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LEGAL NOTICE 
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PREFACE 


 


This document describes the information requirements under REACH with regard to substance 
properties, exposure, use and risk management measures, and the chemical safety assessment. It is 
part of a series of guidance documents that are aimed to help all stakeholders with their preparation 
for fulfilling their obligations under the REACH regulation. These documents cover detailed 
guidance for a range of essential REACH processes as well as for some specific scientific and/or 
technical methods that industry or authorities need to make use of under REACH. 


  


The guidance documents were drafted and discussed within the REACH Implementation Projects 
(RIPs) led by the European Commission services, involving stakeholders from Member States, 
industry and non-governmental organisations. These guidance documents can be obtained via the 
website of the European Chemicals Agency (http://echa.europa.eu/reach_en.asp). Further guidance 
documents will be published on this website when they are finalised or updated. 


 


This document relates to the REACH Regulation (EC) No 1907/2006 of the European Parliament 
and of the Council of 18 December 20061  


 


 


 


                                                 


1 Corrigendum to Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 
concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European 
Chemicals Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93 and 
Commission Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 
91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396, 30.12.2006); amended by Council Regulation (EC) 
No 1354/2007 of 15 November 2007 adapting Regulation (EC) No 1907/2006 of the European Parliament and of the 
Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH) by reason of the 
accession of Bulgaria and Romania (OJ L 304, 22.11.2007, p. 1). 



http://echa.europa.eu/reach_en.asp
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Convention for citing the REACH regulation 


Where the REACH regulation is cited literally, this is indicated by text in italics between quotes. 


Table of Terms and Abbreviations 


See Chapter R.20  


 


Pathfinder 


The figure below indicates the location of chapter R.6 within the Guidance Document 
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R.6 GUIDANCE ON QSARS AND GROUPING OF SUBSTANCES 


The previous sections provide advice on the interpretation and application of REACH and detail the 
overall process that should be followed in finding, assembling and evaluating all the relevant 
information that is required for the registration of a chemical under REACH. This chapter 
elaborates more detailed guidance on non-testing approaches such as QSAR and grouping that 
facilitate the evaluation of the intrinsic properties of chemicals. All of these approaches have a role 
in extending and extrapolating the existing information and improving the focus of new testing 
strategies and study design towards attaining the goal of protecting human health and the 
environment whilst minimising the need for additional vertebrate testing. 


R.6.1 Guidance on QSARs 


This document includes generic considerations on the use of (Q)SARs (and expert systems) only. 
Generic guidance on the grouping of substances (development of chemical categories and analogue 
read-across) is provided in Section R.6.2 


The generic guidance in this report covers: 


a) how to establish the validity of a (Q)SAR model 


b) how to establish the adequacy of a (Q)SAR model result for regulatory purposes 


c) how to document and justify the regulatory use of a (Q)SAR model 


d) where to find information on (Q)SAR models 
In relation to (d), this report describes the main expert systems that are currently available, and the 
major initiatives that are underway to provide the IT tools for implementing non-testing methods 
under REACH. 


Guidance on the use of specific (Q)SARs (or expert systems) and grouping approaches within the 
context of endpoint-specific Integrated Testing Strategies (ITS) is not covered. This specific 
guidance is provided in the individual endpoint specific sections. 


Since the field of computational toxicology (including (Q)SARs) is rapidly developing, and 
experience in the regulatory use of computational approaches (including their reporting) is 
increasing, this guidance document should be considered as a step in a continuously evolving 
process. 


R.6.1.1 Explanation of the (Q)SAR concept 


Non-testing data can be generated by three main approaches: a) grouping approaches, which include 
read-across and chemical category formation; (quantitative) structure-activity relationships 
((Q)SARs); and c) expert systems. The development and application of all kinds of non-testing 
methods is based on the similarity principle, i.e. hypothesis that similar compounds should have 
similar biological activities. 


SARs and QSARs, collectively referred to as (Q)SARs, are theoretical models that can be used to 
predict in a qualitative or quantitative manner the physico-chemical, biological (e.g. toxicological) 
and environmental fate properties of compounds from a knowledge of their chemical structure. The 
two terms can be defined as follows: 
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A SAR is a qualitative relationships that relates a (sub)structure to the presence or absence 
of a property or activity of interest. The substructure may consist of adjacently bonded 
atoms, or an arrangement of non-bonded atoms that are collectively associated with the 
property or activity. 


A QSAR is a mathematical model (often a statistical correlation) relating one or more 
quantitative parameters derived from chemical structure to a quantitative measure of a 
property or activity (e.g. a (eco)toxicological endpoint). QSARs are quantitative models 
yielding a continuous or categorical result. 


The term (Q)SAR is not used in a consistent way: in some cases, the term quantitative is used to 
refer to the nature of the endpoint, whereas in others it refers to the nature of the parameters and 
model. The latter usage is recommended, as reflected in the definitions above. In other words, the 
term quantitative in QSAR refers to the nature of the parameter(s) used to make the prediction. The 
presence of a quantitative parameter enables the development of a quantitative model. Such a model 
can be used to predict a qualitative or quantitative endpoint. 


The parameters used in a QSAR model are also called (molecular) descriptors. 


The most common techniques for developing QSARs are regression analysis, neural nets and 
classification methods. Examples of regression analysis include ordinary least squares, multiple 
least squares and partial least squares. Examples of classification methods are discriminant analysis, 
classification trees and distance based methods of similarity analysis. Expert systems are a diverse 
group of models consisting of combinations of SARs, QSARs and databases (see Section R.6.1.6 
for examples). 


R.6.1.2 The REACH framework for using (Q)SARs and grouping approaches 


The obligation to carry out vertebrate testing only as a last resort, and to consider all other options 
before performing (or requiring) testing is laid down in REACH Article 25 (1). This includes the 
need to gather all existing information on physico-chemical, toxicological and ecotoxicological 
properties of a substance, including information generated by (Q)SARs an chemical grouping 
methods.  


REACH Article 13 (1) lays down the basic rules for generating information, whether by testing, 
(Q)SARs or other means. 


REACH Annex XI foresees the use of (Q)SARs and grouping methods when testing does not 
appear necessary because the same level of information can be obtained by means other than 
(vertebrate) testing. Regarding the use of (Q)SARs, Annex XI contains the following wording: 


Results obtained from valid qualitative or quantitative structure-activity relationship models 
((Q)SARs) may indicate the presence or absence of a certain dangerous property. Results of 
(Q)SARs may be used instead of testing when the following conditions are met: 


- results are derived from a (Q)SAR model whose scientific validity has been established, 


- the substance falls within the applicability domain of the (Q)SAR model, 


- results are adequate for the purpose of classification and labelling and/or risk assessment, and, 


- adequate and reliable documentation of the applied method is provided. 
This wording emphasises the principle that information generated by (Q)SARs may be used instead 
of experimental data, provided a number of conditions are met. 


10 
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In the ideal situation, (Q)SAR results can be used on their own for regulatory purposes if they are 
considered relevant, reliable and adequate for the purpose, and if they are documented in an 
appropriate2 manner. In practice, there may be uncertainty in one or more of these aspects, but this 
does not preclude the use of the (Q)SAR estimate in the context of a Weight of Evidence approach, 
in which additional information compensates for uncertainties resulting from a lack of information 
on the (Q)SAR. These concepts of relevance, reliability and adequacy, as they relate to (Q)SARs, 
are discussed in more detail in Section R.6.1.3. Guidance on the provision of appropriate 
documentation is given in Section R.6.1.6. 


In principle, (Q)SARs can be applied in a number of ways, namely to: 


a. provide information for use in priority setting procedures; 
b. guide the experimental design of an experimental test or testing strategy; 
c. improve the evaluation of existing test data; 
d. provide mechanistic information (which could be used, for example, to support the grouping of 


chemicals into categories); 
e. fill a data gap needed for hazard and risk assessment.  
f. fill a data gap needed for classification and labelling; 
g. fill a data gap needed for PBT or vPvB assessment 


The first four applications (a-d) are more general regulatory applications of QSARs, whereas the 
last three applications (e-g) are more REACH-specific. 


In some situations, (Q)SARs could be used to replace test data, whereas in other situations, the 
models would be used to provide supplementary information to experimental data. In practice, it is 
foreseen that (Q)SAR information will most often be used to supplement experimental test data 
within chemical categories and endpoint-specific Integrated Testing Strategies (ITS). However, it is 
expected that (Q)SARs will be used increasingly for the direct replacement of test data, as relevant 
and reliable models become increasingly available, and as experience in their use becomes more 
widespread. 


A stepwise approach to the use of non-testing data, integrating (Q)SAR and grouping approaches, is 
proposed in Section  R.6.1.7. 


R.6.1.3 The validity, applicability and acceptance of (Q)SARs 


As mentioned previously, a number of conditions need to be met in order for (Q)SAR results to 
provide an acceptable alternative to experimental data. The aim of this chapter is to explain some 
basic concepts concerning the validity, applicability and acceptability of (Q)SAR models. 


There is widespread agreement that models should be scientifically valid or validated if they are to 
be used in the regulatory assessment of chemicals. In the EU, the concept of scientifically valid 
model is incorporated into the legal text of the REACH regulation, as described previously. Since 
the concept of validation is incorporated into legal texts and regulatory guidelines, it is important to 
clearly define what it means, and to describe what the validation process might entail. 


For the purposes of REACH, an assessment of (Q)SAR model validity should be performed by 
reference to the internationally agreed OECD principles for the validation of (Q)SARs. These were 
adopted by the OECD Member Countries and the Commission in November 2004 (see below). The 
                                                 
2 In this document, the term “appropriate” documentation interprets what is meant by “adequate and reliable” 
documentation in Annex XI  
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validation exercise itself may be carried out by any person or organisation, but it will be the 
industry registrant (i.e. manufacturer or importer) of the chemical who needs to argue the case for 
using the (Q)SAR data in the context of the Registration process. This is consistent with a key 
principle of REACH that the responsibility for demonstrating the safe use of chemicals lies with 
industry. The need to demonstrate the validity of (Q)SARs does not necessarily imply that the 
models will have been validated by means of a formal validation process3, such as the process that 
has been applied to some in vitro tests. The justification for using the (Q)SAR information should 
be based on the use of the QSAR Reporting Formats described in Section R.6.1.6. 


The principles for (Q)SAR validation identify the types of information that are considered useful for 
the assessment of (Q)SARs for regulatory purposes. The principles constitute the basis of a 
conceptual framework, but they do not in themselves provide criteria for the regulatory acceptance 
of (Q)SARs. Fixed criteria will be difficult, if not impossible, to define in a pragmatic way, given 
the highly context-dependent framework in which non-testing data will be used. Instead, experience 
and common understanding should be gained by a learning-by-doing approach, and by documenting 
the learnings (see Section R.6.1.5.). 


Under REACH, there will be no formal adoption process for (Q)SARs. The information generated 
on the characteristics of a (Q)SAR model, and reported to the authorities with the registration 
dossier (using the reporting formats described in Section R.6.1.6.) will be used as the basis for 
deciding whether the information on the substance, taken as a whole, is adequate for the regulatory 
purpose. This process will therefore involve an initial acceptance of the data (including non-testing 
data) by the industry registrant and the subsequent evaluation, on a case-by-case basis, by the 
authorities. Information on (Q)SAR models, including peer-reviewed documentation, is likely to be 
available from various sources, including the JRC QSAR Model Database at - http://qsardb.jrc.it 


R.6.1.3.1 OECD principles for (Q)SAR validation 


The first step towards a harmonised definition of (Q)SAR model validation, in the context of 
chemical hazard and risk assessment, was made during an international workshop on the 
“Regulatory Acceptance of QSARs for Human Health and Environment Endpoints”, organised by 
the International Council of Chemical Associations (ICCA) and the European Chemical Industry 
Council (CEFIC), held in Setubal, Portugal, on 4-6 March, 2002 (Jaworska et al, 2003; Eriksson et 
al, 2003, Cronin et al, 2003). During this workshop, a set of six principles were proposed for 
assessing the validity of (Q)SARs.  


Subsequently, an Expert Group established by the OECD carried out an extensive assessment of the 
six principles (referred to as the Setubal principles) by applying them to a range of different 
(Q)SARs, including literature-based models and models in expert systems (OECD, 2004). On the 
basis of this assessment, the OECD Expert Group on (Q)SARs reworded the six principles and 
combined two of the principles into a single principle, to produce a set of five principles. In 
November 2004, in the context of the 37th Joint Meeting of the Chemicals Committee and the 
Working Party on Chemicals, Pesticides and Biotechnology, this set of five principles was adopted 
at a policy level by the OECD Member Countries and the European Commission.  


The OECD Principles for (Q)SAR validation state that in order: 


                                                 
3 A “formal” validation process refers to a process managed under the auspices of a “formal” or officially recognised 
validation body or group. 



http://qsardb.jrc.it/
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“to facilitate the consideration of a (Q)SAR model for regulatory purposes, it should be associated 
with the following information: 


1. a defined endpoint; 


2. an unambiguous algorithm; 


3. a defined domain of applicability; 


4. appropriate measures of goodness-of-fit, robustness and predictivity; 


5. a mechanistic interpretation, if possible.” 


According to Principle 1, a (Q)SAR model should be associated with a defined endpoint, where 
endpoint refers to any physico-chemical property, biological effect (human health or ecological) 
environmental fate parameter that can be measured and therefore modelled. The intent of this 
principle is to ensure transparency in the endpoint being predicted by a given model, since a given 
endpoint could be determined by different experimental protocols and under different experimental 
conditions. 


According to Principle 2, a (Q)SAR model should be expressed in the form of an unambiguous 
algorithm. The intent of this principle is to ensure transparency in the description of the model 
algorithm. 


According to Principle 3, a (Q)SAR model should be associated with a defined domain of 
applicability. The need to define an applicability domain expresses the fact that (Q)SARs are 
reductionist models which are inevitably associated with limitations in terms of the types of 
chemical structures, physico-chemical properties and mechanisms of action for which the models 
can generate reliable predictions.  


According to Principle 4, a (Q)SAR model should be associated with appropriate measures of 
goodness-of–fit, robustness and predictivity. This principle expresses the need to provide two types 
of information: a) the internal performance of a model (as represented by goodness-of-fit and 
robustness), determined by using a training set; and b) the predictivity of a model, determined by 
using an appropriate test set.  


According to Principle 5, a (Q)SAR should be associated with a mechanistic interpretation, 
wherever such an interpretation can be made. Clearly, it is not always possible to provide a 
mechanistic interpretation of a given (Q)SAR, which is why a majority of the OECD Expert Group 
preferred to add the wording if possible to this principle. The intent of this principle is therefore to 
ensure that there is an assessment of the mechanistic associations between the descriptors used in a 
model and the endpoint being predicted, and that any association is documented. Where a 
mechanistic interpretation is possible, it can add strength to the confidence in the model already 
established on the basis of Principles 1-4.  


A preliminary guidance document was produced by the European Chemicals Bureau (ECB) to 
provide practical guidance on the interpretation of these OECD principles (Worth et al, 2005). 
Following some minor revisions, the document was broadly accepted by the OECD ad hoc QSAR 
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group4 at its meeting of June 2006. The document (OECD, 2007) was adopted by the Joint Meeting 
in December 2006 and is publicly available. 


R.6.1.3.2 Validity of (Q)SAR model 


According to the OECD Guidance Document on the Validation and International Acceptance of 
New or Updated Test Methods for Hazard Assessment (OECD, 2007), the term validation is 
defined as follows: 


“…the process by which the reliability and relevance of a particular approach, method, process or 
assessment is established for a defined purpose” 


In the context of (Q)SARs, this definition is rather abstract and difficult to interpret in relation to the 
OECD validation principles. Thus, for the practical validation of (Q)SAR models intended for use 
in the regulatory assessment of chemicals, the following operational definition has been proposed 
(Worth et al, 2005 and 2006): “The validation of a (Q)SAR is the process by which the performance 
and mechanistic interpretation of the model are assessed for a particular purpose.” 


In this definition, the performance of a model refers to its goodness-of-fit, robustness and predictive 
ability, whereas purpose refers to the scientific purpose of the (Q)SAR, as expressed by the defined 
endpoint and applicability domain. The first part of the definition (performance) refers to statistical 
validation, whereas the second part (mechanistic interpretation) refers to the physical or chemical 
interpretation of the descriptors (where possible) and to the establishment of a hypothesis linking 
the descriptors with the endpoint. 


This definition captures all of the five validation principles, which collectively reflect the validity 
(reliability and relevance) of the model.5 The relevance part of validity can be regarded as the 
mechanistic relevance of the model descriptors to the endpoint predicted. This can be regarded as 
the scientific relevance of the model, which does not necessarily imply regulatory relevance. The 
regulatory relevance of a (Q)SAR expresses the usefulness of the predicted endpoint in relation to 
the information needed for the regulatory purpose. A (Q)SAR can be valid without being relevant 
for a given regulatory purpose. In other words, the scientific purpose of a (Q)SAR need not have an 
association with a possible regulatory application. In fact, many such (Q)SARs can be found in the 
scientific literature, because in many cases, the models were not developed with specific regulatory 
needs in mind. 


R.6.1.3.3 Reliability of (Q)SAR prediction 


A valid (Q)SAR will be associated with at least one defined applicability domain in which the 
model makes estimations with a defined level of accuracy (reliability). When applied to chemicals 
within its applicability domain, the model is considered to give reliable results. There is no unique 
measure of model reliability, and no criteria for (Q)SAR reliability are offered in this document. 
Model reliability should be regarded as a relative concept, depending on the context in which the 
model is applied. In other words, a greater or lesser degree of reliability may be sufficient for a 
                                                 
4 The OECD ad hoc Group on QSARs, established in 2006, is the successor the OECD Expert Group on (Q)SARs. The 
membership of the group was extended in order to directly involve the regulatory end-users of (Q)SARs, as well as 
(Q)SAR specialists. 


5 When referring to models, the term reliability is often used synonymously with validity (i.e. the relevance aspect is 
implicit). However, when referring to individual predictions, this can be misleading, because a QSAR estimate might be 
generated by a valid model, and yet still considered unreliable for the specific purpose.  







 CHAPTER R.6 – QSARS AND GROUPING OF CHEMICALS 


 15


given regulatory application6. This implies that the applicability domain can be defined to suit the 
regulatory context. 


If a model is applied to a chemical outside its applicability domain, it is possible that the estimated 
result may be not sufficient reliable for the purpose. It is therefore important to determine the 
applicability of the model to the chemical of interest. 


R.6.1.3.4 Adequacy of (Q)SAR prediction 


The OECD principles for (Q)SAR validation focus on the scientific validity (relevance and 
reliability) of a model. The REACH text emphasises the need to demonstrate the adequacy of the 
(Q)SAR result (i.e. the adequacy of the estimate generated by the (Q)SAR model), which involves 
additional considerations. 


In summary, in order for a (Q)SAR result to be adequate for a given regulatory purpose, the 
following conditions must be fulfilled: 


1. the estimate should be generated by a valid (relevant and reliable) model 


2. the model should be applicable to the chemical of interest with the necessary level of reliability 


3. the model endpoint should be relevant for the regulatory purpose 


These conditions are illustrated in Figure R.6-1. When applying these conditions in the context of a 
chemical assessment, it is also necessary to consider the completeness of the overall information 
(see Section R.6.1.5.). 


If a registrant intends to use (Q)SAR data instead of experimental data, the adequacy of the (Q)SAR 
results should be documented by using the appropriate QSAR Reporting Formats (Section R.6.1.6) 
These reporting formats are intended to help the registrant to provide adequate and reliable 
documentation of the applied method, as required by REACH Annex IX. 


Figure R.6-1: Interrelated concepts of (Q)SAR validity, reliability, applicability, 
adequacy, regulatory relevance 
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6 This is also referred to as the “fitness-for-purpose” concept. 
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The circles refer to (Q)SAR models whereas the intersections refer to (Q)SAR results with certain 
features. In order for a (Q)SAR result to be reliable for a given chemical, it should be generated by 
a scientifically valid (Q)SAR that is also applicable to the chemical of interest. This (Q)SAR 
estimate may or may not be adequate (fit for purpose), depending on whether the endpoint predicted 
is relevant to the particular regulatory purpose, and whether the estimate is sufficiently reliable for 
that purpose. 


 


R.6.1.4 Regulatory use of QSARs – current experience 


A useful starting point for developing guidance on the acceptability of (Q)SAR data under REACH 
is to understand the accepted practices under current EU legislation. Of course, this is only a 
starting point because REACH is based on a different paradigm for using non-testing data. 


Examples of the use of (Q)SARs under different regulatory programmes, including EU 
programmes, is provided in the TAPIR report (ECB, 2005). A recent OECD report (OECD, 2006a) 
also documents case studies in OECD Member Countries. In addition, the ECB has been compiling 
summaries of situations in which non-testing methods have been considered within the main 
regulatory groups (TC NES, TC C&L and PBT WG). These surveys, which are currently being 
reviewed by the different working groups, show that (Q)SARs (and especially grouping 
approaches) have been used quite widely in the EU regulatory programmes. However, little 
documentation is available that captures the reasoning why a particular non-testing approach was 
eventually accepted or not. 


This chapter provides a short summary of how (Q)SARs have been used under current EU 
legislation. 


R.6.1.4.1 Use of (Q)SARs for risk assessment 


Within the Existing Substances Regulation (ESR), data needs for risk assessment purposes have 
generally been fulfilled by performing tests. Measured values are always preferred to estimates. 
Nevertheless, there has been regulatory acceptance of non-testing methods in some circumstances.  


For basic physico-chemical properties, (Q)SAR predictions have not been routinely used, since the 
ESR requires provision of a base set of physico-chemical data. In cases where predictions have been 
used, this has been to supplement experimental data. However, in a few cases, the estimates were 
used instead of experimental data; examples include the vapour pressure of V6 (2,3-
Bis(chloromethyl)trimethylene bis(bis(2-chloroethyl) phosphate), due to practical difficulties in 
performing a test, and the vapour pressure of the trichloroethylene degradation product 
dichloroacetic acid, since no existing data were available. Another exception concerns explosive 
and oxidising properties, for which the absence of certain structural alerts has often been used to 
justify the omission of a test. The same arguments have been used occasionally to justify the 
omission of surface tension and some of the flammability tests; examples include V6 and TCPP 
(Tris(2-chloro-1-methylethyl) phosphate)). 


QSAR estimates have been used routinely for predicting key environmental fate parameters of 
organic substances, partly because the experimental determination of these parameters can be 
difficult and/or expensive, and partly because the information is not normally required in the 
regulatory submissions. For example, the AOPWIN program (Syracuse Research Corporation 
(SRC), NY, USA) has been used to derive atmospheric degradation rate constants, and logKow has 
been used as a predictor of the organic carbon-water partitioning coefficient (Koc). For a few 
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chemicals (e.g. trichloroethylene, nonylphenol), QSAR-generated BCF values have been used 
instead of a range of measured values. 


Degradation rates in sediment and soil are, however, assumed by default to be reduced if the 
substance is highly sorptive (since it is less available), and this is governed by the Kp value (derived 
from Kow or Koc). This is a type of SAR which is directly implemented in the TGD and in EUSES. 
Furthermore, QSAR model predictions have been used in sensitivity analysis concerning the 
properties of selected constituents in multi-constituent substances, such as SCCP & MCCP in 
relation to degradability and other environmental fate related properties.  


For ecotoxicological endpoints, several QSARs are recommended in the TGD (EC, 2003). These 
QSARs have occasionally been used instead of test data, generally when it has not been technically 
possible to provide such data (e.g. 1,3-butadiene). More often, the QSAR estimates have been used 
to supplement experimental data on the acute or chronic toxicity to algae, fish and Daphnia. When 
data have been available for two but not all three species, QSAR estimates has been used to provide 
arguments about mode of action and the relative sensitivities in ecotoxicity tests, thereby justifying 
the use of lower assessment factors for PNEC derivation and avoiding the need for one or more 
chronic tests (e.g. styrene, trichloroethylene, naphthalene). 


For human health effects, non-testing methods have rarely been used, and where they have been 
used, it is generally in the form of grouping rather than QSAR. In other cases, the QSAR result is 
used as supplementary information to experimental data (e.g. a QSAR analysis of the oestrogen 
receptor-binding ability of 1,2,4-trichlorobenzene). 


In summary, in the context of risk assessment, (Q)SAR and read-across approaches have been used 
to: 


• provide data when testing is not technically possible. Examples include vapour pressure of V6 
(2,3-Bis(chloromethyl)trimethylene bis(bis(2-chloroethyl) phosphate, aquatic toxicity of 1,3-
butadiene); 


• provide data when they are not available for a non-prioritised substance (e.g. degradation 
products and components of complex substances); 


• help assess the reliability of measured data, occasionally supporting the choice of an 
experimental value from a range of values); 


• estimate properties for a range of components in multi-component substances. For such 
substances (e.g. chlorinated paraffins), single experimental values of basic properties (vapour 
pressure, Kow and Koc) were chosen for use in the risk assessment. However, estimated values 
for a range of components were additionally used as input to a sensitivity analysis; 


• provide, either alone or in combination with experimental data, information on environmental 
effects for classification and labelling purposes (e.g. when Annex I of Directive 67/548/EEC 
was revised to include the environmental classification); 


• estimate environmental fate data, especially partitioning behaviour and abiotic degradation (e.g. 
atmospheric oxidation and hydrolysis); 


• argue against the need for certain tests due to lack of reactive substructures (e.g. explosivity, 
ozone depleting effects and hydrolysis); 


• justify the need to request unusual tests (e.g. plant toxicity via atmospheric exposure); 
• provide arguments about mode of action and relative sensitivities in ecotoxicity tests, to justify 


the use of lower assessment factors for PNEC derivation and avoid the need for chronic tests; 
• provide supporting information on modes of uptake (e.g. in sediment tests) or toxicokinetics 


(e.g. dermal absorption). 
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R.6.1.4.2 Use of (Q)SARs for classification and labelling 


Current EU classifications in Annex I of Directive 67/548/EEC are produced according a consensus 
process in which the EU Member State authorities agree on the classification. However, the 
classification criteria in Annex VI of Directive 67/548/EEC are also implemented by the 
manufacturer and/or importer to provisionally classify and label chemicals under Article 6 of 
Directive 67/548/EEC, and a number of industry sectors have published guidance for the self-
classification of chemicals within their responsibility. Self-classification by industry is important 
because a lack of test data on the individual chemicals may imply no classification because the 
specific classification criteria largely refer to test data. Lack of hazard classification may however 
in such cases be misleading, because it is not necessarily due to the harmless nature of the chemical. 


Use of (Q)SARs for self-classification 
To support the self-classification process, the Danish EPA published an advisory list for self-
classification of dangerous substances. The list of suggested hazard classifications was derived by 
using predictions from (Q)SAR models obtained or developed by the Danish EPA for the following 
endpoints: acute oral toxicity, skin sensitisation, mutagenicity, carcinogenicity and danger to the 
aquatic environment. The QSAR models were used to make predictions for the approximately 
47,000 discrete organic substances in the EINECS. This Danish Advisory List contains 20,624 
chemical substances with suggested classifications for one or more of the dangerous properties, and 
is searchable via the internet (http://glwww.mst.dk/homepage). The Danish (Q)SAR database 
(described above) is also accessible via http://ecbqsar.jrc.it. 


Use of (Q)SARs in EU classification according to Directive 67/548/EEC 
The EU Labelling Guide (Annex VI) contains criteria that are based largely on the interpretation of 
experimental test results. Nevertheless, Section 1.6.1 of the Annex recognises that validated QSARs 
can be used for the classification and labelling of substances with the following wording: 


“For substances the data required for classification and labelling may be obtained: …The results 
of validated structure-activity relationships and expert judgement may also be taken into account 
where appropriate.” 


The use of QSAR in Annex VI can be illustrated by the use of predicted log Kow values in the 
classification of long term aquatic hazard (bioaccumulation). When valid test data on the preferred 
predictor of bioaccumulation (fish BCF) are not available, the BCF value can be calculated by using 
a QSAR or by using a decision rule based on the (experimental or calculated) log Kow value, 
provided that the QSAR is considered valid for the chemical in question. Classifications based on 
log Kow values are more conservative than those based on experimental BCF data (i.e. application 
of log Kow -based trigger results in the classification of more chemicals).  


QSARs were used when the EU List of Dangerous Substance (Annex I) was updated in the early 
‘90s to include classification for environmental hazards. The ECB generated QSAR estimates of the 
aquatic toxicity and (lack of ready) biodegradation for each Annex I entry. In some cases, where 
experimental data were lacking, the QSAR estimates were used directly as the basis of classification 
(Hansen et al, 1999; Loonen et al, 1997). In other cases, the QSAR estimates were used alongside 
experimental data. 


The use of SARs in Annex VI can be illustrated by the assumption that an isocyanate is likely to be 
a respiratory sensitizer, unless there is evidence to the contrary. Similarly, organic peroxides are 
assumed to be skin irritants, unless evidence suggests otherwise. In addition, read-across from 
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structural analogues that are known sensitizers or carcinogens can be used as supporting evidence 
for classifications regarding sensitisation or carcinogenicity. 


R.6.1.4.3 Use of (Q)SARs for PBT (vPvB) assessment 


The assessment of PBT (Persistence Bioaccumulation and Toxicity) and vPvB (very Persistent and 
very Bioaccumulative) potential (referred to hereafter as PBT assessment) is treated separately, 
because in the EU, the identification of such potential is not part of the classification and labelling 
process. 


PBT assessment has been carried out in accordance with the strategy and criteria proposed in the 
TGD, and in the framework of the European Commission’s interim strategy for the management of 
PBT and vPvB substances (EC, 2001). The work was carried out by the PBT working group, which 
is a subgroup of the TC NES. 


In general, QSARs have been used in combination with experimental data, but have also been used 
on their own for the selection of PBT candidates where experimental data did not exist or was 
considered unreliable, and alongside experimental data to confirm or negate their PBT status. An 
initial screening exercise, based on the use of both experimental and QSAR data for persistency, 
bioaccumulation and toxicity (aquatic and mammalian), led to the selection of 125 candidate PBTs 
with tonnages in the range ≥1000 metric tonnes. This screening exercise was based on input from 
the UK, the Nordic Countries, Denmark, Germany and the ECB. Most of this input concerned 
substances in the tonnage ≥1000 t/y and included use of both test data and QSAR predictions. The 
Danish input concerned the tonnage bands ≥10 t/y and employed only QSAR predictions.  


The TGD criteria for identifying PBT candidates on the basis of QSAR estimates alone are similar, 
but not identical, to those referring to the use of screening test data. The guiding criteria for the 
selection of candidate PBTs based on QSAR predictions and the relationship between these criteria 
and those referring to screening test data are given in RIP 3.2 (PBT) – section R.11.1.2 


The subsequent assessment of the candidate PBTs, using both existing experimental data and QSAR 
predictions in a Weight of Evidence approach, has led to many chemicals being deselected from the 
list, whereas others have been confirmed as PBTs, or targeted for further assessment. 


For persistence, the EPIWIN models available within the EPI Suite (SRC, NY, USA) have been 
used, in addition to a MultiCASE model developed by the Danish EPA. In addition, the 
BIOHCWIN model, recently developed for predicting the degradability of hydrocarbons, and 
CATABOL, have been employed in a few cases. 


For bioaccumulation, the BCFWIN model has been used, in addition to the TGD BCF model and in 
a few cases assisted by prediction of metabolism by the MCASE programme, METABOL. 
Furthermore, for deselecting PBT candidates from further consideration due to high 
bioaccumulation potential, use of a newly proposed criteria based on molecular size have been 
accepted. These criteria are based on empirical but scarce evidence for the lack of high 
bioconcentration in fish when the length or diameter of the substance is above certain indicative cut 
off values. To make this assessment of steric hindrance of uptake (which implies lack of high 
bioconcentration), it is necessary to calculate the length and diameter of the candidate substance in 
3D, taking into account to the various conformers of the candidate molecule.  


For toxicity, QSARs for short-term aquatic toxicity to algae, fish and Daphnia have been used, 
generally when test data were available for one or more of the three organisms, but lacking for the 
remaining ones. QSARs for chronic mammalian toxicity, reproductive toxicity and mutagenicity 
have been proposed, but have not been decisive for T assignment. Read-across has been used on a 
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case-by-case basis and grouping approaches have also been used (e.g. diarylide pigments, in which 
different functional groups attached to a common substructure are thought to account for 
differences in bioconcentration). In addition to single substances, QSARs (and experimental data) 
have been used to evaluate whether possible constituents of multi-component mixtures fulfil the 
PBT criteria. 


R.6.1.5 Regulatory use of QSARs – a framework for REACH 


R.6.1.5.1 Steps in assessing adequacy of (Q)SAR results 


The determination of whether a (Q)SAR result may be used to replace a test result can be broken 
down into three main steps: 


 


1. an evaluation of the scientific validity (relevance and reliability) of the model 


2. an assessment of the applicability of the model to the chemical of interest and the reliability of 
the individual model prediction 


3. an assessment of the adequacy of the information for making the regulatory decision, including 
an assessment of completeness, i.e. whether the information is sufficient to make the regulatory 
decision, and if not, what additional (experimental) information is needed. 


To be used as a full replacement of an experimental test, all three conditions need to be fulfilled. In 
cases where some information elements are missing, (Q)SAR results may still be used in the context 
of a Weight of Evidence approach (see Section R.6.1.5. 


R.6.1.5.2 Evaluation of the model validity 


When using (Q)SARs, it should be remembered that (Q)SARs are models and are therefore 
inevitably associated with a degree of uncertainty. This uncertainty is caused predominantly by two 
different reasons: a) the inherent variability of the input data; and b) the uncertainty resulting from 
the fact that a model can only be a partial representation of reality (in other words does not model 
all possible mechanisms and types of chemicals). Despite this uncertainty, it should also be 
remembered that a (Q)SAR is not only a model, but is associated with an underlying dataset. As a 
representation of this dataset, the model averages the uncertainty over all chemicals. Thus, it is 
possible for an individual model estimate to be more accurate than an individual measurement. 


The validity of a model should be evaluated in accordance with the OECD validation principles 
(OECD, 2004; Worth et al, 2005; OECD, 2007). These principles provide a systematic framework 
for describing and evaluating the characteristics of a (Q)SAR model. 


Evaluation of a model in terms of a defined endpoint 
One of the factors that influences the reliability of a (Q)SAR is the nature of the experimental test 
data used in the training set. Therefore, information about the underlying experimental data 
significantly increases the transparency of the model. In the development of a (Q)SAR model, the 
ideal but rare scenario is to use data generated by a single well-defined testing protocol with well 
controlled exposure conditions. If the training set of data is derived from a single laboratory, this is 
likely to maximise the statistical performance of the (Q)SAR model, since interlaboratory 
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differences in test data are excluded. If the data are collected from a single laboratory, this is likely 
to maximise the statistical performance of the (Q)SAR model, since interlaboratory differences in 
test data are excluded. If the data are collected from multiple laboratories, this is likely to reduce the 
model performance, due to interlaboratory variability.7 However, it can be argued that a model with 
variation in the training set data caused by variations in the testing method employed and by using 
data from more laboratories more realistically reflects the real-world situation of empirical data. 
Test data for an endpoint are typically derived by using test results from multiple laboratories by 
use of similar, but not identical, testing methods. In other words, small variations in testing 
procedures and interlaboratory variability are implicitly built into the model. In general, a higher 
performance can often be obtained for (Q)SAR models having a more precisely defined biological 
endpoint and based on test data having less variance. In this guidance, no preference is expressed 
for using single or multiple laboratory data or for accepting variations in testing methods 
concerning the same endpoint in model development. The important point is to adequately 
document the nature and sources of the data, so that the user can make an informed evaluation. 


Evaluation of a model in terms of an unambiguous algorithm 
In order to establish the validity of a model rigorously, both the (Q)SAR method and its underlying 
data should be transparent and available. This means that documentation should be provided on the 
algorithm, the compounds used during the parameterisation of the model, and the correct 
application of the model. For example, it is necessary to know whether each parameter (descriptor) 
should be measured (and if so, according to which experimental protocol) or calculated (and if so, 
according to which algorithm / program). If calculated descriptors are used, additional information 
may be needed to provide guidance on the correct application of the model; for example, the 
ionisation and configuration states of the molecule. 


For some freely available and most commercial (Q)SAR tools, full transparency is rarely, if ever, 
achieved. In other words, a complete set of information according to OECD principles is unlikely to 
be available. This should not necessarily preclude the use of such models, since it should be 
possible to benchmark the predictivity of the model on compounds that are similar to the chemical 
under investigation. For some commercially developed expert systems, such as Derek (Greene et al, 
1999) and TOPKAT (Enslein, 1988), whilst the training sets and to an extent the algorithms are 
latent in the software program, both systems do provide some information to assist in 
benchmarking. Derek provides representative example chemicals and explanations of the 
mechanistic basis for the SAR used. TOPKAT flags whether a chemical of interest is in its training 
database and hence enables a search and retrieval of similar chemicals within the database with 
associated test data. Other commercial systems (e.g. MCase) have similar functionalities. 


Evaluation of a model in terms of a defined applicability domain  
An important issue in model validation is the definition of its applicability domain (Netzeva et al, 
2005). (Q)SAR models are based on empirical knowledge about specific chemicals and therefore 
they are associated with limitations in terms of chemical structures, physico-chemical properties 
and the mechanisms of action for which the models can reliably be used. A thorough analysis of 
ways to formulate applicability domains for (Q)SAR models is given in (Netzeva et al, 2005; 
Jaworska et al, 2005; Nikolova and Jaworska, 2003; Dimitrov et al, 2005). It is emphasised that 
there is no single and absolute applicability domain for a given model. In general, a trade-off exists 
between breadth of applicability and predictivity. Therefore, it is important to carefully define the 
applicability domain and document the approach used in defining the domain. The applicability 
                                                 
7 Similar considerations apply to the use of alternative test methods 
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domain of a model should be taken into account when estimating prediction accuracy. This has been 
illustrated in relation to the prediction of ADMET properties (Tetko et al, 2006). The development 
of statistical and mathematical methods for defining applicability domains is an active field of 
current research. 


Evaluation of a model in terms of its statistical characteristics 
As a result of the inherent uncertainty of a model, the statistical validation of a (Q)SAR is an 
important part of its overall development. The statistical characteristics of a model can be evaluated 
in terms of its goodness-of-fit, the robustness and predictive ability. 


For regression models, the goodness-of-fit is based on the multiple correlation coefficient R2, which 
should be as close as possible to one, and on the standard error of the estimate s, which should be 
small as possible. R2 measures how well the model is able to mathematically reproduce the training 
set but on its own is an insufficient measure of model validity. R2 can generally be increased by 
adding additional predictor variables to the model, even if the added variables do not contribute to 
reduce the unexplained variance of the dependent variable. Thus, the R2 value should be used with 
caution. It is not recommended to define inflexible criteria for judging QSAR models on the basis 
of R2 values, because the greater the underlying experimental error in the endpoint, the lower the R2 


is expected to be. Another statistic used to characterise the uncertainty of QSAR models is the mean 
squared error (MSE), which is calculated from the measured and predicted values of the endpoint. 
This error can be compared with the underlying error in the experimental data. 


Caution should be exercised with models that appear to overfit the data. One way of checking this is 
to compare the model error (the standard error of estimate) with the error inherent in the 
experimental data. The standard error of estimate measures the dispersion of the observed values 
about the regression line. The smaller the value of the standard error of the estimate, the higher the 
reliability of the prediction. However, it is not recommended to have the standard error smaller than 
the experimental error of the biological data, because this is an indication of an overfitted model. 
The basic principle is that estimated data should not be more accurate than the experimental data 
upon which they are based.8 


For classification models, the goodness-of-fit is often expressed by the so-called Cooper statistics: 
sensitivity, specificity, concordance, positive and negative predictivities, and false positive and 
negative classification rates. It is not recommended to define inflexible criteria for judging 
classification-based QSARs on the basis of these statistics, since there are variations in the quality 
of the underlying experimental data. Furthermore, these statistics should not be used in isolation to 
judge a model, because they capture different aspects of the overall model performance. For 
example, a classification model may have a low sensitivity (i.e. correctly identifies a small 
percentage of known positive chemicals), but it may also have a high positive predictivity (i.e. if the 
model makes a positive prediction, it is almost certain to be right). Such a model would be useful in 
a tiered testing approach, on the assumption that some, but not all, positive chemicals could be 
reliably identified by the model. In other words, a model should not be dismissed just because one 
of the Cooper statistics is low. The classification models can also overfit the data and there is a 
particular danger of overfitting when the size of one of the groups to be separated is small. 


In the case of SARs, because of their qualitative nature, validation may necessitate the use of 
specific approaches, e.g. the application of similarity analysis to datasets containing experimental 


                                                 
8 This should be assessed on the basis of the model dataset as a whole. In contrast, the model prediction for an 
individual chemical may be more accurate than its experimental value. 
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data for the predicted endpoint. While it is possible, in principle, to validate individual SARs, the 
information obtained is necessarily limited. It is therefore important to consider how the SARs are 
used in practise. For example, individual structural alerts from an expert system are used in 
combination to make a prediction. In such a case, the alerts should be validated by an integrated 
approach, assessing all the rules at the same time and taking account of any hierarchies in their use. 
When SARs are applied in order to alert for potential hazard (or enhanced hazard), a warning 
should be given that a lack of alert does not always mean lack of hazard since a hazardous chemical 
functionality might not be known as such. A hazard might appear when functional groups, which 
are otherwise not recognise as alerting, appear close to each other in the molecule, or are positioned 
in a way that triggers specific (receptor) interaction. The alert, if recognised in a molecule, can be 
modulated in both directions of activating and deactivating, and for this reason the evaluation on a 
case-by-case basis is recommended. 


The most rigorous form of statistical validation is external validation, i.e. to use an external set of 
substances (i.e. substances that have not been used for establishment of the model) if these 
compounds are shown to be representative of the class of substance to be predicted. However, if 
external validation is not possible, internal validation techniques such as cross-validation and 
permutation testing can be used (Eriksson et al, 2001) to provide indications of model robustness 
and predictive power. A cross-validated regression coefficient (usually referred to as Q2) is 
computed by dividing the dataset into a number of subsets and then developing a series of models 
from some but not all of these subsets. The subset that is left out of model development is used to 
assess the statistical performance of the model. This is repeated for each “parallel” model 
developed, and the computed Q2 reflects the average performance of all models. From a scientific 
perspective, a Q2 >0.5 is generally regarded as good and a Q2 >0.9 as excellent, but these guidelines 
strongly depend on the specific case (Eriksson et al, 2003). Cross-validation can be carried out in 
various ways, using approaches such as leave-one-out (LOO), leave-many-out (LMO), 
randomisation, stratified randomisation and bootstrapping; further information is provided 
elsewhere (Eriksson et al, 2001; Efron and Gong, 1983; Gramatica, 2004). The diversity of internal 
validation approaches available to the model developer underlines the need for transparency in 
documenting the approach chosen.  


An external validation can be performed when it is possible to find new compounds belonging to 
the same chemical domain in a statistically significant number (Gramatica, 2004). Often, external 
validation is carried out by the model developer as part of the model development process. In this 
case, the external validation is achieved by rationally splitting the available input data set into a 
training set (for model development and assessing goodness-of-fit) and a validation or test set (for 
assessing predictivity). The model developed using only training set chemicals is then applied to the 
validation set to verify the predictive ability of the model. An external Q2 can then be computed by 
using the measured and predicted values of the validation set. This approach can provide a reliable 
indication of model predictivity, but only if the splitting is performed by partitioning the 
compounds in a well-defined and rational way, since the external test set should be representative of 
the model applicability domain. Strictly, when performing external validation, the test set should 
not be used for the development of the QSAR model, which means that the overall number of data 
available is reduced. This may be critical when the overall number of test data is limited. Thus, 
careful attention should be paid to the selection of the training set and test set compounds. In 
practise, data used for external validation are often used to improve the model validated. In such 
cases, it is important to remember that the validation statistics do not refer to the final model 
developed (and possibly used). The fact that multiple choices can be made in external validation 
underlines the importance of transparent documenting the approach chosen. The relative merits of 
cross-validation and external validation have been debated in the academic literature. For example, 
a comparison of validation procedures as well as approaches to the division of experimental datasets 
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into training and test sets can be found in (Gramatica, 2004; Golbraikh et al, 2002; Golbraikh and 
Tropsha, 2002; Kraker et al, 2006). 


Evaluation of a model in terms of its mechanistic interpretation 
When establishing the validity of a (Q)SAR model, the reliability can be associated with the 
statistical characteristics of the model whereas the relevance can be associated with the mechanistic 
interpretation of the model. A mechanistic interpretation refers to the assignment of 
physical/chemical/biological meaning to the descriptors used in the model and an explanation of the 
relationship between the descriptors (predictors) and the predicted endpoint.  


An understanding of the mechanistic basis of a (Q)SAR increases the confidence in the model based 
on the other validation principles, and in some cases is an integral aspect of the applicability domain 
assessment. When there is a choice between multiple models for an endpoint, the identification of 
the mode or mechanism of action9 may be a necessary prerequisite for selecting the appropriate 
model and for avoiding models that might give less reliable predictions (Schultz et al, 2006). 


Evaluation of models based on novel (Q)SAR approaches 
In principle, the QSAR validation principles can be applied to model developed by using more 
recently developed approaches, such as neural network modelling. In recent years, Kohonen neural 
networks and counter propagation neural networks have become an important tool in QSAR 
modelling. The validation of such models is performed in terms of recall ability test, which assesses 
how well the model recognises the training objects, cross-validation procedure (LOO and LMO) as 
well as external validation. The application of OECD principles to a neural network model has been 
illustrated by Vracko et al (2006). This case study demonstrates that a QSAR model derived using 
counter propagation neural network satisfies most of the OECD validation principles. 


Another QSAR modelling approach is 3D QSAR, and in particular CoMFA (Comparative 
Molecular Field Analysis) and CoMSIA (Comparative Molecular Similarity Indices Analysis). 
These are useful for providing insights into the mechanisms of molecular action, such as ligand-
protein interactions. The CoMFA and CoMSIA QSAR models are derived by the PLS (Partial Least 
Squares) method. The performance of these models are generally expressed in terms the cross-
validated Q2, the optimal number of components (Nopt) and the cross-validated standard error of 
prediction (SEPcv). The models can also be validated by applying external validation. 


Consensus modelling approaches (or battery approaches) make consensus predictions on the basis 
of results generated by multiple QSAR models. The main assumption in consensus modelling is that 
multiple models will effectively describe more aspects of relationship between chemical structure 
and the endpoint of interest than a single model (Golbraikh et al, 2003). The development and 
application of these approaches is a field of active research. At present, it is not possible to give 
firm guidance on how to use such approaches in the regulatory context. 


R.6.1.5.3 Assessment of the reliability of the individual model prediction 


Assessment of model validity is a necessary but not sufficient step in assessing the acceptability of a 
QSAR result. Assuming that the model is considered valid, the second and crucial step is to 
evaluate the reliability of prediction for a specific compound. The question being asked is “Is this 


                                                 
9 The mechanism of toxic action can be defined as what happens at the molecular/biochemical level , while a mode of 
toxic action can be defined as what happens at the cellular/physiological level. 
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QSAR appropriate for the compound of interest?” This is not a trivial question, but it can be broken 
down into the following questions: 


1. is the chemical of interest within the scope of the model, according to the defined applicability 
domain of the model? 


2. is the defined applicability domain suitable for the regulatory purpose? 


3. how well does the model predict chemicals that are similar to the chemical of interest? 


4. is the model estimate reasonable, taking into account other information? 


When addressing question 1, it is important to bear in mind that the applicability domain of a model 
can be defined in one or more of the following ways: 


- descriptor domain (do the descriptor values of the chemical fall within defined ranges?) 


- structural fragment domain: does the chemical contain fragments that are not represented in the 
model training set? 


- mechanistic domain: does the chemical of interest act according to the same mode or 
mechanism of action (e.g. a ligand-receptor interaction assumed to be responsible for the 
biological effect observed) as other chemicals for which the model is applicable? 


- metabolic domain: does the chemical of interest undergo transformation or metabolism, and 
how does this affect reliance on the prediction for the parent compound? 


Clearly, the more explicit the definition of the model domain, the easier it will be to answer these 
questions. In practice, not all of this information will be available. 


Question 2 arises because most currently available models were not tailor-made for current 
regulatory needs and inevitably incorporate biases which may or may not be useful, depending on 
the context of prediction. A model can be biased toward certain types of chemicals (e.g. a model 
optimised to calculate values for those training substances that most closely matched measured 
ones), or toward a certain type of prediction (e.g. a model optimised to correctly identify positives 
at the expense of correctly identifying negatives). Such biases do not affect the validity of the 
model, but they do affect its applicability for specific purposes. Information on these biases can 
therefore help the user determine whether or how the model is suitable. For example, many QSARs 
for predicting biodegradation are biased towards predictions of non-ready biodegradability. The 
predictions generated by such models may be used in a conservative manner to predict non-ready 
biodegradability, but predictions of biodegradability might not be reliable. Another example relates 
to (Q)SARs developed for specific chemical classes. For some classes, models have been developed 
but there is no regulatory need to predict chemicals from such classes. For other classes, there is a 
regulatory, but models are lacking. Therefore, in the ideal situation, there will be a good match 
between the (Q)SAR applicability domains and the regulatory inventory of interest.10  


Question 3 provides a simple way of checking whether a model is appropriate by checking its 
predictive capability for one or more analogous compounds that are similar to the one of interest 
and for which measured values exist. These analogues may be selected from the training set of the 
model (if this is available) and/or additional datasets. Addressing question 3 is effectively using a 


                                                 
10 In the case of REACH, this is the EU Inventory of Chemicals. 
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read-across argument to support the reliability of the (Q)SAR prediction. When using analogue data 
it is the important to consider factors that might affect the quality of the measured endpoint (e.g. 
molecular weight, absorption, water solubility, volatility, and ionic dissociation). Guidance on 
judging the adequacy of read-across is covered in Section R.6.2.3.1. 


When addressing question 3, the choice of similarity metric is important. If similarity is assessed by 
using the same descriptors that are included in the QSAR, the argument becomes tautologous, 
because structures identified as similar on this basis are likely to have similar predictions. Thus, the 
choice of such analogues should be justified case-by-case, using specific arguments in relation to 
the endpoint in question. 


A more generic check, expressed by question 4, is whether the predicted value seems reasonable. 
This inevitably implies an expert judgement, which should be clearly rationalised. One approach 
could be done to cross-referencing the calculated value(s) for the substance of interest (and possibly 
also its analogues) to measured ones for related endpoints. For example, a calculated boiling point 
of >300°C should correlate with a low measured vapour pressure.  


In general, it is recommended that the reliability of a QSAR estimate is assessed by using a Weight 
of Evidence approach, based on the above-mentioned considerations. These considerations do not 
necessarily need to be applied in any fixed order, but a stepwise approach might be useful. For 
example, a stepwise approach for determining the reliability of (Q)SAR model predictions for skin 
sensitisation, incorporating many of these considerations, has recently been proposed (Dimitrov et 
al, 2005). 


In commercial QSAR tools, the domains are characterised to a greater or lesser extent. For example, 
in Derek, it is relatively straightforward to judge whether the compound has a particular structural 
feature which fires the alert, although a chemistry judgement to decide whether the alert is wholly 
relevant for the compound of interest is required. Within TOPKAT, it is possible to obtain an 
assessment of whether the compound of interest falls within the applicability domain of the model 
(both with respect to the fragment and descriptor space). TOPKAT also flags whether the chemical 
of interest is in its own database and retrieves similar compounds with associated test data. The 
model estimate, the assessment of applicability domain and other similar analogues builds up a 
package of supporting information to enable a user to assess the reliability of a given prediction 
result. 


R.6.1.5.4 Assessment of adequacy 


The third and last step of the evaluation considers the regulatory requirements and the extent to 
which non-testing data adequately fulfils these requirements, either alone or in combination with 
other information (including test data). Even though computer-based estimation tools are becoming 
increasingly available, these tools are intended to facilitate the process of (Q)SAR acceptance and 
cannot substitute the need for expert judgement and dialogue between industry and authorities. The 
use (Q)SAR predictions in an automatic way, without considering validation results, regulatory 
purpose and use of WoE judgements is not recommended. Having said that, on the basis of current 
experience, it is difficult to give detailed guidance on how to use (Q)SAR estimates for regulatory 
purposes. Indeed, it is debatable to what extent it will be possible to codify accepted practise in 
terms of rules-of-thumb, although some attempts must be made along these lines. 


The approach proposed is that experience in the regulatory use of non-testing data should be 
obtained by following a learning-by-doing approach, with the learnings being documented as 
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examples for reference purposes.11 In this way the possibilities for enhanced use of non-testing 
methods in general under REACH will be optimised whilst avoiding long bureaucratic and formal 
adoption schemes. 


Only limited guidance on the acceptance of (Q)SARs can be given at this moment. However, two 
important principles can be outlined, as already explained in the TAPIR report (ECB, 2005): 


- the principle of proportionality expresses the relationship between the amount of 
information needed and the severity of the decision. For example, more data would be 
needed to ban a substance compared with the data needed for classification of the substance 
as a skin irritant. Another example is that a higher accuracy or confidence in any data point, 
including a (Q)SAR prediction, is generally needed when the value is close to a regulatory 
decision point (e.g. a classification cut off or a risk quotient close to 1); 


- the principle of caution12 (or conservativeness) expresses the relationship between the 
amount of information needed and the (likely) consequence(s) of the decision based on that 
information being wrong. For example, if there is higher uncertainty in the data and/or the 
more severe the consequence of being wrong, the more conservative the approach in 
extrapolating data to safe exposure levels (i.e. margin of safety or higher assessment factors 
are used). 


As a consequence of these two principles (which also apply to test data), the relationship between 
scientific validity and regulatory acceptability is not a constant, but varies according to the decision 
being made. 


The TAPIR report (ECB, 2005) also argues that non-test data should be used in the same way, and 
according to the same principles and criteria, irrespective of whether the information is required 
according to the tonnage-dependent requirements of REACH or not. This could be called the 
principle of consistency. 


In summary, further work and discussion is necessary to build a common understanding on the 
acceptability of individual (Q)SARs for specific regulatory purposes. This guidance, which 
according to REACH Annex XI will be documented in the form of examples, should take into 
account the principles of proportionality, precaution and consistency. 


R.6.1.5.5 The acceptance of (Q)SAR data under REACH 


The process of (Q)SAR acceptance under REACH will involve initial acceptance by industry and 
subsequent evaluation by the authorities, on a case-by-case basis. It is not foreseen that there will be 
a formal adoption process, in the same way that test methods are currently adopted in the EU and 
OECD. In other words, it is not foreseen that there will be an official, legally binding list of 
(Q)SAR methods. With reference to the acceptance criteria in REACH Annex XI, it is stated that 
“the Agency in collaboration with the Commission, Member States and interested parties shall 
                                                 
11 The need for such documentation is expressed in Annex XI, where it states that the “Agency in collaboration with the 
Commission, Member States and interested parties shall develop and provide guidance in assessing which (Q)SARs 
will meet these conditions and provide examples.” 


12 This should not be confused with the Precautionary Principle. 
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develop and provide guidance in assessing which (Q)SARs will meet these conditions and provide 
examples”. Standardised reporting formats for QSAR models and their predictions are provided in 
Section R.6.1.6. 


R.6.1.6 QSAR Reporting Formats 


R.6.1.6.1 The need for appropriate documentation on (Q)SARs 


According to Annex XI of the REACH regulation, one of the conditions for using (Q)SARs instead 
of test data is that adequate and reliable documentation of the applied method is provided. Here the 
term appropriate is used to interpret what is intended in REACH Annex XI by adequate and 
reliable documentation. At present, an extensive summary of appropriately documented (Q)SARs is 
not available. Therefore, the ECB in consultation with the EU QSAR Working Group, took the 
initiative to start building a database of evaluated (Q)SARs, which should help to identify (Q)SAR 
models suitable for the regulatory purposes of REACH. This database (the JRC QSAR Model 
Database) will be made freely available from the website (http://qsardb.jrc.it). 


In the wider international context, the content of the JRC QSAR Model Database could also be used 
in the (Q)SAR Application Toolbox, a project currently being led by the OECD. The (Q)SAR 
Application Toolbox is intended to be a set of tools supporting the use of QSAR models in different 
regulatory frameworks by providing estimates for commonly used endpoints together with guidance 
on the interpretation of estimated data. 


The requirement for appropriate documentation of (Q)SARs has led to discussions on what 
information is required for (Q)SARs and how this information should be structured. Different types 
of (Q)SAR Reporting Formats (QRFs) are being developed to provide a standard framework for 
summarising and structuring key information about (Q)SAR models and their predictions. The 
reporting formats are not meant to limit the use of (Q)SAR approaches or impose what methods 
should be used – they are simply meant to provide sufficient and up-to-date information so that 
informed choices can be made regarding the use of (Q)SARs and so that the same information is 
available to Industry registrants, the MS authorities, and the European Chemicals Agency. 


R.6.1.6.2 Different types of QSAR Reporting Formats (QRFs) 


Three different reporting formats have been proposed to capture the different types (or levels) of 
information.13 The description of a particular (Q)SAR model (i.e. description of the algorithm, of its 
development and validation based on the OECD principles) will be stored in the (Q)SAR Model 
Reporting Format (QMRF). This should involve an input from the developer(s) and/or proponent 
of the model, as well as information from any evaluation studies performed with the model. The 
(Q)SAR Prediction Reporting Format (QPRF) will explain how an estimate has been derived by 
applying a specific model or method to a specific substance. This should include information on the 
model prediction(s), including the endpoint, a precise identification of the substance modelled, the 
relationship between the modelled substance and the defined applicability domain, and the identities 
of close analogues. Another important piece of information is the relationship between the predicted 
endpoint and the regulatory endpoint of interest: in cases where the predicted endpoint is not the 
endpoint of regulatory interest, the relevance of the former to the latter should be described. 


                                                 
13 The development of these formats started in the context of the QSAR Experience Project, coordinated by RIVM 
(NL), which was subsequently subsumed into the activities of the QSAR Working Group. 
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In the overall assessment of a given chemical, it will often be necessary to integrate the QSAR 
estimates with other sources of information (e.g. in vitro and in vivo test data). This data integration 
should be based on Weight of Evidence considerations, which are perhaps better thought of as 
totality of evidence considerations, because it is not necessarily the case that weights will be 
attached to individual pieces of information. The QSAR Working Group has discussed the idea that 
this level of integration should be documented in a specific reporting format (called a Totality of 
Evidence Reporting Format (TERF) or Weight of Evidence Reporting Format (WERF)). 


Collectively, these three levels of reporting formats would provide a comprehensive description of 
the use of the (Q)SAR and other approaches applied during the classification and safety assessment 
of a given substance for a specific endpoint, and for justifying any further testing considered 
necessary to obtain adequate and complete information. 


The QRFs should be regarded as a communication tools to enable an efficient and transparent 
exchange of (Q)SAR information between Industry and MS authorities. Ideally, these reports would 
be attached to the registration dossier. 


The structure of the formats needs further discussion. However, they should be designed to ensure 
transparency, consistency, and acceptability: 


Transparency: Information on the (estimation) methods, predictions and reasoning should 
be clearly reported and explained to facilitate interpretation of conclusions. Ideally, all of 
this information should be in the open domain. 


Consistency: Information related to different approaches should be reported in a common 
format to enable a comparison of different models used and predictions made. 


Acceptability: The reports should include all relevant information required to evaluate the 
adequacy and completeness of the (Q)SAR information for a given substance and endpoint. 
It should also be auditable, i.e. the rationale is clearly linked back to a regulatory decision. 


The general form of the QMRF and QPRF, as developed to date, are described below. In addition, 
read-across and category formats have been developed for grouping methods (see Section R 6.2.6 ). 
The contents of an eventual TERF (or WERF) will depend on the progress made in understanding 
how to integrate testing and non-testing data and further discussion on this subject will be needed. 


Under REACH, reporting formats could be submitted to the Agency as attached files in an IUCLID 
dossier. In some cases, it may be sufficient for the registrant to make reference to a pre-existing 
reporting format (accessible, for example, via the JRC QSAR Model Database at http://qsardb.jrc.it). 


R.6.1.6.3 The (Q)SAR Model Reporting Format (QMRF) 


The QMRF provides the framework for compiling robust summaries of (Q)SAR models and their 
corresponding validation studies. The structure of this format has been designed to include the 
essential documentation that can be used to evaluate the concordance of the (Q)SAR model with the 
OECD principles. 


The QMRF contains information on the source, type, development, validation, and possible 
applications of the model. The set of information that are provided in the QMRF should be used to 
facilitate regulatory considerations of (Q)SARs, and for this purpose, the structure of the QMRF is 
devised to reflect as much as possible the OECD principles for the validation, for regulatory 
purposes, of (Q)SAR models. In the QMRF each of the OECD principles is associated with a set of 
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fields; the different sections forming the QMRF are listed below in Section R.6.1.9 with brief 
explanations. 


Section 3.2. of the QMRF (see Section R.6.1.9.1)requires an endpoint to be selected from a 
predefined list. Section R.6.1.9.2. lists the endpoints grouped according to four types of effect: 
physico-chemical, environmental fate, ecotoxicological, human health. 


Information about the identity of the chemicals contained in both training and test sets can also be 
included in the QMRF (where possible): a) Chemical Name (IUPAC); b) Chemical Name (Not 
IUPAC); c) CAS Number; d) SMILES (Simplified Molecular Input Line Entry System); e) InChI 
(IUPAC International Chemical Identifier); f) Mol file; g) Structural formula; e) Values for the 
dependent variable; f) Values for the descriptors.  


In commercial models, the training and test sets (or parts thereof) are proprietary and hidden from 
the end-user. The issue of how to provide sufficient transparency within commercial models yet 
maintain the confidentially of proprietary information is needs to be discussed and resolved. 


The QMRF is evolving, with input from the EU QSAR Working Group, the OECD ad hoc group, 
and other interested parties/persons.14 Some of the specific issues being discussed include: 


- How to ensure transparency and completeness of the report for models where certain 
information is confidential (e.g. algorithm, training set). 


- How to implement a flexible QMRF which is capable of accommodating all sorts of 
different (Q)SAR models. 


- The level of resolution required within the QMRF to fully evaluate the concordance of the 
model with the OECD principles for (Q)SAR validation. 


As mentioned above, the ECB has started building a freely-accessible inventory of evaluated 
(Q)SARs (the JRC QSAR Model Database), which should help to identify valid (Q)SAR models for 
regulatory purposes. For this reason, ECB is implementing an application that will manage the 
creation, storage and download of QMRFs. A web-based interface will allow for the retrieval of 
QMRFs in a suitable readable format and for the submission of a QMRF in, for example, excel 
format. 


R.6.1.6.4 The (Q)SAR Prediction Reporting Format (QPRF) 


The framework to describe the evaluation of a specific substance by a specific model will be 
provided by the QPRF which makes reference to the QMRF. In the QPRF, the prediction outcome 
is presented with some reasoning. The reliability of the prediction should also be assessed and 
provided. 


A scheme for ranking the reliability of the predictions, analogous to the Klimisch (1997)might be 
misleading for non-testing data and appears therefore not useful. This is because non-testing data is 
generally used in combination with other information in a Weight of Evidence approach. Thus, the 
level of confidence in an individual estimate is highly context-dependent, and is based not only on 
the validity and performance of the model but also on the availability and quality of other data. 


                                                 
14 The ECB launched a beta test of the QMRF in June 2006. Based on the outcome of the beta test in December 2006, 
an updated version (January 2007) is given in Section R.6.1.0. 
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The structure of the QPRF is evolving. A preliminary proposal is given in Section R.6.1.10 


R.6.1.6.5 Conclusions 


This chapter has presented work in progress on the development of reporting formats intended to 
ensure the appropriate documentation of non-testing methods under REACH. The QMRF has 
already been extensively discussed and agreed at the OECD level, although small adaptations have 
more been proposed by the QSAR Working Group. The QPRF is at an earlier stage of development, 
whereas the need for a TERF (WERF) is still questionable. To some extent, the QPRF is REACH-
specific, since judgements are included on the adequacy and completeness of (Q)SAR estimates for 
the regulatory goals of REACH. In addition to these reporting formats, equivalent reporting formats 
for read-across and category approaches are available (see Section R.6.2.6.). The formats will need 
to evolve as further experience is gained, rather than being fixed in their current forms. 


R.6.1.7 Stepwise approach for the use of non-testing data 


R.6.1.7.1 Meeting regulatory requirements with computational tools 


In Section R.6.1.8. , the most commonly used (Q)SAR tools are reviewed. It is anticipated that 
some, but not all, of the existing tools will be useful for addressing the requirements of REACH. 
Some tools will be useful, but not widely available, due to their proprietary nature. Other tools are 
currently under development, or will need to be developed in the near future. 


Due to the limited availability of freely-accessible (Q)SAR software, there is a need to develop a 
range of transparent and open-source tools, which should eventually be available to all stakeholders 
in the REACH process (especially industry, authorities and the Agency). The essential 
functionalities needed for implementing REACH should ideally be available in the form of a 
Decision Support System (DSS) in which different needs (functionalities) are addressed by different 
(but mutually compatible) components tools. The different components of such a DSS should 
enable the user to generate non-testing information within the context of a structured workflow, and 
to obtain guidance on the applicability of the information for the regulatory goals of REACH. 


The need for a DSS is not new, and was extensively discussed in an ECB workshop in May 2005 
and in an ECB contractor’s report (Gini, 2005). These discussions have led to the development, at 
the OECD level, of a prototype DSS called the QSAR Application Toolbox.15 


This chapter presents current thinking by ECB on how different commercially and publicly 
available tools, including those described in Section R.6.1.8, could be integrated into a DSS that 
enables the generation of non-testing data for REACH. The intent of this chapter is to illustrate how 
a diverse range of different tools can be used in the context of a single workflow. The development 
and evaluation of this workflow represents a work in progress. 


R.6.1.7.2 Structured workflow for the generation and use of non-testing data 


The workflow proposed for the generation and use of non-testing data comprises a sequence of 
operations exploiting the functionalities of a wide array of Information Technology (IT) tools and 
databases. Some of these tools are already available, whereas others need to be developed. The 


                                                 
15 The QSAR Application Toolbox is intended to be broadly applicable in the international context. It will nevertheless 
take into account as far as possible the specific needs of national/regional legislations, including REACH. 
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description of the workflow in this chapter tries to identify useful tools that could be used in 
association with different steps of the process, but due the large number of available applications, 
only some of them are mentioned. 


The proposed stepwise approach is intended to help the registrant meet the general requirements for 
using non-test methods laid down in REACH Annex XI (e.g. a QSAR prediction for a substance 
should fall within the applicability domain of the (Q)SAR model, and appropriate documentation of 
the applied method should be provided). 


The workflow is summarised in Figure R.6-2 and includes the following steps: 


Step 0: Information collection 


Step 1: Preliminary analysis 


Step 2: Use of classification schemes 


Step 3: Search for structural alerts 


Step 4: Preliminary assessment 


Step 5: Read-across 


Step 6: (Q)SAR predictions 


Step 7: Final assessment 


The details of the various steps of the workflow are explained below in separate sections. As the 
user proceeds through the workflow, a Working Matrix is built. The Working Matrix stores all the 
information collected during the workflow. Different rows store information for different 
compounds, and different columns refer to specific types of information (e.g. a physico-chemical 
properties). 


It is emphasised that the workflow is intended to be flexible, so that it can be adapted to meet the 
specific and context-dependent needs of the user. For example, it might be more efficient, 
depending on the substance, endpoint of interest and regulatory purpose, to omit certain steps or 
perform them in a different order. However, even if some of the steps do not provide useful 
information for certain chemicals and endpoints, it is recommended to consider all of the steps 
because it will increase the confidence in the overall assessment. 


The guidance below is based on the assumption that each chemical is a subject of potential 
transformation (either biotic or abiotic), independently of whether it actually transforms under a 
defined set of conditions. The term parent compound is introduced to distinguish between the main 
chemical of interest (the parent) and its potential products. 
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Figure R.6-2: Flowchart for the use of non-testing approaches in the regulatory 
assessment of chemicals  
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In the starting step, information on experimentally determined and estimated properties is collected. 
Step 1 involves a preliminary analysis of the reactivity, uptake and fate profile expected for both the 
substance of interest and its (chemical or metabolic) transformation products. Step 2 solicits further 
information on likely biological activity of the compound using classification schemes (where 
available) for the endpoint of interest. Step 3 involves an investigation for the presence of structural 
alerts within the chemical(s) of interest. Step 4 involves a preliminary assessment of the expected 
uptake, toxicity and fate profile. Step 5 explores the use of grouping approaches, whereas Step 6 
uses (Q)SARs. Finally an overall assessment is carried out in Step 7. Depending on the particular 
substance, endpoint of interest and regulatory purpose, certain steps may be omitted, or performed 
in a different order. 


R.6.1.7.3 Step 0 - Information collection 


Assess information requirements under REACH 


The workflow begins by considering the information requirements under REACH, which are 
largely tonnage-dependent and specified in Annexes VII-X. 


Select a representative structure for the assessment 


The composition of the substance (main chemical component, other components, impurities) should 
be clearly defined, and a specific compound is selected for the study. This operation is necessary 
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because predictions from (Q)SAR methods and category/read-across approaches are generated by 
feeding them with a single well-defined structure (generally the two-dimensional structural formula 
in the form of a SMILES code). The purity/impurity profile might be useful at a later stage to 
explain discrepancies between experimental and non-testing data. In the case of multi-constituent 
substances (mixtures), it may be necessary to model two or more structures, if a single 
representative structure is not considered sufficient. 


For multi-constituent substances, a similar workflow may be relevant for individual components. 
The selection of relevant components will depend on the particular substance, endpoint of interest 
and regulatory issue. 


Verify structure of parent compound 


If the parent compound is known by CAS or EC number or by name, it is essential to derive its 
structure (e.g. in the form of the SMILES code) to be used in the prediction generation process. This 
can be achieved using a Structure Converter tool. If the structure is known, it is important to verify 
that the structural information agrees with the CAS number or with the name. Some online tools 
that can be employed at this step are: 


• ChemID (National Library of Medicine), which can be used to check the CAS number, the 
chemical name, and to identify the corresponding possible structure 


• Ambit (IdeaConsult Ltd), which can be used to convert CAS to SMILES 
• CAS SciFinder (commercial), which is a definitive source of CAS registry numbers matched 


with chemical name and structure information. 
• The (Q)SAR Application Toolbox will contain libraries which convert CAS to SMILES. 


Collect available information for parent compound 


Available chemical information (including physico-chemical properties and toxicity data) about the 
parent compound can be retrieved from the ESIS, the European chemical Substances Information 
System, accessible from the ECB website. 


The (Q)SAR Application Toolbox will contain a resident database with available experimental data 
(e.g. the aquatic toxicity data from the AQUIRE database) and will the Toolbox will allow the user 
to add missing experimental results to the resident database. 


In addition, the use of non-testing data will benefit from the implementation of the following 
databases, which could be queried through ESIS: 


(Q)SAR Model Database (QMDB): this database will be an inventory of robust summaries 
of (Q)SARs that can be searched, for example, by endpoint or by chemical. The search by 
chemical could provide information on whether the chemical in question is present among 
the training and test sets of some models. The QMDB will provide information on evaluated 
models documented in the form of (Q)SAR Model Reporting Formats (QMRFs); 


(Q)SAR Prediction Database (QPDB): the models that are documented in the QMDB can 
be used to generate predictions for various chemicals. These predictions will be stored in the 
(Q)SAR Prediction Database, so that each prediction is associated with a robust summary of 
the model used to generate it. For individual predictions, the QMDB will provide links to 
the appropriate (Q)SAR Prediction Reporting Formats (QPRFs); 


Chemical Categories Database: an inventory of existing categories will be useful to apply 
category/read-across approaches. This database should include all the information necessary 
to adequately document the use of a specific category for generating predictions. 
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The (Q)SAR Application Toolbox will contain a library of (Q)SAR models, Chemical 
Categories as well as a database of (Q)SAR predictions. Efforts are currently on-going to 
ensure that the information available through ESIS will also be available via the (Q)SAR 
Application Toolbox. 


Search external databases 


External databases can be searched to obtain additional relevant information on the physico-
chemical, toxicological, ecotoxicological properties of the parent compound. A list of useful 
external databases is provided in Section R.6.1.8.  


A tool capable of interfacing different on-line databases and that allows for the retrieval of the 
entire set of available information for the compound of interest from all databases in a single run 
would be a very useful application. Attempts will be made to implement such a tool within the 
(Q)SAR Application Toolbox. 


Build working matrix and identify information gaps 


All pieces of information collected in the previous phases are stored in the Working Matrix (WM), 
which is used as a growing summary of the workflow process. It is then possible to identify 
information gaps by comparing the REACH information requirements and the collated information. 


If necessary the search for existing information is refined taking into consideration specific 
information gaps. 


An endpoint for which non-testing data is needed and which can be generated by means of (Q)SAR 
methods and category/read-across approaches is then selected, and one or more of Steps 1-7 are 
followed to obtain the non-testing data along with guidance on how to interpret the data for 
regulatory purpose. In addition, (Q)SAR data that is not specifically referred to in the Information 
Requirements, but which may nevertheless contribute to the regulatory assessment, can be obtained 
by following Steps 1-7. 


R.6.1.7.4 Step 1 - Preliminary analysis of reactivity, uptake and fate 


The preliminary analysis of reactivity, uptake and fate is based on existing information as well as 
inferences made by using physico-chemical data. 


Collect information on the reactivity of the parent compound 


At this stage, information on the reactivity/stability of the parent compounds is collected/generated. 
Available information on biotic and abiotic reactions involving the parent compound can be 
retrieved from the peer-reviewed literature and from available tools and databases, including the 
following resources: 


- CAS SciFinder (commercial) 


- MDL Reaction database (commercial) 


- TIMES (commercial) developed by LMC, University of Bourgas, Bulgaria 


- Catabol (commercial) developed by LMC, University of Bourgas, Bulgaria 


- KEGG 
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- METEOR, Lhasa (commercial) 


- META, MCASE (commercial) 


- HYDROWIN, as part of EPIWIN (for hydrolysis only) 
Not many freeware software applications are available for analysing the metabolic fate of 
chemicals. The development of a freeware tool that can generate a list of plausible metabolites 
would be very useful and is being planned by ECB. The (Q)SAR Application Toolbox will contain 
maps of estimated metabolic pathways for a large number of chemicals. 


The stability/reactivity of the parent compound may be further estimated by analysing fragments 
and molecular orbital energy (like HOMO, LUMO). At present this kind of analysis is performed 
by experienced chemists but a tool capable of making simple descriptor-based predictions of 
reactivity would be highly desirable. 


On the basis of the collated information, the Working Matrix is updated. Additional rows are added 
with information on metabolites and reaction products. 


Preliminary analysis of uptake and fate  


A preliminary assessment of expected reactivity, uptake and fate is performed on the basis of the 
information for the abiotic and biotic reactions involving the parent compound. The following 
considerations should be taken into account: 


- how molecular weight, size, log Kow, electric charge and stability/reactivity parameters 
affect uptake and consequently toxicity 


- whether ionisation can take place at the relevant pH (role of pKa) and whether this affects 
uptake, toxicity and fate 


- what chemical reactivity (what type(s) of reactions) is expected for the parent compound 


- which metabolites and reaction products (i.e. hydrolysis products) are generated 
Select suitable query compound(s) 


The preliminary analysis of uptake and fate is used to determine which compound(s) (parent 
compound and/or reaction products and/or metabolites) are suitable for modelling the endpoint of 
interest. Having identified the suitable query compounds, Steps 2-6 are applied for each compound. 


R.6.1.7.5 Step 2 - Use classification schemes for endpoint of interest 


Further information on the likely biological activity of the compound may be obtained using 
classification schemes (where available) for the endpoint of interest. For example, classification 
schemes by Verhaar et al (1995) and Russom et al (1997) can be used when assessing the mode of 
action for acute fish toxicity. The classification scheme developed by Cramer et al (1978) is useful 
for evaluating the likely systemic toxicity of a compound. The Verhaar and Cramer classification 
scheme have been automated in Toxtree, a freeware application developed by Ideaconsult Ltd., 
(Sofia, Bulgaria) and accessible from the ECB website. 


R.6.1.7.6 Step 3 - Search for structural alerts for endpoint of interest 


In this step, structural alerts (where available) for the endpoint of interest are searched. Both 2D and 
3D structural alerts can be used, although 2D SAR approaches are likely to be more readily used 
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since they are more intuitive and more easily automated. Several commercial software programs are 
available for performing this kind of analysis: 


- Derek, Lhasa, (commercial) 


- MCASE (commercial) 


- Leadscope (commercial) 
The use of non-testing data would be facilitated by the implementation of freeware tools encoding 
diverse SAR models available in the literature (e.g. the BfR rules for eye irritation/corrosion and 
skin irritation/corrosion). The (Q)SAR Application Toolbox will contain a number of structural 
alerts for a number of endpoints and will allow the user to add their own structural alerts. 


R.6.1.7.7 Step 4 – Preliminary assessment of expected type of reactivity, uptake, toxicity and 
fate  


In this step, which requires expert judgement, a preliminary assessment is made of the expected 
reactivity/uptake/toxicity/fate profile of the parent compound is performed, using the outcomes of 
Steps 1-3 applied to all relevant query compounds.  


The preliminary analysis in Step 1 (physico-chemical properties, metabolites, reaction products) 
may help to assess the likelihood of exposure to the organism (or tissue) or environmental 
compartment of interest. 


The application of Step 2 may help to classify the mode of toxic action of the compound. This 
information is useful in a later step when evaluating which (Q)SAR models should be applied. Step 
2 also helps to make Threshold of No Concern estimations, i.e. to predict exposure levels below 
which there would be no appreciable risk to human health or environmental species. 


The application of Step 3 (SARs) may help to identify which hazards are likely to be present or 
absent. 


This evaluation step should also help to define the hazard and risk assessment strategy that is be 
further supported by applying the subsequent steps. 


The outcome of Step 4 is also used to update the Working Matrix for future reference. 


R.6.1.7.8 Step 5 – Read-across 


Select a suitable query compound 


This step is aimed at filling data gaps for all the query compounds using a read-across (or analogue) 
approach, where the endpoint information for one or more source chemicals, is used to make a 
prediction of the endpoint for the target chemical. Read-across is based on the identification of 
similar compounds. 


Step 5a. Determine whether the query compound belongs to an existing category 


A straightforward way to find analogues of the query compound is to browse existing categories 
where the compound may be listed as a member. Chemical categories are groups of chemicals 
whose physico-chemical and toxicological properties are likely to be similar or follow a regular 
pattern as a result of structural similarity. These structural similarities may create a predictable 
pattern in any or all of the following parameters: physico-chemical properties, environmental fate 
and environmental effects, and human health effects. 
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It is also possible to apply expert knowledge to link the compound in question to an existing 
category even though the compound is not explicitly listed as a member. 


The availability of a database of existing categories would be useful for this phase. The (Q)SAR 
Application Toolbox will inform the user whether a query compound either already has been 
assessed as part of a category or whether it can be associated with an existing category e.g. a 
category assessed within the OECD HPV Chemicals Programme or a category defined within the 
new chemical notification scheme and the HPVC challenge programme of the US-EPA. If the 
compound of interest does not belong to, or cannot reasonably be associated with, any existing 
category, a similarity assessment is performed (Step 5b). 


Step 5b. Similarity assessment 


If it is not possible to associate the compound to any existing category, similar compounds can be 
identified by performing a similarity assessment procedure (pair-wise similarity or similarity to a 
group). In fact, it is always helpful to perform a search for analogues (even if the chemical can be 
associated with existing category) since new and valuable information could be obtained. This step 
may lead to the identification of multiple analogues which might form the basis of a new category. 
Tools to identify analogues are: 


- Analog Identification Methodology (AIM) (under development by US-EPA) 


- AMBIT (Ideaconsult Ltd) 


- Danish (Q)SAR Database  


- ChemFinder 


- ChemID Plus Advanced 


- Leadscope (commercial) 


- Superfragment (under development by BioByte Inc.) 


- Toxmatch (under development by ECB) 
In one type of grouping (which may be called descriptor-based grouping), the structural similarities 
of the analogues can be explored by means of statistical approaches such as Principal Component 
analysis (PCA) or pattern recognition approaches (e.g. Kohonen neural maps). Firstly a wide array 
of descriptors is generated (constitutional, topological, and geometrical descriptors, molecular 
connectivity indices, physico-chemical properties) for all the analogues; secondly a suitable plot 
(e.g. PCA plot) is obtained to visualise similarities, trends and possible outliers. 


A second type of grouping (which may be called endpoint-based grouping) makes use of different 
QSAR predictions that can be generated for all the analogues and endpoints of interest. This 
information can be employed to predict trends as well as breakpoints in trends, and therefore 
possible subcategories. As far as possible, the predictions and trends established by QSAR methods 
should be verified by comparison with experimental data. 


The (Q)SAR Application Toolbox will contain a number of descriptor-based grouping methods 
which are in the public domain. It will also allow the user to perform endpoint-based grouping, both 
with the experimental results from the resident database as well as estimated results from (Q)SAR 
models which reside in the (Q)SAR library. More guidance for the application of these two types of 
grouping is needed. 


The similarity assessment procedure may lead to the development of a new category whose details 
can be conveniently stored in database for future use. The reasoning behind the formation of the 
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category is an important piece of information which should also be included in the appropriate 
reporting format and stored in the database. 


Collect information for analogues and update working matrix 


Experimental data for relevant analogues are collected as necessary and stored in the working 
matrix to be used in the subsequent read-across approach. Toxicological information on the 
analogues can be obtained from the available in-house databases, such as the (Q)SAR Prediction 
Database, and from querying external databases. 


Perform read-across and update working matrix 


Endpoint information for the query compound can be obtained using the corresponding information 
for relevant analogues. The Working Matrix is updated with the results from the read-across and the 
suitability of the analogues is documented in the appropriate reporting format. 


If the read-across approach was not successful in providing relevant and reliable estimates for the 
query compound, it might be useful to expand the search for analogues. The analogue searching 
could be expanded by using the same query compound or by selecting an additional query 
compounds. 


R.6.1.7.9 Step 6 – (Q)SAR 


In this step, predictions for toxicity/fate/uptake are generated by using (Q)SAR models or expert 
systems that incorporate such models. 


Retrieve available estimates for endpoint of interest 


Estimates for the query compound can be directly retrieved from the (Q)SAR Prediction Database, 
along with the appropriate reporting formats - (Q)SAR Prediction Reporting Formats and the 
(Q)SAR Model Reporting Formats, respectively. It is important that predictions from valid and 
applicable models are selected. 


Consult the (Q)SAR model inventory to identify relevant (Q)SARs 


If the (Q)SAR Prediction Database does not include predictions for the query compound, relevant 
(Q)SAR models can be searched in the (Q)SAR Model Database. The information gathered in the 
previous steps (e.g. information from the classification schemes) may be useful for selecting a 
suitable model, which is crucial for assessing the reliability of the QSAR result. If valid (Q)SAR 
model(s) can be found, it is important to verify whether the query compound falls within the 
applicability domain of the model(s). This assessment may be performed by using appropriate tools 
(e.g. AmbitDiscovery). 


Consult other sources to identify relevant (Q)SARs 


If relevant (Q)SAR models for the query compound cannot be obtained from the in-house facilities, 
namely the (Q)SAR Model Database and the (Q)SAR Prediction Database (or the (Q)SAR 
Application Toolbox), other models can be searched in the literature, external databases and tools or 
by consulting experts. If the query compound falls within the applicability domain of the model, 
meaning that the model is likely to generate a reliable prediction for the compound, the model 
details should be documented in the (Q)SAR Model Reporting Format. 
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How much effort should be devoted for finding relevant models for the query compound will 
depend on the importance of the query compound itself in the final assessment of the 
fate/toxicity/uptake of the parent compound. 


Relevant (Q)SAR models are used to generate predictions, which are used to ,update the Working 
Matrix, and their application to the query compound is documented by means the (Q)SAR 
Prediction Reporting Formats. If necessary, additional (Q)SAR Prediction Reporting Formats are 
compiled and added to the QMDB. 


If relevant and reliable predictions cannot be generated for the query compound, it might be useful 
to perform an additional search for relevant (Q)SARs. When more than one relevant and reliable 
prediction is available (i.e. more that one adequate model has been found), a judgment of the 
relative reliability of the different predictions might be necessary if the predictions do not lead to 
the same conclusions. 


R.6.1.7.10 Step 7 – Overall assessment 


In the final step, expert judgement is used to reach an overall assessment of the outcome of Steps 1-
6 for the chemical and endpoint(s) of interest. The toxicity of the parent compound is assessed using 
the information obtained for all the query compounds (metabolites, reaction products, analogues). 


The overall assessment should make use of all the available information (testing and non-testing 
data). Decision analysis tools, based on decision theory, might be useful to evaluate multiple 
options and to help the user reach the best decision. 


The overall assessment should also take into account information on the validity of the different 
models applied within the workflow. 


There is still relatively little experience with this type of data integration, and further research into 
the application of decision analysis methods is required before detailed guidance can be provided. 


R.6.1.8 Computational tools for applying (Q)SARs 


A wide variety of publicly available and commercial computational tools have been developed, or 
are under development, that are suitable for the development and application of (Q)SARs. Such 
tools include methods for a range of (Q)SAR-related tasks, including data management and data 
mining, descriptor generation, molecular similarity analysis, analogue searching, and hazard 
assessment. 


Among these tools, QSAR-based expert systems enable predictions of chemical toxicity to be 
obtained directly from chemical structure. All are built upon some experimental toxicity data with 
rules derived from the data (Dearden, 2003; Dearden et al, 1997). The rules are based on expert 
judgment (e.g. SARs describing reactive chemistry) and/or statistical induction (e.g. QSARs). 
Examples of QSAR rule-based systems include TOPKAT and MCASE. Knowledge-based systems 
include Derek, OncoLogic® and HazardExpert, whereas other systems, such as TIMES and 
ECOSAR, are hybrids. 


This chapter provides an overview of some of the better known computational tools for (Q)SAR 
analysis. As with any (Q)SAR model, if it is intended to use a given tool as a standalone 
replacement for experimental data, the underlying model should be characterised according to the 
OECD validation principles (Section R 6.1.3.) and documented by using the appropriate reporting 
formats (Section R.6.1.6). QSAR reporting formats for selected models are available from  JRC 
QSAR Model Database at http://qsardb.jrc.it. 
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R.6.1.8.1 Molecular descriptors 


Molecular descriptors play a fundamental role in computational chemistry. They are used to 
describe different features of chemicals, to compare different chemicals structures or different 
conformations of the same chemical, and relate structure to activity (i.e. develop QSARs). In 
QSARs, molecular descriptors are used as the independent variables that are used to predict a 
dependent variable (e.g. an endpoint of regulatory interest). If relevant descriptors for an endpoint 
are identified, these can also be used to support the adequacy of a read-across for that endpoint 
(Section R.6.2.2.1 and section R.6.2.3.1). 


A molecular descriptor has been defined as (Todeschini and Consonni, 2000): “the final result of a 
logic and mathematical procedure which transforms chemical information encoded within a 
symbolic representation of a molecule into a useful number or the result of some standardized 
experiment to measure a molecular attribute”. 


In this definition, useful can be taken to mean that the number provides insight into the 
interpretation of the molecular properties and/or is able to take part in a QSAR model for the 
prediction of some other property. 


Stated more simply, a molecular descriptor provides a means of representing molecular structures in 
a numerical form. The number may be a theoretical attribute (e.g. relating to size or shape) or a 
measurable property. 


A number of molecular descriptors have been proposed in recent years which have been derived 
from different theories and approaches to predict the physico-chemical and biological properties of 
molecules. The information content of a molecular descriptor depends on the molecular 
representation used and on the defined algorithm for its calculation. The following classification is 
often used: 


- 0D (zero dimensional) 


- 1D (mono dimensional) 


- 2D (two dimensional) 


- 3D (three dimensional) 
Zero-dimensional (0D) descriptors are the most simple and commonly used descriptors, reflecting 
the molecular composition of a compound and derived by counting atom-types or bonds. Examples 
of these descriptors are molecular weight, atomic composition indices and atomic count descriptors. 
They are easily and rapidly computed, and as a consequence are often used in database screening. 
However, they are prone to high degeneracy (i.e. equal values for different molecules), and they are 
not able to differentiate isomers or chirality. 


One-dimensional (1D) descriptors are simple descriptors derived by counting structural fragments 
in the molecule. They are also used in database searching although a limitation is that they provide 
local information, i.e. do not take into account possible interactions between structural fragments. 


Two-dimensional (2D) descriptors comprise a wide variety of descriptors computed by many 
different methods. They are derived from algorithms applied to a topological representation of the 
molecule (molecular graph) and are therefore sometimes called topological descriptors. They are 
obtained by applying algebraic operators to matrices representing molecular graphs and their values 
are independent of vertex numbering or labelling. Examples of these descriptors include the 
Balaban index, Zagreb index, Gutman Molecular Topological Index, Wiener W index, Kier 
symmetry index, Randic shape index, 2D Petitjean shape index. An advantage of these descriptors 
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is that they can be rapidly derived from SMILES representations, since they do not need optimised 
structures. They are sensitive to one or more structural features of the molecule such as size, shape, 
symmetry, branching and cyclicity and can also encode information concerning atom type and bond 
multiplicity, and they can differentiate isomers. A possible disadvantage is that the interpretation of 
some of these descriptors is not always apparent, but many correlate strongly with molecular 
properties such as volume or surface area. 


Geometrical or three-dimensional (3D) descriptors comprise a more complex class of molecular 
descriptors. These are derived from geometrical representations, i.e. involving knowledge about the 
relative positions of the atoms in 3D space, i.e. the atomic (x,y,z) coordinates of the atoms. 
Geometrical descriptors provide more information and discriminatory power. Examples include 
surface area parameters, 3D-Wiener index, 3D-Balaban index, average geometric distance degree, 
gravitational indices, WHIM descriptors, GETAWAY descriptors. Despite their high information 
content, there are some drawbacks in using geometrical descriptors. They require geometry-
optimised structures (using, for example, MDL mol files, Hyperchem files, SDF, Sybyl Mol2 files, 
MacroModel files) and therefore a transparently described means of deriving them. Furthermore, 
for flexible molecules, several molecular conformations may be available, which results in new 
information that can be exploited but with added complexity. Most geometrical descriptors need 
alignment rules in order to achieve molecule comparability. For these reasons, these descriptors do 
not lend themselves to rapid database screening. Their main utility lies in searching for relationships 
between molecular structures and receptor-mediated biological activities. 


A number of commercial software programs have been developed for the calculation of the 
molecular descriptors. Some of them are provided in Table R.6-1, in alphabetic order. 
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Table R.6-1 Commonly used software packages used for the calculation of molecular 
descriptors 


Software Description 


Accord for Excel 
Accelrys Inc., San Diego, CA, 
USA 


A tool which uses Accord Chemistry Engine to handle chemical structures and 
incorporates a number of add-ins to perform chemical calculations based on the 
structure of a compound in a record. 
http://www.accelrys.com/products/accord 


ADAPT 
Prof. P.C. Jurs, PennState 
University, University Park, PA 
16802, USA 


A QSAR toolkit with descriptor generation (topological, geometrical, electronic, 
and physico-chemical descriptors), variable selection, regression and artificial 
neural network modelling. 
http://zeus.chem.psu.edu 


CODESSA 
Semichem Inc. – 7204 Mullen, 
Shawnee, KS 66216, USA 


Calculation of several topological, geometrical, constitutional, thermodynamic, 
electrostatic, and quantum-chemical descriptors, including tools for regression 
modelling and variable selection. 
http://www.semichem.com 


DRAGON 
Talete srl, via Pisani 13, 20124 
Milano, Italy 


Calculation of several sets of molecular descriptors from molecular geometries 
(topological, geometrical, WHIM, 3D-MoRSE, molecular profiles). 
http://www.talete.mi.it 


GRIN/GRID 
Molecular Discovery Ltd. – West 
Way House, Elms Parade, Oxford 
OX2 9LL, UK 


Calculates the GRID empirical force field at grid points.  


HYBOT-PLUS 
Prof. O. Raevsky – Russian 
Academy of Science, IPAC. 


Calculation of hydrogen bond and free energy factors. 
http://www.ipac.ac.ru/qsar/index.htm 


MOLCONN-Z 
Prof. L.H. Hall – 2 Davis Street, 
Quincy, MA 02170, USA 


Successor to MOLCONN-X, MOLCONN-Z calculates the most known 
topological descriptors, including electrotopological and orthogonalised indices. 
Last release: 3.0. 
http://www.eslc.vabiotech.com/molconn/manuals/310s/preface1.html 


OASIS 
Laboratory of Mathematical 
Chemistry. 
Prof. O. Mekenyan – Bourgas 
University, 8010 Bourgas, 
Bulgaria 


Calculation of steric, electronic, and hydrophobic descriptors. 
http://www.oasis-lmc.org 
 


POLLY 
Prof. S. Basak - University of 
Minnesota, 5013 Miller Trunk 
Highway, Duluth, MN 55811, 
USA 


Calculation of topological connectivity indices.  


SYBYL/QSAR 
Tripos Inc. – 1699 South Hanley 
Rd., St.Louis, MO 63144-2913, 
USA 


SYBYL module for the calculation of EVA descriptors, CoMFA and CoMSIA 
fields, also including several QSAR tools. 
http://www.tripos.com 


TSAR 
Accelrys Inc., San Diego, CA, 
USA (formerly Oxford Molecular 
Ltd, UK) 


Statistical and database functions with molecular and substituent property 
calculations. Within TSAR 3D package. 
http://www.accelrys.com 
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The following chapters provide a brief overview of various computational tools/databases that are 
either publicly or commercially available. Guidance on the use and interpretation of individual tools 
for the regulatory assessment of specific endpoints is outside the scope of this document. 


R.6.1.8.2 Computational tools developed by CEFIC 


Ambit 


Ambit (http://ambit.acad.bg) is freely available software for data management and QSAR 
applications, including searchable databases and tools for grouping and applicability domain 
assessment. The AMBIT database stores chemical structures, their identifiers such as CAS, INChI 
numbers, attributes such as molecular descriptors, experimental data together with test descriptions, 
and literature references. The database can also store QSAR models. In addition, the software can 
generate a suite of 2D and 3D molecular descriptors. Search options include searching by name, 
CAS number, SMILES, substructure and structure-based similarity, and by chemical identifier 
(experimental property, molecular descriptor) ranges. AMBIT Discovery performs chemical 
grouping and assesses the applicability domain of a QSAR by offering a variety of methods: 
statistical methods that rely on descriptor space; approaches based on mechanistic understanding 
such as the Verhaar and Cramer classification schemes; and several approaches based on structural 
similarity. Ambit was developed jointly by Ideaconsult Ltd (Sofia, Bulgaria) and Procter & Gamble 
(Dr Joanna Jaworska) with funding from the CEFIC LRI project. 


R.6.1.8.3 Computational tools developed/implemented by the ECB 


Danish QSAR database  


The Danish Environmental Protection Agency (EPA) constructed a database of (Q)SAR predictions 
made by some 70 models for about 166,000 organic chemicals for a wide range of different 
endpoints. An internet-accessible version of downsized version of this database (as of 1.1.2004) is 
available at http://ecbqsar.jrc.it. It contains around 60 model predictions for each chemical 
including a simple yes/no statement on all MultiCase predictions in relation to whether it is inside 
or outside the applicability domain of the model. Different types of searching are possible including 
structure (substructure/exact match) searching, ID (CAS number, name) searching and parameter 
(endpoint) searching. The (Q)SAR models encompass endpoints for physico-chemical properties, 
fate, eco-toxicity, absorption, metabolism and toxicity. 


Toxtree 


Toxtree, developed by Ideaconsult Ltd under contract to ECB, is a freely available application 
(http://ecb.jrc.it/qsar/qsar-tools) which is able to estimate different types of toxic hazard by applying 
structural rules. Toxtree includes options for applying the Verhaar scheme (Verhaar et al, 1995) and 
the Cramer decision tree (Cramer et al, 1978). 


The Cramer classification scheme (tree) is probably the best known approach for structuring 
chemicals in order to make an estimation of the Threshold of Toxicological Concern (Cramer et al, 
1978). The tree relies primarily on chemical structures and estimates of total human intake to 
establish priorities for testing. The procedure uses recognised pathways for metabolic deactivation 
and activation, toxicity data and the presence of a substance as a component of traditional foods or 
as an endogenous metabolite. Substances are classified into one of three classes: 


Class 1 contains substances of simple chemical structure with known metabolic pathways and 
innocuous end products which suggest a low order of oral toxicity; 
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Class 2 contains substances that are intermediate. They possess structures that are less innocuous 
than those in Class 1 but they do not contain structural features that are suggestive of toxicity like 
those in Class 3; 


Class 3 contains substances with structures that permit no strong initial impression of safety and 
may even suggest a significant toxicity.  


The Verhaar scheme for acute toxicity to aquatic organisms (mainly fish) is a widely used scheme 
for assigning the mode of action of chemicals into four groups: non-polar narcotics, polar narcotics, 
reactive chemicals and specifically-acting chemicals (Verhaar et al, 1995). 


Toxmatch 


Chemical similarity is often perceived as a structural similarity but there are a number of methods 
of characterising chemicals in terms of their physico-chemical, topological, geometrical, and 
surface properties and these numerical representations lend themselves to comparisons using so-
called similarity indices. Thus, the similarity indices based on the presence of substructures 
represent a special case of similarity indices. The ECB has commissioned the development of a 
software tool, Toxmatch, that will encode different types of similarity measures which can be used 
to facilitate the development of generic and endpoint-specific categories. The tool will include a 
functionality to facilitate read-across, as well as to compare chemicals of interest with existing 
categories. A prototype is being developed using several endpoints, including skin sensitisation, 
skin irritation, aquatic toxicity and bioaccumulation. 


JRC QSAR Model Database 


The JRC QSAR Model Database, which is currently under development will be a searchable tool 
for linking chemicals of interest to a collection of robust summaries of (Q)SAR models. The 
summaries are being compiled by using a standard (Q)SAR Model Reporting Format (QMRF). A 
database with a web-based interface will be implemented to allow on-line access to the JRC QSAR 
Model Database  at  http://qsardb.jrc.it Different search options will be possible, such as by 
chemical (CAS or EC number, structure), endpoint, descriptors, and model author. 


DART 


DART (Decision Analysis by Ranking Techniques), developed by Talete srl (Milan, Italy) under 
ECB contract, is a user-friendly tool to support the priority setting of chemicals for risk assessment. 
Different kinds of ranking (sorting) methods, roughly divided into total order (or even-scoring) and 
partial order ranking methods (Hasse diagram technique), are implemented in DART. The ranking 
methods can be applied to experimental and/or estimated data. 


These methods can be used to rank chemicals on the basis of more than one criterion. In the case of 
total order ranking methods the different criteria values are combined into a global ranking index 
and chemicals are ordered sequentially according to the numerical value of the ranking index. This 
requires the transformation of each criterion (variable) independently by using an arbitrary function 
that transforms the actual value of each chemical into a value between 0 and 1. A total of 19 
different kinds of functions are implemented in DART to allow the user to explicitly define the best 
condition for each criterion used in the ranking process. A weighting scheme is also implemented. 
All the algorithms can be applied in the presence of missing data. The tool allows the user to derive 
basic statistics and provides a user-friendly graphical user interface for visualising the results of the 
analyses. More advanced features include the possibility to calculate several ranking indices for 
degeneracy, stability, and discrimination power. 
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R.6.1.8.4 Computational tools in development by the OECD 


QSAR Application Toolbox  


The OECD QSAR Application Toolbox, for which a pilot version is currently under development, 
will be an application linking a number of existing tools as well as a library of existing (Q)SAR 
models which will allow a user to:  


- Make estimations for single chemicals, and receive the results of all the (Q)SAR estimates 
for all the models covering the appropriate domain, for the relevant endpoints that the user 
wishes to estimate. 


- Receive summary information on the validation results of the model according to the OECD 
validation principles so that the user can decide for which regulatory purpose the estimate 
can be used. The (Q)SAR models would be incorporated into the toolbox as they come 
forward from member countries with the information on their validation according to the 
OECD Principles. 


- Receive a list of analogues, together with their (Q)SAR estimates. 


- Receive estimates for metabolite activation/detoxification information. 
The Toolbox will link a number of public domain tools which are described in this chapter and 
make them available to the user according to a flexible workflow which is currently being discussed 
at OECD level. The user will be able to use the Toolbox to implement the stepwise approaches 
described in Section R.6.2.3. and section R.6.2.4. 


R.6.1.8.5 Computational tools developed by the US-EPA 


AIM 


The Analog Identification Methodology (AIM) has been developed by the U.S. Environmental 
Protection Agency to facilitate read-across and chemical grouping by identifying chemical 
analogues that have existing test data publicly available. AIM is a web-based, computerised tool 
that identifies chemical analogues based on structure. The tool also provides the user with pointers 
or links to publicly available experimental data on the closely related chemical(s). 


AIM identifies chemical analogues from a default database that currently contains 31,031 
compounds that have some type of toxicity data publicly available. AIM employs a fragment-based 
search method to identify analogous compounds using a set of 645 pre-defined fragments and 
correction factors, and a “three-pass” searching strategy to locate structures through defined rules 
and allowable substitution patterns for different types of structural features. AIM can be searched 
on the basis of structure, SMILES or CAS number, though it cannot be searched by chemical name. 


The tool provides a simple means of identifying analogues that have some kind of toxicity data 
available, but it does not categorise or rank the analogues returned. This approach leaves it to 
individual users need to determine when a specific analogue is suitable for a specific assessment, as 
the determination of what structure is ‘appropriate’ can vary depending on the endpoint assessed. 


The available test data is accessed in the form of hyperlink pointers. The data is not structured in 
any way and cannot be downloaded into Excel or other tools for analyses. Some hyperlinks point to 
a general webpage, e.g. IUCLID homepage or RTECS homepage, so the user may need the 
appropriate licenses to be able to extract available information. Other links take the user directly to 
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the data source. Thus, the pointer informs that there is a record for the chemical, but does not 
always indicate the specific type of data available. 


AIM allows users to rapidly categorise multiple chemicals, focus available resources, facilitate 
read-across, and streamline assessment exercises. 


OncoLogic® 


The Cancer Expert System or OncoLogic® is an expert system that assesses the potential of 
chemicals to cause cancer. OncoLogic® was developed under a cooperative agreement between the 
EPA's Office of Pollution Prevention and Toxics (OPPT) and LogiChem, Inc. It predicts the 
potential carcinogenicity of chemicals by applying the rules of SAR analysis and incorporating 
what is known about the mechanisms of action and human epidemiological studies. OncoLogic® has 
the ability to reveal its line of reasoning just as human experts can. After supplying the appropriate 
information about the structure of the compound, an assessment of the potential carcinogenicity and 
the scientific line of reasoning used to arrive at the assessment outcome are produced. This 
information provides a detailed justification of a chemical cancer causing potential. The Cancer 
Expert System is comprised of four subsystems that evaluate fibres, metals, polymers, and organic 
chemicals of diverse chemical structures. The OncoLogic® Cancer Expert System was previously 
distributed exclusively by LogiChem, Inc. The US-EPA has recently purchased the right to the 
system and is currently updating the system for free distribution to the public (available by 
contacting Dr Yin-tak Woo; email: woo.yintak@epa.gov). 


ECOSAR 


ECOSAR uses a number of class-specific log Kow-based QSARs in order to predict the toxicity of 
chemicals to aquatic organisms (fish, daphnids, green algae). The QSARs are developed for 
chemical classes based on measured test data that have been submitted by industry to the US 
Environmental Protection Agency (US-EPA). ECOSAR produces warnings in several occasions 
(e.g. when the water solubility is very low, or when the prediction is outside the range of log Kow in 
the training set). The software is freely available from the US-EPA (downloadable from 
http://www.epa.gov/oppt/newchems/tools/21ecosar.htm). 


EPI Suite 


The EPI (estimation program interface) Suite program integrates a number of estimation models for 
the prediction of environmental and physical/ chemical properties in one convenient interface. EPI 
Suite is freely available from the US-EPA website 
(http://www.epa.gov/oppt/exposure/pubs/episuite.htm). These models include KowWin (for 
estimating log Kow), AopWin (for predicting gas-phase reaction rates), HenryWin (for Henry's Law 
constant), MPBPVP (for predicting melting point, boiling point, and vapour pressure), WsKow (for 
estimating water solubility and log Kow), Hydro (for estimating hydrolysis rate constants for specific 
organic classes), DermWin (for estimating the dermal permeability coefficient (Kp)), ECOSAR 
(described above) and BCFWin (for estimating the bioconcentration factor). EPI Suite also 
estimates a chemical's rate of volatilisation from a model river and lake to the atmosphere as well as 
its expected fate in a sewage treatment plant and level III fugacity model. 


Commercially available tools 


A wide range of commercially available software tools are available, of which a few are described 
below. Some of the available tools have been evaluated by an ECETOC Task Force (ECETOC, 
2003). 
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Leadscope®  


Leadscope® is a data management and data mining tool developed and commercialised by 
Leadscope Inc. (http://www.leadscope.com). It is possible to import additional datasets and perform 
comparisons with existing databases on the basis of the 27,000 chemical fingerprints. A number of 
statistical algorithms are also embedded to enable functionalities such as clustering of chemicals 
and data, extraction of structural rules, development of QSAR models as well as development of 
chemical categories. Leadscope possesses a unique chemical hierarchy containing over 27,000 
chemical fingerprints which represent functional groups, chemical groupings and pharmacophores. 
The software can be purchased with a toxicity database and/or known drugs database. The toxicity 
database contains integrated information on over 160,000 chemical structures from multiple sources 
including the FDA PAFA Database, the US National Toxicology Program (NTP), RTECS®, and 
the DSSTox Carcinogenicity Potency Database (CPDB). The database covers a range of endpoints 
including acute and multiple dose studies, such as subchronic liver, carcinogenicity, genetic 
toxicity, reproductive and irritation. The database can be searched by structure (such as substructure 
or similarity), type of study, toxic effect, species, sex, dosage, duration and route of exposure. 
Results can be viewed and exported in convenient formats, such as Excel files. 


Derek  


Derek is a knowledge-based expert system created with knowledge of structure-toxicity 
relationships and an emphasis on the need to understand mechanisms of action and metabolism 
(EC, 2001; Sanderson and Earnshaw, 1991; Judson, 2002). It is marketed and developed by Lhasa 
Ltd, a not-for-profit company and educational charity (http://www.lhasalimited.org). 


Within Derek, there are over 504 alerts covering a wide range of toxicological endpoints. An alert 
consists of a toxicophore (a substructure known or thought to be responsible for the toxicity) and is 
associated with literature references, comments and examples. The Derek knowledge base covers a 
broad range of toxicological endpoints, but its main strengths lie in the areas of mutagenicity, 
carcinogenicity and skin sensitisation. All the rules in Derek are based either on hypotheses relating 
to mechanisms of action of a chemical class or on observed empirical relationships. Information 
used in the development of rules includes published data and suggestions from toxicological experts 
in industry, regulatory bodies and academia. The toxicity predictions are the result of two processes. 
The program first checks whether any alerts in the knowledge base match toxicophores in the query 
structure. The reasoning engine then assesses the likelihood of a structure being toxic. There are 
nine levels of confidence: certain, probable, plausible, equivocal, doubted, improbably, impossible, 
open, contradicted. The reasoning model considers the following information: a) the toxicological 
endpoint; b) the alerts that match toxicophores in the query structure; c) the physico-chemical 
property values calculated for the query structure; and d) the presence of an exact match between 
the query structure and a supporting example within the knowledge base. 


A further application of Derek is its integration with the Meteor system to enable predictions of 
toxicity for both parent and metabolites. 


HazardExpert 


HazardExpert is a module of Pallas software developed by CompuDrug Limited 
(http://www.compudrug.com). Along with toxicity predictions it can also consider the 
bioavailability and bioaccumulation of the compounds by calculation of logP and pKa. The default 
knowledge base of the system is based on the report of US-EPA (Brink and Walker, 1987) and the 
scientific information collected by CompuDrug Limited. The rule-based system of the program has 
open architecture, allowing the user to understand, expand, modify or optimise the data on which 
the toxicity estimation relies. It covers the following endpoints: oncogenicity, mutagenicity, 
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teratogenicity, membrane irritation, sensitisation, immunotoxicity, neurotoxicity. A further 
application of the program is prediction the toxicity of the parent compound and its metabolites by 
link with MetabolExpert system (another module of Pallas software). 


TOPKAT 


TOPKAT is a statistical system developed by Accelrys, Inc (http://www.accelrys.com) consisting of 
a suite of QSAR models for a range of different endpoints. There are currently 16 modules for the 
following endpoints: aerobic biodegradability, Ames mutagenicity, Daphnia magna EC50, 
developmental toxicity, fathead minnow LC50, FDA rodent carcinogenicity, NTP rodent 
carcinogenicity ocular irritancy, logKow, rabbit skin irritancy, rat chronic LOAEL, rat inhalation 
toxicity LC50, rat Maximum Tolerated Dose (MTD), rat oral LD50, skin sensitisation, and Weight of 
Evidence rodent carcinogenicity (Cronin et al, 2003). 


TOPKAT models are typically based on the analysis of large datasets of toxicological information 
derived from the literature. The molecular descriptors used include structural (e.g. molecular bulk, 
shape, symmetry), topological and electrotopological indices. The QSARs are developed by 
regression analysis for continuous endpoints and by discriminant analysis for categorical data 
(Enslein, 1988). TOPKAT also works in batch mode. It estimates the confidence in the prediction 
by applying the patented Optimal Predictive Space (OPS) validation method. The OPS is unique 
multivariate descriptor space in which the model is applicable. When a query is within the OPS for 
a given model, the probability of the prediction to be accurate is as good as the cross-validated 
statistical performance of the model. 


The CASE family of methods 


The CASE methodology and all its variants have been developed by Klopman and Rosenkranz 
(http://www.multicase.com). There are a multitude of models for a variety of endpoints and 
hardware platforms. There are many forms of the CASE models, and the software is variously 
called CASE, MULTICASE, MCASE, CASETOX and TOXALERT, depending on the endpoint 
and the hardware platform. 


The CASE approach uses a fragment based technology (Klopman and Chakravarti, 2003). It is 
based on a hierarchical statistical analysis of a database composed of a number of chemicals 
associated with their toxicity data. The program discovers substructures that appear mostly in active 
molecules thus being with high probability responsible for the observed activity. At the beginning it 
identifies the statistically most significant substructure within the training set. This fragment, 
labelled the top biophore, is seen responsible for the activity of the largest possible number of active 
molecules. The active molecules containing this biophore are then removed from the database, and 
the remaining ones are submitted to a new analysis for identification of the next biophore. The 
procedure is repeated until either the activity of all the molecules in the training set has been 
accounted for or no additional statistically significant substructure can be found. Then for each set 
of molecules containing a specific biophore, the program identifies additional parameters called 
modulators, which can be used to derive QSAR within the reduced set of congeneric molecules. 
The modulators consist of certain substructures or physico-chemical parameters, such as 
HOMO/LUMO energies, logP, water solubility, location of hydrogen donors/acceptors, lipophilic 
centres with respect to biophore, etc, that significantly enhance or diminish the activity attributable 
to the biophore. QSARs are then performed with these modulators. The knowledge that the program 
gains during the training process can be then used to predict the biological activity of new 
chemicals not included in the training set (ECETOC, 2003). The program covers a range of 
endpoints, including carcinogenicity, mutagenicity, teratogenicity, irritation, developmental 
toxicity, acute toxicity, biodegradation. 
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TIMES 


The Tissue MEtabolism Simulator (TIMES) integrates on the same platform metabolic simulators 
(see Section R.6.1.8.6.) and QSAR models for predicting toxicity of selected metabolites. The 
TIMES platform has been used to predict skin sensitisation, mutagenicity, chromosomal aberration 
and ER/AR binding affinities of chemicals, while accounting for metabolic activation 
(http://www.multicase.com). Recently, it has incorporated models to predict the toxicity to aquatic 
species (OASIS/TIMES). OASIS/TIMES uses an approach for modelling acute toxicity for two 
types of toxicochemical domains: reversible (non-covalent) acting chemicals and irreversible 
covalent bioreactive chemicals. 


TerraQSAR™ 


TerraQSAR™ (http://www.terrabase-inc.com) is a collection of computation programs for the 
prediction of biological effects and physico-chemical properties of organic compounds. The 
available models developed using a probabilistic neural network (PNN) methodology include: DM 
24 hr EC50 for Daphnia magna, E2-RBA estrogen receptor binding affinity (RBA), FHM 96-h LC50 
for fathead minnow (Pimephales promelas), log P octanol/water partition coefficient, OMAR 
mouse and rat oral LD50, RMIV rat and mouse intravenous LD50 as well as SKIN a skin irritation 
potential model. 


R.6.1.8.6 Tools and databases to help in the assessment of metabolism 


A variety of databases and software tools have been developed to help in the assessment of 
metabolism. Some of these are highlighted in the following paragraphs. For more detailed 
information, literature reviews are available (Payne, 2004). Guidance on the use and interpretation 
of these tools is outside the scope of this document. 


COMPACT 


The computer-optimised molecular parametric analysis of chemical toxicity (COMPACT) system 
was developed at the University of Surrey (UK) by Lewis and co-workers (Lewis, 2001 and 2003). 
COMPACT has modules that assess the ability of xenobiotics to form enzyme substrates complexes 
and undergo metabolic activation by the CYP1A and CYP2E subfamilies of cytochrome P450s. The 
system is used mainly in-house by the group at Surrey University, and is not commercially or 
publicly available. 


META 


The META system is a commercially available tool developed by Klopman and Tu (1999) at Case 
Western Reserve University (OH, USA). It is an expert system capable of predicting the sites of 
potential enzymatic attack and the nature of the chemicals formed by such metabolic 
transformations. The program uses dictionaries of biotransformation operators which are created by 
experts in the field of xenobiotic metabolism to represent known metabolic pathways. A query 
structure is entered and the program applies biotransformation operators according to the functional 
groups detected. After each biotransformation a stability check is performed on the reaction product 
by using quantum mechanical calculations to detect unstable atom arrangements. The program then 
evaluates the stable metabolites formed and attempts to transform them further until water soluble 
metabolites that are deemed to be excretable are formed. 
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MetabolExpert 


MetabolExpert is a commercially available software product composed of a database, a knowledge 
base and several prediction tools (Darvas, 1987). The basic biotransformation database contains 179 
biotransformations, developed as if-then rules derived from the literature by experts. 


Meteor 


Meteor is a commercially available tool that uses a knowledge-base of structure-metabolism rules to 
predict the metabolic fate of a query chemical structure. The system is developed and marketed by 
Lhasa Ltd (Leeds, UK) and evolved from the Derek system for toxicity prediction (Greene et al, 
1999). Meteor’s biotransformation rules are generic reaction descriptors rather than simple entries 
in a reaction database. To limit over prediction, Meteor has an integrated reasoning engine based on 
a system of non-numerical argumentation, which uses a repository of higher level reasoning rules. 
The reasoning model allows the system to evaluate the likelihood of biotransformation taking place 
and to make comparisons between potentially competing biotransformations. The user can choose 
to analyse queries at a number of available search levels. At the high likelihood level, only the more 
likely biotransformations are requested for display. The system is also supplied with a knowledge 
base editor so that users can add their own (proprietary) rules. The metabolic tree can be searched 
and metabolites of specific molecular mass and or molecular formula highlighted. The generated 
tree is also structure-searchable. Individual biotransformations can be viewed with generalised 
graphical descriptions of their scope. It is possible to generate sequences automatically and to 
generate metabolites from an individually chosen biotransformation. It is possible to search for 
either phase I or phase II biotransformations only. Additionally, Meteor is provided with a link to 
ClogP to identify biotransformations that are not likely to occur, due to very low lipophilicity. 


CATABOL 


CATABOL applies a mechanistic approach for quantitative assessment of biodegradability of 
chemicals by simulating their biodegradation pathways and predicting physico-chemical and toxic 
endpoints of stable degradants across biodegradation pathways of the chemicals. The core of 
CATABOL is the biodegradability simulator including a library of hierarchically ordered individual 
transformations (abiotic and enzymatic reactions). The catabolic transformations are derived from 
set of most plausible metabolic pathways predicted by experts for each chemical from the training 
set. The transformation probabilities are adjusted to best reproduce documented degradation 
pathways for over 500 chemicals. The current developments of CATABOL are oriented to 
predicting the extent of biodegradation at different time frames. 


TIMES 


The Tissue MEtabolism simulator (TIMES) is a heuristic algorithm that aims to produce plausible 
biotransformation pathways from a query molecule by using rules developed from a comprehensive 
library of biotransformations and abiotic reactions (Meykenyan et al, 2004). The transformation 
probabilities can be calibrated to specific reference conditions, and the generation of metabolites by 
TIMES can be limited to the most likely ones or can be extended to include less likely ones and 
allow predicting the quantity of generated metabolites with consideration of water solubility, log 
Kow and other physico-chemical properties. 


MDL Metabolite 


MDL Metabolite (http://mdli.com) is a commercial database containing a browsing interface. The 
database is the uses information from multiple studies to assemble structural metabolic database 
entries for particular parent compounds. The focus is on xenobiotic compounds and 
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biotransformations of medicinal drugs. Experimental data is abstracted from in vitro and in vivo 
studies. In addition to structural information, the database contains enzyme information, species 
information, physiological activity, parent compound toxicity, bioavailability, analytical 
methodology, route of administration, excretion routes, quantitative and qualitative yield, CAS 
number of parent compound and references to the original literature. 


The Accelrys Biotransformation database  


This database, commercially available as a CD ROM from Accelrys Inc, comprises 
biotransformations of chemical entities, including pharmaceuticals, agrochemicals, food additives 
and environmental and industrial chemicals. The database is indexed with original citations, test 
systems and a variety of keywords for generic searching and is fully cross referenced to a series of 
books (Hawkins, 1996). 


KEGG  


The Kyoto Encyclopaedia of Genes and Genomes (KEGG) is a freely available bioinformatics 
resource being developed by Kyoto University and the University of Tokyo 
(http://www.genome.jp/kegg). The KEGG project was initiated in May 1995, with a view to 
providing a tool that helps to understand the basic principles and practical applications of the 
relationships between genomic information and higher order functional information. 


KEGG consists of: a) the PATHWAY database providing information on molecular interaction 
networks such as pathways and complexes; b) the GENES database providing information about 
genes and proteins generated by genome sequencing projects; c) the LIGAND database providing 
information about chemical compounds and metabolic pathway information; d) limited amounts of 
experimental gene expression data in the EXPRESSION and BRITE databases; and e) the SSDB 
database, containing information about amino acid sequence similarities among all protein-coding 
genes in the complete genomes. 


University of Minnesota Biocatalysis/Biodegradation Database 


The University of Minnesota Biocatalysis/Biodegradation Database (UM-BBD, 
http://umbbd.ahc.umn.edu) contains compound, enzyme, reaction and pathway information for 
microbial catabolism of primarily anthropogenic materials. It has been available on the web for over 
10 years, and has grown from 4 to almost 150 pathways. It currently contains information on over 
900 compounds, over 600 enzymes, over 1000 reactions and about 350 microorganism entries. 
Along with pathway data, Biochemical Periodic Tables (http://umbbd.ahc.umn.edu/periodic) and a 
Biodegradation Pathway Prediction System (PPS) (http://umbbd.ahc.umn.edu/predict) are also 
available. 


R.6.1.9 The QSAR Model Reporting Format (QMRF) 


R.6.1.9.1 QMRF – version 1.216 


Please try to fill in the fields of the QMRF for the model of interest. If the field is not pertinent with 
the model you are describing, or if you cannot provide the requested information, please answer “no 
information available”. The set of information that you provide will be used to facilitate 
regulatory considerations of (Q)SARs. For this purpose, the structure of the QMRF is devised to 


                                                 
16 Version of January 2007. For more information consult the following website: http://ecb.jrc.it/qsar/qsar-tools 
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reflect as much as possible the OECD principles for the validation, for regulatory purposes, of 
(Q)SAR models. You are invited to consult the OECD “Guidance Document on the Validation of 
(Quantitative) Structure-Activity Relationship Models” that can aid you in filling in a number of 
fields of the QMRF (OECD, 2007). 
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QSAR identifier 1. 
QSAR identifier (title): Provide a short and indicative title for the model including relevant keyword. Some 
possible keywords are: endpoint modelled (as specified in field 3.2, recommended), name of the model, name 
of the modeller, and name of the software coding the model. Examples: “BIOWIN 1 for Biodegradation”; 
“TOPKAT Skin Irritation Acyclics (Acids, Amines, Esters) MOD v SEV Model”. 


1.1. 


Other related models: If appropriate, identify any model that is related to the model described in the present 
QMRF. Example: TOPKAT Skin Irritation Acyclics (Acids, Amines, Esters) NEG/MLD v MOD/SEV Model” 
is related to the model mentioned in 1.1: “TOPKAT Skin Irritation Acyclics (Acids, Amines, Esters) MOD v 
SEV Model”.   


1.2. 


Software coding the model: If appropriate, specify the name and the version of the software that implements 
the model. Examples: “BIOWIN v. 4.2 (EPI Suite)”; “TOPKAT v. 6.2”. 


1.3. 


General Information 2. 


Date of QMRF: Report the date of QMRF drafting (month/year). Example: “5 November 2006”. 2.1. 
QMRF author(s) and contact details: Indicate the name and the contact details of the author(s) of the 
QMRF (first version of the QMRF). 


2.2. 


Date of QMRF update(s): Indicate the date (day/month/year) of any update of the QMRF. The QMRF can 
be updated for a number of reasons such as additions of new information (e.g. addition of new validation 
studies in section 7) and corrections of information. 


2.3. 


QMRF update(s): Indicate the name and the contact details of the author(s) of the updates QMRF (see field 
2.3) and list which sections and fields have been modified. 


2.4. 


Model developer(s) and contact details: Indicate the name of model developer(s)/author(s), and the 
corresponding contact details; possibly report the contact details of the corresponding author. 


2.5. 


Date of model development and/or publication: Report the year of release/publication of the model 
described in the current QMRF. 


2.6. 


Reference(s) to main scientific papers and/or software package: List the main bibliographic references (if 
any) to original paper(s) explaining the model development and/or software implementation. Any other 
reference such as references to original experimental data and related models can be reported in field 9.2 
“Bibliography” 


2.7. 


Availability of information about the model: Indicate whether the model is proprietary or non-proprietary 
and specify (if possible) what kind of information about the model cannot be disclosed or are not available 
(e.g., training and external validation sets, source code, and algorithm). Example: “The model is non-
proprietary but the training and test sets are not available”; “The model is proprietary and the algorithm 
and the data sets are confidential” 


2.8 


Availability of another QMRF for exactly the same model: Indicate if you are aware or suspect that 
another QMRF is available for the current model you are describing. If possible, identify this other QMRF. 


2.9 


3. Defining the endpoint – OECD Principle 1 
PRINCIPLE 1: “A DEFINED ENDPOINT". ENDPOINT refers to any physico-chemical, biological, or 
environmental effect that can be measured and therefore modelled. The intent of PRINCIPLE 1 (a (Q)SAR 
should be associated with a defined endpoint) is to ensure clarity in the endpoint being predicted by a given 
model, since a given endpoint could be determined by different experimental protocols and under different 
experimental conditions. It is therefore important to identify the experimental system that is being modelled 
by the (Q)SAR. 


Species: Indicate the species for the endpoint being modelled. 3.1 


Endpoint: Choose the endpoint (physicochemical, biological, or environmental effect) from the pre-defined 
classification. If the pre-defined classification does not include the endpoint of interest, select “Other” and 
report the endpoint in the subsequent field 3.3. 


3.2. 


3.3. Comment on the endpoint: Include in this field any other information to define the endpoint being modelled. 
Specify the endpoint further if relevant, e.g. according to test organism such as species, strain, sex, age or life 
stage; according to test duration and protocol; according to the detailed nature of endpoint etc. You can also 
define here the endpoint of interest in case this is not listed in the pre-defined classification (see field 3.2) or 
you can add information about a second endpoint modelled by the same model. Example: Nitrate radical 
degradation rate constant: kNO3. 
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Endpoint units: Specify the units of the endpoint measured. 3.4. 


Dependent variable: Specify the relationship between the dependent variable being modelled and the 
endpoint measured since the two quantities may be different. Example: For modelling purposes all rate 
constants (i.e. Nitrate radical degradation rate constant KNO3) were transformed to logarithmic units and 
multiplied by -1 to obtain positive values. The dependent variable is: -log (kNO3). 


3.5. 


Experimental protocol: Make any useful reference to a specific experimental protocol (or protocols) 
followed in the collection of the experimental datasets. 


3.6. 


Endpoint data quality: Provide available information about the test data selection and evaluation and 
include a description of the data quality used to develop the model. This includes provision of information 
about the variability of the test data, i.e. repeatability (variability over time) and reproducibility (variability 
between laboratories) and sources of error (confounding factors which may influence testing results). 


3.7. 


4. Defining the algorithm – OECD Principle 2 
PRINCIPLE 2: “AN UNAMBIGUOUS ALGORITHM”. The (Q)SAR estimate of an endpoint is the result of 
applying an ALGORITHM to a set of structural parameters which describe the chemical structure. The intent 
of PRINCIPLE 2 (a (Q)SAR should be associated with an unambiguous algorithm) is to ensure transparency 
in the model algorithm that generates predictions of an endpoint from information on chemical structure 
and/or physico-chemical properties. In this context, algorithm refers to any mathematical equation, decision 
rule or output from a formalised modelling approach. 


Type of model: Specify the type of model (e.g., SAR, QSAR, Expert System, Neural Network, etc.). 4.1. 


Explicit algorithm: Report the algorithm (only the algorithm) for generating predictions from the 
descriptors; more text information about the algorithm can be reported in the following fields of this section 
or as supporting information (see field 9.3). If the algorithm is too long and complicated and thus cannot be 
reported here, include in this field a reference to a paper or a document where the algorithm is described in 
detail. This material can be attached as supporting information. 


4.2. 


Descriptors in the model: Identify the number and the name or identifier of the descriptors included in the 
model.  In this context, descriptors refers to e.g. physicochemical parameters, structural fragments etc 


4.3. 


Descriptor selection: Indicate the number and the type (name) of descriptors /decision rules initially 
screened, and explain the method used to select the descriptors and develop the model from them. 


4.4. 


Algorithm and descriptor generation: Explain the approach used to derive the algorithm and the method 
(approach) used to generate each descriptor. 


4.5. 


Software name and version for descriptor generation: Specify the name and the version of the software 
used to generate the descriptors. If relevant, report the specific settings chosen in the software to generate a 
descriptor. 


4.6. 


Descriptors/Chemicals ratio: Report the following ratio: number of descriptors to number of chemicals 
(chemicals from the training set), if applicable. If not, explain why. 


4.7. 


5. Defining the applicability domain – OECD Principle 3 
PRINCIPLE 3: “A DEFINED DOMAIN OF APPLICABILITY”. APPLICABILITY DOMAIN refers to the 
response and chemical structure space in which the model makes predictions with a given reliability. Ideally 
the applicability domain should express the structural, physicochemical and response space of the model. The 
CHEMICAL STRUCTURE (x variable) space can be expressed by information on physicochemical properties 
and/or structural fragments. The RESPONSE (y variable) can be any physicochemical, biological or 
environmental effect that is being predicted. According to PRINCIPLE 3 a (Q)SAR should be associated with 
a defined domain of applicability. Section 5 can be repeated (e.g., 5.a, 5.b, 5.c, etc) as many time as 
necessary if more than one method has been used to assess the applicability domain. 


5.1. Description of the applicability domain of the model: Describe the response and chemical structure and/or 
descriptor space in which the model makes predictions with a given reliability. Discuss if relevant whether: 
a) fixed or probabilistic boundaries define the applicability domain; b) structural features, a descriptor or a 
response space defines the applicability domain; c) in the case of SAR, there exists a description of the limits 
on its applicability (inclusion and/or exclusion rules regarding the chemical classes to which the substructure 
is applicable); d) in the case of SAR, there exist rules describing the modularity effects of the substructure’s 
molecular environment; e) in the case of QSAR, there exist inclusion and/or exclusion rules that define the 
descriptor variable ranges for which the QSAR is applicable; f) in the case of QSAR, there exist inclusion 
and/or exclusion rules that define the response variable ranges for which the QSAR is applicable; g) there 
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exists a (graphical) expression of how the descriptor values of the chemicals in the training set are 
distributed in relation to the endpoint values predicted by the model. 


Method used to assess the applicability domain: Describe the method used to assess the applicability 
domain of the model. 


5.2. 


Software name and version for applicability domain assessment: Specify the name and the version of the 
software used to apply the applicability domain method, where applicable. If relevant, report the specific 
settings chosen in the software to apply the method. 


5.3. 


Limits of applicability: Describe for example the inclusion and/or exclusion rules (fixed or probabilistic 
boundaries, structural features, response space) that define the applicability domain. 


5.4. 


6. Defining goodness-of-fit and robustness – OECD Principle 4 
PRINCIPLE 4: “APPROPRIATE MEASURES OF GOODNESS-OF-FIT, ROBUSTENESS AND 
PREDICTIVITY”. PRINCIPLE 4 expresses the need to perform validation to establish the performance of the 
model. GOODNESS-OF-FIT and ROBUSTNESS refer to the internal model performance. 


Availability of the training set: Indicate whether the training set is somehow available (e.g., published in a 
paper, embedded in the software implementing the model, stored in a database) and appended to the current 
QMRF as supporting information (field 9.3). If it is not available, explain why. Example: “It is available and 
attached” “It is available but not attached”; “It is not available because the data set is proprietary”; “The 
data set could not be retrieved”.  


6.1. 


Available information for the training set: Indicate whether the following information for the training set is 
reported as supporting information (see field 9.3): a) Chemical names (common names and/or IUPAC 
names); b) CAS numbers; c) SMILES; d) InChI codes; e) MOL files; f) Structural formula; g) Any other 
structural information. 


6.2. 


Data for each descriptor variable for the training set: Indicate whether the descriptor values of the 
training set are available and are attached as supporting information (see field 9.3). 


6.3. 


Data for the dependent variable (response) for the training set: Indicate whether dependent variable 
values of the training set are available and attached as supporting information (see field 9.3). 


6.4. 


Other information about the training set: Indicate any other relevant information about the training set 
(e.g. number and type of compounds in the training set (e.g. for models predicting positive and negative 
results the number of positives and the number of negatives in the training set)). 


6.5. 


Pre-processing of data before modelling: Indicate whether raw data have been processed before modelling 
(e.g. averaging of replicate values); if yes, report whether both raw data and processed data are given. 


6.6. 


Statistics for goodness-of-fit: Report here goodness-of-fit statistics (r2, r2 adjusted, standard error, 
sensitivity, specificity, false negatives, false positives, predictive values etc). 


6.7. 


Robustness – Statistics obtained by leave-one-out cross-validation: Report here the corresponding 
statistics. 


6.8. 


Robustness – Statistics obtained by leave-many-out cross-validation: Report here the corresponding 
statistics, the strategy for splitting the dataset (e.g. random), the percentage of left out compounds and the 
number of cross-validations. 


6.9. 


Robustness – Statistics obtained by Y-scrambling: Report here the corresponding statistics and the 
number of iterations. 


6.10. 


Robustness – Statistics obtained by bootstrap: Report here the corresponding statistics and the number of 
iterations. 


6.11. 


Robustness – Statistics obtained by other methods: Report here the corresponding statistics. 6.12. 


7. Defining predictivity – OECD Principle 4 
PRINCIPLE 4: “APPROPRIATE MEASURES OF GOODNESS-OF-FIT, ROBUSTENESS AND 
PREDICTIVITY”. PRINCIPLE 4 expresses the need to perform validation to establish the performance of the 
model. PREDICTIVITY refers to the external model validation. Section 7 can be repeated (e.g., 7.a, 7.b, 7.c, 
etc) as many time as necessary if more validation studies needs to be reported in the QMRF. 


7.1. Available information for the external validation set: Indicate whether an external validation set is 
available and appended to the current QMRF as supporting information (field 9.3). If it is not available, 
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explain why. 


Data for each descriptor variable for the external validation set: Indicate whether the following 
information for the external validation set is reported as supporting information (see field 9.3): a) Chemical 
names (common names and/or IUPAC names); b) CAS numbers; c) SMILES; d) InChI codes; e) MOL files; f) 
Structural formula; g) Any other structural information. 


7.2. 


Data for the dependent variable for the external validation set: Indicate whether descriptor values of the 
external validation set are somehow available and attached as supporting information (see field 9.3). 


7.3. 


Other information about the external validation set: Data for the dependent variable for the external 
validation set: Indicate whether dependent variable values of the external validation set are somehow 
available and attached as supporting information (see field 9.3). 


7.4. 


Other information about the external validation set: Indicate any other relevant information about the 
validation set. Example: “External validation set with 56 compounds appended”. 


7.5. 


Experimental design of test set: Indicate any experimental design for getting the test set (e.g. by randomly 
setting aside chemicals before modelling, by literature search after modelling, by prospective experimental 
testing after modelling, etc.). 


7.6. 


Predictivity – Statistics obtained by external validation: Report here the corresponding statistics. In the 
case of classification models, include false positive and negative rates. 


7.7. 


7.8. Predictivity – Assessment of the external validation set: Discuss whether the external validation set is 
sufficiently large and representative of the applicability domain. 
Describe for example the descriptor and response range or space for the validation test set as compared with 
that for the training set. Here the descriptor values of the chemicals predicted by the model (training set) 
should be compared with the descriptor value range of the test set. In addition the distribution of the response 
values of the chemicals in the training set should be compared to the distribution of the response values of the 
test set. 


Comments on the external validation of the model: Add any other useful comments about the external 
validation procedure. 


7.9. 


8. Providing a mechanistic interpretation – OECD Principle 5 
PRINCIPLE 5: “A MECHANISTIC INTERPRETATION, IF POSSIBLE”. According to PRINCIPLE 5, a 
(Q)SAR should be associated with a mechanistic interpretation, if possible. 
Mechanistic basis of the model: Provide information on the mechanistic basis of the model (if possible). In 
the case of SAR, you may want to describe (if possible) the molecular features that underlie the properties of 
the molecules containing the substructure (e.g. a description of how sub-structural features could act as 
nucleophiles or electrophiles, or form part or all of a receptor-binding region). In the case of QSAR, you may 
give (if possible) a physicochemical interpretation of the descriptors used (consistent with a known 
mechanism of biological action). If it is not possible to provide a mechanistic interpretation, try to explain 
why. 


8.1. 


A priori or a posteriori mechanistic interpretation: Indicate whether the mechanistic basis of the model 
was determined a priori (i.e. before modelling, by ensuring that the initial set of training structures and/or 
descriptors were selected to fit pre-defined mechanism of action) or a posteriori (i.e. after modelling, by 
interpretation of the final set of training structures and or descriptors). 


8.2. 


Other information about the mechanistic interpretation: Report any other useful information about the 
(purported) mechanistic interpretation described in the previous fields (8.1 and 8.2) such as any reference 
supporting the mechanistic basis. 


8.3. 


Miscellaneous information 9. 


Comments: Add here other relevant and useful comments (e.g. other related models, known applications of 
the model) that may facilitate regulatory considerations on the model described. Include if relevant 
experience obtained by use of model prediction for various types of regulatory decisions (incl. references as 
appropriate). 


9.1 


9.2 Bibliography: Report useful references other than those directly associated with the model development 
(references describing the model development are reported in field 2.7). 
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9.3 Supporting information: Indicate whether supporting information is attached (e.g. external documents) to 
this QMRF and specify its content and possibly its utility.17


10.  Summary for the JRC QSAR Model Database 
The summary section is specific for the JRC Database. If the model is submitted to JRC for inclusion in the 
database of QSAR models, then this summary is compiled by JRC after QMRF submission. The QMRF author 
does not have to fill in any of the fields of the summary section. 


10.1 QMRF number: A unique number (numeric identifier) is assigned to any QMRF that is published in the JRC 
QSAR Model Database. The number encodes the following information: model described in the QMRF (as 
derived from field 4.2), software implementing the model (as derived from field 1.3), version of the QMRF for 
the same model and the same software (as derived from the information included in field 2.4) and author of 
the QMRF (as derived from field 2.2). The number is unique for any QMRF uploaded and stored in the JRC 
Database. 


10.2 Publication date: The date (day/month/year) of publication in the JRC QSAR Model Database is reported 
here. 


10.3 Keywords: Any relevant keywords associated with the present QMRF are reported here. 


10.4 Comments: Any comments that are relevant for the publication of the QMRF in the JRC Database (e.g., 
comments about updates and about supporting information) are reported here. 


R.6.1.9.2 Endpoint Classification 


The predefined endpoint classification included in the QMRF is: 


1. Physico-chemical effects 


1.1. Melting point 


1.2. Boiling Point 


1.3. Water solubility 


1.4. Vapour pressure 


1.5. Surface tension 


1.6. Octanol-water partition coefficient (Kow) 


1.7. Octanol-water distribution coefficient (D) 


1.8. Octanol-air partition coefficient (Koa) 


1.9. Air- water partition coefficient (Henry’s law constant, H) 


1.10. Dissociation constant 


2. Environmental fate parameters 


2.1. Persistence: Abiotic degradation in water  
a. Hydrolysis,  
b. Oxidation,  
c. Others 


2.2. Persistence: Abiotic degradation in air (Phototransformation) 
a. Direct photolysis 
b. Indirect photolysis (OH-radical reaction, ozone-radical reaction, other) 


2.3. Persistence: Biodegradation 
a. Ready/not ready biodegradability 


                                                 
17 Supporting information may include the training and test sets submitted in defined file formats. 
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b. Biodegradation time frame (primary, ultimate degradation) 


2.4. Bioconcentration 
a. BCF fish 
b. BCF other organisms 


2.5. Bioaccumulation 
a. BAF fish 
b. BAF other organisms 


2.6 Organic carbon-sorption partition coefficient (organic carbon; Koc) 


2.7. Adsorption/Desorption in soil 


2.8. Adsorption/Desorption in sediment 


2.9. Vegetation-water partition coefficient 


2.10. Vegetation-air partition coefficient 


2.11. Vegetation-soil partition coefficient 


Ecotoxic effects 3. 


3.1. Acute toxicity to Daphnia (immobilisation) 


3.2. Acute toxicity to algae (inhibition of the exponential growth rate) 


3.3. Acute toxicity to fish (lethality) 


3.4. Long-term toxicity to Daphnia (lethality, inhibition of reproduction) 


3.5. Long-term toxicity to fish (egg/sac fry, growth inhibition of juveniles, early life stage, full life cycle) 


3.6. Microbial inhibition (activated sludge respiration inhibition, inhibition of nitrification, other) 


3.7. Toxicity to soil microorganisms (inhibition of C-mineralisation, inhibition of N-mineralisation, other) 


3.8. Toxicity to earthworms (survival, growth, reproduction) 


3.9. Toxicity to plants (leaves, seed germination, root elongation) 


3.10. Toxicity to soil invertebrates (survival, growth, reproduction) 


3.11. Toxicity to sediment organisms (survival, growth, reproduction) 


3.12. Toxicity to birds 
a. Short term toxicity (feeding, gavage, other) 
b. Long-term toxicity (survival, growth, reproduction) 
Human health effects 4. 


4.1. Acute inhalation toxicity 


4.2. Acute oral toxicity  


4.3. Acute dermal toxicity 


4.4. Skin irritation/corrosion 


4.5. Acute photoirritation 


4.6. Skin sensitisation 


4.7. Respiratory sensitisation 


4.8. Photosensitisation 


4.9. Eye irritation/corrosion 


4.10. Mutagenicity 


4.11. Photomutagenicity 


4.12. Carcinogenicity 
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4.13. Photocarcinogenicity 


4.14. Repeated dose toxicity 


4.15. In vitro reproductive toxicity (e.g. embryotoxic effects in cell culture such as embryo stem cells) 


4.16. In vivo pre-natal-developmental toxicity


4.17. In vivo pre-, peri-, post natal development and/or fertility (1 or 2 gen. study or enhanced 1 gen. study) 


4.18. Endocrine activity 
a. Receptor-binding (specify receptor) 
b. Receptor binding and gene expression (specify receptor) 
c. Other (e.g. inhibition of specific enzymes involved in hormone synthesis or regulation, specify enzyme(s) 
and hormone) 


5. Toxicokinetics 


5.1. Skin penetration 


5.2. Ocular membrane penetration 


5.3. Gastrointestinal absorption 


5.4. Blood-brain barrier penetration 


5.5. Placental barrier penetration 


5.6. Blood-testis barrier penetration 


5.7. Blood-lung barrier penetration 


5.8. Metabolism (including metabolic clearance) 


5.9. Protein-binding 


5.10 DNA-binding 


6. Other 


R.6.1.10 The QSAR Prediction Reporting Format (QPRF) 


R.6.1.10.1 QPRF – version 1.118 


 


Please fill in the fields of the QPRF with information about the prediction and the substance for 
which the prediction is made. The information that you provide will be used to facilitate 
considerations on the adequacy of the prediction (model result) in relation to a defined regulatory 
purpose. 


The adequacy of a prediction depends on the following conditions: a) the (Q)SAR model is 
scientifically valid: the scientific validity is established according to the OECD principles for 
(Q)SAR validation; b) the (Q)SAR model is applicable to the query chemical: a (Q)SAR is 
applicable if the query chemical falls within the defined applicability domain of the model; c) the 
(Q)SAR result is reliable: a valid (Q)SAR that is applied to a chemical falling within its 
applicability domain provides a reliable result; d) the (Q)SAR model is relevant for the 


                                                 
18 Version of May 2008. For more information consult the following website: http://ecb.jrc.it/qsar/qsar-tools 
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regulatory purpose: the predicted endpoint can be used directly or following an extrapolation, 
possibly in combination with other information, for a particular regulatory purpose. 


A (Q)SAR prediction (model result) may be considered adequate if it is reliable and relevant, and 
depending on the totality of information available in a weight-of-evidence assessment (see Section 
4 of the QPRF). 


1. Substance 
This section is aimed at defining the substance for which the (Q)SAR prediction is made. 


CAS number: Report the CAS number. 1.1. 


EC number: Report the EC number. 1.2 


Chemical name: Report the chemical name (IUPAC and CAS names) 1.3. 


Structural formula: Report the structural formula. 1.4. 


1.5. Structure codes: Report available structural information for the substance, including the structure code 
used to run the model. If you used a SMILES or InChI code, report the code in the corresponding field 
below. If you have used any another format (e.g. mol file), please include the corresponding structural 
representation as supporting information.  


a. SMILES: Report the SMILES of the substance (indicate if this is the one used for the model 
prediction). 


b. InChI: Report the InChI code of the substance (indicate if this is the one used for the 
model prediction). 


c. Other structural representation: Indicate if another structural representation was used to 
generate the prediction. Indicate whether this information is included as supporting 
information. Example: “mol file used and included in the supporting information”. 


d. Stereochemical features: Indicate whether the substance is a stereo-isomer and 
consequently may have properties that depend on the orientation of its atoms in space. 
Identify the stereochemical features that may affect the reliability of predictions for the 
substance, e.g. cis-trans isomerism, chiral centres. Are these features encoded in the 
structural representations mentioned above? 


 


2. General information 
General information about the compilation of the current QPRF is provided in this section. 


Date of QPRF: Report the date of compilation of the QPRF. Example: January 2007. 2.1. 


QPRF author and contact details: Report the contact details of the author of the QPRF. 2.2. 


3. Prediction 
The information provided in this section will help to facilitate considerations on the scientific validity of the 
model (as defined in the OECD Principles for the validation of (Q)SAR models) and the reliability of the 
prediction. Detailed information on the model are stored in the corresponding QMRF which is devised to 
reflect as much as possible the OECD principles. Remember that the QMRF and the QPRF are 
complementary, and a QPRF should always be associated with a defined QMRF. 


3.1. Endpoint (OECD Principle 1)  
a. Endpoint: Define the endpoint for which the model provides predictions (this information 
should correspond to the information provided in the QMRF under fields 3.2 and 3.3). 
Example: “Nitrate radical degradation rate constant KNO3”. 
b. Dependent variable: Report the dependent variable for which the model provides 
predictions including any transformations introduced for modelling purposes (note that this 
information should correspond to the information provided in the QMRF under field 3.5). 
Example: “-log (KNO3)”. 


 


3.2. Algorithm (OECD Principle 2) 
a.  Model or submodel name: Identify the model used to make the prediction and possibly 
report its name as stored in the corresponding QMRF; in the QMRF the model name is 
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reported in the field QSAR identifier. Examples: “BIOWIN for Biodegradation”; TOPKAT Skin 
Irritation Model”. If applicable identify the specific submodel or algorithm applicable to the 
specific chemical Examples: “BIOWIN 1”; TOPKAT Skin Irritation Acyclics (Acids, Amines, 
Esters) MOD v SEV Model”; “ECOSAR esters model”. 
b.   Model version: Identify, where relevant, the version number and/or date of the model and 
submodel. 
c. Reference to QMRF: Provide relevant information about the QMRF that stores 
information about the model used to make the prediction. Possible useful pieces of information 
are: availability, source, reference number (if any) of the QMRF. Examples: “The 
corresponding QMRF named ‘BIOWIN 1 for Biodegradation’ has been downloaded from the 
JRC QSAR Model Database”; “The corresponding QMRF named ‘TOPKAT Skin Irritation 
Acyclics (Acids, Amines, Esters) MOD v SEV Model’ has been newly compiled”. 
d. Predicted value (model result): Report the predicted value (including units) obtained from 
the application of the model to the query chemical. For an expert system such as Derek for 
Windows, report the alert triggered together with the reasoning. Example: “ aromatic amine - 
mutagenicity, plausible”. 
e. Predicted value (comments): If the result is qualitative (e.g. yes/no) or semi-quantitative 
(e.g. low/medium/high), explain the cut-off values that were used as the basis for classification. 
In reporting the predicted value, pay attention to the transformations (e.g. if the prediction is 
made in log units, apply anti-logarithm function). 
f. Input for prediction: Specify what kind of input was used to generate the prediction 
(SMILES, mol file, graphical interface etc). Please provide the structure code used to generate 
the prediction (unless already provided in section 1.5). 
g. Descriptor values: Where appropriate, report the values (experimental or calculated data) 
for numerical descriptors and indicate which values were used for making the prediction. 


 


3.3. Applicability domain (OECD principle 3) 
a. Domains: Discuss whether the query chemical falls in the applicability domain of 


the model as defined in the corresponding QMRF (section 5 of QMRF, Defining the 
applicability domain – OECD Principle 3). If additional software/methods were used 
to assess the applicability domain then they should also be documented in this 
section. Include a discussion about:  


i. descriptor domain   
ii. structural fragment domain (e.g., discuss whether the chemical contains fragments 


that are not represented in the model training set) 
iii. mechanism domain (discuss whether the chemical is known or considered to act 


according to the mechanism of action associated with the used model) 
iv. metabolic domain, if relevant 


b. Structural analogues: List the structural analogues that are present in the training 
or test sets, or accessible from other sources (in this case you should explain how the 
structural analogue was retrieved19) and why they are considered analogues). For 
each analogue, report the CAS number, the structural formula, the SMILES code, 
and the source (e.g., training set, test set or other source). For an expert system (like 
Derek for Windows or TOPKAT), the example compounds or structurally related 
analogues with their experimental data should be provided.  


c. Considerations on structural analogues: Discuss how predicted and experimental 
data for analogues support the prediction of the chemical under consideration. 


 


3.4. The uncertainty of the prediction (OECD principle 4)  
If possible, comment on the uncertainty of the prediction for this chemical, taking into account relevant 
information (e.g. variability of the experimental results). 


                                                 
19 Various software tools (e.g. the OECD (Q)SAR Toolbox) could be used to support the search for analogues. 
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3.5. The chemical and biological mechanisms according to the model underpinning the predicted result 
(OECD principle 5).   
Discuss the mechanistic interpretation of the model prediction for this specific chemical. For an expert 
system based on structural alerts (e.g. Derek for Windows, OncologicTM) the rationale for the structural alert 
fired should be provided. 


4. Adequacy (optional)20 
The information provided in this section might be useful, depending on the reporting needs and formats of the 
regulatory framework of interest. This information aims to facilitate considerations about the adequacy of the 
(Q)SAR prediction (result). A (Q)SAR prediction may or may not be considered adequate (“fit-for-purpose”), 
depending on whether the prediction is sufficiently reliable and relevant in relation to the particular 
regulatory purpose. The adequacy of the prediction also depends on the availability of other information, and 
is determined in a weight-of-evidence assessment. 


4.1. Regulatory purpose: Explain the regulatory purpose for which the prediction described in Section 3 is being 
used. 


4.2. Approach for regulatory interpretation of the model result: Describe how the predicted result is going to 
be interpreted in light of the specific regulatory purpose (e.g. by applying an algorithm or regulatory 
criteria). This may involve the need to convert the units of the dependent variable (e.g. from log molar units 
to mg/l). It may also involve the application of another algorithm, an assessment factor, or regulatory 
criteria, and the use or consideration of additional information in a weight-of-evidence assessment.  


 


4.3. Outcome: Report the interpretation of the model result in relation to the defined regulatory purpose. 


4.4. Conclusion: Provide an assessment of whether the final result is considered adequate for a regulatory 
conclusion, or whether additional information is required (and, if so, what this additional information should 
be). 


R.6.1.11 References for the guidance on (Q)SARs 
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R.6.2 Guidance on the Grouping of Chemicals 


Under REACH, Annex XI opens the possibility for substances to be assessed by the use of grouping 
approaches. Annex XI requires the Agency, after consulting with relevant stakeholders and other 
interested parties, to issue guidance on technically and scientifically justified methodology for the 
grouping of substances sufficiently in advance of the first registration deadline for phase-in 
substances. This chapter provides the first draft of the guidance prepared in order to fulfil this 
requirement of Annex XI. 


The guidance first explains what a category is and relevant concepts that will enable the document 
to be better read (Section R.6.2.1). The mechanistic basis for categories is explained and the 
advantages derived from using a category described. Section R.6.2.1 also describes the close 
relationship that exists between (Q)SAR and categories, both in terms of the concepts and in the use 
of (Q)SAR for data evaluation and gap-filling. Section R.6.2.2.  describes the main approaches that 
are used for data gap filling: read-across, trend analysis and QSARs. While Sections R.6.2.1 and 
section R.6.2.2.  provide explanations on the scientific and methodological background of the 
analogue and category approaches, respectively, Section R.6.2.3 and section R 6.2.6 focus more on 
practical aspects for forming and documenting analogue and chemical category approaches. 
Separate Section R.6.2.3 and section R.6.2.4 were elaborated to provide guidance on stepwise 
procedures for analogue read-across and chemical categories, so that the guidance document can be 
used in a modular fashion, making it possible to use parts of the guidance only. Therefore a number 
of repetitions of texts were also necessary. Section R.2.5 elaborates on some specific issues that 
need to be addressed with specific types of categories. Finally, in Section R.6.2.6, a Category 
Reporting Format is proposed as a tool for documenting chemical categories. 


R.6.2.1 Explanation of the chemical category approach 


Under REACH, testing requirements for individual substances are based on the specific information 
requirements shown in Annexes VI-X. As an alternative approach, Annex XI opens the possibility 
of evaluating chemicals not on a one-by-one basis, but by grouping chemicals in categories. 


In this guidance, the terms category approach and analogue approach are used to describe 
techniques for grouping chemicals, whilst the term read-across is reserved for a technique of filling 
data gaps in either approach. A chemical category is a group of chemicals whose physico-chemical 
and human health and/or environmental toxicological properties and/or environmental fate 
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properties are likely to be similar or follow a regular pattern as a result of structural similarity (or 
other similarity characteristic). In principle, more members are generally present in a chemical 
category, enabling the detection of trends across endpoints. As the number of possible chemicals 
being grouped into a category increases, the potential for developing hypotheses for specific 
endpoints and making generalisations about the trends within the category will also increase, and 
hence increase the robustness of the evaluation. The term analogue approach is used when the 
grouping is based on a very limited number of chemicals, where trends in properties are not 
apparent. 


Categories of chemicals are selected based on the hypothesis that the properties of a series of 
chemicals with common structural features will show coherent trends in their physico-chemical 
properties, and more importantly, in their toxicological (human health/ecotoxicity) effects or 
environmental fate properties. Common behaviour or consistent trends are generally associated with 
a common underlying mechanism of action, or where a mechanism of action exhibits intensity 
changes in a consistent manner across the different members of a category. 


The use of a category approach will mean that it is possible to identify properties which are 
common to at least some members of the category. The approach also provides a basis on which to 
identify possible trends in properties across the category. As a result, it is possible to extend the use 
of measured data to similar untested chemicals, and reliable estimates that are adequate for 
classification and labelling and/or risk assessment can be made without further testing. In addition, 
knowledge of the expected effects of the category together with information on use and exposure 
will help in deciding not only whether additional testing is needed, but also the nature and scope of 
any testing that needs to be carried out. 


The assessment of chemicals by using a category approach differs from the approach of assessing 
them on an individual basis, since the effects of the individual chemicals within a category are 
assessed on the basis of the evaluation of the category as a whole, rather than based on measured 
data for any one particular substance alone. For a category member that lacks data for an endpoint, 
the data gap can be filled in a number of ways, including by read-across from one or more other 
category members. In some circumstances, it may only be necessary to use data from one category 
member using read-across principles to adequately characterise the member lacking data. The 
category approach is important since it provides an alternative to testing individual substances and 
as a result should lead to a decrease in the use of animal testing. 


R.6.2.1.1 Benefits of the chemical category approach 


Assessment of a large number of chemicals as a category can be more efficient and accurate than 
assessment of single compounds for a number of reasons: 


- data from one or more chemicals can be interpolated or extrapolated to other chemicals, 
reducing the need to test for every endpoint for every chemical; 


- since existing data can be applied to additional chemicals without the need for additional 
testing, the use of animal testing is reduced; 


- the category evaluation is based on a greater body of data than on data on a single 
compound; 


- the identification of compounds as members of a category provides an insight into the 
potential effects of the compounds that might otherwise be overlooked; 
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- the use of a category approach may also provide significant advantages in the evaluation of 
compounds that are often considered as difficult, in the sense that they can present technical 
difficulties when carrying out standard test protocols (examples are given in Hart, 2007; 
Comber and Simpson, 2007); 


- the approach provides a valuable tool in cases where animal models do not always reliably 
predict effects on humans (examples are given in Hart, 2007), 


- in most cases, category testing can be completed earlier than individual tests for each 
chemical that requires notification, submission or inclusion, 


- in order to gain future efficiencies, category proposals may be expanded via the inclusions 
of chemicals that may be addressed under various global programs, 


- in the category approach, not every chemical needs to be tested for every endpoint. Rather, 
the overall data for that category must prove adequate to support a hazard assessment. The 
overall data set must allow the estimation of the hazard for the missing data points, 


- a category approach allows for better consideration of the biological plausibility of grouping 
the chemicals within a category. 


Use of a category approach can also provide significant efficiencies and benefits when identifying 
data gaps and filling data needs that are ultimately deemed necessary. A category test plan is 
designed to provide information to characterise the group as a whole rather than to fill every data 
point for every chemical in the category. This reflects an approach that is more efficient from a 
testing perspective than test plans for obtaining data on individual chemicals of commercial interest. 
Knowledge of the expected biological effects of the category will be helpful in deciding not only 
whether testing is needed, but also the nature and scope of the test to be carried out. Where 
confirmation is sought that an individual category member does not have a particular property (e.g. 
acute oral toxicity), a simple limit test might be adequate to provide the necessary confirmation. 
Where an individual category member is expected to have an effect (e.g. skin irritation or 
corrosion), a simple in vitro test might provide adequate confirmation of the predicted effect. 


Another benefit of using a category approach is that this approach allows for an evaluation of the 
biological basis for the effects seen in a group of chemicals within a category. When it is known 
that members of a chemical category share a presumed common mechanism of action, the 
confidence in the category is significantly greater than that associated with the use of a read-across 
approach to fill data gaps. This confidence increases with increasing numbers of chemicals included 
in the category. For a large category21, both the presence and absence of certain hazards, as well as 
the trend of an effect across a category, can be identified. This provides a basis on which the 
properties of individual members of the category can be identified with the necessary confidence. 
For more limited comparisons, particularly with chemicals containing multiple functional groups, it 
is harder to obtain the same level of confidence. A category approach can provide significant 
advantages compared to the read-across techniques for filling data gaps, in that it is possible to 
analyse trends in properties. Read-across techniques between chemical analogues have been 
extensively used (e.g. within the OECD HPV Chemicals Programme, the EU Existing Chemicals 
Programme or for Classification and Labelling in the EU), often on an ad hoc basis and it is 
foreseen that they will continue to be used extensively. Nevertheless, an important consideration in 
                                                 
21 Based on the current experience at OECD, any category with more than 10 members is a large category. 
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preparing this Guidance is to encourage the replacement of these ad hoc approaches by a more 
wide-ranging approach that can provide a greater degree of confidence in the result. 


Guidance on the analogue approach is provided in Section R.6.2.3, and guidance on category 
formation is provided in Section R.6.2.4 


R.6.2.1.2 Explanation of relevant concepts  


The term grouping or chemical grouping describes the general approach to assessing more than one 
chemical at the same time. It can include formation of a chemical category or identification of a 
chemical analogue for which read-across may be applied. In this document, the more specific terms 
chemical category and analogue approach are used. 


A chemical category is a group of chemicals whose physico-chemical and human health and/or 
environmental toxicological properties and/or environmental fate properties are likely to be similar 
or follow a regular pattern as a result of structural similarity. The similarities may be based on the 
following: 


- common functional group(s) (e.g. aldehyde, epoxide, ester, specific metal ion); 


- common constituents or chemical classes, similar carbon range numbers. This is frequently 
the case with complex substances often known as substances of Unknown or Variable 
composition, Complex reaction products or Biological material (UVCB substances); 


- an incremental and constant change across the category (e.g. a chain-length category), often 
observed in physico-chemical properties, e.g. boiling point range; 


- the likelihood of common precursors and/or breakdown products, via physical or biological 
processes, which result in structurally similar chemicals (e.g. the metabolic pathway 
approach of examining related chemicals such as acid/ester/salt). 


Categories can be developed systematically on the basis of structure (or other similar characteristic) 
alone. It is recognised that in many cases the formation of a chemical category is also dependant on 
which chemicals are manufactured by the consortium of companies sponsoring the category and/or 
the regulatory context under which the evaluation is being made. While these considerations can 
legitimately influence the formation of a category, they are independent of the scientific analysis of 
a category. 


Within a chemical category, data gaps may be filled by read-across, trend analysis and QSARs. 
Read-across is a technique used to used to predict endpoint information for one chemical by using 
data from the same endpoint from another chemical which is considered to be similar in some way 
(on the basis of structural similarity and similar properties and/or activities). For a given category 
endpoint, the category members are often related by a trend (e.g. increasing, decreasing or constant) 
in an effect, and a trend analysis can be carried out using a model based on the data for the 
members of the category. Data gaps can also be filled by an external QSAR model, where the 
category under examination is a subcategory of the wider QSAR. Further details are given in 
Section R.6.2.2 


While read-across is a technique for data gap filling within the context of a category approach, it is 
also a useful tool for data gap filling in cases where comparisons are based on a very limited 
number of chemicals. The simplest example of the category approach is a comparison between two 
chemicals. This form of evaluation is often called a read-across approach, and this is the term used 
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in Annex XI of REACH. This approach has been used extensively in the evaluation of chemicals 
under a number of different evaluation programmes, and, although the approach has been used on a 
largely ad hoc basis, there are a number of examples on which guidance can be based. Whilst 
sharing many characteristics in common with a category approach, the evaluation of a very limited 
number of chemicals does present a number of differences compared to the evaluation of larger, 
systematically derived categories, for which there is more limited experience. In order to avoid 
confusion, evaluations of a very limited number of chemicals using largely read-across to fill data 
gaps is described in this guidance as the analogue approach. The term read-across is therefore 
limited to the technique for filling data gaps described in Section R.6.2.2 


In the analogue approach endpoint information for one chemical is used to predict the same 
endpoint for another chemical, which is considered to be similar in some way (usually on the basis 
of structural similarity and similar properties and/or activities). General guidance on how to use the 
analogue approach is provided in Section R.6.2.3 


A chemical category can be described by a matrix consisting of the category members and by a 
corresponding set of properties and/or effects data (the category endpoints), (see Figure R.6-3). 
General guidance on how to build categories is provided in Section R.6.2.4, whereas specific 
guidance for different types of categories is given in Section R.6.2.5 


Figure R.6-3: Graphical representation of a chemical category and some approaches for 
filling data gaps 


 Chemical 1 Chemical 2 Chemical 3 Chemical 4 


Structure xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx 


● ○ ● ○ Property 1 


 


As illustrated in Figure R.6-3 , data gap filling can be done using read-across from one tested 
chemical to an untested chemical. In general, interpolation is preferred to extrapolation between 
category members; this is discussed in more detail in Section R.6.2.2.2. Other approaches which 
include trend analysis, (Q)SARs/Expert systems are also covered in Section R.6.2.2 More specific 
guidance on the application of these data-filling techniques in the analogue approach is given in 
Section R.6.2.3, and in a broader category approach in Section R.6.2.4. Examples of the data 
matrices used to report the use of this approach is shown in Section R.6.2.6 
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Category membership 


In an ideal situation, a category would include all potential members of the category when first 
developed. This ideal situation will be difficult to achieve in practice. For example, even when a 
category includes all the single compounds that can be included, it may not necessarily include the 
additional commercial products that are complex substances containing a mixture of compounds 
which are also included in the category. 


Practical considerations will often influence the choice of chemicals included in the category. Since 
categories have often been developed in the context of a High Production Volume Chemicals 
programme, the selection of the chemicals that are included in a particular chemical category has 
frequently been guided by the fact that the chemicals in the category are produced in high volumes 
and likely to be dependant on which chemicals are manufactured by the consortium of companies 
sponsoring the category. 


However, it should be noted that the category may also contain substances that are not produced in 
high volumes, or indeed, substances that are not necessarily commercially available, as well as 
other substances put on the market by companies not involved in the category evaluation. 
Substances included in the category that are not formally evaluated have previously been described 
as surrogate substances. This term is not used in the guidance as these substances may subsequently 
be assessed, e.g. if their production volume changes. 


There are significant potential advantages associated with the evaluation of a category which 
contains a high proportion of its potential members. The conclusions drawn from the evaluation are 
likely to be more robust, since the category evaluation is less likely to be affected by the subsequent 
addition of other substances, and the potential advantages of limiting animal and other testing are 
also likely to be greater. 


As chemical categories submitted to authorities for review often do not contain all potential 
members of a category, due to the practical considerations outlined above, they are evaluated based 
on the data available for the chemicals submitted. If subsequently chemicals are assessed which fit 
within the definition and rationale of the category, the category might have to be re-evaluated based 
on the available data for those additional chemicals. 


A substance can potentially belong to more than one category. For example, a multifunctional 
compound can belong to a category based on function A as well as to the category based on 
function B. The properties of the compound will be influenced by the presence of both functional 
groups. 


Assessment of categories and individual compounds in a category 


The successful use of a category approach should lead to the identification and characterisation 
(qualitative or quantitative) of the hazards for all the members of the category, irrespective of their 
production volume or whether or not they are produced by the companies carrying out the category 
evaluation. 


Under REACH, however, as substances are registered on a substance-by-substance basis, a category 
evaluation does not necessarily result in all the individual substances included in the category 
evaluation being registered to the Agency, although the data from these substances will be included 
in the category report in support of the registration. 


If a substance is assessed and subsequently identified as a member of an existing category, it will be 
necessary to evaluate both the data for this substance in the light of the category evaluation and the 
category evaluation in the light of the data for the additional substance. If the initial category 
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evaluation is sufficiently robust, the additional data is unlikely to alter the conclusions of the initial 
evaluation significantly. Since subsequent assessments of additional members of a category are 
possible at any time, there is an incentive to ensure that as many potential members of a category 
are included in the initial evaluation. This would ensure that the evaluation is sufficiently robust in 
order to minimise the potential revisions as a result of additional data at a later date. 


Experience has shown that in many cases additional chemicals are identified which fall on either the 
lower or upper end of an existing category. In those cases additional testing might be necessary to 
confirm that the chemicals belong to the category. In these cases, best professional judgement and 
Weight of Evidence (see Section R.6.2.2.4) are used together in making recommendations/decisions 
about whether to test or not. 


When assessing whether a substance could be a member of an existing category (but it is not 
already listed as such), the concept of applicability domain may be useful. The applicability domain 
(AD) of a (sub)category would identify the structural requirements and ranges of physico-chemical, 
environmental fate, toxicological or ecotoxicological properties within which reliable estimations 
can be made for the (sub)category members. For example, there may be a trend of increasing acute 
aquatic toxicity with increasing chain length from C2 up to a carbon chain length of C12, after which 
no aquatic toxicity is seen because the water solubility has decreased with increasing chain length. 
Thus the applicability domain for aquatic toxicity would be C2 to C12. 


Subcategories 


In some cases, an effect can be present for some but not all members of the category. An example is 
the glycol ethers, where the lower members of the category show reproductive toxicity whilst 
higher members do not. In other cases, the category may show a consistent trend where the resulting 
potencies lead to different classifications. Examples include the lower aliphatic ethers, where 
aquatic toxicity is insufficient to lead to classification for aquatic toxicity with the lower members 
of the category, but does lead to classification for this effect with higher members (Hart and Veith, 
2007). 


In these cases it can be helpful to divide the category into subcategories. Examples which have been 
encountered within the OECD HPV program (http://cs3-hq.oecd.org/scripts/hpv) include the case of 
mono-, di-, tri-, tetra-, and penta- ethylene glycols, when a subcategory was denoted by a cut off of 
chain length of 6-8 to account for the change in physical form from liquid to solid and a decrease in 
uptake. A slightly different approach was used in the case of Oxo alcohols C9 to C13 where clear 
trends in properties were seen with increasing chain length (Caley et al, 2007). For environmental 
hazards, two category members exhibited higher ecotoxicity than the other five members and thus 
formed a subcategory in the assessment. For the long chain alcohols (C6-22 primary aliphatic 
alcohols), decreasing water solubility and increasing lipophilicity is observed with increasing chain 
length, leading to a cut off for acute aquatic toxicity effects at C13 to C14 and around C15 for chronic 
effects. At C>18, biodegradability is reduced. Three distinctive subcategories can be identified 
using the GHS classification criteria for aquatic toxicity based on the trends in toxicity and 
biodegradability. 


Subcategories may arise for a number of reasons and are often endpoint specific: 


- an effect which varies in intensity across the category, such that some members of the 
category meet the criteria for one hazard classification for the particular endpoint, whereas 
other members of the category meet the criteria for another. These subcategory definitions 
can be qualitative (i.e. they have degrees of hazard potential or different regulatory 
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classifications) or quantitative (the numerical values of the endpoint include values on either 
side of a breakpoint). 


- an effect where there is a peak in activity or a breakpoint in a trend can also lead to the 
formation of subcategories. 


- it is possible that a trend analysis may apply to a subcategory but not to the whole category. 
The concept of subcategories has been introduced to improve the practicality and flexibility of the 
category approach and it does not alter the scientific basis of the category approach. 


R.6.2.1.3 The mechanistic basis of chemical categories 


A category of chemicals will often show the presence, absence or modulation of a particular effect 
for all members of the category, based on the presumption of a common mechanism of action. This 
can be expected to apply to many different categories of chemicals for many aliphatic 
hydrocarbons, aliphatic amines, nitriles, aldehydes, alcohols, and ethers (Jäckh, 2007). Additional 
examples can be found from the OECD HPV Chemicals Programme (http://cs3-
hq.oecd.org/scripts/hpv). 


If the data for a category includes one or more exceptions to the effects expected from a common 
mechanism of action, a review of the toxicological data for the category should be able to explain 
the difference in behaviour. Excluding the exception(s) from the category would decrease the 
information content of the category and hence its robustness. The presence of such outlying effects 
underlines the importance of developing an understanding of the (toxic) mechanisms of action 
within categories. 


A category may be justified on more than one basis, for example both a chain length and metabolic 
pathway category (Caley et al, 2007). Multiple justifications could increase confidence in the 
category. This increased confidence is largely a result of the more detailed evidence that the 
common mechanisms of toxic action have been properly identified. 


In principle, a category is not endpoint specific, since the structural changes across the category 
would be expected to produce changes that would affect the whole spectrum of properties of the 
individual members in a coherent and consistent manner. The changes in properties across a 
category, for each parameter, would be the result of related rather than purely arbitrary differences. 
However, it is recognised that in practice it may be possible to identify the trends and changes for 
some but not all of the properties of potential interest, and hence it may not be possible to use a 
category approach to identify all relevant effects. 


One example is the use of a metabolic pathway approach where the category approach will be able 
to address the common toxicological mechanism for endpoints related to systemic effects, whereas 
it may not predict the local effects (on skin and other membranes) due to the parent compound [see 
for example the category of monoethylene glycol ethers and their acetates or diethylene glycol 
ethers and their acetates (http://cs3-hq.oecd.org/scripts/hpv) (Caley et al, 2007)]. 


For some series of compounds, the lower or upper end of the series may show marked changes in 
effects. At the lower end of the series, the methyl analogue may have exceptional properties. 
Examples are the differences shown in acute toxicity between methyl alcohol and ethyl alcohol, and 
for carcinogenicity between butter yellow and its ethyl homologue or between methylcarbamate and 
ethylcarbamate. This may be the result of specific differences in metabolism, such as the differences 
in carcinogenicity between benzene and toluene, due to the possibility of metabolism of the methyl 
group with carboxylate formation (Jäckh, 2007). 
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The presence of a breakpoint can indicate a change in the mode of action or the effect of a 
consistent tendency across a category. In a homologous series of organic compounds, there is often 
a breakpoint e.g. the loss of aquatic toxicity as carbon chain length increases and solubility 
decreases. 


The importance of a common mechanism of action is also a factor in deciding what chemicals 
would not be expected to be relevant members of a category. Variations in chemical structure can 
affect both toxicokinetics (uptake and bioavailability) and toxicodynamics (e.g. interactions with 
receptors and enzymes). For example, the introduction of a carboxylate or sulfate function often 
decreases bioavailability and toxicity to mammals, whilst halogen substituents tend to increase 
lipophilicity and increase toxicological activity (see example in Worth et al, 2007). Thiols and 
esters are not considered as relevant analogues for evaluation of ether activity (see example in Hart 
and Veith, 2007). 


R.6.2.1.4 Application of the chemical category approach 


In cases where the approach to chemical hazard and risk assessment is based on the evaluation of 
substances on an individual basis (e.g. the approach taken for the notification of new substances) 
testing requirements are primarily based on the production volume of the chemical. This approach 
is consistent with the fact that the legal obligations are placed on individual producers, and as a 
result, producers are legitimately concerned to provide information on their own product, but do not 
necessarily have any interest in acquiring data on related substances in which they have no 
commercial interest. 


As stated in Section R.6.2.1.2, since categories have often been developed in the context of a High 
Production Volume Chemicals (HPVC) programme, the selection of a particular chemical category 
has normally been guided by the presence of a number of chemicals in the category that are 
produced in high volumes. However, it should be noted that a category may also contain other 
substances that are not HPV chemicals (or indeed, are not necessarily commercially available). 
These chemicals are still members of the category, and may prove to be relevant candidates for 
further testing in order to evaluate the properties of the category as a whole. 


The formation of a category has in many cases also been dependant on which chemicals are 
manufactured by the consortium of companies sponsoring the category. Different industry sectors 
may cooperate on category assessments. This guidance recognises that it is a challenge for Industry 
to include all relevant members based on the basic properties excluding use pattern/exposure. There 
may be different needs for hazard information for different members of a consortium depending on 
uses and thereby the outcome of the risk assessments for the individual members of the chemical 
category. It is therefore important to develop incentives or articulate benefits for industry taking this 
approach, as it would be desirable for the consortium to check with other producers/manufacturers 
for appropriate support and information. 


R.6.2.1.5 Robustness of a chemical category 


The chemical category approach can be very beneficial when information from other category 
members help to fill data gaps for untested chemicals. However, the approach may not always be 
straight forward, especially when a category has many members, when the trend analysis does not 
show an obvious ‘trend’, and/or when different kinds of information (e.g., computational data as 
well as experimental data) lead to different results are available within a category. The experience 
from the OECD HPVC program, where industry has had a possibility to discuss their category 
approach with a Sponsor Member Country, has shown that this collaboration is very helpful. The 
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possibility for registrants to consult ‘relevant regulatory bodies’ regarding their application of the 
chemical category approach remains. For substances that are part of the OECD HPVC program, the 
OECD will continue to support collaboration between Industry and OECD member countries. 
Robustness of a chemical category 


A number of factors contribute to the robustness of a category. Useful considerations might include: 


a) membership of the category characterised by the number of members in a category and the 
available data. 


b) the density and distribution of the category (both in terms of the chemicals represented and the 
data available). 


c) the quality of the underlying experimental data for each of the endpoints covered. 


d) the presumed mechanistic basis underpinning the category for a particular endpoint. 


e) the quality of the data estimated by the external computational approaches. 
 


The current document does not provide criteria for validation of chemical categories. Instead the 
document provides guidance on how to optimise the robustness of chemical categories and how to 
document the justification for each category. 


R.6.2.1.6 The interdependence between categories and QSARs 


The chemical category and QSAR concepts are strongly connected. The concept of forming 
chemical categories and then using measured data on a few category members to estimate the 
missing values for the untested members is a common sense application of QSAR. The reason this 
concept is so compatible with QSAR is that this broad description of the categories concept and the 
historical description of QSAR are one and the same (see Figure R.6-4). 


A Quantitative Structure-Activity Relationship (QSAR) is a quantitative (mathematical) relationship 
between a numerical measure of chemical structure, and/or a physico-chemical property, and an 
effectpactivity (Figure R.6-4). QSARs often take the form of regression equations, and can make 
predictions of effects/activities that are either on a continuous scale or on a categorical scale. Thus, 
in the term QSAR, the qualifier quantitative refers to the nature of the relationship, not the nature of 
the endpoint being predicted. An example of a QSAR is the prediction of acute toxicity to an 
invertebrate species (Tetrahymena pyriformis) by means of a regression equation with the 
partitioning behaviour (log Kow value) of the chemical as a descriptor (Schultz et al, 2002). 


Similarly, a Quantitative Activity-Activity Relationship (QAAR) is a mathematical relationship, but 
between two biological endpoints (Figure R.6-4), which can be in the same or different species. 
QAARs are based on the assumption that knowledge about the mechanism or mode of action, 
obtained for one endpoint, is applicable to the same endpoint in a different species, or to a similar 
endpoint in the same species, since the main underlying processes are the same (e.g. partitioning, 
reactivity, enzyme inhibition). QAARs provide a means of performing trend analysis and filling 
data gaps22. 


                                                 
22 The experience with QAAR is currently limited and therefore this approach has not been routinely used. The concept 
is presented in this document for completeness sake. Further experience in the application of this concept will lead to 
revisions of this document. 
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Figure R.6-4: Graphical representation of a QSAR/QAAR  
A QSAR can make extrapolations from chemical structure and/or physico-chemical properties to 
other properties or activities. A QAAR makes an extrapolation from one activity to another related 
activity. 


 Chemical 1 Chemical 2 Chemical 3 Chemical 4 


Structure xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx 


The common scientific foundation between forming categories and QSARs/QAARs is that 
chemicals, once grouped together on a basis of common structural attributes, become chemical 
classes which exhibit consistent trends in their chemical properties and biological hazards. In 
addition, these trends in chemical activity are often related directly to trends in chemical structure 
expressed by QSARs. 


In many cases, QSARs are quantitative models of key mechanistic processes which result in the 
measured activity of the chemicals. The importance of this mechanistic understanding is two fold. 
First, the structure-activity relationships provide useful models for hypothesis testing which 
increases the reliability and causality of the QSAR model. Secondly, the mechanistic understanding 
can be described as a series of structural requirements which define the mechanism boundaries on 
reliable domain of application of QSAR model. 


The categories concept creates a practical and powerful approach for describing these structural 
requirements of toxicity mechanisms. Chemicals can be grouped together initially using expert 
judgement which is reflected by the chemicals included. Further discussion may question the 
similarity of some chemicals based on measured data, evidence of anomalous behaviour or other 
information about the chemical attributes which suggest some chemicals may fit more than one 
category. The careful use of expert judgement to define the boundaries of a chemical category is 
crucial to the reliable application of QSAR models or other methods to estimate values for untested 
chemicals. A formal definition of which chemicals should be included in a category and which 
chemicals should be excluded can lead to much more reliable estimates of missing values than the 
use of QSAR models with poorly defined domains. The expert judgement should be described in a 
transparent manner in order to be evaluated by others. 


○ ● ○ ○ Activity 3 


● ● ● ● Activity 2 


○ ○ ○ ● Activity 1 


○ ○ ○ ○ Property 2 


● ● ● ● Property 1 QSAR 


QAAR 


● Existing data point    ○ Missing data point 


76 







 CHAPTER R.6 – QSARS AND GROUPING OF CHEMICALS 


A QSAR estimate is the result of an assumption and a prediction about the chemical. The 
assumption is that of the predominant interaction mechanisms of the chemical, and thus leads to 
selection of a QSAR model. The prediction is the quantitative estimation of the intensity, or 
potency, of the chemical structure within the specific mechanisms of interaction. Both the 
assumption of mechanism and the prediction bear heavily on the reliability of that overall QSAR 
estimation. 


However, the errors created in selecting the proper QSAR model for a specific chemical are greater 
than those related to the potency estimate of the QSAR model. For example, in ecotoxicity studies, 
some phenols are polar narcotics, some are uncouplers, and others are electrophilic. QSAR models 
for each mechanism have comparable uncertainty, but the potency of the latter mechanism can be 
orders of magnitude greater than polar narcotics. The use of a category approach can thus help to 
ensure that the QSAR estimates are based on mechanistically valid models by aiding correct 
selection of the model. 


Further information on the use of (internal) QSARs to express trends in categories, and on the use 
of (external) QSARs to provide additional support for trends, is given in Section R.6.2.2. and 
section R.6.2.2.3, respectively. 


Within a chemical category, the primary difference between hazard identification and classification 
and labelling is that the classification and labelling is performed in the context of risk management 
thresholds established by the regulator. It is possible that the risk management threshold is defined 
simply as a positive test result in a hazard identification test guideline and the majority of a category 
would be expected to be classified similarly. However, if the risk management threshold is a 
specific value along a large range of possible potency values for a specific hazard endpoint, it is 
reasonable to expect some member to be above and below that threshold and still belong to the 
chemical category. For classification and labelling, the QSAR models may be designed to either 
provide a potency estimate or to estimate the likelihood that the potency would be above or below 
the risk management threshold. 


Estimation methods work best for homologous series of chemicals where the metric for 
extrapolating from one chemical to another is a simple molecular weight, number of carbon atoms 
or a similar parameter which can be linked to physico-chemical properties of the chemicals. 
However, when the members of the category are not a simple homologous series, it is essential that 
some parameter which predicts the trend across the members be established in order to extrapolate 
the measured values to the missing values. For example, the vapour pressure is mechanistically 
related to the acute inhalational toxicity (LC50) of ethers because it is a surrogate for the 
thermodynamic activity of the chemical in the blood and tissues (Hart and Veith, 2007); but it is not 
directly related to carbon number or molecular weight because the degree of branching is 
significantly different among the category members. An estimate using carbon number would not 
produce defensible extrapolations within this category. In contrast, vapour pressure is a more 
reliable parameter to extrapolate the results from measured values to missing values. 


In addition to the concern over which parameter to use in the estimation, it is necessary to make an 
assumption about the proportionality factor so that the structural differences between a measured 
and unmeasured chemical can be proportioned into a difference in toxicity. For example, the acute 
inhalational toxicity (LC50) of ethers does not increase with vapour pressure with a proportionality 
of 1.0, but rather with a proportionality of 0.7 (see example taken from Hart and Veith, 2007). The 
advantage of a more rigorous use of QSAR models within categories is that one can base the 
estimate in the large context of a mechanistic model where the parameter for extrapolation and the 
proportionality factor(s) are easily justified and explained in transparent terms. 
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R.6.2.2 Approaches to data gap filling in chemical categories 


The absence of relevant, reliable and sufficient experimental data for a chemical, results in one or 
more data gaps which need to be filled in order to finalise the hazard and/or risk assessment. This 
chapter explains the following non-testing techniques for filling data gaps: 


- read-across 


- trend analysis and use of computational methods based on internal models  


- use of computational methods based on external models  
In principle, these techniques can be used to indicate either the presence or the absence of an effect. 
In certain cases, the application of these techniques to assess a particular chemical may benefit from 
the generation of test data for one or more other chemicals in the category. In other words, the 
generation of additional experimental data by strategic testing may be useful 


In this document, the term model refers to any formalised method for estimating the properties of 
chemicals, and typically refers to a QSAR, QAAR or expert system. These models are only useful 
for data gap filling when they are based on data of sufficiently high quality. This is particularly 
important when applying a model to the interpretation of boundary substances. 


The use of these three techniques is described in more detail below. It should however be 
recognised that whilst these three techniques are described separately in the following section, there 
are many elements that are common to all three approaches. All three techniques can be used with 
varying degrees of applicability in the context of both the analogue approach and the wider category 
approach. Experience from current practice shows that the first of these three techniques, the use of 
qualitative or quantitative read-across is already widely used and is often accepted as a valid 
approach for regulatory purposes. Whilst computational approaches based on SARs, QSARs, 
QAARs or expert systems can also provide a basis for filling data gaps, experience shows that 
additional supporting evidence is often required for acceptance of these estimates. 


R.6.2.2.1 Read-across  


In the read-across technique, endpoint information for one chemical is used to predict the same 
endpoint for another chemical, which is considered to be similar in some way (usually on the basis 
of structural similarity). In principle, read-across can be applied to characterise physico-chemical 
properties, environmental fate, human health effects and ecotoxicity. For any of these endpoints, 
read-across may be performed in a qualitative or quantitative manner. In practice, read-across for 
basic physico-chemical properties is not generally recommended, since reliable data should 
normally be available or easily obtainable, does not involve the use of animals and provides key 
information for the assessment of a chemical. However, there may occasionally be practical 
problems, especially for UVCBs, when the use of these techniques will be required. 


Within a group of chemicals, read-across can be performed in the following ways to fill data gaps: 


- one-to-one (one analogue used to make an estimation for a single chemical) 


- many-to-one (two or more analogues used to make an estimation for a single chemical) 


- one-to-many (one analogue used to make estimations for two or more chemicals) 


- many-to-many (two or more analogues used to make estimations for two or more chemicals) 
The transition between comparisons using an analogue approach involving more than two 
chemicals and a more comprehensive category approach described in the following chapter is of 
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course arbitrary. The guidance on read-across given below applies both to the analogue approach 
described in Section R.6.2.3 as well as to the categories approach described in Section R.6.2.4 


It should be recognised that the robustness of a category approach would be expected to be 
considerably greater than that of an analogue approach, since the basis for evaluating any individual 
chemical in the category is greater, and there is usually more measured data available in such a 
wider approach. The following sections contain guidance particularly with respect to supporting 
information that is more relevant for the use of an analogue approach, as a category approach will in 
itself provide additional support for the robustness of the estimates. 


A chemical being used to make an estimate can be referred to as a source chemical, whereas a 
chemical for which an endpoint is being estimated can be referred to as a target chemical. 


Read-across can be qualitative or quantitative. In qualitative read-across, the presence (or absence) 
of a property/activity for the target chemical is inferred from the presence (or absence) of the same 
property/activity for one or more source chemicals. Qualitative read-across gives a ‘yes/no’ answer. 
In quantitative read-across, the known value(s) of a property for one or more source chemicals is 
used to estimate the unknown value of the same property for the target chemical. Quantitative read-
across is used to obtain a quantitative value for an endpoint, such as a dose-response relationship. 


Most often, structural similarity and similar properties and/or activities between chemicals is used 
as a basis for read-across. Thus, endpoint information is read-across from a structural analogue. A 
structural analogue is a source chemical whose physico-chemical and toxicological properties are 
likely to be similar to the target chemical as a result of structural similarity. The similarity may be 
based on the following:  


- a common functional group (e.g., aldehyde, epoxide, ester, metal ion). An example is the 
ethylene glycols category assessed in the OECD HPV Chemicals Programme (http://cs3-
hq.oecd.org/scripts/hpv), 


- a common precursor and/or breakdown product, that results via physical or biological 
processes (metabolic pathway similarity). This is used to examine related chemicals, such as 
acid/ester/salt. Examples are certain azo dyes based on carcinogenic components such as 
benzidine or other carcinogenic aromatic amines, where the carcinogenic aromatic amine is 
formed by the metabolism of the dye. 


Analogies between chemicals can also be drawn on the basis of common mechanisms of action and 
similarities in chemical (or biochemical) reactivity. 


In principle, it is possible to predict the presence or absence of a property/effect by applying the 
read-across approach. Read-across from a negative result is regarded as equally valid and 
convincing as a positive result provided the test design, concentrations tested etc. have been chosen 
adequately. For example, if all tested chemicals of a category are shown not to be mutagenic and if 
there is scientific justification that the untested chemical rightly belongs in the category, it is 
justified to assume that the untested chemicals are also not mutagenic. However, if the mutagenicity 
test system that has been used is inappropriate to demonstrate the genotoxicity of the group of 
chemicals, then a conclusion that the category would not be mutagenic would not be valid. There is 
extensive experience of read-across of negative findings or absence of effect in the EU risk 
assessment and classification and labelling work and the OECD HPV Programme. For example, in 
the ESR risk assessment of medium-chain chlorinated paraffins, data from the short-chain 
chlorinated paraffins was used as supporting evidence for lack of genotoxicity, low acute dermal 
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toxicity and absence of skin sensitisation potential. It is particularly important to adequately justify 
read-across of negative findings. The read-across approach is most robust when a quantitative trend 
between the analogues can be established.  


A stepwise approach for performing read-across on a limited number of chemicals (analogue 
approach) is given in Section R.6.2.3. The use of this approach for filling data gaps in a larger 
category approach is shown in Section R.6.2.4. 


a) Choice of qualitative or quantitative read-across 


Before deciding on the type of read-across approach which is necessary, it is important to determine 
why the data gap is being filled and what type of data is required. Is a specific value required or 
does the endpoint need to be checked against a threshold or hazard banding/cut off (for example a 
classification banding)? Read-across has been used for a range of different reasons to date. For 
example: 


- To fill a data gap for a specific endpoint - both threshold and non-threshold values23 


- To reduce an assessment factor used to derive a PNEC24 


- To flag a concern for further testing25 


- To read-across classification and labelling26 
In deciding on whether to use quantitative or qualitative read-across, the nature of the property 
should also be considered. It may be expressed on a numerical or categorical scale. In most cases, a 
specific value is required for risk assessment, such as a NOEC or NOAEL, environmental half-life 
or partition coefficient. A numerical value obtained by quantitative read-across would normally be 
needed. For conducting a hazard assessment, PBT assessment or assigning classification and 
labelling, one generally needs to know whether that substance fits the particular hazard criteria. 
Identification of the hazard by qualitative read-across may be adequate. 


Under REACH, the result of read-across should be adequate for classification and labelling, risk 
assessment or PBT (vPvB) assessment, which implies the need for both qualitative and quantitative 
read-across, depending on the particular situation. 


An issue that may arise when read-across is carried out in the context of a category is that the 
experimental results for different category members may be available for different test methods or 
species relating to the same general endpoint. For example, in the case of reproductive toxicity, only 
screening studies may be available for some category members, whereas two-generation studies 
may be available for other members. As the estimated results from the category approach have to be 
useful for risk assessment and classification, the uncertainty associated with the underlying results 
has to be ascertained. It is clear that the scope of the estimated results for a member of a category 
                                                 
23 For example, the ESR risk assessment of short chain chlorinated paraffins CAS 85535-84-8 where the NOAEL for 
effects via lactation was read-across from medium chain chlorinated paraffins.  


24 For example, the ESR risk assessment of medium chain chlorinated paraffins CAS 85535-85-9 where aquatic toxicity 
data from short chain chlorinated paraffins was used to show invertebrates are most sensitive and thus reduce the 
assessment factor from 50 to 10 to derive the PNECaquatic. 


25 For example, the ESR risk assessment of p-t-butylphenol CAS 98-54-4 where data from p-t-pentylphenol were used 
to request further testing on endocrine disruption in fish (Tsakovska and Worth, 2007). 


26 For example, the common EU classifications for skin irritation and sensitisation agreed for sulphate, dichloride, 
nitrate and carbonate salts of nickel (Hart, 2007).  
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cannot exceed the scope of the underlying data for the other members of the category, e.g. if for 
genotoxicity, only in vitro results are available for some members of the category (source 
chemicals), only conclusions on in vitro genotoxicity can be reached for the members of the 
category for which experimental results are lacking (target chemical). If the scope of the underlying 
experimental results for an endpoint vary (e.g. a mix of results from screening tests and higher tier 
tests), it is necessary to clarify the scope of the estimated results for the category members for 
which no experimental results are available. It may be possible to apply a Weight of Evidence 
approach to all the data, which could lead to the same hazard identification for all the members of 
the category, irrespective of the data available for the individual compounds. 


b) Qualitative read-across 


In qualitative read-across, the presence or absence of a property is inferred from the established 
properties of one or more analogues. The main application of qualitative read-across is in hazard 
identification, and usually results in the allocation of the target chemical(s) to the same hazard 
category as the source chemical(s). 


The arguments to support the read-across are normally based on expert (eco)toxicological 
judgement. Several factors can be considered in making this judgement. The assumption that a 
common substructure is responsible for the common property or effect could be affected by 
interactions between the substructure and other parts of the chemical structure. Another substructure 
could alter the property/effect in a qualitative manner (in which case the assumption may be false) 
or a quantitative manner (i.e. change the degree to which the substance exhibits the property). One 
example could be changes in the degree of branching of a carbon chain which can affect 
biodegradability and toxicity. In addition to interactions between substructures, differences in one 
or more whole-molecule properties could alter the assumption of commonality (e.g. differences in 
aqueous solubility could affect the read-across of a classification for aquatic toxicity). These factors 
are assessed by a process of expert judgement. An example is the read-across of carcinogenicity for 
musk ketone, which was evaluated by the SCHER (2006). 


If a regulatory classification is used to express the property or effect, a quantitative change in the 
potency of the chemical could be sufficient to warrant a different classification, depending on the 
classification threshold. If a difference in the potency between source and target chemicals is 
suspected, for example based on trends in the available data, a quantitative read-across approach 
rather than a qualitative approach would usually be required. This is particularly important where 
the target chemical is suspected to have a more stringent classification than the source chemical. A 
different classification can be considered where the classification criteria are based on the strength 
of the available evidence rather than a quantitative cut off. In addition, differences between a direct 
and an indirect effect can lead to a different classification of the target chemical than the source 
chemical. An example is the classification of benzidine azodyes as category 2 carcinogens whilst 
benzidine itself is classified as a Category 1 carcinogen. 


c) Quantitative read-across  


In addition to identifying a particular property for a target chemical, in quantitative read-across the 
known value of a property for the source chemical(s) is also used to estimate the unknown value of 
the same property for the target chemical. 


When applying quantitative read-across, there are four general ways of estimating the missing data 
point: 


- by using the endpoint value of a source chemical, e.g. the closest analogue in a 
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(sub)category27 


- by using an internal QSAR to scale the available experimental results from two or more 
source chemicals to the target chemical28 


- by processing the endpoint values from two or more source chemicals (e.g. by averaging, by 
taking the most representative value)  


- by taking the most conservative value of the closest analogues or the most conservative 
value in the (sub)category29 


Quantitative read-across can also be utilised for complex substances/UVCBs, typically by applying 
data from physico-chemically similar substances (e.g. substances with similar boiling ranges, 
carbon ranges, composition) or by applying data from key/major constituents. However, this must 
be done carefully, may be more applicable for indication of ranges and requires an understanding of 
the key structures that may drive the behaviour of UVCBs. This is further discussed in Chapter 
R.6.2.5.5. 


In risk assessment, a dose descriptor is used as a quantitative basis for deriving a Predicted No 
Effect Concentration (PNEC) or Derived No Effect Level (DNEL), depending on the endpoint. To 
account for various sources of uncertainty in the derivation of the PNEC or DNEL, an assessment 
factor is applied to a numerical value of the dose descriptor (see Chapter R.8 and R.10 for guidance 
on deriving PNECs and DNELs). 


When conducting a risk assessment, a NOAEL, NOEC or other effect concentration such as EC10 
may be read-across in order to derive a DNEL or PNEC for the target chemical, provided that this is 
justified. Read-across of the PNEC or DNEL itself from the source to target chemical is not 
recommended since the range of available data for a chemical must be considered when deriving 
the DNEL or PNEC. The size of the assessment factor used to derive a PNEC or DNEL depends on 
the confidence with which it can be derived from the available data. Generally, lower assessment 
factors can be used with larger more relevant datasets. 


When deriving a DNEL or PNEC based on an endpoint which has been read-across, it is important 
to ensure that the read-across is sound and that the target chemical is unlikely to be more potent 
than the source chemical. In cases where there are multiple source chemicals, and consequently a 
range of possible values for read-across, the use of the most conservative (lowest) value may be 
sufficient to account for the uncertainty in the read-across. In particular, the read-across is likely to 
be conservative when the target chemical has a lower bioavailability than the source chemical. If 
there is any uncertainty in the read-across, and thus the DNEL or PNEC derived from it, it may be 
necessary to conduct testing for that endpoint. 


In the ESR risk assessment of medium chain chlorinated paraffins CAS 85535-85-9, aquatic 
toxicity data from short chain chlorinated paraffins was used to show that invertebrates are most 


                                                 
27 For example, the OECD HPV Gluconates category, where aquatic toxicity data for Sodium D-gluconate were read-
across to the calcium and potassium salts, D-Gluconic acid and Glucono-delta-lactone (Caley et al, 2007). 


28 For example, OECD HPV C6-22 Aliphatic Alcohols category where internal QSARs were developed to predict 
aquatic toxicity based on Kow and thus derive aquatic toxicities for the target chemicals (http://cs3-
hq.oecd.org/scripts/hpv/). 


29 For example, the ESR risk assessment of Zinc distearate used aquatic toxicity data from the more soluble zinc salts 
(chloride, sulphate) to derive the PNECaquatic for Zinc distearate (Tsakovska and Worth, 2007). 
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sensitive and thus reduce the assessment factor from 50 to 10 to derive the PNECaquatic despite the 
fact that no chronic fish test was available for medium chain chlorinated paraffins. 


There is no experience to date with the use of DNELs for human health risk assessment so further 
guidance should be developed on the use of read-across data in DNEL derivation once experience is 
gained with its use.  


In cases where there are concerns that the relative potency of the different chemicals may be 
sufficiently large to affect the conclusions of either hazard identification (in cases where the criteria 
contain a quantitative cut off) or risk assessment (based on an estimated PNEC/DNEL), additional 
testing specifically designed to demonstrate differences in potency across a category can be 
considered. 


d) Choice of endpoints for the application of read-across 


In principle, read-across can be applied for any property or endpoint, irrespective of whether it is a 
physico-chemical property, environmental fate parameter, human health effect, or ecotoxicological 
effect. 


In practice, read-across is not encouraged for basic physico-chemical properties (e.g. water 
solubility, log Kow) since these properties provide key information for the assessment of a chemical 
in particular for the assessment of the environmental properties, and experimental data or valid 
QSAR predictions should normally be available (or should be reasonably obtainable). 


e) General considerations when performing read-across 


Irrespective of the type of read-across, it is important to consider a number of factors (Hanway and 
Evans, 2000): 


- Whether the data point of the source chemical is relevant and reliable for the purpose of the 
read-across. If read-across data have not been produced using the most current OECD test 
methods, particularly careful consideration of the quality and suitability of a method is 
important. 


- Whether the source and/or target chemical is a multi-functional compound and whether the 
additional functionality may therefore affect the reliability of the read-across. 


- The purity and impurity profiles of the target and source chemicals need to be assessed. 
There is a need to identify those impurities which might influence the overall toxicity of the 
source chemicals and to discuss the consequences these impurities will have for the 
robustness of the chemical category and hence for the read-across. If all category members 
have the same sort of impurities, then they may not have any relevant influence on the read-
across. If there is a very biologically active impurity (e.g. CMR substances) in one category 
member, but not the other members, then the results from that category member might not 
be appropriate for read-across. 


- Comparison of the physico-chemical properties of the target and source chemicals, 
particularly the physical form, molecular weight, water solubility, particle size and 
structure30, partition coefficient and vapour pressure, provides useful information as to their 
similarity. 


- The likely toxicokinetics of the substances, including the possibility of different metabolic 
pathways coming into play, needs to be considered where possible. 


                                                 
30 There is debate ongoing on the regulatory application (classification and derivation of dose-descriptors).   
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- Information from valid (Q)SARs may be used where possible to inform decisions on the 
need, extent and type of additional testing. 


In the case of UVCBs (Section R.6.2.5.5), it should be considered whether the differences between 
the UVCBs in a specific group would actually give rise to different effects, bearing in mind the 
internal consistency of the basic structural families and assumption of similarity of action or 
reaction. 


f) Supporting information 


It is important to provide supporting information to strengthen the rationale for the read-across. 
Thus, in addition to the property/endpoint being read-across, it is also useful to show that additional 
properties, relevant to the endpoint, are also (qualitatively or quantitatively) similar between the 
source and target chemicals. Such properties could be known or suspected determinants of the 
endpoint, or they could be limiting factors. 


Relevant molecular properties of the source chemical should be of comparable value to those of the 
target chemical. The selection of relevant molecular properties depends on the endpoint for which 
the read-across is being performed. The identification of these properties could be based on expert 
knowledge, or could be based on the use of properties (molecular descriptors) that have been found 
to be useful predictors of the endpoint in QSAR models. 


In the case of single substances, irrespective of the endpoint being read-across, useful 
considerations might include: 


- the presence or absence of additional functional groups or substituents that could influence 
the behaviour of a chemical. 


- similarity in physico-chemical profiles (e.g. molecular weight, log Kow, water solubility). 


- similarity in other toxicological and/or ecotoxicological data. 


- the likely toxicokinetics of the substances, including the possibility of different metabolic 
pathways coming into play, needs to be considered where possible. 


- information from valid (Q)SARs may be used where possible to inform decisions on the 
need, extent and type of additional testing. 


In cases where there are convincing arguments for a read-across approach, the need to generate new 
data with tests on vertebrates should require a strong and convincing argument, whether to remove 
an unwanted classification or confirm a non-classification. In such cases, if test data demonstrate 
the measured value differed considerably from the estimated, the read-across and the resultant 
category, if applicable would have to be carefully reconsidered. A Weight of Evidence analysis 
(Section R.6.2.2.4) may be useful for determining whether the read-across or the test data was 
suspect. 


g) Supporting information for environmental endpoints 


What constitutes appropriate supporting information will depend on the environmental endpoint 
being read-across. However, basic physico-chemical properties that determine environmental 
distribution and fate (e.g. molecular weight, partition coefficients such as log Kow, water solubility) 
will generally be useful. Particle size and structure30 may also be relevant. 


For example, in the case of aquatic toxicity, similar log Kow and aqueous solubility values between 
the source and target chemicals could be used to support the read-across, because log Kow is known 
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to be a determinant of the toxicity in aquatic organisms when the effect is mediated by mechanisms 
of narcosis. If the chemical is known or expected to act by a non-narcotic mode of action, additional 
properties might provide useful supporting information. For example, experience with new 
chemicals in the EU suggests that tests such as acute toxicity to Daphnia can provide additional 
confidence that read-across of other data is possible, i.e. if toxicity differences are found between 
the source and target chemical then further testing for other endpoints may be appropriate (Hanway 
and Evans, 2000). The acute Daphnia toxicity test raises few animal welfare issues while providing 
good confirmation of the comparability of aquatic toxicity. 


Furthermore, in the case of read-across of aquatic toxicity endpoints, results (fish, invertebrates and 
algae) for source and target chemicals should be compared. For example if a read-across to acute 
toxicity to fish is based on a presumed mode of action, and if this mode of action is applicable to 
invertebrates and algae, the available results for invertebrates and algae for the source and target 
chemicals should confirm the applicability of the read-across. 


h) Supporting information for human health endpoints 


What constitutes appropriate supporting information will depend on the human health endpoint 
being read-across. However, physico-chemical properties that determine biokinetics and 
bioavailability (e.g. molecular weight, partition coefficients such as log Kow, water solubility, pH, 
vapour pressure, viscosity) will generally be useful. Particle size and structure30 may also be 
relevant. 


In general, current practice relies heavily on expert judgement. The type and amount of supporting 
evidence needed may vary with the endpoint concerned. 


In the case of musk ketone, the target chemical, read-across for carcinogenicity can be based on the 
data for musk xylene, the source chemical (SCHER, 2006). Important considerations for the read-
across were: 


- musk ketone (the target chemical) has similar physico-chemical properties as musk xylene 
(the source chemical) 


- there are structural similarities between the two chemicals 


- both chemicals have been tested for mutagenicity; neither chemical is genotoxic 


- both nitro musks are inducers of cytochrome P450 2B1 
However, musk xylene effects on the liver cytochrome P450 activities are different from those of 
musk ketone. While both musk xylene and musk ketone induce CYP 2B gene expression, the 
induced cytochrome P450 2B protein is present in an inactivated form after musk xylene 
administration resulting in a much lower CYP 2B1 associated catalytic activity. Due to its chemical 
structure, musk ketone cannot be reduced to an enzyme inhibiting p-amino metabolite and therefore 
induces, but does not inactivate CYP 2B enzymes in mice. Hence, high levels of active cytochrome 
P450 2B are present after administration of musk ketone. 


- The mode of action of musk xylene in both mice and rats seems to be identical, while some 
species differences in the pattern of cytochrome P450 induction by musk ketone are 
observed 


- The role of enzyme induction in the development of liver tumours by musk xylene in mice 
and in the toxicity of repeated administration of musk ketone is not well defined. 


- There are similarities of the effects of both musk xylene and musk ketone to effects of 
phenobarbital, which also induces liver tumours in rodents by a non-genotoxic mode of 
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action and is also an inducer of cytochrome P450 2B. 
- Assuming that the induction of cytochrome P450 2B is a relevant mode of action for liver 


tumours induction by musk xylene, read-across based on enzyme induction and structural 
and physico-chemical properties may be sufficient as a basis for read-across since musk 
ketone is also an inducer of this enzyme. More detailed information on the mechanisms of 
enzyme induction by musk ketone is not available. 


For some endpoints, such as skin sensitisation or mutagenicity, chemical reactivity might provide 
useful supporting information. For skin sensitisation, one of the necessary hurdles a chemical has to 
undergo is to form a stable association with a skin protein. This is thought to be a covalent 
association where the chemical behaves as an electrophile and the protein as a nucleophile. A 
similar analogy is relevant for mutagenicity but where DNA represents the nucleophile. An 
experimental system that quantifies the electrophilic reactivity would be useful to support a read-
across for skin sensitisation, (Aptula et al, 2006) or mutagenicity (Benigni et al, 2005).  


In vitro data might also provide useful supporting information. For example, if acute mammalian 
toxicity is being read-across, it might be appropriate to refer to similarity of in vitro cytotoxicities of 
the source and target chemicals, if it is known (or suspected) that cytotoxic effects underlie the 
acute systemic effect. Relationships between in vitro cytotoxic effects and acute systemic toxicity 
has been investigated by a number of workers (e.g. Clemedson et al, 2002). 


R.6.2.2.2 Trend analysis and computational methods based on internal models 


For a given category endpoint, the category members are often related by a trend (e.g. increasing, 
decreasing or constant). The trend could be related to molecular mass, carbon chain length, or to 
some other physico-chemical property. For larger categories, it is possible that several different 
relationships can be established for a single endpoint, thereby defining subcategories. A chemical 
that identifies a turning point in a trend is called a breakpoint chemical (see also Section R.6.2.1.2). 
Category members falling at the opposite extremes of a trend and within which interpolations are 
considered reliable are called sentinel (boundary) chemicals. 


A demonstration of consistent trends in the behaviour of a group of chemicals is one of the 
desirable attributes of a chemical category and one of the indicators that a common mechanism for 
all chemicals is involved. When some chemicals in a category have measured values and a 
consistent trend is observed, missing values can be estimated by simple scaling from the measured 
values to fill in the data gaps. 


The observation of a trend (increasing, decreasing or constant) in the experimental data for a given 
endpoint across chemicals can be used as the basis for interpolation and possibly also extrapolation 
(see Figure R.6-3). Interpolation is the estimation of a value for a member using measured values 
from other members on both sides of that member within the defined category spectrum, whereas 
extrapolation refers to the estimation of a value for a member that is near or at the category 
boundary using measured values from internal category members. Interpolation between measured 
analogues may give a more reliable result depending on the reliability of the measured data. 
Interpolation can be performed when the series of values is monotonic (all increasing or decreasing) 
or when non-monotonic (e.g. parabolic). In such circumstances the extent to which the available 
data describe the trend will determine the level of confidence in the prediction. 


In general, interpolation between category members is preferred to extrapolation. However, it may 
be the case that whilst data is available for several members of a category, there can be data gaps for 
the boundary chemical. In this case extrapolation will be necessary. It should be noted that 
extrapolation based on a clearly established trend will be substantially more robust than the use of 
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read-across from analogues to fill a data gap. The robustness of any extrapolations used to fill data 
gaps will be closely related to the general evaluation of the whole category. 


When establishing trends in data, laboratory and experimental variations should be considered. 
Similar species/strains, endpoints and test protocols should be compared. Deviations from a trend 
should be clearly identified and possible reasons for the deviations laid out in the category analysis. 


In principle, it is possible to predict the presence or absence of a property/effect by applying trend 
analysis The category approach is most robust when a quantitative trend between the category 
members can be established. A lack of observed toxic effects for a chemical substance in a study of 
a specific endpoint (especially if no dose-relationship can be established because no effects are 
observed at some of the doses tested) requires further consideration and in such circumstances, the 
data need to be carefully evaluated. It is important to distinguish between cases where the lack of 
response can be explained on the basis of the mechanistic understanding for that endpoint, or 
whether the tests have failed to demonstrate the absence of an effect for the category as a whole. 


The larger the category, the more likely that there may be breaks in trends which may affect the 
reliability of interpolation or extrapolation. The observation of a break in a trend among some 
members of a category is a warning sign, but is not necessarily an indication that the chemicals with 
different trends exhibit different toxicity pathways. Bioassay measurements frequently are only 
comparable over a narrow range of chemical properties with the result that different 
pharmacodynamic factors are controlling the bioassay results for different chemicals. The bilinear 
or multilinear nature of trends in measured data, if observed, can be used to confine the methods for 
scaling intensity of the endpoint to specific members of the category. 


The observation of a trend break should not be confused with differences in the hazard 
classification of the members of a category. When the cut off dividing different classification bands 
is between the extreme values of the trend, then the members of the category will be classified 
differently. If all members of the category have properties above or below the administrative cut off 
agreed for that property, the trend analysis may be useful for judging the adequacy of forming the 
category but apparent breaks in the trends would not lead to differences in the classification.  


There is little current experience in the use of the type of formal trend analysis shown here. 
However, there is good reason to believe that arguments based on this approach would be 
acceptable to estimate missing data, and that this technique provides a basis for a robust estimate.  


The data for a particular endpoint can be used to construct a QSAR that describes the properties of 
the members of the category. A Quantitative Structure-Activity Relationship (QSAR) is a 
quantitative (mathematical) relationship between a numerical measure of chemical structure, or a 
physico-chemical property, and an effect/activity. QSARs often take the form of regression 
equations, and can make predictions of effects/activities that are either on a continuous scale or on a 
categorical scale. Thus, in the term QSAR, the qualifier quantitative refers to the nature of the 
relationship, not the nature of the endpoint being predicted. 


An example of a QSAR is the prediction of acute toxicity to an invertebrate species (Tetrahymena 
pyriformis) by means of a regression equation with the partitioning behaviour (log Kow value) of the 
chemical as a descriptor (Schultz et al, 2002). 


A trend might also be expressed as a quantitative activity-activity relationship (QAAR). A 
Quantitative Activity-Activity Relationship (QAAR) is a mathematical relationship between two 
biological endpoints, which can be in the same or different species. QAARs are based on the 
assumption that knowledge about the mechanism or mode of action, obtained for one endpoint, is 
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applicable to the same endpoint in a different species, or to a similar endpoint in the same species, 
since the main underlying processes are the same (e.g. partitioning, reactivity, enzyme inhibition). 


Thus, a chemical category can be seen as a set of internal QSARs (and possibly also internal 
QAARs) for the different endpoints, with the advantage that all the underlying data are 
transparently available to the assessor. Such models provide quantitative descriptions of the trends 
within a category and are referred to as internal QSARs (or QAARs) because they are derived 
directly from the experimental data for the category members. These models are also likely to be 
local models in the sense that they are based on a relatively small data set. Such an internal local 
model was for example developed for acute aquatic toxicity for the category of long-chain alcohols 
(C6-22 primary aliphatic alcohols) assessed within the OECD HPV Chemicals Programme 
(http://cs3-hq.oecd.org/scripts/hpv). 


Such methods work best for homologous series of chemicals where the metric for extrapolating 
from one chemical to another is a simple molecular weight, number of carbon atoms or a similar 
parameter which can be linked to physico-chemical properties of the chemicals. However, when the 
members of the category are not a simple homologous series, it is essential that some parameter 
which predicts the trend across the members be established in order to extrapolate the measured 
values to the missing values. For example, the vapour pressure is mechanistically related to the 
acute inhalational toxicity (LC50) of ethers (Hart, 2007) because it is a surrogate for the 
thermodynamic activity of the chemical in the blood and tissues; but it is not directly related to 
carbon number or molecular weight because the degree of branching is significantly different 
among the category members. An approach using carbon number would not produce defensible 
extrapolations within this category. In contrast, vapour pressure is a more reliable parameter to 
extrapolate the results from measured values to missing values. 


R.6.2.2.3 Computational methods based on external models  


In this guidance, the term external model is used in distinction to the internal model described in the 
section above and can refer to any model (QSAR, QAAR or expert system) that was not developed 
as part of the category formation process. If such models are used to fill data gaps in a category, 
they should be based on experimental data that are obtained from a wider range of chemicals than 
those used in the category. Such external models are also known as “global models” since the data 
on which they are based comes from a relatively large number of chemicals in comparison with 
those in the category. In this sense, the category under evaluation is a subcategory of this wider 
QSAR. More guidance exists on the availability and use of specific (Q)SARs for individual 
endpoints in other chapters, e.g. R.6.1.8. 


USE OF COMPUTATIONAL METHODS FOR SUPPLEMENTING EXPERIMENTAL 
DATA 


The predictions made by an external model may be used to provide additional support for the trend 
(even though reliance is placed on the experimental data rather than the model estimates). To be 
applicable the prediction should be considered as reliable and the comparison between the predicted 
value and the experimental value available for other members of the category or the analogue 
should be taken into account. For example, a parabolic QSAR could be used to characterise the 
trend in bioconcentration factor (BCF) values across a series of chemicals of increasing molecular 
weight. 


In other cases, model predictions may be used to identify and rationalise category members that 
deviate from a trend. For example, a QSAR or expert system might indicate that certain chemicals 
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in a series have anomalous behaviour due to metabolism, although this would need to be confirmed 
by consideration of the biological plausibility of the differences. 


If multiple experimental data are available for a single substance, the result of a computational 
model can be helpful in choosing a valid data point. 


The result of one or more computational models can be used to increase the confidence in an 
experimental measurement for a single substance. For example, within the ESR, estimated results 
obtained with two QSAR models for biodegradation were used to support an experimental 
observation of ready biodegradability for acrylaldehyde (Tsakovska and Worth, 2007). 


R.6.2.2.4 Weight of Evidence considerations 


Since the data used in a hazard or risk assessment should be relevant, reliable and sufficient for the 
regulatory purpose, it is necessary to base the assessment on the totality of available information, 
i.e. to apply Weight of Evidence (WoE) considerations. The WoE assessment can be based on 
experimental data as well as estimated data (obtained by applying one or more non-testing 
approaches). In most cases, estimated data might be used to supplement and increase confidence in 
the available experimental data, whereas in some others, such data might be used instead of 
experimental data. 


 Guidance on how to apply WoE consideration in hazard and risk assessments is provided in 
Chapter R.6.2.3, and in the OECD Manual for Investigation of HPV Chemicals (OECD, 2007b). 


R.6.2.3 Guidance on a stepwise procedure to perform the analogue approach 


The guidance in this chapter primarily provides guidance on how to estimate missing data from a 
single or limited number of compounds using the analogue approach. 


This guidance is primarily based on the widespread current experience in the application of the 
analogue approach using non-formalised approaches. However, the guidance also provides 
indications of where computer-based methods can be included to facilitate the process. A stepwise 
approach to analogue evaluation is proposed, in which the use of formalised computational 
approaches can be integrated. 


In the EU, there is considerable experience in the application of read-across using the analogue 
approach in the classification and labelling group (See Appendix 9 in the Tapir final report: ECB, 
2005; Comber and Simpson, 2007; Gallegos Saliner et al, 2007; Hart, 2007; Hart and Veith, 2007; 
Schoeters and Verougstraete, 2007). More recently additional experience has been gained in the risk 
assessment of Existing Chemicals (ESR programme; (Tsakovska and Worth, 2007), and in the 
Notification of New Substances (NONS programme; Hanway and Evans, 2000). 


There is also considerable experience on the use of analogue approaches in the OECD HPV 
programme and by the US-EPA (See Appendix 9 in the Tapir final report: ECB, 2005). Within the 
OECD HPV Chemicals Programme, read-across has been extensively performed since 1998. 
Examples of initial hazard assessments that rely on data from analogues, and which have been 
published, include: isobutanol (CAS No 78-83-1), p-chlorotoluene (CAS No 106-43-4), and 
methyltriacetoxysilane (CAS No 4253-34-3). These initial assessments are available from UNEP 
Chemicals (http://www.chem.unep.ch/irptc/sids/OECDSIDS/sidspub.html). 


Much of this experience has taken place in the context of consultation in either the EU Technical 
Committees or at the OECD, and reflects a consensus on the use of expert judgement between 
experts from the Member States. 
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The current practice in the EU is often based on an empirical identification of an appropriate 
analogue. The choice of analogue is normally fairly straightforward, as any potential analogue has 
to be data-rich in order to form a basis for comparison. In many cases the choice is governed by the 
availability of data on an analogue manufactured by the same producer or an analogue where data is 
available from detailed regulatory evaluations (OECD HPV programme or the EU ESR 
programme) or from the open literature. For example, under the EU ESR programme, data for 
ETBE was estimated by comparison with the data collected for MTBE and TAME (Tsakovska and 
Worth, 2007). 


It is foreseen that read-across using non-formalised methods within the analogue approach will 
continue to be the more frequently used method for filling data gaps over the next few years. Based 
on a learning-by-doing approach, the experience gained in application of this approach will lead to 
further improvements of this guidance in the future. 


In the case of single substances, or complex substances where there are dominating constituents, 
read-across by non-formalised approaches generally involves the identification of a chemical 
substructure that is common to the target chemical and its analogue (or their respective breakdown 
products) and the assumption that: 


a) in the case of qualitative read-across, the presence (or absence) of a property/activity for the 
chemical of interest (target chemical) can be inferred from the presence (or absence) of the same 
property/activity for the analogue (source chemical). 


b) in the case of quantitative read-across, the known value of a property for the analogue (source 
chemical) can be used to estimate the unknown value of the same property for the chemical on 
interest (target chemical). In the case of a toxicological effect (human health or 
ecotoxicological), this assumption implies that the potency of an effect shared by the two 
chemicals is similar or follow a regular pattern. 


In the case of complex substances, the basis for comparison is likely to be different. For example, 
complex substances derived from certain process streams may share common structures. 


With limited information it can be difficult to judge the degree of uncertainty associated with the 
assumption of commonality for a particular read-across. To provide the most robust read-across 
possible, other relevant properties should be compared between the source and target chemicals. 


R.6.2.3.1 Stepwise procedure for applying read-across within the analogue approach 


The following stepwise approach is recommended, but should be regarded as flexible and not the 
only possible approach. This is presented in Figure R.6-5 


Step 1: Identification of potential analogues 


There are a number of different possible ways of identifying potential analogues as source 
chemicals with data with which the target chemical can be compared. 


In many cases, the choice of a source chemical is straightforward. Similar chemicals produced for 
similar uses by the same company (or sector group of companies) are often used as potential 
analogues. In this case, no formal selection techniques are used. 


However, a more formal search strategy may indicate additional potential analogues for 
comparison, and hence, increase the robustness of the read-across. It should be noted that with 
increasing numbers of chemicals included in a read-across, the closer this approach is to the 
approach used for categories described in the next chapter. One starting point would therefore be to 
consider whether the chemical is best evaluated by an analogue approach, or whether a wider 
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category approach should be used. One factor that would affect the choice is whether the chemical 
is a member of a category that has already been evaluated. Another factor would be the number of 
analogues identified: if a significant number of analogues are identified, then a wider category 
approach would be justified, as outlined in the next chapter. 


Information on categories that have been evaluated by the US-EPA is available from 
http://www.epa.gov/opptintr/newchems/pubs/chemcat.htm 


Information on categories that have been evaluated within the OECD HPV Chemicals Programme 
is available from http://cs3-hq.oecd.org/scripts/hpv/ 


There is no single information source on categories evaluated within the EU. However, information 
can be found in the Tapir final report (ECB, 2005), Gallegos Saliner et al (2007), and Tsakvoska 
and Worth (2007). 


A number of industry sectors have applied the principles of grouping for use in evaluation of health 
and environmental hazard properties. Examples, including rationales for grouping, include 
petroleum substances (Concawe, 2001), dyes and pigments (ETAD, 2001), chlorinated paraffins 
(CPIA, undated), surfactants (CESIO, 2000, 2003) hydrocarbon solvents (HSPA, 2002), acrylate 
resins (UV/EB Acrylate Resins, 2003), petroleum additives (ATC, 2000a, b) and bitumen 
(Eurobitume, 2002) (see Appendix 9 of the Tapir final report: ECB, 2005).  


Categorisation approaches have been applied to flavours and fragrances (Salvito, 2007) under 
JECFA, USHPV, Environment and Health Canada DSL Program, SPORT, and the safety 
assessment of fragrance ingredients under RIFM. 


Computational methods for analogue selections are expert knowledge in combination with 
electronic substructure searching and automatic tools using molecular similarity indexes (e.g. the 
Tanimoto similarity index). The pharmaceutical industry, which are the predominant users of the 
concept of molecular similarity, are employing similarity methods in a wide range of applications 
e.g. virtual screening, estimation of absorption, distribution, metabolism, excretion and toxicity 
(ADME/Tox) and prediction of physico-chemical properties (solubility, portioning, etc.). Whilst 
these techniques have not been widely used in this context, the use of such techniques should be 
considered when searching for relevant source chemicals for comparison. 


A non-exhaustive list of possible analogue-searching tools is given in Table R. 6-2 


The identification strategy is an exploratory process, and is not intended to be an element of the 
read-across rationale. If a large number of analogues are identified, the use of the categories 
approach described in the next chapter is recommended. It should also be noted that the use of a 
category approach reduces the demands on extensive data for any individual source chemical, as 
this approach draws on the cumulative data available for all the individual chemicals in the 
category. 


The structural similarity and the purity and impurity profiles of the substance and the structural 
analogue need to be assessed. The fundamental basis for any read-across decision must be that the 
chemical structures of the analogues are sufficiently close for there to be a reasonable expectation 
of similar effects. The more divergent the structures, the lower will be confidence in making such a 
prediction. In general, where biologically active functional groups are present, they should be 
present in both structures and be in the same structural orientation so that any biological activity 
would be unaffected.   


The extent to which differences in the purity or impurities are likely to influence the overall toxicity 
(Hanway, 2000), needs to be addressed and, where technically possible, excluded. 
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Step 2: Data gathering for the analogues 


For the source analogues chosen, published and unpublished data should be gathered on standard 
physico-chemical properties, environmental fate and transport properties, ecotoxicological and 
toxicological effects. Standard physico-chemical properties include physical state, molecular 
weight, log Kow and other partition coefficients (e.g. the Henry’s Law coefficient, soil organic-
carbon partition coefficient), aqueous solubility, particle size and structure30, vapour pressure, 
melting point and boiling point. Since these physico-chemical properties provide basic information 
on environmental distribution, fate and bioavailability, they can often provide supporting 
information for the read-across. The data gathering should include all existing relevant data, 
including both experimental data and data generated by non-testing methods. 


If a large number of analogues are identified, it is recommended to consider forming a larger 
chemical category (see Section R.6.2.4). If this is not feasible, e.g. for practical reasons, 
computational tools such as (Q)SARs can help to reduce the dataset to a subset of the closest 
analogues, e.g. homologues for which properties similar to the target chemical are estimated (see 
Section R.6.2.2.1). 


Data is already available on many high volume chemicals that have been thoroughly assessed. 
Information on substances assessed by the OECD is available from the OECD (http://cs3-
hq.oecd.org/scripts/hpv) and the United Nations: 


(http://www.chem.unep.ch/irptc/sids/OECDSIDS/sidspub.html). 


Information on chemicals assessed in the EU can be found on the ECB website (http://ecb.jrc.it). 


Information on the environmental and human health effects of chemicals can be found from a large 
number of internet-accessible databases. A list of such databases, including internet links, has been 
compiled by the European Chemicals Bureau 


(http://ecb.jrc.it/QSAR/information_sources/information_databases.php). 


Step 3: Evaluation of available data for adequacy 


Where data is available from relevant peer-reviewed sources such as the OECD HPV Chemicals 
programme, EU risk assessment programme or other comparable sources, the data can normally be 
used without further evaluation. 


In other cases, the available experimental data should be evaluated for adequacy according to 
Chapter R.4 or by using the OECD Guidance for Determining the Quality of Data for the SIDS 
Dossier (see Section 3.1 of the OECD Manual for Investigation of HPV Chemicals). 


If read-across data have not been produced using the most current test methods, required under 
REACH, particularly careful consideration of the quality and suitability of a method is important 
(Hanway and Evans, 2000). 


Step 4: Construct a matrix of data availability 


A matrix of data availability should be constructed for the target endpoint and all other relevant 
endpoints (see Section R.6.2.7 for an example). The matrix should include the chemical of interest 
(target chemical) and the analogue(s) (source chemical(s)). If multiple analogues are identified, they 
should be arranged in a suitable order (e.g. according to molecular weight). The ordering should 
reflect a trend or progression within the group. The cells of the matrix should indicate whether data 
are available or unavailable. If possible, the cells should also indicate the available reliable key 
study results. 
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Step 5: Assess the adequacy of the analogue approach and fill the data gap 


It is currently only possible to provide limited guidance about how to decide whether data from an 
analogue can be used to fill a data gap, and the decision remains largely an expert judgement. 
Similarly, it is not possible to provide definite guidance on how data gaps could be filled 
quantitatively by read-across. 


However, the factors shown in Section R.6.2.2.1 need to be addressed when evaluating the results 
of a read-across using an analogue approach. The supporting evidence discussed in Section 
R.6.2.2.1 (subsections f, g and h) should also be considered. 


Wherever possible, the relevance of the read-across of other endpoints should be evaluated in the 
light of the known or suspected mode of action. The applicability of the read-across can also be 
evaluated in the light of available data for both source and target chemical for other endpoints 
where the mode of action is likely to be similar. The use of QSAR predictions can also be useful to 
assess the applicability of the read-across, both by predicting the missing data and comparing the 
experimental data available and the predictions. 


Chemicals that cannot be represented by a molecular formula or structure can be handled on a case-
by-case basis, depending on the components of the complex substance and on the data available for 
the complex substance and/or components. 


If the read-across is considered to be suitable, the missing data for the target chemical(s) is 
evaluated using the data from the source chemical(s) according to the guidance in Section R.6.2.2 


If the read-across is not considered to be suitable, three options are possible. It may be necessary to 
identify alternative analogues – the best analogues may indeed not have the relevant experimental 
data, so it may be necessary to choose analogues of lower quality in order to obtain data - or the use 
of a more extended category approach can be considered. It may also be necessary to obtain the 
information directly by testing (in which case the options provided by Annex XI in REACH are not 
relevant). 


Step 6: Document the analogue approach 


If the read-across is considered to be suitable, the approach should be documented according to an 
appropriate format in order to justify that the approach may be used instead of testing (see Section 
R.6.2.6). The justification for the read-across should include an explanation of the rationale, as well 
as the assessment including all relevant supporting information. Ideally examples of unsuitable 
read-across should also be documented. 
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Table R. 6-2 Selected internet-based tools for analogue-searching 
Internet Tool & Website Remarks 


AIM US-EPA’s Analog Identification Methodology 
Links to publicly available, experimental toxicity data for target 
chemical as well as structural analogues 
Due to be publicly available in early 2007 
Contains 31,031 records 
Searchable by CAS number, SMILES and (sub)structure 
(see Section R.6.1.8 for further information) 


Ambit 
http://ambit.acad.bg 
 


Chemical databases and functional tools, including a tool for defining 
applicability domain of QSAR models 
Developed by IdeaConsult Ltd 
Publicly available 
Contains 463,426 records 
Searchable by chemical name, CAS number, SMILES and 
(sub)structure 
(Section R.6.1.8 for further information) 


ChemFinder 
http://www.chemfinder.com 
 


Publicly available and subscription scientific databases 
Searchable by diverse parameters including chemical name, 
synonyms, CAS number, formula, chemical structure (exact match, 
substructure, similarity search), toxicological and physico-chemical 
properties 


ChemID Plus 
http://chem.sis.nlm.nih.gov/chemidplus 


Publicly available database from the US National Library of Medicine 
(NLM). 
Contains over 379,000 records 
Searchable by chemical name and CAS number 


Hazardous Substances Database (HSDB) 
http://toxnet.nlm.nih.gov 
 


Publicly available toxicology database on the National Library of 
Medicine's (NLM) Toxicology Data Network (TOXNET) 
More than 4800 peer-reviewed records 
Searchable by chemical name, fragment name, CAS number, subject 
terms 


Danish (Q)SAR Database 
http://ecbqsar.jrc.it 
 


Publicly available version of the QSAR database developed by DK 
EPA, and made available by ECB website 
Contains 166,000 records 
Searchable by chemical name, CAS number, endpoint, and 
(sub)structure 
Section R.6.1.8.  for further information) 


Leadscope 
http://www.leadscope.com 
 


Commercially available databases and (Q)SAR functionalities 
Searchable by chemical name, (sub)structure, toxic effect, study type, 
and experimental conditions 
(Section R.6.1.8 for further information) 


SciFinder 
http://www.cas.org/SCIFINDER 
 


Commercially available and internet-accessible portal to extensive 
collection of chemical and biochemical information from scientific 
literature and patents. 
Searchable by chemical name, (sub)structure, biological sequence and 
reaction, as well as by research topic, author, and company. 
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Figure R.6-5: Stepwise procedure to the analogue approach 
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R.6.2.4 General guidance on a stepwise procedure to develop categories 


Chemical categories accomplish the goal of obtaining hazard information through the evaluation of 
all available experimental data for the individual chemicals in the category, so that reliable 
estimates that are adequate for classification and labelling and/or risk assessment can be made 
without further testing of the individual members of the category. If there is sufficient experimental 
data to support the category evaluation that the chemicals in the category behave in a similar or 
predictable manner, then the relational features described in Table R. 6-5 can be used to assess the 
chemicals instead of conducting additional testing. If not, it may be necessary to: a) perform limited 
and targeted testing; b) revise the category hypothesis (and therefore the applicability of the 
category in terms of members and/or endpoints); or c) as a last resort abandon the category 
hypothesis. 


The review of the use of chemical categories carried out in preparation for the development of this 
guidance31 concluded that the main lessons learned with the use of the chemical category approach 
are: 


                                                 
31 Modified from Appendix 9 in the Tapir final report (see ECB, 2005) 
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1. Initial hazard assessments were agreed by OECD member countries for 240 chemicals in 42 
different categories as of 2006, by applying the chemical category approach. The chemical 
category approach can therefore be considered to be widely accepted for regulatory purposes. 


2. Currently more than a third of the substances assessed yearly within the OECD HPV Chemicals 
Programme are assessed through the use of chemical categories and this fraction is estimated to 
increase significantly over the next few years as experience grows in member countries. 


3. As already concluded for the US HPV Challenge Programme, chemical categories can be used 
to estimate results for both environmental and human health endpoints. 


The guidance in this chapter documents a stepwise approach to the formation of categories. The 
current practice is based on the use of non-computational methods. However, guidance is also 
included on where computational tools could be used at various steps in this process to support the 
development of categories. It is emphasised that such computational tools can supplement but do 
not replace the need for expert judgement, which is required throughout the process. Whilst the use 
of these tools is considered to be helpful in a category approach, it should be recognised that the use 
of approaches for which there is little or no regulatory precedence should be used in close 
collaboration with the relevant regulatory authority. 


This chapter should be read with the understanding that the formation of categories can be carried 
out using the expertise routinely used in hazard identification and risk assessment. However, given 
the large number and diversity of chemicals that exist, and by extension categories that may be 
formed, guidance on how to develop and evaluate chemical categories cannot be captured in terms 
of rigid rules. Rather this section describes how information on chemical properties and activities 
and when available, metabolism and mechanisms of action should be gathered and combined with 
expert judgement to form robust and well rationalised categories, as well as guidance on how to 
document the justification for each category. Based on a learning-by-doing approach, the 
experience gained in application of this approach will lead to further improvements of this guidance 
in the future. 


R.6.2.4.1 Stepwise procedure to the formation of chemical categories 


In order to use the results from a category, it is necessary to demonstrate that a chemical category is 
robust, and to do this, certain types of information should be documented. In order to collect this 
information in a systematic and transparent manner, it is recommended to follow a stepwise 
approach (Figure R.6-6). The general scheme should be regarded as flexible, since there may be 
alternative ways of most efficiently obtaining the information. 


One reason for needing flexibility is that there can be different starting points in category formation. 
For example, it may be desirable to start from a single chemical, or small group of chemicals, and to 
identify analogues to establish a larger category. Alternatively, it may be desirable to start from a 
defined set of chemicals (e.g. a set list of already classified substances), and to find ways of 
grouping them and finding additional analogues relating to them. 
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Figure R.6-6: Stepwise procedure to category development 
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Step 0: Check whether the chemical is a member of an existing category 


Before considering whether to develop a category for a group of substances, the first step should be 
to determine whether the chemical(s) is (are) a named member of a category that has already been 
evaluated. Information sources on existing categories include: 


- US-EPA: http://www.epa.gov/opptintr/newchems/pubs/chemcat.htm 


- OECD: http://cs3-hq.oecd.org/scripts/hpv 


- United Nations: http://www.chem.unep.ch/irptc/sids/OECDSIDS/sidspub.html 
A number of industry sectors have applied the principles of grouping for use in evaluation of health 
and environmental hazard properties. Examples, including rationales for grouping, include 
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petroleum substances (Concawe 2001), dyes and pigments (ETAD, 2001), chlorinated paraffins 
(CPIA, undated), surfactants (CESIO, 2000, 2003) hydrocarbon solvents (HSPA, 2002), acrylate 
resins (UV/EB Acrylate Resins, 2003), petroleum additives (ATC, 2000a, b) and bitumen 
(Eurobitume, 2002) (see also Appendix 9 in the Tapir final report: ECB, 2005). 


Categorisation approaches have been applied to flavours and fragrances (Salvito, 2007) under 
JECFA, USHPV, Environment and Health Canada DSL Program, SPORT, and the safety 
assessment of fragrance ingredients under RIFM. 


Under REACH guidance on the identification of substances and the description of their identity is 
given in Guidance on substance identification. 


Under REACH it would be helpful for potential and actual registrants if the Chemicals Agency 
would collect and make available information on categories that have already been evaluated. In 
addition, on the basis of the information provided by industry in the pre-registration phase it would 
be helpful if the Agency would be able to make suggestions for new categories that could be further 
developed by industry. 


If the chemical is a member of a category that has already been evaluated, its inclusion into the new 
category should be justified. It is usually sufficient to refer to the evaluation of the category when 
assessing the chemical, and to refer to the results that have been agreed for the category, taking 
account of the position of the chemical in the category. Where new data are available for some 
endpoints, these may be used to verify the existing category and could, depending on the results, 
lead to a revision of the category. 


In some cases, a relevant category may exist, but where the chemical of interest has not been 
specifically included in the category. For example, this can be the case where a category including 
only a number of HPV chemicals has been evaluated. In this case, it would be appropriate to extend 
the membership of the currently defined category to include the chemical of interest. For further 
guidance on the consequences of extending a category in this way see Section R.6.2.1.2 


Step 1: Develop category hypothesis and definition and identify category members 


The first step in developing a category is to develop a basis for the proposed grouping of chemicals. 


The category definition should list all of the substances and endpoints covered. Chemical category 
definitions have referred to chemical classes with a common functional group (e.g. epoxides) or 
chemicals with an incremental and constant change across the category (e.g. a chain-length 
category). 


Although the chemical structure is usually the starting point, a category definition could also refer 
to a group of chemicals related by a mechanism of action (e.g. non-polar narcotics) or a particular 
property. In practice, this particular property is largely related to the chemical structure. For 
example, in the case of hydrocarbon solvents, products were separated into categories based on 
basic hydrocarbon structure - aliphatic or aromatic - and then further separated based on boiling 
ranges, carbon number, and other properties. In some cases, the aliphatic hydrocarbon categories 
were further separated into subcategories based on specific aliphatic structure such as normal or 
branched aliphatics (IHSC, 2004/2005). 


Some categories have been defined in terms of a metabolic pathway, i.e. they have a stepwise 
metabolic pathway producing the different members within the category with each metabolic step. 
More detailed examples of how these types of categories have been evaluated are shown in Section 
R.6.2.5.2. 
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In addition, the category definition should describe the molecular structure a chemical must have to 
be included in the category, including criteria such as carbon chain length, functionality, and 
chemical or metabolite equivalence considerations. 


It is possible to develop and propose a category for a specific endpoint, or a selection of endpoints, 
rather than for all of the endpoints required for the substance in question, although this restriction 
should only be applied where strictly necessary. In particular, all the endpoints that can be expected 
to be relevant for the category should be included. Since a category is based on an underlying 
hypothesis of a common mechanism of action, the wider the range of endpoints covered, the more 
robust the results that are obtained from the category approach. 


The category hypothesis should also address: 


- the chemical similarities (analogies) and trends in properties and/or activities that 
collectively generate an association between the members. These features can be regarded as 
the parameters that hold the category members together. 


- the specific instances of read-across and trend analysis (interpolations and extrapolations), 
and any specific computational methods that have been used. 


- the set of inclusion and/or exclusion rules that identify the ranges of values within which 
reliable estimations can be made for category members for the given endpoint. These rules, 
can be described as the applicability domain for an endpoint and provide a means of 
extending the category membership to chemicals not explicitly included in the current 
definition of a category. 


Depending on the basis for the category, the individual members of the category are identified. 


In many cases, this is done on an empirical and non-systematic basis. In the OECD HPV and EU 
ESR programmes, chemicals have frequently been grouped on the basis of their obvious structural 
similarities (e.g. phthalate esters, groups of oil-derived complex substances, metal compounds). 


Since categories have often been developed in the context of a High Production Volume Chemicals 
programme, the selection of the chemicals that are included in a particular chemical category has 
normally been guided by the fact that the chemicals in the category are produced in high volumes. 
However, it should be noted that a category may also contain substances that are not produced in 
high volumes (or indeed, substances that are not necessarily commercially available). These 
chemicals are also legitimate members of the category, and may in some cases prove to be relevant 
candidates for testing in order to evaluate the properties of the category as a whole. 


The formation of a category has in many cases also been dependant on which chemicals are 
manufactured by the consortium of companies sponsoring the category. However, it should be 
noted that a category may also contain substances that are produced by a number of different 
companies. It is therefore important for industries wishing to use this approach to consider the 
formation of a consortium (e.g. based on an Industry sector group) in order to obtain appropriate 
support and information. 


However, when developing a category, the possibility of including additional chemicals that had not 
been initially selected since they did not meet these pragmatic criteria should be seriously 
considered. Data may be available for these chemicals that can help in the assessment of the 
chemicals for which registration dossiers are being prepared. Inclusion of these chemicals will 
increase the robustness of the category, and reduce the possibility that the addition of these 
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chemicals at a future date would lead to revision of the conclusions for the chemicals specifically 
under evaluation. 


There are many approaches to making a list of category members from the use of simple manual 
approaches to the use of automated computer-based analogue searching methods. 


In preparing a comprehensive list of ethers to form a category of low molecular weight ethers with 
carbon numbers from 2 to 6, permutations of the SMILES notation for these compounds was used 
(see Hart and Veith, 2007). This approach has the advantage of speed and simplicity, but there are 
also disadvantages associated with the approach. Systematic use of the SMILES notation can ensure 
that all possible members of a category are included, and the systematic names of the individual 
members can be derived from the structures. However, it is often difficult to identify the CAS 
numbers of the substances without additional work. The production process may also vary across 
the range of a category, leading to the formation of commercial products of varying complexity, and 
potentially differing impurity profiles, depending on carbon number. Whilst most of the low carbon 
number ethers are produced as single compounds, many of the higher carbon number ethers are 
produced as complex substances with varying components. These commercial compounds may 
have their own separate CAS numbers, and the available data may only be available for the 
commercially produced complex substance, rather than for the individual compounds identified on 
the basis of their structure. 


In the case of new category proposals, computational methods can help to develop the category 
hypothesis (rationale) and to define the category in terms of its endpoints and members. The choice 
of computational method(s) is likely to depend on the starting point of the investigation. For 
example, the user may start from a single chemical or a small group of chemicals, with the intention 
of building up a category by drawing on data from multiple sources (bottom-up or systematic 
approach). Examples of tools that might help include expert systems such as Derek (LHASA Ltd, 
UK) or other tools such as Leadscope (Leadscope Inc, USA) or AIM (US-EPA) which are 
described in Section R.6.1.8.. In addition, combinatorial methods exist for identifying, a priori, the 
possible permutations of the substituents on a given substructure. Examples of tools capable of this 
include TSAR or Cerius2. A variety of computer-based analogue-searching tools have been 
summarised in Table R. 6-2 in Section R.6.2.3. . In some cases, these techniques may identify 
compounds which contain more than one isomer, which can give rise to difficulties in estimating 
the properties of the individual components (see example in Worth et al, 2007). However, 
regulatory experience with the use of these computational tools is still limited, and further guidance 
will need to be developed in the near future.  


In identifying a category, it is important that all potential category members are described as 
comprehensively as possible. For potential members of a category, all relevant CAS numbers 
should be selected. For some substances, there may be more than one CAS number, and studies 
may contain relevant data reported under different CAS numbers. Due to historic reporting errors, a 
CAS number used to describe a substance may not accurately describe the substance as marketed. 
The CAS numbers of members of the category should also be checked against different chemical 
inventories (e.g. TSCA, EU, Customs Inventories) as these inventories may indicate which CAS 
numbers are used for marketing the substances and hence for which CAS numbers additional data 
might be available. 


It is important that information on the purity and impurity profiles of all potential category members 
is collected at the same time as details of the molecular structure.  Differing purity or impurities 
could influence the overall toxicity.  For example, a category member may contain a particularly 
toxic impurity that is not present in the other substances making it difficult or impossible to draw 
conclusions on the toxicity of other substances in the category. It is therefore important that 
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category members have similar purity profiles or, where they differ, the effect of the differing purity 
profiles is known. 


Step 2: Gather data for each category member 


For each member of the category, published and unpublished data should be gathered on physico-
chemical property(ies), environmental fate parameter(s), toxicological (human health) and 
ecotoxicity (environmental species) effect(s). This should include all existing relevant data and not 
be limited to the endpoints that are mandatory within a given programme (e.g. metabolism and 
cancer studies are relevant but not part of SIDS in the OECD HPV Chemicals Programme). In some 
cases where estimated data have been included in an internationally accepted evaluation, these 
estimates can be included on the same basis as other data that has been critically evaluated.  


The computational methods described in Step 2 (Section R.6.2.3) can also be used to identify 
analogues (and corresponding data) that are included in one or more databases. Having identified a 
range of possible chemicals, one or more databases could then be searched to identify those 
chemicals for which data are available. Guidance on data gathering for analogues is also given in 
Section R.6.2.3.1 


Dossiers should be prepared for each category member. Specific guidance on how to prepare 
Dossiers for chemical categories with the IUCLID software will be developed and made available 
in a separate guidance document. Reporting formats are described in Section R.6.2.6. 


Step 3: Evaluate available data for adequacy 


Available data should be evaluated for its adequacy according to Chapter R.4 or by using the OECD 
Guidance for Determining the Quality of Data for the SIDS Dossier (see Section 3.1 of the OECD 
Manual for Investigation of HPV Chemicals). 


In evaluating the available data for a category, a number of additional factors will apply that are not 
relevant when evaluating test results for individual compounds. 


Different types of data may be available for the same endpoint. It is clear that the scope of the 
estimated results for a member of a category cannot exceed the scope of the underlying data for the 
other members of the category, e.g. if for genotoxicity, only in vitro results are available for some 
members of the category (source chemicals), only conclusions on in vitro genotoxicity can be 
reached for the members of the category for which experimental results are lacking (target 
chemical). If the scope of the underlying experimental results for an endpoint vary (e.g. a mix of 
results from screening tests and higher tier tests), it is necessary to clarify the scope of the estimated 
results for the category members for which no experimental results are available. It may be possible 
to apply a Weight of Evidence approach to all the data, which could lead to the same hazard 
identification for all the members of the category, irrespective of the data available for the 
individual compounds. 


An effect that is defined by a particular numerical cut off may lead to different conclusions for 
individual compounds. This type of data should be studied carefully to ensure that the compounds 
are evaluated in a way that reflects the underlying trends across a category. For instance, a series of 
compounds may give rise to data that shows a borderline positive irritant effect for some members 
of the category and a borderline negative effect for others. The data should be carefully evaluated to 
decide whether (a) this reflects accurately a trend across the whole category or whether (b) the 
uncertainties in the experimental data justify allocating the compounds to different subcategories (in 
this example, classifying some category members as irritant and not classifying others). If the 
second option is considered as the most biologically plausible explanation, the conclusion of the 
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evaluation will lead in some cases to a different conclusion than that based on a simple evaluation 
of the data taken in isolation. Hence, a borderline positive effect can be interpreted as a negative 
effect in the light of evidence from other compounds in the category. Similarly, a borderline 
negative effect can be interpreted as positive evaluated taking into account the data from the whole 
category. 


Where the data suggests possible breakpoints, the data should be evaluated to ensure that these 
reflect a genuine change in properties or effects and are not due to comparison of results from 
testing carried out in different laboratories, at different times, with different animal strains, etc. 


The data set may contain an apparent outlier, i.e. one category member where there is experimental 
data that shows the presence of an effect not seen in other category members. This difference can be 
real, and provide evidence of special conditions relevant to the particular substance (e.g. the chronic 
and reproductive toxicity of hexane compared to other lower alkanes). Such results need to be 
evaluated with particular care to establish whether the result reflects a real difference in a 
mechanism of action across the category or whether the test result should be questioned. 


Step 4: Construct a matrix of data availability 


A matrix of data availability (category endpoints vs. members) should be constructed with the 
category members arranged in a suitable order (e.g. according to molecular weight). The ordering of 
the members should reflect any trends or progression seen within the category. The cells of the 
matrix should indicate whether data are available or unavailable. If possible, the cells should also 
indicate the available reliable key study results (see Section R.6.2.7 for an example). 


Step 5: Perform a preliminary evaluation of the category and fill data gaps 


A preliminary assessment of the category should be carried out to determine whether: 
- the category rationale is supported, i.e. the category does in fact exhibit one or more of 


trends postulated in Step 1; and 
- the category is sufficiently robust (i.e. contains sufficient, relevant and reliable information 


on the category members) for the assessment purpose. 
- This assessment should be carried out for each endpoint, as the category rationale may lead 


to a relevant assessment for some endpoints and not for others. 
- This assessment is largely a matter of expert judgement. Assessment of the category 


rationale and robustness of the category for the particular regulatory purpose is closely 
related to the approach chosen for filling data gaps for any particular endpoint, and here the 
guidance in Section R.6.2.2.  for read-across, trend analysis and the use of external QSARs 
should be taken into account. 


- If the initial assessment indicates that both criteria are satisfied for a particular endpoint, the 
data gaps can be filled according to the guidance in Section R.6.2.2 and the chemical 
category can be finalised and documented. 


- In applying these techniques, the background for the basis on which the category is formed 
should be reflected in the way techniques are chosen and applied. Hence for some effects, 
where the test data suggest a uniform property across a group, read-across from the existing 
data would normally be considered appropriate. In other cases, where there is a trend in 
aquatic toxicity related to a change in log Kow and based on a narcotic mechanism of 
action, the data gaps may be filled by data from a valid QSAR for the category. 
Alternatively, the category can be sub-divided into a number of subcategories defined by the 
breakpoints in the category, and members evaluated within each subcategory. 
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If the initial category does not satisfy both of these criteria, the following options should be 
considered: 


- If further examination of the data suggests that there is a pattern of effects for a limited 
number of chemicals in the group, then the analysis might suggest that the category should 
be modified e.g. divided into subcategories (return to step 1). 


- If adequate data do not exist, but the structure-based category is reliable for one or more 
endpoints, then a category approach may still be proposed for these endpoints. Testing of 
some chemical category members for some endpoints would still be necessary (go to Step 
6). The choice of chemicals and endpoints for testing should be scientifically motivated, but 
is also likely to involve animal welfare and financial considerations, especially in the case of 
more expensive endpoints. 


- If there are adequate data for a given endpoint, but no apparent pattern, the proposed 
category may not be appropriate and so testing may be required for all remaining category 
members for that endpoint (i.e. the category is abandoned). 


Step 6: Perform and/or propose testing 


If the preliminary assessment supports the category rationale (i.e. a pattern or trend is observed), but 
the category does not appear to contain sufficient, relevant and reliable information to assess all 
category members, it may be necessary to perform or propose testing. 


In proposing additional testing, a number of factors should be taken into consideration. 


- Since a category may contain compounds of different production volumes, the standard 
information requirements (e.g. those stipulated in Annexes VI to X for REACH or those 
stipulated in the OECD Manual for Investigation of HPV Chemicals for the OECD HPV 
Chemicals Programme) may vary from compound to compound within a category. 
However, there may be strong scientific reasons that the recommended testing should be 
conducted on lower tonnage category member(s) in order to identify the actual hazards of 
category. In which case the test plans should be confirmed with the appropriate regulatory 
authority32. 


- The choice of test will be influenced by the results of the preliminary evaluation of the 
category. 


- If there are no data for any of the members of a category for a particular endpoint, full 
testing of a limited number of carefully selected category members may be considered 
appropriate. 


- When data are already available indicating the presence or absence of a particular effect, 
tests may be chosen to provide evidence that compounds selected for testing show the 
effects that have been predicted from the trend of the property. Hence, for a substance in a 
category where e.g. skin irritation is predicted, a simple in vitro test would be sufficient to 
provide confirmation of the effect. 


Test plans for chemical categories should include a category definition, rationale, and matrix of data 
availability and be accompanied by the Dossiers for each category member. 


The rationale supporting a category definition should be as simple and transparent as possible, and 
should explain why the existing data and proposed testing data allow interpolation or extrapolation 


                                                 
32 Under REACH, the appropriate regulatory authority for approving test proposals is the European Chemicals Agency. 
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to other members of the category that have no data or proposed testing. The category rationale 
should be documented in the Category Reporting Format, as described in Section R.6.2.6 


The test plan needs to summarise the adequacy of the existing data, and how the proposed testing 
will adequately characterise the category. 


The matrix of data is a useful part of the test plan and provides a tool for consideration and 
presentation of the available data. The endpoints are rows in the matrix. If toxicity is expected to 
vary in a regular pattern from one end of the range of category members to the other end (e.g. high 
toxicity to low toxicity), samples chosen for testing should bracket both ends of toxicity. If the 
category is large, testing also needs to be performed and/or data should be available for one or more 
members in the middle of the range of toxicity. Any change in a tendency for a property should be 
accompanied by data in the adjacent cells in order to define the limits for the resulting subsets of the 
category or subcategories. Assuming the columns are the category members, there are no rules for 
the number of columns and cells that must be filled nor the number that can be empty. Acceptability 
of the matrix will depend on the number of members in the category, the endpoint, and the 
confidence in the interpolation and extrapolation. 


When selecting a sample to test, it should be representative of the substance marketed, including the 
presence of any manufacturing impurities. 


It should be noted that the category test plan is intended to provide information about the properties 
of the group as a whole rather than the properties of any specific, individual compound. A category 
test plan may thus identify as key substances for testing substances of little or no commercial 
importance. Whilst in some cases this may even require the synthesis of chemicals specifically for 
this purpose, the approach may still prove more economical, both in terms of expense and numbers 
of animals used for testing, than a more conventional testing strategy based on individual 
commercially available chemicals. 


Under REACH, whether or not testing needs to be proposed (to the Agency) depends on whether 
the information sought is part of the standard information requirements in Annexes VII or VIII 
(testing may be performed) or Annexes IX or X (testing must be proposed). The Registrant needs to 
decide which substances should be included in a category. However, in the case that a testing 
proposal needs to be submitted, the Agency may decide not to accept a testing proposal for a certain 
substance if it considers that the substance belongs to a category that already contains the necessary 
data element. 


Step 7: Perform a further assessment of the category 


If new test data are generated, the category should be revised and further assessment to determine 
whether the criteria outlined in Step 5 are satisfied and therefore whether the category can be 
finalised and documented. 


If the results support the category, the testing phase is complete and the chemical category can be 
finalised and documented. Remaining data gaps can be filled according to the guidance in Section 
R.6.2.2. 


If the results do not support the category, further testing may be carried out, members of the 
category may be changed (e.g. dividing the category as appropriate), or the category proposal may 
be dropped altogether. The latter implies that testing will then be done to fill all appropriate 
endpoints for each category member. 
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Step 8: Document the finalised category 


The finalised category should be documented in the form of a suitable reporting format (see Section 
R. 6.2.6 for proposed format). 


Chemicals that cannot be represented by a molecular formula or structure can be handled on a case-
by-case, depending on the components of the substance and on the data available for the substance 
and/or components. 


While a category may be regarded as finalised, it may be revised subsequently in the light of new 
data and/or experience. For example, the category could be extended by including additional 
chemicals, or may even be redefined by withdrawing one or more substances. 


Under REACH, a category may be revised on the basis of new Registrations. If this leads to new 
testing proposals, the Agency may decide not to accept a testing proposal for a certain substance if 
it considers that the substance belongs to a category that already contains the necessary data 
element. 


R.6.2.4.2 IT tools for elaborating dossiers for members of chemical categories 


IT tools to build dossiers for members of chemical categories and to document the chemical 
categories have been developed, e.g. IUCLID 5 or HPVIS. 


HPVIS has been developed by the US-EPA in the context of the US HPV Challenge Programme. 


IUCLID 5 is the recommended tool for submission of dossiers under REACH as well as under the 
OECD HPV Chemicals Programme. 


Both tools, while focusing on the elaboration of dossiers for single substances, allow for the 
grouping of substances, either for simple analogues or into more complex chemical categories. 


Guidance on how to prepare documentation for chemical categories according to the present 
guidance document with the above mentioned IT tools will be prepared separately. 


R.6.2.5 Guidance on specific types of categories 


In this chapter, guidance is provided for some specific types of chemical categories. It should be 
highlighted that the categories described in this chapter are not the only category types that might 
ever be formed or created. 


R.6.2.5.1 Chain length 


Chain-length categories show an incremental, and usually constant, increase in chain length across 
the category. It is assumed that each category member exhibits the same toxic mode of action unless 
there is a good scientifically demonstrated reason to believe this is not the case. Examples include 
the homologous series of alpha-olefins, where each category member differs by a methylene group 
(−CH2− unit), and the ethylene glycols, where there is an incremental increase in the number of 
CH2CH2O groups. Examples of chain length categories which have been assessed within the OECD 
HPV Chemicals Programme are alpha-olefins (CAS Nos: 592-41-6, 111-66-0, 872-05-9, 112-41-4, 
1120-36-1), higher olefins (CAS Nos: 25264-93-1, 25339-56-4, 25377-83-7, 27215-95-8, 25339-
53-1, 25378-22-7, 85535-87-1, 629-73-2, 112-88-9) or monoethylene glycol ethers (CAS Nos: 
2807-30-9, 111-76-2, 112-25-4) (UNEP Chemicals, 2006). 


 105







CHAPTER R.6 – QSARS AND GROUPING OF CHEMICALS 


Categories defined by chain length generally show an incremental change in molecular weight and 
other physico-chemical properties, such as water solubility or log Kow. However, not all properties 
will necessarily exhibit a linear relationship with chain length and care must be taken in making 
assumptions about such trends. For many homologous series, increasing log Kow leads to increasing 
fish toxicity whilst at the same time water solubility decreases. There is usually a point where the 
solubility is too low to be expressed. For example, in alpha-olefins there is an apparent cut off point 
between the C8 and C10 chain length at which acute toxicity to fish is no longer observed. Similarly, 
a trend of increasing molecular weight may lead to decreasing systemic toxicity as absorption 
decreases. There may be a change of physical state of the category members as chain length 
increases. 


Care should be taken when evaluating a category containing both branched chain chemicals and 
linear chain chemicals. Whilst there may be no influence of degree of branching on a trend for some 
endpoints (e.g. aquatic toxicity), significant differences could be expected for other endpoints (e.g. 
biodegradation). For these endpoints where differences in trend are seen, it may be helpful to divide 
the category into subcategories in order to provide a robust justification for the assessment. 


Careful thought should be given to selecting the boundaries of a chain length category. The cut off 
points described above may provide useful boundaries. The potential scope and size of a chain 
length category may be larger than that covered by a particular manufacturer or consortium. Where 
possible, well-characterised substances which are not necessarily HPV chemicals but which fit into 
the series should be included. There may be cases when testing the end members of a chain length 
category is not appropriate. For example if the existing data indicates that the toxicity cut off occurs 
earlier in the series, it may not be necessary to test the end member for that endpoint. 


QSARs can be used to help justify the category and fill data gaps. In general, substances at either 
end of a chain length category should have all endpoints fulfilled, preferably with test data. This 
permits interpolation of data to the other category members rather than extrapolation and increases 
confidence in the estimate. For example, in the category on ethylene glycols, a linear regression was 
used to predict acute aquatic toxicity, indicating that toxicity decreases with increasing chain length, 
and further supporting the low toxicity of the category members concluded from available 
experimental data. For categories where there is more than one variable, such as variation in the 
length and degree of branching of the chains, more category members are likely to be required to 
bring confidence to the interpolations being made. 


Other examples are oleochemical derivatives which can be grouped in such categories like fatty 
acids or alkyl sulfates. These categories may contain single-chain chemicals as well as mixtures 
containing chemicals of distinct chain lengths at varying amounts. The relative amounts of 
individual chain length molecules in mixtures are usually reflecting the chain length distribution in 
natural fats and oils from which they are derived. Since the category chemicals differ from each 
other only by the number of -CH2-CH2- units, these categories are very homogenous and exhibit a 
constant pattern in the changing of the potency of the properties across the category as described 
below. 


R.6.2.5.2 Metabolic pathways 


The underlying hypothesis for a metabolic series is a sequential metabolism of a parent chemical to 
downstream blood metabolites that are chemicals of interest. Hazard identification studies with the 
parent compound could then be used to identify the hazards associated with systemic blood levels 
of the downstream primary and secondary metabolites and once quantified, can be used in place of 
studies using direct exposure to primary and secondary metabolites themselves. In certain instances, 
the metabolism of the parent compound within barrier tissue (e.g. lung or gut tissue) occurs so 
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rapidly that the initial primary metabolite is the predominant chemical found within the blood. 
Under these circumstances data from hazard identification studies conducted with that primary 
metabolite itself can be used to identify hazards for the parent compound. PBPK or PBPD models 
may help to define categories. The metabolic pathway approach is usually reserved to some 
toxicological endpoints. For physico-chemical properties, environmental fate and ecotoxicity, 
information on the parent compound would need to be available. Examples of metabolic pathway 
categories which have been assessed within the OECD HPV Chemicals Programme are isobutyl 
isobutyrate (CAS No 97-85-8) or trimellitic anhydride (CAS No 552-30-7) (UNEP Chemicals, 
2006). 


The first technical issues faced when forming a metabolic series is to determine if the metabolism 
that is assumed to occur does occur independently of the requirements of the programme under 
which the chemical is assessed. This is necessary before moving any further in developing a 
metabolic category and preferentially should be determined in vivo. In certain instances, in vitro 
metabolic studies can be used to help identify metabolic pathways, but the definitive evidence 
should be conducted in whole animals. The primary and secondary metabolites should be detected 
either in the blood or tissue. Primary and secondary metabolites that cannot be readily determined in 
blood or tissue should not be candidates for a metabolic series approach without some limitation 
placed upon the use of the information. 


The second technical issue pertains to the level of evidence required to describe the metabolic 
processes. Direct measurement of the parent chemical and primary and secondary metabolites in the 
blood in an in vivo exposure is the recommended standard. The level of evidence required to 
presume that there will be blood-borne levels of primary and secondary metabolites following 
exposure to parent chemical, will have to be determined on a case-by-case basis. Certain metabolic 
processes are ubiquitous and well understood and these can be presumed to occur without 
performing in vivo experiments in every instance. Other metabolic processes are not part of normal 
metabolism or require enzyme induction. These metabolic processes may not be well characterised 
and should not be assumed without specific in vivo evidence of blood levels of primary and 
secondary metabolites. 


The third technical issue provides a limitation for the metabolic approach to forming categories. 
The metabolic category reasoning is only useful for identifying hazards related to systemic blood 
levels of the parent compound and/or primary and secondary metabolites. Other endpoints of hazard 
identification studies that are dependent upon site of contact effects (e.g. eye, skin, respiratory tract 
irritation, irritation to gastric mucosa) cannot be addressed using the metabolic category logic.  
These sites of contact effects are often due to the physical chemical property of the chemical in 
question and therefore may differ considerably between the parent compound and primary and 
secondary metabolites. In addition, tests that identify unique structural characteristics (e.g. skin or 
respiratory sensitisation) or are dependant upon physical chemical properties (e.g. volatility and 
LC50 values) should not be considered as part of metabolic category because these properties may 
not be similar amongst the various members of the metabolic series. 


An additional limitation of the metabolic categories approach is that metabolism and toxicokinetics 
experiments have to be conducted with the parent compound. These types of studies are not 
requested in most review programmes and therefore would require a sponsor of the chemical to do 
additional work beyond what is normally considered necessary. However, it should be recognized 
that the savings involved (numbers of animals used, testing costs) could be considerable compared 
with generating data for each metabolic category member for each endpoint of systemic toxicity. 
For screening level assessments that are interested in identifying hazards related to systemic blood 
levels, it should not become necessary to provide definitive toxicokinetic evidence or develop a 
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toxicokinetic model for acceptance of hazard identification studies as relevant for the primary and 
secondary metabolites. 


An additional advantage of using the metabolic category toxicity data is that in certain instances, 
higher systemic blood levels of a chemical can be achieved from metabolic pathways than if the 
primary or secondary metabolite was administered directly. For example, if a material is corrosive 
or has limited volatility, higher blood levels may be found following the administration of the 
parent compound than if the primary or secondary metabolite was administered directly to the 
animal. 


The following specific issues should be taken into account when developing a metabolic pathway 
category, according to the stepwise procedure described in Section R.6.2.4.1 


Step 1: Provide definitive information on the metabolism of the parent chemical to the 
primary and secondary metabolite. This information should also include, preferably, a time 
course data for either blood or tissue for both the parent chemical as well as the primary and 
secondary metabolites. 


Step 2: The metabolism experiment should be examined to determine, if in fact, the primary 
and secondary metabolites are formed, if they achieve appreciable levels within the blood 
and/or tissues and determine basic toxicokinetic parameters for the parent material. For 
example, the T1/2 for elimination for the parent chemical should be determined if possible. If 
the metabolism of the parent chemical to the primary metabolite is rapid and is thought to 
occur within barrier tissues, then it may be appropriate to use hazard identification studies 
from the primary metabolite to identify hazards associated with exposure to the parent 
chemical. 


Step 3: If there are appropriate hazard identification studies that have been conducted with 
the parent chemical or primary or secondary metabolites for similar toxicity endpoints, then 
these studies should be examined to see if these materials have similar toxicity. If data is not 
available for the metabolic series in question and a study is to be designed and conducted, 
then the parent compound should be tested, so that blood levels of all category members will 
be present. The toxicokinetic and metabolic experiments that provide the basis for the 
metabolic category should have robust summaries prepared and be included in the dossier 
for the parent chemical, primary and secondary metabolites. A table should be included 
detailing the relative blood levels of the parent chemical, primary and secondary 
metabolites. 


Step 5: A quantitative analysis between exposures of the parent chemical and the primary 
and secondary metabolite is usually not necessary if the only objective is hazard 
identification. It is recognised that in certain cases quantitative differences play an important 
role in hazard identification (e.g. in the metabolism of C6 - C8 alkanes). For risk assessment 
purposes, a quantitative analysis may become necessary, e.g. additional toxicokinetic 
analysis (including preparing a model) may be appropriate. 


The metabolic approach should not be used for environmental toxicity endpoints unless the 
metabolism of the parent compound to the primary or secondary metabolite can be demonstrated 
within the test species in question. Whereas it may be appropriate to extrapolate within mammals, it 
may not be appropriate to extrapolate between amphibians and fish or insects and other species due 
to the difference in the metabolic processes and enzymes present within those species. 


On the other hand the same concept underlying the metabolic pathways can be used for 
environmental degradation processes. For example, for a substance which hydrolyses very rapidly 
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in aquatic test systems (half-life <1 hour), the aquatic toxicity endpoints can be covered by the test 
results with the degradation product(s) (OECD, 2000). 


R.6.2.5.3 Chemical reaction products and multi-constituent substances 


Categories can be developed for series of chemical reaction products or multi-constituent 
substances (MCS) that are related in some regular fashion. As with categories based on discrete 
chemicals, in a category containing reaction products or MCS some, but not all, of the individual 
substances may require testing.  


A number of categories assessed under the OECD HPV program provide useful case studies on 
dealing with multi-constituent substances. Further information is available at (http://cs3-
hq.oecd.org/scripts/hpv/). For the Ethylene Glycols category, data from PEG 200, a mixture of 
chain lengths, was used to support the human health assessment. For the Linear alkylbenzene 
sulfonates category, aquatic toxicity data was available for both commercial products (mixtures) 
and pure C13 and C14 homologues. The pure homologues showed higher toxicity than the 
commercial mixtures but data for the pure homologues was not used to drive the recommendation 
of the assessment since they were not commercially supplied (Caley et al, 2007). The Bicarbonate 
Special category presented to SIAM 22, and focusing on ammonium bicarbonate, provided an 
interesting example of assessing a reaction mixture using data from pure components. The 
commercial material is a reaction mixture of sodium bicarbonate, sodium carbonate and ammonium 
bicarbonate. Aquatic toxicity data was available for the three components. Ammonium bicarbonate 
is the most toxic and the evaluation therefore focused on the quantity of ammonium ions released to 
water from dissolution of bicarbonate special and the impact of pH on the ammonium speciation 
and toxicity (Caley et al, 2007). Effectively, the ammonium ion was used as a marker for aquatic 
toxicity (see also Section R.6.2.5.5). 


Another example is the reproductive toxicity of technical C7-C9 phthalate ester mixtures. In case of 
ortho phthalate esters, there was clear evidence that phthalates with a C4-C6 backbone (i.e. the 
length of the longest branch in the side chain) were toxic to the reproductive system, whereas 
phthalates with a backbone >C6 might not be. It was assumed therefore that phthalate ester mixtures 
which contained both lower and higher homologues, then the reproductive toxicity capacity/potency 
of the mixture would depend on the amount of the lower homologues (backbone C4-C6) present in 
the mixture. In fact what was observed for some complex mixtures containing a high amount of the 
lower homologues was similar but fewer reproductive toxicity effects, at higher concentrations and 
with less severity than the lower homologues. Therefore, when assessing such mixtures, it would 
not be sufficient to determine just the predominant homologue or different homologues (side-chain, 
backbone lengths) in the mixture, but also the amount and properties of these different homologues 
(Fabjan et al, 2006). 


The composition and physico-chemical properties of substances are useful considerations to take 
into account when dealing with MCS. 


R.6.2.5.4 Isomers 


Isomers are chemicals that have identical molecular formulas but different molecular arrangements. 
Although there are several types of isomers, the two that typically will be considered are structural 
and geometric. 


Structural isomers are molecules with differences in the arrangement of their atoms. Structural 
isomers can include: 
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- chain isomers: For example hydrocarbon chains with identical or variable lengths and 
variable branching patterns (see also Section R.6.2.5.1). 


- positional isomers: For example hydrocarbon chains with a functional group that varies in 
position along the chain. An example is 1-butene and isobutene. 


- functional group isomers: These isomers also have identical molecular formulas, but contain 
different functional groups. Examples are 1-butanal and 2-butanone which both have the 
molecular formula C4H10O. Each of these isomers contains a carbonyl group (C=O), but 
are representative of two different chemical families: butanal is an aldehyde whereas 
butanone is a ketone. This type of structural isomers is less likely to be considered within a 
category because functional isomers can have very different chemical and biological 
properties. Functional isomers are not included within the scope of this guidance. 


Stereoisomers are isomeric molecules whose atomic connectivity is the same but whose atomic 
arrangement in space is different. One type of stereoisomerism is geometrical (cis-trans) isomerism. 


Geometric (or cis-trans) isomers can occur when a double bond or a ring is present. Bond rotation 
is restricted in these types of structures, so atoms can be permanently on the same (cis) or on 
opposite (trans) sides of the bond. For example, cis-2-butene and trans-2-butene each have carbon 
groups on either side of a double bond, which cannot rotate, so the carbon groups are arranged on 
either the same side of the molecule (cis) or opposite sides of the molecule (trans). 


Enantiomers are two stereoisomers that are related to each other by a reflection: they are mirror 
images of each other. Every stereocentre in one has the opposite configuration in the other. Two 
compounds that are enantiomers of each other have the same physical properties, except for the 
direction in which they rotate polarized light and how they interact with different optical isomers of 
other compounds. In nature, only one enantiomer of most chiral biological compounds, such as 
amino acids, is present. As a result, different enantiomers of a compound may have substantially 
different biological effects. 


An example showing a profound difference in the effects of enantiomers is the drug thalidomide, 
The optical “R” isomer is an effective sedative whereas the optical “S”- isomer is a teratogen 
causing serious birth defects in children to mothers using the drug during pregnancy. 


Stereoisomers can have similar or different chemical or toxicological properties. Even though they 
may behave identically in many chemical reactions, it is for example well known that the enzyme 
specificity in biological systems may be totally different, so caution is needed in case of such 
substances. An example of such specificity is certain carbohydrates, which may be metabolised or 
not depending on the orientation of functional groups. These are examples of diastereoisomers, 
which are defined as stereoisomers that are not enantiomers (i.e. they are not mirror images of each 
other). Diastereomers can have different physical properties and different reactivity. 


There are two general principles for using estimation techniques as they apply to isomers: 


- Relatedness: The substance(s) with a data gap as well as substance(s) with data are similar 
such that their physico-chemical, biological, and toxicological properties would be expected 
to behave in a predictably similar manner or logically progress across a defined range. This 
similar manner or logical progress should be demonstrated by the available experimental 
data. QSAR models and trend analysis can also be used in addition of experimental data to 
support the estimate. 


- Structural Similarity: The substance(s) with data gap possesses a small incremental 
structural difference from the reference substance(s) or the difference between the two 
would not be expected to affect the property sufficiently such that it could not be accurately 
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predicted. This similar property should be demonstrated by the available experimental data. 
QSAR models and trend analysis can also be used in addition to experimental data to 
support the estimate. 


There can be instances within a category of structural isomers when the estimate for an endpoint is 
not appropriate. An example is illustrated with two categories of isomers: the pentanes and hexanes. 
Although the pentanes may be broadly described as isomers, they actually represent three types of 
hydrocarbons, normal alkanes, branched alkanes, and cyclic alkanes. It is known that n-pentane, 2-
methylbutane, 2,2-dimethylpentane, and cyclopentane exhibit distinct differences in potential 
biodegradability. n-Pentane and 2-methylbutane are readily biodegradable, whereas 2,2-
dimethylpentane and cyclopentane are poorly biodegraded. Therefore, it is not possible to assess the 
biodegradability of the poorly biodegradable pentanes by using the results from the readily 
biodegradable pentanes, even though the pentane isomers could still be considered a category for 
other endpoints. In such a case, the potential biodegradability of the two groups of pentanes would 
each have to be characterised separately within the context of the category. Likewise, the peripheral 
neurotoxicity in humans associated with exposure to n-hexane has not been demonstrated to occur 
with exposure to other hexane isomer. Therefore, a discussion of this effect within a hexane isomer 
category would have to isolate n-hexane from the other isomers. 


Based on the category of butenes and their mixtures, the following general principles were derived: 


- selected properties of isomers may be read-across to another isomer(s) or to an isomeric 
mixture within a category if the data are similar and/or if the structure of the isomer(s) 
without data is similar to the isomers with data. 


- extrapolating properties to isomeric mixtures should take into account mode of action, 
potential additivity and synergy, as well as purity profiles, and mixture composition. 


- for toxicological endpoints (e.g. LC50, NOAEL), a range of toxicity or the lowest value in a 
range of toxicity may be used for read-across. 


- read-across from one isomer to another may not be straightforward. Metabolic data may be 
needed if existing knowledge of category members or related non category members 
suggests that differences may be expressed within a biological endpoint of interest. 


R.6.2.5.5 Complex substances (UVCB) 


Complex substances include a diverse range of materials which are defined (see Guidance on 
substance identification) as substances of Unknown or Variable composition, Complex reaction 
products or Biological material (UVCB substances). The range of different types of UVCB is very 
wide and the specific properties may be diverse, such that the applicability of a common approach 
needs justification. The following section highlights the key issues, however, it is recognised that in 
some sectors this approach has been more widely used than others and thus there needs to a 
cautious approach to defining categories and applying the following recommendations. There are 
many different types of complex substances, although generally they all have the following 
characteristics in common: 


- they contain numerous chemicals (typically closely related isomers and/or chemical classes 
with defined carbon number or distillation ranges), and cannot be represented by a simple 
chemical structure or defined by a specific molecular formula. 


- they are not intentional mixtures of chemicals. 
- many are of natural origin (e.g., crude oil, coal, plant extracts) and cannot be separated into 


their constituent chemical species. 
- the concept of impurities typically does not apply to complex substances. 
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- they are produced according to a performance specification related to their physico-chemical 
properties. 


While CAS numbers are important for identifying substances, in the case of complex substances 
they do not represent a unique chemical and the specificity of the CAS number definition may vary 
(some CAS number definitions are rather narrow, some are very broad), e.g. CAS numbers for: 


- petroleum complex substances are based on a hierarchy of considerations including 
hydrocarbon type, carbon number range, distillation range and the last processing step, 


- coal derived complex substances are based on the applied production process and may 
include information on the distillation range and the chemical composition, and 


- NCS: natural complex substances (e.g., essential oils) are assigned CAS numbers based on 
their genus and species, in some cases part of plant, extraction method and other processing 
descriptors. 


Due to these numerous considerations, similar products sometimes have different CAS numbers. 
There are also historical and geographical reasons why similar complex substances may have been 
assigned different CAS numbers. Further, some CAS numbers have a broad definition that may fit 
different, but related complex substances that fall into different categories. These complexities lead 
to the use of physical properties and chemical descriptors (e.g. chain length, chemical class, size of 
aromatic ring systems) as being the preferred way to define categories of complex substances. In the 
case of NCS, this categorisation may also occur around the major chemical component(s) present, 
and might include marker chemicals for toxicity where it is clear that the behaviour of the UVCB is 
driven by those marker chemicals. 


The approach used to define a category of complex substances may vary, although generally the 
approach will be related to how the category members are manufactured, defined and used. 


General guidance on developing categories for complex substances 


Stepwise approach to read-across: 


The key step is to define the category and identify category members. While initially this may seem 
repetitive, in fact the steps are different for complex substances. This is best explained by 
considering the define analogue(s) step, which for complex substances means identifying single 
component substances that represent the range of properties and the matrix being built up by the 
complex substances. The properties of these analogues are used, often with properties of the 
complex substances, to develop the data matrix and describe the physico-chemical space. 


The following elements are considered to be the main blocks to be used when putting together a 
category for complex substances. 


1. Composition - it is important to clearly characterise the complex substances to the extent it 
is measurable. In particular, it is necessary to identify which of the following attributes are 
key and must be specified: 


- Cut off ranges 
- Range of chain length or predominant carbon number range or size of 


condensed ring systems 
- Distillation temperature range 
- Appropriate measures that allow characterisation of category members 


- Known or generic composition and description 
- Standard index – e.g. Colour Index number 
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- Chromatographic and other physical "fingerprints" 
- Reference to standards 
- Information on the production process (especially useful in categorising petroleum or coal 


derived products) 
- For botanical NCS identification of the genus/species, origin should be considered 
- If marker chemicals are appropriate, they should be clearly identified and if possible 


quantified for all category members. 
2. Properties of the components of a complex substance can be applied to the complex 


substance if the properties of the single components are similar, or fall within an expected 
range, depending on the endpoint. 


- it is necessary to identify representative components of the complex substance to cover the 
carbon range and structure types of members of the complex substance. 


- components with outlying properties need to be identified (e.g. specific toxicity of hexane 
compared to other aliphatic hydrocarbons, higher water solubility of aromatic hydrocarbons 
compared to aliphatic hydrocarbons). 


3. Data gap filling - Read-across/SAR and QSAR: It is possible to fill data gaps within a 
defined category either using read-across/SAR or establishing a QSAR, which is 
sometimes best described as a local QSAR. Where the composition of two, or more, 
complex substances is similar (within boundaries defined by the category description) 
qualitative properties can be established and data gaps filled. Quantitative read-across is 
more difficult in such circumstances, although it is possible to establish ranges. Where a 
valid QSAR is either available or can be established based on components of the complex 
substance, it can be possible to fill data gaps with either qualitative or quantitative 
information. When this is done justification for the approach and chosen data needs to be 
clearly described.  
It is also very important to carefully consider the dose-response relationship for read-
across/QSAR versus the nature of the complex substances and the level of components of 
concern within the complex substances.  


4. Data gap filling – testing: Where it is necessary to identify representative complex 
substances for testing purposes, this should be done bearing in mind the key components of 
the category definition and the ranges thus defined. 


Petroleum complex substances  


Petroleum complex substances are generally defined by manufacturing and processing conditions, 
hydrocarbon chemistry (e.g., aliphatic hydrocarbons, aromatic hydrocarbons), physico-chemical 
properties such as boiling range or carbon-number range, and common use categories. An example 
of the grouping of petroleum complex substances, developed for the purposes of the Existing 
Substances Regulation and also used for classification and labelling purposes, is given in Comber 
and Simpson (2007). According to this approach, petroleum complex substances are grouped 
according to the process by which they are manufactured, on the assumption that substances within 
each group (or sub-group) have similar physico-chemical properties and therefore similar intrinsic 
hazard properties. Within this approach, two substances and a class of chemicals (DMSO 
extractable PAHs) were used as markers for carcinogenicity, i.e. the presence of one of these 
substances at a specified level was used to indicate and classify for carcinogenicity. For other 
classification endpoints read-across between members of the categories has been used and more 
recently supported by QSAR. 


The approach adopted for the petroleum complex substances has more general applicability to 
UVCBs and should be considered by other industries for which it may be applicable. 
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Hydrocarbon solvents  


Hydrocarbon solvent categories are based on typical chemistry and carbon-number range. Common 
use can also contribute to the category definition. Under this approach, those hydrocarbon solvent 
substances with similar chemistry and carbon-number range are grouped within a category that is 
generally defined by the predominant constituents of the category members. This approach is 
practical and has the benefit of ensuring that similar commercial products are grouped together in 
the same category. 


Coal derived complex substances 


The principle described in Section R.6.2.5.5 for petroleum derived complex substances also applies 
to coal derived complex substances. The longer geological history of coal compared to crude oil 
explains the higher degree of cross-linking of coal derived constituents. This results in a 
predominance of aromatic ring systems in coal derived complex substances. Longer alkyl chains do 
not appear. Processing of a coal derived feedstock separates according to volatility (size of 
condensed ring systems) and/or the extractability of acidic/ alkaline constituents. Formation of 
categories makes use of the applied processing techniques and of a similar spectrum of intrinsic 
properties for substances having a similar matrix of physico-chemical properties.  


Natural complex substances (NCS) 


NCS are botanically-derived substances obtained by subjecting specific parts of the plant to a 
physical treatment such as extraction, distillation, expression, fractionation, purification, 
concentration or to fermentation. Their compositions vary depending on the genus, species, the 
growing conditions and maturity of the crop used as a source, and the process used for its treatment. 


NCS constitute a very specific subgroup of UVCBs (substances of unknown or variable 
composition, complex reaction products or biological materials) and include primarily essential oils 
and extracts obtained by various separation techniques. 


Inclusion in a chemical group is possible based on the constituents of the NCS where the major 
components can be clearly identified as the same as known chemical substances. An example is 
provided by Salvito (2007). 


Use of toxic equivalency factors or toxic units approach for filling data gaps 


The use of toxicity equivalency factors and the estimation of toxic units for mixtures of chemicals 
which contribute to a biological effect through a common toxicity pathway is a useful approach for 
filling data gaps in the assessment of chemical mixtures. The techniques are applied to mixtures of 
compounds in order to express the mixture’s toxicity as a single value. The principle requirement is 
that the chemicals in the mixtures are active in a common toxicity pathway, and so this approach is 
strictly only applicable for chemical mixtures that have been formally grouped based on 
mechanistic considerations. Furthermore, toxicity data for the endpoint being assessed must be 
available for each component in the mixture. 


Complex mixtures of PCBs (Clemens et al, 1994), furans (Parrott, 1992), dioxins (Safe, 1991; van 
der Weiden, 1992) and aromatic hydrocarbons (Walker, 1991; Zabel, 1995) have been assessed 
using toxicity equivalency factors based on Ah receptor binding and joint toxicity models amongst 
others. Joint toxicity models for calculating the toxic units generally use a strict addition model 
when a common toxicity pathway is a reasonable approximation. Although synergist effects are 
conceivable, they are only observed when chemicals in a mixture have different mechanisms, which 
should not be the case within a chemical category rigorously formed by the principles including 
toxic mechanistic considerations. 


114 







 CHAPTER R.6 – QSARS AND GROUPING OF CHEMICALS 


 115


In the Toxic Equivalents (TEQ) approach, the most toxic compound is used as the reference 
compound. This compound does not necessarily have to be present in the mixture being assessed, 
but the components of the mixture must all act by the same single toxic pathway and be of the same 
compound type (structural/functional group similarity) as the reference. The components of the 
mixture are each assigned toxic equivalency factors (TEFs) such that their individual toxicity is 
expressed as a fraction of the toxicity of the reference compound (which is given a TEF of 1). This 
is achieved simply by dividing the effect value of the reference compound by the effect value of the 
particular component (Equation 6-1). 


TEF (component A)    =  Reference effect value    Equation 6-1 


Equation 1 


            Component A effect Value 
The amount of each component in the mixture is then multiplied by its respective TEF and the 
values for each component are summed to give the overall toxic equivalency, relative to the 
reference compound (Equation 6.2). 


TEQ = Σ (concentration x TEF)      Equation 6-2 
For example in the case of dioxin and furan mixtures, toxicity relative to 2,3,7,8-tetraCDD (2,3,7,8-
tetrachloro-p-dioxin) was derived, based on mortality of rainbow trout fry following injection of the 
compounds to eggs. The following table lists TEFs derived from measured toxicity data for some of 
the compounds found in the literature (Safe, 1991; Walker, 1991; Zabel, 1995): 


Dioxin/Furan Toxic Equivalency Factor 


2,3,7,8-tetraCDD 1 (reference compound) 


1,2,3,7,8-pentaCDD 0.73 


1,2,3,7,8,9-hexaCDD 0.1 


1,2,3,6,7,8-hexaCDD 0.024 


To illustrate the approach using a fictitious example based on these data: 


Mixture A contains 20% 2,3,7,8-tetraCDD, 50% 1,2,3,7,8-pentaCDD, 10% 1,2,3,7,8,9-hexaCDD 
and 20% 1,2,3,6,7,8-hexaCDD. 


Therefore, according to equation 6.1:  
(0.2 x 1) + (0.5 x 0.73) + (0.1 x 0.1) + (0.2 x 0.024) = 0.5798 


So the toxic equivalency of Mixture A relative to the reference compound 2,3,7,8-tetraCDD is 
0.5798, the fraction indicating a lower level of toxicity. In order to quote this fraction as an effect 
value (for example as an acute LC50 value) for Mixture A, the effect value of 2,3,7,8-tetraCDD is 
divided by 0.5798 giving a higher effect value (i.e. lower toxicity) for the mixture. 


An adaptation of the method has been applied in the Netherlands EU draft risk assessment of coal 
tar pitch (under Council Regulation (EEC) 793/93, CAS 65996-93-2 Pitch, coal tar, high-
temperature33) in which the local concentration (Clocal) for each component is divided by the 
component’s PNEC, the summation of all expressing the risk characterisation ratio as opposed to 
toxicity (Equation 6.3). A value greater than 1 indicated a risk. 


                                                 
33 This draft risk assessment report is available on request. 
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Sum RCR = Σ Clocal       Equation 6-3 


      PNEC 
In another adaptation of the method, the OECD HPV assessment of C6-22 Aliphatic Alcohols (Long 
Chain Alcohols), measured acute fish toxicity data were not available for all of the alcohols present 
in these complex mixtures. Therefore (Q)SAR estimation was used to fill toxicity data gaps and so 
predict the toxicity of the complex mixtures. 


In summary, toxic equivalency can be used for complex mixtures when there is a common mode of 
toxic action such that the effect is additive across the components of the mixture: there is no 
synergism. In addition, measured toxicity data should be available for each individual component of 
the mixture. Differences in test protocol for each data point can have a marked effect on the derived 
TEFs (and so TEQ), therefore if this approach is followed then it is necessary to present all 
available data and justify the use of the approach. This includes discussion of the shared toxic 
mechanism of the components in the mixture, choice of data for deriving the TEFs, discussion of 
the purity of the mixture/presence of impurities and their effects, and any deviations from the 
method. 


R.6.2.5.6 Metals, metal compounds and other inorganic compounds 


The concept of chemical categories has traditionally been widely used for hazard assessment for 
certain endpoints and risk assessment of inorganic substances. The approaches have generally been 
based on the occurrence of a common metal ion or anion and the use of read-across to fill data gaps. 


For example, the chemical category approach based on the metal ion has been extensively used for 
the classification and labelling of metal compounds in the EU34. Other category entries are based on 
certain anions of concern such as oxalates and thiocyanates. For these EU classifications the 
category approach has often been applied to certain endpoints of particular concern for the 
compounds under consideration, and has not necessarily been applied to all endpoints of each 
individual compound in the category of substances. A category approach has also been used during 
the categorisation of existing chemicals on Canada’s domestic substances list (Environment 
Canada, 2003). 


This approach has also been used for estimating the potency of the effects as well as for their 
identification. NOAEL(s), NOEC(s) and comparable quantitative estimates have been read-across 
from data obtained from water-soluble compounds to other water-soluble compounds, including, in 
the absence of specific data, to compounds of substantially lower water-solubility. One example is 
the EU risk assessments on nickel (Tsakovska and Worth, 2007). 


The application of these concepts has been useful35 


- to evaluate hazards for substances for which data are limited rather than relying exclusively 
on conducting tests. 


- to evaluate hazards for a range of compounds regarded as difficult substances, as they can 
present technical difficulties when carrying out standard test protocols (see Section R.6.2.4). 


- to evaluate hazards for a number of metal compounds, for which animal models do not 


                                                 
34 The EU terminology for this type of entry is a “group entry” rather than a category. 


35 The approach of grouping metals and metal compounds in risk assessments has also been applied because it allows 
addressing together all compounds which potentially lead to exposure to the same metal moiety. 
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always reliably predict effects on humans. Where the hazard has been identified on the basis 
of human data the use of read-across provides a method to avoid these difficulties. 


The guidance below is based largely on the practice of the EU Technical Committee on 
Classification and Labelling, the EU Technical Committee on New and Existing Substances and 
experience gained in other fora (see also Hart, 2007; Schoeters and Verougstraete, 2007). This 
guidance is intended to supplement the general guidance in the previous chapters with issues 
specific to metals and inorganic compounds. 


Assumptions underlying the grouping of metal compounds 


There are a number of assumptions underlying any grouping of metal compounds for estimating 
their biological properties. 


The hypothesis is that properties are likely to be similar or follow a similar pattern as a result of the 
presence of a common metal ion (or ion complex including a hydrated metal ion). This is a 
reasonable assumption for the majority of inorganic compounds and some organic compounds (e.g. 
metal salts of some organic acids). However, it is the bioavailability of the metal ion (or a redox 
form of this ion) at target sites that in most cases determines the occurrence and severity of the 
effects to be assessed for the read-across of metal substances. Supporting information to assess the 
bioavailability of the metal ion at the target site can include information on a number of different 
factors (e.g. physico-chemical properties such as water solubility, degree of dissociation of the 
metal –containing compound, particle size and structure30, in vitro solubility, in vivo data on 
systemic effects, toxicokinetics). 


Basis for the development of categories or read-across approach of metal compounds 


Hazard data is available for some primary metals and some key (high production volume) inorganic 
compounds. However, for a wide range of inorganic and organic compounds of the same metal, 
data is usually very limited. Data availability will play an important role in the selection of source 
chemicals. 


As metals occur in a wide and heterogeneous range of substances, including inorganic metal 
compounds, organic metal salts, organometallic compounds, metals, metal-metal compounds (i.e. 
compounds containing more than one type of metal), alloys36 and complex substances, care is 
needed in order to select those metal compounds for which a category approach is relevant from 
those where read-across is not applicable. 


The following points could alter the assumption of commonality and should be considered: 


- Chemical speciation and valency  
When selecting the appropriate source substance, the valence state and its influence on the 
assumption of commonality should be checked. For some metals (predominantly transition 
elements), the chemical speciation and in particular the different valencies may result in 
differences in mechanism of action and a variation in toxicological properties. For example, 
differences in hazards are seen with Cr3+ and Cr6+ compounds. In some cases, species may 
be interconvertible, in other cases there is little interconversion between the species. 


- Organometallic compounds  
Organometallic compounds will generally have a different mode of action since the metal 


                                                 
36 Alloys are regarded as special preparations (mixtures) in REACH, and are as such not covered by this guidance. 
However, some alloys are listed in EINECS and are therefore considered as substances, where this advice may be 
applicable. 
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ion is not likely to be present in the same form as for inorganic compounds. In such cases, 
read-across between inorganic and organometallic compounds is not recommended, 
although read-across may well be appropriate between different organometallic compounds. 
On the other hand, especially for environmental risk assessment, if an organometallic 
compound degrades rapidly to its inorganic metal moiety, it can be assessed together with 
the inorganic metal moiety. 


- Metals  
Particular difficulties have been seen in evaluating the properties of metals on the basis of 
data for metal compounds. In some cases, read-across of properties from the metal 
compounds to the metal itself (metallic, zero-valent form) has been agreed (e.g. cadmium 
oxide to cadmium metal, EC 2007a,b,c, EC 2008), whilst for others it has not (e.g. soluble 
nickel salts to nickel metal, EC 2006). These need to be evaluated on a case-by-case basis. 


- Metal containing UVCBs  
Some metal containing UVCB compounds may not be appropriate for consideration in a 
category approach, as their effects will not be expected to be adequately described by their 
metal content. These include compounds such as asphalt, frits and drosses. In cases where 
read-across is not considered appropriate, clear arguments should be put forward as to why 
the known hazard profile of the metal is not expected to be relevant (for example very low 
bioavailability). 


- Crystalline structure  
The crystalline structure of insoluble metal compounds could influence the hazard profile. If 
there is reason to believe that the crystalline structure influences significantly the effects of 
the compound to be assessed, this must be taken into account in the evaluation. An example 
is silica of which the crystalline and non-crystalline forms have a different hazard profile 
(see category for synthetic amorphous silicas assessed within the OECD HPV Chemicals 
Programme; Silicon dioxide [CAS Nos 7631-86-9, 112945-52-5, 112926-00-8] Silicic acid, 
aluminum sodium salt [CAS No 1344-00-9] Silicic acid, calcium salt [CAS No 1344-95-2]). 


Preliminary evaluation of the category and read-across 


The water solubility of the metal compounds is often used as the starting point for establishing a 
category, as this provides a first indication of the availability of the metal ion in the different 
compartments of interest. For example, for inorganic nickel a number of sub- categories have been 
suggested, reflecting different ranges of aqueous solubility (Hart, 2007). 


The most simplistic approach to hazard evaluation is to assume that the specific metal-containing 
compound to be evaluated shows the same hazards as the most water-soluble compounds. This is a 
conservative approach, since systemic metal ion availability will normally be reduced with 
decreasing water-solubility and consequently reduced bioavailability. 


This simplistic approach can be refined for categories containing many substances by building 
subcategories based on water solubility, when data is available on trends with water solubility. For 
example, mixed oxides with limited water solubility can be evaluated by comparison with the 
hazard profile for the metal oxides (where this is known) rather than for the soluble salts. 


This difference in trend is clearly recognised in evaluating the environmental hazards of metals and 
metal compounds, where the relevant hazards can be evaluated using a transformation/dissolution 
protocol (OECD 2001). 


Information from other endpoints could further support the systemic bioavailability assumptions. 
For example, the LD50 values for the semi-soluble nickel compounds was used to demonstrate 


118 







 CHAPTER R.6 – QSARS AND GROUPING OF CHEMICALS 


systemic uptake to justify classification for reproductive toxicity for these compounds, but not for 
the less soluble oxides and sulfides (Hart, 2007). For endpoints where a threshold occurs, estimates 
of the systemic bioavailability (i.e. toxicokinetics) of the metal ion can be ascertained for 
representative members of each category in order to ascertain whether the bioavailability exceeds 
the threshold for the compounds. 


In addition to water solubility, phagocytosis, bioaccessibility in synthetic biological fluids, and 
organ deposition and clearance rates are relevant parameters to be considered (Schoeters and 
Verougstraete, 2007). 


Where toxicokinetic data is available, this should be used as this provides relevant information on 
whether the source and target chemicals in question behave similarly as expected from read-across 
or whether there are biologically differences that would bring into question the validity of the 
category hypothesis. 


Other factors may also need to be taken into account. 


Counter ions and other metal ions:  
The assumption that the metal ion is responsible for the common property or effect implies that the 
toxicity of the counter ion or of other metals present in the compound will be largely irrelevant in 
producing the effects to be assessed. This assumption could be affected by interactions between the 
metal ion and other parts of the substance e.g. the counter ion. It is noted that in certain cases the 
effect of the counter ion in acute toxicity studies exert another effect than in repeated dose studies 
using lower dose levels. This could obscure the role of the metal ion in either the acute or repeated 
dose studies. The influence of the counter ion should be checked for each endpoint. If there is 
reason to believe that the counter-ion (such as cyanates, oxalates) or other metal ions present in the 
compound influence significantly the effects of the compound to be assessed and alter the 
assumption of commonality, this must be taken into account in the evaluation. One option may be to 
use the additive approach described in the foreword to Annex I, Directive 67/548/EEC, in the 
guidance to Note A. (see also Section R.6.2.5.6). 


Crystalline structure:  
The crystalline structure of insoluble metal compounds could influence the hazard profile. If there is 
reason to believe that the crystalline structure influences significantly the bioavailability and so the 
effects of the compound to be assessed, this must be taken into account in the evaluation. An 
example is the low bioavailability of spinels and rutiles.  


Particle size information:  
Particle size information of the substance influences the deposition behaviour in the respiratory tract 
and potential toxic effects. Based on particle size distribution data, trends in deposition and potency 
of effects can be assessed for locally acting substances. 


If there is evidence that the crystalline structure and particle size influence significantly the 
bioavailability and so the severity of the effects of the compound to be assessed, this must be taken 
into account in a Weight of Evidence approach considering all available information (e.g. 
toxicokinetics). 


Considerations of the need for further refinement 


As described previously, a preliminary assessment of the read-across or category should be carried 
out to determine whether the rationale is supported and whether the approach is sufficiently robust 
for the assessment purpose. If these criteria are satisfied for a particular endpoint, the data gaps can 
be filled according to the guidance in Section R.6.2.2. . 
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If these criteria are not satisfied (there is uncertainty or contradictory information), the registrant 
should consider what additional information may be required. Additional data could include 
demonstrating a difference in bioavailability/bio accessibility between the substances in a proposed 
read-across or category. 


The following options could be considered: 


In vitro data:  
In vitro information may be obtained by determining relative solubilities in physiological media 
(e.g. synthetic gastric juice, synthetic sweat) or by the use of the transformation/dissolution protocol 
(OECD, 2001) for the endpoints of sparingly soluble metal compounds related to the aquatic 
environment.  
The solubility in alveolar liquids, lysosomal liquid, mucous liquids may provide more relevant 
information than simple water solubility for argumentation of the extent of availability of the 
soluble fraction of material during its dwelling time in various regions of the respiratory tract. To 
test whether slightly soluble, particulate metal compounds are taken up into mammalian cells and 
release metal ions intracellularly as free metal ions or bound to cellular macromolecules and 
whether the metal ions reach the cell nuclei, tests in vitro can be carried out using phagocytosing 
mammalian cells in culture. 


In vivo data:  
In some cases, in vivo testing may be considered, especially for endpoints where there is 
uncertainty about the role of the counter-ion. In planning the testing, a starting point for the studies 
should be confirmation of the effects expected on the basis of a read-across. As an example, if read-
across would indicate the skin irritation is expected, an initial test could be carried out in vitro to 
confirm this effect before in vivo testing is considered. 


Toxicokinetic data:  
Animal model systems (using rats and mini-pigs) have been successfully used to characterise the 
speciation-dependent bioavailability differential for metals such as lead, arsenic and cadmium (US 
Environmental Protection Agency, 2004). Alternative strategies using rare stable isotopes of metals 
such as lead and zinc have been successfully used for the ascertainment of bioavailability of these 
metals in humans and animals. These types of studies are not requested in most review programmes 
and therefore would require a registrant to do additional work beyond what is normally considered 
necessary. However, where such information is not available, information could be collected for 
representative members of the category. 


General guidance for other compounds 


Similar considerations are expected to apply to salts in which the anion is associated with the toxic 
effects (e.g. cyanides, oxalates, thiocyanates). For categories that cover reactive chemicals, the 
reaction/degradation products must be of a similar nature for each member of the category to be 
plausible (Caley et al, 2007). One example is the Methanolates category assessed under the OECD 
HPV programme (http://cs3-hq.oecd.org/scripts/hpv). This consists of 17 potassium and sodium 
methanolate and both react rapidly in water to form the corresponding hydroxide. 


When comparing acids and their salts, differences arising from pH effects should be considered 
(Caley et al, 2007). For example, skin and eye irritation are likely to be different for an acid 
compared with its salt. This is illustrated by the Phosphonic Acid Compound (Groups 1, 2, 3) 
categories assessed under the OECD HPV programme (http://cs3-hq.oecd.org/scripts/hpv). For 
these categories, dermal and irritation studies are considered separately for the acid and salts. 
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For the Gluconates category assessed under the OECD HPV programme (http://cs3-
hq.oecd.org/scripts/hpv), it was found that for categories including ionisable compounds, the effect 
of the counter-ion needs to be considered (Caley et al, 2007). It is possible that the counter-ion(s) 
may pose hazards of greater concern than the common cation or anion on which the category is 
based (e.g. metal counter-ions that are inherently hazardous on their own). 


Under such circumstances, it may be of limited utility to group and assess substances by the 
component which is expected to have the least effect. In other cases, it may be concluded that 
effects of the counter-ion are insignificant and therefore need not be taken into account in the 
assessment. 


R.6.2.6 Reporting Formats for analogue and category evaluations  


This chapter provides reporting formats for the analogue and chemical category approaches. The 
documentation of an analogue or category approach is an integral part of the assessment report and 
this chapter provides guidance on how to report the analogue and category approach in e.g. Chapter 
1 of a SIDS Initial Assessment Report or Chemical Safety Report. An example is given in Section 
R.6.2.7 


For chemical categories the assessment report should address all members of the chemical category 
and be accompanied for each member of the category by the dossiers containing robust study 
summaries of the key studies for all relevant endpoints (physical chemical properties, 
environmental fate and pathways, ecotoxicity, toxicity). 


Under REACH, it should be noted that each member of the category has to be registered separately. 
Therefore a hazard assessment should be developed addressing all members of the category (i.e. 
Chapters 1-7 of the Chemical Safety Report), while exposure assessments and risk characterisations 
should be developed individually in separate reports for each chemical in the category. The hazard 
assessment for the chemical category can then be submitted with each individual registration. 


Experience in the OECD HPV Chemical Programme has shown that for a simple analogue 
approach (read-across), it can be more practical to perform separate assessment reports for the 
source and target chemicals. In this case, the guidance below is relevant for the target chemical 
only, provided that the assessment(s) and dossier(s) of the source chemical(s) are referenced. In 
case no assessment is performed for the source chemical(s), the assessment report and dossier of the 
target chemical should contain all the relevant information, including robust study summaries from 
studies performed with the source chemical(s). 


Furthermore, when developing an analogue or chemical category with IUCLID 5 or any other 
similar software having implemented the OECD harmonised templates (OECD, 2006b), dedicated 
fields are provided in the software where users can insert or append the documentation elaborated 
with the present formats. Specific guidance on how IUCLID 5 can be used to construct and 
document an analogue read-across or chemical category can be found in the IUCLID Manual (EC, 
2007d). 
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R.6.2.6.1 Reporting Format for the analogue approach 


1. Hypothesis for the analogue approach 
Describe the molecular structure a chemical must have to be suitable as a source chemical. All functional 
groups need to be identified. Provide the hypothesis for why the read-across can be performed. If there is a 
mechanistic reasoning to the read-across, describe the foreseen mode of action for source and target 
chemicals and if relevant describe the influence of the mode of administration (oral, dermal, inhalation). 
List the endpoints for which the read-across approach is applied. 


2. Source chemical(s) 
Describe the source chemical(s) as comprehensively as possible. Provide CAS numbers, names and chemical 
structures of the source chemical(s). 


3. Purity / Impurities 
Provide purity/impurity profiles for the target and source chemicals, including the likely impact on the 
relevant endpoints. It should be discussed which influence these impurities are thought to have on physico-
chemical parameters, fate and (eco)toxicology, and hence on the read-across. 


4. Analogue approach justification 
Based on available experimental data, including basic physico-chemical properties, summarise how these 
results verify that the read-across is justified. The data should also show that functional groups not common 
to source and target chemicals do not affect the anticipated toxicity. The available experimental results in the 
data matrix reported under Section 5. should support the justification for the read-across. 
More detailed discussion of available test results for individual endpoints (i.e. discussion of the selection of 
key studies, variability of experimental results between source and target chemicals etc.) should be provided 
in the corresponding sections of the assessment report (e.g. Chapters 2-4 of the SIDS Initial Assessment 
Report or Chapters 4-7 of the Chemical Safety Report). 


5. Data matrix 
Provide a matrix of data (endpoints vs. target and source chemicals) (see Table R. 6-3). 
In each cell in the Data Matrix, the study result type should be indicated in the first line, e.g.: 


- experimental result  


- experimental study planned  


- read-across from supporting substance (structural analogue or surrogate) 


- (Q)SAR 
If experimental results are available, the key study results should be shown in the Data Matrix. 


6. Conclusions per endpoint for C&L, PBT/vPvB and dose descriptor 
For the regulatory purposes of REACH, it should additionally be listed and substantiated, per endpoint and 
substance, whether: 


- C&L is similar to the source chemical; 


- PBT/vPvB is similar to the source chemical; 


- the dose descriptor is similar to the source chemical, or adaptations are necessary; 
there are uncertainties in the read-across used that need to be addressed 
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Table R. 6-3 Data Matrix, Analogue Approach 
 


CAS #     


CHEMICAL NAME [Target 
chemical] 


[Source 
Chemical 1] 


[…] [Source 
Chemical n] 


PHYSICO-CHEMICAL DATA     


Melting Point     


Boiling Point     


Density     


Vapour Pressure     


Partition Coefficient (log Kow)     


Water Solubility     


…     


ENVIRONMENTAL FATE and PATHWAY     


Photodegradation     


Stability in Water     


Transport and Distribution     


Aerobic Biodegradation     


…     


ENVIRONMENTAL  TOXICITY     


Acute Toxicity to Fish     


Acute Toxicity to Aquatic Invertebrates     


Toxicity to Aquatic Plants     


…     


MAMMALIAN TOXICITY     
Acute Oral     
Acute Inhalation     
Acute Dermal     
Repeated Dose     
Genetic Toxicity in vitro 


.  Gene mutation  


.  Chromosomal aberration  


    


Genetic Toxicity in vivo     
Reproductive Toxicity 
.  Fertility 
.  Developmental Toxicity 


    


…     
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More detailed discussion of how data gaps are filled for individual endpoints should be provided in 
the corresponding sections of the assessment report (e.g. SIDS Initial Assessment Report or 
Chemical Safety Report). 


R.6.2.6.2 Reporting Format for a chemical category 


1. Category definition and its members 


1.1. Category Definition 


1.1.a. Category Hypothesis 
Describe the molecular structure a chemical must have to be included in the category. Provide a brief 
hypothesis for why the category was formed: the hypothetical relational features of the category i.e. the 
chemical similarities (analogues), purported mechanisms and trends in properties and/or activities that are 
thought to collectively generate an association between the members. All functional groups of the category 
members need to be identified. If there is a mechanistic reasoning to the category, describe the foreseen mode 
of action for each category member and if relevant describe the influence of the mode of administration (oral, 
dermal, inhalation). 


1.1.b. Applicability domain (AD) of the category 
Describe the set of inclusion and/or exclusion rules that identify the ranges of values within which reliable 
estimations can be made for category members. Clearly indicate the borders of the category and for which 
chemicals the category does not hold. For example, the range of log Kow values or carbon chain lengths over 
which the category is applicable. The justification for the inclusion and/or exclusion rules should be reported 
under Section 2) Category justification below. 


1.2. Category Members 
Describe all category members as comprehensively as possible. Provide CAS numbers, names and chemical 
structures of all category members. 


1.3. Purity / Impurities 
Provide purity/impurity profiles for each member of the category, including their likely impact on the 
category endpoints. It should be discussed which influence these impurities are thought to have on physico-
chemical parameters, fate and (eco)toxicology, and hence on the read-across. 


2. Category justification 
Based on available experimental data (including appropriate physico-chemical data and additional test results 
generated for the assessment of this category) summarise how these results verify that the category is robust. 
This should include an indication of the trend(s) for each endpoint. The data should also show that functional 
groups not common to all the (sub)category members do not affect the anticipated toxicity. The available 
experimental results in the data matrix reported under 3) below should support the justification for the read-
across. 
More detailed discussion of available test results for individual endpoints (i.e. discussion of the selection of 
key studies, variability of experimental results between different members of the category etc.) should be 
provided in the corresponding sections of the assessment report (e.g. Chapters 2-4 of the SIDS Initial 
Assessment Report or Chapters 4-7 of the Chemical Safety Report). 


3. Data matrix 
Provide a matrix of data (category endpoints vs. members). It should be constructed with the category 
members arranged in a suitable order (e.g. according to molecular weight) ( 
Table R. 6-4). For example, the ordering of the members should reflect a trend or progression within the 
category. 
In each cell in the Data Matrix, the study result type should be indicated in the first line, e.g.: 
- experimental result  
- experimental study planned  
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- read-across from supporting substance (structural analogue or surrogate) 
- trend analysis37 
- (Q)SAR 
If experimental results are available, the key study results should be shown in the Data Matrix. 


4. Conclusions per endpoint for C&L, PBT/vPvB and dose descriptor 
For the regulatory purposes of REACH, the following information should additionally be listed and 
substantiated, for each individual member in the category and for each endpoint: 
- C&L  
- PBT/vPvB  
- the dose descriptor  
there are uncertainties in the category approach used that need to be addressed 


Table R. 6-4 Data Matrix, Chemical Category  
For data-rich substances, the matrix could become very large, and could therefore be broken down 
into groups of endpoints. 


CAS #      


CHEMICAL NAME [Category 
member 1] 


[Category 
member 2] 


[Category 
member 3] 


[…] [Category 
member n] 


PHYSICO-CHEMICAL DATA      


Melting Point      


Boiling Point      


Density      


Vapour Pressure      


Partition Coefficient (log Kow)      


Water Solubility      


…      


ENVIRONMENTAL FATE and PATHWAY      


Photodegradation      


Stability in Water      


Transport and Distribution      


Aerobic Biodegradation      


…      


ENVIRONMENTAL  TOXICITY      


Acute Toxicity to Fish      


                                                 
37 There are slight differences between the terminology used in the OECD Harmonised templates and hence there might 
be slight differences in a category matrix automatically generated with software using the OECD Harmonised 
Templates and the present guidance document. For example there is no item “trend-analysis” in the picklist for the data 
element “study result type”. Instead the item “read-across based on grouping of substances (category approach)”could 
be used.     
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Acute Toxicity to Aquatic Invertebrates      


Toxicity to Aquatic Plants      


…      


MAMMALIAN TOXICITY      
Acute Oral      
Acute Inhalation      
Acute Dermal      
Repeated Dose      
Genetic Toxicity in vitro 


.  Gene mutation  


.  Chromosomal aberration  


     


Genetic Toxicity in vivo      
Reproductive Toxicity 
.  Fertility 
.  Developmental Toxicity 


     


More detailed discussion of how data gaps are filled for individual endpoints and individual 
category members (e.g. interpolation, extrapolation, (Q)SAR) as well as the rationales for the 
chosen method of filling the data gaps should be provided in the corresponding sections of the 
assessment report (e.g. Chapters 2-4 of the SIDS Initial Assessment Report or Chapters 4-7 of the 
Chemical Safety Report). 


For UVCBs it may not be feasible to establish a full data matrix, especially where the number of 
substances in the category is very large. In such circumstances a single data set or template that 
applies to all members of the category of UVCBs in exactly the same way will be developed. The 
template will include a clear indication of which members of the category experimental or 
calculated data exist, and hence maintain complete transparency. 


R.6.2.7 Case study using phosphonic acid compounds and alkali metal salts 


1. Category definition and its members 


1.1. Category Definition 


1.1.a. Category Hypothesis 
This category covers 1-Hydroxy-1,1-ethane-diphosphonic acid (HEDP) and various sodium and potassium 
salts of that acid. The different salts are prepared by neutralising the acid to a specific pH. All category 
members are based on the HEDP structure, which can be de-protonated up to 5 times. 
The category hypothesis is that all the members are various ionised forms of the acid 2809-21-4. The main 
assumption is that sodium and potassium are not significant in respect of all the properties under 
consideration. In dilute aqueous conditions of defined pH a salt will behave no differently to the parent acid, 
at identical concentration of the particular speciated form present and will be fully dissociated.  Hence some 
properties (measured or expressed in aqueous media, e.g. ecotoxicity) for a salt can be directly read-across 
(with suitable mass correction) to the parent acid and vice versa. Where dermal or irritation studies are 
available the acid and salts are considered separately. 
The properties of HEDP and its salts are profoundly directed by their ionisation behaviour and complexation 
of metal ions. 


1.1.b. Applicability domain (AD) of the category 
The category applies to HEDP and all of its possible sodium and potassium salts. 


1.1.c. List of endpoints covered 


126 







 CHAPTER R.6 – QSARS AND GROUPING OF CHEMICALS 


 127


The category approach was applied to the following endpoints: 
Dissociation constant and metal complexation  
Octanol-water partition coefficient  
Adsorption  
Biodegradation  
Stability in water  
Bioaccumulation  
Ecotoxicity tests  
Mammalian toxicity (other than dermal administration)  
Genotoxicity 
The category approach was not applied to skin irritation, eye irritation and dermal toxicity since the acid is 
much more corrosive than its salts. 


1.2. Category Members 
See Table R. 6-5; Structural formulas: 
  


H   3   C          C        (P O   3    H   2   )    
(P O 3   H   2   )   


OH 


1 - Hydroxy - 1,1 - ethane - diphosphonic acid
CAS # 2809-21-4   


H 3 C          C        (P O  3    H   2   )      x Na   
(P O 3  H 2 ) 


OH 


1-Hydroxy-1,1-ethane-diphosphonic acid, xNa Salt   
CAS # 29329-71 - 3   


H   3   C          C        (P O   3    H   2   )     x K 
(P O   3    H   2   )   


OH   


1 - Hydroxy - 1,1 - ethane - diphosphonic acid, xK Salt
CAS # 67953 - 76 - 8    


1.3. Purity / Impurities 
Since the salts are prepared from the acid, the impurity profile for HEDP acid given in Table R. 6-6 below is 
also typical of the salts in this Category, although acidic impurities would also be present as salts. Exact 
proportions vary slightly between manufacturers and precise values are not given, to protect commercial 
interests. All are typical for marketed substance. In addition to those impurities listed in Table R. 6-6, HEDP 
contains up to 4% of two phosphonic acid components, not unrelated to the main component. Exact details 
are commercially confidential. 


2. Category justification 
HEDP and its salts all have high water solubility, low Log Kow, and low vapour pressures. Their behaviour in 
water and biological systems is dominated by their ionisation and complexation of metal ions. Measured data 
was available for environmental endpoints for HEDP and its 2Na salt and for health endpoints for HEDP, its 
2Na salt and 4Na salt. Thus, data is read-across to the remaining Na salts and to all potassium salts. 
Data for HEDP and the 2Na salt showed low acute toxicity to fish, this result was read-across to the 
remaining salts. Data for HEDP and the 2Na salt showed low acute toxicity to Daphnia, which was read-
across to the other category members. However, the available data indicated that the 2Na salt has a much 
higher chronic toxicity to Daphnia than HEDP. This result is not consistent with the general pattern of 
toxicity and therefore a repeat test was requested on the 2Na salt (result not yet available). If the test confirms 
the chronic toxicity of the 2Na salt, the category may be called into question for aquatic toxicity endpoints. 
Data for the toxicity of HEDP and its 2Na salt to algae shows toxicity, but evidence shows that these effects 
are a consequence of complexation of essential nutrients and not of true toxicity. This conclusion applies to 
the whole category. 


3. Data matrix 
More detailed discussion of how data gaps are filled for individual endpoints and individual category 
members should be provided in the corresponding sections of the assessment report (e.g. SIDS Initial 
Assessment Report or Chemical Safety Report). See Table R. 6-7, Table R. 6-8 


4. Conclusions per endpoint for C&L, PBT/vPvB and dose descriptor 
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Table R. 6-5 Category Members 
Substance CAS  


1-Hydroxy-1,1-ethane-diphosphonic acid 2809-21-4 


1-Hydroxy-1,1-ethane-diphosphonic acid, xNa Salt 29329-71-3 


1-Hydroxy-1,1-ethane-diphosphonic acid, Na Salt 17721-68-5 


1-Hydroxy-1,1-ethane-diphosphonic acid, 2Na Salt 7414-83-7 


1-Hydroxy-1,1-ethane-diphosphonic acid, 3Na Salt 2666-14-0 


1-Hydroxy-1,1-ethane-diphosphonic acid, 4Na Salt 3794-83-0 


1-Hydroxy-1,1-ethane-diphosphonic acid, 5Na Salt 13710-39-9 


1-Hydroxy-1,1-ethane-diphosphonic acid, xK Salt  67953-76-8 


1-Hydroxy-1,1-ethane-diphosphonic acid, K Salt  17721-72-1 


1-Hydroxy-1,1-ethane-diphosphonic acid, 2K Salt  21089-06-5 


1-Hydroxy-1,1-ethane-diphosphonic acid, 3K Salt  60376-08-1 


1-Hydroxy-1,1-ethane-diphosphonic acid, 4K Salt  14860-53-8 


1-Hydroxy-1,1-ethane-diphosphonic acid, 5K Salt  87977-58-0 


Table R. 6-6 Impurity profile for HEDP 


CAS-No EC-No EINECS-Name Mol. Formula Contents  
% w/w 


64-19-7 200-580-7 Acetic acid C2H4O2 < 1 


7647-01-0 231-595-7 Hydrogen chloride HCl < .1 


13598-36-2 237-066-7 Phosphonic acid H3PO3 < 4 


7664-38-2 231-633-2 Orthophosphoric acid H3PO4 < 2 
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Table R. 6-7 Physico-chemical properties and environmental fate  
Substance CAS  Water solubility Log Kow Vapour 


pressure 
Melting 
point 


pKa Vapour 
pressure 


Koc biodegradability 


1-Hydroxy-1,1-ethane-
diphosphonic acid 


2809-21-4 690 g/l: 60% 
w/w produced 
commercially 


-3.52 1.24 x 10-9 Pa 
(estimated) 


198-199˚ 
C; 
decompo
ses 
around 
228˚ C 


Four pKa 
values of 
HEDP (at 
0.1 M ionic 
strength 
potassium 
nitrate): 1.6, 
2.7, 6.9, 
11.0. 


1.24 x 10-9 
Pa 
(estimated) 


16610 Not readily biodegradable 
(NRB) 
(measured) 


1-Hydroxy-1,1-ethane-
diphosphonic acid, xNa Salt 


29329-71-3 ‘high’ ‘low’ ‘low’ - - ‘low’ ‘high’ NRB – read-across 


1-Hydroxy-1,1-ethane-
diphosphonic acid, Na Salt 


17721-68-5 465 g/kg 
solution 


‘low’ ‘low’ - - ‘low’ ‘high’ NRB – read-across 


1-Hydroxy-1,1-ethane-
diphosphonic acid, 2Na Salt 


7414-83-7 278 g/kg 
solution 


‘low’ ‘low’ - - ‘low’ ‘high’ Not readily biodegradable 
(measured) 


1-Hydroxy-1,1-ethane-
diphosphonic acid, 3Na Salt 


2666-14-0 123 g/kg 
solution 


‘low’ ‘low’ - - ‘low’ ‘high’ NRB – read-across 


1-Hydroxy-1,1-ethane-
diphosphonic acid, 4Na Salt 


3794-83-0 513 g/kg 
solution 


‘low’ ‘low’ - - ‘low’ ‘high’ NRB – read-across 


1-Hydroxy-1,1-ethane-
diphosphonic acid, 5Na Salt 


13710-39-9 ‘high’ ‘low’ ‘low’ - - ‘low’ ‘high’ NRB – read-across 


1-Hydroxy-1,1-ethane-
diphosphonic acid, xK Salt  


67953-76-8 ‘high’ ‘low’ ‘low’ - - ‘low’ ‘high’ NRB – read-across 


1-Hydroxy-1,1-ethane-
diphosphonic acid, K Salt  


17721-72-1 ‘high’ ‘low’ ‘low’ - - ‘low’ ‘high’ NRB – read-across 


1-Hydroxy-1,1-ethane-
diphosphonic acid, 2K Salt  


21089-06-5 ‘high’ ‘low’ ‘low’ - - ‘low’ ‘high’ NRB – read-across 


1-Hydroxy-1,1-ethane-
diphosphonic acid, 3K Salt  


60376-08-1 ‘high’ ‘low’ ‘low’ - - ‘low’ ‘high’ NRB – read-across 
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Substance CAS  Water solubility Log Kow Vapour 
pressure 


Melting 
point 


pKa Vapour 
pressure 


Koc biodegradability 


1-Hydroxy-1,1-ethane-
diphosphonic acid, 4K Salt  


14860-53-8 ‘high’ ‘low’ ‘low’ - - ‘low’ ‘high’ NRB – read-across 


1-Hydroxy-1,1-ethane-
diphosphonic acid, 5K Salt  


87977-58-0 ‘high’ ‘low’ ‘low’ - - ‘low’ ‘high’ NRB – read-across 


 


Table R. 6-8 Ecotoxicity endpoints  
Substance CAS  Fish acute toxicity 


96h LC50 mg/l 
Daphnia acute 
toxicity 
48h EC50 mg/l 


Daphnia chronic 
toxicity 
22d NOEC mg/l 


Algal toxicity 
96h EC50 


Algal toxicity 
NOEC mg/l 


toxicity to 
microorgani
sms  
30-min EC0 
mg/l 
 


1-Hydroxy-1,1-ethane-
diphosphonic acid 


2809-21-4 200 167 6.75 
(28-day) 
 


3 13 (14d) >580 


1-Hydroxy-1,1-ethane-
diphosphonic acid, xNa Salt 


29329-71-3 ‘low’ ‘low’ Re-testing 2Na 
salt 


Nutrient 
complexation 


Nutrient 
complexation 


‘low’ 


1-Hydroxy-1,1-ethane-
diphosphonic acid, Na Salt 


17721-68-5 ‘low’ ‘low’ Re-testing 2Na 
salt 


Nutrient 
complexation 


Nutrient 
complexation 


‘low’ 


1-Hydroxy-1,1-ethane-
diphosphonic acid, 2Na Salt 


7414-83-7 360 500 0.1 Nutrient 
complexation 


3- 
(14d) 


960 


1-Hydroxy-1,1-ethane-
diphosphonic acid, 3Na Salt 


2666-14-0 ‘low’ ‘low‘’ Re-testing 2Na 
salt 


Nutrient 
complexation 


Nutrient 
complexation 


‘low’ 


1-Hydroxy-1,1-ethane-
diphosphonic acid, 4Na Salt 


3794-83-0 ‘low’ ‘low’ Re-testing 2Na 
salt 


Nutrient 
complexation 


Nutrient 
complexation 


‘low’ 


1-Hydroxy-1,1-ethane-
diphosphonic acid, 5Na Salt 


13710-39-9 ‘low’ ‘low’ Re-testing 2Na 
salt 


Nutrient 
complexation 


Nutrient 
complexation 


‘low’ 


1-Hydroxy-1,1-ethane-
diphosphonic acid, xK Salt  


67953-76-8 ‘low’ ‘low’ Re-testing 2Na 
salt 


Nutrient 
complexation 


Nutrient 
complexation 


‘low’ 
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Substance CAS  Fish acute toxicity 
96h LC50 mg/l 


Daphnia acute 
toxicity 
48h EC50 mg/l 


Daphnia chronic 
toxicity 
22d NOEC mg/l 


Algal toxicity 
96h EC50 


Algal toxicity 
NOEC mg/l 


toxicity to 
microorgani
sms  
30-min EC0 
mg/l 
 


1-Hydroxy-1,1-ethane-
diphosphonic acid, K Salt  


17721-72-1 ‘low’ ‘low’ Re-testing 2Na 
salt 


Nutrient 
complexation 


Nutrient 
complexation 


‘low’ 


1-Hydroxy-1,1-ethane-
diphosphonic acid, 2K Salt  


21089-06-5 ‘low’ ‘low’ Re-testing 2Na 
salt 


Nutrient 
complexation 


Nutrient 
complexation 


‘low’ 


1-Hydroxy-1,1-ethane-
diphosphonic acid, 3K Salt  


60376-08-1 ‘low’ ‘low’ Re-testing 2Na 
salt 


Nutrient 
complexation 


Nutrient 
complexation 


‘low’ 


1-Hydroxy-1,1-ethane-
diphosphonic acid, 4K Salt  


14860-53-8 ‘low’ ‘low’ Re-testing 2Na 
salt 


Nutrient 
complexation 


Nutrient 
complexation 


‘low’ 


1-Hydroxy-1,1-ethane-
diphosphonic acid, 5K Salt  


87977-58-0 ‘low’ ‘low’ Re-testing 2Na 
salt 


Nutrient 
complexation 


Nutrient 
complexation 


‘low’ 
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SOCIO-ECONOMIC ANALYSIS IN REACH

Socio-economic analysis is a well established method of weighing up the pros and cons of an action for society as a whole and plays a vital role in the restrictions and authorisation processes under REACH. Restrictions proposals need to contain a description of the risks as well as information on the health and environmental benefits, the associated costs and other socio-economic impacts. Companies that apply for an authorisation to use substances in the Authorisation List may include a socio-economic analysis as part of their application.

Methodology development

ECHA is active in developing and promoting the application of socio-economic analysis in the field of regulating chemicals.

· Network of REACH SEA and Analysis of Alternatives practitioners (NeRSAP)

Costs of risk management

ECHA is working to assess the compliance costs of reducing emissions or use of specific chemicals by using alternative substances or techniques. This is relevant in both authorisation and restriction processes, as compliance costs of risk management options are one of the key issues that the Socio-economic Analysis Committee needs to give an opinion on when examining a restriction proposal or a request for authorisation.
 

· Workshop on abatement costs of chemicals

Willingness to pay to avoid certain health impacts

ECHA recently commissioned a study to examine the economic value of benefits of avoiding selected adverse human health outcomes due to exposure to chemicals. This information can be used in socio-economic analysis, in the evaluation of health and environmental impacts of chemicals.
 

· Willingness to pay to avoid selected human health outcomes due to exposure to chemicals

Understanding socio-economic analysis

With the aim of increasing the understanding of the role of socio-economic analysis as part of chemicals risk management, ECHA organises workshops, seminars and other events to build the capacity of Member States and stakeholders to perform socio-economic analysis.

[bookmark: _GoBack]Data sources for socio-economic analysis

ECHA maintains a website with a number of sources of information that may be of use to those preparing a socio-economic analysis under REACH.
 

· Web-portal on data sources for socio-economic analysis

· Reports or publications on socio-economic analysis (in CIRCABC)
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PREFACE 
 
This document describes the information requirements under REACH with regard to substance 
properties, exposure, uses and risk management measures, and the chemical safety assessment. It is 
part of a series of guidance documents that are aimed to help all stakeholders with their preparation 
for fulfilling their obligations under the REACH regulation. These documents cover detailed 
guidance for a range of essential REACH processes as well as for some specific scientific and/or 
technical methods that industry or authorities need to make use of under REACH. 
  
The guidance documents were drafted and discussed within the REACH Implementation Projects 
(RIPs) led by the European Commission services, involving stakeholders from Member States, 
industry and non-governmental organisations. These guidance documents can be obtained via the 
website of the European Chemicals Agency (http://echa.europa.eu/reach_en.asp ). Further guidance 
documents will be published on this website when they are finalised or updated. 
 
This document relates to the REACH Regulation (EC) No 1907/2006 of the European Parliament 
and of the Council of 18 December 20061  
 
 
 


                                                 
1 Corrigendum to Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 
concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European 
Chemicals Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93 and 
Commission Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 
91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396, 30.12.2006); amended by Council Regulation (EC) 
No 1354/2007 of 15 November 2007 adapting Regulation (EC) No 1907/2006 of the European Parliament and of the 
Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH) by reason of the 
accession of Bulgaria and Romania (OJ L 304, 22.11.2007, p. 1). 



http://echa.europa.eu/reach_en.asp
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Convention for citing the REACH regulation 
Where the REACH regulation is cited literally, this is indicated by text in italics between quotes. 


Table of Terms and Abbreviations 
See Chapter R.20  


 


Pathfinder 
The figure below indicates the location of chapter R.7.13.2 within the Guidance Document 
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ANNEX 4-VIII ENVIRONMENTAL RISK ASSESSMENT AND RISK 
CHARACTERISATION FOR METALS AND METAL COMPOUNDS 
 
 
1. GENERAL INTRODUCTION 
 


1.1 Aim of this guidance 
 


The presence of metals in the environment due to natural processes (resulting in a natural 
background concentration of metals in all environmental compartments, including organisms) 
and the chemical processes that affect the speciation of metals in the environment have 
implications for both the environmental exposure and effects assessment of metals.  
 
The following key issues require specific recognition when performing a chemical safety 
assessment (CSA) for metals and metal compounds: 
 
• Metals are a class of chemicals of natural origin and have been in use for a long time. 


Subsequently natural background and historical emissions should be taken into account in a 
CSA. 


• Metal data sets can be data-rich, requiring extensive data treatment (e.g. statistical, 
probabilistic tools); 


• Speciation is of paramount importance, metals can occur in different valences, associated 
with different anions or cations, and can be associated to adsorptive agents, such as 
Dissolved Organic Matter (DOM) in water, or bound to minerals in sediment or soil. 
Speciation highly depends on environmental conditions and chemistry; 


• The adsorption/desorption behaviour of a metal strongly depends on prevailing 
environmental conditions.  


• Differences in (bio)availability  
 


The aim of this guidance is to assist the REACH registrant in how to perform the chemical safety 
assessment for metals and metal compounds, taking into account the issues listed above.  
 
The guidance provided therefore presents the general building blocks of a risk characterisation 
strategy for managing the potential risks presented by metal/metal compounds. To this end, tiered 
approaches are advocated since data availability will depend to a large extent on the type of 
metal/metal compound for which a CSA has to be developed.  
 
Some of the refinement tools presented in this guidance document are only applicable for data-rich 
metals (e.g. Ni, Cu, Zn etc.). Since it can be anticipated that most metals and metal compounds that 
will go through the REACH process will be more data-limited, the guidance provided always starts 
out from the situation that no data or only limited data are available. The further necessity for 
performing a more detailed CSA and the incorporation of (bio)availability concepts pertains in fact 
both to the estimated environmental exposure and effect levels.  If enough data are available the 
deterministic approach can be developed into a probabilistic approach.The guidance is 
supplemented by explanations and practical advice, this being illustrated with examples 
whenever possible.  
 
Organo-metallic compounds are not explicitly covered by this annex unless they act, through their 
degradation products, as significant sources of the metal ion. It is considered that these organo-
metallic compounds can generally be assessed as individual substances in accordance with the 
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general procedures laid down in the guidance for information requirements and the chemical 
safety assessment. 
  
Alloys can be assessed on the basis of this annex, particularly in relation to the rate and extent to 
which alloys can produce soluble (bio)available ionic and other metal-bearing species in the 
various environmental media. 
 
 
1.2 General terminology 
 
In this annex the following terminology will be used for some key terms: 
 


• total concentration of a metal: for terrestrial and sediment systems, the concentration of a 
metal that is determined after destruction of the mineral matrix. For aqueous systems: the 
total amount of metal present, including the fraction sorbed to particles and to dissolved 
organic matter and the fraction in the mineral matrix; 


• dissolved concentration of a metal: most often, the dissolved fraction in ecotoxicity tests 
refers to the fraction that passes through a filter of 0.45 µm. It should be noted, however, 
that this definition may not necessarily refer to the metals in solution. In the range of 0.01-
0.45 µm colloid inert particles containing metal ions that remain suspended, may still exist; 


• available fraction of a metal: the fraction of the total metal that is extractable from the 
substrate with chemical (e.g. neutral salt, water extraction) or physical means (shaking, pore 
water collection), and that is generally considered to be a better estimate for the fraction that 
is potentially available for organisms than the total concentration; 


• bioavailable fraction of a metal: bioavailability is a combination of factors governing 
metal behaviour and the biological receptor (such as route of uptake, duration and frequency 
of exposure). As such the bioavailable fraction is dependent on the metal forms that prevail 
under specific environmental conditions and the biological receptors and can be defined as 
the metal fraction that can be taken up and that can interact with the organism’s specific  
metabolic machinery. Bioavailability is organism specific – what is bioavailable to a wheat 
plant is not necessarily bioavailable to an earthworm; 


• toxicological bioavailable fraction: the fraction of the concentration that is adsorbed and / 
or absorbed by an organism, distributed by the systemic circulation and ultimately presented 
to the receptors or sites of toxic action; 


• natural background concentration: the natural concentration of an element in  the 
environment that reflects the situation before any human activity disturbed the natural 
equilibrium As a result of historical and current anthropogenic input from diffuse sources 
the direct measurement of natural background concentrations is challenging in the European 
environment; 


• ambient background concentration: the sum of the natural background of an element with 
diffuse anthropogenic input in the past or present (i.e., influence of point sources not 
included); 


• baseline background concentration: the concentration of an element in the present or past 
corresponding to very low anthropogenic pressure (i.e., close to the natural background).  


 
 
 







APPENDIX R.7.13-2 – METALS 
 


 11


2. EXPOSURE ASSESSMENT 
 
 
Aim and structure of this section 
 
The guidance for information requirements and the chemical safety assessment gives general guidance for ES 
(Exposure Scenario) development. The aim of this chapter is to explain the various metal-specific considerations 
that should be taken into account in the exposure assessment of a CSA.  In the first part, guidance is given on 
modelling metal emissions (section 2.1 and 2.2). In the second part, the use of monitoring data for metals is 
explored, since measured data are available for many metals.  Emphasis is put on the selection of adequate 
monitoring data (section 2.3.2), how to deal with the natural background (section 2.3.4) and historical 
contamination (section 2.3.4). Finally, guidance is given on which abiotic parameters drive metal bioavailability for 
the various environmental compartments (section 2.4) and the ecoregion concept is introduced (section 2.4.2), with 
an explanation of the way in which this can be implemented in the risk assessment process. The general outline of 
this chapter is given below: 
 
 
 2.1 General introduction 


2.1.1 Guidance for the local exposure assessment 
2.1.2 Guidance for the regional exposure assessment 


 


• 2.2 Guidance on metal-specific aspects in exposure modelling 
2.2.1 Adjusting multimedia fate models for metals 
2.2.2 Modelling adsorption/desorption processes 


 


• 2.3 Guidance on metal-specific aspects in selecting measured data 
2.3.1 Introduction 
2.3.2 Data selection and handling 
2.3.3 Determination of natural background concentrations and historical contamination 
2.3.4 How to deal with natural background concentrations and historical contamination 


 


• 2.4 Guidance on the incorporation of bioavailability in the exposure assessment 
2.4.1 Introduction 
2.4.2 Guidance on the use of the ecoregion driven approach 


 
 
 
2.1 General introduction 
 
For data-limited metals, modelling is the only way to estimate emissions and PEC’s. For data- 
rich metals, the combination of modelling and the use of monitoring data is often an appropriate 
way to identify the predominant intended or unintended sources. The major benefit of 
monitoring data is that they are integrative (natural and all anthropogenic sources), but they may 
be influenced by local point sources. Both approaches have their value and a weight of evidence 
approach should be used to derive conclusions on the adequate control of risk.  This weight of 
evidence approach should include attention to: relative contributions of the sources, natural 
versus anthropogenic, and local source versus regional background. In practice, monitoring data 
may be of different nature, using different analytical techniques with different limits of detection, 
may have been performed at different times, which requires careful interpretation of the different 
monitoring data Guidance on how to address local and regional exposure calculations is given in 
the following sections. 
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2.1.1 Guidance for the local exposure assessment 
 
For the life cycle stages of manufacture, formulation and industrial use the local releases of a 
single site have to be assessed taking into account the amount that the registrant is registering. If 
no emission data are available, a modelling approach using conservative default emissions (e.g. 
ERC (Environmental Release Classes tables) should be used to develop the appropriate exposure 
scenario. When the use of ECR tables turn out to be too conservative it could be worthwhile to 
refine the exposure scenario by developing generic scenario based on reliable and representative 
emission factors extracted from other site-specific information representative for the sector in 
which the registrant is working2 (Example 2.1)  
 


 
 
 
Figure 1: guidance on local exposure analysis 
 


                                                 
2 When the ERCs turn out to be too conservative, a tier 2 Exposure scenario can be developed. Next to sector-specific 
information made available by industry, regulatory sector documents -e.g. IPPC (Integrated Pollution Prevention and Control) 
Reference Documents for different industry sectors i.e. BREFs- can also be used in order to assess emission factors. Besides, 
these documents provide process information and information on typical emission reduction measures for the sector that can 
serve as a basis for the estimation of the potential for releases to air and water. Please note that the information reported in IPPC 
documents relates mainly to IPPC compliant companies; meaning, companies that follow BAT (Best Available Techniques) 
requirements. For non-compliant companies, industry information should be provided in order to estimate emission factors. Also 
relevant information can be found on the OECD website on Pollutant Release and Transfer Register (www.PRTR.net) that 
includes emission data in Europe as well. 
 



http://www.prtr.net/
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The generic scenario should cover: 
 


• A representative tonnage consumed/produced in the registrant’s sector 
• Sufficient numbers of sites involved per sector  
• The commonly used production processes in the sector. 
• The regional distribution of the activities (spread in the region of interest) 


 
If local monitoring data are available these can be compared with the modelled data. This 
comparison could result in the identification of for example historical contamination (section 
2.3.3) or could be used for a reality check. If no measured data are available, there is no need for 
the collection of monitoring data if no risk is identified under a conservative modelling approach 
using reasonable worst-case (RWC) default values. If potential risks are identified using the 
modelling approach, collection of site-specific monitoring data on the metal content and bio-
availability parameters can further reduce uncertainties and improve the assessment. 
 
 
Example 2-1: Development of generic exposure scenarios for the nickel plating industry (EU Ni RAR, 2007) 
 
Although this example is not specific for metals, it illustrates that the metal surface treatment sector is a typical sector 
with a large number of Small and Medium Enterprises (SME) widely distributed over Europe. In order to adequately 
estimate the emissions from this sector, the following methodology was developed. .The plating industry uses both Ni 
metal and Ni compounds (Ni sulphate, Ni chloride) in its processes. The total EU-15 amount of Ni metal and 
compound used is estimated at 22,165 tonnes (expressed as Ni). The total number of Ni plating sites in the EU was 
estimated to be 808 (year 2000 information). Exposure data were available from 137 plating companies located in 
Finland, Sweden, Denmark, UK, Germany, France, Italy, Spain and the Netherlands (e.g. water emission factors, see 
Table 1).  
 
The total amount of Ni metal and Ni compounds used by those plating companies is 4,160 tonnes (expressed as Ni). 
Based on the total number of plating sites in the EU, the collected information represents only 17% of these plants 
(137 sites in total). The tonnage-based coverage of 18.8% corresponds well with the number of site-based coverage. 
On the other hand, information for the major plating countries (France, Germany, Italy, UK) -representing 80-85% of 
the capacity- is fairly well covered. It was concluded that, for the Ni plating sector, a representative emission factor 
dataset had been established that could be used to set the reasonable worst-case emission factor for generic scenarios; 
i.e. 90P emission factor due to the large number of data points (>10dp). 
 
Table 1: Overview of site-specific water and sewer emission factors for the Ni plating sector 
 


WATER Industry sector No. of sites 
(report/EU) 


No. of data 
points Average Min Max 


Plating (all countries) 
Electroplating 
 
Electroless plating 
 
Country-specific:  
UK 
Germany 
Italy 


137/ 808 
(131) 


 
(6) 


 
 


sewer 
sewer 
water 


 
47 
 
2 
 
 
9 
10 
12 


 
2.84×10-3 


 
3.29×10-3 


 
 


5.48×10-3 
1.05×10-3 
1.31×10-3 


 
1.21×10-6 


 
4.75×10-4 


 
 


2.29×10-6 
2.16×10-5 
1.01×10-4 


 
2.04×10-2 


90P:7.47x10-3 


6.10×10-3 
 
 


2.04×10-2 


6.25×10-3 
4.86×10-3 


 
Generic scenarios for non-covered Ni plating sites 
 
Two scenarios were developed and taken forward in the risk assessment used: 


o In the first generic exposure scenario, the ‘average remaining tonnage’ Ni used/produced per site is calculated 
from the total remaining tonnage used in the EU and the number of remaining companies in that sector. 
Emissions to water are estimated applying the 90P representative emission factors for the sector (large 
dataset>10dp). A default number of emission days  and a pre-defined environment are assumed in the 
exposure calculations (EUSES 2.0). (See also guidance for information requirements and the chemical safety 
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o In the second generic exposure scenario, a ‘realistic worst-case rest tonnage’ Ni used/produced per site is 
calculated on the basis of the average remaining tonnage per site and the variance of the known sites 
(assuming log normal distribution). Water emissions are calculated applying the 90P representative emission 
factor for the sector. A default number of emission days and a pre- defined environment are assumed in the 
exposure calculations (EUSES 2.0) (See also guidance for information requirements and the chemical safety 
assessment). 


 
From the collected exposure information, it could be concluded that the majority of the plating companies in the EU 
discharge their waste water to a municipal STP, where an additional Ni removal of 40% takes place. This has also been 
considered in the developed generic scenarios. 
 
 
 
 
2.1.2 Guidance for the regional exposure assessment 
 
The guidance given in this section is not always only relevant for metals but the issues raised 
have quite often being observed for metals. At regional scale (i.e., for the assessment of diffuse 
ambient concentrations) the use of both measured data and modelled data is recommended if 
data are available (data-rich metals). Measured data provide a quantification of the contribution 
of all possible metal compounds, processes and sources to the environment. Although modelled 
data have the possibility of missing releases from unintended uses/sources (see example 2-2) or 
excluding sources due to regulatory issues (e.g. biocides, mining medical use), their use in 
parallel with measured data can be of added value. The outcome of the modelling can be used to 
differentiate between both the natural background and the concentration added by past and recent 
anthropogenic activities that are both integrated in ambient measured monitoring data. At the end, 
a comparison between modelled and measured data has to be performed in order to select the 
most appropriate exposure estimate to take forward in the risk characterisation.   
 
For data-limited metals, monitoring data may be lacking and in those cases a choice has to be 
made as to whether to initiate a monitoring programme or to only use modelling as a way 
forward for carrying out the exposure assessment. The decision as to whether or not to embark 
on a monitoring programme should be based on a detailed evaluation of the use pattern of the 
metal (dispersive use versus contained use), the intrinsic toxicity, and, more importantly, the 
potential for release and likelihood of exposure.  In this regard, it should be noted that the 
potential for release and exposure is not merely determined by the volume in which the product 
is being produced. The use pattern (e.g. contained versus wide dispersive use) can influence to a 
larger degree the release of the metal. Before embarking into an extensive monitoring 
programme, an extended model exercise could be conducted, in which various use/dispersion 
scenarios are evaluated. If potential risks are identified using the modelling approach, collection 
of regional monitoring data on the metal content and bioavailability parameters can further 
reduce uncertainties and improve the assessment (section 2.4). 
 
Example 2-2. Importance of releases of intended and unintended use of metal and metal compounds on a 
regional level 


For a regional exposure assessment the releases of unintended uses should not be neglected since they may 
contribute in a significant way to the regional background concentration used in the exposure modelling. A release 
from an unintended use is defined as the release of a metal during an activity for which the presence of the metal is 
not needed for the actual use. A release of an intended use can be defined as the release during the actual use of the 
metal/metal compound during the whole metal product life cycle of a registrant. 
 
Examples of releases of unintended uses are:  
 
• Combustion of fossil fuels (Ni, Pb) 
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• Impurities in phosphate fertilizers (Ni, Pb) 
 
Examples of releases of intended use:  
 
• Corrosion/run-off from building structures (Cu, Ni, Pb) 
• Brake pads (Cu) 
• Ammunition (Pb) 
 
The importance of the releases of unintended use for the various metals can be very different. For nickel, for 
example, the releases from unintended uses like combustion processes and the use of phosphate fertilisers seem to 
result in about 50% of total nickel emissions on a regional level.   
 
In order to account for releases of unintended uses on a regional scale, information on metal emissions should be 
collected from National Emission Inventories from different European countries and the European Pollutant 
Emission Register (EPER). If this information is not available for the specific metal, the contribution of releases 
from unintended uses to the total releases should be estimated by quantifying the metal content in e.g. fuels, 
fertilisers and quantifying the applied tonnages of these products (mass balance).  
 
 
2.2 Metal-specific aspects in exposure modelling 
 
2.2.1 Adjusting multimedia fate models for metals 
 
Most of the current guidance on the use of multimedia models for the purpose of chemical safety 
assessments has been developed mainly from the experience gained on individual organic 
substances. This means that the methodology used /assumptions made cannot always be applied 
directly to metals without modification.  
 
Specific guidance and background on how to run the various models in order to derive the 
modelled local and regional PEC concentrations can be found in the relevant documents dealing 
with the subject  The main metal-specific attention points that should be taken into account when 
conducting the modelling exercise are addressed in Table 2. 
 
Table 2: Use of multimedia fate models for metals 


 
Parameter Value Remark 


Water solubility  • prediction of the environmental concentration 
should be based on the relevant soluble metal ion 
/or other metal species that is  bioavailable or may 
become available through transformation 
processes. Speciation models may be used to 
determine the soluble fraction 


• metals are not soluble but can be transformed and 
subsequently  release  soluble and sparingly 
soluble metal compounds 


•  in some cases, the metal compound will be only 
poorly soluble and sufficiently stable to not rapidly 
transform to a water soluble form. Under these 
circumstances, the substance itself should be 
assessed taking into account its specific 
partitioning characteristics. For the aquatic 
environment, it can be assumed as a first estimate 
that the substance will dissolve up to its water 
solubility limit, and that this fraction will be the 
bioavailable form. Refinement of the assessment 
can be done by taking  into account kinetics of the 
dissolution 


Vapour pressure Set vapour pressure to • most metals, except for mercury compounds and 
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minimum value (in 
EUSES 1x10-06 Pa) 


several organometallo compounds, have a very 
low vapour pressure and therefore adjusting the 
vapour pressure in models, such as EUSES, will 
ensure that modelled distribution to air is 
negligible 


Henry coefficient Set Henry value  to 
minimum value (in 
EUSES 4x10-06 
Pa.m3.mol-1 


• Volatilisation can be ignored for metals, except for 
mercury compounds and several organometallo 
compounds. Consequently, the Henry-coefficient 
should be set to a very low value 


Adsorption to aerosol particles  • Most of the metal present in the atmosphere will 
be bound to aerosols. Consequently,, an extremely 
low value should be used for the vapour pressure 
e.g. 10E-06 to ensure that the metal fraction 
associated to aerosols (Fassaer ) is almost equal to 
one. If a valid measured value is available, this 
value should be used. 


Octanol-water partitioning 
coefficient  
 


Use modelled/measured 
partition coefficients Kp 
water-soil, water-
sediment and water-
suspended matter 
 


• The octanol-water partitioning coefficient is not 
appropriate for metals; modelled / measured 
partition coefficients Kp should be used instead, 
taking into account environmental conditions and 
chemistry 


. 
 


Biotic and abiotic degradation 
rates 


0 • Biotic and abiotic degradation rates should be set 
to zero for metals 


Elimination in STP Use 
measured/modelled 
partition coefficient for 
water-sludge 


• These values are difficult to find for metals and 
quite often it is more obvious to obtain removal 
efficiency rates (expressed in percent) than sludge-
water partition coefficients (see example 2-3)  


 
Time scale 20-100 years • For metals, steady-state is typically only reached 


after several decades or even thousands of years. 
Steady-state concentrations are uncertain at such 
time scales and the time scale is no longer relevant 
for risk assessments. It is therefore necessary to 
calculate both the PEC values after a surveyable 
time period of 100 years and the PEC at steady-
state. The time period at which PEC equals PNEC 
should also be calculated for risk management 
purposes 


 
Adsorption-desorption Use measured 


partitioning 
coefficients for the 
environmental 
compartments of 
concern 


• The transport of metals between the aqueous phase 
and soil/sediment/suspended matter should be 
described on the basis of measured soil/water, 
sediment/water and suspended matter/water 
equilibrium distribution coefficients (Kd; also 
called partition coefficient, Kp) (see also section 
2.2.2).  


 
 
Example 2-3: Overview of removal rates for metals (%) in municipal Sewage Treatment Plants (STPs) in the 
Netherlands (CBS, 2007) 
 


Metal 2000 2004 2005 
Arsenic (As) 52 54 54 
Cadmium (Cd) 54 73 81 
Chromium (Cr) 78 83 80 
Copper (Cu) 89 92 92 
Mercury (Hg) 72 74 77 
Lead (Pb) 86 87 86 
Nickel (Ni) 53 57 55 
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Zinc (Zn) 77 81 82 
 
Metal removal rates for Dutch STPs are weighted average removal rates calculated as the ratio of total metal input 
to Sewage Treatment Plants (STP) versus total metal output of 100 Dutch urban waste water treatment plants. The 
implementation of new techniques for the removal of phosphates and nitrates in the 90s also resulted in a better 
removal of metals. Longer residence times and low sludge loads result in an increase in adsorption of metals to 
activated sludge particles, and higher removal rates are thus observed (CBS, 2007).   


In the absence of measured removal rates a default removal rate for cationic metals of 50 % seems reasonable. 


 
 
2.2.2 Modelling adsorption/desorption processes 
 
For organic non-ionic chemicals, adsorption/desorption processes are often based on octanol-
water partition coefficients (Kow) and the assumption that all adsorption is related to the organic 
matter (see Section 7.1.15 RIP 3.3 for general guidance). This approach can not be used to 
describe the partitioning of metal compounds in the various environmental compartments for the 
following reasons:  
 
 The Kow and Koc concept is not applicable for inorganic compounds. 
 Sorption is not controlled only by organic matter, but also by other solid phase constituents 


like clay minerals and oxides. 
 The distribution of metals over the solid and liquid phase is not only controlled by pure 


adsorption/desorption mechanisms. Other processes like precipitation or encapsulation in the 
mineral fraction also play a role. 


 Environmental conditions (pH, redox conditions, temperature, ionic strength) and the 
composition of the liquid and solid phase have a strong effect on the Kd of inorganic 
substances. As a result a wide range of Kd values have been reported.  


 
Consequently, the distribution of metals between the aqueous phase and soil/sediment/suspended 
matter should be preferentially described on the basis of measured soil/water, sediment/water 
and suspended matter/water equilibrium distribution coefficients: 
 


Kd = Cs / Caq                                                                                              (Equation 1) 
 
Cs = total concentration of test substance in the solid phase (mg kg-1) 
Caq = concentration of test substance in aqueous phase (mg L-1) 


 
Kd values for metal and metal compounds are not true constants and can vary as a function of 
the metal loading and of environmental characteristics such as pH, ionic strength, redox 
conditions, or the composition of the liquid phase (Dissolved Organic carbon content i.e. DOC, 
concentration other complexing ions) and solid phase (organic matter, clay, oxides, sulphides 
(only for sediment)). Consequently, Kd’s may differ from site to site and can change over time. 
This explains the wide range in Kd values observed for metals (see Example 2-4). 
 


The relative importance of all these factors varies from metal to metal and depends on 
environmental conditions. However, pH is generally regarded as the most important factor in 
soils and in aquatic systems. The choice of the Kd values has important consequences for the 
outcome of the exposure assessment. Small Kd values will predict a larger PEC and higher risk 
in water, and large Kd values will lead to a large PEC in soils and sediments. 
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Example 2-4. Overview of metal partition coefficients for suspended matter, sediment (freshwater 
environment)  and soil (median, 10P, 90P) (l/kg) (EU RAR) 


 
Metal Kp suspended matter 


(l/kg) 
Kp sediment 


(l/kg) 
   
 N° of 


data 
50P 10P 90P N° of 


data 
50P 10P 90P 


Cadmium 
(Cd) 


6 130,000 
Log Kp=5.11 


Min: 17,000 
Lo 


g Kp=4.23 


Max: 
224,000 


Log Kp=5.35 


- Cfr. Kpsusp. 
matter 


Cfr. Kpsusp. 
matter 


Cfr. Kpsusp. 
matter 


Copper 
(Cu) 


24 30,246 
Log Kp=4.48 


5,752 
Log Kp=3.76 


194,228 
Log Kp=5.29 


11 24,409 
Log Kp=4.39 


8,934 
Log Kp=3.95 


99,961 
Log Kp=5.0 


Lead (Pb) 19 295,121 
Log Kp=5.47 


50,119 
Log Kp=4.70 


1,698,244 
Log Kp=6.23 


5  154,882 
Log Kp=5.19 


35,481 
Log Kp=4.55 


707,946 
Log Kp=5.85 


Nickel (Ni) 39 26,303 
Log Kp=4.42 


5,754 
Log Kp=3.76 


117,490 
Log Kp=5.07 


17 7,079 
Log Kp=3.85 


2,138 
Log Kp=3.33 


16,982 
Log Kp=4.23 


Zinc (Zn) 14 110,000 
Log Kp=5.04 


Min: 64,000 
Log Kp=4.81 


Max: 
176,000 


Log Kp=5.25 


- 73,000* 
Log Kp=4.86 


42,667* 
Log Kp=4.63 


117,333* 
Log Kp=5.07 


* Kp sediment derived as Kp suspended matter / 1.5 
 
 
 


Metal  Kpsoil 
l/kg 


 N° of data 50P 10P 90P 
Cadmium (Cd)  280 


Log Kp=2.45 
ND ND 


Copper (Cu) 70 studies 2,120 
Log Kp=3.33 


Min: 6.8 
Log Kp=0.83 


Max: 82,850 
Log Kp=4.92 


Lead (Pb) 60 6,400 
Log Kp=3.81 


600 
Log Kp=2.78 


43,000 
Log Kp=4.63 


Nickel (Ni) 46 631 
Log Kp=2.86 


Min: 9 
Log Kp=0.95 


Max: 3,547 
Log Kp=3.55 


Zinc (Zn) 11 158 
Log Kp=2.2 


ND ND 


 
 
A number of reviews on appropriate Kd values have also recently been published. For example, the publications of 
Sauvé et al. 2000 and Degryse et al., 2006 contain Kd values for different metals in soils with min, max, mean and 
median values reported. Regression equations between Kd and soil constituents from the literature can also be used 
for predictive purposes provided that they have been developed based on data from soil types similar to those under 
consideration3.  
 
 
Guidance on Kd selection 
 
Figure 2 gives an overview of the various steps that can be distinguished for selecting the most 
appropriate Kd value to be used in the CSA for metals and metal compounds.  
 


                                                 
3 It should be noted that the predictive validity of these equations is usually tested (and limited) to a limited domain of soil 
pedology) 
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Yes


Kd values available? Perform measurements


Construct a cumulative 
distribution


 Data gathering


Derivation  Kd data rich metals


No


Kd values


Probability (%)


Kd values


Probability (%)


Derive a median Kd
Kd values


Probability (%)


Kd values


Probability (%)


50 P


Forward to risk 
characterization


Derive 10th and 90th percentile Kd
Kd values


Probability (%)


Kd values


Probability (%)


10 P
Forward to 


uncertainty analysis


90 P


More than 4 datapoints 
available?


Derivation  Kd data limited 
metals


Yes


Select Kd representative for 
local conditions or


Select geomean for regional 
assessment purposes


No


Derive minimum and 
maximum


Forward to 
uncertainty analysis


Forward to risk 
characterization


Derivation site specific Kd
Large spread in Kd values? No Always use median Kd


Yes


Model for correction 
environmental properties 


available?
No


Yes


Use site specific Kd in local 
risk assessment


 
Figure 2: General overview guidance Kd selection for metals and metal compounds  
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The different steps are briefly described below. 
 
Step 1: Data gathering and relevance check  
 
If no reliable Kd data are available, Kd values must be experimentally measured. In RIP 3.3-2, a 
batch equilibrium method (OECD TG 106) is recommended for adsorption/desorption 
measurements for ionisable substances. At this moment, there is no specific standard method 
available for Kd determination of metals. Care should be taken that soil, sediments and 
suspended solids characteristics are selected that are representative of the environmental 
conditions encountered in the region of interest (Example 2-5).  
 
Example 2-5: Indicative range of soil properties for the determination of a soil Kd 
 
According to the guidelines for measurement of adsorption in soil (RIP 3.3-2), Kd values for ionisable substances, 
like metals, should be measured in a range of actual soils, covering a representative range in pH. Next to pH also 
clay, organic matter, oxides affect the solid/liquid distribution of metals in soils and a representative range in these 
properties is preferably also covered by the test soils. An indicative range of soil properties to be covered is as 
follows:  
 


pH (0.01 M CaCl2): 4.5-7.5 
Organic matter:                2-20% 
Clay   5-30% 


 
 
In order to judge quality and usefulness, further information must be available on:  
 
Analytics: 
 extraction of the metal content of the solid phase (e.g. with aqua regia) 
 sampling techniques of the solution phase (extraction of pore water for soil and sediment, 


filtration, etc.) 
 analytical techniques 


 
Key drivers determining the Kd value: 
 composition of the solid phase (organic matter, clay, AVS (sediments)) 
 pH 
 equilibration period after addition of metals 


 
Preference should always be given to Kd values based on paired measured data in the solid and 
solution phase (e.g. measurements water and sediment concentrations should relate to the same 
sampling event). If no coupled data on metal concentrations in corresponding solid and solution 
phases are available, an alternative approach is proposed as a screening method for distribution 
coefficients. This approach is based on derived environmental concentration distributions for 
ambient or background dissolved metal concentrations in surface waters/soil pore water on the 
one hand and sediment/Suspended Particulate Matter (SPM)/soil metal concentrations on the 
other hand. Based on the median background or ambient concentrations respectively, water-
sediment/suspended matter/soil Kd values can be derived. The combination of low-end and high-
end values can be used to estimate a realistic range of variation between Kd-values. The 
disadvantage of this approach is that the values are not coupled.  
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Finally because Kd values are also concentration-dependent, they must be measured at 
environmentally relevant metal loadings. 
 
Step 2: derivation of a representative Kd value for data-limited metals 
 
If only a limited data set of Kd values is available (less than 4 data points) the choice of the 
appropriate Kd value should be based on expert judgement taking into account the 
representativity of  the Kd value for the local scenario or, in the case of a regional assessment, a 
geometric mean is used. The minimum and the maximum values are taken forward to the 
uncertainty analysis. 
 
Step 3: derivation of a representative Kd value for data-rich metals 
 
When sufficient distribution coefficients are collected, it is possible to fit a normal, log-normal 
or other statistical distribution through the data points. Using “goodness-of-fit statistics”, the 
distribution(s) that best fits the input data is selected for further assessment. When few 
distribution coefficients are available, only summary statistics (average, median, minimum and 
maximum) are calculated. The median Kd-value must be used in the exposure assessment and 
effect assessment of the CSA. In absence of site-specific Kd values, it is proposed to do an 
additional uncertainty analysis with a range of Kd values (10-90th percentiles).  
 
Step 4: derivation of site- specific Kd values 
 
For the risk assessment at local scale, the Kd values should, as far as possible, be representative 
of the environment of interest taking into account the major environmental characteristics 
influencing the Kd. For soils, the Kd can be derived per soil type of interest taking soil properties 
into account (pH, organic matter content, clay content, metal loading). For the aquatic 
compartment, Kd values should be derived under similar water quality parameters (pH, ionic 
strength, concentration of adsorbing phase) as those prevailing in the region of interest.  
For sediments partition coefficients are redox dependent. This can be taken into account using 
different redox specific partition coefficients. These partition coefficients analysed in oxygen 
rich and anoxic (N2-atmosphere) sediments can be measured or can sometimes be found also in 
literature. The choice of a representative realistic worst case kd will have to be made case by 
case. Some metals form insoluble sulphide complexes in anoxic systems yielding higher Kd 
values. Other metals shift in redox state (Cr6+:Cr3+) with different sorption capacities. 
 
The known/determined kinetic adsorption-desorption reactions may be fitted to several 
regression models: 
 


o First order kinetics 
o Second order kinetics 
o Diffusion equation 
o Modified Freundlich equation 
o Elovich equation 


 
Besides measuring site specific Kd values, those may also be indirectly estimated using field- 
validated models. For example: 
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• Models based on an established empirical relationship between measured Kd values and soil 
properties. Such regression models usually take the form of a linear relation between log Kd 
and soil properties or a Freundlich type equation. These models are simplifications of the 
complex soil system, and should not be extrapolated beyond the range of soil properties with 
which they were originally developed.. Regression models should be based on datasets of 
high quality that cover a large range of soil properties. From a practical point of view, it is 
preferable that only routinely measured soil properties (e.g. pH, % organic matter) are 
included in the model. An advantage of regression models is that these models may be 
calibrated on a large number of real soils  


• Field-validated surface complexation models. Surface complexation models such as 
WHAM/SCAMP (Tipping, 1994, Lofts and Tipping , 1998) consider the soil or sediment as 
a set of independent reactive surfaces, and combine several models to describe sorption on 
(solid and dissolved) organic matter, oxides, and clay. These models are conceptually more 
attractive compared to the empirical regressions. However, extensive input information is 
needed, and assumptions about the relative reactivity of surfaces compared with model 
constituents (e.g. % active organic matter) are required. Because these models are derived for 
pure model constituents under laboratory conditions, an essential condition for their 
application is their validation for real soil/sediments systems. The use of modelled Kd values 
can therefore, at present, be used for estimation purposes only.  Further research in this area 
may, however, allow appropriate use of modelled Kd values for future CSAs. 


 
Uncertainty analysis 
 
A Kd value for metals is not one single value and a wide range of Kd values is often observed.  
Using a range of Kd values in the CSA will help to highlight if the adsorption coefficient is an 
important factor for the environmental behaviour of the substance and to evaluate if the 
adsorption coefficient will not affect the outcome of the CSA to a large extent. Typically, 
uncertainty over the use of a particular value for a specific assessment is investigated by varying 
the value between high and low extremes – in a kind of sensitivity analysis. If a Kd distribution 
is available, a low-end value (e.g. 10th percentile) and a high-end value (e.g. 90th percentile) are 
selected for the sensitivity analysis. In the case of a limited data set, the minimum and maximum 
must be used as lower and upper bounds as worst-case scenarios. The representatitivity of the 
data available for the sites under assessment must also be discussed. The results of the 
uncertainty analysis can be used to check the robustness of the risk evaluation and could trigger 
further refinements when needed. 
 
Example 2-6: sensitivity analysis PECregional derivation (Pb CSA, 2008). 
 
Table 3: Added/total PEC values for the regional and continental environment  


PEC values  PECadd 
continental 


PECtotal 
continental 


PECadd 
regional 


PECtotal 
regional 


Kp sediment/suspended matter = 295,121 l/kg 
(median) 


    


PEC surface water (dissolved fraction)         µg/l 0.031 0.12 0.12 0.22 
PEC sediment                                  mg/kgdwt 4.8 18.8 19.2 33.2 
Kp suspended matter = 50,119 l/ kg (10P) 
Kp sediment = 35,481 l/kg (10P) 


    


PEC surface water (dissolved fraction) µg/l 0.17 0.26 0.62 0.71 
PEC sediment mg/kgdwt 5.6 8.5 20.0 23.1 
Kp suspended matter = 1,698,244 l/ kg (90P) 
Kp sediment = 707,946 l/kg (90P) 
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PEC surface water (dissolved fraction) µg/l 0.0055 0.099 0.022 0.12 
PEC sediment mg/kgdwt 3.9 65.8 15.7 81.6 


 
Increasing the Kp value of suspended matter and sediment by a factor 5.75, from 295,121 l/kg to 1,698,244 l/kg, 
decreases the added predicted regional Pb concentration in surface water by a factor 6.0, from 0.12 µg/l to 0.02 µg/L. 
Taking into account the natural background value in surface water, the PECtotalregional value is reduced from 0.22 µg/l to 
0.12 µg/l. At lower Kp (50,119 l/kg), more Pb remains in solution (higher Pb PECaddregional concentration in dissolved 
fraction: 0.62 µg/l) and less Pb will be sorbed on particles (lower Pb concentration in sediment/suspended matter: 20 
mg/kg dw). 
 
 
2.3 Guidance on metal-specific aspects in selecting measured data 
 
 
2.3.1 Introduction 
 
When using monitoring data care should be taken in selecting only those data conducted 
according to adequate QA/QC procedures (section 2.3.2). Furthermore, the relevance of certain 
monitoring data on metals should be carefully considered (section 2.3.2), depending on the 
purpose of the assessment. For example elevated metal concentrations in the proximity of an 
identified point source can be used to describe the local scenario, but are less representative for 
deriving diffuse ambient metal concentrations (regional scenario).   
 
Measured data sets represent the sum of three different fractions:  
 
• the natural (background) concentration,  
• the dispersive  anthropogenic input due to human activities (historical and recent) 
• the site-specific anthropogenic input due to human activities (historical and recent) 
 
Natural background concentrations and baseline concentrations within an environmental 
compartment may vary markedly by several orders of magnitude. High ambient metal 
concentrations caused by natural processes (e.g., high background concentrations in samples of 
geological active areas, rivers flowing through metal-rich areas) must not be discarded from the 
data set, but they should be separated from the generic exposure dataset and should not be used 
for generic risk assessment.  
 
With the exception of a few remote and unpopulated areas, true natural background 
concentrations can hardly be found in the aquatic and terrestrial compartment as a result of 
historical emissions and current dispersive anthropogenic inputs. Consequently, the term 
“baseline concentration” is often used to express the concentration corresponding to very low 
anthropogenic pressure, i.e. in areas where past and present anthropogenic influences are 
considered low. But in e.g. (old) industrialized or mining areas, the concentration of metal that 
has been introduced to (or removed from) the environment by man over the past few decades or 
even centuries can be significant. This added fraction is often referred to as “historical 
contamination”. In many cases this historical contamination cannot be distinguished from the 
natural background concentration. The concentrations of metals found at historically 
contaminated sites often still have a significant influence on the quality of the surface waters, 
and will also significantly influence the metal levels observed in sediments downstream (section 
2.3.3).  
 
Finally, only a fraction of the metal present in the environment may be available for biological 
uptake dependent on various biotic and abiotic parameters. Consequently, for metals risk 
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assessment purposes it is recommended that, besides background and ambient site-
specific/diffuse metal concentrations, the distribution of parameters that determine metal 
(bio)availability are also be described and integrated in the exposure assessment (section 2.4) 
when it is deemed appropriate to use (bio)availability models.  
 
For the above reasons, monitoring data on metal concentrations in the environment need to be 
interpreted and used with caution. In particular, the spatial scale of influence from point sources, 
the effects of local geology (natural background, section 2.3.3), the effects of historical 
contamination (section 2.3.3) and bioavailability (section 2.4) should be dealt with in a proper 
way in the CSA and subsequent exposure scenarios. Such a distinction can be done by an outlier 
analysis and/or expert judgement from knowledge of the sites situated at the high end of the 
concentration distribution curve as described in RIP 3.2. 
 
 
2.3.2 Data selection and handling 
 
Only the most relevant and reliable monitoring data should be incorporated for the purpose of 
preparing the chemical safety report. The following generic and metal-specific issues require 
special attention: 
 
Analytical considerations 
 
Sample treatment and analysis of reported metal concentrations should be in line with 
internationally accepted Standard Guidelines (ISO, ASTM Standards, QA guidelines developed 
under the EU Water Framework Directive, etc.).  Care should be taken that no data are used that 
are compromised by contamination.  Consequently, depending on the level of metal present, the 
use of “clean” and “ultraclean” techniques for sampling and analysis may be critical in order to 
obtain accurate data (US-EPA, 1994). For example it could be that sample gets contaminated 
during the filtering process which could yield dissolved concentration higher than the total 
concentration.  If such contamination is apparent the data should not be used.   


 
• For the aquatic environment, measured dissolved metal concentrations are preferred4. In 


determining the dissolved metal concentration water samples should be filtered (0.45 µm) 
prior to analysis5. The handling of the samples should not affect the dissolved metal fraction 
in any way; contamination during sampling and filtration should be avoided by using ultra-
pure equipment. All laboratory equipment such as glassware, plastics, etc. must be rinsed 
with a diluted acid solution (e.g. 1% HNO3 solution) and demineralized water before use in 
order to remove all metals adsorbed.). Acidification should be done after filtration. 
Appropriate quality assurance measures (e.g. procedural blanks, assessment of the matrix 
effect) are recommended. 


 


                                                 
3 If no dissolved data are available, an estimate of this fraction can be made using the total metal concentrations, 
amount of particulate material in the water sample and relevant physicochemical parameters such as the Kd. Unless 
these parameters are identified specifically, the indirect estimation of the dissolved fraction has additional 
uncertainty due to the assumptions related to these parameters.  
5 Different definitions for the dissolved fraction exist. Most often the dissolved fraction refers to the fraction that 
passes through a filter of 0.45 µm. It should be noted, however, that this definition may not necessarily refer to the 
metals in solution. In the range of 0.01-0.45 µm colloid inert particles that remain suspended may exist  and these 
could account for 50 % or more of the “dissolved”  0.45 µm fraction 
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• With regard to the soil and sediment compartment, the digestion procedure of the samples is 
to be reported and the appropriate data selected. It is recommended that the metal fraction, 
which is released after aqua regia digestion, be used in exposure assessment. The aqua regia 
(HCl + HNO3) digestion method releases all metal fractions except the fraction built into the 
crystal structure of the soil. The latter fraction can be determined using other methods (HF, 
X-Ray Fluorescence). The mineral fraction is not expected to be released over a reasonable 
time span under conditions normally encountered in nature. Other acids, like NaOAc or 
NH2OH.HCl, are less strong than aqua regia and will not release all relevant metal fractions. 
Secondly, the aqua regia digestion method is harmonized as an International Standard (EN-
ISO 11466 (1995) and is applied in most EU countries. Some countries used standard 
methods based on nitric acid for sediments or 6 N HCl for soils and hence numerous metal 
data are also available with this method. These data could be considered on a case by case 
basis. Potential deviations from the results of Aqua Regia digestion should be documented. 
For most metals this will not make a difference. In some cases, for example for the water 
compartment (EN-ISO 15587-2) a possible lower recovery compared to the aqua regia 
digestion method specified in EN-ISO 15587-1 has been observed for Cr, V and Mg. 


 
 
• Proper analysis of metal monitoring data is quite often hampered by the presence of data 


where metal concentrations are non-detectable with multiple detection limits. For example 
the sensitivity of analytical techniques for metals has improved considerably over the last 
few years. As a result, older monitoring data typically have higher detection limits. For 
mixed data sets, recent data should be preferred and the detection limits are to be reported.  


 
 
Data treatment 
 
How to deal with detection limits 
 
Although non-detects (concentrations below the detection limits) are not metal-specific, a lot of 
monitoring data is available for metals including non-detects. Non-detects may remain included 
in the exposure analysis. For non-detects in homogeneous data sets, taking the half of the value 
of the detection limit is commonly used in practice. This value represents the median of all 
values below the detection limit when an uniform distribution between zero and the detection 
limit is assumed. 
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2.3.3 Determination of natural background concentrations and historical contamination 
 
Definitions of metal background concentrations 
 
Natural metal background concentrations can contribute in a significant way to the total metal 
concentration measured in the environment. Due to the observed spatial and temporal variability, 
it is almost impossible to attribute single values to natural background concentrations of specific 
metals within a certain compartment. In certain regions, clearly elevated natural background 
concentrations can be encountered due to local geological conditions (mineralization).  
 
Furthermore, as a result of historical and current anthropogenic input from diffuse sources the 
direct measurement of natural background concentrations is challenging in the European 
environment and most often it has to be evaluated case by case to which extent ambient 
background concentrations or baseline concentrations reported in some European monitoring 
databases can be retained as the natural background. The following definitions are used in this 
context: 
 
• natural background concentration: the natural concentration of an element in  the 


environment that reflects the situation before any human activity disturbed the natural 
equilibrium As a result of historical and current anthropogenic input from diffuse sources 
the direct measurement of natural background concentrations is challenging in the European 
environment; 


• ambient background concentration: the sum of the natural background of an element with 
diffuse anthropogenic input in the past or present (i.e., influence of point sources not 
included); 


• baseline background concentration: the concentration of an element in the present or past 
corresponding to very low anthropogenic pressure (i.e., close to the natural background).  


 
Methods to determine natural background concentrations 
 
An overview of methods that are available for determining natural/baseline background 
concentrations is provided in Table 4. Harmonised monitoring data collected in pristine 
(uncontaminated) areas are the preferred data for the assessment of the baseline concentration. 
For example the FOREGS Geochemical Baseline Programme (FGBP) database (Salminen et al, 
2005) (http://www.gsf.fi/foregs/geochem/) contains recent, baseline concentrations for various 
environmental compartments (1st order stream water, stream sediment, floodplain sediment, soil, 
and humus). FOREGS was primarily designed as a standardization tool to derive metal 
concentrations in “pristine” areas, and thus derives the baseline concentrations in different 
environmental compartments. The concentrations are not representative of the true natural 
background concentrations, since they represent the concentration of an element in the present or 
past corresponding to assumingly very low anthropogenic pressure:.  
 
• For the aquatic environment, the FOREGS database can be used in determining if a certain 


region has a high natural background or not. Measured baseline levels in surface waters in 
upstream areas (as measured in FOREGS) could be retained as an estimate for the natural 
background6. It has therefore been common practice to report/use the 10-90th percentiles of 
the baseline concentrations (from e.g. FOREGS stream waters) as regional background 
ranges.   


                                                 
6 Only relevant for metals that are not (or has not been) anthropogenically emitted to the atmosphere in significant 
amounts and that has been transported long range 



http://www.gsf.fi/foregs/geochem/
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• For soils, the organic layer is removed and only subsoil is sampled, which is likely to lead to 


an underestimation of the metal baseline concentrations and of the organic matter content. 
Due to this uncertainty, the FOREGS soil data can therefore not be considered as good 
quality baseline data to be retained as a representative value of natural background for the top 
soil compartment. 


 
Further work for the determination of natural metal background concentrations is ongoing and 
could be used when those data become available.  
 
 
 







 


28 


Table 4: Overview of various methods that can be used to determine background metal concentrations. All presented methods have advantages and disadvantages. The final choice 
of a method should therefore be clearly substantiated in the CSA. If available preference should be given to direct measurements in uncontaminated (pristine) areas.   


Water Soil Sediment 
Direct measurement in pristine areas Direct measurement in pristine areas Direct measurement in pristine areas 
Geochemical modelling: estimation methods on the basis of 
the contribution of weathering processes (erosion). This 
method is shown to be well applicable for assessing natural 
background concentration in aqueous systems (rivers). 
 


The metal background concentration in soil depends on soil 
composition (sandy soil, clayey soils) and geochemical origin of the 
soil7.Several countries (Belgium, The Netherlands, Denmark) have 
reported regression lines that predict metal concentrations as a 
function of soil texture: most often the clay content and the organic 
matter content determine the natural binding capacity of different soil 
parameters. As regressions were based on measured data, reported 
metal concentrations may be influenced by anthropogenic activities 
(e.g., atmospheric deposition) and may therefore be more 
representative of the baseline concentration than of the natural 
background. It should also be noted that the regression lines are quite 
often dedicated to the area for which they have been developed and 
may therefore not be representative for other soils. The applicability 
of such regression models to other areas can be validated using 
available background data from the ecotoxicity data set. 


Assessment of metal concentrations in the deeper 
sediment layers, taking into account anthropogenic 
contributions and vertical distribution of metals 
towards these deeper layers. 
. 


 


Calculation based on natural background concentration in 
sediment and the equilibrium partition coefficient. This may 
not be applicable if metal has been redistributed 
significantly in sediment column by diagenesis.  


Information from deeper soil horizons (e.g. C-horizon), which are 
less affected by atmospheric deposition, can also be used for the 
estimation of background metal concentrations in pristine soils. 


Calculation based on natural background 
concentration in surface water and the equilibrium 
coefficient 


For surface water having ground water as its origin: 
assessment of the metal concentrations in the deeper ground 
water. It must be verified that the well-water or groundwater 
samples are free of current or historic pollution. Moreover, 
due to their contact with deeper, mineral rocks, metal 
background concentrations in these waters can be higher 
than those in surface waters where there is an additional 
dilution with rain water. 


  


 


                                                 
7 For several metals, so-called “reference lines” were derived by correlating measured ambient background concentrations (total concentrations in the soil-matrix) at a series of remote rural sites in the 


Netherlands to the percentage lutum (%L) and the organic matter content (%H) of these soils (Ministry of VROM, 1994). The same approach has been followed in Flanders, Belgium (Ontwerp 
uitvoeringsbesluit, 1995). To this end the 90-percentiles of the ambient background concentrations measured were used. The metal-specific parameters of the regression equations represent the 
strength of binding of the various metals to soils of different clay and humus contents. The reference lines are not only used to calculate ambient background concentrations at given sites, but also to 
enable the extrapolation of laboratory toxicity data to standard-soil conditions. Some typical examples of reference lines derived in The Netherlands ([ ] = ambient background concentration in 
mg/kg soil, L = % lutum, H = % organic matter): [Cu] = 15 + 0.6 . (L + H) ; [Zn] = 50 + 1.5 . (2L + H) or [Ni] = 10 + L. 
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Determination of historical contamination 
 
Next to elevated background concentrations, the presence of historical contamination may 
contribute significantly to measured total metal concentration. The contribution of historical 
contamination to the measured baseline concentration in surface waters can be important in 
historically contaminated areas (downstream) and in more enclosed water bodies with low 
turnover (e.g., lakes, reservoirs). Enclosed water bodies should therefore only be used for the 
determination of baseline levels when there is no indication that metal levels have been affected 
by anthropogenic contributions in the past. The largest influence of historical contamination is 
expected to occur in the soil and sediment compartments, which are natural sink compartments 
for metals and metal compounds. 
 
Influence from historical contamination is not readily identifiable, since there is usually a mix of 
influences. The influence can be recognised by: 
 


1) Using historical records that may provide information on former activities at sites, even 
local contamination levels of soils, waste disposal sites, etc. 


2) Collecting detailed information about local water concentration profiles: when 
contamination by a historical site is expected, analysis up-and downstream of the area of 
influence can provide an idea of the importance of the local influence.  


3) Evaluating information about local geology: small-scale ancient metal activity was often 
associated with local metal geology (natural mineralization can also influence water 
quality locally) 


4) Evaluating the presence of elevated metal levels that cannot be explained by identified 
sources: these may suggest influence from historical contamination. 


5) The use of ratios of stable lead isotopes 8. 
 
 
2.3.4 Guidance on how to handle natural background concentrations and historical 
contamination 
 
Historical contamination may contribute to a large extent to observed metal exposure levels.   
When historical contamination is due to past uses this should not be included for the assessment 
under REACH but assessed under other regulatory frameworks as necessary. When historical 
contamination is originating of a current use this should still be part of the evaluation process. 
 
However, even for past uses knowledge on the influence of historical contamination can still be 
important for implementing risk management measures or developing risk reduction strategies. It 
is therefore important to compare the various contributing sources; if necessary, the use of 
approaches such as the added risk approach to have a better understanding of the relative 
importance of the local versus regional risks and historical versus today’s and future emissions 
and risks. In areas influenced by high natural background values or for sites influenced with 
historical contamination, typically, differences between modelled and measured ambient metal 
concentrations can occur. Such areas should be assessed in a separate scenario. 
 
                                                 
8 a special case where there are good possibilities to define the anthropogenic influence is lead. The fact that the stable isotopes 
(204Pb, 206Pb, 207Pb, 208Pb) show different ratios in lead of different origin has successfully been used to separate the influence of 
historical and recent pollution of lead from the natural component in e.g. lake sediment profiles, peat, soil and teeth and bone 
tissues. The ratio mostly used in those cases is 206Pb/207Pb (e.g. Renberg et al., 1994, Brännvall et al., 2001). As lead is a common 
feature of complex sulphide ores, the isotopes may be used as a marker of historical mining activities, focused also on the 
processing of e.g. silver, copper and zinc. 
Weiss et al. (2008) give an overview of the potential use of stable isotopes for a range of inorganic elements. 
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Guidance on the use of total versus added risk approach 
 
In order to deal with the presence of a natural background, various concepts have been 
developed, such as the Added Risk approach9 (Added RA) and the Total Risk approach (Total 
RA) concepts. In essence the Added RA assumes that species are fully adapted to the natural 
background concentration10 and therefore that only the anthropogenic added fraction should be 
regulated or controlled 11 . The Total RA assumes that “exposure” and “effects” should be 
compared on the combination of the natural background and the added anthropogenic 
concentrations.. 
 
Both approaches can be used within a risk assessment context. The main driver for using either 
one of them is how the background level relates to the derived PNEC value which is in the initial 
phase derived using the total risk approach. In case it can be expected that the background is 
significant in comparison with the PNEC the Added RA may be employed as a pragmatic 
solution. In case the PNEC is close to the background but the use of the Added RA is chosen for 
regulatory purposes (e.g. Environmental Quality Standard setting) this should be done with care. 
In areas with high baseline levels it could be that environmental communities are already 
affected by the metal and every extra contribution of the metal could be detrimental.  
 
It should also be mentioned that (especially for essential metals) also the media of toxicity 
studies will contain a background concentration. When this level is comparable to the natural 
background concentration, the outcome of the Added RA and Total RA should not deviate that 
much. When the background in the test media is remarkably lower, more preference should be 
given to the Total RA. 
 
Specific guidance on the use of the Total RA and Added RA) is further outlined in Figure 3. The 
general idea behind the decision process is that the actual choice can either be driven by the 
question if the background is significant in comparison with the PNEC or by requirements set 
out in a regulatory context. The approach starts with approaches that require fewer resources and 
efforts, such as Tiers 1 and 1’. In any event, if the effects data are considerably above the 
background concentration, the difference between using the added or total risk approach could 
be negligible.  
 


                                                 
9 The concept was developed and published by: T. Crommentuijn et al. 1997.Maximum permissible concentrations and 
negligible concentrations for metals, taking backgrounds concentrations into account, Institute of Public Health and the 
Environment, RIVM, Bilthoven, RIVM report N° 601501001 
10 For essential metals this seems most plausible. For non-essential metals this assumption is indeed less obvious. 
11 Although the added risk approach acknowledge that negative effects from the bioavailable fraction of the background 
concentration on some organisms in the ecosystem may occur, or that organisms may even have become acclimated/adapted to it, 
from an environmental policy point of view, such effects may be ignored and may even be regarded as desirable, since these 
effects may in theory lead to an increase in ecosystem differentiation or biodiversity (Crommentuijn et al, 1997).   
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Figure 3: Tiered approach on potential application of total versus added risk concept 
 
Legend: 
 
Total Risk Approach 
 
1. In cases where it can be expected that the background is not significant in comparison with the PNEC the total 
risk approach can be used. If differences in background need to be taken into account for regulatory purposes, the 
added risk approach could be chosen (see 1’.) 
 
Potential environmental risks (RCR) are further characterised based on the following quotient:  
 
RCR = PECtotal / PNECtotal 
 
2. If RCR>1, a further refinement is possible when models are available to account for bioavailability Both the 
NOEC and the background values should be corrected for bioavailability.  
 
Potential environmental risks (RCR) are further characterised based on the following quotient:  
 
RCR = PECtotal, bioavailable / PNECtotal, bioavailable 
 
3. The most accurate and ecologically relevant approach would be to account for both the effects of bioavailability 
and acclimation/adaptation (~Cb) on the effects/exposure data resulting in a PNECtotal, bioavailable + considering Cb.  


 
Potential environmental risks (RCR) are characterised based on the following quotient:  
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RCR = PECtotal, bioavailable / PNECtotal, bioavailable, + considering Cb. 
 
Added Risk Approach 
 
1’. In case there is a need for regulatory purposes (e.g. Water Framework Directive) or the natural background is 
significant compared to the PNEC, the added risk approach can be used.  The first tier in compliance checking in a 
regulatory context when using the added risk could be to compare the PEC total with the PNECadd. If the PECtotal 
is below the PNECadd then consideration of the background (as in 2’) will only make this difference bigger. This 
simple first step would ensure that only sites of concern are taken through the various tiers. 
 
Potential environmental risks (RCR) are characterised based on the following quotient:  
 
RCR = PECtotal / PNECadd 
 
Where PNECadd = calculated from the NOECtotal – Cbculture medium 
 
Most often Cb culture medium is similar to Cb test medium 
 
2’. In the second tier the PEC total is corrected for the background value .  
Potential environmental risks (RCR) are characterised based on the following quotient:  
 
RCR = PECadd / PNECadd 
 
Where PECadd = PECtotal – Cbsite/region and PNECadd = PNECtotal – Cbculture medium 
 
3’. In cases where the added risk approach is used and there are still potential risks bioavailability can be taken into 
account in which both the NOEC and the background values should be corrected for bioavailability. However, care 
should be taken in seeing how the background correction is done (see below). 
 
Potential environmental risks (RCR) are characterised based on the following quotient:  
 
RCR = PECadd,bioavailable / PNECadd, bioavailable 
 
Where PECadd,bioavailable = (PECtotal – Cbsite/region)bioavailable and PNECadd, bioavailable = (PNECtotal – Cb culture medium) bioavailable 


 
 
2.4. Guidance on the incorporation of bioavailability in the exposure assessment 
 
2.4.1 Introduction 
 
An important paradigm that controls the potential risks of metals and metal compounds due to 
exposure to metals and metal compounds is bioavailability. It is now clear that the dissolved free 
ionic metal species is far more bioavailable than most complexed metal species. It is also well 
established that many geochemical factors influence the metal speciation in water, sediment, and 
soil. Paradigms that explain the relationships between these geochemical factors and metal 
bioavailability and toxicity are explained in section 3. The information requirements in order to 
apply these concepts are fairly extensive. The choice of the concentrations of the 
physicochemical parameters that modify metal bioavailability needs to be representative for the 
environment under consideration.  
 
Guidance on the measurement/selection of the main abiotic factors that drive bioavailability for 
the various compartments is given in Table 5. It is emphasized that, for the final risk 
characterisation, both exposure and effect concentrations should be expressed at the same level 
of (bio)availability. 
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Table 5: General recommendations for measuring some abiotic factors driving bioavailability for metals   


Parameter Relevance Measurement recommendations 
Aquatic compartment 
• Major cations (Ca, Mg, Na K, …), Presence of cations like Ca and Mg may compete with the 


metal cations and thus reduce metal toxicity due to 
competition with metal ions for binding to the site(s) of 
toxic action.  


Individual dissolved cation concentrations should be 
measured in filtered (0.45 µm) water samples 


• pH 
 
 
 
 
 
• alkalinity 


pH determines the metal speciation and, hence,  the 
fraction of a metal that is present in a bioavailable (and 
toxic) form, e.g., the fraction of free metal ion will 
generally decrease with increasing pH. pH also 
determines the amount of protons which can compete 
with metal ions for binding to the site(s) of toxic action.  
 
Alkalinity is the water's capacity to resist changes in pH 
that would make the water more acidic, i.e., it is a 
measure for the capability of water to neutralize acid. In 
many natural water bodies the buffering system is 
carbonate-bicarbonate ( H2CO3, HCO3, and CO3). These 
compounds can form complexes with dissolved metal ions 
and their presence can therefore affect metal speciation 
and bioavailability   
 


Determination of the pH and alkalinity should be 
performed in the water body itself or in the sample 
immediately after it has been collected: pH of an enclosed 
water sample may change rapidly and is not always 
relevant for the sampled water body.  


• DOC Complexation of metal ions with dissolved organic carbon 
may affect metal bioavailability (and toxicity).   


The dissolved organic carbon fraction should be 
determined in filtered (0.45 µm) water samples. As there 
is no clear relationship between total and dissolved 
organic carbon, determination of the total carbon content 
is not an acceptable alternative for the dissolved organic 
carbon fraction. 


 
Sediment compartment 
• AVS Sulphides form insoluble metal sulphide complexes with 


cationic metals, rendering metals unavailable  
Spatial and temporal variability should be taken into 
account when sampled. It is recommended not to sample 
in summer time, when AVS (Acid Volatile sulphide)  
levels are expected to be high. Sampling depth should be 
0-5cm. 


• OC Increasing organic matter content can result in decreasing 
bioavailability for both cations and anions 


Organic matter = organic carbon*1.72 
or directly determined by loss on ignition (only if organic 
matter >5%) 
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• pH Increasing pH causes an increase in Kd value for cationic 
metals, and decreasing Kd values for anionic metal ions. 
However, sediment systems are better buffered then soils 


Measured in 0.01 M CaCl2 


• Eh Reduced conditions mitigate metal toxicity (presence of 
sulphides and change in redox state metals, e.g. Cr3+ 
versus Cr 6+) 


Redox potential should be measured in situ by preference 


 
Soil compartment   
  General comment on soil sampling: representative sample 


of the top 10 (grassland) to 20 cm (arable land) should be 
taken, after removal of the litter layer (=organic matter 
still recognizable as leaves, twigs etc.) on top, but 
including the dark humus layer. 


• pH Increasing pH causes an increase in Kd value for cationic 
metals, and decreasing Kd values for anionic metal ions. 


Measured in 0.01 M CaCl2  


• OC Increasing organic matter content can result in decreasing 
bioavailability for both cations and anions 


Organic matter = organic carbon*1.72 
or directly determined by loss on ignition (only if organic 
matter >5%) 


• eCEC Increasing eCEC (effective Cation Exchange Capacity) 
causes may cause decreasing bioavailability for cationic 
metals in the soil 


Measured at in situ soil pH (i.e. not at a buffered pH) 


• Clay content Increasing clay content (including oxides) can result in 
decreasing bioavailability for both cations and anions 


Soil fraction smaller than 2 µm 
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In cases where a lot of monitoring data are available on the physico-chemical parameters 
influencing bioavailability, country-specific or region-specific distributions for these parameters 
should be elaborated. Reasonable worst case conditions, at regional scale, can then be defined as 
the lower (e.g. 10th %) or higher (e.g. 90th %) values of the obtained distribution of bioavailability 
modifying factors depending on the bioavailability models used. Typical conditions generally 
refer to average values of these parameters. A simple combination of low/high values may not 
always result in a realistic scenario in cases where influencing parameters co-vary. Consequently, 
where different physico-chemical parameters influence the bioavailable fraction of the metal, the 
reference scenario should, as far as possible, be a realistic combination of the relevant 
parameters. In local risk assessment scenarios, site-specific environmental data can also be used.  
 
2.4.2 Guidance on the use of the ‘ecoregion driven approach”12  
 
In cases where no site/region-specific measurements on abiotic factors are available, the 
(bio)availability concept as described above could still be applied using a set of default scenarios 
representing specific geographical characteristics. This approach is often called the “ecoregion 
approach”. The ecoregion concept was originally developed to classify ecologically similar areas 
into “ecoregions,” based on the recognition that ecosystems differ across large spatial scales 
resulting in ecologically distinct areas responding differently to environmental stressors, such as 
elevated levels of naturally occurring elements (e.g. metals) (ICMM, 2002).The original concept 
was built around the need to derive region-specific PNECs values, based on testing conducted 
with regionally relevant organisms that are acclimated to the elevated background levels of 
metals within each region However, our current understanding does not yet allow to take 
acclimation and adaptation issues properly into account. As such the ecoregions defined in this 
guidance document are not likely to be contiguous with the original definition of ecoregions. In 
this guidance document the eco region concept is used in a way to allow only to correct for 
differences in abiotic parameters (present in the different ecoregions) that are potentially 
affecting (bio)availability. As such these ecoregions should be merely considered as 
representative typical examples of specific EU conditions for which the critical parameters 
needed to run the (bio)availability model are readily available. This allows to parameterize the 
(bio)availability models without the effort of collecting an extensive database on site/region 
specific abiotic factors. This approach would in essence still allow the REACH registrant to set 
region-specific PNECs for a set of default example scenarios represented by various abiotic 
factors.  
Potential environmental risks associated with the presence of a metal in a particular 
river/lake/soil can as such be assessed by comparison of the abiotic factors with those of a likely 
comparable typical scenario. I.e. in case it can be expected that the main abiotic factors 
mitigating the toxicity of the metal are comparable, potential risks in a particular river/lake is 
assessed through the comparison of the metal concentrations in that particular river/lake 
(PECriver/lake) with the normalised PNEC of the typical scenario with comparable values of 
abiotic factors. No further actions/refinement is required in case the PNEC typ. 1→x is not 
exceeded.  
 
In case of potential risks identified or in case the values of some of the abiotic factors controlling 
the metal toxicity are significantly different (especially when a higher bioavailability of the metal 
is expected, e.g. in case of significantly lower DOC concentrations), it is recommended to 
calculate a normalised PNEC for the particular river/lake. In particular case more information on 
site specifc abiotic factors for the lake/river/soil of concern should be compiled and the PEC 
should be compared with the normalized PNEC for that particular river/lake/soil.  
                                                 
12 More specific information is also contained in  the EU Risk Assessment Report on Nickel. 







APPENDIX R.7.13-2 – METALS 
 


36 


 
This concept is further elaborated for the aquatic and terrestrial compartments in Example 2-7. 
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Example 2-7: Scenario development for selected examples of typical EU ecoregions (Metal-CSA) 
 
Aquatic environment 
 
In the Ni-CSA, aquatic toxicity data were normalised towards typical physico-chemical conditions occurring in typical 
region specific EU surface waters. In order to achieve this, abiotic factors mitigating chronic Ni toxicity from both 
lakes and rivers were collected from different regions in the EU. The different scenarios were selected to provide 
examples of typical conditions covering a wide range of physico-chemical conditions (pH between 6.67 and 8.2; 
hardness between 27.8 and 260 mg/l CaCO3, DOC between 2.5 and 27.5 mg/l) occurring in EU surface waters. Please 
note that for other metals maybe also other parameters could be important. The various scenarios considered are 
summarized in Table 6. In this exercise small (± 1,000 m³/d), medium-sized (± 200,000 m³/d) and large (± 1,000,000 
m³/d) alluvial (eutrophic) rivers were considered. In addition, an example of a typical Mediterranean river was also 
included in this report. For the lakes, the focus was on the gathering of physico-chemical data for sensitive systems, 
i.e. oligotrophic and neutral-acidic lakes.  
 
Table 6: Summary of the physico-chemical characteristics of the different selected examples of typical EU ecoregions 
in the Ni-CSA 
 Water type Name 


 
pH H (mg/l 


CaCO3) 
DOC 
(mg/l) 


Small (ditches with 
flow rate of ± 1,000 
m³/d) 


/ 
 


6.9 260 12.0 


Medium (rivers with 
flow rate of ± 200,000 
m³/d) 


River Otter 
River Teme 
 


8.1 
7.6 


165 
159 


3.2 
8.0 


Large (rivers with 
flow rate of ± 
1,000,000 m³/d) 


River Rhine 
 


7.8 217 2.8 


Rivers 


Mediterranean river River Ebro 
 


8.2 273 3.7 


Oligotrophic systems Lake Monate 
 


7.7 48.3 2.5 Lakes 


Neutral- acidic system / 
 


6.7 27.8 3.8 


FOREGS database 6.4-8.3 / 0.9-17.0 
Swad database 6.6-8.1 16.4-253 2.6-12.4 


Boundaries 


BLMs 5.5-8.5 6.3-480 0-18.4 
 
It is emphasized that the abiotic factors of all selected scenarios are within the boundaries of the chronic BLMs for Ni. 
 
Table 7 gives a more conceptual outline of the relative description of pH, hardness and DOC for the ecoregion 
scenarios, and the relative bioavailability for nickel that results from the combination of the abiotic parameters.  
 
Table 7: Relative descriptions of pH, hardness, and DOC for the ecoregion scenarios, and the 
relative bioavailability that results from the combination of the abiotic parameters. 
 


Scenario Reference river(s)/lake(s) Relative 
(bio)availability* 


pH Hardness DOC   
L H H Ditches L 
H M L River Otter H 
M M H River Teme M 
H H L River Rhine M 
H H M River Ebro M/H 
M L L Lake Monate H 
L L M Acidic lake M 


* the relative (bio)availability is metal specific. Here the relative bioavailability for nickel is given. L = low, M = 
medium and H = high.  
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The observed variability in abiotic parameters in these existing river/lake types results in major differences in 
bioavailability for nickel. It is hence relevant to define the regional PNEC on a “waterbasin-type” basis. This is 
consistent with the water basin-specific approach recommended for implementing bioavailability for the Water 
Framework Directive, as it ensures a commonprotection target for all surface waters in Europe. 
 
Terrestrial environment 
In the Cu CSA, eCEC, pH, OM and clay content were identified as the physico-chemical parameters influencing the 
toxicity of copper in soils. Different scenarios were selected to provide examples of conditions covering different land 
uses and covering a wide range of physico-chemical conditions in the EU that can affect Cu bioavailability and 
toxicity to soil organisms (pH between 3.0 and 7.5; CEC between 2.4 and 36 cmol/kg, clay between 7 and 46 %).  
 
Table 8: Summary of the physico-chemical characteristics of the various examples of typical EU ecoregions in the 
Cu-CSA. 


 Soil type Soil use Country pH OM% Clay% CEC 
cmol/kg 


1. Acid sandy soil   Arable land Sweden 4.8 2.8 7 2.4 


2. Loamy soil Arable land The Netherlands 7.5 2.2 26 20 


Agriculture 


3. Peaty soil Grassland The Netherlands 4.7 40 24 35 


4. Acid sandy soil Forest Germany 3.0 9 7 6 Nature 


5. Clay soil Woodland Greece 7.4 4.5 46 36 


Agriculture 
+ nature 


6. Loamy soil Arable + 
forest 


Spain 6.2 2.7 17 12.8 
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3. EFFECTS ASSESSMENT 


 
 
 
3.1 Guidance on information requirements for toxicity data used for metals and metal 
compounds 
 
Data selected for PNEC derivation for metal and metal compounds should adhere to the 
information requirements presented in the general guidance documents on information 
requirements for REACH This guidance document already contains the metal specific points of 
attention. In short, the following metal specific aspects were considered to be relevant in 
evaluating the appropriateness of ecotoxicity data for metal risk assessments:   
 


Aim and structure of this section 
 
The aim of this chapter is to explain the various metal specific considerations that should be taken into account in 
the effects assessment part of a CSA.  Generic guidance on selecting toxicity data and deriving a PNEC for the 
various environmental compartments is already addressed in the guidance documents on the information 
requirements for REACH.. However, similarly as for the exposure assessment, metal-specific aspects should be 
taken into account when selecting effects data for hazard assessment purposes for metals and metal compounds. In 
the first part a short summary is given of the metal-specific points that should be taken into account when selecting 
toxicity data for PNEC derivation Most of the guidance, however, is focused on how to account for 
(bio)availability in the aquatic, sediment and terrestrial compartment.  The general outline of this chapter is given 
below. 
 
• 3.1 Guidance on information requirements for toxicity data used for metals and metal compounds 
 


• 3.2 Read-across and QSAR 
 


• 3.3 Guidance on the derivation of the PNEC for metals and metal compounds 
 


• 3.4 Guidance on the incorporation of (bio)availability in the aquatic effects assessment 
3.4.1 Use of dissolved concentrations 


3.4.2 Use of speciation models 


3.4.3 use of Biotic Ligand Models 


• 3.5 Guidance on the incorporation of (bio)availability in the sediment effects assessment 
3.5.1 Organic carbon normalization 


3.5.2 SEM-AVS normalization 


 
• 3.6 Guidance on the incorporation of (bio)availability in the terrestrial effects assessment 
 


• 3.7 Guidance on bioaccumulation of metals and metal compounds 
 


• 3.8 Guidance on secondary poisoning 
3.8.1 Identification of relevant food chains 


3.8.2  Derivation of PNECoral values 
3.8.3 Bioavailability of dietborne metal 
3.8.4 Dietary composition 
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• A proper description of the physico-chemical test conditions13 that influence the speciation 
(i.e. availability) and bioavailability and toxicity, where these parameters are known.  


• A strong preference for using measured data of the metal concentrations in the test media 
because of potential issues related to natural background, to analytical errors and to the 
limited solubility of some metals and inorganic metal compounds. In artificial media, where 
the metal background concentration is often very low compared to the effects levels, nominal 
concentrations can normally be used as long as the tests are based on soluble metal salts and 
the background concentrations in the test media are known 14 . When natural waters, 
sediments or soils are used instead of artificial test media, there could be a concern about the 
use of nominal values when the derived NOEC/EC10 values are close to the reported 
background values of the natural water, sediment or soil used, as these concentrations could 
potentially contribute to the observed toxicity in a significant way and, as a result, the use of 
a nominal value would overestimate toxicity.  


 
• For sparingly soluble metals, measured data on the dissolved fraction are always required in 


order to obtain reliable toxicity test data.  
 
• In the case of testing essential metals and metal components a proper description of the 


culture conditions, specifically related to the level of essential metals and inorganic metal 
compounds added or already present in the culture media could give valuable insight on 
issues such as acclimation.  


 


• The possibility of hormesis15 effects, observed for essential nutrients, needs to be considered 
when evaluating the calculation of EC10 values beyond the lowest tested concentration. In 
such cases, as positive effects should not be considered in the derivation of ECx other models 
than the conventional log-logistic dose-response model should be used to fit the toxicity data. 
For example the linear-logistic model of Brain and Cousens (1989) has been extended to 
allow EC50 and EC10 calculations (Van Ewijk and Hoekstra, 1993; Schabenberger et al., 1999, 
Cedergreen et al, 2005) in the case of hormesis.  


• Test media containing chelators (e.g. EDTA) should be excluded from PNEC derivation. 
 
•  Artificial sediments used in studies should be characterised (e.g. particle size, organic matter 


(OM), cation exchange capacity (CEC)/anion exchange capacity (AEC)). If natural sediment 
is used in the test, it should be characterised preferably by origin, pH and ammonium content 
of pore water, total organic carbon content and nitrogen content, particle size distribution and 
percent water content. Also SEM (= Simultaneously Extracted Metals) and AVS (= Acid 
Volatile Sulphides), concentrations should preferably be measured as well as  FeO.  


 
• The kinetics of Me-DOC binding in aqueous test media demonstrated the need for an 


equilibration period between the metal and the test media prior to exposing the organisms in 
order to allow full Me-DOC binding.  A pre-equilibration period of 12 hours has been 


                                                 
13 e.g. water: dissolved organic carbon concentration, water hardness, pH, alkalinity, presence of complexing agents such as 
humic acids and EDTA; e.g. soil: pH, CEC, organic carbon, metal background; e.g. sediments: organic carbon, Acid Volatile 
Sulphides, Fe-Mn oxyhydroxides etc):  other cations and anions etc. 
14 For trace nutrients (Fe, Zn, Cu…), the addition of background concentrations to test media may be substantial and need to be 
considered 


15 Hormesis has been observed for both metals and organic substances and has been related to enhanced performance at low 
levels of induced stress (= at lower test concentrations).  
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recommended (e.g. Cu data). This may not be relevant when assessing acute effects at 
intermittent releases. 


 
• Equilibration time water-sediment: after spiking the water-sediment system with the test 


substance, an equilibrium period is necessary to ensure partitioning of the substance between 
water-phase and solid-phase according to the substance-specific distribution characteristic. 
For metals and inorganic metal compounds, it is recommended that the concentration of the 
test substances be measured in the overlying water of semi static and static sediment toxicity 
tests, and that testing be initiated only when the overlying water concentration reaches stable 
concentrations (this can be more than 2 months for metals). 


 
• Oxidation state. Many metals have more than one oxidation number, which poses several 


additional complications. Firstly, chemical characteristics, and thus toxicity can vary 
markedly between different oxidation states. Consequently, the oxidation number of the trace 
element(s) in a given substance must be known. This is not necessarily a trivial problem, as 
some materials could conceivably contain mixed oxidation states. Secondly, some oxidation 
states may be unstable in specific or all environmental compartments, meaning that distinct 
changes in bioavailability may occur during even a short-term toxicity assay (e.g. 
Cr(III)/Cr(VI)). 


 


3.2 Read-across and QSAR 
 
In case ecotoxicity data are lacking for a specific metal or metal compound, read-across 
ecotoxicity data from other inorganic compounds of the same metal could be considered. The 
basic assumption using this approach is that it is the bioavailable metal fraction that is causing 
the effects (e.g free metal ion or other specific metal species complexes (e.g. CuOH+). 
Ecotoxicity data of simple soluble metal salts can be combined on condition that the metal ion is 
responsible for the effects observed for the metal salts considered (e.g. CuSO4, CuCl2). 
Appropriate standard ecotoxicity effects data (acute, chronic) measured for such soluble metal 
salt are thus combined by expressing the effects data (NOECs and PNEC) as dissolved 
(bioavailable) metal ion concentration (µg Me/L). 
 


The development of QSAR methods for metals and inorganic metal compounds has not been as 
actively pursued as for organic substances. However, for some inorganic substances, predicting 
toxicity from chemical properties may be relevant. In this respect, Quantitative Ion Character-
Activity Relationships (QICARs) and Quantitative Cationic-Activity Relationships (QCARs) 
have recently been developed (Ownby and Newman 2003, Walker et al. 2003). More research 
efforts are needed in this field, however, in order to develop and validate appropriate models. 
 


3.3 Guidance on the derivation of the PNEC for metals and metal compounds  
 
 
The number of available toxicity data for metals and metal compounds can vary widely, between 
no or a few data (n < 3, data limited metals) to more than 50 or 100 values (for data-rich metals). 
General rules for the derivation of a PNEC are provided in the guidance document on 
information requirements and chemical safety assessments. Depending on data availability, 
PNECs can be derived through the application of assessment factors or derived on the basis of 
statistical extrapolation. Calculation of a PNEC water/soil/sediment l using statistical 
extrapolation techniques can be considered when sufficient data are available (see section 
R.10.3.1.3 for minimum requirements).  
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For comparable data on the same end-point and species, the geometric mean should be used by 
default as the input value for the calculation of the species sensitivity distribution. When results 
are available from tests using different soils, sediments or water types and it is likely that the 
characteristics of these sediment, soil, or water types influence the results, the effect data should 
be normalised before further processing. If this is not possible, the lowest NOEC per end-point 
and species should be used. 
 
 
If “(bio)availability” refinement is not possible following on from the analysis of the ecotoxicity 
data, a PNECgeneric, i.e. the PNEC not corrected for any “(bio)availability” should be derived. In 
cases where physico-chemical modelling and/or bioavailability models can be applied, this 
generic PNEC may be modified to: 
 


1) a specific PNEC normalised to specific local or regional conditions (i.e. PNEClocal, 


bioavailable or PNECregional, bioavailable). These specific conditions can be defined on a case-by-
case basis, generally using typical values for the bioavailability modifying factors;  


2) or a reference PNEC normalised to realistic worst-case conditions, i.e. PNECreference, 


bioavailable.  
3)  or a PNEC representative of a  specific standard region (ecoregion approach)  
 


The way a PNEC can be derived for metals and metal compounds for the various environmental 
compartments and how bio(availability) can be taken into account is explained in more detail in 
the subsequent sections. In section 4 guidance is given on the practical implementation of these 
concepts in the risk characterization phase.  
 
 
 
3.4 Guidance on the incorporation of (bio)availability in the aquatic effects assessment 
 


3.4.1 Use of dissolved concentrations 
 
A rudimentary way of taking into account (bio)availability is the use of dissolved concentration. 
If dissolved concentrations are not given, the relation between the total and dissolved metal 
concentrations in ecotoxicity media has to be checked. For some metals (e.g. Cu/Zn), the data 
demonstrated that for these toxicity data no additional conversion to a dissolved fraction has to 
be applied (i.e. the total concentration can be set equal to the dissolved concentration16). For 
other metals, however (e.g. lead), evidence could be available to show that not all the metal is 
dissolved. Under these conditions, an additional conversion to a dissolved fraction has to be 
applied (Example 3-1). If natural waters are used, total concentrations can be recalculated to 
dissolved concentrations using partition coefficients.  
 
Example 3-1  Correction for dissolved Pb concentration  
 
For Pb, differences between total and dissolved metal concentrations might occur in toxicity tests and hardness is 
the main mitigating factor influencing the % dissolved Pb in the test media. Following that line of reasoning, the 
US EPA (1996) proposed a hardness dependent conversion factor (CF) for converting total recoverable Pb to 
dissolved Pb (Table 9) based on the following equation: CF=1.46203 - (ln(hardness)(0.145712)). Toxicity data 


                                                 
16 It must be demonstrated that organic particles (from e.q. faeces and food) that appears in the test systems throughout the test, 
do not significantly affect the dissolved metal concentration in the test. 
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expressed as total recoverable Pb could therefore be converted to dissolved concentration as follows: EC10,dissolved = 
EC10,total * CF. 


Table 9: Conversion factor for Pb as a function of hardness. 


Hardness (mg/l CaCO3) Conversion factor (CF) 
25 0.99 
50 0.89 
75 0.83 


100 0.79 
125 0.76 
150 0.73 
175 0.71 
200 0.69 
225 0.67 
250 0.66 
275 0.64 
300 0.63 
325 0.62 
350 0.61 
375 0.60 
400 0.59 


 
Case 1: 
A chronic toxicity assay to Oncorhynchus mykiss performed in a well water with a hardness of 353 mg/l resulted in 
a total measured EC10total = 144 µg total Pb l-1 
 
A conversion factor of 0.61 at a hardness of 353 mg/l was calculated. The calculated dissolved EC10dissolved was 
therefore:  EC10dissolved  = EC10total x CF = 144 µg total Pb l-1 x 0.61 = 87.4 µg dissolved Pb l-1 
 
Case 2: 
 
A chronic toxicity assay to Lepomis macrochirus performed in a well water with a hardness of 44 mg/l resulted in a 
total measured EC10total = 70 µg total Pb l-1 
 
A conversion factor of 0.91 at a hardness of 44 mg/l was calculated. The calculated dissolved EC10dissolved was 
therefore:  EC10dissolved  = EC10total x CF = 70 µg total Pb l-1 x 0.91 = 63.7 µg dissolved Pb l-1 
 
3.4.2 Use of speciation models 
 
In cases where appropriate (externally validated), speciation models (e.g. WHAM, MINTEQA2, 
CHESS, etc (see Box 3.1))  and relevant input data (i.e. main physico-chemical parameters 
driving the availability of a metal such as  pH, DOC,…) are available, NOEC and/or EC10 values 
should be expressed on the basis of the metal species of concern17 in order to reduce uncertainty. 
If no specific information on relevant physico-chemical parameters is available, then speciation 
models should not be used unless the possibility of using default values instead for some of these 
parameters can be substantiated. If there is a concern that the investigated metal binds strongly 
on colloids, this should be considered when calculating the speciation of dissolved metal because 
colloids can pass through filters and if ignored may have an impact on the outcome of the 
speciation exercise. However, at the moment our understanding on colloids is limited and further 
research is needed in this field. 
 
 
Box 3.1: Chemical speciation models and the importance of natural organic matter (NOM) 


                                                 
17 Most often this is the free metal ion but it should be noted that the free ion is not necessarily the best predictor for all metals, 
and other metal species such as neutral species (e.g. AgCl, HgS) and anionic species (e.g. SeO2-, AsO4


2-) may contribute to the 
observed toxicity (Campbell, 1995). 







APPENDIX R.7.13-2 – METALS 
 


44 


Currently there are a number of chemical speciation models or equivalent models that provide a good 
characterization of the metal chemical species in a solution containing inorganic ligands and well-characterized 
organic ligands. As binding of metals to organic matter are often one of the most dominating processes in natural 
water, it is essential that such speciation models include an accurate description of Natural organic Matter (NOM)-
reactions with trace metals. NOM is not a homogeneous and well-defined substance and considerable variability 
can be observed in the structure and properties of NOM isolated from different sources. Given the complexity and 
variability of NOM and its importance in understanding metal bioavailability and as a critical input parameter to in 
speciation models and BLM (3.4.3) the question may arise if the variability in NOM need to be addressed when 
considering NOM effects on metal bioavailability? Comparative studies have shown that the NOM from different 
sources have very similar behaviour with respect to metal binding properties. Although some additional 
explanatory power may be attributable to variation in NOM quality, the effect overall is small especially relative to 
the primary effects of NOM quantity and NOM chemistry. These major effects are already well described by 
speciation models such as Windermere Humic Aqueous Model (WHAM, Model VI) and NICA-Donnan (Tipping, 
1994/1998, Benedetti et al., 1995; Kinniburgh et al., 1996) and these model formulations can therefore be used to 
predict NOM effects. At most, the remaining differences that have been observed in chemical speciation 
measurements can be corrected by the use of a simple scaling parameter. 


 
 
 
3.4.3 Use of Biotic Ligand Models (BLM) 
 
In cases where ambient dissolved metal concentrations are reported and chronic BLMs18 have 
been developed and validated for the metal/metal compounds of concern the NOEC and/or EC10 
values should be expressed preferentially on a ‘bioavailable’ basis. In general, a given BLM will 
account for both the interactions of a metal ion with the media, which should be common to each 
model, and the interaction of the available forms of the metal with the organism, which is 
organism-/species-specific. This is because the competition for uptake between the free metal ion 
and other cations and protons at the site of toxicity is influenced by biological factors, e.g. the 
relative affinity for a metal ion versus a cation or proton at the uptake site can vary among 
organisms (see box 3.2). Since dietary exposure is not intrinsically incorporated in the BLM the 
relative importance of this exposure route should be evaluated on a case by case. 
 
Box 3.2 Biotic Ligand Model concept 
 
During recent years, the Biotic Ligand Model (BLM) has been proposed as a tool to evaluate quantitatively the 
manner in which water chemistry affects the speciation and biological availability of metals in aquatic systems. The 
BLM approach has gained widespread interest amongst the scientific, regulated and regulatory communities 
because of its potential for use in developing water quality criteria and in performing aquatic risk assessment for 
metals.  
 
The conceptual part of the Biotic Ligand Model can be considered in terms of three separate components.  The first 
component involves the solution chemistry in the bulk water, which allows prediction of the concentration of the 
toxic metal species. These chemical speciation computations are standard and can be performed with any of the 
several speciation models that exist. ,A second component involves the binding of the toxic metal species to the 
BL. The final component is the relationship between metal binding to the biotic ligan (BL) and the toxic response.  


Figure  4 shows the BLM-concept for zinc . Free zinc ions (Zn2+) bind to the biotic ligand of organisms, which may 
be transport sites and / or toxic action sites. The concentration of Zn bound to the biotic ligand is directly 
proportional to the toxic effect, and independent of the physicochemical characteristics of the test medium.  
 
The chemical activity of Zn2+ is, however, reduced by binding to organic (dissolved organic carbon, DOC) and 


                                                 
18 the Biotic Ligand Model (BLM) mathematically integrates the interaction of trace metal with solution phase ligands to predict 
its speciation and its subsequent interaction with receptor sites (the biotic ligand) on the organism (ICMM fact sheet N° 7).  
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inorganic ligands that reduce the bioavailability and thus reduce the toxicity. Inorganic ligands include OH- and 
CO3


2-. The concentrations of these ligands are increased at increased pH and increased alkalinity of the test 
medium, respectively. Cations in solution can compete with zinc for the biotic ligand, which also reduces 
bioavailability tot the biotic ligand and thus reduces toxicity. The speciation of Zn2+ is calculated by the WHAM V-
model (Tipping, 1994), which is an integral part of the BLM software.  
 


Competing Cations


DOC


Ca2+


  H+


Zn2+


Organic
Complexation ZnCO3


- 
ZnCl- Inorganic Complexation


Site of Action


 
 
Figure 4:  Summary of the BLM-concept 
 
 
 
Chronic BLMs exist mostly for only a limited number of species representing various trophic 
levels (algae, fish, invertebrates). Toxicity data generated for these species under different 
abiotic conditions can be normalised to a common set of abiotic conditions (e.g. ecoregion) as 
long as these abiotic parameters fall within the geochemical boundaries of the model (e.g. range 
of pH, hardness, DOC). The use of organism-/species-specific models should be used as much as 
possible for that purpose. Guidance on how to develop a BLM is given in Example 3-2.  
 
Example 3-2: general guidance on BLM development 
 
The Biotic Ligand Model is the combination of a speciation module and a competition module, and both parts need 
to be developed in order to obtain a fully operational BLM for a specific metal. Background information on the 
principles of the BLM and BLM development can be found, for instance, in “Comparative biochemistry and 
Physiology, Volume 133C (2002); Special Issue: The Biotic Ligand Model for Metals – Current Research, Future 
Directions, Regulatory Implications”. 
 
1. Metal speciation module 
 
An adequate and reliable prediction of the metal speciation in natural waters is essential for the development of a 
BLM, as the activity of the free metal ion (or other speciation fractions that may contribute to the overall toxicity) 
forms the base of BLM- predictions and normalizations. It may therefore be necessary to extend existing metal 
speciation models (e.g., WHAM 6.0) to enable speciation calculations to be carried out for the metal under 
investigation. The chemical constants that are required for this purpose can be found in open literature.   
 
2. Development of the competition module  
 
Step 1: Identification of data requirements  
As a first step a data gap analysis on available, relevant information in literature should be conducted. Information 
should be collected on the following subjects: 
1) Identification of physicochemical parameters that mitigate toxic effects 


• Literature data 
• Reduced test design: investigating the effect of a low/high concentration of a major cation on metal 


toxicity while all other concentrations of potential mitigating compounds are kept low and constant in the 
test medium 19  


                                                 
19 for metals that only exist in an anionic form in the environment (e.g., molybdate, vanadate, arsenate), the effect of major 
anions instead of cations should be investigated. Until now no BLM for these type of metals have been developed 
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2) Collection of available binding constants of the metal under investigation (and mitigating compounds) to 
biological membranes (e.g., gills) and dissolved organic carbon (fulvic acids, humic acids). 
 
Step 2: derivation of BLM constants 
Derivation of binding constants for relevant free metal fraction(s) and competing ions to the biotic ligand. These 
constants can be determined on the basis of: 


• Effects data generated by varying one abiotic factor while keeping all other mitigating factors as constant 
and low as possible (univariate test designs (cf. methodology described by De Schamphelaere and Janssen, 
2002) 


or 
• Iterative fitting of a model to reliable existing effects data (if present), using available binding constants 


from literature as a starting point 
 


 3. Model validation 
 
Natural surface water samples should be collected and should undergo a full physicochemical characterisation. This 
information is used as input parameter for the BLM which predicts the toxicity of the metal in the water sample 
(i.e., based on its speciation and occurring competing processes in the natural surface water samples). The predicted 
effects are then compared with observed effect levels that are generated in toxicity tests performed in the metal-
spiked natural water sample. Model performance is evaluated by comparing observed and predicted effect levels in 
a 1:1 plot, and variation between both parameters should be equal or less than 2; a factor of two is considered to be 
a relevant value due to the natural variation in toxic response that is encountered in ecosystems under normal 
conditions. 
  
 
3.5 Guidance on the incorporation of (bio)availability in the sediment effects assessment 
 


Natural sediments used in ecotoxicological tests differ in characteristics such as organic matter, 
clay content and contents of sulphides. The (bio)availability of the test compound, and therefore 
the toxicity observed, is influenced by these sediment properties. If no data are available, toxicity 
has to be tested in a reasonable worst-case scenario, i.e. a sediment with high bioavailability of 
the metal substance tested. This ensures that results are protective for the majority of sediments. 
In cases where no SEM-AVS measurements are available the sediments t for which the 
bioavailability is limited due to the presence of substantial amounts of AVS should be excluded 
for the PNEC derivation. Only toxicity values originating from aerobic sediments with expected 
low AVS levels (e.g. artificial sediments or natural sediments with low OC and high sand 
fraction) should be used for deriving the PNECrwc.  
 


3.5.1 Organic carbon normalisation 


 
For metals that have a high affinity to bind with organic carbon, it is worthwhile exploring 
whether a linear relationship can be established between the observed toxicity levels and the 
presence of organic carbon. If a relationship can be discerned the variability introduced by the 
presence of toxicity values generated at different organic carbon concentrations can be captured 
by normalizing each NOEC/EC10 value using the following formula: 
 


fOC
ECNOECECNOEC totalnormalizedOC


10/10/ , =                                               (Equation 2) 


 
NOEC/EC10total (mg Me/kgdw) 
fOC = fraction organic carbon  
NOEC/EC10OC, normalised (mg/g OC) 
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The PNEC sediment can be translated back to mg/kg dry wt. when a default OC value is 
assumed for the area/region under investigation. In the EU, a standard sediment has a default OC 
value of 5 % (example 3-3). In a similar way, the normalization could be performed with other 
sediment ligands such as Fe/Mn oxy hydroxides when it can be shown that a relationship exists 
between the observed toxicity and the ligand.  
 
Example 3-3: organic carbon normalization (Cu) 


The effect of organic carbon on the toxicity of copper was observed for all sediment species but explicitly proven 
by conducting tests with OECD sediments (containing no AVS) with high (9.8 % OC) and low (2.6% OC) organic 
carbon concentrations for the species Tubifex, Hyalella and Chironomus (Table 10). 


Table 10: Means and ranges (across endpoints) of the ratio NOEC or EC50 in 9.8% OC to the NOEC or EC50 in 
2.6% OC  


 Total Cu (mg/kg dry weight) OC-normalised Cu (µmol/g OC) 


 NOEC 
ratio 


 EC50   
ratio 


 NOEC 
ratio 


 EC50 
ratio 


 


 mean range mean range mean range mean range 


Tubifex 6.3 4.2-7.3 2.4 2.2-2.8 1.7 1.1-2.0 1.7 1.3-2.1 


Hyalella 10 - 3.3 - 2.7 - 1.1 - 


Chironomus 5.2 4.9-5.7 6.2 4.7-7.7 1.4 1.3-1.5 1.7 1.3-2.0 


Overall 7.2 4.2-10 4.0 2.2-7.7 1.8 1.1-2.7 1.5 1.1-2.1 


 


Overall, the results in Table 9 clearly illustrate that the uncertainty in toxicity due to a difference in organic carbon 
content is reduced from an average of factor 4.0-7.2 (cross-species) to an average of factor 1.5-1.8 (cross-species). 
Hence, an OC-normalization could reduce the uncertainty associated with differences in organic carbon 
concentration.  The 4.0-7.2 reduction in toxicity is slightly higher than the 3.7-fold increase in %OC investigated. 
However, an analysis on the basis of EC50s is statistically sounder, as EC50s bear less uncertainty than NOEC 
values. The 4-fold reduction in toxicity observed based on EC50s is therefore very close to the 3.7-fold increase of 
the OC content. This finding therefore suggests that the data are more or less in line with a linear sorption isotherm 
on a log-log scale with a slope = 1, i.e. the KOC concept (Mahony, 1996), KCu-OC = CuT / CuOC, which could imply 
that toxicity is caused by pore-water copper or overlying water copper in equilibrium with the sediment organic 
carbon.   


Based on the evidence above, the calculation of the HC5 for copper was based on organic carbon normalised data. 
A summary of the estimated HC5 value (with the 90% confidence bounds) for the log normal function is provided 
in Table 11: 


Table 11: Calculated HC5-50 value (µmol/gOC) (with the 90% confidence bounds) for the organic carbon 
normalised data 


HC5 at 50% (& 90% confidence bounds) expressed as µmol/gOC Type of fitting model Parameters 
27.4  (17.5-32.6) log normal (1.71;0.199) 


HC5 at 50% (& 90% confidence bounds) expressed as µg/gOC   
1,741 (1,112-2,071)   


 
From Table 11, it can be deduced that the HC5-50sediment (benthic SSD) = 27.4 µmol/gOC = 1,741 µg Cu/gOC. 
According to the TGD (TGD, 1996) and the EUSES manual a standard sediment in the EU contains a weight 
fraction of 0.05 organic carbon (kg OC/kg solid). Hence the HC5-50 sediment (benthic SSD) should be corrected for this 
organic content. 
 
HC5-50 normalised, 5 % OC = HC5-50OC norrmalized x 0.05 = 1,741 µg Cu/gOC x 0.05 = 87.1 mg Cu/kg. dry weight. 
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3.5.2 SEM-AVS normalization 
 
The fraction of metals that may bind to sulphides in the sediment and thus be sequestered in the 
sediment can be estimated using the SEM-AVS concept.  The basic concept behind the SEM-
AVS approach is that the activity of most divalent metals (e.g. Hg, Zn, Ni, Cu, Pb, Cd, …) in 
sediments is controlled by the amount of acid-volatile sulphide (AVS) present in the sediment 
matrix. SEM and AVS are operationally defined parameters. AVS (Acid Volatile Sulphides) are 
those sulphides that are extracted by cold extraction (1 M HCL) of sediments. SEM 
(Simultaneously Extracted Metals), is the term used for those metals that are liberated under  the 
conditions of the AVS analysis (ICMM fact sheet N° 10);. Incorporation of the AVS model is an 
improvement to sediment toxicity assessments, but the approach does have some limitations and 
should be considered more as one of the tools available to be used in a kind of weight approach. 
For example AVS concentrations have shown temporal and spatial (horizontal and vertical) 
variations depending on sediment type and hydrological conditions. Furthermore it should, be 
recognized that at the moment it is not possible to preclude unambiguously other routes of 
uptake, including exposure to metals via diet (Griscom et al, 2000, 2002.) which may become 
important during chronic exposure (e.g. a fraction of the AVS bound metals may still be 
available to organisms that ingest sediment particles, rather than just feeding from porewater). 
Another possible limitation of the model is that some sediment organisms create a micro-oxic 
environment by bioturbation. 


The SEM-AVS difference gives the amount of SEMMe for a specific metal Me that is not bound 
(excess SEMMe) with sulphides, and consequently potentially available20 (Equation 3).   
 


Me) AVSΔ(  −= MeavailablebioMe SEM,SEM                                                                           (Equation 3) 
 
In applying the SEM-AVS model for a specific metal it must be taken into consideration that 
metals act in a competitive manner when binding to AVS. Acknowledging the existence of 
competitive displacement kinetics the SEM-AVS model can be made metal-specific. The 
procedure that is used is to assign the AVS pool to the metals in the sequence of their solubility 
products. For example, ranked from the lowest to the highest solubility product the following 
sequence is observed for these six metals: SEMHg SEMCu, SEMPb, SEMCd, SEMZn and SEMNi. 
This means that copper has the highest affinity for AVS, followed by lead, cadmium etc until the 
AVS is exhausted. The remaining SEM is that amount present in excess of the AVS.  
 
In cases where SEM-AVS values have been measured in a sediment toxicity test, the 
NOEC/EC10 values should ideally be expressed as SEMMe, (bio)available and used to calculate the 
PNEC AVS, normalised.. If the SEM-AVS difference gives a negative value (i.e. no excess SEMMe, 
(bio)available present), then the use of LOEC values (giving positive SEM-AVS values) could be 
considered as the starting-point to derive NOEC values.  
 
Example 3-4: Calculation SEM-AVS normalised PNEC (Cd) 


 
In the risk assessment of Cd a bioavailable PNEC was calculated i.e. the excess Cd above the ‘available AVS’, in 


                                                 
20 Although it is recognized that other important ligands such as organic carbon and Fe/Mn oxides in the sediment or pH, DOC 
and hardness conditions in the pore water may further reduce bioavailability, the remainder of this section uses the nomenclature 
of excess SEMMe as “available” for the purposes of estimating the extent to which metal/metal compounds in sediments may 
cause toxicity 
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formular form: total Cd minus available AVS, both values in µmol/g. The ‘available’ AVS is the total AVS 
corrected for the amount already used to precipitate Cu and Pb because these metal sulphides are less soluble than 
Cd (see below). This ‘available Cd’ concentration should be contrasted to the PECsediment similarly expressed as 
‘available Cd’ or, in a formular form: 


 


Risk = PECsediment,available/PNECsediment,available = (PECsediment-available AVS)/PNEC sediment,available 


 


The PNECsediment,available is different from the generic PNEC of 2.3 mg Cd kg-1
dw because that PNEC was based on a 


sediment containing AVS, hence containing also a non-bioavailable fraction. There were only 2 sediment toxicity 
tests available within the data set that can be considered as chronic tests (test duration of other tests is 4-10 days 
and using mortality as endpoint). The statistical extrapolation technique will therefore not be used on the NOEC 
data. The PNECsediment,avaialable is, therefore, derived by using the assessment factor (AF) method on the lowest 
NOEC value, expressed as ‘available Cd’, i.e. the total Cd NOEC minus available AVS, both expressed in molar 
units.  


 
One NOEC is 115 mg/kgdw or 1.02 µmol/gdw, and the ‘available’ AVS in the sediments of that study is 0.37 
µmol/gdw (AVS=0.5 µmol/gdw and Pb+Cu=0.13 µmol/gdw). Hence, the ‘available’ NOEC is, 1.02-0.37= 0.67 
µmol/g. Another NOEC fis 180 mg/kgdw or 1.60 µmol/gdw, and the ‘available’ AVS in the sediment of that study is 
estimated at about 0.87µmol/gdw (AVS=1.05 µmol/gdw, ΣSEM=1.07 µmol/gdw in the control and SEMZn=0.89 
µmol/gdw; assuming a minor contribution of Ni, it is estimated that SEM Cu+Pb is 1.07-0.89=0.18; the ‘available’ 
AVS is therefore 1.05-0.18=0.87 µmol/gdw). The ‘available’ NOEC is, then, 1.60-0.87= 0.73 µmol/gdw. 
 
The lowest NOEC, expressed as ‘available Cd’, is hence 0.67 µmol/g. This value is divided by an AF of 50. The 
choice of an AF of 50 instead of 100 is justified by the number of acute toxicity data showing no differences 
between species, yielding  
 


PNECsediment,available =0.67/50 = 0.013 µmol Cd/gdw (= 1.5 mg Cd/kgdw). 
 
 
 
 


3.6 Guidance on the incorporation of (bio)availability in the terrestrial effects assessment 
 


Natural soils used in ecotoxicological tests differ in characteristics such as organic matter and 
clay content, soil pH and soil moisture content. The bioavailability of the test compound, and 
therefore the toxicity observed, is influenced by these soil properties. If no data are available, 
toxicity has to be tested in a reasonable worst-case scenario, i.e. a soil with high bioavailability 
of the metal substance tested. This ensures that results are protective for the majority of soils. 
Guidelines for soil selection are presented in example 3-5.  
 
Example 3-5: Guidelines for selection of reasonable worst-case scenario soil for toxicity testing: 
 
General 
Soils to be used for toxicity testing should not be deficient in elements essential for plant growth, nor should they 
have concentrations of essential elements that are in excess of those necessary for normal plant growth. Soils 
containing naturally high concentrations of metals should be avoided. Soils selected for toxicity tests should also 
not have had any recent application of biocides (Fairbrother et al., 2001). 
 
Cations (e.g. Cu2+, Ni2+; Zn2+)  
The bioavailability and toxicity of cationic metals in soil generally decreases with the increasing effective cation 
exchange capacity (eCEC) of the soil . Consequently, if no data are available, a soil with low eCEC and 
corresponding high bioavailability of the metals has to be selected, resulting in toxicity thresholds that are 
conservative for the majority of soils. Since eCEC is largely determined by the pH and organic matter and clay 
content of a soil, threshold values for these properties are also presented in case no information on eCEC is 
available.  
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eCEC     >5 and <15 cmolc kg-1 
pH (as measured in 0.01 M CaCl2)               >4.5 and <5 (corresponds to pH H2O >5 and <5.5) 
Organic matter                 >1 and <3% 
Clay     >5 and <10% 
 
Minimum limits are defined in order to ensure viable populations of micro-organisms, plants and invertebrates in 
the control soil. 
 
Anions (e.g. Sb(OH)6


-, MoO4
2-) 


Some metals form negatively charged complexes or oxyanions under the relevant environmental conditions. The 
sorption capacity for anions decreases with increasing pH, decreasing organic matter content and decreasing 
amount of oxides. The following threshold values for the standard soil properties (pH, organic matter and clay 
content) are proposed for the selection of a reasonable worst-case scenario soil for the testing of anions. 
 
pH (as measured in 0.01 M CaCl2) >7 and <8 (corresponds to pH H2O >7.5) 
Organic matter   >1 and <3% 
Clay    >5 and <10% 
 
 
Another aspect that needs to be taken into consideration for soils is that toxicity tests are 
typically based on soils that are freshly contaminated with soluble metal salts and results 
overestimate toxicity effects in historically contaminated soils at the same total metal level. The 
ecological relevance of toxicity tests after freshly spiking is questionable since metal spiking 
causes a sudden disturbance that is unrepresentative of a field where metals are added gradually 
and could equilibrate for several years. Spiking soils with soluble metal salts not only increases 
the metal content of a soil, but also increases the ionic strength of the soil solution and decreases 
the soil pH by the replacement of protons from the exchange complex with the metal cations. 
These changes in pH and ionic strength can also affect the biological response either directly or 
indirectly through their effect on metal bioavailability. Testing soils immediately after adding 
metals also ignores the effect of slow ageing reactions (inclusion of natural elements into the 
crystal lattices of soil minerals, the formation of insoluble precipitates, diffusion of metals into 
micro pores, etc.) on metal bioavailability. If possible these phenomena should be taken into 
account in the CSA (see section 4 risk characterization) 


 


3.7 Guidance on bioaccumulation of metals and metal compounds 
 
Most concepts and tools to assess the bioaccumulation/biomagnification potential of substances 
were originally developed on the basis of the observations made on a fairly limited number of 
neutral lipophilic organic substances that have shown that their potential to bioaccumulate and/or 
to biomagnify is directly related to the inherent properties of the substance. However, for 
naturally occurring substances such as metals, bioaccumulation is more complex, and many 
processes are available to modulate both accumulation and potential toxic impact. Many biota 
for example, tend to regulate internal concentrations of metals through (1) active regulation, (2) 
storage, or (3) a combination of active regulation and storage over a wide range of environmental 
exposure conditions. Although these homeostatic control mechanisms have evolved largely for 
essential metals, it should be noted that non-essential metals are also often regulated to varying 
degrees because the mechanisms for regulating essential metals are not entirely metal-specific. 
Some species (mostly plants) could also be adapted to a natural enriched environment and as 
such accumulate high levels of metals. Most often these phenomena are very local and not an 
overall concern for secondary poisoning and biomagnification.  
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From the above it is clear that it is not appropriate to apply classical concepts (e.g. use of 
bioconcentration factors; BCF -biomagnification factors; BMF) to metals as they are applied to 
organic substances.  
 
As a result of these processes – and more specifically due to active regulation – at low metal 
concentrations, organisms accumulate essential metals (and often non-essential metals via the 
same uptake mechanisms) more actively in order to meet their metabolic requirements than when 
they are being exposed at higher metal concentrations. As a result, metal concentrations in tissue 
based on a range of exposure concentrations may be quite similar but the BCFs will be quite 
variable reflecting an inverse relationship (i.e., higher BCFs at lower exposure concentrations 
and lower BCFs at higher exposure concentrations) between metal concentrations and the 
corresponding BCF. In cases where the concentration dependency of BCFs can be demonstrated, 
it is therefore recommended to use regression models based on the observed inverse relationship 
(Figure 5) in order to derive the most appropriate BCF value for the region/site under 
investigation characterised by a specific soil/water metal exposure concentration (Brix et al, 
2001).  
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5: Inverse relationship between BCF/BAF and metal concentrations. 
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3.8 Guidance on secondary poisoning 
 
Biomagnification of metals in aquatic organisms is rarely observed and if it does occur it 
frequently involves organic metallo species (e.g. methyl mercury) (Brix et al., 2000)). However, 
even for inorganic metal forms it is still recommended to examine their potential to biomagnify 
or cause secondary poisoning in specific food chains. In this regard it is especially important if  
organic metallo-species can be formed in some compartments (out of the scope of this guidance) 
or if  the range over which homeostasis occurs is relatively small (e.g. selenium).  
 
3.8.1 Identification of relevant food chains 
 
The selection of appropriate food chains should be identified based on their relevance to 
exposure pathways and species in European environments, as well as reasonable conservatism in 
the exposure estimates (i.e., food chains based on food organisms that tend to bioaccumulate 
higher metal concentrations should be prioritized for this evaluation). 
 
3.8.2 Derivation of PNECoral values 
 
The PNECoral values represent dietary predicted no effect concentrations, below which food 
concentrations are not expected to pose a risk to birds or mammals.  It is recommended to 
calculate PNECoral values in two tiers.  In Tier 1, derivation of PNECoral values the lowest 
NOECoral is divided by a default assessment factor and any species-specific differences in food 
ingestion rates and body weights is not taken into account. In needed in Tier 2, PNECoral values 
could be derived based on species-specific food ingestion rate-to-body weight ratios for birds 
and mammals considered to be more relevant for the evaluation (example 3-6) 
 
Example 3-6: Derivation of PNECoral - Ni CSA, 2008 
 
- Tier 1: tremors were observed for the toxicity studies with ducklings fed a dietary Ni concentration of 800 mg kg-1 
or greater.  At a dietary Ni concentration of 200 mg kg-1, all ducklings survived and none developed tremors.  
Overall, therefore, 200 mg kg-1 appears to be an appropriate NOEC for the secondary poisoning analysis. No effects 
on growth, survival, or reproduction in chickens or mallards have been observed at this measured dietary 
concentration or lower.  
 
In Tier 1 a generic bird PNECoral value is calculated through division of the NOEC by an assessment factor (AF) of 
30 to account for interspecies variation in sensitivity and lab-to-field extrapolation resulting in a Tier 1 Bird 
PNECoral = 200 mg kg-1 / 30 = 6.7 mg kg-1 


 


In  Tier 2 mallards are presumed to have different food ingestion rate-to-body weight ratios than other species 
considered in the exercise (e.g. the oystercatcher or European starling), the mallard-based dietary NOEC (see Tier 1) 
can be used to estimate oystercatcher- and starling-based dietary NOECs using the ingestion rate-to-body weight 
ratios for the two species. Oystercatchers or starlings are more relevant to the assessment of secondary poisoning for 
nickel since molluscs accumulate nickel to a greater degree so a bird with a largely mollusc-based diet would be 
more at risk and hence more relevant.  
 
As a first step, a dose-based no observed adverse effect level (NOAEL) for the mallard can be estimated using the 
mallard duckling body weights and an allometric equation for estimating the food ingestion rate. The 28-day body 
weights of the mallards were used to determine the relevant body weight (457 g wet wt. based on the mean of males 
and females). Using the allometric equation for birds as described in literature results in an estimated food ingestion 
rate of 34.9 g d-1 on a dry weight basis (175 g d-1 on a wet weight basis assuming a water content of 80%).  Thus, the 
estimated body weight (bw)-to-daily food intake (dfi) for mallard ducklings is estimated to be 2.6 (457 g body 
weight divided by 175 g d-1 wet weight.). The resulting estimated NOAEL for mallard ducklings is 77 mg Ni per kg 
body weight per day (mg kg-1 day-1). Based on the mean body weight and food ingestion rate for the oystercatcher of 
0.555 kg and 0.338 kg d-1 wet wt., respectively, this results in a bw/dfi of 1.6. Multiplying the duckling NOAEL of 
77 mg kg-1 day-1 by the bw/dfi of 1.6 results in an estimated dietary NOEC for the oystercatcher of 123 mg kg-1. In 
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this Tier 2 the calculation of the PNECoral can be made with much greater confidence, and thus a reduction of the 
assessment factor to 10 is possible resulting in a Tier 2 PNECoral Oystercatcher = 123 mg kg-1 / 10 = 12.3 mg kg-1.  
 
 
3.8.3 Bioavailability of dietborne metal 
 
The guidance given in this section is not always only relevant for metals but the issues raised 
have quite often being observed for metals. Currently additional guidance concerning these 
issues is under development for risk assessment of pesticides. 
 
Often toxicity studies with mammals/birds used for the derivation of the oral PNECs are based 
on studies in which the animals are exposed to a highly soluble metal compound (e.g. metals 
salts). In such case, the oral PNECs are expected to overestimate the bioavailability of 
biologically incorporated metal in natural diets. In addition, in the terrestrial pathway, the 
bioavailability of soil-adsorbed metal in the earthworm gut is expected to have reduced 
bioavailability. Therefore, there is a need to derive a relative absorption factor [RAF] to refine 
the secondary poisoning analysis.  RAFs can be determined for the ingestion of soil (soil RAF) 
and the ingestion of non-soil dietary items (dietary RAF).  RAFs will be specific for the 
consumer organism in question, and may vary depending upon the dietary items under 
consideration. 
 
Example 3-7: Incorporation of the bioavailability from the administration of metal salts (dietary RAF) – Ni 
CSA, 2007 
 
Although limited bioavailability data are available for Ni, in one study human volunteers were provided nickel 
sulfate in drinking water in one experiment and nickel sulfate in food in a second experiment. The mass fraction of 
Ni dose absorbed from the gastrointestinal tract was 27% (±17%) for drinking water and 0.7% (±0.4%) for food. For 
example, in a 2-generation rat study, the NOAEL is based on a dose of 1.1 mg Ni kg-1 d-1 (gavage, dosing of Ni in 
water). Using a water-based absorption factor of 27% based on literature data, the NOAEL of the 2 generation rat 
study is associated with an absorbed Ni dose of 0.297 mg Ni kg-1 d-1 (1.1 mg Ni kg-1 d-1 × 0.27).  Thus, if a mammal 
was consuming dietary Ni, the total dietary dose would need to be 42.4 mg Ni kg kg-1 d-1 to achieve the absorbed Ni 
dose of 0.297 mg Ni kg kg-1 d-1 (i.e., 0.297 mg Ni kg-1 d-1 / 0.007 = 42.4 mg Ni kg-1 d-1).  
 
3.8.4 Dietary composition 
The guidance given in this section is not always only relevant for metals but the issues raised 
have quite often being observed for metals. 


The conventional approach assumed that the proportion of different food types in the diet 
consists entirely of one realistic food type, e.g. worm in the terrestrial food chain and fish in the 
aquatic food chain. If concern is raised it may be possible to refine this too simplistic assumption 
in order to provide a more realistic indication of the risk. In order to refine this, data on food 
consumption of birds and mammals is essential. However these are rarely available, therefore it 
should be considered to use basic ecological knowledge on bird and/or mammal feeding 
behavior to model consumption appropriately. Data from stomach contents, faecal analysis, and 
pellet analysis can be used to determine likely food consumption. 


 


Thus, a realistic mixed diet BAF value can be calculated using the following formula: 


i


n


1i
diet mixed   BAF BAFfi ×= ∑


=
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with BAFi the representative bioaccumulation factor for an individual prey species i; n: the 
number of prey species considered in the mixed diet of the predator; fi: the proportion of the 
different food types in the mixed diet (value between 0 and 1). 


 
Indirect exposure of man via the environment will be dealt with in HERAG. 
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4. RISK CHARACTERIZATION 
 
Aim and structure of this section 
 
The aim of this chapter is to explain how the metal specific principles set out in the previous chapters can be 
applied into a risk assessment context. As indicated it is imperative for metals and metal compounds that both PEC 
and PNEC are based on similar levels of (bio)availability.  The general outline of this chapter is given below. 
 
• 4.1 General guidance on information requirements needed to perform a risk characterization for 


metals and metal compounds 
 


• 4.2 Guidance on the risk characterization for the aquatic compartment 
 


• 4.3 Guidance on the risk characterization for the sediment compartment 
 


• 4.4 Guidance on the risk characterization for the soil compartment  
 


• 4.5 Guidance on the risk characterization for secondary poisoning  
 


 
4.1 General guidance on information requirements needed to perform a risk 
characterization for metals and metal compounds 


The realism of the risk characterization for metals and metal compounds will depend to a large 
extent on how (bio)availability can be incorporated into the process. Depending on the 
availability of data on the abiotic factors, a tiered assessment approach is advocated (Figure 6).  
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TIER 1: Potential 
Risk Scenario


Default


Level of knowledge to allow for 
(bio)availability correction*


TIER 2-3: 
Probable Risk 


Scenario


Partial


TIER 4: Actual 
Risk Scenario


Data substitution level


* the (bio)availability incorporation should apply 
in parallel to  PEC and PNEC


 
Figure 6: Tiered Approach for risk characterization (Tier 1, Tier 2, Tier 3 and Tier 4).  


Tier 1 is the reasonable worst case default scenario. It represents the lowest degree of refinement 
of the tiered approach. When no data on abiotic parameters are available, a realistic worst case 
default PNEC is derived based on the precautionary principle. The PNEC derivation is based on 
a conservative combination of the abiotic parameters reflecting the EU relevant conditions. This 
tier provides a potential risk conclusion. Risk characterisation is performed by comparing the 
reference PNEC normalised to realistic worst-case conditions (i.e. PNECreference, bioavailable) with 
the site-specific PEClocal or with a specific region PECregional.  


Tier 2 and 3 are substitute scenarios allowing for a partial degree of refinement. Tier 2 is based 
on the cautious allocation of a substitute ecoregion type to which surrounding physico-chemical 
conditions of sites (for the local assessment) or rivers/soils (for the regional assessment) belong, 
while Tier 3 relies on the cautious estimation of one of the relevant abiotic parameters (e.g. pH, 
hardness, DOC for the aquatic compartment or CEC, pH, organic matter and/and clay content for 
the terrestrial compartment. 


Tier 3 therefore suggests that data on the other main abiotic factors are available. These tiers 
provide a probable risk conclusion, at the site-specific level. 


Tier 4 allows for the highest level of refinement for risk characterization. Indeed, all relevant site 
specific abiotic parameters are present and therefore the actual risks could be estimated from the 
comparison of the PNEClocal, bioavailable or PNECregional, bioavailable with the site-specific PEClocal or 
with a specific region PECregional.  


 
A further refinement of the risk characterization can be introduced in case several values of the 
abiotic factors controlling the metal toxicity are available for different sampling sites within a 







APPENDIX R.7.13-2 – METALS 
 


 57


specific site or region. In that case, a distribution of normalised PNEClocal, bioavailable or 
PNECregional, bioavailable values for the particular site or region under consideration can be calculated 
and compared with the exposure concentrations of the same site or region. For each sampling 
point, the RCR will be calculated as the ratio between the PEClocal/PECregional with the PNEClocal, 


bioavailable or PNECregional, bioavailable therefore resulting in a distribution of RCR values. Exceedance 
of the value of the RCR of 1 indicates potential risks for that particular site or region. 


 
Specific guidance on how to conduct and apply the (bio)availability corrections in a risk 
assessment framework for the different environmental compartments (water, sediment and soil) 
is further outlined here below. It is again emphasized that for the final risk characterization both 
exposure and effect concentrations should be expressed at the same level of (bio)availability. 
 
 
4.2 Guidance on the risk characterization for the aquatic compartment 
 
A step-wise approach is proposed in Figure 7. Various situations for the calculation of a PNEC 
aquatic are defined, with an increasing level of refinement:  
 
1) Derivation of a generic PNEC aquatic 
2) Correction for differences in bioavailability: 
 


o Use of dissolved concentrations 
o Use of physico-chemical speciation models 
o Use of Biotic Ligand Model 
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Figure 7: General framework for the aquatic risk characterisation. 
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Step 1: derivation of a generic PNEC aquatic 
 
A generic PNEC water can be obtained on the basis of ecotoxicity data relevant to three trophic 
levels in the aquatic compartment: 


• primary producers (algae) 
• consumers (invertebrates) 
• fish 


The results from aquatic toxicity tests are usually expressed as total concentrations. Most aquatic 
toxicity tests conducted in artificial waters (low DOC, suspended solids) tend to maximize 
bioavailability and in those cases total concentrations can be considered equal to dissolved. If 
natural waters are used the potential influence of abiotic factors on the toxicity test results should 
be evaluated. If the toxicity data have been derived at a combination of abiotic factors which 
could have mitigated toxicity the approach is not considered to be conservative enough and a 
(bio)availability correction should be performed (step 2). 
 
Step 2: (Bio)availability correction 
 
Metal bioavailability and toxicity in the aquatic compartment does not solely depend on the total 
metal dose, but also on the physico chemical characteristics of the water and on biological 
characteristics. If possible, a correction for differences in (bio)availability of metals will further 
refine the risk assessment and allow the derivation of more field-relevant and site-specific PNEC 
values. This further refinement is not compulsory, but may avoid the identification of risk in 
some insensitive waters based on toxicity data derived in vulnerable waters. 
 
Use of dissolved concentrations  
 
In case ambient total metal concentrations are reported and no appropriate bioavailability models 
and/or relevant input data (i.e. physico-chemical parameters) are available, the risk 
characterization could be performed on a dissolved basis as outlined in Figure 8. 


 
 
 
 
 
 
 


 
 
 
 
 
 
Figure 8: Framework for assessing risks of metals/metal compounds in water on a dissolved basis. (Tox = ecotox 


value = geometric mean in case of more that one value), C = environmental concentration; *=sequence 
applies to both the local and regional environment) 


 


The translation of ambient total metal concentrations into the dissolved metal form is done using 
Equation 4: 


Ctotal *


PECdissolved *PNEC dissolved


Cdissolved *Toxdissolved,generic 


RCR = PECdissolved/PNECdissolved


Cs, Kd
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C                          (Equation  4) 


Kd = Partitioning distribution coefficient (L/kg) 
Cs = Suspended solids concentration (mg/L) 


 


 
Use of physico-chemical speciation models  
 
In case ambient total metal concentrations are reported and appropriate speciation models and 
relevant input data (i.e. physico-chemical parameters) are available, the risk characterization 
should be performed on basis of the metal species of concern21 as outlined in Figure 9in order to 
reduce uncertainty. See also section 2.4 for guidance on selecting the physico-chemical 
parameters.  
 


 


 
 
Figure 9: Framework for assessing risks of metals/metal compounds in water on a free metal ion basis (Tox = 


ecotox value = geometric mean in case of more that one value, C = environmental concentration; 
*=sequence applies to both the local and regional environment) 


 
 
 
Guidance on bioavailability correction using BLM 
 
The first step in using a toxicity related bioavailability model such as BLM  consists in the 
determination of a critical biotic ligand accumulation (Toxcritical biotic ligand, organism xi) calculated 
from the experimentally generated organism specific toxicity values (Toxdissolved, organism xi), expressed 
as dissolved concentration. In the second step of the approach each organism specific critical biotic 
ligand accumulation (Toxcritical biotic ligand, organism xi) is translated into a critical bioavailable 
dissolved concentrations (Tox(critical bioavailable dissolved)y, organism xi) for a specific area under 
investigation characterized by a specific set of water-quality conditions (pHy, Hy, DOCy). 
Finally, these critical bioavailable dissolved concentrations (Tox(critical bioavailable dissolved)y, organism xi) 


                                                 
21 Most often this is the free metal ion but it should be noted that the free ion is not necessarily the best predictor for all metals 
and other metal species such as neutral species (e.g. AgCl, HgS) and anionic species (e.g. SeO2-, AsO4


2-) may contribute to the 
observed toxicity (Campbell, 1995). 
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or the PNEC(bioavailable dissolved)y) are compared with the dissolved environmental concentrations of 
the metal/metal compounds representative for the area under investigation. All individual for 
bioavailability corrected Tox and PNEC values are expressed as dissolved concentrations and are 
therefore at the same level of bioavailability as the environmental concentrations. The general 
outline of this approach is outlined in Figure 10. 
 


 
Figure 10: Framework for incorporation of bioavailability models in water 
 
 
Organism-specific bioavailability models should be used as much as possible. Depending on the 
number of BLMs available  two options are available to correct for bioavailability: 
 
• Baseline bioavailability correction limited to those species for which an actual chronic BLM 


has been developed. 
• Full bioavailability correction in cases where there is justification for using the originally 


developed chronic BLM for those species within the same trophic level for which no specific 
bioavailability model has been developed (e.g. insects, amphibians, molluscs). 


 
 
 
Baseline bioavailability correction 
 
A baseline bioavailability correction can only be conducted in cases where a BLM for algae, fish 
and invertebrates respectively is available. This correction is only performed for those species 
for which the BLM has originally been developed. For those species where no justification is 
available to apply the BLM across species a conservative bioavailability correction can be 
applied to normalize the other effects data for which no specific BLM model has been developed 
(Example 3-8). 
 
Example 3-8: baseline bioavailability correction (Zn) 
 
In the Zn EU RAR, it was considered that there was no sufficient scientific evidence to extrapolate the BLMs 
towards other species of the whole SSD. Consequently, the recommended way was to calculate the most 
conservative BioF for those organisms for which BLMs had been developed and validated. 


Cdissolved
Toxdissolved, organism xi 


(i=1→ n)


Toxcritical biotic ligand, 
organism xi (i=1→ n)


PECdissolved


pHxi, Hxi, DOCxi
(i=1→ n)


Tox(critical bioavailable dissolved)y, 
organism xi (i=1→n)


pHy, Hy, DOCy
y = rwc; typical


PNEC(bioavailable
dissolved)y


Risk= PECdissolved/
PNEC(bioavailable dissolved)y
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Step 1: gather abiotic factors for particular site/region 
Firstly, the chronic Zn-NOEC values for algae, invertebrates and fish (the 3 BLM species) were normalised for a 
particular site or region based on the site- or region-specific conditions or water chemistry, using the BLMs for the 
three aquatic species. An overview of the abiotic conditions for the river Meuse is outlined in Table 12. 
 
Table 12: Overview of the abiotic conditions of the river Meuse 


River DOC (mg/l) pH Hardness (CaCO3 mg/l) 
 10% 50% 10% 50% 90% 10% 50% 90% 


River Meuse  1.9 2.6 7.4 7.6 7.9 143 205 244 
 
Step 2: normalise the NOEC for the 3 BLM species towards site- specific/region-specific average and rwc 
conditions 
 
According to the Zn EU RAR, both average (= 50% of pH, hardness and DOC for the 3 BLM species) and 
reasonable worst-case conditions RWC (= 10% of pH, hardness and DOC for fish & invertebrates; 10% of hardness 
and DOC, 90% of pH for algae) were used to normalize the NOEC values for the 3 different BLM organisms. This 
will result in different NOECx values for the 3 BLM species normalised towards the conditions in the river, as 
shown in Table 13 
 
 
Table 13: Overview of the normalised NOEC (µg/l) for the BLM species  


River NOEC (µg/l) RWC conditions NOEC (µg/l) Average conditions 
 algae fish invertebrate algae fish invertebrate 


River Meuse  21 263 108 26 368 132 
 
Step 3: normalise the NOEC for the 3 BLM species towards EU reference water chemistry conditions  
 
The reference water chemistry conditions (ref) were taken from an EU wide database and used to calculate 
reference NOEC values for the 3 different BLM organisms. This was done For all BLM organisms, data were 
normalized towards reasonable worst case conditions., i.e. the 10% of DOC from the EU wide database is selected. 
For D. magna and O. mykiss the 10% percentile of pH and hardness are used for the estimation of the reference 
NOEC value, for P. subcapitata the 90% percentile of pH and 10% of hardness is used (for algae it was observed 
that toxicity of Zn was higher at higher pH which is in contrast with the two other BLM species). An overview of 
the reference NOEC values calculated for the 3 BLM species is provided in Table 14. 
 
Table 14: Summary of reference NOEC values in µg/l (NOECref) for 3 BLM species 


Species NOECref (µg/l) 
O. mykiss 184 
D. magna 86 
P. subcapitata 21 


 
 
Step 4: calculation of bioavailability factors BioF 
The bioavailability factors (BioF) were then derived for each of the 3 BLM species as follows: 
 


   ,
x


ref
Xwater NOEC


NOEC
BioF =  


An overview of the BioF for the 3 BLM species for the RWC & average conditions in the river Meuse is provided 
in Table 15 
 
Table 15: Summary of the BioF as calculated for the 3 BLM species 


River BioF- RWC conditions BioF - average conditions 
 algae fish invertebrate algae fish invertebrate 


River Meuse  1.0 0.7 0.8 0.8 0.5 0.6 
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The highest value of the three BioF values for the three species is selected to ensure that a conservative approach 
and bioavailability factor (BioF) is taken, i.e. the smallest correction for bioavailability. The most conservative 
BioF for the RWC and average conditions are 1.0 and 0.8 for the river Meuse. 
 
Step 5: calculation of the bioavailable PEC concentration 
1) The bioavailable PEC value for Zn concentration in the river Meuse was calculated from: 
 
 PECbioavailable=PEC x BioF,X  
 
Monitoring data for the river Meuse were compiled from existing databases, and revealed a PEC value of 12.1 µg 
dissolved Zn/l for the river Meuse.  
In the zinc RA, the added risk approach is applied, so the PECadd is calculated from the PEC monitored, which is 
equal to the PEC total. With a background zinc concentration for the Meuse river of 2-4 µg/l, the PECadd becomes 
10,1-8,1 µg Zn/l. 
 
An overview of the PECbioavailable concentration based on RWC and average conditions is given in Table 16. 
 
Table 16: Overview of the PECbioavailable concentrations for the river Meuse  


River PECbioavailable (µg Zn/l) 
 RWC average 


River Meuse  10.1 
8.1 


8.1 
6.5 


 
 
2) Similarly, the BioF values could also be used to derive bioavailable river-specific PNEC values that are 
protective for the river Meuse, using the following equation: 
 
PNECbioavailable=PNEC/BioF,X  
 
The Zn EU RAR reports a PNEC of 7.8 µg dissolved Zn/l for the freshwater environment.  
 
Table 17: Overview of the PNECbioavailable concentrations for the river Meuse  


River PNECbioavailable (µg Zn/l) 
 RWC average 


River Meuse  7.8 9.8 
 
 
Step 6: Characterisation of the potential risks  
1) Based on the PECbioavailable (i.e. 10.1-8.1 µg Zn/l for the RWC; 8.1-6.5 µg Zn/l for average conditions) and the 
PNEC value of 7.8 µg dissolved Zn/l from the Zn EU RAR, the RCR could also be calculated as follows: 
 
RCR = PECbioavailable / PNEC  
 
The RCR values for the river Meuse are 1.3-1.0 and 1.0-0.8 for the RWC and average conditions respectively. 
 
Table 18: Overview of the RCRs for the river Meuse  


River RCR 
 RWC average 


River Meuse  1.3 
1.0 


1.0 
0.8 


 
2) Based on the PNECbioavailable (i.e. 7.8 µg Zn/l for the RWC; 9.8 µg Zn/l for average conditions) and the PEC 
value of 10.1-8.1 µg dissolved Zn/l from the Zn EU RAR, the RCR could be calculated as follows: 
 
RCR = PEC / PNECbioavailable  
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Similar RCR values for the river Meuse of 1.6 and 1.2 are calculated for the rwc and average conditions 
respectively. 
 
 
 
Table 19: Overview of the RCRs for the river Meuse  


River RCR 
 RWC average 


River Meuse  1.3 
1.0 


1.0 
0.8  


 
 
Full bioavailability correction 
 
The application of a BLM across species (full normalization) assumes similar mechanism of 
actions (e.g. similar stability constants between the cations (Ca, Mg, H) and the biotic ligands, 
similar site of action) and therefore the applicability across species, needs to be investigated on a 
case-by-case basis. Such analysis should consist of ‘spot checking’ of the BLMs for species for 
which no validation had been undertaken. The level of checking, e.g. testing of additional taxa to 
confirm applicability of the BLM would be determined on a case by case basis taking into 
account the level of uncertainty in the extrapolations, and the extent to which it is necessary to 
reduce uncertainty.  It is also needed to consider if certain keystone species or important groups 
of organisms/trophic levels are missing. The accuracy of such predictions should be within a 
acceptable range but could be altered depending on the robustness of the endpoint tested. Most 
importantly the variability should be reduced to a a significant extent. If the above information is 
not available, other evidence related to read-across of existing BLMs to other species can be 
used. Each of these bioavailability refinement criteria may bring some inherent uncertainties 
when used for full BLM normalisation: 
 
• A similar mode of action across species is a qualitative argument for read-across.  In 


principle, it is very difficult to know the ‘mode of action’ of a metal ion for a particular 
species, and certainly one where only limited data are available. Ideally, the same ‘mode of’ 
action would be demonstrated by the development of new species specific BLM.  Even in 
circumstances where the same ‘mode of action’ is likely, there remains the uncertainty of 
whether the quantitative changes in physiological response to changes in metal ion 
availability will be identical between species.  


• Similarity of species can be used as justification for use of a particular BLM; this is plausible, 
and such extrapolation is widely used in environmental risk assessment for practical reasons. 
Such extrapolation is not without uncertainties and these need to be considered in drawing 
conclusions. Clearly there is a limit to how far such an extrapolation can be made before 
validity of the extrapolation should be confirmed.  


 
 
However, at least 3 species are needed for 3 BLMs. If acute BLMs are available, acute tests 
could also be used in the “spot check” exercise. The reduction in uncertainty should be used as 
measure of the accuracy of the predictions. The acceptable accuracy will depend on the endpoint 
tested and the level of inherent uncertainty embedded in the extrapolation.  
 
In case a model for a specific taxonomic group shows a better fit towards organisms belonging to 
a different taxonomic group (e.g. an invertebrate model fits better to the algae data than the algae 
model) there could be a need for further refinement of the latter. However, if both models are 







APPENDIX R.7.13-2 – METALS 
 


 65


deemed valid after refinement the ecological relevance of the model should outweigh the 
reduction in uncertainty criterion. 
 
An example of full bioavailability correction is given in Example 3-9   
 
Example 3-9:   Full bioavailability correction (nickel) 


 
Because the Ni aquatic toxicity database contains several organisms for which no chronic BLMs currently exist, 
spot-checking validation testing for selected organisms within the database has been proposed for organisms 
belonging to different taxonomic groups than those for which BLMs have already been developed/validated. As 
such, the objective of this study was to conduct toxicity tests with a snail (Lymnaea stagnalis), an insect 
(Chironomus tentans), a higher plant (Lemna minor) and a rotifer (Brachionus calyciflorus) in five natural waters 
that represent those typically found within the major ecoregions of Europe (the selected waters have been chosen as 
being representative of a wide variety of ambient surface water types within the EU as regards the abiotic factors 
driving the BLMs).  
 
The results for Brachionus calyciflorus show that good predictions for B. calyciflorus were obtained with the D. 
magna BLM.  Predictions for all waters were accurate within a factor of two with the exception of the prediction 
for 1 site, which differed by a factor of 2.2.  Similarly, good predictions (< factor 2) were obtained with the D. 
magna BLM model for the insect Chironomus tentans and the higher plant Lemna minor.  
 
The results for the snail Lymnaea stagnalis indicate good predictions for L. stagnalis with the C. dubia BLM 
(Figure 11).  All waters were predicted within a factor of 2 using the C. dubia BLM.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 11: Observed nickel toxicity (EC20, in µg Ni/L) to the rotifer Brachionus calyciflorus compared with 


predicted toxicity using the Biotic Ligand Model developed for Daphnia magna and the snail 
Lymnaea stagnalis, with predicted toxicity using the Biotic Ligand Model developed for 
Ceriodaphnia dubia  


 
Based on the results of the spot-checking study, the following full normalization approach was followed for the 
PNEC derivation of Ni: 
 
• for algae, the Pseudokirchneriella subcapitata BLM was used; 
• for higher aquatic plants, the D. magna (best fitting BLM) BLMs was used; 
• for cladocerans, insects and amphipods, the most stringent BLM from the D. magna and C. dubia BLM is used; 
• for rotifers, the D. magna BLM was used; 
• for molluscs and hydra the Ceriodaphnia dubia (best fitting BLM) BLMs was used; 
• for fish and amphibians, the Oncorhynchus mykiss BLM was used. 
 
 
The main principles for normalization ecotoxicity data using bioavailability models (e.g. BLM) 
and read-across to other species for which no bioavailability model is available presented above 
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applies also to the soil compartment. Similar to the water compartment bioavailability models 
are sometimes available and should be used in a similar way (e.g. spot checking concept, read 
across etc. )  
 
 


 
4.3 Guidance on the risk characterization for sediments 
 
A stepwise approach is proposed in Figure 12. Three different situations for the calculation of a 
PNEC sediment are defined, with increasing level of refinement:  
 
1) Equilibrium partitioning (see also main guidance document-integrated testing strategy 
sediments)  
2) Derivation of generic PNEC sediment 
3) Correction for differences in bioavailability, allowing derivation of a site-specific PNEC 
sediment 
 
 


 
 
Figure 12: General framework for sediment risk characterisation. 
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Step 1:  Equilibrium partitioning 
 
In cases where no reliable toxicity data are available for the sediment environment, a PNEC 
sediment can be calculated according to the equilibrium partitioning concept based on a 
PNECwater and a reasonable worst-case sediment: water distribution coefficient (Kd):  
 


PNECsediment (mg kg-1) = PNECfreshwater (mg l-1) * Kd (l kg-1) (Equation 5) 
 
This method cannot replace toxicity data for sediment organisms, however, and should only be 
considered as a screen for identifying substances requiring further testing. As a reasonable worst 
case, the 10th percentile of Kd values for sediment is used (see section 2.2.2 in cases where no 
information on Kd values is available). If the adsorption is relevant22, an additional assessment 
factor of 10 should be added to the RCR to take exposure via ingestion into account.  
 


Step 2: derivation generic PNEC sediment 
 


If the outcome of the equilibrium partitioning method results in a PECsediment/PNECsediment ratio 
greater than 1, toxicity tests with sediment organisms are an essential requirement for a refined 
hazard assessment. See general guidance document on the information requirements for REACH. 


 
 
Step 3:  (bio)availability correction 
 


Similarly to the hazard assessment for the aquatic compartment there is a need to take the metal 
(bio)availability of metals/metal compounds in sediments in to account. At the moment sediment 
BLMs have not yet been developed, and only a correction for chemical availability can be made. 
Metal availability in sediments is governed by various ligands/processes (e.g. organic carbon, 
sulphides, iron and manganese oxy-hydroxide and redox potential), and the relative importance 
of these binding phases may differ depending on the metals binding capacity and general 
behaviour). Various approaches can be used to take (bio)availability into account (see section 3). 
The use of partitioning to Fe-Mn (oxy)hydroxides, speciation calculations (reduced forms under 
anoxic conditions) and organic carbon normalization can be used if evidence is at hand that these 
factors do mitigate metal toxicity. For those metal/metal compounds that are susceptible to 
binding with sulphides or with organic carbon, the use of the SEM-AVS and/or organic carbon 
normalization could be appropriate (Figure 13). 


  


                                                 
22 For organic substances this has to be considered for substances with  a log Kow > 5. For metals no specific Kd 
thresholds are available 
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Figure 13: Framework for assessing risks of metals/metal compounds in sediments based on the SEM-AVS concept 


or using organic carbon normalization 
 
 
4.4 Guidance on the risk characterization  for the terrestrial compartment 
 
A stepwise approach is proposed in Figure 14. Three different situations for the calculation of a 
PNEC soil are defined, with an increasing level of refinement:  
 
1) equilibrium partitioning (see also main guidance document-integrated testing strategy soils)  
2) derivation of a generic PNEC soil 
3) correction for differences in bioavailability, allowing derivation of a site specific PNEC soil 
 
 


 
Figure 14: General framework for soil risk characterisation, applicable to both total and added risk approach. 
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Step 1:  Equilibrium partitioning 
 
In cases where no reliable toxicity data are available for the terrestrial environment or no 
terrestrial data are required depending on the tonnage band, a PNECsoil can be calculated 
according to the equilibrium partitioning concept based on a PNECwater and a reasonable worst-
case soil: water distribution coefficient (Kd):  
 


PNECsoil (mg kg-1) = PNECfreshwater (mg l-1) * Kd (l kg-1)  (Equation 6) 
 
As a reasonable worst case, the 10th percentile of Kd values for soil is used (see section 2.2.2 if 
no information on Kd values is available). If the adsorption is expected to be high, an additional 
assessment factor of 10 should be added to the RCR to take exposure via ingestion into account. 
 
Step 2: derivation generic PNEC soil 
 


If the outcome of the equilibrium partitioning method results in a PECsoil/PNECsoil ratio greater 
than 1, toxicity tests with soil organisms are an essential requirement for a refined hazard 
assessment. According to section 4.7.1 of the main TGD, a series of soil tests should ideally be 
designed to obtain data relevant to three trophic levels in soil (plants, invertebrates and micro 
organisms): 


 
Step 3: (Bio)availability correction 
 
Metal bioavailability and toxicity in soils does not solely depend on the total metal dose, but also 
on soil properties and time since contamination. Correction for differences in bioavailability of 
metals will further refine the risk assessment and allow for the derivation of more field relevant 
and site-specific PNEC values. This further refinement is not compulsory but may avoid 
identification of risk in some insensitive soils based on toxicity data derived in vulnerable soils. 
 
 
Correction for leaching and ageing: the leaching-ageing (L/A) factor 
 
In order to correct for this discrepancy between freshly spiked and field contaminated soils, a 
leaching-ageing (L/A) factor23 should be incorporated. This L/A factor relates the differences in 
metal dose required between lab-spiked and field-contaminated soil to produce a same toxicity 
effect in a specific soil.  
 


Leaching-ageing (L/A) factor = 
addkedfreshlyspix


addagedFieldx


NOECEC
NOECEC


,


,/


/
/   (Equation 7) 


 
Guidelines for L/A calculation:  
 L/A factors should be calculated as a ratio between toxicity data generated from i) field or 


laboratory leached and aged soils and ii) freshly spiked soils.  


                                                 
23 Leaching-ageing factor: This factor addresses the differences in toxicity between tests on soils spiked in the lab and tests on 
field contaminated soils using single species or micro-organisms functional tests due to differences in ionic strength, ageing of 
metals in soil. This factor does not address differences in effects between single species lab test and multi-species tests (species 
interactions). The influence of the latter is addressed by comparing micro/mesocosm or field studies with the PNEC based on 
single species/functional lab tests. 
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 A minimum ageing period after spiking can be metal-specific. The experience for Zn, Pb, Cu 
and Ni indicated that 3 to 9 months is a good compromise between practical considerations, 
while still allowing a realistic amount of time for slow ageing/transformation reactions in soil.  
Longer ageing times may still result in a larger L/A factor. 


 Soils should either be artificially leached before ageing or allow free drainage of percolating 
rainwater in order to remove the excess salts. 


 As natural metal background concentrations are already “aged”, the derivation of the L/A 
factors should be based on added concentrations.  


 The L/A factors should be derived for a range of soils, ideally covering the relevant range in 
soil properties and for several species, representing the three trophic levels.  


 The L/A factors could be based on either EC50 or EC10/NOEC values. In cases of an 
appropriate test design robust EC10 (or EC20) values can be estimated with low variability 
and these values should be used by preference24.  


 
The selection of the most appropriate L/A factor is not straightforward and should be done in a 
pragmatic and conservative but realistic way, for example by selecting one generic value situated 
at the lower end of the spectrum. In cases where there is a significant relationship between soil 
properties and the L/A factor, preference is given to derive soil-specific L/A factors. It must be 
stressed that the L/A factor should not be applied on ecotoxicity data collected in field 
contaminated or in spiked and aged soils.  
 
Correction for variation in soil properties: 
 
The bioavailability of metals and metal compounds in soils is largely controlled by soil 
properties (pH, Eh, organic matter, clay content, iron and manganese oxide content, mineralogy 
of the parent material). Correction for the variation in these properties among soils and 
normalization to soil specific characteristics requires an understanding of the relationship 
between soil physico-chemistry and metal toxicity on microbial function, plants and 
invertebrates. In order to perform this normalization, speciation or bioavailability models, 
mechanistically based bioavailability models or empirically based regression models predicting 
the metal toxicity in spiked soils based on soil properties (e.g. eCEC, pH, background metal, etc.) 
should be available or developed. These models/observed relationships allow the prediction of 
soil specific metal toxicity in laboratory spiking. Strong preference should be given to validated 
models.  
 
This normalization procedure uses the following steps:  
 
 Corrections should be based on toxicity data for a minimum of one species from all three 


trophic levels and for a range of soils that cover the natural variation in soil properties in the 
EU. 


 Link the NOEC/EC10/EC50 values of the chronic ecotoxicity database (as total metal 
concentrations) with the soil properties (CEC, pH and OM) of the soils in which the test was 
performed 


 When the regression approach is used, the NOEC/EC10/EC50 should be normalised using the 
corresponding organism-specific slopes (from the regression analysis) to ‘reference’ soil 


                                                 
24 EC10/EC20 values generally result in larger L/A factors due to larger relative differences. Only if no ECx values are available 
is it acceptable to use NOEC values. 
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properties or to specific local /regional conditions, i.e. to the driving abiotic factors of the soil 
for which the bioavailability corrections can be performed. Regressions are preferably based 
on a log-log basis: 


log(ECx/NOEC) = intercept + slope * log(abioticfactor)  (Equation 8) 


 


In this case, the normalization equation is: 
slope


test


reference
testreference torabioticfac


torabioticfac
NOECNOEC ⎥


⎦


⎤
⎢
⎣


⎡
=    (Equation 9) 


 
reference = scenario for which PNEC must be derived 
test = the abiotic factors of the soil in which the NOEC is derived 


 
 In cases where the bioavailability model (e.g. terrestrial BLM approach is used, the 


NOEC/EC10 should be normalised using the corresponding organism-specific T-BLM. After 
normalization of all individual chronic toxicity data, species or process geometric mean 
values should be calculated and used for a normalised PNEC derivation. 


 
Where bioavailability models are available, they exist mostly for a limited number of species 
representing different trophic levels. Toxicity data generated for these species under different 
abiotic conditions can be normalised to a common set of abiotic conditions (e.g. ecoregion) as 
long as these abiotic parameters fall within the geochemical boundaries of the bioavailability 
model (e.g. range of eCEC, organic matter, pH). For those species for which no specific 
bioavailability model has been developed, it should be verified on a case-by-case basis whether 
the bioavailability model of another species within the same trophic level can be applied. For 
guidance on this issue the reader is referred to the guidance given in the section hazard 
assessment of the aquatic environment. 
 
Implementation of bioavailability correction 
 
The correction for both differences in metal toxicity between freshly spiked soils and field 
contaminated soil and differences in metal toxicity among freshly spiked soils can be made as 
follows (Figure 15): 


 Correct each individual generic added NOEC/EC10 value with the derived (organisms/soil 
specific) leaching-ageing factor (L/A-factor). This generates aged generic added NOEC/EC10 
(L/A-F * NOEC/EC10, generic, added) values. 


 Add the individual background concentrations from the soil test media (Cb) to the 
corresponding L/A corrected generic added NOEC/EC10, values (Cb + L/A * (NOEC/EC10, 
generic, added)). This step generates the aged generic total NOEC/EC10 values. 


 Normalize the generated total aged NOEC/EC10 values to soil-specific aged NOEC/EC10 
values, using equation 8, based on the total slopes from the organism-specific regression 
models or using relevant speciation/bioavailability models. In cases where the L/A factor is 
dependent on soil properties, the application of this factor will also affect the regressions 
between toxicity thresholds and soil properties and the slope from regressions on total aged 
NOEC/EC10 values should be used. If the L/A factor is constant for all soils, regressions can 
be based on total freshly spiked NOEC/EC10 values. 


Calculate the soil-specific aged PNECtotal based on the assessment factor or SSD approach  
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Figure 15: Framework for the calculation of a site specific PNEC soil. 
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Example 3-10 bioavailability correction for nickel in soil 
 
eCEC is the driver for bioavailability correction across soils. 
Reference situation: soil with eCEC of 15 cmolc kg-1 
 
Case 1: 
Chronic toxicity assay to Lycopersicon esculentum shoot yield in a sandy clay loam (pH 6.7, 1.9% organic matter, 
9.6% clay, eCEC: 7.8 cmolc kg-1, Cb: 11 mg Ni kg-1) 
equilibration period before start of test: 7 days 
 
L/A factor is dependent on pH: (L/A=1 + exp(1.4*(pH-7.0)) 
Correction for soil properties: log EC50total, aged = 1.06 + 1.27*log eCEC (equation derived for Lycopersicon 
esculentum). 
 
EC10added, generic                       = 118 mg Ni kg-1 
EC10added, aged, generic = 196 mg Ni kg-1 
EC10total aged, generic               = 207 mg Ni kg-1 
EC10total, aged, corrected = 474 mg Ni kg-1 
 
Case 2: 
Chronic toxicity assay to Lolium perenne yield in a sandy loam (pH 6.0, 2.9% organic matter, eCEC: 31 cmolc kg-1, 
Cb: 19 mg Ni kg-1). Equilibration period before start of test: <120 days 
 
L/A factor is dependent on pH: (L/A=1 + exp(1.4*(pH-7.0)) 
Correction for soil properties: log EC50total, aged = 1.57 + 1.12*log eCEC (i.e. equation for bioavailability correction 
for plants with the lowest slope (derived for Hordeum vulgare), because no specific equation available for Lolium 
perenne 
 
EC10added, generic = 110 mg Ni kg-1 
EC10added, aged, generic = 137 mg Ni kg-1 
EC10total aged, generic = 156 mg Ni kg-1 
EC10total, aged, corrected = 69 mg Ni kg-1 


 
 
 
4.5 Guidance on the  risk characterization for secondary poisoning  
 
The guidance given in this section is not always only relevant for metals but the issues raised 
have quite often being observed for metals 
 
The risk characterization component of this secondary poisoning evaluation  is depicted in 
Figure 16.. The risk analysis is conducted in tiers, with the first tier being the most simplified 
and subsequent tiers being based on increasing levels of complexity.  For each tier, a PECoral-to-
PNECoral ratio has to be calculated  based on equation 10: 
 
PECoral-to-PNECoral Ratio = (PECoral x RAF) / PNECoral (Equation 10) 
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Figure 16: Framework for the calculation of a PNEC oral. 
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PREFACE 


 
This document describes the socio-economic analysis under the REACH procedure on applications 
for authorisation. It is part of a series of guidance documents that are aimed to help all stakeholders 
with their preparation for fulfilling their obligations under the REACH regulation. These documents 
cover detailed guidance for a range of essential REACH processes as well as for some specific 
scientific and/or technical methods that industry or authorities need to make use of under REACH. 
 
The guidance documents were drafted and discussed within the REACH Implementation Projects 
(RIPs) led by the European Commission services, involving stakeholders from Member States, 
industry and non-governmental organisations. These guidance documents can be obtained via the 
website of the European Chemicals Agency (http://echa.europa.eu/reach_en.asp). Further guidance 
documents will be published on this website when they are finalised or updated. 
 
This document relates to the REACH Regulation (EC) No 1907/2006 of the European Parliament 
and of the Council of 18 December 2006.1 


 


 


                                                 


1 Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the 
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals 
Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93 and Commission 
Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 
93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396, 30.12.2006, corrected version in OJ L136, 29.5.2007, p.3). 
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GLOSSARY 


A glossary of all technical and socio-economic terms used within the guidance is provided below. 
Any words shown in italics can also be found within this glossary.  The European Chemicals 
Agency (ECHA) also has a glossary of terms relevant to REACH which can be found on using the 
following link: http://guidance.echa.europa.eu/ 


Actors in the 
supply chain 


All manufacturers and/or importers (M/I) and/or downstream users (DU) in a 
supply chain (Art 3(17)). Within this guidance, the term is also used to 
include consumers and the supply chain for articles. It may additionally refer 
to actors in the supply chains for alternative substances as well as alternative 
techniques. See also Supply chain.    


Adequate 
control route 


 


An authorisation shall be granted if it is demonstrated that the risk to human 
health and the environment from the use of a substance arising from the 
intrinsic properties specified in Annex XIV is adequately controlled in 
accordance with section 6.4 of Annex I {Art. 60(2)} and taking into account 
Article 60(3). See also Guidance on the preparation of an application for 
authorisation. 


Agency European Chemicals Agency (ECHA). 


Alternative An alternative is a possible replacement for an Annex XIV substance. It should 
be able to replace the function that the Annex XIV substance performs. The 
alternative could be another substance(s) or it could be a technology (i.e. a 
process, procedure, device, or modification in end product) or a combination 
of technical and substance alternatives.  For example, a technical alternative 
could be a physical means of achieving the same function of the Annex XIV 
substance or perhaps changes in production, process or product that removes 
the need for the Annex XIV substance altogether. 


Analysis of 
alternatives 


 


A systematic search for alternatives that can be documented and presented in 
an application for authorisation. This analysis is the applicant’s evidence to 
demonstrate that the technical and economic feasibility of substitution of the 
possible alternatives has been analysed and their risks compared to the Annex 
XIV substance. The aim of this analysis should be to determine if use of the 
alternative would lead to an overall reduction in risk. Guidance on conducting 
an analysis of alternatives can be found in the Guidance on the preparation of 
an application for authorisation.  


Annex XIV Annex XIV of REACH lists all substances which are subject to authorisation 
under REACH.  The use and placing on the market for a use of substances 
listed on Annex XIV is prohibited from the "sunset" date unless an 
authorisation has been granted for that use or unless an exemption applies. 


Annualised cost Presentation of annualised costs (or equivalent annual costs) is a process 
whereby non-recurrent (e.g. capital, plant down-time) costs of a measure are 
equalised over its lifetime using the relevant discount rate. This is presented 
as a yearly cost (with equal annual payments) assuming that it follows the 
profile of an annuity. For example if a measure costs €100k to install and it is 
assumed that the lifetime is ten years and the discount rate is 4% then the 
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annualised costs are around €12k per year. The annualised costs can be 
calculated as the annualisation factor multiplied by the non-recurrent costs.  
The annualisation factor is equal to:  


Annualised investment = investment cost * discount rate   
                                            1- ((1+discount rate)-lifetime of the investment) 


In the above example this is: €100k * 0.04/(1-((1+0.04)-10)= €12.3k per year.    


(Total) Annual 
costs  


The sum of the annualised non-recurrent costs and the yearly operating costs. 
Using the example above of a measure that costs €100k to install with a 
yearly operating cost of €10k over its lifetime, the total annual costs are 
approximately €22k, which is equal to the sum of annualised capital costs 
(€12k) plus the operating cost (€10k). 


Applicant The legal entity or group of legal entities submitting the authorisation 
application. 


Applied for use 
scenario 


Term that commonly describes the “baseline” or “business as usual” situation 
that would arise if the authorisation is granted 


Article Article means an object which, during production, is given a specific shape, 
surface or design which determines its function to a greater degree than does 
its chemical composition.  


Authorisation REACH Regulation sets up a system under which the use of substances with 
properties of very high concern and their placing on the market can be made 
subject to an authorisation requirement. Such substances are included in 
Annex XIV of the Regulation and may not be placed on the market or used 
without an authorisation.  This authorisation requirement ensures that risks 
from the use of such substances are either adequately controlled or 
outweighed by socio-economic benefits. An analysis of alternative substances 
or technologies will be a fundamental component of the authorisation process. 


Authorisation 
application 


The documentation submitted to the Agency applying for use of substances 
included in Annex XIV. See also Guidance on the preparation of an application 
for authorisation. 


Available 
(alternative) 


Accessible and able to replace the Annex XIV substance. 


Baseline 
scenario 


Term that describes the “business as usual” situation that would arise if no 
additional action was taken. In the application for authorisation this is called 
“applied for use” scenario. 


Benefits The positive implications, both direct and indirect, resulting from some 
action. This includes both financial and non-financial information.  


Capital cost Investment or one-off cost that has a lifetime of several years. 


Chemical safety 
assessment 
(CSA) 


Chemical Safety Assessment is the process aimed at determining the risk 
posed by a substance and, as part of the exposure assessment, developing 
exposure scenarios including risk management measures to control the risks.  
Annex I contains general provisions for performing a CSA. The CSA consists 
of the following steps: 
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- Human health hazard assessment 
- Human health hazard assessment of physicochemical properties 
- Environmental hazard assessment 
- PBT and vPvB assessment 
If, as a result of this hazard assessment, the registrant concludes that the 
substance meets the criteria for classification as dangerous according to 
Directive 67/548/EEC (for substances) or has PBT/vPvB properties, this 
triggers further steps in the chemical safety assessment: 
- Exposure assessment 
- Risk characterization.. 


Chemical safety 
report (CSR) 


The chemical safety report documents the chemical safety assessment for a 
substance on its own, in a mixture or in an article or a group of substances. 
Guidance on developing a CSR can be found in Guidance for the preparation 
of the Chemical Safety Report 


In other words, the chemical safety report (CSR) is a document which details 
the process and the results of a chemical safety assessment (CSA). Annex I of 
the REACH Regulation contains general provisions for performing CSAs and 
preparing CSRs. 


Comitology 
procedure 


In accordance with Article 202 of the Treaty establishing the European 
Community (ECT), it is the task of the Commission to implement legislation 
at the Community-level. In practice, each legislative instrument specifies the 
scope of the implementing powers conferred on the Commission by the 
Council of the European Union. In this context, the Treaty provides for the 
Commission to be assisted by a committee, in line with the procedure known 
as "comitology". Further details can be found at: 


http://europa.eu/scadplus/glossary/comitology_en.htm 


Authorisation Decisions under REACH will be adopted by comitology. See 
also Regulatory procedure. 


Committee for 
Socio-economic 
Analysis 
(SEAC) 


 


The Committee for Socio-economic Analysis (SEAC) is an Agency committee 
that is responsible for preparing the opinion of the Agency on applications for 
authorisation, proposals for restrictions, and any other questions that arise 
from the operation of the REACH Regulation relating to the socio economic 
impact of possible legislative action on substances. The SEAC consists of at 
least one but no more than two members from the nominees of each Member 
State appointed by the Management Board for a renewable term of three 
years. The Committee members may be accompanied by advisers on 
scientific, technical or regulatory matters.  


Compliance 
costs 


The difference in the cost to the applicant and the up and downstream users 
(i.e. the supply chain) complying with a “non-use” scenario as compared to 
the 'applied for use' scenario. Compliance costs include the capital and 
operating costs that would accrue to the sectors affected by the “non-use” 
scenario.   


Consumer 
surplus 


Denotes the net benefit that a consumer derives from consuming a good. It is 
equal to the absolute amount the consumer would willingly pay for a good 
less the amount they actually have to pay (i.e. the market price). 
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Costs The negative implications, direct and indirect, resulting from some actions. 
Includes both financial and non-financial information. 


Cost benefit 
analysis (CBA) 


Analysis which quantifies, in monetary terms where possible, costs and 
benefits of a possible action, including items for which the market does not 
provide a satisfactory measure of economic value. (See Appendix F.1 for 
more information.)  


Cost 
effectiveness 
analysis (CEA) 


Is widely used to determine the least cost means of achieving pre-set targets 
or goals (though it is not restricted to this use). CEA can be used to identify 
the least cost option among a set of alternative options that all achieve the 
targets. In more complicated cases, CEA can be used to identify combinations 
of measures that will achieve the specified target. (See Appendix F.3 for more 
information.) 


Damage costs Damage cost is the cost incurred by repercussions (effects) of, for example, 
environmental impacts (such as effects resulting from the emission of and 
exposure to pollutants). This could include, for example, the degradation of 
land or human-made structures and health effects. In environmental 
accounting, it is part of the costs borne by economic agents. 


Demand curve a curve relating the price of a product to the amount demanded (per unit time) 
of that product. 


Depreciation An accounting term referring to the reduction in “book” or accounting value 
of capital equipment during its working life. Strictly speaking it is not 
necessary to use this concept directly in assessing the costs of “non-use” 
scenarios but may be helpful when the residual value of capital is estimated. 


Direct costs The additional resources that a sector or economic interest has to employ  in 
complying with a policy. For example, the cost of fitting abatement 
equipment to reduce pollution, or the additional cost of protective equipment. 
See “Compliance cost”. 


Discounting A method used to convert future costs or benefits to present values using a 
discount rate. 


Discount rate Used to convert a future income (or expenditure) stream to its present value. 


It shows the annual percentage rate at which the present value of a future 
Euro, or other unit of account, is assumed to decrease over time. 


Distributional 
impacts 


These show how a proposal may affect different regions, workers, consumers, 
and industries along the supply chain.   


Downstream 
user 


Any natural or legal person established within the Community, other than the 
manufacturer or the importer, who uses a substance, either on its own or in a 
mixture, in the course of his industrial or professional activities. A distributor 
or a consumer is not a downstream user. A re-importer exempted pursuant to 
Article 2(7)(c) shall be regarded as a downstream user. 


Economic 
feasibility 


Analysis of the economic implications of the adoption of an alternative. 
Economic feasibility is normally defined as a situation where the economic 
benefits exceed the economic costs. For more details on how the concept is 
applied in authorisation applications; see Section 3.7 in the Guidance on the 
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preparation of an application for authorisation. 


Economic 
impacts 


Costs and benefits to manufacturers, importers, downstream users, 
distributors, consumers and society as a whole.  In principle, social and 
environmental impacts should be included in a truly economic analysis. In 
much literature, e.g. the EU guidelines for Impact Assessment (European 
Commission 2005a), a distinction between economic, social and 
environmental impacts is made – i.e. providing a more narrow interpretation 
of the term economic. In order to facilitate a comparison with EU literature, 
we employ this distinction between impact categories in this guidance. 


Economic 
lifetime 


The length of time that a piece of capital equipment will last, given a defined 
level of maintenance expenditure.  


Environmental 
impacts 


Impacts on all environmental compartments. Covers all use and non-use 
values of the affected environmental compartments. 


Existence value The economic value placed by people on the continued existence of an asset 
for the benefit of present or future generations. In the case of the latter it is 
sometimes referred to as bequest value. 


Expected value The weighted average of all possible values of a variable, where the weights 
are the probabilities (applies to all type of variables). 


Externalities The non-market impacts of an activity which is not borne by those who 
generate them. 


Financial impact Costs and benefits incurred by identified actors in relevant supply chains. 
Financial costs will generally include taxes, subsidies, depreciation, capital 
charges and other transfer payments. N.B. Specific terms are explained 
further in section 3.4 on economic impacts. 


Gross Domestic 
Product (GDP) 


A measure of the total output of an economy in a year. It equals the market 
value of the net output within the borders of a country. It is equal to total 
Gross Domestic Income. 


GDP deflator An index of the general price level in the economy as a whole, measured by 
the ratio of gross domestic product (GDP) in nominal (i.e. cash) terms to GDP 
at constant prices. 


Hazard 
assessment 


Hazard assessment consists in using the information about the intrinsic 
properties of the substance to make an assessment of hazard in the following 
areas: 
1) Human health hazard assessment 
2) Human health hazard assessment of physicochemical properties 
3) Environmental hazard assessment 
4) PBT and vPvB assessment 


Health impacts Impacts on human health including morbidity and mortality effects. Covers 
health related welfare effects, lost production due to workers' sickness and 
health care costs.   


Hedonic pricing Deriving values by decomposing market prices into their constituent 
characteristics. 
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Impacts All possible effects – positive or negative – including economic, human 
health, environmental, social and wider impacts on trade, competition and 
economic development. 


Impact period The period during which the impact is either triggered (called “Impact 
triggering period”) or realised (called “Impact realisation period”). Impact 
triggering period should be representative for the changes that will happen 
when the non-use scenario(s) are introduced. Impact realisation period relates 
to the time period over which these impacts will materialise. The difference 
between the two is caused by a lag when the impact is realised. 


Incremental 
costs 


The costs that can properly be attributed to a “non-use” scenario, taking into 
account of what would have happened in the absence of the “non-use” 
scenario  (i.e. the ”applied for use” scenario). 


Inflation A change in the overall level of prices in an economy. For example, suppose 
that the prices of all goods in an economy rise by 5% during the course of a 
year, but relative prices of different goods remain unchanged. The rate of 
inflation is then 5%. 


Internal costs Internal costs are the costs of a “non-use” scenario that are borne by the 
person performing the action in the “non-use” scenario. For example, the 
internal cost of driving a car is the time cost and the financial cost of doing so 
(see also “external costs”) 


Investment cost Capital or one-off cost that has a lifetime of several years. 


Latest 
application date 


Annex XIV (list of substances subject to Authorisation) will specify for each 
substance included in that Annex a date or dates, at least 18 months before the 
sunset date(s), by which applications for authorisation must be submitted if 
the applicant wishes to continue to use the substance or place it on the market 
for certain uses after the sunset date(s) until a decision on the application for 
authorisation is taken. 


Manufacturer / 
Importer (M/I) 


Any natural or legal person established within the Community who 
manufactures a substance within the Community (manufacturer) or who is 
responsible for import (importer) (Art 3(9) and (11)). Within this guidance the 
term is also used for suppliers of alternatives.         


Marginal costs The additional cost of making a small change in some variable. For example, 
the cost of making an additional unit reduction in emissions. 


Market value Market Value is the price at which an asset would trade in a competitive 
market. Market value is different from market price if the market is distorted 
/inefficient.  


Monte Carlo 
analysis 


A technique that allows assessment of the consequences of simultaneous 
uncertainty about key inputs, taking account of correlations between these 
inputs. 


Multi-criteria 
analysis (MCA) 


A technique that involves assigning weights to criteria, and then scoring 
options in terms of how well they perform against those weighted criteria. 
Weighted scores are then summed, and can then be used to rank options. 
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Net present 
value (NPV) 


Present value is the discounted value of a stream of future costs and/or 
benefits. Net Present Value (NPV) is the value today of a project, an 
investment or policy. It is calculated as the sum of discounted streams of costs 
and benefits related to the activity in question. 


Nominal price The market price of a good or service at a point in time is called the nominal 
price. By contrast, the “real” price is the price of the good after factoring out 
the effects of inflation (a rise in the general price level) over time. 


Non-threshold 
substance 


A substance for which it is not possible to determine a threshold for effects 
(DNEL or PNEC) in accordance with Annex I of the REACH Regulation 


Non-use 
scenario 


Term that describes the scenario in which an authorisation application for use 
of a substance is not granted. 


One-off cost Cost that has a lifetime of several years, e.g. investment or capital costs. Also 
called fixed cost (as opposed to variable or operating or recurrent costs) 


Operating cost Recurrent or variable cost that reappears every year and usually depends on 
how much a particular machine produces. Examples are raw material costs, 
labour costs, energy costs or maintenance costs. 


Operating 
income 


Difference between operating revenue (=sales) and operating expenses (=all 
production costs). Operating income is one of the accountancy terms that 
express the profit of a company.  


Opportunity cost The benefit that could have been derived from using a given amount of 
resources in alternative “non-use” scenario, that is the value of foregone net-
benefits created by the “next best” alternative. 


Persistent 
Bioaccumulative 
Toxic (PBT) 


The criteria for PBT substances are defined in Annex XIII of the REACH 
Regulation.   


Polluters pays 
principle 


The principle that the polluter ought to bear the cost of abating pollution 
and/or of compensating those affected by the pollution. 


Present Value The future value of an impact expressed in present terms by means of 
discounting. 


Price elasticity A measure of the responsiveness of demand to a change in price.  If demand 
changes proportionally more than the price has changed, the good is “price 
elastic”. An elasticity of 1 means that an 1% increase in price leads to a fall in 
demand of 1%. An elasticity of 0.5 means that a 1% change in the price leads 
to a fall in demand of 0.5%. If demand changes proportionally less than the 
price, it is “price inelastic”. 


Price index A measure of the amount by which prices change over time.  General price 
indexes cover a wide range of prices and include the GDP deflator and the 
Harmonised Index of Consumer Price (HICP). Special price indices apply to 
individual commodities or types of commodity. 


Private costs The costs to a group or sector of implementing a policy. To be distinguished 
from social costs. 
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Producers 
surplus 


Denotes the difference between the true cost to a producer of producing a 
good (or volume of goods) and the price at which they can sell the goods. 


Pure time 
preference 


Pure time preference is the preference for consumption now, rather than later. 


Real price The price of a good or service after inflation has been stripped out, i.e. the 
nominal (i.e. cash) price inflated or deflated by a general price index, e.g. RPI 
or GDP deflator, relative to a specified base year or base date. 


Real terms The value of expenditure at a specified general price level (i.e. a cash price or 
expenditure divided by a general price index). 


Recurrent cost See “operating cost” 


Regulatory 
procedure 


Procedure for the adoption of implementing legislation that involves a vote by 
a Committee composed of the representatives of the Member States.  The 
Council and the European Parliament have a role to play in accordance with 
Article 5 of Council Decision 1999/468/EC as amended by Council Decision 
2006/512/EC. Authorisation proposals under REACH will be adopted in 
accordance with this regulatory procedure. 


Relocation of 
production 


Relocation of production is used in a generic manner describing either a 
situation where a production unit closes down in the EU and a new unit is 
opened up outside the EU, or where a non-EU supplier increases its 
production to offset reduced/removed production in the EU.  


Residual value 
of capital 


Relates to investment costs (e.g. buildings or equipment) that a firm has had 
to make to produce a good or a service prior to the introduction of or 
knowledge of the “non-use” scenario whose the impact is being analysed. 


Response The behavioural response of actors and of the market in relevant supply 
chains to each RMO scenario. 


Revealed 
preference 


The inference of willingness to pay for something which is non-marketed by 
examining consumer behaviour in a similar or related market. 


Risk assessment A procedure for determining the risk that a substance poses to health and the 
environment 


Risk 
management 
measure (RMM) 
and Operational 
Conditions 
(OCs) 


These terms are used for concrete risk management measures and operational 
conditions taken by Industry to control the exposure to the substance of 
concern. RMMs include e.g. containment of process, local exhaust 
ventilation, gloves, waste water treatment, exhaust air filters. More generally 
risk management measures include any action, use of tool, change of 
parameter state that is introduced during manufacture or use of a substance 
(either in a pure state or in a mixture) in order to prevent, control, or reduce 
exposure of humans and/or the environment. OCs include e.g. physical 
appearance of a mixture, duration and frequency of use/exposure, amount of 
substance, room size and ventilation rate. More generally the operational 
conditions include any action, use of tool or parameter state that prevails 
during manufacture or use of a substance (either in a pure state or in a 
mixture) that as a side effect might have an impact on exposure of humans 
and/or the environment. Registrants document, where required, risk 
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management measures and operational conditions in an Exposure Scenario 
(ES) as a part of their Chemical Safety Report (CSR). 


Sensitivity 
analysis 


A “what-if” type of analysis to determine the sensitivity of the outcomes of an 
analysis to changes in parameters. If a small change in a parameter results in 
relatively large changes in the outcomes, the outcomes are said to be sensitive 
to that parameter. 


Social costs Denotes the opportunity cost to society and includes also external costs or 
externalities.   


Social impacts All relevant impacts which may affect workers, consumers and the general 
public and are not covered under health, environmental or economic impacts 
(e.g. employment, working conditions, job satisfaction, education of workers 
and social security).   


Socio-economic 
analysis (SEA) 


The socio-economic analysis (SEA) is a tool to evaluate what costs and 
benefits an action will create for society by comparing what will happen if 
this action is implemented as compared to the situation where the action is not 
implemented. Under the REACH authorisation procedure, an SEA is a 
compulsory part of an application for authorisation whenever the risks to 
human health or the environment from the use of an Annex XIV substance are 
not adequately controlled. Also when adequate control can be shown, an SEA 
may be produced by the applicant in support to his application. An SEA may 
also be produced by any third party in support to information on alternatives.  


http://echa.europa.eu/reach/sea_en.asp  


Socio-economic 
route 
(authorisation) 


An authorisation may be granted if it can be demonstrated that the risk to 
human health or the environment from the use of the Annex XIV substance is 
outweighed by the socio-economic benefits and if there are no suitable 
alternative substances or technologies {Art. 60(4)}. See also Guidance on the 
preparation of an application for authorisation. 


Stated 
preference 


Willingness to pay for something that is not marketed, as derived from 
people’s responses to questions about preferences for various combinations of 
situations and controlled discussion groups. (See Appendix C.2 for more 
information.) 


Substance 
function 


The function of the Annex XIV substance for the use/s being applied for is the 
task or job that the Annex XIV substance performs. 


Substances of 
very high 
concern (SVHC) 


1. CMRs category 1 or 2 
2. PBTs and vPvBs meeting the criteria of Annex XIII and 
3. substances – such as those having endocrine disrupting properties or those 
having persistent, bioaccumulative and toxic properties or very persistent and 
very bioaccumulative properties (but not fulfilling the criteria of Annex XIII), 
for which there is scientific evidence of probable serious effects to human 
health or the environment which give rise to an equivalent level of concern to 
those of other substances listed in points 1 and 2. Such ‘substances of 
equivalent concern’ will be identified on a case-by-case basis in accordance 
with the procedure set out in Article 59 of the REACH Regulation 
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Substitution 
plan 


A commitment to take the actions needed to substitute the Annex XIV 
substance with an alternative substance or technology within a specified 
timetable. Guidance on developing a substitution plan can be found in the 
Guidance on the preparation of an application for authorisation. 


Suitable 
alternative 


An alternative that is technically and economically feasible for replacement of 
the Annex XIV substance where transferral to the alternative results in reduced 
overall risks to human health and the environment (as compared to the Annex 
XIV substance) taking into account risk management measures and 
operational conditions. It must also be available (e.g. can be accessed in 
sufficient quantity and quality) for transferral. See also Guidance on the 
preparation of an application for authorisation. 


Sunset date Annex XIV (list of substances subject to Authorisation) will specify for each 
substance included in that Annex the date (called “the sunset date”) from 
which the placing on the market and the use of that substance shall be 
prohibited. That is unless an exemption applies or an authorisation is granted 
or an authorisation application has been submitted before the latest 
application date also specified in Annex XIV, but the Commission decision 
on the application for authorisation has not yet been taken. 


Supply chain In this guidance, the supply chain is the system of organisations, people, 
activities, information and resources involved in moving a substance from 
supplier to customer i.e. manufacture/importers (M/I) to downstream users 
and consumers, including use of articles containing the Annex XIV/ alternative 
substance. It also refers to supply chains for alternative techniques. See also 
Actors in the supply chain.  


Supply curve A curve relating the amount supplied of a product (per unit time) to the 
market price for the product. 


Switching point 
or switching 
value 


The value of an uncertain cost or benefit at which the best way to proceed 
would switch, for example from approving to not approving a project, or from 
including or excluding some extra expenditure to preserve some 
environmental benefit. 


Technical 
feasibility 


Relates to an alternative substance or technology which is capable of 
fulfilling or replacing the function of the Annex XIV substance, without 
compromising the functionality delivered by the substance and its use in the 
final product. See also Guidance on the preparation of an application for 
authorisation  


Third party or 
Interested Third 
Party 


Any organisation, individual, authority or company other than the applicant or 
the Agency/Commission with a potential interest in submitting information on 
alternatives or other information, e.g. on socio-economic benefits arising 
from use of the Annex XIV substance and socio-economic implications of a 
refusal to authorise. 


Transfer 
payment 


Transfer payments or ‘transfers’ refer to the transfer of value between sections 
of society. They do not represent an overall cost to society, simply a 
redistribution of value. Taxes and subsidies are examples of transfer 
payments.  
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Uncertainty This is a state characterising a situation where related parameters are not 
known or fixed or certain. It stems from a lack of information, scientific 
knowledge or ignorance and is a characteristic of all predictive assessments. 
Uncertainty can have a significant effect on the type and amount of evidence 
that must be collected in undertaking an SEA and taken into account in 
communicating the outcome.  


Unsuitable 
alternative 


A term used in this guidance for an alternative that has been analysed as part 
of the Analysis of Alternatives where it is demonstrated that the alternative is 
not technically or economically feasible, is not available for use or does not 
reduce risks. The term is in particular used in this guidance to describe 
situations where the likely response from the supply chain to a refused 
authorisation would be to use the alternative that is considered unsuitable by 
the applicant. N.B. This is further detailed in Section 2.3.2. 


Upstream 
supplier 


Suppliers of raw materials or intermediates required in order to manufacture a 
substance. 


Very Persistent 
and very 
Bioaccumulative  
(vPvB) 


The criteria for vPvB substances are defined in Annex XIII of the REACH 
Regulation.   


Wider economic 
impacts 


Impacts that have macro-economic implications. Such impacts may include 
trade, competition, economic growth, inflation, taxes and other macro-
economic effects.   
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ABBREVIATIONS 


AoA Analysis of Alternatives 


CBA Cost Benefit Analysis 


CEA Cost Effectiveness Analysis 


CMR Carcinogenic Mutagenic or toxic for Reproduction 


CPI Consumer Price Index 


CSA Chemical Safety Assessment 


CSR Chemical Safety Report 


DNEL Derived No-Effect Level 


DU Downstream User 


EC European Commission 


ECHA European Chemicals Agency 


EU European Union 


GDP Gross Domestic Product 


HICP Harmonised Index of Consumer Prices 


ILO International Labour Organization 


MCA Multi-Criteria Analysis 


M/I Manufacturer/Importer 


MS Member State 


PBT Persistent, Bio-accumulative and Toxic  


PEC Predicted Environmental Concentration 


PED Price Elasticity of Demand 


PNEC Predicted No-Effect Concentration 


R&D Research & Development 


RA Risk Assessment  


RCR Risk Characterisation Ratio 


REACH Registration, Evaluation, Authorisation and restriction of Chemicals 


RPI Retail Price Index 


SEA Socio Economic Analysis 
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SEAC Socio Economic Analysis Committee 


SME Small and Medium-sized Enterprises  


SVHC Substance of Very High Concern  


TGD Technical Guidance Document 


TtWA Travel to Work Area 


VOI Value of Information  


VSL Value of a Statistical Life 


vPvB  very Persistent very Bio-accumulative 


WTP Willingness to pay 
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1 INTRODUCTION TO THE GUIDANCE DOCUMENT 


This document provides technical guidance on how to undertake socio-economic analysis (hereafter 
called SEA) as part of an authorisation application.  The user of this guidance should be familiar 
with the authorisation process and also the guidance provided on how to prepare an authorisation 
application (see Guidance on the preparation of an application for authorisation). 


In the context of REACH, SEA is an approach used to describe and analyse all relevant impacts (i.e. 
both positive and negative effects) of granting an authorisation compared to refusing to grant the 
authorisation. In an SEA one needs to analyse and document whether the socio-economic 
benefits of continued use of the substance outweigh the risks of continued use for human 
health and the environment.  An SEA included in an authorisation application and contributions 
from third parties are used in the decision-making process (by the SEA Committee of the Agency 
and the European Commission) to assess the benefits and costs of granting / refusing the 
authorisation.   


Annex XVI of the REACH Regulation outlines the information that may be addressed by those 
conducting a socio-economic analysis (SEA) and submitting an SEA with an application for 
authorisation, as specified in Article 62(5)(a). Annex XVI sets out what an SEA as part of an 
application for authorisation may include:    
  


– Impact of a granted or refused authorisation on the applicant(s).  


– The impact on all other actors in the supply chain, downstream users and associated 
businesses in terms of commercial consequences such as impact on investment, research 
and development, innovation, one-off and operating costs (e.g. compliance, transitional 
arrangements, changes to existing processes, reporting and monitoring systems, installation 
of new technology, etc.) taking into account general trends in the market and technology. 


– Impacts of a granted or refused authorisation … on consumers.  For example, product 
prices, changes in composition or quality or performance of products, availability of 
products, consumer choice, as well as effects on human health and the environment to the 
extent that these affect consumers. 


– Social implications of a granted or refused authorisation.  For example job security and 
employment. 


– Availability, suitability and technical feasibility of alternative substances and/or 
technologies, and economic consequences thereof, and information on the rates of, and 
potential for, technological change in the sector(s) concerned.  In the case of an application 
for authorisation, the social and/or economic impacts of using any available alternatives. 


– Wider implications on trade, competition and economic development (in particular for 
SMEs and in relation to third countries) of a granted or refused authorisation.  This may 
include consideration of local, regional, national or international aspects. 


– In the case of a … refused authorisation the benefits for human health and the environment 
as well as the social and economic benefits.  For example, worker health, environmental 
performance and the distribution of these benefits, for example, geographically, population 
groups. 
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– An SEA may also address any other issue that is considered to be relevant by the 
applicant(s). 


Annex XVI also states that: 


“However, the level of detail and scope of the SEA, or contributions to them, shall be 
the responsibility of the applicant for authorisation, or, in the case of a proposed 
restriction, the interested party.  The information provided can address the socio-
economic impacts at any level.” 


The authorisation procedure applies to substances of very high concern {Article 55}.  The overall 
authorisation process involves several steps including:  


• identification of substances of very high concern;  


• listing them on a candidate list and prioritisation of substances for inclusion in Annex XIV;  


• the listing of these substances on Annex XIV (list of substances subject to authorisation);  


• applications for authorisation; 


• granting or refusing of authorisations; and  


• reviewing granted authorisations.   


A detailed description of the process up until a substance is included in Annex XIV is described in 
the Guidance on Annex XIV inclusion and the development of an application and review report is 
described in the Guidance on the preparation of an application for authorisation (Chapter 1). As 
already noted, the users of this SEA guidance are assumed to be familiar with the Guidance on the 
preparation of an application for authorisation, which it supplements. 


  


Timing for submission of information 


The timescale for the submission of information within the authorisation application process is set 
out in detail in the Guidance on the preparation of an application for authorisation (please refer to 
Section 1.5.3 and Figure 6 of that guidance).  
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There are two routes for an authorisation application; herein referred to as the ‘socio-economic 
route’ and the ‘adequate control route’ (see the Guidance on the preparation of an application for 
authorisation).  The subsequent sections describe these two routes and where an SEA might be 
required or used within each route. 


1.1.1 Socio-economic route         


If the applicant cannot demonstrate adequate control2 of risks arising from the use of the Annex 
XIV substance in his CSR, then he can only be granted an Authorisation if he demonstrates that: 


• There are no suitable alternatives to the Annex XIV substance; and 


• The socio-economic benefits of use of the Annex XIV substance (for the uses for which he 
has applied) outweigh the risks to the environment and human health. 


The “socio-economic route” to obtaining an authorisation will need an SEA to demonstrate that the 
benefits of continued use of the Annex XIV substance outweigh the risks (Articles 60(3) and 60(4) 
of the REACH Regulation).  In other words a key decision criterion in determining whether an 
authorisation to use an Annex XIV substance will be granted under the socio-economic route relates 
to whether the socio-economic benefits of using the substance outweigh the risks to human health 
and the environment.  The SEA is a process that the applicant or third party follows to assess 
whether this is the case and thereby to put forward their case that the authorisation should or should 
not be granted.  


The socio-economic route will always apply to applications for authorisations for Annex XIV 
substances that are PBT, vPvB, non-threshold CMRs and non-threshold substances of equivalent 
concern.  This is because REACH defines that such substances cannot be ‘adequately controlled’ in 
accordance with section 6.4 of Annex I to the REACH Regulation. In addition, it also applies to 
CMRs and substances of equivalent concern that do have an effects threshold, but where it is not 
possible to reduce exposure below these threshold levels. 


Under the socio-economic route, applicants should explain as part of the analysis of alternatives the 
actions that would be required, as well as the time-lines, to switch to an alternative 
substance/technique. This should apply in particular in cases where there is an alternative available 
on the market but not yet ready for an immediate substitution (i.e. within the "sunset date") by the 
applicant, or another operator in the same market has already switched or will switch in the near 
future to alternatives. Having a robust analysis of the alternatives is critical for the application under 
the socio-economic route to be considered favourably and the absence of a justification as to the 
existence and suitability of alternatives may lead to a negative decision, particularly if third parties 
(who may provide information under Art. 64(2) or other applicants have already switched. Absence 
of research and development activities should lead to fixing shorter review periods. 


                                                 


2 In accordance with section 6.4 of Annex I to REACH. It is set out in {Article 60(2)} of REACH. 
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1.1.2 Adequate control route 


If the applicant can demonstrate adequate control2 of risks arising from the use of the Annex XIV 
substance in his CSR (for the uses for which he has applied), then he can be granted an 
authorisation if: 


• There are no alternatives to the Annex XIV substance; or 


• There are suitable alternatives to the Annex XIV substance, for which he is providing a 
substitution plan.  


This is called the “adequate control route” to authorisation. 


To be granted an authorisation, the applicant must have demonstrated in the CSR which forms part 
of the application that the Annex XIV substance can be adequately controlled2 (see Chapter 2 of the 
Guidance on the preparation of an application for authorisation).  


The adequate control route will apply to applications for authorisations for Annex XIV substances 
that are CMRs for which a threshold can be established (i.e. a DNEL) and substances of equivalent 
level of concern for which a threshold can be established (i.e. DNEL or PNEC) and where the 
implemented and recommended Exposure Scenarios can be demonstrated to control risks below 
these levels. If the analysis shows that there are suitable alternatives available, then the applicant 
must prepare and submit a substitution plan. The substitution plan details how and in what timetable 
the applicant will conduct the transferral to the substitute. (See also Guidance on the preparation of 
an application for authorisation).  


An SEA is not mandatory for applications that follow the adequate control route. However, 
the applicant is strongly advised to submit an SEA to support his application where he believes that 
socio-economic information is relevant; for instance in setting the time-limited review period or for 
defining any conditions in the authorisation decision.   


1.2 Who is the guidance for? 


This guidance is aimed at anyone who is intending to undertake a socio-economic analysis to 
develop information in support of an authorisation application or provide input on the socio-
economic consequences of granting or refusing an authorisation. Within the authorisation process 
there are two types of actors who may conduct an SEA and submit the output of SEA to the 
Agency, and these are: 


• the applicant i.e. the manufacturer/importer (M/I) or downstream user (DU), individually or 
jointly submitting an application for authorisation of use(s) of an Annex XIV substance; and  


• third parties (an actor that is not the applicant and not the Agency) who have an 
opportunity to submit information on alternatives, as well as an opportunity to describe 
socio-economic benefits and costs arising from continued use or a refusal to authorise an 
Annex XIV substance. This is done in response to the publication on the Agency’s website 
of broad information on uses for which applications have been submitted. 


The guidance aims to describe good practice and is therefore also expected to be a useful reference 
document for the Agency’s SEA Committee which is responsible for the review and drafting of 
opinions on (among other things) the socio-economic factors, as well as availability and suitability 
of alternatives, within an authorisation application and any third party contributions. The guidance 
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may also assist the Commission who will make the final decision on authorisation of the use of an 
Annex XIV substance via the Comitology procedure (see glossary).  


Most of the guidance describes what needs to be done from an applicant’s perspective. If a third 
party wants to submit a full SEA, they should follow more or less the same steps as an applicant, 
although they may have access to different types and levels of information which they may want to 
submit. If a third party only wants to submit input on certain aspects of an SEA, they should follow 
the guidance relevant to those aspects. 


1.3 The aims of socio-economic analysis (SEA) 


1.3.1 Why is an SEA important? 


REACH Title VII sets out the process of how an authorisation is granted. The applicant will want to 
make sure that the Agency Committees for Risk Assessment and for Socio-Economic Analysis as 
well as the Commission can act swiftly following their application. This can best be done where a 
good quality application is produced, which includes the justification for granting an authorisation 
and provides a clear view of the costs and benefits of a granted authorisation.   


The SEA facilitates a systematic and comprehensive comparison of the relevant costs/benefits of 
continuing to use an Annex XIV substance with the costs/benefits of no longer being able to use the 
substance. It can be used by the applicant or third party to provide information on whether the 
authorisation should or should not be granted on the basis of socio-economic arguments (as well as 
the other aspects included within the application or other submission). (See also Guidance on the 
preparation of an application for authorisation.) 


The situations in which the applicant (i.e. Manufacturer/Importer (M/I) and/or Downstream User 
(DU)) may need or may wish to submit an SEA as part of their application are addressed below: 


Socio-economic route 


• Purpose 1:  Where adequate control of risks arising from the use of the Annex XIV substance 
cannot be demonstrated in accordance with Annex I, section 6.43 for a particular use(s) of the 
Annex XIV substance and there are no suitable alternative substances or technologies. 


In this situation an authorisation can only be granted if it is shown that that the socio-economic 
benefits outweigh the risks to human health and the environment arising from the use of the 
substance {Article 60(4)}. In these cases, submission of an SEA is, in practice, a compulsory 
part of an authorisation application. This is because presenting an SEA with the application is 
the only way for the applicant to demonstrate that socio-economic benefits outweigh the risks.  


This purpose will be the main focus of the guidance. However, the guidance and its 
methodologies can also be used for other types of Authorisations as outlined below.  


Adequate-control route 


• Purpose 2:  Applicants can, if they wish, support their application with an SEA under the 
adequate control route for authorisation, where their analysis of alternatives shows that there are 


                                                 


3  This may be either because adequate control is not demonstrated for threshold CMRs or other threshold substances, 
or cannot be demonstrated for non-threshold CMRs, other non-threshold substances and PBT/vPvBs.  
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no suitable alternatives. The SEA may provide additional socio-economic information, which 
can be used by the Agency Committees and the Commission in setting conditions for the 
authorisation or defining the review period. 


• Purpose 3:  Applicants can, if they wish, submit documentation of an SEA in support of a 
substitution plan.  


Previously-granted application 


• Purpose 4:  An applicant for an authorisation may use or refer to the output of an SEA (and/or 
other parts of the application) of a previously granted application (with the previous applicant's 
permission) and update this as necessary {Article 63(2)}. 


This purpose is not explained further in this guidance, as it should be obvious to the applicant 
what parts of the previously-granted application should remain, be updated or taken further.  


The Commission can also use the SEA parts of the authorisation application when deciding on the 
timing of the review, on any conditions under which the authorisation is granted and on any 
monitoring arrangements. 


Figure 1 summarises these circumstances in a flow diagram.  
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Figure 1     Flow diagram for Authorisation 
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1.3.2  Purpose 1: SEA supporting an application under the socio-economic route  


The documented output of the SEA is an essential part of the application in order for the applicant 
to put forward their case that the socio-economic benefits outweigh the risks to human health and 
the environment. The analysis of alternatives (Chapter 3 in Guidance on the preparation of an 
application for authorisation) will have demonstrated that the applicant considers there to be no 
suitable alternatives available to him and therefore the documentation of the SEA is used by the 
applicant to set out the socio-economic arguments in order to justify continued use of the substance.  


For non-threshold substances4  there is no theoretically safe exposure level (i.e. adequate control 
of risks arising from the use of the Annex XIV substance can not be demonstrated according to 
REACH Annex I, section 6.4). Therefore, the demonstration of the level of control (Risk 
Management Measures and Operational Conditions) and resulting residual risk as set out in the 
chemical safety report (CSR) needs to be balanced against the socio-economic benefit of continued 
use.   


For threshold substances (e.g. CMRs for which a threshold can be determined) for which adequate 
control of risks arising from the use of the Annex XIV substance {Annex I (6.4)} can not be 
demonstrated; the arguments and analysis may additionally include the socio-economic implications 
of actions required to adequately control the risks (comparing with control measures set out in the 
CSR).  In these cases, the SEA should also demonstrate that the residual risk from the continued use 
(when not adequately controlled) is outweighed by the benefits of continued use. 


Robust arguments will need to be presented in the documentation of the SEA that compare the risks 
with the benefits and show how the continued use of the substance will continue to benefit society. 
Consideration will also need to be given to how this may change over time.   


The Commission, based on the opinion of the regulatory committee5  will make the final decision 
on whether to grant or refuse an authorisation (taking into account the opinions of the Agency 
Committees).  It is therefore of utmost importance that the applicant transparently documents not 
only his own conclusions, but also how he came to those conclusions, including for example 
assumptions, data collected, assessment and methods applied.   


The authorisation may be reviewed at any time on the basis of changed circumstances or new 
information on substitutes {Article 61(2)} including the socio-economic impacts. 


Where the SEA is required for an authorisation by the socio-economic route, the aim is clear: 


To assess whether the socio-economic benefits of continued use6 of the Annex XIV 
substance outweigh the risks to human health and the environment.   


 


                                                 


4  Non-threshold CMR, other non-threshold substances, PBT or vPvB and substances identified as a SVHC on the basis 
of PBT / vPvB properties. 


5 See also glossary: comitology procedure and regulatory procedure. 


6 A use is defined as the use under the conditions set out in the Exposure Scenarios in the applicant’s CSR. The SEA 
will cover the specific uses that are included in the authorisation application (see Guidance on the preparation of an 
application for authorisation). 
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The documentation of the SEA should present the socio-economic benefits arising from continued 
use (for the uses for which the applicant has applied) and socio-economic implications of a refusal 
to grant the authorisation.   


If the SEA does not demonstrate that the socio-economic benefits outweigh the risks, then the 
application process should be terminated. Therefore, work on the SEA should preferably be 
undertaken at an early stage, typically concurrently with the analysis of alternatives.  


If the analysis of alternatives uses arguments of economic infeasibility (to demonstrate that a 
potential alternative is not suitable), an applicant might want to further develop this reasoning in the 
SEA.   


1.3.3 Purposes 2-3: SEA supporting an application under the adequate control route 


This is the situation in which adequate control of risks arising from the use of the Annex XIV 
substance can be demonstrated {Article 60(2)}. The documentation of an SEA may be used in 
support of the application.  SEA could account for the commitments laid out in the substitution plan 
and include analysis and evaluation of the socio-economic implications of the transfer from the 
Annex XIV substance to the alternative.   


Purpose 2 


Under the adequate control route, where the applicant finds from his analysis of alternatives that 
there are no alternatives, the applicant may still wish to support his application with an SEA 
providing additional socio-economic information, which can be used by the Agency Committees 
and the Commission in setting conditions for the authorisation or defining the review period7.  


 


The aim for an SEA supporting an application by the adequate control route (where 
there is/are no alternative/s) is to provide additional socio-economic information, 
which can be used by the Agency Committees and the Commission in settings 
conditions for the authorisation or defining the review period.   


 


Purpose 3 


The substitution plan is a commitment to take actions needed to substitute the Annex XIV 
substance within a given timetable. It has to indicate the steps that will be taken to substitute the 
Annex XIV substance as well as the specific deadlines for such actions.  SEA may, in this case, 
play an important role in determining the justifications for the steps and in particular the timing 
presented in the plan. The Commission will take into account information in the substitution plan 
when deciding on the duration of the time-limited review period. Details of how to produce a 
substitution plan are set out in Guidance on the preparation of an application for authorisation 
(Chapter 4).  


                                                 


7In this case the granting of an authorisation is not dependent on the applicant showing that the socio-economic benefits 
of continued use outweigh the risks.  However, he may wish to support the argument by demonstrating that the use of 
possible alternatives will lead to unacceptable socio-economic impacts. Therefore, the analysis will be similar to that 
presented under the socio-economic route.  In addition, the arguments set out in the SEA report can be used to give the 
Agency and Commission information and context to assist in setting the review period and/or any conditions. 
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The aim for an SEA supporting an application by the adequate control route where 
there is/are alternative/s is to assess the socio-economic benefits of a phased transition 
to the alternative/s.   


 


The applicant will need to show in their substitution plan a commitment to transferral to the 
alternative(s). Therefore the timing of the transferral is critical. The function of the documentation 
of the SEA in this case is to set out clear socio-economic arguments that support a proposed 
timescale. These analyses may, for example, be based on the development of the market for the 
alternative(s) and accounting for the barriers to (such as costs of) transferral.   


1.4 “Quick Guide” - How should the Socio-economic Analysis (SEA) be undertaken? 


This section provides a brief overview of the aim of and process for developing and documenting an 
SEA. Whilst this document is intended to provide guidance (and not a prescribed approach), it is 
strongly recommended that the user should familiarise themselves with the whole document 
prior to developing their SEA. 


1.4.1 The overall SEA process 


The main purpose of the SEA report is to support the basis for decision making on an authorisation 
application under REACH. The key challenge when developing an SEA is being able to use the 
information available to identify (and where possible quantify) the impacts that could occur under a 
refused authorisation in a proportionate and robust way. 


One of the main challenges encountered when undertaking an SEA is the definition of the “non-
use” scenario(s) (i.e. "what happens" if an authorisation is refused), particularly in relation to what 
the likely response of relevant actors (manufacturers, downstream users, consumers, suppliers of 
alternatives, etc.) would be if the substance is no longer available for a given use. A scenario is 
made up of the likely response for each actor in relevant supply chains. Because there can be 
multiple responses to a refused authorisation by any actor, it may be necessary to have more than 
one possible response scenario to a refused authorisation. There is then a further challenge in being 
able to find and use the right data to estimate the impacts under each of these foreseen responses.  


 


What makes a ‘good’ SEA? - Key features of undertaking an SEA 


The following are key features of the SEA approach described in this guidance. The guidance 
sets out a systematic approach, helping the user to produce a proportionate and unbiased 
SEA. The applicant or a third party can choose to follow a different approach if they wish. 


• Undertake the SEA as an iterative process. Start with a qualitative assessment based on 
readily available data and then in additional iterations (if these are considered to be required) 
aim to provide more detail and a more quantitative assessment until all key impacts are 
covered in a sufficiently robust way to draw a conclusion.   


• Identify the “non-use” scenario (or scenarios) early in the process. It is important to consider 
all possible types of responses to non-availability of the substance (though those most likely 
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to occur will obviously need most detailed assessment) and this is likely to be best done in 
consultation with the relevant parts of the supply chain and possibly also 
consumers/customers using the articles produced by using the substance. The scenarios that 
are considered relevant determine the scope of the SEA regarding the types of impacts to be 
included and factors such as time period and geographical coverage. 


• Undertake the SEA in five stages: 


• Stage 1:  Set the aims of the SEA (why is the SEA being developed?) 


• Stage 2:  Set the scope of the SEA (what are the “applied for use” and the “non-use” 
scenarios and what are the supply chains involved) 


• Stage 3:  Identify and assess the impacts (what are the expected impacts of being 
granted the authorisation compared a refusal to grant it – i.e. what are the differences 
between the “applied for use” scenario and the “non-use” scenario) 


• Stage 4:  Interpretation and drawing conclusions (bring the human health, 
environmental, economic, social and other impacts together to assess the net benefits 
and net costs of granting/refusing the authorisation)  


• Stage 5:  Present the results (prepare a report that transparently documents the results 
and assumptions used in the analysis) 


• Remember to consider uncertainties that may arise during the SEA process: 


• Consider uncertainties throughout the SEA process (not just at the end of the analysis) 


• Minimise uncertainties where possible 


• Assess the importance of the uncertainties to the outcome of the SEA. This may be 
used to decide what further collection of information can best reduce the uncertainties 
and therefore lead to a robust outcome of the SEA  


• Keep track of/document all uncertainties   


• Transparently present and document the main decisions/assumptions made during the 
development of SEA, including ‘negative’ decisions on, e.g. why the scope was restricted to a 
certain geographical area or to a certain part of the supply chain and why certain impacts have 
not been considered. 


• There is no golden rule as to how long the SEA report should be, but a summary of the SEA 
should be provided and this should in general be restricted to no more than 10 pages. 


 


An illustration of the iterative nature of undertaking an SEA is shown in Figure 2.  
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Figure 2     Simple flow chart of the process of developing an SEA 


 


 


 


Figure 2 shows the five proposed stages and the suggested iterative approach whereby an SEA is 
first undertaken based on available data from the development of the other parts of the authorisation 
application and – where considered necessary and proportionate – further qualitative, quantitative 
and/or monetised assessments are produced. During Stage 4, the evidence is evaluated allowing the 
applicant to consider whether a robust conclusion can be drawn. The applicant might decide: 


• To collect more data and undertake more analysis in order to draw a conclusion (go to step 2 or 
3); 


• That the socio-economic benefits do not outweigh the risks to human health and the 
environment and that the application is not likely to be successful.  The applicant would then be 
expected to terminate the application process; 


• That the socio-economic benefits do outweigh the risks to human health and the environment.  
The applicant then continues to Stage 5 to report the findings of the SEA and include it as part 
of the authorisation application.  


The next sections describe each of the five stages in brief (detailed guidance is provided in Chapters 
2 to 5). Throughout the guidance a simple illustration of the five stages is used to indicate where 
each chapter fits in. This is shown in Figure 3 listing also the chapter number where the detailed 
guidance on each stage is presented. 
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Figure 3     SEA process simplified with reference to guidance chapters 


 


 


1.4.2 Stage 1: Setting the aims of the SEA 


Figure 4     SEA process - Stage 1 


 


 


 


What is Stage 1:  Setting the aims of the SEA? 


The purpose of Stage 1 -”Setting the aims of the SEA” - is to provide the entry point to the SEA. It 
is where the user answers the question:  Why is the SEA or input to one being developed?  In most 
cases, it will be clear to the applicant why the SEA is needed or useful but specifically defining the 
aims early in the application process will help to focus the SEA.   


Input from a third party could address any or all aspects. A third party therefore needs to define 
specifically what it wants to achieve by providing input.   


How is Stage 1 undertaken? 


The reasons for conducting an SEA were explained in section 1.3, while the main objectives for the 
applicant and a third party are set out below.  
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  The Applicant 


Socio economic route (where the SEA is the only means of providing the necessary evidence that 
the socio-economic benefits of the continued use outweigh the risks): 


• The aim for an SEA supporting an application by the socio-economic route is to assess whether 
the socio-economic benefits of continued use of the substance outweigh the risks to human 
health and the environment.   


Adequate control route (where the SEA can be submitted to support the application): 


• The aim for an SEA supporting an application by the adequate control route where there is/are 
no available alternative/s can be to provide additional socio-economic information, which can 
be used by the Agency Committees and the Commission in setting conditions for the 
authorisation or defining the review period (Purpose 2).  


• The aim for an SEA where there is/are available alternative/s can be to support the proposed 
substitution plan by setting out the socio-economic benefits of a proposed phased transition to 
the alternative/s (Purpose 3). 


As the SEA is not required for applications following the adequate control route, the applicant 
should consider specifically what aspects of the application the SEA should support.  


 


Third party   


Third parties may submit an SEA or input to one regarding any aspects of the application. It is 
therefore important that they clearly define the aim of their submission. They might, for example, 
focus the SEA on: 


• Providing information on an Annex XIV substance and the socio-economic implications of 
its use or of a withdrawal of such a use if it would no longer be possible.  


• Providing information on a potential alternative and the socio-economic implications of 
using the alternative.  


Furthermore, a downstream user may wish to support an authorisation for his own use of an Annex 
XIV substance but not want to share information with the applicant. Therefore they can submit a 
separate SEA. In this case, the aims for the downstream user will be the same as for the applicant. 


Further details related to third party submissions 


Interested third parties are invited to submit information on alternatives on the basis of broad 
information on uses applied for published by the Agency on its web site {Article 64(2)}8.  The 
timing of the submission of comments to the Agency is set out in Section 1.5.3 and Figure 6 of 
the Guidance on the preparation of an application for authorisation. 


                                                 


8 Recital 81 of the REACH Regulation also refers to SEAs submitted by third parties that should be taken into account 
by the Agency in its opinions. 
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The comments and information submitted by a third party could include an SEA or information that 
may contribute to one demonstrating socio-economic benefits and costs arising from a use or a 
refusal to authorise use of an Annex XIV substance9. 


Interested third parties can be any organisation or individual and a third party may submit 
information in response to information published by the Agency {Article 64(2)} regarding the uses 
of the Annex XIV substance that have been applied for. A third party may also provide information 
on alternatives, which might affect the conditions of the authorisation through consideration of the 
information by the Agency committees. The importance of socio-economic information from third 
parties in the context of an authorisation is that the Agency Committee for SEA takes the 
information into consideration in determining its opinion on the authorisation {Article 60(4)(b) and 
Article 64(3)}.    


However, a key consideration for third parties is that, in general, they will have less information on 
which to base their analysis than the applicant. In particular they will normally have less precise 
information on the uses applied for and related conditions (indeed they will only be able to view 
broad information on the uses applied for on the Agency’s web site).   


The third party will therefore have to consider the purpose of submitting an SEA or contribution to 
one, and the type and robustness of the data that they should submit to support this. The setting of 
the boundary for the analysis will be a key aspect, as this will determine the focus of and extent of 
the analysis. Therefore, analysis of uncertainties and deficiencies in data may be particularly 
important.   


A key aspect for third parties is the need to make the best use of the information and to make their 
case as robust as possible (see also the Guidance on the preparation of an application for 
authorisation Chapter 5 for guidance for third parties in relation to information on alternatives). 
Thereby, the SEA Committee can clearly see how the information contributes to the opinion 
development and how the information supports or refutes the arguments being put forward by the 
applicant. 


Third parties' submissions may include an analysis related to feasibility or non-feasibility of 
transferring to alternatives based on information available to them. 


The third party may be providing information to supplement an application on the basis that there 
are no suitable alternatives to the Annex XIV substance and continued use is of particular 
importance to the economy or the society as whole. Thus the SEA or information supporting one 
may focus on the wider impacts of the substance not being granted an authorisation.   


                                                 


9 Although Article 64(2) refers only to 'information on alternative substances or technologies' it is assumed that this 
information could include an SEA (or a contribution to one). Further to this, Article 64(3) states that: "The Committee 
for Socio-economic Analysis may, if it deems necessary, require the applicant or request third parties to submit, within 
a specified time period, additional information on possible alternative substances or technologies" and "Each committee 
shall also take into account any information submitted by third parties". Again it is assumed that this additional 
information could include an analysis of the socio-economic advantages and drawbacks of the use of substance and/or 
the alternative substance or technology. Furthermore, Article 60(4)(b) mentions information on socio-economic benefits 
from the use of an Annex XIV substance and socio-economic implications of a refusal to authorise such a use, as 
demonstrated by "other interested parties", that should be considered by the Commission when deciding whether or not 
to grant an authorisation.  This guidance focuses on information related to socio-economic aspects.  Guidance for third 
parties in relation to submitting information on other aspects is in Guidance on the preparation of an application for 
authorisation. 
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For applications using the adequate control route, third parties may wish to provide 
information on alternatives and the socio-economic implications of their use.   


Furthermore, a downstream user may wish to provide information in relation to an authorisation for 
his use of a substance on the basis of lack of alternatives and the socio-economic benefits of using 
the substance in cases where he is uncertain whether adequate control of risks arising from the use 
of the Annex XIV substance can be demonstrated (i.e. through the socio-economic route). 


1.4.3 Stage 2: Scoping phase 


Figure 5     SEA process – Stage 2 


 


 


 


What is Stage 2:  Scoping phase 


Setting the scope of the SEA (the “scoping phase”) is where it is defined what will happen if 
the authorisation is refused. The analysis of alternatives must have shown that there are no 
suitable and available alternatives for the applicant10. It is therefore important to predict how the 
supply chain will react if the authorisation is refused and what further impacts this will have in 
other supply chains and for society as a whole. The scoping stage thus involves identification of 
possible responses to the non-availability of the substance. Following on from the identification of 
the possible responses, it should be possible to define some of the boundaries of the SEA in terms 
of the time period covered, the geographical areas and the types of impacts to be assessed.  


The scoping stage involves identifying the likely response(s)11 and first considerations of the related 
impacts if the authorisation is refused. Initial feedback from consultation with the supply chains will 
be vital to understanding how relevant supply chains will react to a refused authorisation. When 


                                                 


10 In the case of an SEA following the adequate control route and where the SEA supports a substitution plan, the 
applicant considers that an alternative exists. 


11 Responses here mean the behavioural responses of actors in the supply chain and of the markets associated with the 
supply chain.  
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relevant impacts are analysed in more detail (in the next stage) further iterations of the SEA process 
may be required to adjust the boundaries of the SEA. 


If there is more than one possible response and if there are a range of possible impacts (these are 
both very likely), the applicant should consider the likelihood of the different responses and the 
importance of the impacts of those responses in setting a defined scope of the SEA. It is important 
to make sure that all relevant impacts are considered systematically and not omitted without any 
consideration. Undertaking an SEA has the potential to be much more time and resource intensive 
(and could include unnecessary data collection and analysis) in cases where the scope is not clearly 
outlined. 


How is Stage 2 undertaken? 


There are four proposed steps in the scoping phase: 


• Step 2.1:  Organising the work.  When preparing to carry out an SEA it may not initially be 
clear how much work will be involved (this will vary on a case-by-case basis). It is advisable to 
have an initial kick off meeting or ‘brainstorming’ session with a multidisciplinary team to help 
decide what is required in order to develop the SEA, how this can be achieved with the 
resources available. The brainstorming session can also consider what type of consultation 
would be useful for the development of the SEA. In general, such consultation should take place 
as early as possible. Appendix A provides guidance on how to develop a consultation plan.  


• Step 2.2:  Define the “applied for use” scenario. This scenario is typically the continued use of 
the Annex XIV substance for those uses that are being applied for under conditions described in 
the applicant’s Chemical Safety Report (CSR) – in particular in the Exposure Scenario(s)(ES). 


• Step 2.3:  Define the “non-use” scenario. This is a key element of the SEA. In the event that the 
authorisation application is refused, how will the supply chain react? In determining the answer 
to this question, consultation with the supply chain will generally be very important. There may 
be more than one possible “non-use” scenario and, in such cases, they may all be taken forward 
to the next stage involving assessing the impacts. Alternatively, the user may decide not to 
consider some scenarios further because they are considered too improbable; similarly those 
scenarios considered to be most likely may be analysed in more detail than those that are less 
likely. However, it is advisable to document them all, including reasoning for not considering 
certain scenarios further.  


• Step 2.4: Set the scope of the SEA by defining time periods and geographical boundaries and 
the types of impacts to be covered in the SEA. Having defined the “applied for use” and the 
“non-use” scenarios, it may be possible to determine these factors (e.g. competitiveness and 
trade impacts might be relevant / not relevant depending on what type of behavioural responses 
are considered most likely). When relevant impacts are analysed in more detail (in the next 
stage) further iterations of the SEA process may be required to adjust the boundaries of the 
SEA.  


“Applied for use” and “non use” scenarios 


The two situations are as follows:  i) the authorisation is granted and the applicant/his DUs can 
continue using the substance for the specific uses covered by the authorisation; and ii) the 
authorisation is refused and the substance can not be used.  In this guidance these two situations 
are called the “applied for use”  and “non-use” scenarios.     


The “applied for use” scenario could in most cases also be called the baseline scenario while the 
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“non-use” scenario is the response scenario.  There are two exceptions:  The application could be 
for a new use or for reintroducing a use that is not currently taking place. Such situations would 
occur if an applicant identifies a need for a (new) use of the substance after the Application dead-
line for that substance has expired. 


The situation where the application is for an existing use is expected to be the most common 
situation.  Hereafter in this guidance, this is generally assumed to be the “applied for use” 
(baseline) scenario. Specific reference to the two other situations is only made where this 
distinction is important; for example in defining the baseline in the scoping phase.   


 


What is the “non use” scenario(s) 


Characterising the response to a refused authorisation application is a key element in the 
SEA. The following types of responses should typically be considered, in close consultation with 
the supply chain: 


Use of an unsuitable alternative (see section 2.3.2 for details); 


Changed quality of the goods that the substance is used for or quality of processes the substance 
is used in;  


Certain goods or services no longer being provided by the applicant (or his customers); 


Relocation of certain production activities outside of the EU; or  


Any other relevant “non-use” scenarios. 


It might not be clear from the consultation and from available information which scenario is the 
more likely. In such cases, all relevant scenarios should be taken forward. In the next stage – 
Assessing impacts – collection of more information may allow for the SEA to be focused upon 
the most likely “non-use” scenario(s).  


In identifying the possible “non-use” scenarios, it might be useful to conduct a “brainstorming” 
type of meeting/workshop/conference call involving key experts from the relevant stakeholders. 
Such an event could focus on firstly determining the possible “non-use” scenarios and secondly, 
help identifying the likely impacts of the scenarios (identifying impacts are described in the next 
stage). The relevant stakeholders could be representatives from the supply chain for the Annex 
XIV substance but also those from other supply chains if the “non-use” scenario potentially 
involves other substances or technologies. 


What are the SEA boundaries? 


The scoping of what needs to be covered in terms of supply chains, time period, geographical 
area and types of impacts is highly dependent upon what has been identified as the likely 
response(s) under the “non-use” scenario.  


Some indications of the considerations to be taken into account are provided below:  


Relevant supply chains: 


Effects can appear both upstream (suppliers) or downstream from the uses included in the 
authorisation application. The industries directly affected by a refused authorisation will have to 
use other substances, technologies or products or modify the characteristics of the product, all of 
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which have effects on different supply chains. Also other connected supply chains may be 
affected by the refused authorisation. An important element of setting the boundaries is to 
identify which supply chains would be affected.  


The identification of relevant supply chains can be supported by drawing a process tree of each 
scenario. The process tree should include all relevant processes related to material and energy 
flows going into and out of the process(es) in which the substance (or alternative) is used, 
including related up- and downstream processes and material flows.  


Time boundaries of the SEA: 


Several considerations should be given to the time boundaries of the SEA, including: 


- The time period considered that triggers the impacts (impact triggering period). This should be 
representative for the changes that will happen when the non-use scenario(s) are introduced – as 
compared to the applied for use scenario. 


- The time period over which these impacts will materialise (impact realisation period). 


- The issue of how impacts are compared over time. 


 See Section 2.4.2 and 3.7 for further explanation and details. 


Geographical boundaries:  


All significant impacts should be included independently of where they occur. It should be 
clearly stated whether impacts occur inside or outside the EU.  


General considerations: 


It should be noted that there are no prescribed boundaries on the types of impacts to be 
considered. All types of impacts (human health, environmental, economic and social) should be 
considered. Stage 3 includes the guidance on how to identify potential impacts within each type 
and how to assess their importance.  


Setting the boundaries will involve giving some – at least qualitative - consideration to the 
impacts foreseen as this will implicitly steer what is considered important to include and what 
need not be included.  Likewise, the further identification and assessment of impacts in Stage 3 
may trigger the need to revisit the boundaries of the analysis as certain issues may turn out to be 
more significant than originally envisaged. 


 


The outputs from Stage 2 include firstly an identification and description of the “applied for use” 
and the “non-use” scenarios.  Secondly, they define the scope of the SEA in terms of relevant 
supply chains, types of impacts, time period and geographical boundaries. 
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1.4.4 Stage 3: Identifying and Assessing Impacts 


Figure 6     SEA process – Stage 3 


 


 


What is Stage 3: Identifying and Assessing Impacts? 


This stage involves the identification and assessment of impacts.  The aim is to answer the question:  
What are the impacts of the “non use” compared to the “applied for use” scenario?  The human 
health, environmental, economic, social and other impacts are determined as the differences 
between these two scenarios.  If there is more than one likely response under the “non use” 
scenario, the differences in the impacts between each response and the “applied for use” scenario 
should be identified and analysed.  


How is Stage 3 undertaken? 


Stage 3 includes four generic steps: 


• Step 3.1:  Identification of impacts. The potential impacts of a granted or refused authorisation 
are identified through data already collected as part of the authorisation application and through 
further data collected based on the baseline and non-use scenarios defined in Stage 2. This 
involves, where needed, consultation with relevant supply chains and with other relevant 
stakeholders.  


• Step 3.2:  Collection of data. Having identified the most relevant impacts, the data necessary for 
undertaking the assessment needs to be collected. Most data on the human health and 
environmental risks of the Annex XIV substance will already be available as part of the 
authorisation application. In situations where the likely response from the supply chain to the 
refused authorisation would be to use an alternative that is considered unsuitable by the 
applicant in the analysis of alternatives, some data on the alternative will also have been 
collected and analysed as part of the analysis of alternatives. Responses involving use of 
alternative substances or techniques that in the Analysis of Alternatives were quickly identified 
to be unsuitable (i.e. technically and/or economically unsuitable and/or not reducing health and 
environmental risks) for the applicant will often require additional data on health and the 
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environment12. There can also be cases where there are no alternatives (not even unsuitable 
ones).  In such cases the likely response may be that the service/function the substance provides 
would no longer be available for society. Additional data on health and the environment would 
need to be collected for that situation as well. Similarly, data will need to be collected in order 
to understand and analyse the economic and social aspects.  Key sources of economic and social 
data will include (but are not limited to) statistical and market reviews, the supply chain and 
trade associations. 


• Step 3.3:  Assessment of impacts. The assessment of impacts can be done at different levels of 
quantification or may only be done qualitatively. Following the suggested iterative approach to 
conducting an SEA, a first assessment may be undertaken building on immediately available 
data which is likely to lead to a mixture of quantitative and qualitative results. In subsequent 
iterations (if these are undertaken) more detail and further qualitative, quantitative and 
monetised information may be added.  


• Step 3.4:  Ensure the consistency of the analysis. Before a robust conclusion can be drawn, a 
series of good practice checks should be carried out on the analysis undertaken. This will 
include checks to make sure that the results are not misleading to the reader and that impacts are 
not over/under estimated.  


It is important to emphasise that the assessment of impacts should focus on the difference between 
the “applied for use” scenario and the possible “non-use” scenario(s). For example, what are 
the changes in costs associated with a “non-use” scenario compared to the “applied for use” 
scenario?  How much are the health and environmental impacts changed in the “non-use” scenario 
compared to the “applied for use” scenario? Please note that for situations where there are no 
differences between the scenarios for some types of impacts assessed, this could still be important 
to document; i.e. to document that those impacts are not likely to be significant for that SEA. 


                                                 


12 This would likely be the case for potential alternatives that were quickly identified to not deliver the functionality 
(technical suitability) provided by the Annex XIV substance, and therefore not (or not in great detail) analysed in 
relation to health and environmental impacts.  
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How to identify and assess impacts? 


Consultation with Member State authorities, relevant supply chains and with other organisations 
is likely to be a key component of identifying all relevant impacts. This guidance includes a 
suggestion for a consultation plan that is developed in Stage 2 and revised in this stage to reflect 
the needs for data.  


The guidance also includes several check-lists (a non-exhaustive lists of possible impacts, see 
Appendix G) which may be relevant to consider and which can be documented to demonstrate 
that all relevant impacts have been considered. 


Most data on the risks to human health and the environment related to the Annex XIV substance 
will have been included in the CSR (see Guidance on Information Requirements and Chemical 
Safety Assessment). Where use of alternatives is considered as a likely response under the “non-
use” scenario, information on the impacts and risks of potential alternatives may also be available 
from the analysis of alternatives (see Guidance on the preparation of an application for 
authorisation).  


Impacts will ideally be described by quantitative data where suitable data sources exist and where 
such an analysis is proportionate. For impacts that are difficult to quantify and monetise, for 
example the environmental and human health risks, this guidance includes suggestions on how to 
take the analysis of those elements as far as practicable. This will depend on the level of certainty 
in assumptions as well as availability of techniques and of resources. References and links to 
possible external sources of data and valuations that can be applied are provided.  


In many cases the impacts will have to be assessed by using expert judgement. The nature of 
expert judgements is such that it is difficult to provide guidance on how to make such 
judgements. What is important is transparency. If judgments are made, the assumptions behind 
the judgements should be clearly stated. 


 


The types of impacts to consider include the following: 


• Human health and environmental impacts: These impacts cover all possible effects directly 
related to the toxic, eco-toxic or physiochemical properties of the Annex XIV substance or 
any alternative substance. These impacts also cover any other health and environmental 
impacts occurring in all affected supply chains with respect to the Annex XIV substance or 
introduction of alternative substances or technologies. In such cases the alternative is 
assessed to be the likely “non-use” scenario. These impacts can therefore include for 
example differences in emissions from raw material extraction or processing or from the 
disposal of final products. Information on changes to emissions of and exposure to the 
substance in question, and other related human health and environmental risks (including 
those for potential alternatives) may have been generated already (see Guidance on the 
preparation of an application for authorisation).  For the purposes of the SEA, more analysis 
might be useful, focusing on both the severity of the effects and the exposure, e.g. assessing 
how many people or what environmental populations are exposed, in order to describe the 
impacts on human health or the environment (what happens as a result of the exposure).  


• Economic impacts: These are the costs or savings to manufacturers, importers, downstream 
users, distributors and consumers in the supply chains when comparing the “applied for use” 
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and the “non-use” scenarios. Economic impacts to society of for example health care costs 
caused by human health effects or reduced crop yield due to acidification are covered under 
“human health and environmental impacts”.  


• Social impacts:  These are all relevant impacts which may affect: workers, consumers and 
the general public and are not covered under health, environmental or economic impacts 
(e.g. employment, working conditions, job satisfaction, education of workers and social 
security).  Impacts on certain social groups may need to be considered. 


• Trade, competition and economic development (in short referred to as wider economic 
impacts):  Wider economic impacts are impacts that have macro-economic implications such 
as economic growth, inflation, and taxes.  These types of effects follow from the distribution 
of the economic effects and how the relevant markets function. For example, additional 
costs could mean that certain businesses or industries might face trade or competition issues 
that will reduce their business. The production of alternatives is likely to induce business 
opportunities, which also need to be included in the analysis of wider economic impacts, 
unless they were already covered earlier under economic impacts. 


The definition of the different types of impacts follows what is set out in the legal text as well as the 
standard categories used the EU impact assessment guidance.  Health and environmental impacts as 
well as social impacts can incur costs, for example increased health care costs. The latter should be 
included as costs triggered by health or environmental impacts not as economic impacts. 


However, in general, no matter under which heading any significant impact is categorised, the most 
important thing is that it is included in the SEA, but only included once (to avoid double counting). 
It is furthermore crucial that the associated documentation is clear and transparent in order for the 
reader to understand what is addressed under which impact heading.   


The human health, environmental and economic impacts are often the most significant and therefore 
should be assessed first. Social and wider economic impacts can, if relevant, be assessed in a second 
step. This analysis would logically build on and reuse relevant data already gathered. 


The output from Stage 3 is a description of all the impacts, either qualitative or quantitative.  It is 
important for all relevant impacts identified to be included. There should be no bias towards 
impacts that are quantitatively described simply because it has been possible to quantify them (as 
impacts that cannot be described quantitatively may be of equal or greater importance).  


It is likely that the work in this phase will trigger the need for further refinement of the description 
of the responses under the “non use” scenario as well as the boundaries for the SEA (Stage 2). 
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1.4.5 Stage 4: Interpretation & conclusion drawing 


Figure 7     SEA process – Stage 4 


 
 


What is Stage 4:  Interpretation and drawing conclusions? 


Stage 4 focuses on interpreting the impacts identified and assessed in Stage 2 and Stage 3. It is 
about bringing the information on different impacts (e.g. both qualitative and quantitative and on 
different receptors, to the economy, on environmental and human health and to society in general) 
together and undertaking an uncertainty analysis to test the robustness of the SEA.   


Based on the assessment and uncertainty analysis, the applicant would decide to either conclude the 
SEA or to undertake more analysis by reverting back to Stage 2 or 3. This stage also includes 
making an assessment of the distributional effects.  In summary Stage 4 addresses:  


• How to compare the “applied for use” and the “non use” scenarios; 


• How distributional effects should be addressed; 


• How uncertainty analysis of the main impacts should be undertaken; and 


• How to determine whether the SEA can be concluded or whether there is a need to go back 
to Stage 2 or 3 to collect more data on certain impacts. 


Comparing the impacts is necessary in order to draw conclusions about the socio-economic benefits 
of continued use compared to the risks of continued use. This can be done in different ways, 
ranging from simply listing and discussing pros and cons to using more sophisticated 
methodologies for aggregating impacts in a way they appear in similar physical and/or monetised 
units. However, in case of aggregation, it is of crucial importance that the reader of the SEA can 
easily follow how the aggregation has been done, including being able to trace back the original 
non-aggregated impacts.    


How is Stage 4 undertaken? 


Stage 4 comprises the following steps: 


• Step 4.1: Compare the different types of impacts using an appropriate SEA assessment tool 
(e.g. ranging from a qualitative assessment to a fully monetised cost benefit analysis).  The 
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level of quantification undertaken should be proportionate to the problem at hand.  A 
number of risks and impacts will generally not be quantified (e.g. where the data is not 
available or it is deemed unnecessary to quantify in order to show the severity of these risks 
and impacts) and qualitative conclusions on these will be needed instead. Regardless of the 
level of quantification, a transparent presentation of all important impacts is crucial for the 
quality of the SEA.  


• Step 4.2: Assess the distribution of impacts. The impacts will affect different actors in the 
supply chains and other industrial sectors, as well as geographical distribution of health and 
environmental impacts. A description of who is affected and how should be included in the 
SEA. The assessment of the distribution of the impacts should also consider possible 
differences across social and income groups.   


• Step 4.3: Undertake an uncertainty analysis, where needed – for example in the form of 
sensitivity analysis of key assumptions. The uncertainty analysis aims to test whether 
different (reasonable) assumptions or estimates could affect the conclusions and, if this is 
likely, how significant any such difference is. A sensitivity analysis could effectively be 
carried out by estimating “switch values” (the value at which the conclusion of the SEA is 
changed) and the likelihood of those values. The results of the uncertainty analysis may 
result in having to revisit earlier stages such as data collection.   


It is important that uncertainties are identified and described throughout and when carrying 
out the various stages and steps of an SEA. This will help to ensure that good quality data is 
used to conduct uncertainty analysis. During the SEA, the uncertainty analysis can be used 
as a tool to identify what further information generation would reduce uncertainties most 
and therefore be applied to decide on the most cost-effective iteration strategy in order to 
arrive at a robust SEA. 


• Step 4.4: Decide whether a conclusion can be reached or if there needs to be more data 
collection or analysis. The suggested iterative approach implies that an initial SEA is done 
using immediately available data. By comparing impacts, the applicant has to make a 
judgement about the need for further refinement of the analysis.  


Stage 4 is therefore concluded by either: 


• Going back to do more analysis (a further iteration of the SEA process); 


• Finalising the SEA process and reporting the analysis and findings (Stage 5); 


• Exiting the SEA process. 
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How detailed should the SEA be? 


The SEA should be as robust as needed to support the conclusion reached. A better understanding 
of the consequences of a refused application is essential for the decision making process.  
Therefore, it is highly recommendable for the applicant to include adequate assessment and 
information of socio-economic impacts in the authorisation application. The applicant should also 
note that there are very limited options and time available for providing additional information. 


How much detail needs to be included in the SEA will be a case-by-case judgement. 


In general the applicant should seek to build as robust a case as possible but, as there are 
limited resources available to develop SEAs, the level of detail should be proportionate to 
the problem in hand. 


If a qualitative assessment shows that the main impacts are all positive, all negative or all neutral, 
it might be possible to argue the case based on a predominately qualitative basis.  Similarly, if for 
example the SEA indicates that there are significant benefits of the authorisation while the 
costs/risks are low, a conclusion might also be drawn on a more qualitative basis.  The closer the 
balance between benefits and costs is the more detail (and frequently quantification) will be 
required.  


 


1.4.6 Stage 5: Presenting the results 


Figure 8     SEA process – Stage 5 


 
 


What is Stage 5: Presenting the results? 


Stage 5 is the final stage in the SEA process. In this stage the main findings and results of the 
analysis are summarised. For transparency and reliability of the results, the key assumptions used 
and uncertainties involved should be presented with the final results.   


Stage 3 – 
  Identifying  and 


assessing impacts


( Chapter 3) 


Stage 4 – 
Interpretation and 
conclusion drawing 


( Chapter 4) 


Stage 5 – 
Presenting the results


(Chapter 5)  


Stage 2 – 
Setting the scope 


of the SEA


(Chapter 2) 


Stage 1 – 
Aims of the SEA 


( Chapter 1 ) 


. 
Step 5.1 –  Prepare the 
SEA report 


. 
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.  Step 5.2 – Use the internal 
check list to check the 
completeness of the SEA 
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It is important to present all data in a systematic and transparent manner in order to aid the decision-
making process. Given that the information in the SEA submitted is one part of an authorisation 
application it is an important opportunity for the applicant to justify granting an authorisation13, the 
argument needs to be presented in a convincing but also unbiased way. For any third party 
providing comments to an SEA or their own SEA during the consultation period, a transparent and 
unbiased presentation will facilitate the use of the information being submitted. 


 


How is Stage 5 undertaken? 


The output of this stage is the SEA report. This can be presented using a template and checked 
against an internal checklist to check that the key aspects of an SEA report have been included. 
Reporting the results of the SEA includes: 


• Presenting the “applied for” scenario, the “non use” scenario.  This should include the main 
assumptions made / decisions taken when the scenarios were defined.    


• Presenting all the key assumptions/decisions on the time and geographical boundaries of the 
SEA, supply chains covered and impacts which are covered by the assessment. If relevant, 
this should also include information on why certain issues are not covered.  


• All the key decisions/assumptions including justifications that have been used to estimate 
and describe impacts should be presented in order for the SEA to be transparent. These 
could be presented in an appendix to aid readability of the main SEA report. 


• Presenting all the key impacts and the SEA results. If impacts are aggregated using a cost-
benefit approach or a multi-criteria approach, it is important to present the individual 
impacts. Chapter 5 indicates what could be reported in an SEA following the structure of the 
SEA format published on the Agency’s website.. Appendix G includes several non-
exhaustive checklists that could be used to demonstrate which impacts have been considered 
and which have not been included.  


• Presenting the results of the uncertainty analysis: Having undertaken sensitivity analysis or 
an alternative form of uncertainty analysis to test the robustness of the SEA, the results of 
this analysis should also be presented.  


• Presenting the main conclusions: The applicant or third party should summarise the results 
of the analysis and provide their conclusions. The implications of uncertainties for the 
conclusions should be clearly set out. 


1.4.7 Pitfalls to avoid  


Following the recommendations in this guidance the applicant or third party preparing an SEA 
should consider the issues outlined in the following text box. 


                                                 


13 Since the time available for revising an SEA at later stages will be more limited. 







SOCIO-ECONOMIC ANALYSIS – AUTHORISATION 
 


  28   


 


Examples of issues that will decrease the quality or credibility of an SEA 


Boundary restrictions: 


• Not using the most realistic behavioural responses to a refused authorisation; 
• Lack or no consideration for all impacts that are either significant or are perceived by some to be 


significant; 
• No attempt to account properly for geographic and temporal limits; 
• No consideration of future trends and implication of existing legislation; 


 


Use of poor quality inputs: 


• Use of outdated information; 
• Lack of awareness of respected data sources; 
• Lack of consultation to obtain relevant data 


 


Poorly thought out methodology: 


• Not documenting assumptions; 
• Not documenting and justifying the key decisions made during the development of an SEA 
• No attempt to quantify effects where this is possible and appropriate to do so; 
• No attempt to qualitatively assess impacts that cannot be quantified; 
• No, or inadequate, account given to the uncertainties in the analysis; 


 


Failure to properly explain the rationale for conclusions: 


• Lack of clear explanation for the conclusion reached based on the information provided; 
• Lack of account of uncertainties in drawing conclusions;  
• Lack of account in the conclusion making process for un-quantified effects; 
• Lack of transparency in how the results were derived.  


 


 


1.4.8 Overview flow chart 


The flowchart below provides an overview of all of the stages and steps in the process. 
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Figure 9     Flow diagram for the process of conducting an authorisation SEA 
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2 THE SEA PROCESS – STAGE 2: SCOPING PHASE 


2.0 Introduction to the scoping phase 


The scoping phase is the second stage of developing an SEA as part of the authorisation application 
or for a third party14 to input to an SEA.  


Figure 10     Flow chart for the scoping phase  


 


 


The scoping phase deals with how the relevant scenarios and boundaries for the SEA should be 
defined. The process for identifying and describing impacts is covered in Chapter 3.  


The scope of the SEA (the “scoping phase”) is determined by identifying the response to a 
refused authorisation. It is a key stage in the SEA as all the socio-economic impacts are 
defined as the difference between the authorisation being granted and it being refused. By 
defining the possible responses to a refused authorisation the boundaries of the SEA can be 
defined.  


This section describes the proposed approach to this stage of the SEA in detail. It is 
recognised that the overall approach to the SEA should be an iterative one and the applicant 
should undertake this stage at a level of detail appropriate to that of the SEA iteration being 
undertaken. 


Defining a scenario involves assessing the expected behaviour of the supply chain and potentially 
other actors and implications resulting from non-use or continued use of the Annex XIV substance.  
For example, if a certain use of the substance is no longer possible then a downstream user might 
choose to import articles or to apply another substance or process. There will potentially be a range 
of different implications for different actors and processes. 


  


                                                 


14 The role for third parties is described in Section 1.2 and 1.4.2. 
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2.1 Step 2.1: Organising the work including, work plan, consultation plan and start-up 
meetings 


The SEA will require expertise in a variety of fields: technical (use of the substance and possible 
alternatives), safety/impact assessment, operations (e.g. costs of production), markets (e.g. on 
demand or competition) and economic (e.g. cost-benefit analysis). Most of this expertise might be 
found in-house or within the supply chain. The need for external expertise will depend on the 
complexity of the SEA. Developing a work plan based on the stages and steps outlined in this 
guidance will help to identify any such need. 


Some of the key elements that may be involved in organising the work for the SEA include: 


• Identifying in-house expertise (skills); 


• Identifying the relevant supply chain and individual contacts; 


• Establishing contact and agreeing involvement with each key person; 


• Organising a start-up/inception meeting or briefing; 


• Developing a work plan based on the stages and steps as set out in this guidance; 


• Developing a consultation plan; and 


• Considering the need for external support (e.g. due to lack of skills or resources). 


 
CASE STUDY EXPERIENCES 


 
Experiences of those carrying out a case study SEA as part of the development of this guidance 
found that:  
 
1) Coordination of work is one of the main challenges in developing an SEA. The project leader 


should have a good understanding of the authorisation process, the development of an 
authorisation application and the expertise fields covered by the SEA.  


 
2) It is important to establish early a multidisciplinary team and hold an internal kick-off or 


brainstorming meeting so that all understand what the scope of the study is, and that all 
understand the assignment in the same manner.  


 
  


 
 


Appendix A contains more details of how to prepare a consultation plan. 
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TIP BOX 


Key reasons for supply chain contacts: 


  


 Engaging with the supply chain is important as it enables you to explore the implications resulting 
from not granting an authorisation for different stakeholders/organisations.  


 Engaging with the supply chain is also often the only way to get accurate and specific information 
regarding the "applied for use" and "non-use" scenarios. 


Contact with the supply chain is important for identifying what would happen if the Annex XIV substance is no 
longer available. This is because there are many possible responses through the supply chain to the substance not 
being available; for example, this may be changing the end products by using an alternative, halting production 
of products or moving product production outside the EU. Different uses will prompt different expected 
responses from different downstream users (DUs) or consumers. 


The accuracy of the SEA will depend on the plausibility of the judgements of what will happen if the Annex 
XIV substance is not available. For anything but the most simple supply chains where the applicant is already 
fully engaged, additional communication and consultation with the supply chain will be the only way to get 
accurate information on certain aspects.  


If the applicant is a DU, it is more likely that the applicant will have a lot of the information necessary for 
predicting what would happen if the substance is no longer available for this particular use after the Sunset Date.  
If the applicant is further ‘upstream’ in the supply chain, consultation with the DUs will be vital for 
understanding the socio-economic benefit of the substance in each of the uses being applied for.  


If commercial confidentiality restricts the DU’s willingness and ability to provide information, expert judgement 
may need to be applied (unless the SEA is being compiled by an independent party with suitable confidentiality 
agreements in place). 


2.2 Step 2.2 - Define the “applied for use” scenario 


If the application is for an existing use/s of the Annex XIV substance, then the “applied for use” 
scenario will be the baseline. If the application is for new use/s of the Annex XIV substance, the 
baseline will be the “non-use” scenario (in both cases the baseline is related to the current situation, 
though it is not necessarily just a simple continuation as explained below).  


Applying for a new use is similar in most aspects to applying for an existing use and the guidance 
can be used to support both types of application. In case of applying for a new use, it is likely that 
the applicant would have undertaken some kind of feasibility study to determine that this new use 
would be advantageous from both a technical and an economic perspective. It would be 
advantageous if such a feasibility study would give an indication at this early stage what kind of 
environmental and health consequences the use could have. This would form the basis for defining 
the “applied for use” scenario in that situation.   


 


The methodologies set out in the guidance document can be used for both types of 
applications, but for simplicity, the terminology used from here on assumes that the 
application is for an existing use. 
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The activities or sub-steps in defining the “applied for use” scenario include: 


• Definition of the supply chain; and 


• Assessment of possible changes or trends in the use patterns and volumes. 


2.2.1 Definition of the supply chain  


The applicant should already have defined the specific use/s that is/are being applied for as a 
starting point for developing the application (see Guidance on the preparation of an application for 
authorisation Chapter 2).  The key information to be used for the SEA includes:   


• A description of each use being applied for; and 


• A description of the functionality being delivered by each use. 


The first issue is how to define the supply chain in which the Annex XIV substance is used. In 
identifying the “applied for use” scenario and the “non-use” scenario(s), the starting point will be 
the supply chain of the Annex XIV substance as any change in behaviour as a result of the Annex 
XIV substance no longer being available originates from that supply chain. (Note that it is relevant 
to consider other supply chains in relation to identifying impacts; inclusion of other supply chains 
depends on the definition of the “non-use” scenarios, see Section 2.3.2.2 and Section 2.4.1). 


The part(s) of a vertical supply chain requiring authorisation will start from the importer, first 
downstream user (as manufacture does not require authorisation) or manufacturer (if he places on 
the market or uses himself the substance) and include the last downstream user that uses the Annex 
XIV substance as such or in a mixture. However, as the value to society of any intermediary goods 
is based on the value of the final consumer goods/service and as upstream impacts might also be 
relevant (Section 2.4.1), the supply chain needs to be considered from manufacturing of raw 
materials for the Annex XIV substance all the way down to production of a consumer 
good/service and the benefit derived from those goods and services.  


 


Supply chain illustration 


This text box illustrates two aspects of the supply chain considerations: 


− Supply chains are often complex.  A vertical supply chain can have many formulators and downstream users 
from the manufacturer/importer all they way to the final product (a mixture or an article). There are also 
typically several vertical supply chains for a given substance; 


− For which uses/processes an Authorisation is required to maintain a vertical supply chain.  


The supply chain for a given substance can be very complex covering a large number of process steps and uses. 
The illustration in this example sets out a relatively simple supply chain which includes 15 different main stages.  
The manufacturer/importer (M/I) supplies a number of DUs/actors; some use the substance as part of an article 
and others use it to manufacture an intermediate product e.g. a formulation.  


In this example, there are four end-uses and a sub-section of the supply chain – from suppliers of raw materials 
to a final product which in many cases might be an article – is here called a vertical supply chain. This is marked 
with the large light grey circle in the illustration below. The dark grey section of the vertical supply chain is an 
example of where there are three stages in the supply chain that need to have an authorisation.  


The M/I can specify one downstream use as the use in making the formulation F1. The reason for using the 
particular substance A in the formulation F1 is likely to be because it needs certain properties when it is used in 
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F2 and these properties are again required due to the needs of the last DU that requires authorisation in their 
production of the article P1. Similarly the requirements for article P1 could be caused by the demand of the 
article assembler that produces the article P2 which for example could be a consumer good.  


When arguing why these properties are necessary and in assessing the socio-economic impacts of not having the 
substance A, the applicant will often have to refer to the manufacturing of the article P2 irrespectively of whether 
it is for any the three uses (DU1, DU2 or DU3) that is applied for.    


This means that the SEA for each of the three uses will have to be based on similar arguments all related to the 
functionality being delivered in the production/assembling of P2. The SEA will have to be based on how the 
end-user – in this example the article producer/assembler (and the downstream uses leading up to the end use) – 
can react if the substance is no longer available to that supply chain. In other words, the main socio-economic 
benefits of continued use are likely to come from the end-use rather than from each of the intermediate uses 
(though there will be socio-economic benefits to the organisations and communities involved for firms in each of 
the intermediate stages). This indicates the advantages of submitting an application that covers all the uses within 
each supply chain. The end-user in this example is not a downstream user who requires an authorisation but there 
could be examples where the end-user would actually use the substance and therefore be a downstream user. 
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2.2.2 Assessment of changes or trends in use pattern or volumes 


It is important to recognise that the “applied for use” is not necessarily a simple continuation 
of the current situation. There could be changes/trends in the use or uses that should be carefully 
considered.   


• Trends in the quantity of the substance in the use/s caused by: 


• Technological developments that reduces or increases the need for the Annex XIV 
substance;  


• Future changes due to forthcoming legislation; or 


• Future changes in demand for the end-use product. 


• Additional/different Risk Management Measures (RMMs) or Operational Conditions (OCs) that 
are expected to be applied according to the applicant’s Chemical Safety Report (CSR).  


In the SEA report, the definition of the “applied for use” scenario can be very brief referring to the 
use/s and the associated function/s as described in other parts of the application (see Guidance on 
the preparation of an application for authorisation, Chapter 2 and 3). These uses and functions can 
also be briefly summarised for clarity in the SEA report.  


Table 1 presents a simple format for defining the “applied for use “scenario for one vertical supply 
chain related to one particular end use. In this supply chain there are three (downstream) uses 
requiring Authorisation: two formulation stages (DU1 and DU2) and use of the substance for 
producing the article/product P1 (DU3).  


All of the uses in a supply chain will have to be defined in relation to an end-product, which in 
many cases will be an article. Note that the relevant supply chain can include additional actors that 
do not require an authorisation, typically actors assembling or using articles (because they do not 
use the substance on its own or as part of a mixture). 
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 Table 1     “Applied for use" definition for supply chain (example) 


Supply chain Uses    Expected trends  


 Does not need authorisation  


M/I   Manufacturing of x tons/year of substance A 
(Substance A is the substance being placed on 
Annex XIV).  


Please note that the manufacturing itself does not 
need an Authorisation.  


However, the manufacturer cannot place a 
substance on the market for a use or use it himself, 
unless the use(s) has been authorised. An 
Authorisation can be granted directly to the 
Manufacturer or to his downstream user in cases 
where the substance is placed on the market. 


According to Article 3(12) of REACH, import shall 
be deemed to be placing on market and always 
needs authorisation. 


No information about overall trend in 
production of substance A and not 
important for the SEA for this 
particular supply chain.  


However, the trend of the 
manufacturing for the uses included in 
the Authorisation application would 
need to be considered in the SEA. In 
this case that would be 1% annual 
increase for supplying the supply chain 
in this example. 


 Needs authorisation  


DU 1 1. Use y kg of substance A in formulation F1 1% annual increase of demand for 
substance A. 


DU 2 2. Use z kg of F1 to produce v kg of formulation F2 1% annual increase of F1. 


New technology for making the 
mixture with less work place exposure.  


DU 3  3. Use w kg of F2 as coating to provide long life 
time for component C1 of article P1 in the 
manufacturing of q units of article P1 


Annual increase in demand for P1 of 
1%. No change in technology means 
that demand for substance A will 
increase by 1% upstream. 


 Does not need authorisation  


Article assembler 1  Use q units of article P1 to produce q2 units of 
article P2 


Increase in demand for P2 by 1% per 
year as there is efficiency gain of about 
2% less P2 per unit of P3.  


Article assembler 2 Use q2 units of P2 to produce article P3 which is a 
consumer good 


Increase in demand for P3 by 3% per 
year 


 


In the above example the function provided by the substance is related to article assembler2’s 
article and how it used.  The information gathered as part of the application and for the analysis of 
alternatives might not have covered the actors further down the supply chain (article assemblers in 
the above example).  


For the applicant whether M/I or DU, this kind of information should be collected for each use 
being applied for. It could therefore be a substantial effort to characterise the “applied for use” 
scenario and the applicant will need to decide upon the level of detail that they think is appropriate 
for their application (i.e. the analysis should be subject to the aforementioned considerations on 
proportionality). For DUs that are not the end users of the substance, a similar exercise of gathering 
information about all the end uses will generally be needed. 
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2.3 Step 2.3 - Define the “non-use” scenario(s) 


2.3.1 Overview 


The activities or sub-steps in defining the “non-use” scenario include: 


• Identifying the relevant “non-use” scenarios; and 


• Describing the “non-use” scenarios. 


The nature of the possible “non-use” scenarios depends on whether the application is done along the 
socio-economic or the adequate control route and the two situations are covered in turn in the 
following sections. 


2.3.2 Non-use scenario where the SEA supports an application using the socio-economic 
route  


The definition of the possible “non-use” scenario is closely linked with the analysis of alternatives, 
(see Guidance on the preparation of an application for authorisation Chapter 3). Under the socio-
economic route, the applicant will have to transfer to the suitable alternative and should not proceed 
with the application, unless the analysis of alternatives concludes that there are no suitable 
alternatives.  


There could be different reasons for the analysis of alternatives to conclude that there are no 
suitable alternatives. For each of these reasons a number of generic “non-use” scenarios need to be 
considered. Examples of these are shown in Table 2. 
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Table 2     Generic types of "non use" scenarios (examples) 


Reason for the analysis of alternatives to 
conclude: No suitable alternative available 


Generic types of non-use scenarios 
(not exhaustive)  


1. There are no technically feasible and available 
alternatives 


• Increased import of articles from outside EU (where 
the substance is being used) to maintain the 
function(s) for the end users; 


• Lower quality delivered to the end users as the 
function imparted by the substance is no longer fully 
being delivered (e.g. lower quality of articles); 


• Functions for end user (e.g. consumer articles or 
similar end use products) no longer provided by the 
supply chain in question. 


2. There are technically feasible potential 
alternatives but they are not economically 
feasible for the applicant 


• Use of the alternative substances or technologies 
without or with less profit ; 


• Increased import of articles from outside EU, where 
the substance is being used; 


• Lower quality of functions delivered to end users 
(e.g. lower quality of articles); 


• Function for end users (e.g. consumer articles or 
similar end use products) no longer provided by the 
supply chain in question. 


3. There are technically and economically feasible 
potential “alternatives” but they do not reduce the 
risks 


• Use of the alternative substances or technologies 
(without reducing the risks). 


 


Referring to the supply chain illustration the “non-use” scenario has to be defined with respect to 
what will happen at each stage in the vertical supply chain.  


For example, if a lower quality end-product would be produced, the upstream suppliers might still 
supply their intermediate products without the Annex XIV substance (through the same or an 
alternative supply chain). 


With regard to scenarios where the most likely response from the supply chain would be to use the 
alternative that is considered unsuitable by the applicant, the following situations may occur:  


• The analysis of alternatives has shown that a potential alternative does not reduce the 
overall risks, i.e. the applicant has concluded that there are no suitable alternatives. 
However, this would not prevent the downstream users from using such potential 
alternatives (provided that the potential alternative substances are not on Annex XIV and 
therefore also would require authorisation). 


• The analysis of alternatives has shown that a potential alternative is economically unfeasible 
from the perspective of the applicant. From the point of view of the downstream users or an 
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article manufacturer/assembler it might be feasible and therefore be used instead of the 
Annex XIV substance. 


• The analysis of alternatives has shown that a potential alternative will not deliver the 
functionality and will therefore result in reduced performance of a downstream product or 
article. If the supply of the Annex XIV substance stops, the downstream users might anyway 
switch to the alternative although it will cause drawbacks in terms of technical performance 
and socio-economic impact.  


When it is a likely response, the SEA therefore covers use of potential unsuitable alternatives as one 
or more “non-use” scenarios. It could thereby in some situations provide additional support to the 
conclusions from the analysis of alternatives. 


2.3.2.1 How to determine which responses to consider and include in the SEA? 


If one “non-use” scenario represents the obvious response from the supply chain then the focus can 
be on that non-use scenario. In most cases, however, there could be more than one response.  
Different DUs could choose different responses.  


The situation for the downstream users should be analysed with respect to: 


• Likelihood of the different “non-use” scenarios (e.g. is relocation or abandoning the 
functionality being performed by the substance likely?); 


• Costs to and other implications for the downstream users of the different responses that are 
likely. 


The downstream users can be expected to switch to the least cost alternative to the current use of the 
Annex XIV substance, subject to technical feasibility/quality/availability (though they will also 
consider other factors such as public perception of the substances used). That could include ceasing 
production of the end-use article.  


Guidance on how to assess the cost implications is provided in Chapter 3 on assessing impacts.   


If the applicant is not the downstream user, consultation with downstream users will be necessary 
for defining the “non-use” scenario. Commercial confidentiality could limit the data and 
information that the downstream users are willing to provide.  


If the required information cannot be provided, the applicant has to apply expert judgement on what 
situation is most likely to occur. If there is no clear conclusion, the applicant should include all 
relevant generic “non-use” responses in the analysis. If the later screening of impacts indicates that 
there is not much difference between the scenarios, it may be appropriate to choose the one with the 
lowest additional costs to the supply chain as representative for the “non-use” scenario.  


2.3.2.2 What should be included in the definition of the “non-use” scenarios? 


The definition should include a description of how each link in the supply chain would react to the 
non availability of the Annex XIV substance.  


Type of “non-use” scenarios 


The possible “non-use” scenarios described above relate to the end use.  If the supply chain is long - 
for example with the substance being used in a sequence of formulations - the description should 
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include indicators such as (broadly) how much of M/Is’ or DUs’ turnover relates to the end-use in 
question. This would be necessary for making an assessment of the impact of the “non-use” 
scenario. The information could be presented as shown in Table 3. 


Table 3     Supply chain reaction 


Supply 
chain 


Applied for use scenario   “Non-use” scenario 1 “Non-use” scenario 2 


  Relocation (to 
outside EU) 


Use of another end-
product 


                              Does not need authorisation15    


M/I15 Manufacturing of x tons/year of 
substance A. 


M/I will no longer supply 
A to DU1.  


M/I will no longer supply 
A to DU1.  


                              Needs authorisation    


DU 1 Use y kg of substance A in formulation 
F1 


DU1 will no longer supply 
F1 to DU2 


DU1 will no longer supply 
F1 to DU2 


DU 2 Use z kg of F1 to produce v kg of 
formulation F2 


DU2 will no longer supply 
F2 to DU3 


DU2 will no longer supply 
F2 to DU3 


DU 3  Use w kg of F2 as coating to provide 
long life time for component C1 of 
article P1 in the manufacturing of q 
units of article P1 


Will import the component 
where F2 is used and 
continue producing q units 
of P1 


DU3 will no longer supply 
P1 to DU4 


                              Does not need authorisation    


 Article 
assembler 1 


Use q units of article P1 to produce q2 
units of article P2 


No change DU4 substitute P1 with Px 
to produce article P2 


Article 
assembler 2 


Use q2 units of P2 to produce article P3 
which is a consumer good 


No change No change 


 


If it is not clear which “non-use” scenario is most likely, all of the relevant scenarios should be 
described. However, it is recognised that not all of the information may be available and an analysis 
at a lesser or greater level of detail may be appropriate to the circumstances of the application in 
question. 


                                                 


15 Please note that the manufacturing itself does not need an Authorisation.  


However, the manufacturer cannot place a substance on the market for a use or use it himself, unless the use(s) has been 
authorised. That Authorisation can be granted directly to the Manufacturer or to his downstream user in cases where the 
substance is placed on the market. 


According to Article 3(12) of REACH, import shall be deemed to be placing on market and always needs authorisation. 
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2.3.3 “Non-use scenario” in case of an SEA supports an application following the adequate 
control route  


If the SEA supports an application following the “adequate control route”, it may account for the 
commitments laid out in the substitution plan and provide additional socio-economic information, 
which can be used by the Agency Committees and the Commission in setting conditions for the 
authorisation or defining the review period. The definition of the “non-use” scenario includes one of 
the following options: 


• Where there is/are alternative/s:  an accelerated phase-in of any alternative as compared to the 
substitution plan; or the use of a less suitable alternative. 


• Where there is/are no suitable alternative/s:  use of an unsuitable alternative; changed quality of 
the goods that the substance is used for; certain goods or services no longer being available; 
relocation of certain production activities outside of the EU. 


The first type of scenario might in most cases be unrealistic if the substitution plan sets out the 
minimum technically feasible time period for introduction of the alternative.  If in principle it would 
be possible to accelerate the phase-in of an alternative, this scenario would address the question of 
the additional costs of doing so.  Guidance on assessment of impacts including economic impacts is 
provided in Chapter 3.  


If it is not technically feasible to phase-in the alternative in a shorter time frame than set out in the 
substitution plan, a realistic “non-use” scenario would be the second bullet point, which is similar to 
the type of “non-use” scenarios covered above under the socio-economic route. Similarly if there 
are no suitable alternatives under the adequate control route, the “non-use” scenarios include those 
listed in Table 2.  


2.3.4 What to do if you are a third party? 


A third party should have defined its aims as part of Stage 1, relating to what sorts of information 
will be provided and what the analysis is intended to achieve. Similarly to an applicant, the 
information needs to be robust and presented in a transparent way. Thus, the third party would be 
expected to provide details on the implications of, for example, use of an alternative, such as the 
responses of various actors in the supply chain and alternative supply chains. 


Information on a specific alternative should be described in a similar way to the description of a 
“non-use” scenario by an applicant.  What potential alternative is considered?  How would it be 
applied?  What is the expected reaction throughout the supply chain? 


If the third party is only providing information on  certain specific impacts of the Annex XIV 
substance or of an identified alternative, Step 3 (assessing impacts) is the next activity to undertake. 
The third party should, in identifying and assessing impacts, follow the same guidance as for 
applicants. 


If the third party is submitting a full SEA, the next section on boundaries could also be relevant.  


2.4 Step 2.4: Setting boundaries for the SEA 


Understanding what needs to be included in the SEA is the last step in the scoping phase.  It is 
likely that the boundaries setting out what should be included in the SEA will change to some 
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extent as a result of the next stages in the SEA process when the impacts are further identified and 
assessed (Stage 3) and compared (Stage 4).  This is another reason why it is advisable to conduct 
the SEA in an iterative way (e.g. having assessed the impacts in more detail it may be necessary to 
update the time and geographical boundaries of the SEA).   


The boundaries of the SEA are determined by: 


• The relevant supply chains affected by a not granted Authorisation; 


• The time period for the analysis; and 


• The geographical coverage of the analysis. 


The identification of impacts is described in more detail as part of Stage 3.  There are no boundaries 
in regard to the types of impacts to be covered. Any difference – whether this be environmental, 
health, economic or social – between the “applied for use” scenario and the “non-use” scenario 
should be included if it is likely to be significant. 


2.4.1 Relevant supply chains 


The possible “non-use” scenarios are all defined based on expected responses from the main supply 
chain(s). As discussed in the previous sections, this vertical supply chain needs to be considered all 
the way to the supply of consumer goods or services.  


It is likely that impacts resulting from the responses as defined by the “non-use” scenarios will 
affect other supply chains. It is therefore a key consideration for the applicant which other supply 
chains to include.  


The main driver for identifying affected supply chain is to get a thorough understanding about 
"what happens" if the Annex XIV substance is no longer available for the use applied for. 


The relevant supply chains can be identified by determining: 


• The physical flow related to inputs to and outputs from the uses covered by the authorisation 
application; and 


• Economic flows through affected markets. 


With regard to looking at physical flows of materials, one approach would be to draw up a process 
diagram/tree showing all processes related to material and energy flows in the supply chains to and 
from the production process related to each use covered by the authorisation application (for the 
“applied for use” scenarios), as well as one for the “non-use” scenarios (in this case related to use of 
possible unsuitable alternatives). The figure in the example box in Section 2.2.1 could be a good 
starting point for a more complete diagram for the "applied for use" scenario.  


The process trees should focus on processes giving rise to differences, for example if the use of an 
alternative substance means use of different raw materials, then the supply chains covering the 
extraction and processing of raw materials are likely to be different and needs to be considered for 
both scenarios. Description of the material flows is important in relation to being able to identify the 
health and environmental impacts (and sometimes also in relation to direct costs). Guidance on how 
to identify human health and environmental impacts are included in Section 3. 


There could be situations where the response in the “non-use” scenario would result in an increase 
in the price of the product (for example if an alternative more expensive technology were to be 







SOCIO-ECONOMIC ANALYSIS – AUTHORISATION 
 


   
 


43 


used). Such a price increase could result in consumers switching to other products. In such a 
situation the supply chains delivering the other products should be included as a relevant supply 
chain. 


Through the process of identifying impacts it might be necessary to include more supply chains. It 
is therefore necessary also to consider the coverage of other supply chains as part of Step 3.1 
Identification of impacts (see Chapter 3). The analysis of impacts might also show that impacts 
coming from other supply chains are of less importance and therefore need less weight in the 
analysis. 


Table 4 indicates four different types of “non-use” scenarios. The list can be used as a starting 
point, but identification of relevant supply chains will always involve case-by-case considerations. 
Furthermore, it should be reconsidered during the iterative SEA, where for example the 
identification and assessment of impacts (in Stage 3) might trigger iterations and reconsiderations of 
the scope of the analysis.  


Table 4     Hints on which supply chains to include (non-exhaustive) 


Generic “non-use” scenario16 Additional relevant supply chains to consider 


Use of substance or technology considered 
to be "unsuitable" (See Section 2.3.2.1) 


The supply chain that delivers the unsuitable alternative needs to be 
included. 


Potentially supply chains that provide raw materials (for either the 
Annex XIV substance or to the alternative) if there are any major 
changes (use of different raw materials)  


Increased import of articles from outside 
EU where the substance is still being used 


Even though the main focus is on impacts inside EU (See section 2.4.3), 
it is important that significant impacts outside the EU are identified at 
least qualitatively (e.g. whether they use more or less of the substance 
and on the way they control the use).17     


Lower quality of downstream article(s) In this case additional supply chains may need to be considered if the 
lower quality of downstream article leads the consumers of that article 
to substitute to a different product or to change consumption of other 
products. For example if the article is less energy efficient the supply 
chain delivering that additional energy needs to be considered (that 
could for example be a fuel or electricity supply chain). Also upstream, 
processes related to manufacturing/producing the Annex XIV substance 
and alternatives may differ and are therefore important to consider. 


Some articles no longer being provided by 
the supply chain in question 


The implications for those actors that are further downstream (including 
end-users/consumers), should be included. The result of an article no 
longer being provided by the supply chain could be substitution with 
another article which implies that the supply chain for that other article 
should be included.  


 


                                                 


16 The full scenario will obviously be defined in more detail, including predicted responses of the various actors within 
the supply chains. 


17 In case of relocation, it might not be known to where such relocation will happen. The analysis will therefore have to 
apply assumptions. It could for example consider whether relocation would be to another industrialised country or to a 
developing country. The levels of control of emissions could be different but also the possible economic benefit to 
country of relocation will be different.  
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2.4.2 Time period for SEA 


There are several aspects to consider in relation to setting the appropriate time period. All of these 
aspects are related to how data for the analysis are collected and assessed and are therefore 
important to decide on or at least consider at this stage of the analysis.  


Initially, it is important to define the impact triggering period and to distinguish it from the impact 
realisation period. This differentiation relates to the fact that impacts are a result of potentially 
long-term cause-effects relationships. The impact triggering period is the time period within which 
impacts are triggered (i.e. the "cause" in the cause-effect chain), whereas the impact realisation 
period is the period within which impacts occur/are materialised (the "effect"). In particular the 
environmental and health impacts could appear long after they have been triggered by emissions 
taking place (certain substances may persist in the environment for many years or where the effects 
associated with exposure are not manifested within the time period, such as for carcinogenicity).  


The impact triggering period 


The "cause" represents the changes introduced under the “non-use” scenario, for example, the use 
of an alternative substance or technology, as compared to the “applied for use” scenario. When 
conducting the SEA, it is important to choose an impact triggering period that is representative for 
this cause. Key issues to consider are: 


- Will the non-use scenario trigger one-off investment costs in new/additional equipment/facilitates? 
In this case, the analysis should appropriately take into account the investment cycle, i.e. the period 
in which the new equipment will operate. Note that the investment cycle refers normally to 
equipment which produces goods or substances. 


-  Are there foreseen (increasing or decreasing) trends related to the demands for function provided 
by the substance? And therefore: are there foreseen trends in the demand for the substance under the 
applied for use scenario and thereby for any alternative substance or technology considered under 
the non-use scenario. 


The methodological choice is whether to base the assessment over a cumulative time period of, for 
instance, 20 years or use an annual basis based on a representative year of, for instance, 2030 
(where all relevant numbers are expressed as equivalent annual costs or annual benefits in 2030).   


For the practical organisation of the analysis, the first step would be to define the Applicant's 
investment cycle (for example 20 years). Thereafter the following consideration should be made in 
relation to choosing between the two basic methodological approaches to carrying out the analysis: 


• If there are no major trends expected in the future, a representative year can be defined, for 
instance 2030, as the basis for the analysis as it will make it relatively simple to conduct. 
This representative year should likely represent a "steady-state" situation. 


• If significant changes in the trends are foreseen, it would often be relevant to choose a 
representative cumulative period of, for instance, 20 years (covering e.g. 2010-2030).  


NB! If the SEA supports a substitution plan, the length of the phase-in period for the substitute 
should most likely be the relevant impact triggering period for the SEA. 
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In any case, key requirements for the impact triggering period is that it is representative for the 
foreseen changes between the non-use scenarios(s) and the applied for use scenarios. Therefore  the 
period chosen has to be also the same for both scenarios to ensure that they are comparable. 


The impact realisation period 


As already noted, impact may materialise after the impact triggering period. A key principle is that 
all these impacts should be included in the analysis and at least described qualitatively, and to the 
extent possible and proportionate, further assessed and quantified. 


Often long-term impacts can only be described qualitatively. For example, the impact from 
accumulation of persistent substances will be very difficult to quantify. However, it is generally not 
difficult to qualitatively describe how a substance could accumulate and therefore could have 
increasing effects over time.   


Another key issue to consider is whether the substance applied for ends up in an article. In that case, 
it is relevant to consider the impacts that may materialise throughout the entire life time of the 
article. If, for example, a substance is used for coating wires used in washing machine motors, it is 
relevant to consider the entire life time of the washing machines, e.g. whether alternatives 
considered under the non-use scenario would lead to changed energy efficiency of the motors and 
thereby washing machines.  


Comparing impacts over time 


Impacts may appear at different points in time. This includes impacts that may appear after the 
impact triggering period. Furthermore, in case a cumulative impact triggering period has been 
chosen (see above), impacts will appear at different points within this period. 


For impacts that are monetised, different tools/methodologies exist for making such monetised 
impacts comparable in relation to a price level in a given year. This includes so-called 'discounting' 
(covering calculation of 'net present value' (NPV) and 'annualisation'), as well as how to correct for 
inflation. These methodologies are further described in Section 3.7.  


For impacts that are not monetised, a qualitative description and consideration about when these 
occur in time should be given. 


2.4.3 Geographical area covered by the SEA 


The applicant should already have attempted to describe the likely responses to not granting the 
authorisation – the “non-use” scenario.  Such responses may cause changes and have impacts that 
occur outside as well as inside the European Union.  


In setting the geographical coverage and undertaking the assessment of impacts, it should be kept in 
mind that the final comitology decision (see Comitology procedure and Regulatory procedure in 
glossary) on whether or not to grant an authorisation will most likely focus mainly on impacts 
inside the EU. 


As a consequence, it is recommended that the emphasis be placed on describing and possibly 
quantifying what happens inside the EU.  However, responses/impacts outside the EU should not be 
neglected and significant impacts should as a minimum be described qualitatively. 


A clear distinction should be made between impacts inside and impacts outside of the EU 
boundaries, whenever reporting on impacts. 
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3 THE SEA PROCESS – STAGE 3: ASSESSING IMPACTS 


3.0 Introduction  


The assessing impacts stage is the third stage in the SEA process.  


Figure 11     The SEA process – Stage 3 


 


 


 


This chapter provides guidance on how to assess impacts. It is supported by Appendix B which 
contains potential sources of data / further information and more detailed guidance on how to use 
specific methods. 


The four steps shown in Figure 11 are applied to each type of impact.  It is suggested that impacts 
be assessed in the following order: 


• Human health and environmental impacts; 


• Economic impacts; 


• Social impacts; and 


• Wider economic impacts (which includes trade, competition and economic development). 


Human health, environmental and economic impacts are likely to be the most significant impacts.  
Social and the wider economic impacts will follow on from the assessment of economic impacts as 
economic data gathered provides the starting point for further analysis on employment, trade, 
competition and wider economic impacts. 


The structure of this chapter includes a section covering general issues related to identifying and 
screening impacts followed by sections covering each type of impact structured around the first 
three steps (steps 3.1-3.3).  
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This section describes the proposed approach to this stage of the SEA in detail. It is 
recognised that the overall approach to the SEA should be an iterative one and the applicant 
should undertake this stage at a level of detail appropriate to that of the SEA iteration being 
undertaken. 


The approach in Stage 3 can be broken down into the following key sections: 


Section 3.1 How to identify the main impacts 


Section 3.2 Important considerations when collecting data and assessing impacts 


Section 3.3 Human health and environmental impacts 


Section 3.4 Economic impacts 


Section 3.5 Social impacts 


Section 3.6 Trade, competitiveness and economic development  


Section 3.7 Consistency of the analysis (currency, price level, discounting, etc.) 


Section 3.8 Summary of key issues for the generic “non-use” scenarios 


As with all stages in the SEA process, the applicant should give consideration to the 
uncertainties present in available data. The implications of uncertainties should be considered 
and acknowledged in the presentation of the assessment of impacts. 


3.1 Step 3.1 - How to identify the main impacts 


The steps below outline a proposed approach to identifying the main differences in impacts between 
the scenarios. This process is summarised in Figure 12. This work should of course build on the 
relevant supply chains and other boundaries as identified and defined in Stage 2. 


Step 3.1 a  Create a list of impacts 


 Appendix G of this guidance contains a non-exhaustive checklist of questions that may 
lead to the identification of impacts. Any consultation already undertaken during the 
preparation of the other parts of the application for authorisation may assist in 
identifying relevant impacts.  


The checklists can be used to assist the screening process i.e. to show that all the 
impacts have been considered and either taken forward or not considered further, but not 
missed. Submitting the completed checklists as part of the documentation would 
therefore improve the transparency of the analysis. In any case, it is of key importance to 
ensure that any decisions made and assumptions used are documented. 


The EU Impact assessment guidelines also introduces a useful approach to identify 
impacts which may support the screening of impacts (Step 3.1.b) by building causal 
conceptual models. These models can be built in the form of a diagram or matrix and 
should be able to identify impacts and their interrelations. 


Step 3.1 b Screen the impacts (only consider the major impacts) 


 Guidance on how to determine whether an identified impact is sufficiently significant 
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for it to be brought forward is presented as part of the guidance on each type of impact. 


All impacts considered a ‘main impact’ in the checklist should be considered further but 
if it is not possible to determine whether some of the impacts in the checklist should be 
considered further, there are several approaches which may help: 


• Consult with relevant experts within the supply chain (See Appendix A);  


• Gather more information (through a desk based study);  


• Gain opinions from external experts (remember to document their opinion and any 
assumptions that may have been used in the SEA report).  This could for example be 
experts from various trade associations. 


Figure 12    How to determine the main impacts  


 


3.2 Important considerations when collecting data and assessing impacts 


3.2.1 Consider using a stepwise approach 


The level of resources devoted to analysing impacts should be proportionate to the level of analysis 
required in order to be able to produce a robust basis for decision making process on granting or not 
granting an authorisation. A stepwise approach is recommended, starting with a qualitative analysis 
of impacts. This is illustrated below in Figure 13. The applicant will need to decide whether the 
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value of this supporting information could be improved by further quantifying and monetising the 
impacts.   


Figure 13    Stepwise approach to analysing impacts 
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Required for 
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Complexity
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It is important to stress that these three steps can be undertaken as part of an iterative process. The 
applicant may wish, as a first iteration, to produce a qualitative SEA. The results of this qualitative 
SEA may then help the applicant to decide whether a robust conclusion can be reached and 
therefore whether further iterations are required (i.e. undertake the SEA process again but trying to 
quantify the main impacts). An advantage of this iterative approach is that resources are not used 
unnecessarily in undertaking a detailed analysis of all impacts as the applicant can focus the 
detailed analysis on those areas of most significance or greatest contention. The applicant should 
also gain a better understanding of the main impacts (i.e. a more precise list of impacts and/or a 
better estimation of the main impacts) which will make it easier to develop a robust conclusion. 


3.2.2 Focus on the difference between scenarios rather than absolute values for each 
scenario 


It is important to emphasise that the assessment of impacts should focus on the difference between 
the “applied for use” scenario and the possible “non-use” scenario(s). For example, what are 
the changes in costs associated with a “non-use” scenario compared to the “applied for use” 
scenario? How much are the health and environmental impacts changed in the “non-use” scenario 
compared to the “applied for use” scenario? Please note that, for situations where there are no 
differences between the scenarios for some types of impacts assessed, this could still be important 
to document; i.e. to document that those impacts are not likely to be significant for that SEA. 


The assessment of impacts can be done by estimating the absolute values for each scenario or by 
focusing on the differences. The following principles are suggested: 


• An impact should be included in the SEA if there is a difference between the “applied for use” 
and “non-use” scenarios; 


• Describe or quantify the difference. Only where absolute values for each scenario are 
immediately available should these values be used or where understanding the total values are 
important for the assessment (e.g. total costs borne by a particular actor in a supply chain, 
particularly if these occur over different timeframes to any benefits derived or where the 
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differences in environmental and health impacts can only be determined by assessing the total 
impacts for both scenarios and then comparing the total values to estimate the difference). 
Otherwise it will normally be easiest to identify and describe any differences between the 
scenarios. 


• Describe the consequences - what are the implications of the differences in costs and benefits of 
the “applied for use” scenario compared to the “non-use” scenario.  


3.2.3 Minimise key uncertainties that arise in the analysis (if it is feasible to do so) 


The SEA is likely to be partly based on assumptions, projections and predictions about the likely 
behavioural response of actors in relevant supply chains, on their future usage (of the substance or 
an alternative substance) and the significance of each impact under the relevant scenarios. During 
the analysis it should become more apparent what the key uncertainties are.  


The greater the uncertainty, the less confidence there will be in the predicted impacts. The applicant 
or third party should try to minimise these key uncertainties during their data collection process and 
should demonstrate the implications of uncertainties in their analysis. As part of the analysis, the 
applicant or third party should focus on uncertainties that are likely to have the greatest impact i.e. 
those that prevent the applicant or third party from developing a robust conclusion.   


It is important to realise that some uncertainties will be impossible to eliminate (e.g. due to a lack of 
scientific knowledge about the effects of a substance). These are known as residual uncertainties. 
Guidance on how to analyse uncertainties is provided section 4.3.   


3.2.4 Avoid double counting 


It will be necessary to determine the likely response of each actor along the supply chain in the 
“non-use” scenario(s). This is likely to be best achieved through consultation with affected actors 
along each relevant supply chain (see the previous chapter for further details).  


When determining the real cost of the “non-use” scenario it is important to avoid double counting 
impacts along the supply chain, so as not to exaggerate an impact. E.g., if a manufacturer can pass 
on any additional cost along the supply chain, the applicant should not consider this a cost to that 
actor. 


There is another aspect of potential double counting that should be considered. Payment of 
environmental charges and taxes sometimes constitutes internalisation of external environmental 
costs. If that is the case, then these environmental costs should not be covered under the 
environmental and human health impacts. In practice, this aspect should be dealt with by 
considering if any of the environmental costs are already covered under the economic impacts.  


Another example is that the costs associated with worker health are only covered under health and 
environmental impacts, and are not additionally included under economic and/or social impacts.   


In general, it should be assured that a given impact is only counted under one impact heading.  


By being transparent about how impacts are allocated and calculated (e.g. the methodology, what 
factors make up the estimate and what variables were used), it should make it clear to the reader 
that impacts have not been double counted. This will improve the credibility of the SEA.    
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Example - Analysing impacts along the supply chain 


If it costs a manufacturer an additional €10m a year to use an alternative, but that manufacturer is 
able to pass on €4.5m a year to downstream user A and €4.5m a year to downstream user B through 
higher prices, then the net cost impact on the manufacturer of using the alternative is only €1m. For 
downstream users A and B, this €4.5m a year should only be considered to be an additional cost if 
they are unable to pass on the costs in their end-product through a higher market price.  Therefore 
the cost of using the alternative to the whole supply chain is still €10m, although in this example the 
majority of the burden of additional costs of using the alternative occurs to downstream users A and 
B. 


 


3.3 Human health and environmental impacts 


Please note, that as part of developing this guidance, a need was identified for further development 
of methodologies for appropriately describing and assessing the human health and environmental 
impacts in an SEA context in order to assess the change in impacts comparing the “applied for 
use” and “non-use” scenarios. In particular this concerns the quantification and valuation of 
impacts in order to compare the impacts identified, assessed and described in the context of this 
guidance. This section may therefore be updated at the time such developments become available. 


3.3.1 Introduction on human health and environmental impacts 


The purpose of the SEA is to investigate whether the benefits from continued use of the Annex XIV 
substance outweigh the risks from its continued use. To determine the latter, it is necessary to assess 
the health and environmental impacts of the “applied for use” scenario as compared to the “non-
use” scenario(s). If it has been justified when describing the "non-use" scenarios (under Stage 2) 
that unsuitable alternatives are likely to be used if the authorisation is not granted, this includes 
addressing impacts of these alternatives as well as other changes in impacts in the supply chains of 
these alternatives. If the likely “non-use” scenario is not to have the function/service available 
anymore, this should also be considered carefully in relation to human health and environmental 
impacts (recognising that the function fulfilled by substances in their end uses may provide 
protection against human health and environmental impacts).  


This section describes how the impacts of manufacture, import and/or use of the Annex XIV 
substance are compared to not using the Annex XIV substance in terms of impact on human health 
and the environment. It is important to understand what the changes in health and environmental 
impacts will be (i.e. the difference between the “applied for use” and “non-use” scenario) in order to 
be able to draw conclusions on what will be the net impacts on human health and environment of 
the refused authorisation, if these are to be compared to the net socio-economic benefits of granting 
an authorisation of the Annex XIV substance for the applied for uses. 


The basis for the identification and assessment of health and environmental impacts is a proper 
understanding of the changes that the refused authorisation is expected to cause (i.e. the “non-use” 
scenario):  


• on the manufacture, use or placing on the market of the Annex XIV substance;   
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• on the manufacture, use or placing on the market of unsuitable alternative chemicals, 
processes or technologies18, if identified as a likely response when defining the non-use 
scenario; and/or 


• on any other affected process upstream or downstream in relation to the Annex XIV 
substance and alternative substance, process or technology.  


This should already to a large extent have been described as part of definition of the “applied for 
use” and “non-use” scenarios and the related scoping of system boundaries. As discussed below, the 
assessment of health and environmental impacts may, however, lead to revisiting parts of the SEA 
(iterations) in relation to the understanding of the “non-use” scenario and the original scoping of the 
SEA. 


The assessment of the health and environmental impacts of the reduced/abandoned manufacture, 
use or placing on the market of the Annex XIV substance under the “non-use” scenario will mean, 
in the first place, reduced adverse effects caused by that substance. The starting point for assessing 
these impacts will be information contained in the applicant's CSR.  


The SEA should furthermore address impacts related to possible unsuitable alternatives. As part of 
the preparation of the analysis of alternatives in the Authorisation application, the applicant may 
have already compared the risks of the Annex XIV substance with possible alternatives as well as 
assessed the availability and technical and economic feasibility of alternatives (see Guidance on the 
preparation of an application for authorisation). For SEA purposes, the applicant will however often 
need to consider a more detailed description of significant health and environmental impacts related 
to the “applied for use” and “non-use” scenarios, including impacts of reduced/abandoned 
manufacture, use or placing on the market of the Annex XIV substance and impacts of the 
anticipated implementation of the identified alternative substance or technology or other significant 
health and environment impacts. This section is aimed at assisting the applicant in presenting a 
robust and transparent SEA in relation to covering all relevant Health and Environmental impacts 
(see also Chapter 2 scoping phase). 


In general, for impacts associated with unsuitable alternative substances or techniques and the 
associated relevant supply chains, the information can be scarce. This may particularly be the case 
for impacts not directly linked to use of the substance/alternative (for instance changes in energy 
consumption up or down the supply chain). 


When assessing health and environmental impacts, a stepwise approach is proposed, whereby the 
assessment focuses on those health and environmental impacts that are considered to be significant 
outcomes of the “non-use” scenario, with the level of detail and quantification applied determined 
by the extent to which further information will contribute to developing a robust SEA. Throughout 
the process, judgements will need to be made (drawing on the expertise of others as appropriate) on 
what impacts are likely to be significant and how these can best be assessed. 


The two main challenges are to identify the scope of relevant impacts (i.e. what range of different 
impacts to cover) and the extent to which impacts should be quantified (i.e. the level of detail and 
analysis).  In relation to the latter, it should be borne in mind that the outcome of this chapter will be 
compared to the changes in impacts identified in other parts of this guidance. 


                                                 


18 Note that the SEA non-use scenario may be based on the use of an alternative that the applicant has found to not be 
suitable and/or available in his analysis of alternatives, see Section 2.3.2. 
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A particular problem with regard to determining and quantifying human health and environmental 
impacts is that Annex XIV substances will often have properties for which a Derived No-Effect 
Level (DNEL) (e.g. non-threshold CMR substances) or a Predicted No-Effect Level (PNEC) cannot 
be determined (substances with PBT or vPvB properties). For some substance not having a 
threshold19, it may be possible to (semi-)quantitatively assess the dose-response behaviour, 
including e.g. establishing a Derived Minimum Effect Level (DMEL) for non-threshold 
carcinogens20. When no dose-response information can be established, it is more difficult to 
estimate and quantify the possible toxic impacts. Therefore, it may only be possible to assess these 
impacts on a qualitative level for certain non-threshold substances. 


This will also become evident when preparing the Chemical Safety Report (CSR) for these types of 
substance (See Chapter R.8 and R.11 of Guidance for preparing a Chemical Safety Report).  In 
particular for PBT/vPvB substances, the emphasis of REACH is on reducing emissions throughout 
the life-cycle of the substance and of characterising remaining emissions. What can be done in an 
SEA context is to recap all relevant scientific information, to record volumes used and to 
characterise (estimate) emissions.  Most of this information can be found in the CSR. In drawing 
conclusions on the SEA, this information will need to be compared to the other impacts as part of 
the overall comparison of the “applied for use” and “non-use” scenarios. 


Figure 14 and the related text below describe the steps that can be taken to identify, assess and 
valuate the impacts. 


                                                 


19 And therefore only eligible for authorisation under the socio-economic route. 


20 It is important to stress that a DMEL is not equivalent to a DNEL. A DNEL expresses a derived value below which 
exposures should be controlled – with the underlying assumption that such an exposure level would be below a no-
effect-level. For non-threshold effect, the underlying assumption is that a no-effect-level cannot be established and a 
DMEL therefore expresses an exposure level corresponding to a low, possibly theoretical, risk. Please refer to Chapter 
R.8 in the Guidance on Chemical Safety Report for further information on how to derive and use DMELs. 
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Figure 14    Scheme for assessment of health and environmental impacts 


 


 


Step 1. Changes in the manufacture, import and use of substance and unsuitable alternatives in 
relevant supply chains. Initial identification of relevant health and environmental impacts.  


A refused authorisation of a use of the Annex XIV substance will eliminate or reduce emissions of 
and exposure to that substance. However, if an unsuitable alternative is likely to be used under the 
“non-use” scenario, emissions of and exposure related to that alternative could increase. Changes 
in relevant supply chains may also result in changes in emissions/exposure of various other 
substances from other processes in the affected supply chains, i.e. upstream or downstream 
processes related to the manufacture or use of the Annex XIV substance or alternative substances 
or techniques. This may also include impacts or substances created unintentionally, e.g. increased 
or decreased emissions from energy generation, or exposure to physical factors (e.g. vibration, heat 
or explosion) as well as increased or decreased consumption/production of other things such as 
waste production and water use. Potential impacts upon any/all environmental compartments and 
human health (such as impacts on workers, consumers and general population indirectly exposed 
though the environment) should be considered. At the end of this step the purpose is to identify all 
the health and environmental impacts that are likely to be of significance, based on the changes that 
will occur to relevant supply chains.  


Step 2. Changes in emissions and exposures 


Based on the initial identification of relevant supply chains, exposures and impacts, the next step is 
to summarise the associated changes in emissions and exposure in a quantitative or at least a 
qualitative way. 
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Step 3. Change in Health and Environmental Impacts 


The exposure may lead to – depending on the characteristics of the substance and the level of 
exposure – an unwanted impact of the substance on human health or the environment. Examples of 
unwanted human health impacts are skin irritation and cancer, and for environmental impacts, 
toxic impacts on populations and secondary impacts at ecosystem level, deterioration of habitats 
and ultimately extinction of species and/or other environmental impacts not directly related to the 
toxicity of the substance (e.g. global warming). When assessing impacts, one needs initially to 
assess qualitatively how the changes in emissions and exposure (that result from a refused 
authorisation – i.e. the “non-use” scenario) may affect the impacts. Note that 'impacts' may be 
'positive' (in cases where emissions/exposures are avoided/reduced) or 'negative' (in cases where 
emissions/exposures are generated/ increased). 


In some cases the identified changes in impacts can be quantified in physical terms (e.g. by 
assessing how many cases of skin irritation or cancer would be reduced per year as a result of the 
refused authorisation or introduced by an unsuitable alternative, or the expected impact in a 
population of a certain species in a specific local environment), while in other cases they can only 
be described in qualitative or semi-quantitative terms (e.g. number of workers exposed to a 
carcinogen or the percentage of species in an environmental compartment that are likely to be 
affected). 


To the extent the impacts can be quantified, it is possible to move to the next step; the 
valuation/monetisation of impacts. 


Step 4. Valuation of impacts 


The final step is to give a further interpretation of the changes in impacts. This may be done by 
using damage indicators and/or by assigning monetary values to the identified impacts. 


It is possible to give monetary values for several quantified human health impacts. In some cases it 
is also possible to give monetary values for environmental impacts. By applying these values, one 
can monetise the human health and the environment impacts resulting from a refused authorisation 
(allowing comparison with other monetised impacts in the SEA). 


The above outline is used as the conceptual framework for identifying, assessing and, if possible, 
quantifying, and ultimately valuating health and environmental impacts.   


Section 3.3.2 describes how to identify relevant supply chains affected and how to make an initial 
identification of relevant health and environmental impacts; section 3.3.3 further addresses how to 
identify changes in emissions and exposure.  Section 3.3.4 addresses how to determine, assess and 
if possible quantify impacts; and Section 3.3.5 deals with the valuation of impacts.  Possible sources 
of data are highlighted and example boxes provided. Finally, section 3.3.6 describes how results 
may be reported. 


As indicated above, it will rarely be possible to quantify (in Step 3) or give values for (Step 4) all 
impacts. However, the aim should be to at least qualitatively describe the main changes in health 
and environmental impacts foreseen as the difference between the “applied for use” and the “non-
use” scenarios.   


Some iteration may be needed as the data collection takes place throughout the exercise. This may, 
for example, point to new relevant emissions that were not thought of initially, or it may turn out 
that during quantification of impacts an emission initially considered important is found to be of 
less relevance. Therefore, as a starting point, the scope of the exercise should be as broad as 
possible. In this way, one can make sure that important aspects are not overlooked. The scope 







SOCIO-ECONOMIC ANALYSIS – AUTHORISATION 
 


  56   


should cover changes in the entire supply chain(s) of the Annex XIV substance and possible 
alternatives and include direct and indirect emissions/exposures and impacts. 


3.3.2 Changes in the manufacture, import and use of substance and unsuitable alternatives 
in relevant supply chains and initial identification of relevant impacts 


3.3.2.1 Relevant supply chains 


The relevant supply chains are those where there will be a difference between the “applied for use” 
and the “non-use” scenarios i.e. ‘what will be different if an authorisation is not granted. These 
should already have been largely identified and described in the scoping and definition of the 
“applied for use” and “non-use” scenarios (Stage 2). At this point it should be considered in more 
detail what the changes in emissions/exposures/impacts will be in the affected supply chains and 
whether all relevant supply chains were initially identified. In other words, the activities may lead to 
iterations of the SEA. The following gives some idea of the type of questions/considerations that are 
relevant at this stage of the assessment. 


Consider all those emissions/exposure/impacts that will be reduced/eliminated as well as 
new/increased emissions/exposure/impacts caused by a refused authorisation: 


• Upstream:  For example, if another (unsuitable) alternative substance fulfils the function(s) 
of the Annex XIV substance, will that lead to differences in emissions/exposure/impacts 
upstream from the Annex XIV substance (e.g. lower emissions) as well as upstream from 
the alternative (e.g. higher emissions)? 


• Manufacture:  There will of course be lower emissions/exposure/impacts of the Annex XIV 
substance and other substances used/generated during its manufacturing process. If, for 
example, an unsuitable alternative substance fulfils the function(s) of the Annex XIV 
substance under the “non-use” scenario, higher emissions of that substance will occur, as 
well as higher emissions of other substances used/generated during that manufacture. 


• Downstream:  Consider the health and environmental impacts of not using the Annex XIV 
substance and, if use of an unsuitable alternative substance/technology is a likely response, 
to which extent that will trigger lower, higher or new emissions and/or different resource 
consumption and/or different consumer/worker exposure? 


• Other affected supply chains:  For example, will it require less or more energy or reduce or 
increase other emissions in the processing steps needed to produce a different technology 
fulfilling the function(s) of the Annex XIV substance? 


• Overall, there will be reduced emissions/exposure/impacts for the Annex XIV substance and 
increased emissions directly related to the possible alternative(s). However, for emissions of 
other substances and for other types of impacts (e.g. energy use), impacts at all supply-chain 
stages may potentially increase or decrease, depending upon the particular circumstances. 


If not granting an authorisation will lead to the use of an unsuitable alternative substance, then the 
supply chains producing and using that alternative should be considered (including end-of-life 
stages). The procedure will be, subject to the need for and accessibility of information, to look at 
raw material production, production of the two substances and use of the two substances throughout 
the supply chains and final disposal of any downstream user products.  Note that there may be more 
than one alternative substance under the “non-use” scenario. 
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If the “non-use” scenario implies use of alternative technology, the procedure is similar. The supply 
chain for the alternative technology should be included. For example, it should include 
considerations of whether there is equipment which causes any significant emissions or other 
impacts during manufacture (including the raw material use for the equipment). 


If non-use is loss of functionality, it should be considered whether there would be any human health 
and environmental impacts from not having this functionality (as e.g. increased risk for fire and 
accidents).   


The extent to which the analysis of different supply chains needs to be conducted should depend 
upon the overall level of detail that is likely to be practicable and proportionate to demonstrating the 
relevant impacts of the “non-use” scenario. 


3.3.2.2 Initial identification of relevant health and environmental impacts 


Since the basis for the SEA in an application for authorisation relates to evidence that the socio-
economic benefits outweigh the risks to human health and/or the environment arising from the use 
of the Annex XIV substance, the starting point in identifying relevant health and environmental 
impacts will relate to the risks associated with that substance. There should already be a good 
understanding of the properties and emissions/exposures of the Annex XIV substance and therefore 
the associated risks. 


Given that starting point, one important purpose of the SEA is to analyse whether refusing an 
authorisation would lead to other disadvantages, including other significant health and 
environmental problems. Depending on the identified "non-use" scenario (Stage 2), these may be 
triggered by unsuitable alternatives fulfilling the functionality of the Annex XIV substance or by the 
fact that the functionality will no longer be available. 


For example, where there is a ‘drop-in’ alternative substance with a similar production and use 
pattern to the Annex XIV substance, a comparison of the hazardous properties of the two (or more) 
substances may provide useful information on determining what types of impacts are likely to be 
relevant. This will be conducted in the analysis of alternatives. However, for the SEA, consideration 
should also be given to the impacts of other substances used in the production of the Annex XIV 
substance and possible alternatives and of unwanted by-products to which relevant exposure 
conditions might occur. 


A refused authorisation may result in wider changes to the supply chains that could have other 
impacts on human health and the environment. This should in all cases be considered when the 
alternatives are alternative processes or technologies. 


Consideration should be given to the types of impacts that may occur at each stage of the supply 
chains (from raw material extraction to ultimate disposal).   


A non-exhaustive list of the types of health and environmental impacts that may be relevant is 
provided in the following box. 
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Human health and environmental impacts that may be relevant (examples) 


Human health 


• Morbidity 


        o Acute effects (e.g. skin or lung irritation) 


        o Chronic effects (e.g. asthma or reproductive disorders)  


• Mortality (e.g. premature death due to cancer)   


Environmental 


• Ecological impairment, i.e. biodiversity and functioning 


• Habitat destruction  


• Water quality impairment 


• Air quality impairment 


• Soil quality impairment 


• Other impacts, such as 


o Climate change (e.g. greenhouse gas emissions) 


o Water consumption/abstraction 


o Landscape/aesthetic quality of environment 


• Resilience and vulnerability to environmental impacts  


 


3.3.2.3 Determining significance 


The toxic and ecotoxic impacts of the Annex XIV substance are of key importance because this is 
the reason it has been listed on Annex XIV. Such impacts should always be considered in 
determining the impacts of continued use compared to the non-use scenario.  In relation to other 
health and environmental impacts, a judgement will have to be made regarding which are relevant 
and consequently which should be investigated in more detail. 


It is not appropriate to provide hard and fast rules for determining which impacts are likely to be 
significant, but some guidance is provided in the examples below on narrowing or widening the 
scope. The process may be an iterative one and it may be necessary to consider other issues that 
were not originally identified once the impacts have been further characterised. 







SOCIO-ECONOMIC ANALYSIS – AUTHORISATION 
 


   
 


59 


Example 1     Initial considerations about significance of health and environmental 
impacts 


Each authorisation application will be different and the changes to the supply chains and 
health/environmental impacts that are of relevance to determining the net benefits of a refused 
authorisation will also be different. 


Identifying and understanding the changes to the supply chains is the starting point for 
understanding which impacts are relevant and which are not. It may be helpful to construct process 
trees/flow diagrams for the use of the substance and possible alternatives, including the physical 
flows throughout relevant supply chains (see also Section 2.4.1). 


The significance of the impacts will be determined by their relative size compared to other impacts. 
For example, if refusal of the application leads to a first crude estimate that an additional 200 tonnes 
per year of CO2 emissions will occur, one can use the information about market price of CO2 (which  
at the time of writing is about €20/tonne CO2) and deduct the significance of reducing emissions by 
200 tonne CO2 being worth about €4,000. Even though the 200 tonne CO2 estimate may be highly 
uncertain at this point of the analysis, it may give a feel for whether this impact is significant. 


The decision on what impacts are significant will be based on judgement. These judgements can be 
informed by information from and discussion with other experts (e.g. on particular impacts such as 
waste generation or on particular sectors within the supply chains). Such expert judgements should 
be justified and documented. 


It will always be possible to return to this stage later if other health and environmental impacts are 
identified as being relevant following more detailed analysis. The aim at this stage should be to 
demonstrate an appreciation of what is likely to be significant, as well as what is not likely to be 
significant (and why not). 


 


Example 2     Substance specific examples of identifying wider significant impacts 


There may be possible wider impacts connected with the use of an alternative substance. Consider 
for instances a historical example relating to the replacement of tetraethyl lead (TEL) as an anti-
knocking (burning control) agent in petrol engines for cars, with methyl tertiary butyl ether (MTBE) 
being one of the possible alternatives.  


MTBE is a technically feasible alternative to TEL and in addition MTBE also reduces the formation 
of the other polluting gases carbon monoxide and nitrogen oxides. However, the very wide and 
dispersive use of petrol means that MTBE (indeed any additive) has great potential to get into the 
environment. Because of possible spillages and leaks from containers (especially where petrol is 
stored underground), it has great potential to get into groundwater and although it is not particularly 
toxic (compared to TEL), it is not very biodegradable and it can taint the taste of potable water at 
very low concentrations. In a case like this, the scope of the analysis would need to include the 
consideration of the potential impacts of the alternatives on groundwater and potable water supplies. 
This would form part of the assessment of the alternative in order to establish whether or not risks 
would be reduced.  


(Whilst this example relates to a substance, TEL, that was restricted, the principle under the 
Authorisation procedure is the same.) 
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3.3.2.4 Outcomes 


The analyses described above should provide an understanding of what health and environmental 
impacts are relevant for the supply chains in question and which of these are likely to be of most 
significance. This will provide a scope for more detailed analysis. 


It may be possible at this stage to take a decision that sufficient information is already available to 
analyse the impacts of the “non-use” scenario compared to the “applied for use” scenario. For 
example, if the alternative most likely to be used under the “non-use” scenario would be a ‘drop-in’ 
substitute, it may be possible to infer that changes relevant for health and environment do not go 
beyond the same supply chain and thus the scope of the analysis can be narrowed to this. 


In many cases it will be necessary to give further consideration to the emissions, exposure and 
impacts of the changes to the supply chains as these determine the actual impacts on health and the 
environment. This should certainly be the case where the overall level of health and environmental 
impacts (toxic/ecotoxic or otherwise) are likely to be extensive. 


3.3.3 Changes in emissions and exposure 


3.3.3.1 Background 


In order to determine the consequences of changes to the supply chains (in terms of the relevant 
health and environmental impacts), it is necessary to gain an understanding of the extent to which 
the humans and the environment will be exposed to the various factors considered.  In this context, 
‘exposure’ may include direct or indirect exposure to substances or exposure to physical changes 
(temperature, noise, resource use, waste generation, etc.). 


This section provides an overview of how the extent of such potential changes may be 
characterised. 


The relevant emissions/exposures are all types of emissions to air, water and soil that can lead to 
human health or environmental exposures and impacts. 


In addition, resource consumption should be considered, particularly when resource consumption 
leads to emissions, e.g. as a result of mining or as emissions from energy consumption.  


Human health impacts may follow from: 


• Exposure of workers (e.g. via inhalation, dermal or ingestion exposure in the workplace); 


• Exposure of consumers (e.g. via inhalation, dermal contact or ingestion following use of 
consumer products); or 


• Exposure of man via the environment (e.g. via inhalation of ambient air and consumption of 
contaminated food and drinking water). 


Humans can also be exposed to physical impacts associated with the physicochemical properties of 
chemicals (including flammability, explosion, etc.) and with the properties of (alternative) 
processes/technologies (e.g. risk of accidents, vibrations, noise). 


Environmental impacts may follow from emissions to the environment that may lead to pollution of 
different compartments (e.g. air, water, soil, sediment) and eventually to impacts on living 







SOCIO-ECONOMIC ANALYSIS – AUTHORISATION 
 


   
 


61 


organisms. Environmental impacts may also follow from physical changes (e.g. temperature, 
resource use, waste generation) which may affect habitats and lead to landscape impacts. 


3.3.3.2 Data collection on emission and exposures 


A considerable amount of data is collected for the Annex XIV substance in the development of the 
CSR (see Guidance on Information Requirements and Chemical Safety Assessment) and for 
possible alternatives in the analysis of alternatives (see Guidance on the preparation of an 
application for authorisation). This includes data on the emission, exposure and impacts. These are 
key data for the analysis to be done in the SEA.  However, these data might not fully reflect all 
relevant emissions and impacts on heath and environment; therefore further data collection may be 
considered. For example, it is unlikely that the CSR or the analysis of alternatives will have 
provided details of the numbers of workers or consumers exposed. However, in the CSR for the 
Annex XIV substance there will be important information on emissions and how they are controlled 
as well as consideration of the conditions under which exposure occurs (such as in operating 
conditions and exposure scenarios) and the environment into which releases occur. 


Applicants will have considered in the scope of the SEA and in other parts of the application the 
number of sites where the applied for use(s) take(s) place. In some cases this may be at a single site 
and therefore site-specific data can be gathered that will allow a more accurate and specific 
assessment to be made of emissions and control of emissions, as well as the exposures in terms of 
the number of workers affected and details of the environment into which releases occur.  


The assessment of emissions and exposure from the various relevant supply chains (see Section 
3.3.2.1) can be based on data on the processes, including use of materials and inputs such as energy, 
water and raw materials and outputs (via products and emissions). Such data might be sourced from 
manufacturers and other organisations involved in the supply chains. If suitable data are not 
available directly, it may be possible to use information from the literature or databases, such as that 
outlined in the following box. 


Examples of possible data sources on emissions and exposure 


Examples of the types of data sources that could be used in estimating emissions of and exposure to 
the relevant environmental and health endpoints are set out below. In practice, the data that will be 
needed for each application will depend upon the specific substances and technologies relevant to 
that particular case. 


• Emissions and exposure estimates developed for other substances under REACH (and other 
legislative regimes in the EU and elsewhere). 


• Emission scenario documents developed by the OECD (www.oecd.org). 


• US EPA exposure assessment tools and models (www.epa.gov/oppt/exposure/). 


• Reference documents on Best Available Techniques under the IPPC regime (eippcb.jrc.es). 


• Emission inventories, such as those for greenhouse gas emissions or air pollutant emissions 
(rod.eionet.europa.eu/index.html). 


• Emissions register for chemical substances, such as the European Pollutant Emissions Register 
(www.eper.ec.europa.eu/eper/). 
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• Statistics on e.g. specific energy consumption of fuels and industrial processes (e.g. DUKES in 
the UK). 


• Assessments of risks to human health and the environment through industrial accidents in 
relevant supply chain stages (e.g. under the Seveso II regime). 


• Life cycle assessment databases may provide average emission data related to the impacts of 
various materials and processes 
(see e.g. as a starting point http://lca.jrc.ec.europa.eu/lcainfohub/datasetArea.vm) 


• Population data based on population censuses as well as aggregated data from Eurostat. 
(http://epp.eurostat.ec.europa.eu/) 


• Information about occupational distribution of workers from industrial statistics 


• Environmental data on ecosystems from the European Environmental Agency ( 
http://www.eea.europa.eu/ ) 


 


3.3.3.3 Characterisation of changes in emissions and exposures 


At this stage, it should be possible to at least provide a qualitative description of the extent of 
exposure that is likely to occur at relevant stages in the supply chains of interest. This should 
include all of the health and environmental impacts that are likely to be of significance. The data 
sources detailed in the previous section may allow certain emissions and exposures to be quantified. 
The extent to which this is done should depend upon the overall level of quantification that is likely 
to be practicable and proportionate to demonstrating the impacts. 


It will be up to the applicant developing the application for authorisation to determine the extent to 
which the emissions and exposures are quantified. Presentation of the outcomes of this stage in a 
tabular format including emissions/exposure for each relevant health/environmental issue at each 
relevant supply chain stage may aid comprehension. 


The characterisation of emissions, exposure and impacts at this stage could be qualitative or 
quantitative (or a mixture of the two). The procedure would be to start with qualitatively identifying 
where there might be differences in emission between the “applied for use” and “non-use” 
scenarios. It might be possible to quantify the emissions and this should be done if practicable as it 
will be an important factor in determining significance of the impacts. 


Key aspects to consider for emissions and exposures are: 


• Duration – i.e. how long the emission/exposure lasts for. This should include consideration 
of whether the exposure is continuous or intermittent. 


• Frequency – i.e. how often emission/exposure happens. 


• Population or compartment exposed – for humans the exposed population may include 
particular groups (some of which may need special consideration e.g. young children or the 
ill). The numbers of exposed may be estimated (although this information is not normally 
reported in standard safety/risk assessments). For the environment this should include 
consideration of what environmental compartments are exposed, the spatial distribution of 
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chemicals and particularly vulnerable parts of the environment (sensitive species, protected 
habitats, etc.). 


• Exposure route: for human health this will determine the exposures of individuals; 
analogously, the extent of exposure of environmental organisms will depend on the 
environmental compartment in which they live and their behaviour (e.g. diet).     


3.3.4 Changes in health and environmental impacts 


3.3.4.1 Relating emissions/exposures to impacts 


Having identified the difference in emissions and exposures, the possible impacts following from 
the emissions/exposures should be identified. 


The following should be taken into account: 


• One type of emission can lead to different types of impacts (some chemical substances may, 
for example, cause cancer as well as impacts on aquatic organisms; emissions of ammonia 
can cause human health impacts through particulate matter formation, and also contribute to 
euthrophication and acidification). 


• Several types of emissions may contribute to the same type of impact (e.g. different 
substances may lead to the same toxic response). 


• Impacts can be described and subsequently quantified at different stages in the pathway 
between causes and impacts (between emission and eventual consequence in terms of e.g. 
skin irritation, sickness or lost lives). 


There might be great uncertainty with regard to the possible impacts and this should be reflected in 
the description within the SEA. It may be that a description of impacts, such as e.g. contamination 
of certain environment compartments, will be the best that can be achieved if it is considered that 
the uncertainty related to estimating an impact (e.g. for human health sickness or death, and for the 
environment extinction of certain populations or accumulation in particular species) is high. 
Nevertheless, relating emissions/exposures to impacts should be attempted because the long-term 
and wide reaching potential for impacts of Annex XIV substances is the reason that such substances 
require authorisation and it is the aim of the SEA to demonstrate that that the socio-economic 
benefits of continued use outweigh these impacts.   


The level of detail may also depend on how far impacts can actually be quantified. Identification 
and description of impacts is therefore related to the activities outlined in Section 3.3.4.4 on 
quantifying impacts. 


Examples of the types of impacts that it may be possible to estimate are outlined in the following 
box. 
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Examples of types of impacts that it may be possible to estimate 


Human health  


• morbidity or mortality through exposure to a toxic substance; 


• morbidity or mortality due to different explosive characteristics of the substance; 


• morbidity through exposure to noise, vibration radiation; and  


• other human health impacts (which should be specified in the SEA). 


Environmental 


• eco-toxic impacts (including accumulation) upon ecosystems/species/populations; 


• euthrophication or acidification of water or soil; 


• amount of waste generation; and 


• other environmental impacts (e.g. on habitat, natural resources supply, landscape). 


 


The potential impacts will generally need to be further assessed and, where possible, adequate and 
proportionate, they should be described qualitatively, quantitatively or as a mixture of the two. It 
will be a matter of judgement for the applicant in determining how far the assessment should 
involve quantification and monetisation of impacts. The overall aim should be to have gained, and 
be able to communicate, an understanding of (or a ‘feel for’) the significance of the impacts. 


3.3.4.2 Data on impacts assessment 


Understanding the likely impacts from each exposure requires expertise in toxicology and eco-
toxicology and in other health and environmental impacts. As with other parts of the SEA, 
depending on the case in question, it is likely to be appropriate to consult with relevant experts in 
the fields concerned. 


See the Guidance on Information Requirements and Chemical Safety Assessment in relation to 
assessment of toxic risks from substances.  


In cases where several emissions not related to (eco)-toxicity have been identified, Life Cycle 
Impact Assessment (LCIA) methodologies may be applied to get an idea of the likely resulting 
impacts. See for example http://lct.jrc.ec.europa.eu/assessment/partners for links to some 
organisations providing such methodologies. These methods may also be used for the further 
quantification of impacts (described below). See also Guidance on the preparation of an application 
for authorisation for determining the ‘non-toxic’ risks of alternatives. 
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3.3.4.3 Qualitative assessment of impacts 


Toxic impacts to human health 


When a quantitative measure of impacts is not feasible, qualitative criteria can be used to 
characterise impacts. 


The human health and physical impacts can be characterised by means of criteria of potency 
(hazard) and exposure. For example, it may be possible to come to a qualitative description of the 
likely impacts by considering the following criteria (in practice, other criteria may be appropriate): 


a) the potency of intrinsic properties of concern e.g. no-effect-level or other indicators of dose-
response (median or other percent effects levels); potency could also be indicated 
descriptively (e.g. mild, moderate or severe); 


b) the potential for effects to be transferred to future generations (i.e. for mutagens and 
reprotoxins); 


c) severity of the effect (i.e. the type of effect and whether it can lead to morbidity and/or 
mortality)  for example skin irritation would, at an individual level, be considered less 
severe than asthma and both considered less severe than cancer; 


d) exposure characteristics, including which populations are exposed (workers, consumers, 
man via environment), number of exposed and to what extent/level (concentration/dose), 
how often (frequency) and for how long (duration). This could also consider the likelihood 
of failure of risk management measures (different performance, likelihood of non-
application).  


In cases where a risk characterisation ratio has been estimated as part of a safety/risk assessment, 
the value can be used as an indicator of whether the exposure exceeds a derived or predicted no-
effect level.  The potency of the intrinsic property of concern (criterion a) will be expressed by the 
no-effect level used to calculate the risk characterisation ratio. The ratio should not be used as the 
only criterion, because it does not include information about the severity of effects (which is 
important when comparing two or more substances) and the exposed populations.  Furthermore, the 
quantitative interpretation of the risk characterisation ratio is only possible if the dose-response 
curve is defined. Note that it will not be possible to do this for the Annex XIV substance if it is a 
non-threshold CMR or PBT/vPvB. 


Qualitative conclusions can then be drawn as to the expected severity and extent of the 
impacts. This exercise would be repeated for each relevant exposure situation and end-point. 


Health impacts caused by physicochemical properties and other physical forces 


It will generally only be possible to describe in qualitative terms the impacts caused by the 
physicochemical properties associated with a substance and physical forces associated with 
alternative technologies. To the extent possible, the types of impacts should be described, including 
increased/decreased likelihood of e.g. flammability/explosion, vibration/noise and the associated 
numbers of workers/consumers affected in a particular way. This may already have been done to a 
large extent in previous steps. 


Environmental impacts 


Similar criteria as for human health can be used to describe the expected impacts on the 
environment. In general terms, eco-toxicological and environmental impacts are more usually 
characterised by means of criteria of magnitude and significance, where magnitude is the intensity 
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of the potential effect and significance indicates the foreseeable damages of the receptor 
(population, community, ecosystem, and natural resources).  Examples of criteria that may be used 
include the following: 


• frequency of impact; 


• duration (will the impact be temporary or permanent; how long will it last); 


• extent, e.g. the percentage of a habitat that may be lost, geographical scale of exposure;  


• sensitivity/vulnerability of the receptor affected; 


• resilience of the receptor affected; and   


• ecological, economic or cultural relevance of the impacted receptor. 


At this stage, it may be possible to describe the likely magnitude and extent of the expected 
environmental impacts, not forgetting that – as explained previously – the presence or accumulation 
of the Annex XIV substance in an ecosystem may also be considered to be an impact.  For example, 
this may include, for each relevant endpoint, a description of the types of ecosystems (or organisms) 
likely to be affected, how widespread the impacts are likely to be and what the effect on those 
ecosystems will be. 


In order to aid presentation, it may be appropriate to rank the magnitude and significance of impacts 
(e.g. as high, medium or low), according to set criteria, provided that these are set out transparently 
and the decision-making processes can be followed.  


3.3.4.4 Quantitative assessment of impacts 


Overview 


It is important to attempt to quantify the human health and environmental impacts to the extent 
possible, practicable and proportionate. The more the health and environmental impacts can be 
quantified, the more solid the case can be made for the application for authorisation. One should not 
forget to take into account and document uncertainty related to the quantification. 


N.B. It is vital that greater weight is not given to quantitative data in the overall assessment 
simply because quantification has been possible for a particular impact.  There may be other 
impacts of significantly greater importance that cannot be readily quantified for reasons of 
data availability or uncertainty. 


Human health toxic impacts 


In order to quantitatively analyse the total health impacts, the applicant needs to have predictive 
estimates of exposed population (e.g. number of persons) and consider the type of severity of the 
health impairment that is likely to occur (e.g. in terms of reduction in life expectancy or degree of 
health impairment). Such data are not normally reported as part of chemical safety assessments. 
Therefore, it is highly recommended that such data are collected – to the extent possible – as early 
as possible and reported in the SEA accompanying the application for authorisation.  


In order to be able to quantify the impacts upon human health, a number of types of data are likely 
to be needed: 
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• Quantitative estimates of the relationship between individual exposure and the incidence of 
a defined health effect (e.g. skin irritation, respiratory illnesses, cancer) and derivation of a 
probability of that effect being manifested (i.e. a dose-response relationship); 


• Assessment of exposure, including e.g. the frequency and duration of exposure, the rate of 
uptake of the substance by the relevant route (e.g. inhalation, oral, dermal) in order to be 
able to estimate and average dose or a range of doses; 


• A measure of actual impact of the health effect (e.g. numbers of life years lost due to 
contracting cancer); 


• An estimate of the total population exposed (and if possible the distribution of exposure 
within that population). 


Figure 15 provides an illustration of how these types of data could be used to quantify the risks 
associated with cancer from the exposure to a non-threshold carcinogen released from a consumer 
(or other) product and to which a defined population is exposed. The specifics of the example are 
not important (e.g. it is recognised that carcinogens should be prohibited from use in such consumer 
products) and the figure is only intended to illustrate a possible process for quantifying impacts. 
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Figure 15    Illustration of quantification of health impacts for consumer exposure to a 
carcinogen 


Toxicological testing in rodents: linear relationship 
between exposure to substance and lifetime cancer 


incidence:


Relationship assumed to apply to humans


Exposure assessment developed for consumer 
exposure to substance:


1)  Frequency and duration of exposure
2)  Rate of uptake 


3)  Calculation of dose per individual


Probability of cancer per individual = 
 0.0001 per ng/kg bw/day


Estimated dose for typical/average individual exposed 
to the substance :
 20 ng/kg bw/day


Lifetime cancer risk for typical/average worker 
exposed to substance :


0.002
(1 in 500 over lifetime for exposed population)


Estimated on average 8 years life lost due to cancer 
incidence


Estimated life years lost due to this exposure =
1,600 life years lost


Annual life years lost due to this exposure =
160 life years lost per year


Estimated 100,000 million people exposed in this way 
on average in the EU


(average 10 years exposure)


Valuation


 


 


Environmental impacts 


Environmental impacts could involve ecosystem impacts (including toxicological effects on 
ecosystem structure and function) and impacts like reduced quality of soil, air and water (e.g. for 
drinking or recreation) influencing human use of these resources. 


In the case of impacts on ecosystems, the analysis may involve the quantification of the damage 
from the level of populations to the full ecosystem level. How to quantify these impacts, especially 
at ecological community and ecosystem level, based on observed effects on some species is a 
challenge that is not supported by any established scientific method so far, but operational methods 
might be developed in the future. 
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Alternatively, the assessment can be focused on the impact on particular populations or species, 
based on their sensitivity or economic or cultural/symbolic value. The impacts on these species can 
possibly later be valuated (see section 3.3.5) and the outcome can be regarded as a quantitative or 
semi-quantitative assessment, depending on whether the impact on those species is representative of 
the overall impact on the environment. 


The feasibility of a (semi)quantitative impact assessment is normally higher where applied to a local 
environment, e.g. to a specific industry site. 


Based on the extensive work carried out under the Convention on Long-range Transboundary Air 
Pollution of the UNECE, the European Commission applied in its Thematic Strategy on Air 
Pollution, the latest scientific findings of the critical levels and loads of acidifying and eutrophying 
substances, as well as the effects of ozone on ecosystems21. Furthermore several activities have 
focused on identifying the impacts of heavy metals on the environment22. Thus, a lot of existing 
knowledge can be used concerning the impacts of releases of heavy metals, ammonia, volatile 
organic compounds, NOx and SO2 to the environment. 


Other useful methodological references for the application of (semi)quantitative environmental 
impact assessment can be found in the assessment of potential accidental releases of dangerous 
substances for Seveso Directive23 (2003/105/EC) sites.   


3.3.5 Valuation of impacts 


3.3.5.1 How and what to value 


The valuation of human health impacts is based on the prediction of the total health damage, i.e. 
number of persons that might be affected by a certain health effect, ranging from morbidity to 
mortality. Depending on the extent to which such quantification has been carried out (see previous 
section) it may be possible to aggregate the health impacts. Two possible methodological 
approaches can be used.  


One possibility is to use weights based on disability or quality adjusted life years (DALY or 
QALY), in order to aggregate health impacts.  Appendix B1 gives further information on how this 
could be carried out. With DALYs and QALYs it is possible to carry out cost-effectiveness analysis 
as the benefits are in the units of “years” and costs in the units of “euros”.  


A second method is to use the willingness-to-pay estimates (WTP) of people for reducing the risk of 
dying or avoiding illness. Such values have been estimated both in the EU and other parts of the 
world. For instance, the most recent estimate used at the EU- level for the value of gaining a “life 
year” was €55,800 (in 2003 prices). The example below shows how such a value can be applied. 


                                                 


21 For details see, e.g. the Coordination Centre for Effects available at http://www.mnp.nl/cce/ 


 


22 For details, see e.g. the integrated assessment of heavy metal releases in Europe (ESPREME) available at 
http://espreme.ier.uni-stuttgart.de/ 


 


23 See  http://ec.europa.eu/environment/seveso/index.htm  
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EXAMPLE: How to apply a value of life year 


Continuing with the example of Figure 15, using the value of life year in Appendix B.1.2, it is 
possible to estimate the benefit of reduced exposure to the carcinogenic substance, with the 
assumption that the alternatives do not have such properties. Given that the benefit of not using the 
substance would be 160 life years per year and given that the value of the life year is €55,800, the 
monetised value of the benefit would be €8.9 million per year. This could be compared against the 
costs of the non-use scenario in a cost-benefit analysis.  


 


Changes in healthcare costs (hospital costs, medicine, etc.) and changes in production due to sick-
leave are means of valuing the impacts of improved health. This has been the basis for estimating 
the value of avoiding a “minor restricted activity day” at €41/day (in 2003 prices). Appendix B.1.2 
gives more details; including values for reducing the emissions of main air pollutants. Such values 
are likely to be helpful when different kinds of health end-points are valued.  


It is possible to value the external effects of air pollutants, which will mainly be caused by burning 
of fossil fuels. For example, for particular air pollutants, the European Commission – as part of the 
Clean Air for Europe programme – has estimated the value of the impacts for releasing one tonne of 
PM2.5 (particulate matter with a diameter smaller than 2.5 µm), NH3, SO2, NOx and VOCs in 
different Member States. Concerning the valuation of the impacts of greenhouse gases, the current 
or predicted market price of CO2 (being about €20/tCO2 at the time of writing) is likely to be a 
helpful source to value the changes in greenhouse gas emissions.  Such reference values can also be 
found from other sources. These are likely to be helpful in undertaking a quantitative analysis of air 
pollution or externalities of energy production. See Appendix B.1.2 for further details. 


Ecosystem services contribute to economic welfare by, for instance, the generation of income (e.g. 
crops, fisheries) or wellbeing (recreational values and non-use values, e.g. existence values) and 
through the prevention of damages resulting in costs for society (e.g. water regulation, erosion 
control). Therefore, for environmental impacts, the costs and benefits could be described as the 
value of changes in the services provided to society by the natural environment. 


Valuation of impacts should be carried out when possible and proportionate. Valuation helps in 
making the comparison between different types of impacts easier by giving an indication of the 
magnitude of the impacts in a form that allows like-for-like comparison. As with the analysis of 
other impacts, the valuation of impacts has various associated uncertainties. Therefore, the 
assumptions and sources of the values need be reported transparently. 


If there are no values that can be used, it is possible to undertake a specific valuation study. It 
should be noted that such studies require multi-disciplinary expertise and are usually resource 
intensive.   


However, there are many techniques that can be applied to valuate environment degradation in 
more general terms and the reduction of environmental services.  The example below includes 
several applications of such approaches. 


 


EXAMPLE: Valuation of environmental and health impacts 


Some examples of assessing environmental impacts resulting in monetary appraisal can be found in 
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a study conducted for the European Commission analysing benefits of REACH on the environment. 
The benefits have been calculated by three different approaches:  via the willingness-to-pay (WTP) 
for avoiding the environmental damage, via an identification of costs caused by environmental 
damages, and via an estimation of the current costs that could be avoided if the release of chemical 
substances were better controlled (e.g. less expensive drinking water purification).  


Among those three approaches, the damage function approach was applied based on case studies of 
selected substances (already restricted in the EU). While the value of the overall benefit of REACH 
presented in this study is subject to significant uncertainties due to certain assumptions and 
extrapolations, and while different approaches can also be applied, the substance-specific case 
studies can give some indications for an appraisal of environmental benefits in the context of 
REACH SEA. 


The extracts of the case studies are presented below.  The detailed calculations can be found in the 
above-mentioned report, referenced at the foot of this example. 


1,2,4-trichlorobenzene in drinking water 


An EU risk assessment has been conducted for 1,2,4-trichlorobenzene (1,2,4-TCB) and in particular 
the contamination of drinking water was considered.  It is estimated that 1.3 million people are 
exposed to concentrations in drinking water exceeding the WHO-limit of 20 µg/l, which is 
estimated to result in 582 cancer incidents per year in the EU-25.  The WTP to avoid a cancer case 
is €400,000 per non-fatal case and €1 million per fatal case.  It was not known whether the incidents 
caused by 1,2,4-TCB would be fatal or non-fatal, which meant that the incidents correspond to a 
cost in the range €98 to €582 million per year.  Thus the monetised benefit of not using 1,2,4-TBC 
were estimated to be in this range.  The cost of cleaning the drinking water is estimated to be €14-
89 million per year.  


Nonylphenol in sewage sludge 


Nonylphenol may accumulate in sewage sludge in concentrations higher than a limit value which is 
set for protection of the soil environment at farmlands.  It is estimated that between 1.1 and 9.1 
million tonnes (dry weight) of sewage sludge contains nonylphenol in concentrations exceeding the 
limit causing it to be unsuitable for use as a fertiliser on agricultural land.  Therefore, the sludge is 
often incinerated and, in addition, other fertiliser has to be supplied to farmlands.  The total cost of 
these alternative controls is estimated to be €229-1,829 million per year. 


Tetrachloroethylene in ground water 


Tetrachloroethylene (PER) is classified as carcinogenic category 3 and intake of drinking water 
with a concentration of 1 µg/l causes an extra lifetime cancer risk of 1.5 in 1 million.  It is estimated 
that 0.8% of drinking water is contaminated in concentrations exceeding 10 µg/l, but it is not known 
what percentage exceeds 1 µg/l.  However, it is estimated that 3.6 million people in the EU-25 
would be exposed to PER in concentrations exceeding 10 µg/l and, assuming a linear dose-response 
relationship, this would on average result in 0.8 extra cancer incidents per year.  The cost is 
estimated to €0.3-0.8 million per year for non-fatal (€400,000) and fatal (€1 million) incidents, 
respectively. 


Polychlorinated biphenyls (PBC) in fish 


PCB levels are still elevated in the environment and in particular in biota despite the ban on 
manufacture of PCBs more than 20 years ago.  Concentrations in fish are so high that the number of 
cancer incidents is estimated to be 194-583 per year in the EU-25.  As no information is available 
on whether these cancer cases would be fatal or non-fatal, the cost is given as a range at €78-583 
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million per year. 


The full study and case studies can be found on: 
http://ec.europa.eu/environment/chemicals/reach/background/docs/impact_on_environment_report.pdf. 


 


3.3.5.2 Data collection 


In many cases the applicant may not have enough information i) on the values themselves and ii) on 
quantification of the environmental impacts. Lack of such information hampers the possibility to 
monetize environmental impacts. However, there exist valuation studies containing values of 
ecosystem services. These can be used with a technique called “benefit transfer”. In this technique, 
values of an environmental asset can be transferred from an existing study to a similar context. 
Thus, the value of benefit can be derived. For instance, the Environmental Valuation Reference 
Inventory (EVRI) database of valuation studies (http://www.evri.ec.gc.ca) contains detailed 
information on environmental valuation studies, primarily from North America but with about 460 
studies from Europe. In addition, market-based methods, describing straightforward commercial 
and financial gains and losses, such as lost productivity (e.g. crop production) or additional costs to 
recreation and leisure, could be used in this context. Appendix B.1 gives further details on data 
sources. 


3.3.6 Reporting the results 


It is most likely that the results of the assessment of changes in health and environmental impacts 
will not be one aggregate number but rather a mixture of qualitative, semi-quantitative and 
quantitative information.  


It is therefore recommended that the reporting of the outcome of the assessment of the human health 
and environmental impacts should always comprise a comprehensive narrative description of all 
foreseen changes in impacts including: 


• The human health and environmental endpoints being affected both qualitatively and 
quantitatively; 


• The possible unit values used for monetising environmental and human health impacts (e.g. 
the value of life year) and the estimate total values (e.g. number of life years lost multiplied 
by value of life year); 


• The significance of  the impacts;  


• The certainty and confidence in the description and possible quantification of the impacts; 
and 


• All relevant assumptions/decisions and estimated uncertainties relating to what has been 
included (measurements, data sources, etc.). 


3.4 Economic impacts 


Economic impacts are concerned with costs or savings comparing the “non-use” scenarios with the 
“applied for use” scenario. Economic impacts comprise the net costs to manufacturers, importers, 
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downstream users, distributors, consumers and society as a whole. “Net costs” should take into 
account both additional costs to actors if an authorisation is not granted and possible cost savings 
caused by the transfer to alternatives. 


Economic impacts include, for example: 


• Cost of new equipment or production process necessary to comply if the authorisation is not 
granted or ceasing use of equipment/facilities before the end of their intended life: 


• Operation and maintenance costs (labour costs, energy costs etc); 


• Cost differences between different substances due to different production costs and purchase 
prices of the substances; 


• Cost differences due to differences between the two scenarios (due to reduced or improved 
efficiency for example) 


• Changes in transport costs; and 


• Design, monitoring, training and regulatory costs. 


Appendix I gives practical information and further guidance on how to calculate compliance costs 
in the application for authorisation. This annex is also helpful when the economic feasibility is 
assessed in the analysis of alternatives (see section 3.8 How to determine economic feasibility of 
alternatives in the Guidance on the preparation of an application for authorisation). 


In much literature, e.g. the EU guidelines for Impact Assessment (available via: 
http://ec.europa.eu/governance/impact/index_en.htm) a distinction is made between economic, 
environmental and social impacts, where health impacts are covered usually under either 
“environmental” or "social" impacts. Here, human health impacts are covered separately as part of 
human health and environmental impacts. The EU Impact Assessment guidelines also consider 
costs that arise from environmental or human health impacts as part of environmental and human 
health category. It means that economic impacts are primarily impacts on business and consumers. 
This guidance follows the same approach. 


 


Economic efficiency and equity 


Economic analysis makes a distinction between efficiency and equity. Efficiency relates to the most 
efficient use of scarce resources. For instance, if using a potential alternative technology requires 
more labour or energy input and therefore increases production costs, this is considered as a 
negative impact. This is because the overall efficiency of society to produce the same amount of 
goods and services is reduced. On the other hand, if a given new technology requires less labour 
input it is a benefit to society as there would be resources freed for a different use.  In this case, the 
overall efficiency (also called productivity) increases.  


Full utilisation of all factors of production (labour, capital, etc.) is often assumed in cost-benefit 
analysis.  So if the “non-use” scenario results in more capital and labour being used, then these 
additional scarce resources can not be used for different uses. In economics these costs are called 
“opportunity costs” and refer to the costs of the “non-use” scenario to society.  If there are a lot of 
free resources (e.g. a lot of unemployment) the opportunity costs would be low. In a full 
employment situation the opportunity cost would equal the market rate of labour costs. As it is 
difficult to measure the effect of unemployment on real labour costs, market-based labour costs are 
usually used in economic analysis. 
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The equity rationale relates to the distributional impacts of a scenario. If certain groups are affected 
by increased unemployment, this is seen as a negative distributional impact, even if employment is 
offset (to some degree) elsewhere. However, this situation is less evident when the overall level of 
employment in society increases but there is still a reduction of employment for some sections of 
society (e.g. a reduction in demand for a particular type of worker skill/occupation). These issues 
are usually dealt by under the heading social impacts (see Section 3.5).  


In all cases, it is important to state the assumptions that are being used for the assessment and the 
conclusions that are drawn.  In summary, economic impacts can be assessed based on: 


• Efficiency: Changes in resource use (equal to changes in the use of production factors such as 
raw material, energy, labour or capital); 


• Equity: Distribution of economic impacts on different industries or social groups. 


The efficiency rationale is covered in this section. The distributional aspects should be integrated 
into the assessment with a clear identification of who will be affected by the impact (see section 4.2 
for more information). 


3.4.1 Distinction between private costs and social costs24 


In any assessment, an important distinction is made between costs to the private sector (often called 
“private costs”) and costs to society as a whole (often called “social costs”).  In order to compare 
the “applied for use” scenario with the “non-use” scenario, it is necessary to know the costs to 
society as a whole under each scenario.  Part of the overall cost of a scenario is made up of private 
costs but only part of these costs is used in the economic analysis that is concerned with the societal 
point of view.  


There are also situations where the social costs could be higher than the private costs leading to an 
upwards adjustment of estimates based on private costs. The prices of exhaustible resources do not 
always reflect the long term scarcity of the resource. In such situations, the price should be 
increased in order to reflect that the resource is non-renewable.  It is generally a case by case 
judgement as to whether there are any changes in consumption of a non-renewable resource that 
need to be taken into account beyond what is reflected in the existing market price of that resource.  


Private costs are the costs incurred by the identified actors in relevant supply chains. Economic 
analysis needs to strip out any parts of the private cost from these companies which are actually 
‘transfers’ from one section of the economy to another. The reason is that such costs are not 
additional for society as a whole. These include first of all taxes and subsidies.  Transfer payments 
or ‘transfers’ refers to the transfer of value between sections of society. They do not represent an 
overall cost to society, simply a redistribution of value (notwithstanding the equity issues described 
above). Significant transfer payments should be discussed when considering the distributional 
impacts (see section 4.2).  


If any cost element in either scenario is partly paid for through a subsidy the costs to society of that 
subsidy need to be included in the analysis – even though the subsidy does not represent a cost to 
the private sector.  


                                                 


24 Private costs are also referred to as financial costs while social costs are referred to as economic costs. 
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If costs include taxes, these should be removed. The reason for this is that taxes represent a transfer 
from those paying the tax to those who receive the tax revenues. Taxes overstate the costs of the 
measure to society as a whole (by the amount of the tax paid). Value added taxes and excise duties 
are examples of taxes that can be relatively easy to remove from the analysis. However, labour 
taxes and indirect business taxes (such as social security charges) are less straightforward. In 
instances where it has not been possible to remove taxes (or deemed not appropriate to do so) this 
should be documented in the SEA report whether an estimate includes specific taxes or not.  


There is an important special case regarding taxes – if a tax is charged to cover the damage of an 
environmental or another externality (e.g. a landfill tax) the tax is not a transfer, but rather a 
reflection of (or attempt to reflect) the true costs of the resource to society.  Such taxes should be 
included, but should not be double-counted when analysing environmental impacts. 


The issue of adjusting the private costs correcting for transfer payments is most relevant if the 
assessment of costs is based on reported accounting data. If the costs of a measure are calculated 
from scratch based on estimations of capital costs and operational costs, there will not be any 
transfer payment included and no adjustment will be needed.  


As general guidance the following recommendations are made when carrying out economic 
analysis: 1) avoid using costs that include taxes and subsidies, and 2) state clearly what kinds of 
costs have been included (e.g. what taxes and subsidies may be included in the costs). 


3.4.2  Step 3.1 Identifying economic impacts 


A practical way of identifying and screening impacts is to use checklists. The checklist presented in 
Appendix G (Initial checklist) includes questions such as: 


• Are there any significant changes to operating costs? 


• Are there any significant changes to investment costs (e.g. costs to avoid risks to human health 
such as waste and waste water handling)?  


• Are there likely to be any significant changes to administration costs?  


The checklists set out in this guidance provide pointers to the types of effects that could be 
considered. They can also be used to document the analysis and can be included in the reporting of 
the SEA to show that all relevant impacts have been considered.   


The following set of specific examples of investment, operational and maintenance costs or savings 
cover some of the more important economic impacts. By considering each type in consultation with 
the supply chain the most important economic impacts can be identified.  


If a “non-use” scenario would imply that a certain consumer good is no longer provided by the 
supply chain in question or the quality has changed, the consumers might face additional costs or 
they might incur a loss of welfare. In some cases there is direct financial effect, for example lower 
energy efficiency increasing the consumer’s expenditure on energy, the additional costs to the 
consumers can be estimated similar to changes on operational costs for industries. If there is loss of 
welfare when one consumer good replaced by another the economic impact could be a loss of 
welfare. This will have to be estimated by assessing the willingness to pay both for the consumer 
good that is no longer available and for the most likely substitute. It is a specialist analysis to 
undertake such valuation; see Appendix C that includes guidance on relevant valuation techniques.  
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Different types of costs and savings   


Examples of investment costs 


� Change in innovation and research & development costs 


� Change in performance testing costs 


� Change in property rights costs 


� Change in equipment costs 


� Change in modification costs  


� Change in decommissioning costs 


� Equipment down-time costs 


� Change in value of production equipment (machines, buildings etc as a result of the “non-use” 
scenario)  


Types of operating costs or savings 


Energy costs 


� Change in electricity costs 


� Change in fuel costs 


Materials and services costs: 


� Change in transportation costs  


� Change in storage and distribution costs 


� Change in replacement part costs 


� Change in auxiliary costs, such as chemicals, water 


� Change in environmental service costs, such as waste treatment and disposal services 


Labour costs: 


� Change in operating costs, supervisory costs and maintenance staff costs 


� Change in training costs of the above staff. 


Maintenance costs 


� Change in sampling, testing and monitoring costs 


� Change in insurance premium costs 


� Change in marketing costs, license fees and other regulatory compliance activities  


� Change in other general overhead costs (e.g. administration) 


 


Appendix B.2 includes more details on different types of costs.  
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What about costs in other supply chains? 


If a downstream user is assumed to change to an alternative technology as a response in the “non-
use” scenario, the difference in production costs is measured from the perspective of the 
downstream user. The supplier of the alternative technology will have an income from selling this 
technology, whilst the previous supplier has a loss of revenue. The costs for each supplier represent 
an important distributional effect, but there is no net cost from the perspective of society (assuming 
all other factors remain the same e.g. customers pay the same price, product quality is the same) but 
just a redistribution of income.       


However, the response of the supply chain in the “non-use” scenario may result in certain 
companies in the original supply chain having relevant resources that become redundant (e.g. 
capital – such as equipment and labour – skills and experience) and thus a proportion of the original 
investment will not be recoverable.  This will entail a cost to the original supply chain, even if the 
income from the supply of the alternative balances out the income foregone by the ban of the 
original substance. It might be necessary to consult suppliers in order to obtain an estimate of the 
price of the alternative technology. Therefore it is advisable to consider and report both the net 
economic costs to society and also the distributional effects to different actors in all the relevant 
supply chains. 


It is normally assumed in economic analysis of this type that changes in the activity within one 
sector will not affect prices throughout the economy. So if the downstream user in a “non-use” 
scenario purchases an alternative substance/technology, it is assumed that it does so at the “normal” 
market price. Generally, it can therefore be assumed that the changes in the supply chain in question 
will not affect prices of any inputs (e.g. raw materials) and it will therefore not result in either costs 
or savings in other supply chains25. 


Appendix I gives practical information and further guidance on how to calculate compliance costs 
in the application for authorisation.  


 


Presenting the identified economic impacts 


The results of the identification of economic impacts can be presented in a table that describes the 
possible economic impacts through the supply chain and by “non-use” scenario (the difference 
between each “non-use” scenario and the “applied for use” scenario).  Where presenting the results 
in the form of tables, the data included should be supported by appropriate documentation of 
analysis and conclusions. 


The example in Table 5 is just for illustration of how impacts are identified and described. It relates 
to the example in Table 3.  


                                                 


25 This assumption will need to be tested on a case by case basis, as in some instances changes in demand may affect 
other supply chains. For example, if refused authorisation leads to the use of an alternative substance and the additional 
demand for the alternative substance can not be satisfied through additional supply, higher prices for the alternative may 
have impacts on the current users of that alternative (e.g. they can not afford the higher price and cease making their 
product). It is also possible for there to be a decrease in the price of the alternative as extra demand makes it viable for 
manufacturers to take advantage of “economies of scale” (e.g. cost savings of mass production, bulk purchases of raw 
materials, etc).   However in most cost benefit analysis the assumption of normal market price is a valid assumption. 
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Table 5     Example of presentation for identification of economic impacts 


Scenario 1:  
Relocation (outside the EU) 


Scenario 2: 
 Use of another  end-product Supply 


chain 


Description of the 
“applied for use” 


scenario 
Impacts in the EU Impacts outside of 


the EU 
Impacts in the EU 


Impacts 
outside of the 


EU 


                      Uses which do not require authorisation  


Suppliers 
Suppliers of raw 


material and 
intermediates 


Possible distribution 
effect from lower 


operational income s 


Possible distribution 
effect from increased 
operational income 


Possible distributional 
impacts (some suppliers 


will see  reduced 
operating income while 


other will see an increase) 


No change 


M/I26 
Manufacturing of x 


tonnes/year of 
substance A 


Decreased operating 
income (distrib-utional 
effect); pos-sible costs 
due to low reuse value 
of capital assets for EU 


Manufact-urers of 
substance A; 


Increased operating 
income for non-EU 
manufacturers of 


substance A 


Decreased operating 
income for the 


manufacturers and im-
porters of substance A (if 


they do not make the 
alternative); possible 
costs due to low reuse 
value of capital assets 


No change 


Article 
assembler 


Use q units of article 
P1 to produce q2 
units of article P2 


No change 


Additional costs of 
substituting P1 with Px to 


produce article P2 
No change 


Article 
assembler Produces Px No change 


Increased operating 
income due to sales of Px No change 


Article 
assembler 


Use q2 units of P2 to 
produce article P3 


which is a consumer 
good 


No change No change 


                     Uses which require authorisation 


DU 1 
Use y kg of 


substance A in 
formulation F1 


Decreased operating 
income; possible costs 
due to low reuse value 


of capital assets 


Increased operating 
income for non-EU 


DU 


Decreased operating 
income; possible costs 


due to low reuse value of 
capital assets 


Increased 
operating 


income for 
non-EU DU 


DU 2 
Use z kg of F1 to 
produce v kg of 
formulation F2 


Decreased operating 
income; possible costs 
due to low reuse value 


of capital assets 


Increased operating 
income for non-EU 


DU 


Decreased operating 
income; possible costs 


due to low reuse value of 
capital assets 


Increased 
operating 


income for 
non-EU DU 


DU 3 (end 
user) 


Use w kg of F2 as 
coating to provide 
long life time for 
component C1 of 
article P1 in the 


manufacturing of q 
units of article P1 


Additional costs of 
importing the 


component C1, which 
may (partly) be passed 


on 


Not applicable (end 
users assumed to be in 


EU) 


Decreased operating 
income; possible costs 


due to low reuse value of 
capital assets 


Increased 
operating 


income for 
non-EU DU 


 


                                                 


26 Please note that the M/I may/should sometimes apply for an authorisation for uses for which the substance is placed 
on the market. See further explanations in Table 1.  
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In the example shown in Table 5, the M/I and some of downstream users will lose part of their 
business (decreased operating income) as the Annex XIV substance will no longer be used and the 
alternatives involve supply from other supply chains. Therefore in this example the supply chain for 
the alternative will gain most from a refused authorisation. The occurrence of costs and benefits in 
and outside the EU should be presented separately. 


The relevant costs are related to lower or no utilisation of the production factors previously used for 
the production of the substance or the formulations where the substance was a key component. If 
any employees become unemployed as a result of the outcome of the application it is a cost for 
society. This aspect is covered under social impacts. The economic impact for the businesses 
concerned will relate to the use of their production facilities. The relevant costs to include in the 
SEA are the losses in asset value estimated as the previous value minus the value in best alternative 
use.  


3.4.3  Step 3.2 - Data collection  


The analysis of economic impacts is best achieved by using estimates for specific types of costs and 
benefits. Appendix B2 provides a non-exhaustive list of information that may be relevant to collect 
and analyse further. The information on economic impacts should be collected in consultation with 
relevant supply chain actors and possibly trade associations. When confidential data is a particularly 
important issue, the use of independent parties could be used to facilitate the data collection and 
analysis process by ensuring the confidentiality of information provided by actors in the supply 
chain. Table 6 lists types of information required on economic impacts for a typical SEA. 
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Table 6     Types of information required on economic impacts for a typical SEA  


Types of information to gather for a typical authorisation SEA Why is it important to gather this 
information? 


About the 
industry 
affected  


• Number of companies along the supply chain 


• Total turnover and employment for affected 
companies/industries 


• As reference information for 
understanding the supply 
chain (may not always be 
needed) 


Economic 
effects of 
difference 
between 
“applied for 
use” and “non-
use” scenarios 


• Cost difference of using a potential unsuitable 
alternative (substance or technology) 
compared to the Annex XIV substance 


• Cost difference in case of relocation of 
production (costs of establishing production 
facilities, transport costs, etc.)  


• Cost difference in the case of purchasing the 
product containing the substance 


• Cost differences in case of change in quality 
difference in end-product (e.g. end product 
less energy efficient) 


• Loss in asset value based on best alternative 
use of production facilities that become 
redundant in a “non-use” scenario  


• To understand the direct cost 
implication of refusal of the 
authorisation for the supply 
chain 


• These could help determine 
the scale/severity of the 
economic impacts 


• Scale of employment 


Economic 
importance of 
the substance 


• The share of turnover related to the applied-
for use(s) for each company in the supply 
chain 


• Value added by end product and in 
intermediate steps 


 


• To understand the 
distributional impacts along 
the supply chain and to the 
end customer if this 
substance is no longer 
available  


What are the 
costs to 
downstream 
users and end 
consumers 


• Lifetime of the end product 


• Market price 


• Details of any loss of function and costs of 
searching for alternatives 


• Cost implications and 
distributional impacts to 
downstream users and the 
end product consumers. 


 


3.4.4 Step 3.3 - Assessing economic impacts 


Following the principle of the SEA as an iterative process, the assessment of the economic impacts 
starts with a qualitative description. Having identified the main impacts, a qualitative assessment 
would identify and describe the most important elements. 


Further quantification can be achieved based on the data collected from the supply chain or 
suppliers of possible alternatives.  


The key economic impact data such as the additional cost of using alternatives or the possible 
relocation of production will have to come from the supply chain supported by data from suppliers.  
If a company has not considered the costs of using an alternative or the possible relocation of 
production, expert judgement or other assumptions may be required.  


Estimates of the implications of using alternative substances or technologies or of relocation of 
production will generally be based on either previous experience or knowledge of technical 
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requirements building on engineering designs. The rationale behind decisions, expert judgements, 
and assumptions should always be documented in the SEA report.  


A systematic approach to identification and assessment of economic impacts should avoid 
costs and benefits being counted more than once. 


The estimation of economic impacts should focus on the additional costs and benefits rather than 
absolute values (see Section 3.2.2) such as the additional resources required to produce a good or 
service.  If the additional costs incurred by an actor in the supply chain can be passed on down the 
supply chain then there is only a cost to the actor in the supply chain who cannot pass those 
increased costs on (either in full or partly). The additional costs might ultimately be borne by the 
final consumer. It will be important for decision makers to understand how the authorisation 
application outcome will affect different sections of society (see section 3.2.4 for further details).  


Table 7 is an example of a helpful and transparent way to record the economic cost impacts and to 
demonstrate how they are distributed along the relevant supply chains.  


Table 7    Additional annual costs or savings of "non-use" scenario vs "applied for use" 
scenario by supply chain in a given year 


Supply chain stage Additional costs/cost 
savings (incurred by own 


activity)  


Cost/savings 
passed on 


Accumulated 
costs/savings  


Costs or 
savings 


financed by 
this stage of 
the supply 


chain 


Manufacturer/importer 0 0 0 0 


Downstream user 1 
Additional annual costs  


€0.15 million 
No costs passed on €0.15 million €0.15 million  


Downstream user 2 
Additional annual costs  


€0.45 million 
No costs passed on €0.60 million €0.45 million 


Article manufacturer 1 
Additional annual costs  


€2.5 million 
All passed on €3.1 million 0 


Article manufacturer 2  All passed on €3.1 million 0 


Consumer 0  €3.1 million €2.5 million 


Totals supply chain 
costs/savings 


€3.1 million  €3.1 million €3.1 million 


 


The total costs increases of additional resource requirements should be distributed throughout the 
supply chain according to who bears the costs. The total supply chain costs/savings (second 
column) and the total costs/savings financed should be the same.  


Appendix I gives further practical information on how compliance costs can be analysed and 
synthesised in the application for authorisation. 
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3.4.5 Outcome of assessment of economic impacts 


Having assessed the economic impacts the applicant (or third party) should document the individual 
cost elements that have been identified and assessed. Table 7 is an example of how the economic 
impacts can be summarised. When each individual impact is reported in the SEA report it may be 
useful to consider including: an estimate or description of the impact, any key assumptions used, 
any uncertainties surrounding the estimate and the data sources used to derive the estimate. To 
improve the readability of the SEA report, some of this information might need to be reported in 
separate tables or within an appendix.   


3.5 Social impacts 


Social impacts are taken to include all relevant impacts which may affect:  workers, consumers and 
the general public where these are not analysed under human health and environmental impacts and 
economic impacts. For most SEAs this will mainly be impacts on employment and any major 
impacts that result as a consequence of changes in employment (e.g. changes in working conditions, 
job satisfaction, education of workers and social security), as well as changes to quality of life (such 
as change in availability and quality of consumers products). Further details on social impacts can 
be found in chapter 4 of the EC Impact Assessment guidelines27. 


3.5.1 Step 3.1 Identification of social impacts 


When should employment effects be considered in the SEA? 


Employment effects are important from a distributional point of view. If certain groups would be 
affected by increased unemployment (for example when some business activities close down or are 
relocated to outside of the EU) this could be seen as negative distributional impact. Whether the 
total level of employment would be affected is a macro-economic issue.  Here the following is 
suggested: 


• Minor employment effects that arise from “marginal” changes in the activity of a given 
company (for example using one substance instead of another) should not be included as they 
are covered by the analysis of the economic impacts.  


• Employment effects that are caused by a given activity, e.g. a production line or company 
closing down, or relocating production outside of the EU, should be estimated and included as a 
distributional impact.  


Are there other relevant social impacts? 


If there are major effects on employment which will affect certain regions and certain social groups, 
it could be relevant to consider these impacts28. A non-exhaustive list of impacts includes: 
educational level of workers, family support, child work, forced labour, wages and salaries, good 
labour criteria of International Labour Organisation (ILO), quality factors, supplier evaluation, 


                                                 


27 EC Impact Assessment Guidelines (p31-32) 15 June 2005 


28   Chapter 4 of the EC Impact Assessment Guidelines (p31-32) 15 June 2005 provides a more comprehensive range of 
social impacts which may be relevant to consider in order to be to able to produce a robust conclusion.    
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social security, part-time workers, gender equality, trainees, strikes and lockouts and employee 
qualifications. 


Another important social impact to consider is changes to the “welfare” of consumers. Economists 
use this term to describe the wellbeing of an individual or society, so naturally many factors could 
be included. For example, some consumers may miss the satisfaction (economists prefer the term – 
utility) they derive from the use of a product, or a change in the quality of the product (e.g. if it is 
not as durable, or can not be used it in the same way as it was previously used) can result in a loss 
of consumer welfare (e.g. the utility of an individual).  


For example, if paint used to decorate a house is now less durable, the utility an individual gains 
from having an attractive-looking house will diminish sooner than it would had they used the 
previous product which was more durable. Appendix C provides some further details of some non-
market valuation techniques (goods/services that do not have a value in the market place) which can 
be used to value losses/gains in utility. However in most cases, it will be very difficult and perhaps 
not necessary to go beyond a qualitative assessment of consumer welfare. 


3.5.2 Step 3.2 Collection of data to assess social impacts 


The number of people potentially affected is likely to be estimated through consultation with 
relevant actors in the supply chain. Relevant data will include the number of staff affected and their 
respective skills / job types. Data on employment in the area or region affected can be obtained 
from sources such as: 


• Relevant supply chain actors; 


• National statistical data; 


• Local authority / regional government reports and websites; 


• Statistical services such as Eurostat (the statistical office of the European communities); 


• Published information such as Employment in Europe and the quarterly EU labour market 
review; 


• Trade associations. 


National population survey (census) data is likely to be a key source of information for social 
impacts. One potential problem with national census data in general is that they are only updated 
periodically and therefore may not accurately reflect the true socio-economic demographic in an 
area if significant changes have occurred after the census survey was carried out. Another potential 
problem with census data is that the categories and labelling of data (e.g. qualification and 
occupation groups) will vary for each Member State, although in general it should be possible to 
collate and compare the information. Nevertheless the census data are likely to be the best source of 
publicly available information on social impacts. 


Appendix B.3 provides references to literature on estimating social impacts and possible sources of 
data and information. 
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3.5.3 Step 3.3 Assessing social impacts 


Regardless of the complexity of the analysis (i.e. qualitative or quantitative) the approach to 
determining employment impacts is likely to be similar.  A suggested approach is outlined below:  


Task 1 Estimate the change to direct employment 


 Estimate the change in employment based on the best available information. In most cases 
the supply chain should be able to provide data on the number of people that could be 
affected if certain areas of their business are scaled down or closed.  


If the supply chain is very complex with many suppliers of the substance or formulation 
(for example) it may be possible to estimate the change in the typical number of people 
required within the process using a representative firm(s), followed by up-scaling to cover 
the whole supply chain based on the proportion of volumes of the 
substance/formulation/article produced (or other suitable metric). Some form of 
sensitivity analysis should be carried out when up-scaling the results.  


Task 2 Estimate the types of jobs and skills level in the local region 


 Estimate the skills (and qualifications, age, gender) of people in the region where these 
industries are located and the types of businesses located within the local region. This 
information should be available in national census data. 


Task 3 Estimate the effect on the location of these jobs 


 Determine what type of jobs may be lost / created in the region and how this relates to the 
types of businesses located in these regions, to determine how significant these jobs are 
within those regions affected.  


 TIP BOX – Some useful social indicators that can be found in national census data 


• Number of people employed relative to the working age population in the local area 


• Relevant employment sector distribution in the local area e.g. manufacturing, construction, 
transport storage and communication 


• Job occupation type in the local area e.g. managers and senior officials, plant and machine 
operatives 


• Qualifications of people in the local area who are of working age  


 


Outcome 


By the end of Stage 3 possible social impacts should be identified with considerations on whether 
certain regions or social groups will be adversely affected.   


3.6 Trade competition and other wider economic impacts 


3.6.1 Step 3.1 Identifying trade, competition and wider economic impacts 


The starting point for the identification of potential impacts on trade, competition and economic 
development is the estimate of economic impacts. If the difference in costs between the “applied for 
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use” scenario and the “non-use” scenario is very significant this might lead to significant wider 
economic effects. There could also be a situation where a relatively small decrease (or increase) in 
costs will impact on industries’ competitiveness.  Therefore a case by case assessment is necessary. 


Appendix G includes a checklist29 with questions to support the identification of wider economic 
impacts.  It includes questions such as: 


• Are there likely to be changes to competition within the EU?  (For example, changes in the 
number of products available to downstream users and consumers and changes to the 
numbers of manufacturers/importers supplying these products.) 


• Are there likely to be changes to competitiveness outside of the EU? (For example, would 
the effect in the “non-use” scenario give an advantage to manufacturers outside of the EU?) 


• Are there likely to be changes to international trade? (For example trade flows between EU 
and non-EU countries.) 


To answer these questions it will typically be necessary to undertake some analysis of the relevant 
markets. Section 3.6.3 includes a description of the kind of analysis that can be used for 
understanding whether wider economic impacts on trade, competition and economic development 
could be relevant for the SEA.  


As a rough indicator only, as each use in an authorisation application will vary on a case-by-case 
basis, competition and competitiveness impacts will generally be important (a main impact) to 
assess further given that most substances are traded globally. Impacts such as changes in investment 
flows and international trade will only be relevant to analyse further if there are likely to be 
significant impacts on the competitiveness of EU manufacturers (e.g. when there becomes a 
significant advantage/disadvantage to being located in the EU, which will give EU manufacturers 
an advantage/disadvantage over manufacturers outside of the EU, as a result of not granting the 
authorisation – the “non-use” scenario(s)).  


3.6.2 Step 3.2 Collecting data on trade, competition and other wider economic impacts 


The starting point for gathering information on these impacts is identifying information not 
collected during the economic impacts analysis which is relevant for analysing the possible impacts 
on trade, competition and wider economic impacts.  


The relevant types of data may include: 


• What is the geographical extent of market (e.g. national, EU or global)?  (It may be useful to 
gather statistics on import and exports to determine where the key markets are.) 


• How many competitors are there (and where are they located)? 


• How price-sensitive is the demand for the product? 


• What is the profitability of companies at the market? 


                                                 


29 The checklists are neither exhaustive nor definitive. They are intended to guide you towards ensuring that impacts 
and issues that are particularly relevant are considered during the analysis. Types of impacts falling outside those listed 
in these checklists but are relevant for the authorisation application should be considered.    
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Information on these aspects can be provided for example by the supply chain, trade statistics, 
financial statistics (profitability of individual companies or industry sectors) or through market 
reviews which are publicly available.  


3.6.3 Step 3.3 Assessing trade, competition and wider economic impacts 


The objective will be to analyse the extent to which any additional costs that would occur in a “non-
use” scenario compared to the “applied for use” scenario can be passed on further down the supply 
chain.  If a cost at given stage in the supply chain can be passed on down the supply chain there are 
likely to be limited impacts to trade and competition at that stage in the supply chain.  If costs can 
not be passed on, these companies might face difficulties to compete which in turn might affect 
trade and further economic development. Therefore, the analysis of an industry’s resilience is 
important for making a judgement on wider economic impacts.  


The majority of these impacts will only be analysed qualitatively and supported where possible by 
quantitative data. A proposed process for analysing trade, economic and wider economic impacts is 
outlined below: 


• Task 1 – Analyse the market to determine the ability to pass through additional costs 


• Task 2 – Determine the resilience of the industry using financial ratios    


Task 1 - Analyse the market to determine the pass through of additional costs 


Use the data gathered on the level of competition and possible price sensitivity of the demand to 
make a judgement on whether additional costs at any part of the supply chain can be passed on 
further down the chain. The assessment of whether costs can and will be passed through depends on 
aspects such as:  


• Extent of the market – size of the market 


• Price elasticity - how sensitive demand for the product is to changes in price  


• Competitive rivalry – competition both between manufactures and between products 


There are several established methodologies that have been developed for analysing markets.  One 
commonly used methodology is ‘Porter’s five forces theory’. Competitive forces determine industry 
profitability because they influence the prices, the costs and the required investments of firms in an 
industry. See Appendix D.4 for further details on this methodology.  


Task 2 - Determine the resilience of the industry using financial ratios 


The resilience of the industry can be calculated using financial ratios of the applicant’s firm 
(specific to the Annex XIV substance) and the industry average. Sensitivity analysis should be 
carried out. Appendix D provides a list of useful financial ratios which describe for example the 
profitability of a firm.  
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Note of caution when using financial ratios 


1. Data on profitability may be difficult to obtain under joint applications 


a. If there are joint or multiple applicants (e.g. manufacturers and downstream users 
collaborating to develop an application), it may be difficult to obtain profitability 
data for specific uses of the Annex XIV substance. It may be worth getting an 
independent party to develop this section of the application or to submit this data 
independently of the main application.  


b. Industry averages specific to the uses of the Annex XIV substance may be difficult 
to obtain.  


2. It will be necessary to obtain a series of profitability data (e.g. data over at least a 5 year 
period) as some industries profitability can vary significantly in different market conditions.  


a. One year's profitability in most cases cannot be used as a representative year for 
future years. 


b. Trends in profitability based on past years performance may not necessarily give a 
true representation of future conditions faced by these industries, especially under 
the new conditions of the application. 


3. It will be important that the analyst is comfortable reading and understanding financial ratios 
to be able to understand what “message/signals” they are showing.  


 


When describing the resilience of a sector, the consideration of longer-term trends (5-10 years) is 
useful to ensure that short-term fluctuations are not allowed to distort the long term resilience of the 
sector. 


Appendix D provides further details on financial ratios 


 


3.7 Ensuring the consistency of the analysis 


This section includes guidance on how to ensure a consistent analysis and it applies to all types of 
impacts (environmental, human health, economic, social and wider economic impacts). 


As a general rule, sources and origin of all data should be recorded. This will allow the data to be 
traced and validated at a later date if necessary. If the data source is a published report or database, 
then a standard bibliography will normally suffice for this purpose.  If the data source is a verbal or 
some other form of non-public communication, this should be clearly stated and the source and date 
recorded. It is also very important that all assumptions that are made during the analysis are 
documented in a transparent way.  


It is recommended that (where possible), costs and benefits be described in similar terms.  


• Monetary estimates: these should be expressed in a common currency e.g. Euros (€) and they 
should be in the price level of a common year (e.g. all prices quoted in 2008 prices).    


• Quantitative estimates: these should be expressed in physical terms e.g. man hours saved, 
amount of energy saved in kWh. 
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• Qualitative estimates: these should be as similar to the quantitative estimates as possible e.g. 
qualitative description of how man hours and energy saved could change.   


The applicant should strive to identify and use the most recent valid data available. The year to 
which the cost data apply and any currency exchange rate applied should always be stated. This 
ensures transparency and allows other users to reproduce (confirm the validity of) the analysis if 
necessary. These aspects are discussed below. 


3.7.1 Exchange rates 


Where prices are quoted in different currencies, they need to be converted to a common currency, 
i.e. Euros.  When making this conversion, the applicant will need to specify the exchange rate used 
in the calculation as well as the source and date of that exchange rate. Market exchange rates are 
likely to be sufficient in this work. 


3.7.2 Inflation 


The general price level and the relative prices of goods and services (e.g. cost of investment 
equipment, market price for raw materials) in an economy will change over time because of 
inflation. There will often be a need to use estimates for costs and benefits found in literature 
sources that were based on findings in different years and in such cases inflation will need to be 
taken into account. 


For example, if the cost of investment equipment was quoted in 2001 prices this is likely to be an 
underestimate compared to the cost in today prices. It will be necessary to adjust prices into 
equivalent base year prices (which in most cases would be the present year30).  


Establishing prices in the base year 


To adjust the cost data into an equivalent price in a selected year (the nominal price), it is 
necessary to use a price adjuster, which can be derived by the following two steps: 


Step 1: 
 


price adjuster         =          appropriate price index for the 'base year' of the analysis 
        appropriate price index for the year to which the raw cost valuation relates 


Step 2: 
 
adjusted cost   =                                original cost valuation x price adjuster 


What is the appropriate price index?  


An important source of European price indices is Eurostat.  It is suggested that the GDP deflator 
be used as the price index for adjusting data into a common base year (see 
http://epp.eurostat.ec.europa.eu/portal/page/portal/national_accounts/introduction). 


 


                                                 


30 Making the distinction between real and nominal prices is unlikely to be necessary if the base year is the present 
year.  


 







SOCIO-ECONOMIC ANALYSIS – AUTHORISATION 
 


   
 


89 


3.7.3 Discounting 


Discounting is only relevant:  


• For impacts, which have been monetised; 


• If the timing of costs and monetised benefits is known (within an acceptable level of 
uncertainty)  


 


Introduction 


The decision whether or not to grant an authorisation is likely to have consequences (i.e. costs and 
benefits) now and in the future. The current and future costs and benefits to those people in society 
affected by the decision need to be taken into account in the SEA (i.e. including impacts which are 
not immediately priced through markets such as health and environmental effects). A mechanism is 
therefore required to compare costs and benefits occurring at different times. 


In economic analyses the most common method used to compare costs and benefits over time is 
called discounting. Discounting makes it possible to calculate equivalent amounts in today’s terms, 
i.e. the ‘present value’, or at any other fixed point in time. The further away in time a cost or benefit 
occurs, the lower its present value becomes. The size of the reduction in the present value depends 
on the discount rate: future costs or benefits estimated using a higher discount rate will have a lower 
present value.  


The net present value (NPV) of an option, for example, is the net value today of the present value of 
the benefits of a continued use minus the present value of the costs, i.e. a positive net present value 
means that the socio economic benefits of continued use outweigh the costs (it is important to note 
however that the net present value is not necessarily the criterion with which the final decision is 
made as some impacts can not be monetised). 


An alternative to the use of net present value is to provide an equivalent annual value for (or to 
“annualise”) the investment costs and add the annual operating costs (and other recurrent costs), to 
derive an annualised cost. This approach is often used for environmental policies because the 
impacts are often assessed on an annual basis (e.g. how many people are affected by a pollutant in a 
year). The annualised value involves somewhat less work than the net present value approach and is 
appropriate when the costs and benefits are likely to be relatively stable year-on-year. It can be 
particularly useful when comparing options against one another where the impacts occur over 
different lifetimes.  


 


Appendix E.1 provides further information on: 


• Why discounting is important;  


• Why the choice of discount rate is important; and 


• How to determine the discount rate using different approaches.   
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Approach 


The proposed approach to discounting future costs and benefits is described below. 


 


Task 1 Apply the formula for discounting to calculate the present value of costs and 
benefits 


 In order to discount and calculate the present value of a future cost or benefit it is 
necessary to know: 


• The various issues related to the time boundaries of the SEA – this should 
have been determined in Stage 2 of the SEA (see Section 2.4.2.  


• The magnitude and timing of specific costs and benefits over the time 
period; and 


• The discount rate – the default discount rate that should be used in the SEA 
is 4% (as used for Impact Assessment for European Commission proposals). 
The applicant may wish to additionally use different discount rates to test the 
sensitivity of the results to the discount rate (see task 2).  


 This information is fed into the annualisation equation below. This reflects the 
commonly used method for discounting for a time period of up to 30 years31. Using 
this method will make the comparison of scenarios more transparent and allow 
organisations reviewing the SEA to make their own judgements on the consequences 
of using an alternative discount rate.   


Annualised costs = Annualised investment  cost + Annual operating cost 


Where: 


        Annualised investment cost Ct is set out below  


tt s


sI
C −+−


⋅=
)1(1


 


Where  Ct is the annualised investment cost in year t  
  I =   Investment    
 t = year (until year n) 
 s = discount rate 
The equation to use for calculation of the Present Value (PV) of costs is set out 
below: 


∑ +
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Where PVC is the present value of the costs 
 t = year (until year n) 


                                                 


31 Where it is perceived that a longer time period is required a declining discount rate should additionally be used as 
part of the sensitivity analysis. This is discussed in task 2 and Appendix D 
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 s = discount rate 
 Ct = cost in year t  
The equation to use when calculating the Present Value of benefits is: 


∑ +
= n


t
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Where PVB is the present value of the benefits 
 t =  year (until year n) 
 s =  discount rate 
 Bt = benefit in year t  
The Net Present Value (NPV) is calculated as the benefits minus the costs: 


NPV = PVB – PVC  


The benefit/cost ratio is calculated as: PVB / PVC 


It can be seen from the above equations that the Present Value (PV) is the same as the 
Investment (I) in the other equation.. In other words, with the above two equations 
any Investment (I) can be converted to an annual cost (Ct )and any stream of annual 
cost (Ct ) can be converted in to a net present value, i.e. an investment.  


Technical note: 


When discounting one needs to choose if it starts in the beginning or the end of the year. For 
instance, the standard net present value (NPV) function used in spreadsheet applications 
assumes that the discounting starts immediately (i.e. 1 January of the year). If you discount 
from the beginning of the year, use, NPV function in Excel is (=NPV(4%;<range of 
values>)). In order to get the annualised stream of from this value one should used the 
following Excel function (=PMT(4%;year;NPV;0;0)). This function is equivalent to the 
equation used in this technical guidance document. 


If one assumes that discounting starts at the end of the each year, discounting starts one year 
later Thus, the NPV will be 4% higher (when 4% is the discount rate). The NPV function in 
Excel would need to be adapted to become (=NPV(4%;<range of values>)*(1+4%)).  To 
annualise this NPV one needs to either use the following Excel function 
(=PMT(4%;year;NPV;0;1)) or to divide Excel function (=PMT(4%;year;NPV;0;0)/(1+4%)). 


As a general guide it is suggested that discounting starts in the beginning of each year. 
See also below numerical example. 


Numerical Example of Discounting 


Table 8 shows a numerical example of a situation where there is a stream of annual costs of 
€1000 for 10 years with 4% discount rate (s). The discounted value of €1000 for the first year 
is (€1000/1.041=) €962, for the second year (€1000/1.042=) €925 and for 10th year it is 
(€1000/1.0410=) €676. Adding these up for 10 years makes the present value (PVc) of  €8111. 
In spreadsheet programmes, one function calculates this directly. This is shown in the 
footnote to cell B13.  


Table 8 shows also the inverse, i.e. if one needs to annualise an investment (I). If the 
investment  is €8111 euros for 10 years (shown in cell B15), the annualised cost (Ct) (with 
4% discount rate) is equivalent of €1000 per annum. In spreadsheet programmes, one 
function calculates this directly. This is shown in the footnote to cell B16.  


As can be seen in Table 8, with same discount rate, annualising and taking present value 
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give the same result. In other words, the company would be equally content to either invest 
upfront €8111 (for 10 years) or pay €1000 every year (for next 10 years) with a 4% discount 
rate. 


Table 8 Example of taking present value and of annualisation (with 4% 
discount rate) 


Row Column A Column B Column C 
1 Year Nominal value  (not discounted) € Discounted valuea) 


 € 
2 2010 1 000 962 
3 2011 1 000 925 
4 2012 1 000 889 
5 2013 1 000 855 
6 2014 1 000 822 
7 2015 1 000 790 
8 2016 1 000 760 
9 2017 1 000 731 
10 2018 1 000 703 
11 2019 1 000 676 
12 Sum    10 000 b) 8 111 c) 
13 Present Value    8 111 d)  
14    
15 Investment for 10 years  8 111  
16 Annualised cost    1 000 e)  
Notes:  
a) Discounting from the beginning of year 
b) Using in Excel (=SUM(B2:B11)). This is the sum of the costs if there would be no 
discounting (i.e. the discount rate would be zero) 
c) Using in Excel (=SUM(C2:C11)). This is the sum of the costs when the discount 
rate is 4% 
d) Using in Excel (=NPV(4%; B2:B11)) This is just a more effective way to calculate 
the present value (no need to calculate first a separate column of discounted values 
and add them up as in cell C12). 
e) Using in Excel (=PMT(4%;10;C15;0;0)) This is an  effective way to calculate the 
annual value of an investment cost.  


 


Task 2 If warranted, carry out a sensitivity analysis on the discount rate and the timing 
of specific costs and benefits 


 Consider declining discount rate if cost occur in the far future 


In cases where costs and benefits occur beyond 30 years and their timings are very 
uncertain (and also to take into account different investment perspectives through 
different discount rates), it is advisable to undertake a simple uncertainty analysis 
such as sensitivity or scenario analysis in order to gauge how uncertainties could alter 
the present value of costs and benefits (this is not relevant if costs and benefits can be 
determined in annual terms).  Appendix E provides further details on these two 
techniques.   


If costs and benefits occur beyond 30 years a sensitivity analysis should be presented 
using either a 1% discount rate or declining discount rate over time in addition to the 
default 4% discount rate.  This will allow judgements to be made on the impacts of 
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using different rates.  This issue is discussed further in Appendix D.  


Sensitivity analysis in the normal case 


Also when costs do not occur in the far future, it might be appropriate to conduct a 
sensitivity analysis with a higher discount rate (e.g. 6-8%) to reflect private 
opportunity cost of capital. A lower rate might also be applied to test how sensitive 
the outcome is in relation to the discount rate used. This issue is discussed further in 
Appendix D    


  


3.7.4 Consistency when impacts occur at different times 


In Section 2.4.2 it was set out that the impact triggering period for the analysis, would normally 
either be a representative year or a cumulative time period.  


The SEA should consider the difference between the “applied for use” scenario and the “non-use” 
scenario. For example a “non-use” scenario could imply that a different technology is used which 
does not result in any significant health impacts. If a 20 year cumulative impact triggering period is 
taken for the analysis and it is assumed that the health impacts from use of the Annex XIV 
substance occur approximately 25 years after exposure and exposure takes place when using the 
substance directly, the impacts can be assessed in the following way.  


The 20 year impact triggering period used in the analysis could be from 2010 to 2030, while the 
health impacts will only be manifested from 2035 to 2055. This can be qualitatively described but it 
can also be included quantitatively if the impacts are monetised. To calculate economic values, the 
monetised impacts are discounted to give a Net Present Value as described in section 3.7.3. In this 
case the monetised values for the period 2035 to 2055 are discounted to give a NPV (noting that an 
alternative discount rate may be appropriate when considering health and environmental impacts). 


If the SEA is based on one year’s use of the Annex XIV substance most impacts will occur after 
that year. An economic impact such as an investment is dealt with by annualising the investment 
costs. Health and environment impacts that might occur over a longer period are discounted using 
the net present value formula to give the estimate of value of the impacts that are triggered by one 
representative years use of the substance or replacement by another substance/technology/product.  


Please also note (as set out in Section 2.4.2) that the life time of articles produced by using the 
substance should be considered. Such monetised impacts should be discounted to NPV.  


3.7.5 Presenting costs and benefits occurring over time 


Table 9 provides an example of how a summary of costs and benefits occurring over time could be 
presented. Note that costs and benefits do not have to (and often cannot) be monetised and a 
qualitative scale could be used instead. The table should be accompanied with a description of the 
timing of costs and benefits to explain how the results were derived.  


An approach such as this is only really relevant where there are significant changes in costs and 
benefits over time. 
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Table 9     Summary of costs and benefits over time* 


  


* 


Severity of impacts: either monetary, quantitative or using scale high (+++ or ---), medium (++ or --), low (+ or -) or not 
applicable (n/a) 
 


3.8 Summary of key issues for the generic “non-use” scenarios 


This section summarises some specific issues related to each of the generic “non-use” scenarios.  


Use of potential alternatives (where the Analysis of Alternatives concludes that alternatives 
are not suitable) 


If the analysis of alternatives has identified potential alternatives but showed that they are not 
suitable, for example because they do not reduce the risk or they do not deliver the same 
functionality, the use of these alternatives within the SEA may still be considered if it is well 
demonstrated that such a substitution could realistically take place. This should be clearly outlined 
when describing the non-use scenarios (Stage 2).  


If a potential alternative involves other substances, the risks to human health and the environment 
and other impacts from those substances should be considered. If the potential alternative involves 
another process or technology, the risks associated with this other technology should be assessed.   


The relocation of production to outside the EU 


If there are no potential alternatives (either substance or technology), then relocation of production 
and subsequent import of articles is a potential “non-use” scenario.   


Costs and benefits to EU operators and to non-EU operators should be demonstrated separately. 


This scenario is relevant when the final use is related to production of an article as the substance 
may be used outside the EU and then the article imported into the EU. The key issues to consider 
include: 


• Costs and savings of relocation on the supply chains within the EU and outside of the EU; 


• Gains and losses of economic activity and potential employment within the EU and outside of 
the EU; 


• Changes in environmental and health risks within the EU and outside of the EU. 


This “non-use” scenario requires at least some consideration of impacts on regions outside the EU. 
For the other “non-use” scenarios the main impacts are likely to be within the EU, while this 
response scenario could mean that some risks are reduced in the EU while increased outside the EU. 


Impact                         Time period 
Immediately Short term 


(e.g. 1-5 
years) 


Medium term 
(e.g. 6-20) 


Long term 
(e.g. >20 


years) 


Environmental impacts     


Health impacts     


Economic impacts     


Social impacts     


Wider economic impacts     


Total (net impact)     
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It is suggested that impacts that occur outside of the EU should be identified and listed, but not 
necessarily analysed much further in terms of quantification as it would often be difficult for the 
applicant or third party to determine the impacts outside of the EU with a high degree of certainty32. 
See also general considerations in Section 2.4.3.   


However, demonstrating that there will be impacts outside the EU will allow the overall decision to 
be made being as informed as possible. 


Change in quality of downstream products 


In determining whether a reduction in the quality of the downstream products would arise under a 
non-use scenario, it should be considered whether the function being delivered by the Annex XIV 
substance is essential to the end product. If it is essential, a lower quality product might result and 
the implications of this should be considered. 


The definition of the scenario should include the type of property/quality that is no longer being 
delivered and it might be possible to estimate the value of that quality. Examples might include 
increased casualties from fires through use of a less efficacious flame retardant, increased road 
casualties or reduced energy efficiency from using an alternative to the Annex XIV substance.  


Using the checklists in Appendix G should make it easier to identify the main effects.  


Non-availability of the final supply chain product  


Where a consumer good or service is no longer provided by the supply chain, a key impact would 
be loss of welfare by consumers. It is not straightforward to estimate such losses but an approach is 
included in Section 3.3 on economic impacts. 


 


                                                 


32 To do this would require knowledge of where these industries would relocate to; the standard of environmental and 
health legislation in these countries; the quality of available workforce, infrastructure, available land, cost of raw 
materials, import and export costs and so on.  It would therefore be very difficult to estimate, quantify or monetise any 
of these impacts with a high degree of certainty. However, it may be possible to describe the direction of the impact 
such as whether the environmental standards are the same and the if salaries are likely to change.   
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4 THE SEA PROCESS – STAGE 4: INTERPRETATION AND DRAWI NG 
CONCLUSIONS 


4.0 Introduction 


Interpretation and drawing conclusions is the fourth stage in the SEA process, as shown in Figure 
16 below. The main aim is to present and compare the qualitative, quantitative and monetised costs 
and benefits of the difference between the “applied for use” and the “non-use” scenarios.   


Figure 16   SEA process - Stage 4  


 


 


The main steps of Stage 4 are shown in Figure 16. Each step is explained in more detail in the 
following sections.  


This section describes the proposed approach to this stage of the SEA in detail. It is 
recognised that the overall approach to the SEA should be an iterative one and the applicant 
should undertake this stage at a level of detail appropriate to that of the SEA iteration being 
undertaken as a whole.   


As with all stages in the SEA process, the applicant should give consideration to the 
uncertainties present in the data and analysis. The implications of uncertainties should be 
considered and acknowledged in the presentation of results. 


4.1 Step 4.1: Compare the qualitative, quantitative and monetised impacts  


There are several SEA tools and comparative techniques which can be applied in order to compare 
impacts between the "applied for use" and "non-use" scenarios.  
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It is advisable that the applicant/third party start by reading chapter 5 of the EC Impact Assessment 
Guidelines (2009) - How do the options compare? Several comparative techniques are provided 
which could be used regardless of the type of analysis produced in the previous stage (i.e. a 
qualitative or monetised assessment).  


In addition it is advisable that the applicant makes a clear distinction on whether the impacts 
occur inside or outside of the EU and report this in a clear and transparent fashion. 


Determining the level of quantification to be used is best achieved through an iterative process 
starting with a qualitative assessment of the impacts with further analysis carried out in future 
iterations if this is necessary to produce adequate information for the decision making. In some 
cases a qualitative analysis will be sufficient to produce a robust conclusion and, in such cases, 
further quantification would not be necessary. In other cases quantification brings added value for 
the decision making process.  


When there is a need for monetisation, the appropriate tool for comparing quantified and monetised 
impacts is cost-benefit analysis (CBA). Cost-benefit analysis uses monetised values. It puts all costs 
and benefits into standard units (usually Euros) so that they can be compared directly. In reality 
however, it is unlikely that it will be possible to monetise all impacts (e.g. social and wider 
economic impacts). In addition, it might be difficult and sometimes impossible to estimate 
environmental impacts based on the current body of knowledge.  Some costs or benefits do not have 
a market value and, when attempts have been made, there may be a lack of monetised valuation 
data available that could be used for a benefit transfer. However, market-based methods describing 
straightforward commercial and financial gains and losses, such as lost productivity (e.g. crop 
production), costs for the replication of services (e.g. water purification) or additional costs to 
recreation and leisure, could be used in this context. 


This guidance suggests using a cost-benefit analysis type approach which involves recognising that 
not all impacts can be quantified or monetised. As such, it is proposed that the analysis should 
involve quantifying and monetising impacts as far as is practicable (and appropriate) and combining 
the monetised results with qualitative and/or quantitative descriptions of all non-monetised impacts.   


The iterative approach to the SEA means that a first “initial” SEA could be undertaken applying 
immediately available information. This is likely to be made up of predominately qualitative 
information.  


It is therefore suggested that the applicant should: 


• Compile all available information and describe all impacts qualitatively; and 


• Go through the next steps 4.2 and 4.3 on distributional and uncertainty analysis, then evaluate 
the results and decide how far it would be appropriate to take the analysis in terms of greater 
quantification and monetisation. 


In Appendix F information is provided on cost benefit analysis as well as several other SEA tools 
such as cost-effectiveness analysis (CEA) and multi-criteria analysis (MCA). Given that not all 
impacts can be quantified and monetised, the cost-benefit analysis type approach suggested above 
has similarities with a multi-criteria analysis.  


If all the quantitative and qualitative impacts were assigned a score and they were all weighted to 
give an overall score it would be a formal multi-criteria analysis. The use of a multi-criteria 
approach including more formalised scoring and weighting could be useful when there is a long list 
of impacts that are not monetised. More information can be found in Appendix F. 
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4.1.1 Initial (qualitative) comparison of impacts 


A first iteration of comparing impacts can be based on the results of step 3.1 (identification of 
impacts). Assuming that the impacts are either qualitatively described or quantified based on 
existing information, the results can be reported in form of a table similar to that below. 


The impacts are described as the difference between the “applied for use” and the “non-use” 
scenarios. As illustrated in Table 10 there can be more than one “non-use” scenario. The example 
addresses a substance (Substance A – included in Annex XV as being carcinogen category 2) for 
which an Authorisation is applied for. It is used in a formulation, which is used to coat wires. These 
wires are then used for the production of motors for washing machines. NB! This example would 
thus require Authorisation for the formulation of the coating and the use of the formulation to 
produce the wire. In the first non-use scenario a "non-suitable" alternative substance B (which is 
considered less human toxic, but more ecotoxic than Substance A) is considered. Substance B is 
slightly cheaper than A, but reduces the quality of the wires (and was therefore considered non-
suitable in the analysis of alternatives). In the second non-use scenario it is assumed that use of 
substance A for producing wires is relocated outside EU and that these wires are then imported by 
EU washing machine motor producers.    


Table 10     Example of qualitative listing of impacts or risks for two potental "non-use" 
scenarios 


Impacts or 
risks 


Difference between the “applied for use” and the “non-use” scenarios 


 “Non-use” scenario is “use of 
another substance B” 


“Non-use” scenario is “relocation of production 
of article” 


Risks or impacts 
on human health 


Reduced human health risks from 
worker exposure as the alternative 
substance B is less toxic * 


Reduced risk of worker exposure 
(within EU) from 25 people in the 
applied use scenario to 0 in non-use 
scenario 


Additional risk of 
exposure to the 
substance for 
workers outside EU. 
It is anticipated that 
> 25 workers would 
be exposed; to the 
same or a higher 
concentration  


Risks or impacts 
on the 
environment 


Increased risk to the aquatic 
environment as the alternative 
substance B is considered more 
persistent  


No change in risk to the aquatic 
environment as it is a globally 
significant pollutant 


No change in risk to 
the aquatic 
environment 


Economic 
impacts 


Costs savings in the manufacturing 
of the unsuitable alternative 
substance B (being cheaper than A) 


Additional costs of transport and 
quality controls etc for the motor 
manufacturer when importing the 
coated wires.  


 


 One off investment costs for motor 
producer when using wires coated 
with substance B  


Sunk costs as production equipment 
could not be operated to the end of its 
technical and economic lifetime. 


EU formulator and wire producers 
will lose market which can result in 
loss of value of production facilities.  


Sunk costs as production equipment 
could not be operated to the end of its 
technical and economic lifetime. 


Non-EU formulators 
and wire producers 
will gain.  
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Impacts or 
risks 


Difference between the “applied for use” and the “non-use” scenarios 


 “Non-use” scenario is “use of 
another substance B” 


“Non-use” scenario is “relocation of production 
of article” 


 Higher operating (electricity) costs 
for consumers of washing machines 
as the motor is less energy efficient. 


Higher investment costs for 
consumers of washing machines as 
the motor is will become more 
expensive. 


 


Social impacts No significant employment effects 
expected 


Reduction of 25 jobs due to 
relocation. 


Job creation outside 
the EU 


Wider economic 
impacts such as 
effects on 
innovation or 
trade. 


No significant wider economic 
effects expected (a more firm 
conclusion on this type of effects 
requires quantification of the 
additional production costs) 


No significant wider economic effects 
expected (a more firm conclusion on 
this type of effects requires 
quantification of the additional 
production costs) 


 


 


In the first iteration of the SEA this qualitative assessment is taken forward to Step 4.2 on 
distributional assessment and then to Step 4.3 on uncertainty analysis. 


In later iterations the comparison could include the quantitative and monetised impacts.  


4.1.2 Comparison of qualitative, quantitative and monetised impacts 


After listing qualitatively all impacts, they should to the extent possible and proportionate, be 
quantified based on additional data that have been collected during the iterative analysis. Costs are 
usually expressed (directly) in monetary terms. For instance, additional energy consumption (e.g. in 
kWh) can be expressed in Euros (applying the price per kWh). Some of the quantified impacts (e.g. 
changes in health status) can be valued (e.g. applying the willingness-to-pay to avoid illness). Using 
a cost-benefit analysis approach, the monetised impacts can be aggregated into net present values or 
annualised costs as set out in Section 3.7. 


4.1.2.1 List all quantitative, monetised and qualitative described impacts 


It is unlikely that all impacts will be quantified and/or monetised. All impacts (whether only 
described qualitatively, quantified or monetised) should be listed together. However, the impacts 
must not be counted twice. For instance, if the cost of additional energy consumption is listed (in 
euros), the consumption itself (in kWh) should not be listed, as this would be double counting.   


For quantified impacts, costs and benefits of similar physical characteristics should be presented 
side by side and where possible costs deducted from benefits. If, for example, there are data for 
number of workers exposed for both the “applied for use” scenario and the “non-use” scenario and 
the net number of persons exposed can be estimated, the overall net effect could be calculated (this 
would require the impacts of the exposure to be comparable). 


It should be noted that the gross costs and benefits should also be documented in the SEA as well as 
their net impacts. 
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Having aggregated and summarised the impacts, the applicant may feel that there is sufficient 
information to draw a conclusion. In order to make a decision all impacts will have to be weighed 
up against each other (either implicitly or explicitly) in order to conclude whether the benefits of 
continued use outweigh the costs.   


4.1.3 Using alternative SEA tools 


Given that, in most cases, not all impacts will be quantified and monetised, the cost-benefit 
approach suggested has similarities with a multi-criteria analysis (MCA).  


If all the quantitative and qualitative impacts were assigned a score and they were all weighted to 
give an overall score it would be a formal MCA.  


The use of a multi-criteria approach including more formalised scoring and weighting could be 
applied when there is a long list of impacts that are not monetised in order for the applicant to get a 
feel for what is important. However, it is of crucial importance that the reader of the SEA (i.e. for 
the authority's decision-making process) that it can easily be followed how the aggregation has been 
done, including the ability to trace back the original non-aggregated impacts. The applicant should 
therefore rather use the results of applying MCA to discuss which impacts seem to be significant 
and how the advantages and drawbacks seem to compare rather than only giving the final outcome 
of the MCA. The latter would be of limited use for the subsequent process. 


Guidance on how to apply multi-criteria analysis can be found in Appendix F. 


4.2 Step 4.2: Compare distributional impacts  


4.2.1 Introduction 


In addition to the main SEA results, socio-economic analysis of the distributional costs and benefits 
should be presented.  It is important to consider costs and benefits:  


• Along the supply chain – e.g. to manufacturers, importers, downstream users, and upstream 
suppliers; 


• To the end consumer and final product/service – e.g. price and quality;  


• To different socio-economic groups along the supply chain – e.g. highly skilled, semi-
skilled, manual workers and unskilled workers; and 


• To different Member States or regions – e.g. inside the EU and outside the EU.  


Table 12 provides an example of how distributional impacts could be presented. In Table 12 
distributional impacts can be broken-down along the supply chain and also by socio economic 
group. It is also possible to show effects on different groups such as age and gender which may be 
particularly relevant for human health effects. For example, the risks of human exposure to a CMR 
substance maybe different along the supply chain and therefore could affect a particular gender or 
age group more than others. Distributional impacts should not just focus on how economic costs 
change along the supply chain and for all the main types of impacts. It should be considered 
whether it is important to document all types of distributional impacts (e.g. particular species and 
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ecosystems may be affected, depending on the outcome of an application, more in one region 
compared to another).     


4.2.2 Approach 


One approach to the consideration of distributional impacts is to use a checklist of questions as a 
prompt for thinking about how different sections of the supply chain, people and regions would be 
affected by continued use of the substance. Table 11 provides a non-exhaustive list of questions that 
could be considered – they will not all be relevant to all SEAs.    


No further data collection and analysis should normally be necessary to answer these questions.  It 
should be possible, based on the analysis undertaken in Stage 3 (see Section 3.3 to 3.6 of this 
guidance), to at least go through the questions qualitatively to describe the distributional impacts. If 
further analysis is required it may be necessary to return to Stage 3 to collect data specifically for 
analysing distributional impacts.  


         Table 11     Question for considering distributional effects 


Analyse the identified benefits of continued use (the difference between the “applied for use” 
and each of the “non-use” scenarios) to determine: 


Q1. Who is most likely to benefit from continued use of the substance? (consider the benefits 
along the whole supply chain) 


Q2. Which specific sectors are most likely to benefit from continued use of the substance? 


Q3.  Which parts of the environment are most likely to benefit from continued use of the 
substance?  


Q4. Which sections of society are most likely to benefit (human health) from continued use of 
the substance?  


Q5. Which geographical areas are most likely to benefit from continued use of the substance? 


Q6. Which sections of society are most likely to benefit from continued use of the substance? 


Analyse the identified costs of continued use (the difference between the “applied for use” and 
each of the “non-use” scenarios) to determine: 


Q7. Who is most likely to suffer from continued use of the substance? (consider the costs along 
the whole supply chain) 


Q8. Which specific sectors are most likely to suffer from continued use of the substance? 


Q9. Historically how resilient are these industries to enforced changes?  


Q10. Which specific regions / parts of the environment are most likely to suffer from continued 
use of the substance? 


Q11. Which specific sections of society are most likely to suffer (human health) from continued 
use of the substance?  


Q12. How reliant is the region for employment by these industries? 
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Q13. Which sections of society are most likely to suffer from continued use of the substance? 


4.2.3 Presenting distributional analysis 


A qualitative or semi-quantitative scale could be used to present distributional effects (Table 12). 
The table would need to be accompanied with a description of the qualitative and quantitative 
distributional costs and benefits to explain how the results were derived.  


Table 12     Distributional impacts* 


Distributional analysis Benefit of continued use  Cost of continued use  


EU suppliers    


Non EU-suppliers   


Importers   


EU manufacturers    


Downstream user group 1 – 
Use A service providers 


  


Downstream user group 2..etc   


End customer   


Public   


Regulators   


Region x   


Region y   


Socio-economic group1   


Group A – Highly skilled   


Group B – Skilled/semi-skilled   


Group C – Manual/non skilled    


* Severity of impacts: either monetary or using scale high (+++ or ---), medium (++ or --), low (+ or -) or not 
applicable (n/a) 
1 Several occupation group classifications exist. However, the following general approach could be used: 
Group A: Managers and senior officials, professional occupations and associate professional and technical. 
Group B: Administrative and secretarial, skilled trades occupations and personal service occupations. Group 
C: Sales and customer service occupations, process; plant and machine operatives and elementary 
occupations. This is further discussed in Appendix D.4. 


4.3 Step 4.3 Consider how uncertainties in the analysis may alter the outcome of the SEA 


4.3.1 Introduction 


Throughout this guidance it has been emphasised that uncertainties should be considered and 
recorded throughout conducting the SEA, whether that be in understanding the response behaviour 
of actors in relevant supply chains or in estimates valuing the scale of impacts (or any other 
aspects). The applicant should be able to show the extent to which the outcome of their SEA takes 
into consideration these potential uncertainties.  
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The purpose of uncertainty analysis is to test the overall uncertainty in the SEA.  This analysis will 
lead to several possible outcomes: 


• Returning to stage 2 and carrying out further analysis on specific behavioural responses e.g. 
whether it is possible to narrow-down the possible behavioural responses to get a better 
estimate of the impacts of the “non-use” scenario(s) in stage 3. 


• Returning to stage 3 and carrying out further analysis on the assessment of specific impacts to 
reduce the variability33 or uncertainty in the estimate.  


• Returning to stage 3 and conducting a further iteration of the assessment of the main impacts 
(deciding that a more quantitative or monetary assessment is necessary in order to be able to 
produce a robust conclusion). 


• Determine that the assessment of the net benefits to manufacturers, importers, downstream 
users, distributors, consumers and society as a whole of the difference between the “applied 
for use” and the “non-use” compared to net costs to human health and the environment of the 
difference between the “applied for use” and the “non-use” is robust enough to conclude the 
SEA. 


For the former three outcomes (leading to iterations), the uncertainty analysis can additionally be 
used to focus further data collection and assessment of impacts on the major uncertainties, thereby 
focus the further work in the most cost-efficient manner. 


The section below outlines a stepwise approach to conduct an uncertainty analysis. 


Upon completion of the SEA, the final uncertainty analysis should be documented in the SEA 
report (section 4.3.3).  


4.3.2 Approach  


The level of resources devoted to uncertainty analysis and the level of detail at which it is 
undertaken should be proportionate to the scope of the SEA. It is proposed that a stepwise approach 
be adopted, starting with a simple qualitative assessment of uncertainties that may on its own be 
sufficient to determine whether uncertainties affect the outcome of the SEA and therefore whether 
further analysis is required. If uncertainties do appear critical to the outcome of the SEA, then a 
more quantitative assessment is likely to be necessary, using a deterministic approach and then, if 
necessary and feasible, a probabilistic assessment.   


Figure 17 outlines this stepwise approach and Figure 18 illustrates the process in more detail. A 
deterministic approach typically involves a simplified sensitivity or scenario analysis whereby low 
and high estimates are determined for each of the main costs and benefits identified in the SEA. A 
probabilistic approach assigns probabilities to the range of estimated outcomes for each impact (as 
well as key input parameters).  


The different approaches are described in turn below.  


Appendix E provides information on several uncertainty analysis techniques and techniques which 
can help reduce the variability of impacts (i.e. help produce a narrower estimate of an impact).   


                                                 


33 See Appendix E for definitions of variability, uncertainty and risk. 
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Figure 17    Step wise approach to uncertainty analysis 
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Figure 18   Uncertainty analysis process 


Step 1


Understand the main 


components of the SEA


Step 2


Create a list of uncertainties


Step 3 


Exclude impacts that have 


little to / no bearing on the 


outcome of the SEA


Step 4


Undertake a qualitative 


assessment of the 


uncertainties


Do uncertainties


affect the outcome of the 


SEA?


Do additional 


impacts need to be 


considered in 


the SEA?


Proceed to Stage 5


(Presenting the results)
No


Return to Stage 3


(Analysing impacts)
Yes


Is there data to


do a more deterministic 


assessment?


No


Would this


significantly improve the 


analysis?


Yes


Yes


Step 5 


Undertake a simple form of 


uncertainty analysis 


(Deterministic) 


Yes


Do uncertainties


affect the outcome of the 


SEA?


Is there data to


refine the assessment 


using a probabilistic 


assessment


Would this


significantly improve the 


analysis?


Yes


Yes


Step 6


Undertake a more complex 


form of uncertainty analysis


(Probablistic)


No


No


No


No


No


No


 


 







SOCIO-ECONOMIC ANALYSIS – AUTHORISATION 
 


  106   


The following briefly describes the stepwise approach outlined in Figure 17. 


Step 1 Undertake a simple assessment of the uncertainties and decide if further analysis 
is required (i.e. a qualitative assessment) 


 Relevant uncertainties should have been identified through all relevant stages in 
development of the SEA. The next step is to determine the direction and magnitude of 
each uncertainty. Direction refers to whether the uncertainty is likely to be an 
underestimate or overestimate. Magnitude refers to the extent to which it may alter the 
outcome of the SEA (e.g. whether it is likely to have a minor, medium or major effect). 
A ranking system such as +++, ++, +, -, -- or --- can be used to communicate both the 
direction and magnitude of each uncertainty (e.g. +++ is a major overestimate). 


Estimates that are unlikely to alter the outcome of the SEA (i.e. minor estimates) 
generally need not be considered further. These minor estimates are likely to contain 
residual uncertainties that may remain regardless of the level of analysis undertaken. 


Step 2 Undertake an intermediate form of uncertainty analysis (i.e. a deterministic 
assessment) 


 More significant uncertainties can be assessed using either sensitivity analysis or 
scenario analysis. Using the best available information (e.g. from consultation with the 
supply chain) low and high estimates are determined for each of the main costs and 
benefits identified in the SEA.  


A sensitivity analysis is undertaken by varying each factor (e.g. quantified value of an 
impact) at a time and the effect on the overall results are recorded.   


A scenario analysis could involve varying several factors at a time. 


If it is not possible to determine realistic low and high estimates then no further 
analysis is possible. 


If the benefits of the “applied for use” scenario outweigh costs under both the low and 
high estimate scenarios, then no further analysis is required.  However, if the outcome 
of the SEA varies, then a more complex probabilistic analysis (Step 4.3c) may be 
necessary or more consideration should be given to the range of values that the key 
parameters may actually take. Figure 19 illustrates the process for a deterministic 
assessment. 


Similarly if uncertainties make it more difficult to determine the socio-economic 
impacts whilst using low and high scenario estimates for each relevant impact, then a 
more complex probabilistic analysis may be necessary. 


Step 3 Undertake a more complex form of uncertainty analysis (i.e. a probabilistic 
assessment) 


 A deterministic approach helps to clarify the overall significance of the uncertainties 
but does not take into consideration the probabilities of a particular estimate or 
outcome occurring. This is achieved using a probabilistic assessment. 


In a probabilistic assessment, probabilities are assigned to the range of estimated 
outcomes for each impact. The probability of different outcomes is multiplied by the 
estimate for that outcome to give an expected value for the estimate. 
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Using the expected value of each impact instead of the low/high scenario estimates, 
this will involve assessing the main socio-economic impacts. The results should be 
documented alongside the SEA results so that the SEA Committee can understand how 
uncertainties could alter the SEA outcome. If it is not possible to assign probabilities 
to the range of estimates then no further analysis is possible. Specialist knowledge 
is generally required to undertake probabilistic uncertainty analysis.  


Figure 19    Process for deterministic uncertainty analysis 
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4.3.3 Presenting the uncertainty analysis  


The applicant or third party should describe the following:    


• an appreciation of the overall degree of uncertainty and of the confidence that can be placed 
in the analysis and its findings; 


• an understanding of the key sources of uncertainty and their impacts on the analysis; 


• an understanding of the critical assumptions and their importance to the analysis and findings; 
this should include details of any assumptions which relate to the subjective judgments of the 
analysts performing the analysis; 


• an understanding of the unimportant assumptions and why they are considered unimportant; 


• an understanding of the extent to which plausible alternative assumptions could affect any of 
the conclusions; and 
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• an understanding of key scientific debates related to the assessment and a sense of what 
difference they might make regarding the conclusion. 


Table 13 provides an example of how assumptions used in the SEA could be presented. 


Table 13     Assumptions used in the SEA 


Impact/variable Default 
assumptions/data/estimates 


used to assess impact 


Justification for using the 
assumption/data/estimate 


Discount rate 4% This is consistent with the EC Impact Assessment 
guidelines 


Shadow price34 of CO2 €20/tonne Current market price of CO2 


 


Table 14 provides an example of how the findings of uncertainty analysis could be presented. 


Table 14     Uncertainty analysis results 


Assumptions/date/ 
estimates 


Default 
assumptions/data/es


timates used to 
assess impact 


Level of 
uncertainty / 
alternative 


assumptions 


Potential impact on the SEA outcome 


Discount rate 4% This may 
underestimate 


future net 
benefits of 


environmental 
and health 


benefits which 
could occur 
beyond 30 
years. As a 
sensitivity 
analysis a 
declining 


discount rate 
could be used. 


(In this box the Applicant should show the 
results of applying the declining discount 
rate) 


Shadow price of CO2 €20/tonne 


 


 


For sensitivity 
the UK estimate 
of the shadow 
price of carbon 
in 2008 prices 


(£26/t) could be 
used 


(In this box the Applicant should show the 
effects on the outcome of the SEA, using the 
€20/tonne and the UK £26/t estimate) 


 


   


                                                 


34 The shadow price of carbon captures the damage costs of climate change caused by each additional tonne of 
greenhouse gas emitted.  
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4.3.4 Step 4.4 Make decision on how to proceed with the SEA 


Having undertaken a comparison of impacts and an uncertainty analysis, all key impacts and the 
results of the uncertainty analysis can be presented.  


It is important to present all the most significant impacts with the key assumptions to provide a 
transparent account of the analysis. It is also important to present what impacts have been assessed 
to be of minor importance. This will also show that those impacts have actually been considered. 


To derive a conclusion, the positive and negative impacts have to be weighed up against each other 
and each “non-use” scenario has to be considered. As the SEA may need more than one iteration, 
this can lead to: 


1. No clear conclusion can be drawn before another iteration has been made with a more detailed 
assessment. Proceed back to Stage 2 and reconsider the scope of the SEA or to Stage 3 for better 
identification and assessment of impacts.  


2. If the benefits (including avoided costs) of the continued use are unlikely to outweigh the 
(health and environmental) risks of continued use, the applicant should consider whether to 
proceed with the application, as it would probably not be successful.  


3. If the SEA clearly shows that the benefits of continued use outweigh the (health and 
environmental) risks of continued use, the SEA can be completed without more detailed 
analysis.  In this case proceed to Stage 5 – presenting the results. 


Box 1     Tip: Principle of proportionality 


It is difficult to give precise guidance on how much detail needs to be included in the SEA before a 
number of authorisation applications have been processed and decisions made. 


In general the applicant should seek to build as robust a case as possible but, as there are limited 
resources to develop SEAs, they should be proportionate to the problem at hand.  The level of detail should 
thus be sufficient to demonstrate a robust assessment of the costs and benefits but need not include information 
that does not substantially further aid the assessment. 


In taking into account proportionality in the level of detail to be included, the applicant may wish to consider: 


1) The higher the absolute level of costs and benefits are, the more details and quantification is required.  
Alternatively, however, if for example the costs are obviously very large and the benefits very small, this would 
suggest that significant additional analysis would have little merit. 


2) The closer the balance between benefits and risks/costs are the more details and quantification is required.  


In relation to the different generic non-use scenarios it is likely that if the non-use scenario is applying an 
alternative which the applicant considers unsuitable (it does not result in an overall improvement) the analysis 
will require more details and quantification. 


  


  


 







SOCIO-ECONOMIC ANALYSIS – AUTHORISATION 
 


  110   


5 THE SEA PROCESS – STAGE 5: PRESENTING THE RESULTS 


5.0 Introduction 


Figure 20   SEA process – Stage 5 


 
 


Stage 5 is the final stage in the SEA process. Its aim is to highlight the key findings of the SEA 
which the SEA Committee should consider when preparing its opinion and the Commission 
should consider when making its decision. The results of the analysis are summarised in an SEA 
report, together with key assumptions used in the SEA and the findings of the uncertainty analysis.  


The applicant should document the analytical process and the decisions made with respect to which 
scenarios and which impacts have been included the SEA. This should be done throughout the 
process of developing the SEA. This section presents guidance on how to document and present the 
SEA. The applicant should first refer to the EC Impact Assessment Guidelines (2009) and in 
particular part II chapter 9 (Presenting the findings: The Impact Assessment Report). The next 
chapter provides some principles of good practice which should be adhered to. These are 
summarised below: 


• Prepare a summary report – It is important to distinguish between the work undertaken for 
the SEA – the ‘process’ and the final ‘report’ summarising that ‘process’. The executive 
summary should only summarise the findings of the SEA whilst the SEA report should 
include the activities conducted and the methodologies applied (e.g. for impacts assessment) 
during the SEA, as well as the results of the SEA.   


• Remember to document all decisions, uncertainties or assumptions used in the final SEA 
report to improve transparency and traceability. It will also be necessary to specify which 
methodologies were used to assess and compare the impacts, e.g. cost benefit analysis or 
multi-criteria analysis. 


• Keep it simple – Ideally any non-specialist should be able to follow the arguments and 
understand the positive and negative impacts of each scenario considered in the SEA. To 
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enhance the clarity and readability of the SEA report, use tables and diagrams to summarise 
key points. Examples of such tables can be found in Part III of the EC Impact Assessment 
Guidelines and some tables have been included stage 4 of this guidance. Note however that 
simplification does not necessarily mean a very short report. All information necessary to 
follow the argumentation should be included – where relevant appendices can be applied. 


5.1 Step 5.1 Considerations for reporting the SEA  


The guidance below is intended to be an indication of what could be reported in an SEA following 
the structure of the SEA format published on the Agency’s website. 


5.1.1 Guidance on how to fill in the template 


Overview 


It is recommended that the user undertakes their SEA using the process outlined within the 
guidance. This process is explained in detail in chapters 1-5.  


For third parties providing input into an SEA it is recommended for transparency to that the format 
provided by the Agency be followed as relevant, even if the intention is to submit limited 
information. 


 


Summary of the SEA 


This section should be completed once the SEA results and conclusions have been finalised.    


 


Aims and scope of the SEA 


It is highly recommended that the user read chapters 1-2 in order to fully comprehend the issues on 
setting the aims of the SEA, the boundaries, defining the “applied for use” and “non-use” scenario. 
It is important to be able to define each scenario and list the potential impacts of being granted an 
authorisation to use a substance for particular uses, against the impacts of not being able to use the 
substance for these applied uses. It is however unlikely using a step-by-step guide that the user will 
not have to re-visit earlier steps in the process. Therefore the process used within the ‘scoping 
phase’ has been designed so that the user undertakes any necessary iteration in a logical and 
efficient manner. Including these key iterations in one stage should improve the transparency of the 
SEA process. 


 


Analysis of the impacts 


In the case of the applicant, this section will ideally outline, using a cost benefit approach (this is 
explained in chapter 4), all the net impacts of the authorisation compared to the “non-use” scenario 
(i.e. the differences between the two scenarios). It may not be possible or necessary to quantify all 
impacts. This may be due, for example, to a lack of data to convert environmental risks into impacts 
(which can then be assigned a monetary value), or it may be that certain impacts are so severe that a 
qualitative assessment will be considered appropriate for the problem being considered. The user 
should refer to Chapter 3 of this guidance.  
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As well as considering the scale of the impact, it will also be necessary to explain how these 
impacts affect different sections within society (i.e. the distributional impacts to the local/regional 
economy such as employment, crime and regeneration). The user should refer to chapter 4 of this 
guidance.   


For interested parties submitting specific information rather than a complete SEA, it may not be 
necessary to reproduce the whole analysis. The focus is likely to be on the analysis of alternatives.  
However it is recommended that the impact of this ‘new’ information be reported in the context of 
how the outcome of the applicant’s SEA is affected by this ‘new’ information.  


 


Interpretation and conclusions drawing 


Here the user should present the findings of their SEA, or input into an SEA. These should include 
any assumptions used (including the methodology that has been applied) and how uncertainty may 
affect the outcome of the SEA. The user should refer to Chapter 4 of this guidance.  


The user should outline their case for authorisation, or in the case of some interested parties, present 
arguments for the application to be refused or present arguments to support the application.   


 
Appendix 


It is highly recommended that the user document within their SEA, or input into an SEA: 


• Data sources; 


• How the data was obtained; and  


• Who was consulted. 


This will improve the transparency of the results and will facilitate an assessment of whether the 
data has been obtained from reliable sources. For example this may include any questionnaires used 
and literature sources for any monetary valuations of impacts. 


5.2 Step 5.2 Check that assumptions and uncertainties have been included  


The following tables can be used both as an issues log to keep track of the analysis and decisions 
made during the development to the SEA as well to document the process.  


The first table is to document the analysis and arguments for including “non-use” scenarios in the 
SEA. 
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Table 15     Audit trail for "non-use" scenarios 


Considered 
in scoping 


phase 
Name of “non-use” 


scenarios 


Yes/ No 


Included in 
final SEA 


Yes/No 


If no, please give your reasons - 
Description/arguments 


Use of an unsuitable 
alternative 1 


   


Use of an unsuitable 
alternative 2 


   


Use of an unsuitable 
alternative 3  


   


Production relocated    


The function not being 
delivered and reduced 
quality/availability of 
down stream consumer 
good/services 


   


Any other relevant “non-
use” scenarios 


   


 


The next table is for an audit trail for impacts. There needs to be a table for each “non-use” scenario 
taken forward for impact assessment.  


 


Table 16     Audit trail for "non-use" scenarios 


Impact No* Assumptions/ 


description 


Level of certainty Effect on 


estimated impact 


Effect on overall 


SEA result 


Need for further 


data collection? 


Impact 1 1      


 2      


 3      


Impact 2 1      


Impact 3 1      


 2      


Impact N        


Notes *) Iteration no 
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5.3 Step 5.3 Internal check list before submission of an SEA 


This section contains an internal checklist of information which the applicant may wish to use 
before they submit their SEA report to the SEA Committee (SEAC). It is important to note that the 
questions in the checklist are non-exhaustive and the checklist is indicative only and also that the 
applicant is not necessarily expected to answer “yes” to all questions. For transparency, the 
applicant may wish to attach a completed checklist in an appendix of their SEA report.   


It may be useful to submit the checklist (or a similar list) to the SEA Committee to show what 
information has been included in the SEA35, along with cross references to where the information 
that answers each question can be found in the SEA report (this may be particularly relevant for 
interested parties contributing limited input to a submitted SEA).   


A template to support the reporting of the SEA is contained in Appendix A. It provides one 
example of how the findings of the SEA could be organised and presented. 


Summary of the SEA 


(This section of the SEA report should be completed last) 


����    


   1. Have you summarised which uses are included in the SEA? 


    


   2. Have you summarised the main impacts?  


    


   3. Have you presented a summary of the SEA results? 


    


   4. Have you presented your conclusions in a clear and concise manner? 


    


Aims and objectives 


����    


   5. Have you set out the aims and objectives of the SEA? 


    


   6. Have you described the “applied for use” and “non-use” scenarios? 


    


   7. Have you considered future trends in the use of the substance? 


    


                                                 


35 Completing all the aspects on the checklist does not guarantee a authorisation application will be successful. 
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   8. Have you set out which uses are included in the SEA? 


    


 


Analysis of impacts 


����    


   10. Have you considered whether it is relevant to analyse and describe the main economic 
impacts of the “applied for use” scenario compared against the “non-use” scenario? If this is 
relevant, have you done so?  


    


   11. Have you considered whether it is relevant to analyse and describe the main health 
risks/impacts of the “applied for use” scenario compared against the “non-use” scenario(s)? If 
this is relevant, have you done so? 


    


   12. Have you considered whether it is relevant to analyse and describe the main environmental 
risk/impacts of the “applied for use” scenario compared against the “non-use” scenario(s)? If 
this is relevant, have you done so? 


    


   13. Have you considered whether it is relevant to analyse and describe the main social impacts 
of the “applied for use” scenario compared against the “non-use” scenario(s)? If this is 
relevant, have you done so? 


    


   14. Have you considered whether it is relevant to analyse and describe the main trade, 
competition and wider economic impacts of the “applied for use” scenario compared against 
the “non-use” scenario(s)? If this is relevant, have you done so? 


 


   15. Have you ensured the consistency of the analysis e.g. referenced data sources and set 
prices in a common year (base year). (Consider whether it is possible for the reader to 
understand the methodology and where appropriate to be able to reproduce the results.) 


    


   16. If relevant, have you discounted any monetised impacts? 


    


   17. Have you conducted sensitivity analysis on the discount rate and when impacts occur over 
time? (only relevant for monetised impacts) 


 







SOCIO-ECONOMIC ANALYSIS – AUTHORISATION 
 


  116   


Comparing scenarios 


����    


    


   18. Have you listed the uncertainties in the SEA? 


    


   19. Have you provided justification for using the assumptions in the SEA? 


    


   20. Have you explained what implications the assumptions might have on the outcome of the 
SEA? 


 


   21. Have you documented assumptions that are considered unimportant in terms of 
uncertainties and why they are unimportant? 


    


   22. Have you discussed the key sources of uncertainty and their impacts on the SEA? 


    


   23. Have you discussed the overall degree of uncertainty and of the confidence that can be 
placed in the SEA findings? 


    


   24. Have you shown/discussed the comparison of socio economic benefits and costs? 


    


   25. Have you incorporated uncertainty analysis? (i.e. expected values or high/low scenarios) 


    


   26. Have you presented and justified the time period of the SEA? 


    


   27. Have you determined when costs and benefits are likely to occur over the SEA time 
period? 


    


   28. If possible and relevant to do so, have you shown when costs and benefits occur in time 
intervals?  


    


   29. Have you shown impacts along the supply chain and on the final consumer? 
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   30. Have you shown the distributional impacts on the environment and human health to 
different sections of society and in different regions? 


    


   31. Have you shown how impacts affect different groups, age in society? E.g. socio-economic 
groups, age groups and gender. 


    


   32. Have you shown the geographical location of impacts? 


  


Specific for cost benefit analysis using monetised values only: 


����    


   33. Have you shown the present value for all costs and benefits? 


    


   34. Have you calculated either net present value or annualised values? 


    


Specific for multi criteria analysis only: 


����    


   36. Have you shown the assigned score for each impact? 


    


   37. Have you shown how impacts have been grouped into separate categories? 


    


   38. If appropriate to do so, have you shown and assigned weighting to each category? If so, 
have to justified the weightings used for each category? 


    


   39. Have you shown the aggregated score for both costs and benefits? 


    


   40. Have you clearly shown the overall score of the SEA e.g. the benefits minus the costs? 


    


Conclusions 


   41. Have you presented your arguments in a clear manner? 
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   42. Have you made a recommendation to the SEA committee which can be justified by the 
SEA Committee? 


    


 


 


Appendix A 


   43. Have you listed the data sources used in the SEA? 


    


   44. Have you included any data collection material? (e.g. questionnaires used) 


    


   45. Have you included a list of organisations consulted? 
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APPENDIX A – CONSULTATION DURING THE PREPARATION OF  AN 
AUTHORISATION APPLICATION 


A.1 Introduction 


Within an analysis of alternatives (see Guidance on the preparation of an application for 
authorisation), it is likely that some form of consultation or preparation for one will already have 
taken place.  Try to integrate the consultation process to cover aspects relevant for the analysis of 
alternatives and the SEA. Consultation with downstream users (DU) early on in the process will be 
crucial in order to get information for an authorisation application.    


The benefits of effective consultation can include: 


• Permitting greater access to information which may not always be publicly available; 


• Improving the understanding on which sectors/actors could be affected by a refused 
authorisation and how they could be affected; 


• Improving the credibility of the SEA findings by consulting a wide range of relevant 
organisations and drawing upon wide expertise; 


• Minimising the risk of potentially confrontational challenges to the SEA findings at a later 
stage; 


• Improving the quality of the analysis; and 


• Utilising expertise and skills which may not be available in-house.  


Consultation may range from requests for limited and well specified information to wide public 
consultation. The aims of consultations need to be clear and the consultation should be 
proportionate to the issue.  Further guidance on communicating with the supply chain can be found 
in Guidance on the preparation of an application for authorisation (section 3.4.2) and Guidance on 
data sharing and Guidance for Downstream Users.  


A.2 Stages in the development of a consultation plan 


Set consultation objectives  


The plan needs to clarify the objectives of consultation, both for the people involved in preparing 
the SEA and for stakeholders who will be consulted.  Consultation can be a very important part of 
the SEA process with multiple objectives.  It can:   


• Help to identify what might be the likely response(s) of all affected parties if the authorisation 
is refused (this is part of the scoping phase).  For example, is it possible for downstream users 
to use an alterative?  


• Help to identify the main impacts/risks of a refused authorisation (again this is part of the 
scoping phase). For example, what would be the change in occupational risk if downstream 
users use an alternative substance? What would be the environmental consequences of 
switching to this alternative?; 
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• Provide data or information on the changes in costs and benefits to all affected parties if the 
application is refused.  For example, what are the impacts associated with an increase in 
demand for the alternative substance such as on jobs, energy consumption, product price and 
in terms of any supply constraints on existing users of the alternative substance; 


• Draw upon expertise which may help to reduce uncertainties that may arise during the SEA; 
and 


• Provide feedback on the socio-economic analysis and recommendations. 


Those responsible for preparing an SEA should be aware, however, that there is no legal obligation 
for industry or other stakeholders to provide information.  It is especially important to communicate 
to stakeholders how consultation fits into the overall SEA decision making process and how 
stakeholder input may affect the outcomes of the SEA.  It may sometimes be appropriate to involve 
stakeholders in the decision on how their input is to be used, especially if they are providing 
confidential information.  


Develop a consultation schedule 


The consultation plan should include measures to ensure that time and resources are available to 
plan, deliver and assess the findings of consultation activities.  Stakeholders should be provided 
with start and finish dates for consultation periods in advance and given enough time to be 
involved.  The consultation should be timed to ensure that its findings can be used to contribute to 
the SEA being developed as part of the authorisation application:  in general, consultation should 
take place as early in the process as possible.  The resources required should be identified early and, 
ideally, included in the budget for the overall SEA.  


Identify who to consult 


Applicants should aim to consult all the parties affected or potentially affected by the outcome of 
the authorisation application.   


TIP BOX 


Consider consulting (and possibly collaborating where appropriate) with: 


• Immediate upstream supplier(s) 


• Downstream user(s)  


• Other manufacturers/downstream users of the substance 


• Trade associations / industrial bodies (think carefully about which industries could be affected) 


• Inter-related supply chains (that maybe affected by the authorisation application outcome. For example 
suppliers, manufacturers and downstream users of a relevant alternative) 


• Non-governmental organisations (NGO)   


• Labour and trade unions 


• Relevant authorities  


Make sure that those consulted provide representative views considering possible differences across member 
states   
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It could be useful to develop a matrix that shows who is likely to contribute with which type of 
information (as shown in Table 17). This could be a useful internal planning tool to check with 
relevant stakeholders who have particular expertise with different types of impacts (i.e. human 
health and social) if all the relevant impacts have been identified. Any information gathered from 
stakeholders should help to develop a more complete analysis of impacts. It is also a useful internal 
check to see if sufficient stakeholders have been identified for each type of impact. 


Consultation can be hindered by the time each stakeholder can devote during the consultation 
period, so where possible do not rely on any one stakeholder to provide input. The level of 
consultation needed should be proportional to the quality of readily available information. The 
greater the quality of readily available information, the easier it will be to understand the main 
issues and to use consultation to gather comments on these identified issues, rather than using the 
consultation to understand what are the main issues.  


Table 17     Mapping of who can contribute with what information 


 Identification 
of “non-use” 
scenario(s) 


Environmenta
l impacts 


Health 
Impacts 


Economic 
impacts 


Trade, 
competition 


and economic 
development 


Social impacts 


Stakeholder A ����   ���� ���� ���� 


Stakeholder B  ���� ����    


Stakeholder C   ����    


Stakeholder D  ����     


Stakeholder E    ���� ����  


Stakeholder F      ���� 


Applicant ���� ���� ���� ����   


 


Chose appropriate consultation methods 


The applicant is advised to ensure that the consultation methods used are appropriate for the level of 
expertise of stakeholders involved.  Appropriate methods may include: 


• An introductory pack containing background information – this could include information on; 
REACH, the authorisation process, why the substance is on Annex XIV, its current uses and 
the reasons for the consultation; and/or  


• A one-day stakeholder workshop – an introductory event providing similar information to that 
suggested above (though there may obviously be problems bringing together widely dispersed 
stakeholders, such as bias towards the situation in a particular Member State); 


• Brainstorming event – gathering stakeholders together with the aim of gathering a consensus 
on key issues that need to be addressed during the SEA.  For example, what are the likely 
response scenarios for all affected parties if the application is refused and what are the main 
impacts if the application is refused?; and/or  
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• Telephone or written questionnaires – these can be used as a means of collecting information 
from a wide range of stakeholders in a cost-effective manner.  They may also be used to 
reveal the likely response if the application is refused.  However the applicant must be careful 
to avoid bias and ambiguity with how the questions are worded and what possible answers the 
interviewee can select.  In this respect, questionnaires prompting descriptive responses may 
be more effective than those of a ‘tick-box’ nature. 


For consultation with groups and individuals who traditionally have not participated in the past with 
such exercises for reasons such as language or location barriers, it is advisable that the applicant 
include measures to remove barriers to participation.  For example, consider having questionnaires 
written in multiple languages that are common in many member states (e.g. English, French, and 
German) or holding similar workshops in multiple locations and reimbursing travel expenses.  The 
extra cost of this consultation should be proportional to the level of consultation deemed necessary 
(i.e. us the value added of this extra consultation justified?)   


 


CASE STUDY EXPERIENCES 


Experiences of those carrying out an SEA as part of the development of this guidance found that: 


1) A kick-off meeting would be recommended to be held with those key stakeholders that have 
information that is necessary for a good SEA.  In particular, it would be important to invite to 
a kick-off meeting those stakeholders that would welcome the authorisation (e.g. downstream 
users), as these are likely to give such information, and in a kick-off workshop other parties 
would peer review that kind of information. 


 
2) The applicant developing the application has no legal mechanism to require SEA-data from 


downstream users.  A good understanding of the drivers for industry to participate in 
developing a SEA is needed, although it is in the interests of both the manufacturer and 
downstream user to co-operate in developing a good SEA.  


 


3) In an early stage of the study stakeholders should be involved in scoping the study and data 
collection.  Much of the data needed for performing a SEA is not available in the public 
domain.  Without stakeholder participation it will be very difficult to write a robust SEA, 
especially with regard to the economic impact assessment. 


  


Based on a restriction case study by RIVM  


 


Consider what information stakeholders might need 


Consultation should be based on informed comment and input.  This means making high-quality 
information available to stakeholders that helps them to understand what is required of them.  The 
type of information given to stakeholders will depend on the audience but in general information 
should be presented in an easy to understand format, readable and well presented and you should 
consider the language used, especially if consultation occurs at a Community-wide level.   


Consider how outcomes will be collated, reviewed and reported 
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Documenting, evaluating and reporting the views expressed through consultation activities are 
essential steps in demonstrating that the SEA has been a transparent and robust process.  Feedback 
should be provided to stakeholders showing how their views have influenced the SEA and hence 
why their involvement was worthwhile. 


 CHECKLIST 
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The following checklist can be used to evaluate a consultation plan. 


 


CONSULTATION PLAN CHECKLIST  


Explain the consultation process 


� Have you explained the purpose of this consultation? 


� Have you clearly outlined the consultation period and key milestones? 


� Have you explained specifically how the consultation may improve the SEA? 


Consider who to consult and how to get them involved  


□ Have you identified the key areas, relevant stakeholders and their role within the SEA? 


□ Have you identified whether there are any groups of stakeholders who are difficult to access?  


□ Have you developed a communication plan to ensure that the views of these stakeholders can be heard? 


□ Have you considered hosting a meeting/conference to discuss the findings? 


Consider what stakeholders might need 


□ Have you provided the necessary information to those people who are participating? 


□ Have you provided adequate information to ensure that they can express an informed opinion? 


□ Have you provided information in a way which is easily understandable and meaningful? 


□ Have you provided adequate opportunity for people to receive the information and not just a "one-off” item? 


Consider when to carry out the consultation  


□ Have you considered when consultation is occurring at each stage of the process? 


□ Is it early enough to help identify all the issues or are you merely seeking comment on already identified issues? 


□ Is it sufficiently early in the SEA process for people to feel that you are genuinely interested in their opinions? 


□ Have you considered whether consultation is occurring at appropriate times of the year?  Usually December and 
August are bad times for consultation.  


Remember to provide feedback to stakeholders 


□ Have you explained the decision-making process clearly and how their information will be used to all the 
stakeholders? 


□ Have you planned to provide feedback including reasons why particular items were not incorporated? 


Consider the resources needed to facilitate consultation  


□ Are there adequate resources in-house for the consultation? 


□ Have you explored the cost of getting external help with the consultation? 


□ Have you considered sharing some of the consultation responsibilities with consortium members? 
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FURTHER READING LIST  


EC Impact Assessment Guidelines (p 9-12) 15 January 2009 


Communication from the Commission - Towards a reinforced culture of consultation and dialogue - 
General principles and minimum standards for consultation of interested parties by the 
Commission. COM(2002) 704 


 


General consultation plan guidelines: 


Consultation Guideline: for the Ministry of Health and District Health Boards relating to the 
provision of health and disability services August 2002. New Zealand  


Victorian Local Governance Association (VLGA) - Local government consultation and 
Engagement – Principles 


Consultation Guidelines, Our Scottish Borders 


South Western Sydney Area Health Service Community Participation Framework: Consultation 
Guidelines Appendix 16 


 
 Public Consultation Policy and Guidelines. Queensland Government, EPA  
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B.1 Human health and environmental risks 


B.1.1 “Quality Adjusted Life Year” (QALY) and Disab ility Adjusted Life Years (DALYs)  


The following describes the concept of “Quality Adjusted Life Years” (QALYs) and Disability 
Adjusted Life Years (DALYs).  


The most common of these measures is the “Quality Adjusted Life Year” (QALY).  Other measures 
which are increasingly being used and recommended for use are Disability Adjusted Life Years 
(DALYs) and Healthy Years Equivalents (HYEs).  Each of these concepts can be used to measure 
the utility of a specified “health profile” (i.e. a time path of health states ending in death) in terms of 
an equally valuable length of time lived in full health.  As greater emphasis is being placed on such 
measures in recent documents produced for the World Health Organisation, they are briefly 
reviewed here.  


Quality Adjusted Life Year (QALY) 


A quality-adjusted life-year (QALY) takes into account both quantity and the quality of life 
generated by healthcare interventions.  It is the arithmetic product of life expectancy and a measure 
of the quality of the remaining life-years.  


A QALY places a weight on the time which a patient spends in different health states.  A year of 
perfect health is worth 1; a year of less than perfect health life expectancy is worth less than 1. 
Death is considered to be equivalent to 0.  However, some health states may be considered worse 
than death and have negative scores.  The amount of time spent in a health state is weighted by the 
utility score given to that health state.  It takes one year of perfect health (utility score of 1) to be 
one QALY, but regards one year in a health state valued at 0.5 to be equivalent to half a QALY. 


There is currently some debate within the field of health economics as to whether or not QALYs are 
the appropriate unit of output, given its limited applicability to CBA.  As a result, there is a growing 
field of study which is researching and developing approaches for assigning monetary values to 
QALYs based on the use of value of statistical life (VSL) and value of life year (VOLY) estimates.  


This requires information on:   


• the QALY value that should be attached to the health effects of concern and the duration of 
these health effects; 


• the money value of the VSL and the appropriate discount rate to provide the basis for 
calculating the VOLY; and  


• the number of QALYs in a statistical life.   


For example, the UK Health and Safety Executive calculates the monetary value of a year of ill-
health as the product of the number of QALYs lost and the monetary value of a ‘full health life 
year’.  They take the component of the UK VSL related to pain, grief and suffering (WTP to avoid 
the risk of death) and equate this to the value of one QALY.  Assuming that the WTP component of 
the VSL is £550,000 and that an accident results in the loss of 39 years of life, and applying a 4% 
discount rate, the resulting VOLY is £27,150. 
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Disability Adjusted Life Years (DALYs) 


Disability Adjusted Life Years (DALYs) were developed as a measure of the health of a society 
(rather than an individual) and have been used to measure the burden of disease in various countries 
(OECD, 2002).  They are similar to QALYs except that they incorporate an age-weighting factor 
and measure the loss of longevity and health from an idealised health profile. The age-weighting 
factor represents a judgment that years lived in young adulthood and middle age contributes more to 
a society than years lived as a childhood or in old age.  In other words lower weights are applied to 
the health of the very young and the very old.   


DALYs are the sum of years of life lost (YLLs) and years of life lived with disability (YLDs) 
(Driscoll et al, 2004).  A variety of measures have been developed to measure the stream of life lost 
due to death at different ages. These measures can be divided into four families:  potential years of 
life lost, period expected years of life lost, cohort expected years of life lost and standard expected 
years of life lost) (Driscoll et al, 2004). 


DALYs and QALYs do not provide any additional information about the magnitude of health 
impacts or the valuation of the impacts.  They only allow different health impacts (different disease 
and mortality effects) to be aggregated.  It could in some cases be useful if an alternative has a 
different profile in terms of the type of health impacts caused compared with the Annex XIV 
substance.  


Further information can also be found in the WWF study “social costs of chemicals” prepared by D 
Pearce and P Koundouri: http://assets.panda.org/downloads/1654reachcbafindoc.pdf 


B.1.2 Unit costs for mortality and morbidity and external costs of various pollutants 


Unit costs for mortality and morbidity 36 


Key unit values on mortality and morbidity are given below based on the latest EU-wide research 
programmes.  The values have been given at 2003 price levels so that they can be scaled to the price 
level of the analysis. 


 


Table 18    Reference values of effects of exposure on chemicals on mortality (2003 price levels) 


 Central value 
(mean value) 


For sensitivity analysis 
(median value) 


Value of statistical life €1,052,000 € 2,258,000 


Value of life year lost €55,800 €125,200 


Source: NewExt (2003, page III-34) 


 


                                                 


36 If you are considering using any of the unit costs used in this section, it is recommended to check if these values have 
been “superseded” by more recent studies. 
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Table 19    Reference values of effects of exposure on chemicals on some end points acute effects 
on morbidity (2003 price levels) 


Effect Value37 
Respiratory and cardiac hospital 
admissions 


€2134/admission 


Consultations with primary care 
physicians  


€57/consultation 


Restricted activity day*)  €89/day 
Minor restricted activity day €41/day 
Use of respiratory medication  €1.1/day 
Symptom days  €41/day 
*) average value for working adult 
Source: Ready et al. 2004 according to CAFE (2005) 


For chronic effects on morbidity, a number of US studies exist, but these are related to the most 
severe definition of chronic bronchitis.  Based on these, but adjusted to a case of “average severity” 
by the scalar estimated by Krupnick and Cropper (1992) the following values are derived in the 
context of chemicals: 


o Low range estimate: €120,000 


o Central range estimate: €190,000 


o High range estimate: €250,000 


The validity of using these values depends on whether the average severity of a case of chronic 
bronchitis found in the Krupnick/Cropper study is close to how it is defined in the epidemiological 
literature (or in baseline rates in Europe).  A recent study by NEEDS provides analysis that supports 
the central range.  


External costs for selected pollutants 


Another type of emission is the by-products from manufacturing or use activities along the supply 
chain.  These could be by-products of combustion activities or additional waste or waste water 
generated where there would be difference between the “applied for use” scenario and the “non-
use” scenario (for example if manufacturing the substance in question is more energy intensive than 
the potential alternative).  


In many cases such indirect emissions are limited and they do not need to be further analysed.  Here 
we provide guidance on how to make that judgement.  


o Identify what is the most important of such indirect emissions (e.g. air emissions, 
greenhouse gases, additional wastewater generation, solid or hazardous waste);  


o Estimate the quantity of the emissions; 


o Apply unit monetised values to estimate the overall costs; 


                                                 


37 The values shown here have been adjusted to price year 2003 by dividing the original data for price year 2003 by a 
factor of 0.937, derived from the harmonised consumer price index for the EU25 for 2000-2003. 
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o Decide if the costs are likely to affect the overall results and only take them further if this is 
the case.  


Note that care should be taken to avoid double-counting of these costs, as some of them can be 
(fully or partially) internalised through e.g. emission charges and be included in economic impacts 
as operational or overhead costs.  Also potential changes in emissions or waste generation can be 
presented under economic headings as, for instance, costs related to waste water and waste 
treatment or disposal services. 


Unit monetary values for the damage from some environmental emissions have been developed at 
an EU level.  


Examples of unit monetary values for air emissions and the link to where more detail can found are 
given below.  


Table 20    Average damages per emission 


 Average damages per tonne of emission for EU 25 


NH3 €16,000 


NOx €6,600 


PM2.5 €40,000 


SO2 €8,700 


VOCs €1,400 


Note: values derived using median value of Value of Statistical life on PM2.5 mortality and median Value of 
Life year Lost for ozone  
Source: Extract of tables 8-12 of AEAT (2005) 


 


The following table includes estimates of external costs of electricity production in the EU.  The 
table shows averages for the EU (EU-25 except Cyprus, Malta and Luxemburg).  More details, such 
as data for each Member State and key assumptions, can be found at the referred website.  


Table 21    External costs of electricity production in the EU (in cent/kWh) 


 €cent/kWh 


Low estimate 1.8 


High estimate 5.9 
Source: EEA. (2008). External costs of electricity production  


 


For greenhouse gases, there are no agreed monetary values to be used across the EU.  A damage 
cost value CO2 and other GHGs would be difficult to estimate.  Instead it is suggested to use an 
estimate of the cost based on the abatement costs.  Policies such as the EU Emissions Trading 
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Scheme are likely to set a cap on the total emission, which means than action that increases or 
decreases CO2 emissions will not impact on total EU level of emissions38. 


In the SEA, it is recommended that the reference value for CO2 unit value is the future price of the 
relevant period of analysis.  For instance, the price per tonne of CO2 for the period 2008-2012 was 
at the time of writing this guidance document about €20/tCO2. However, this value will change 
depending on the post 2012 overall cap on greenhouse gas emissions in the EU and the world by 
2020.  For the analysis of effects that occur in the first Kyoto period 2008-2012, the reference value 
would be €20/tCO2.  It is recommended that for sensitivity analysis the price should be varied. 


For additional wastewater generated there are no EU wide unit costs to apply.  As part of 
implementing the Water Framework Directive most Member States will develop economic analysis 
and estimate the unit abatement costs for removal of such substances.  The results of these analyses 
could be used in the SEA. 


It is unlikely that there would be many situations where additional wastewater would be generated 
in amounts significant to affect the outcome of the SEA.  


USEFUL REFERENCES 


- CAFE (2005)Impact assessment of the Thematic Strategy on Air Pollution 


- European Commission (2009),Impact Assessment Guidelines of the European Commission: 
http://ec.europa.eu/governance/impact/commission_guidelines/commission_guidelines_en.htm  
 


- NewExt (2003) New Elements for the Assessment of External Costs from Energy Technologies: 
http://www.ier.uni-stuttgart.de/forschung/projektwebsites/newext/newext_final.pdf  


 


B.2 Types of economic impacts and relevant data sources 


These checklists support the analysis of economic impacts (see section 3.4). The term ‘change’ used 
in these checklists can refer to revenues or costs/cost savings.  These checklists should be used for 
all relevant supply chains (e.g. supply chain of an alternative substance) and not just the current 
supply chain using the substance.  


For those submitting an SEA to support a substitution plan under the adequate control route 
(purpose 3 – see section 1.3) the timing of the transition will be a critical factor which will need to 
be taken into consideration when determining the scale of the economic impacts (as well as other 
types of impacts).  


 


 


                                                 


38  It can be argued that if there is cap and trade policy regarding a certain type of emission that specifically makes sure 
that a given cap (target) will be achieved, then implication of changes in emissions should be measured by the price of 
treading emissions.  
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Investment and sunk costs   


What do we mean by investment and sunk costs? 


Investment costs refer to the purchase of capital equipment such as plant and machinery. ‘Sunk 
costs’ refer to investments which have already been paid for, and cannot be recuperated by selling 
the investment. Thus, sunk costs no longer figure in the decision making process of the company.  
For example, once an unpatented product is brought to the market, research and development costs 
are sunk costs.  


Types of investment costs 


� Change in innovation and research & development costs 


� Change in performance testing costs 


� Change in property rights costs 


� Change in equipment costs 


� Change in modification costs  


� Change in general site and operations costs 


� Change in decommissioning costs 


� Equipment down-time costs 


� Change in value of production equipment (machines, buildings etc as a result of the “non-use” 
scenario) 


 


Operating and maintenance costs  


What do we mean by operating and maintenance costs? 


These costs often vary in direct proportion to changes in output, such as raw materials, 
components, labour and energy used in manufacturing (i.e. variable costs), but there will also be 
fixed operating costs.       


Types of operating costs 


Energy costs 


� Change in electricity costs 


� Change in natural gas costs 


� Change in petroleum products costs 


� Change in coal or other solid fuels costs 


Materials and services costs: 


� Change in transportation costs  


� Change in storage costs 
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� Change in distribution costs 


� Change in packaging and labelling costs 


� Change in replacement part costs 


� Change in auxiliary costs, such as chemicals, water 


� Change in environmental service costs, such as waste treatment and disposal services 


Labour costs: 


� Change in operating costs, supervisory costs and maintenance staff costs 


� Change in training costs of the above staff. 


Types of maintenance costs 


� Change in sampling, testing and monitoring costs 


� Change in insurance premium costs 


� Change in marketing costs, license fees and other regulatory compliance activities  


� Change in emergency provision costs 


� Change in other general overhead costs (e.g. administration) 


Subsequent (indirect) costs: 


The implementation of a new technique can lead to changes in the production process, which again 
might lead to increasing costs, for instance, a reduction in system effectiveness or inferior product 
quality.  Derived costs should be assessed as far as possible and clearly identified when reporting 
the results. 


 


Revenues, avoided costs and benefits 
 


What do we mean by revenues, avoided costs and benefits? 


Revenue refers to value received in the market for the quantity of the product sold.  Avoided costs 
are savings in cost which no longer exist due to a change in production and/or output.  


Revenue sources: 


� Change in sales 


� Change in production efficiency / downtime 


� Change in interest on working capital  


� Change in residual value of equipment  


Types of avoided costs: 


� savings on raw materials 
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� savings on auxiliaries (chemicals, water) and services 


� savings on energy use 


� savings on labour 


� savings on worker protection expenses 


� savings on insurance claims and type of insurance coverage 


� savings on the monitoring of e.g. emissions 


� savings on maintenance 


� savings on capital due to more effective use of plant 


� savings on disposal costs 


It is recommended that these additional savings should also be stated in physical terms, such as: 


� the amount of energy saved 


� quantity of useful by-product recovered and sold 


� number of man-hours saved 


Subsequent (indirect) benefits:  
The implementation of a new technique can lead to changes in the production process, which again 
might lead to lower costs, for instance, a rise in system effectiveness or improved product quality. 
Derived benefits should be assessed as far as possible and clearly identified when reporting the 
results. 


 


Regulatory costs (typically not relevant for authorisations) 
 


What do we mean by regulatory costs? 


The costs of regulation to the competent authority (or ‘regulator’) are known as regulatory costs.  
In the case of authorisation, generally few changes to regulatory costs would be expected (except 
perhaps for the regulatory role involved in ensuring compliance with the authorisation).  There 
could be situations where it would relevant to consider costs to the regulator. For example if 
production is relocated outside of EU, there might be additional costs of inspection of the imported 
articles.   


Types of regulator costs? 


� Change in administrative costs associated with, for example, licensing an activity 


� Change in inspection and monitoring costs (e.g. of imports or emissions) 


� Change in costs of any scientific modelling, sampling and testing 


� Change in enforcement costs 


� Change in income stemming from changes in permitting or taxed activities   
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Downstream user and consumer costs 


What do we mean by downstream user and consumer costs? 


Consumer costs are costs that affect the consumer of the end product.  Some of costs mentioned 
above are relevant to downstream users (i.e. revenues, avoided costs and benefits) as well as the 
ones listed below. 


Types of consumer costs 


� Change in the lifetime of the end product 


� Change in market price 


� Change in annual maintenance/repair costs 


� Change in effectiveness of the end product  


� Change in the availability and choice 


Types of downstream user costs 


� Change in the lifetime of product from upstream users/manufacturer 


� Change in the market price 


� Change in effectiveness of the end product  


� Change in the availability and viability of using an alternative 


Subsequent (indirect) costs 


A “non-use” scenario may lead to changes in the quality and durability of the end product, which 
may lead to higher costs, for instance, replacement or repair costs.  Derived costs should be 
assessed as far as possible and clearly identified when reporting the results.   


 


Economic cost data can be obtained from a variety of sources but, whatever the source, the user 
needs to think critically about the validity of the data.  In most cases the key economic data will 
come from consulting the supply chain.  It may be possible to gather economic cost data using the 
other sources listed below. 
 


• The supply chain for the uses(s) applied for 


• Other relevant supply chains or suppliers (e.g. of potential alternatives);  


• Trade associations; 


• Expert estimates; 


• Published information, e.g. reports, journals, websites; 


• Research groups; 


• Cost estimates of comparable projects in other industries or sectors; 


• Eurostat or similar statistical services; and  
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• Financial reporting from industries.  


Cost estimates found in the literature may either be over or under estimated as they are likely to be 
specific for a particular purpose rather than a generic indicator of the cost.  The data will also have a 
‘shelf-life’, as costs and prices can vary over time.  For example, the price of a technique could 
increase with inflation or, it could fall as the technology changes from an experimental to a mass-
produced technique. 


If data are expert estimates, it is important to present all the assumptions that the estimates 
are based on.  As any expert judgment includes an element of subjectivity it is important to 
transparently show how the estimates have been derived and thereby avoid a biased analysis.  


  


B.3 How to estimate social impacts 


The checklists below supports the analysis of social impacts (see section 3.5).  The term ‘change’ 
used in these checklists can refer to revenues or costs/cost savings.  These checklists should be used 
for all relevant supply chains (e.g. supply chain of an alternative substance) and not just the current 
supply chain using the substance. 


 


Employment Impacts 


What do we mean by employment impacts? 


Employment impacts refer not only to the change in total employment but also to the change in the 
types of jobs and where they are located.  It is important to consider both the change in 
employment for those industries currently using and manufacturing the substance and also changes 
in employment due to a change in demand for an alternative product or process.     


How realistic is it to obtain quantitative information? 


In most cases it will not be possible to obtain quantitative information on employment impacts 
especially on specific issues such as different occupational groups (especially without consultation 
with industry representatives and trade associations) but a “good” SEA would at least qualitatively 
consider how a refused authorisation may affect impacts such as different occupation groups (e.g. 
which kind of jobs and skills could be most affected under the “non-use” scenario). 


Number of jobs 


� Change in labour required by upstream suppliers (including upstream suppliers for an 
alternative) 


� Change in labour required for manufacturers of the substance / alternative  


� Change in labour required for transporting the substance / alternative  


� Change in labour required for distributing the substance / alternative  


� Change in labour required for storing the substance / alternative 


� Change in labour required by downstream users 
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Occupational groups 


�  Change in demand for unskilled workers 


�  Change in demand for manual workers 


�  Change in demand for skilled and specialist workers (particular relevant for niche industries) 


�  Change in demand for management positions 


Location 


�  Change in employment for each Member State 


�  Change in employment overall inside of the EU 


�  Change in employment overall outside of the EU 


 


Other relevant social impacts 


Working environment 


� Change in job quality 


� Change in training available 


� Change in worker rights and protection 


� Change in job security 


� Change in employment conditions 


� Change in support given to families 


Workers 


� Change in the number of children employed 


� Change in the number of forced labour 


� Change in average wages and salary 


� Change in the good labour criteria of the ILO 


� Change in working hours / patterns (e.g. more part time or shift work) 


� Change in equality – gender, race, ethnic origin 


Consumer welfare 


� Change in utility (satisfaction) - from loss in functionality of the product  


� Change in utility (satisfaction) - from loss in durability of the product 


� Change in utility (satisfaction) - from product no longer being available   


� Change in utility (satisfaction) - for any other reason 
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Outlined below is a more detailed approach to analysing employment. This should only be 
considered if the simple approach shown in section 3.5 indicates that further analysis is required.   


Task 1 Estimate the change to employment 


 Estimate the change in employment based on the best available information. It may be 
possible to estimate the change in the typical number of people required within the 
process using a representative firm(s), followed by up-scaling to the relevant geographic 
area.  Some form of sensitivity analysis should be carried out when up-scaling the results 
(uncertainty analysis techniques is discussed in the Appendix E). 


Task 2  Estimate leakage effects  


 The change in jobs occurring outside of the geographical scope of the SEA should be 
excluded from the change in employment.  The geographical scope of the SEA should 
have been determined in stage 2 (Setting the scope of the SEA).   


Task 3 Estimate the displacement effects 


 The change in employment should consider any redistribution or substitution of jobs 
elsewhere within the geographical scope of the SEA.  It may help to consider what type 
of jobs may be lost / created. Consider the skills required for these jobs to determine 
whether these skills are in demand elsewhere within the local region area.   


 TIP BOX 


If industries downscale or relocate, consider: 


• Will industries take some of the employees with them i.e. highly skilled specialist workers, long 
serving workers who have a lot of experience and are well trained 


• Redistribution - Can employees find jobs easily within the local area (consider the types of jobs 
available and the skills of these workers) 


• Substitution of jobs – e.g. change from manufacturing jobs to jobs related to distribution and storage 
and service. 


Similarly if demand for an alternative products increases, consider: 


• Will demand result in more labour or more investment in capital 


• Redistribution of resources – will current employees change working hours/practices to meet the extra 
demand (e.g. longer shifts rather than extra workers) 


• Redistribution within the local economy – will these jobs be taken up by those unemployed or will 
they be taken up by people already employed within the area (this is a transfer of labour and should not 
be considered an additional social benefit); Tip - Consider the skills level of unemployed people in the 
area and whether it is sufficient for the jobs being created.  


Task 4 Estimate the types of jobs and skills level in the local region 


 Estimate either the skills (or qualifications) of people in the region where these 
industries are located and the types of businesses located within the local region.  This 
information should be available in national census data. 


 TIP BOX 


Use the Travel to Work  Area (TTWA) to define the local region 
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The TTWA represents the area in which the majority of the people that could work on a manufacturer’s 
site would live.  The fundamental criteria for the TTWA are that, of the working population in the area, at 
least 75% actually work in the area.  For example if over 75% the working population work within 20km 
of the site, this can be used as the TTWA. In order to collect and analyse data using national census data, 
the TTWA can be approximated using for instance Super Output Area boundaries39.  


  


Task 5 Estimate the effect on the area of these jobs 


 Determine what type of jobs may be lost / created in the region and how this relates to 
the types of businesses located in these regions, to determine how significant these jobs 
are within those regions affected.  


 TIP BOX – Some useful social indicators that can be found in national census data 


• Number of people employed relative to the working age population in the local area 


• Relevant employment sector distribution in the local area e.g. manufacturing, construction, transport 
storage and communication 


• Job occupation type in the local area e.g. managers and senior officials, plant and machine operatives 


• Qualifications of people in the local area who are of working age  


  


Task 6 Estimate other relevant social impacts 


 Determine what impact changes in net employment have on other relevant social impacts 
such as job security and working hours.  In most cases it may only be possible to 
qualitatively infer these impacts. 


 


B.4 How to estimate trade, competition and wider economic impacts 


 


This section supports the analysis in section 3.6 


In particular:  


Task 1 – Analyse the market to determine the ability to pass through additional costs 


 


Extent of the market 


A good starting pointing point is being able to identify the size of the market. The size of the market 
can be broadly defined as a:  


                                                 


39 Super Output Areas are a geographic hierarchy used by UK government to report small area statistics in England and 
Wales. There are three layers of Super Output Area – lower, middle and upper –typically the middle layer is used i.e. 
areas with a minimum population of 5,000 people and mean population of 7,200. 
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• Local market – this is where there is a need for goods and services to be near to the customer.  
This can be limited to a region or regions within a single member state. 


• Regional market – this is generally limited to a few neighbouring Member States. 


• EU market. 


• Global market – this is where firms are competing against competitors from all over the world. 


Understanding the extent of the market is important as it may determine the power that the 
downstream user and end product customer (final buyer in the supply chain) have over the price of 
the commodity.  In a local market, the downstream user and end product customer might rely on 
one manufacturer and may have limited control over the purchase price of raw materials.  This will 
be less so in a global market, where prices are determined on the open market and European firms 
need to remain competitive against manufacturers and importers from outside Europe. 


TIP BOX 


Information that could be useful to help determine the size of the market 


• The location of manufacturers 


• Where the main upstream suppliers are located 


• Import/export trade data to understand the flow of materials and the size of the market 


• Sales data to determine the value of the market and where the main downstream users and end customers are 
located  


• Physical characteristics of the product – is it easy to transport the substance & feasible to do so over long 
distances? 


 


Price elasticity 


Price elasticity is a term used to describe how sensitive downstream users and the end product 
customers are to changes in the manufacturer’s price.  If a product is price sensitive – demand is 
price elastic – then any increase in the price due to additional production costs will result in a 
decrease in demand.  If the manufacturer is a “price taker” his/her demand is described as perfectly 
elastic and any increase in price will eliminate the sales.  


Some issues that might affect the elasticity of the price of a commodity include:  the level of 
competition in the sector, the power of downstream users and buyers, the power of suppliers 
(upstream), and the ease with which downstream users and end product customers can switch to an 
alternative product.  
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TIP BOX 


Information to assess price elasticity  


Each company in the supply chain is likely to be able to make an expert assessment of how price sensitive their 
product is and thereby how likely it is that costs can be passed on without a significant reduction in sales.  


If a more quantified estimate is needed it is advisable to consult with an economist to determining the price elasticity. 
The main information considerations are explained below. It is quite a comprehensive list of information (although not 
exhaustive) which may not be relevant for all types of authorisation applications. 


1. Information about the bargaining power of downstream users and the end product consumer to dictate the price 
that a manufacturer can charge.  


Try to find information about the rivalry within the sector, economists typically try to use the concentration ratio (CR) 
(or the Herfindahl-Hirschmann Index which is more difficult to find). The CR indicates the percent of market share 
held by the four largest firms (although it maybe possible to find data for the largest 8, 25 and 50 firms in an industry).  
National census and other forms of statistical reporting often report the CR for major Standard Industrial 
Classifications (SICs).   


2. Information about the bargaining power of suppliers to charge a high price for raw materials required by 
manufacturers. 


This will affect the operating costs of the manufacturer.  These costs can either been absorbed by the manufacturer or 
passed on to downstream users in the market price.  


3. Information about the threat of new entrants 


The threat of new entrants to the market could reduce prices. If manufacturers (or the industry in general) are making 
large profits this would encourage new firms to ‘enter the market’ and try to take a share of the profits being made. 
Several factors would influence the decision of a potential new entrant and in general a lot of this information can be 
obtained through desk based research and the use of sector /industry experts.   


4. The threat of alternatives 


The threat of alternatives could reduce prices depending on how real the threat is. A real threat is likely to make the 
price elastic, whereas when the threat of alternative is low then the price is more likely to be inelastic. Some of the 
information can be obtained from sector/industry experts or by consultation with downstream users. 


 


Competitive rivalry 


In a sector where there is little or no differentiation between the products that are supplied by a 
large number of manufacturers then there will be a high degree of competition. It will therefore be 
more difficult to pass on any additional costs to downstream users or the end product customer 
where cost increases are not borne by competitors.  When the effect (i.e. legislation) takes place 
across the whole of the EU, it may be possible for EU firms to pass on costs so long as the market is 
not exposed to competitors who can import from outside of the EU.  The more international 
competition there is, the more difficult it could be for EU firms to pass on the costs to their  
consumers.    


Alternatively, if the sector is characterised by more specialist products, and where there is an 
opportunity to differentiate one manufacturer’s product from that of the competition, then there may 
be more flexibility on the price. In these situations there is more opportunity for the operator to pass 
on the costs to the customer.  Similarly, the less exposed the firm is to international competition, the 
easier it may be for the firm to pass on costs to their customers.  
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TIP BOX 


Information that could be useful to assess competitiveness 


Competitiveness is a comparative concept of the ability and performance of a firm, sub-sector or country to sell and 
supply goods and/or services in a given market.  Information that may be relevant in assessing competitiveness is 
listed below. Generally some of this information can be obtained from desk based research, although the majority of 
this information can only be obtained from manufacturers and trade associations.    


• number of competitors in the market 


• market share of competitors   


• rate of growth in the industry 


• exit barriers – i.e. costs to leave the industry 


• diversity of competitors – is this the only substance they make/sell? 


• product differentiation 


• cost of manufacturing per unit (alternatively the cost of value added)   


• level of advertising expense 


• labour costs 


• expenditure on research and development 


 


Resilience of the industry 


‘Resilience’ describes the supply chain’s ability to absorb any increase in costs while ensuring that 
it remains viable in the short, medium and long-term.  In order to ensure this viability, 
manufacturers and downstream users in the sector will need to be able to generate sufficient 
financial returns on an ongoing basis to be able to invest in, for example, process development, 
product development or safety and environmental improvements.  Any increased costs will either 
need to be absorbed along the supply chain (i.e. by the manufacturer or downstream users) or 
passed on to the customer.  


 


The main sources of trade, competition and wider economic costs and benefits are likely to be 
from: 


• Statistical services and in particular Eurostat 


• Member State specific trade data e.g. uktradeinfo in the UK (part of HM Revenue & 
Customs) 


• Financial reporting to shareholders and company credit reports  


• Published information i.e. websites, journals and reports 


• Consultation with industry (trade associations and individual companies) 


• Research groups 


• Expert estimates  
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Analyse the market using ‘Porter’s five forces theory’ 


There are several established methodologies that have been developed for analysing markets.  One 
commonly used methodology is ‘Porter’s five forces theory’.  Competitive forces determine 
industry profitability because they influence the prices, the costs and the required investments of 
firms in an industry.  Specifically it will help to determine whether additional costs be passed on to 
downstream users and consumers 


According to Porter’s view, the rules of competition are embodied in five forces that shape the 
structure and intensity of competition: 


1. rivalry among existing firms 


2. the bargaining power of suppliers (upstream supply chain) 


3. the bargaining power of buyers (downstream users and the end product customer) 


4. the threat of alternative products or services 


5. the threat of new entrants 


The strength of these five forces varies from industry to industry, and can change as an industry 
evolves over time.  In most cases undertaking a five forces test will require specialist economic 
expertise, although it will not require any economic modelling capabilities. 


Rivalry among existing firms 


Strong rivalry in a sector (i.e. between competing manufacturers, or competition within each 
downstream user market) is likely to result in strong competition on price and may possibly 
constrain profit margins and, therefore, the sector’s ability to absorb or to pass on any costs of the 
“non-use” scenario.  The concentration, or number of players in the market, can indicate the level of 
rivalry in the sector (the concentration ratio (CR) can give an indication of the concentration in the 
sector).  If overcapacity exists, then there will be limited opportunity to gain market share (this can 
sometimes be the case in sectors where products are sold to a standard specification, such as 
cement).  Also, if there are high exit barriers (i.e. high shutdown costs) then these factors are likely 
to lead to strong rivalry within the sector. 


Bargaining power of suppliers (upstream supply chain) 


If there are a large number of manufacturers/importers in a sector or a small number of downstream 
users and end product consumers, then there is likely to be keen competition on price.  Upstream 
suppliers might also be in a powerful position if the manufacturers / importers are constrained by 
high switching costs (e.g. re-tooling or increased transport costs) and cannot switch upstream 
suppliers easily.  A good indication of this is the size of the market i.e. an international market 
would imply that switching costs are low.  If a sector is only a small outlet for an upstream supplier, 
then the supplier is again in a powerful position and can dictate the price and reduce the 
manufacturer’s ability to bargain for lower costs. 


Bargaining power of buyers (downstream users and the end product consumer) 


If a sector is characterised by a small number of buyers (downstream users and the end product 
consumer) taking a significant market share of the sales, then the buyer tends to be in a strong 
position and can exert more influence on the price.  The ability of existing manufacturers in the 
sector to pass on any additional costs may, therefore, be constrained.  However when the product is 
a small fraction of the buyer’s costs, there may be more flexibility to pass the costs on.   
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The buyer may also be able to influence the market price, if the  cost of switching to an alternative 
(i.e. process/substance) is low.  Similarly, if a competing manufacturer uses a more expensive 
alternative (i.e. process/substance) it may not necessarily be able to charge a higher price, because 
of significant buyer power, forcing the manufacturer to absorb the higher cost of the alternative.  


Threat of alternative products or services 


Where the buyer has the option of switching to an alternative product, then this may present a threat 
to the sector (for example, aluminium and plastics are increasingly being used as raw material in the 
production of cars, as a substitute for steel), then the opportunities to pass on increased costs to the 
buyer are limited.  The buyer may initially be reluctant to make the switch because of the cost of 
investment cost of modifying their process that they would have to make to accommodate the 
switch, but as the cost increases and these costs are reflected in product price increases, the threat of 
buyers switching to substitute products may become more of an issue.  Switching to an alternative 
product means distributional changes but if it results in activities relocated outside of EU it could 
have impacts on the overall economic activity.  


Threat of new entrants 


Highly profitable markets tend to attract new entrants.  This threat tends to be constrained if there 
are high entry barriers (new equipment, access to distribution channels, customers switching costs, 
legal permits, etc.).  An important consideration is increased costs (i.e. from using an alternative 
product, change in process) which could make non EU companies more competitive in the market, 
prompting EU industries to consider relocating outside of the EU. 


 


 


 


This section supports the analysis in section 3.6 


In particular:  


Task 2 – Determine the resilience of the industry using financial ratios    


 


Determine the resilience of the industry using financial ratios 


For a firm to be economically viable it must be able to adapt and grow under varying economic 
conditions and fluctuations within its industry.  Analysing the viability of an industry using 
financial ratios will help to determine whether additional costs on the industry will limit any further 
growth in industry or even put part of the industry out of business. 


To be economically viable a firm must maintain sufficient: 


• Liquidity; 


• Solvency; and 


• Profitability.  







SOCIO-ECONOMIC ANALYSIS – AUTHORISATION 
 


  150   


Liquidity is a short-term measure of the health of a company and describes the company’s ability to 
pay off its immediate liabilities.  This appendix includes a method for calculating both the ‘current 
ratio’ and the ‘quick ratio’, which are routinely used to describe liquidity. 


Solvency of a company describes the company’s ability to fulfil its obligations in the longer term. 
Solvency is when a firm’s assets exceed its external debt (liabilities).  Therefore the firm has a good 
financial basis or stability and, as such, solvency is a good measure for the overall wellbeing of the 
company.  If external debts are greater than the asset values, a state of insolvency exists. 
Calculations for ‘debt/asset ratio’ and ‘interest coverage’, which are routinely used to describe 
solvency, are included in this appendix.  


Profitability :  Companies with higher profit margins and overall profits will find it easier to absorb 
any increase in production costs (this is mostly a distributional impact to society).  A business that 
is both solvent and liquid will not necessarily be profitable.  A simple definition of profit is revenue 
after costs have been deducted.  More importantly profit can also indicate the return on capital 
invested i.e. it compensates the owner of the capital for the loss of the capital for any other potential 
use.  This is usually a good basis for investors to determine whether the return on their investment 
will yield an adequate return relative to the solvency risk of the company as well as alternative 
investments elsewhere including risk-free investments.  There are various measures of profitability. 
Financial ratios for ‘gross profit margin’, ‘net profit margin’ and ‘return on capital employed’ are 
discussed in this appendix. 


This section includes several financial ratios for each of these key indicators.  


 


Liquidity 


 


Liquidity (‘Current’) Ratio =   Current Assets 
     Current liabilities 


 


This is considered the main test for liquidity. There is no exact value for this ratio which can be 
used as a guide to a firm’s health as it will depend on the industry and the particular circumstances. 
Generally figures of around 1.5 are recommended though the trend is more important.  A value at or 
below 1.0 indicates concern (can not meet short term debt) and values greater than 2.0 may mean 
that too much finance is tied up in short term assets. 


 


Acid Test (‘Quick’) Ratio =   Current Assets – stock 
        Current liabilities 


 


Under the acid test stock is deducted because it can be hard to quickly convert stock into cash due 
to various factors such as the weather or legislation.  Accountants recommend that the acid test ratio 
should be around 1 i.e. that there should be about €1 of liquid assets for every €1 of short-term debt. 


 


Solvency 
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Debt/asset ratio =  total firm liabilities 
                                    total firm assets 


 


Debt/asset ratio is a common measure of business solvency.  Generally smaller debt/asset ratio 
values are preferred to larger ones.  Smaller values indicate a better chance of maintaining the 
solvency of the business should it be faced with a period of adverse economic conditions.  Low 
debt/asset ratios may also indicate that the firm is reluctant to use debt capital to take advantage of 
profitable investment opportunities.  Values which are less than 1 indicate a solvent business.  


 


Profitability 


There are various measures of profitability.  This section focuses on gross and net profit margins as 
well as return to capital employed (ROCE): 


Gross profit Margin =  Gross Profit  X 100 
              Sales  


The gross profit margin is the percentage of sales revenue before other expenses are considered. 


 


Net profit margin =  net (operating) profit X 100 
    Sales 


Net gross profit margin is generally considered more significant because, unlike gross margins, 
fixed overheads are taken into account. 


 


Return to capital employed (ROCE) =  Profit before tax and interest  X 100 
                    Capital employed    


 


The ROCE is the percentage of return the firm is able to generate on its long-term capital employed 
in the business.  It is also sometimes used as a measure of efficiency.  A firm’s ROCE allows 
investors to judge the financial effectiveness of the company action and it possibly be used for 
growth forecasts.  A high ROCE indicates that a significant proportion of profits can be invested 
back into the company for the benefit of shareholders.  The reinvested capital is employed again at a 
higher rate of return, which helps to produce higher earnings-per-share growth.  A high ROCE 
is, therefore, a sign of a successful growth company. 


If the ROCE is lower than the rate of a risk-free investment such as a fixed savings account, then 
the firm maybe better off closing down, selling its assets and putting the money in this fixed savings 
account.  Investors can use the ROCE to other potential investments to see who is likely to generate 
the best return. 


Consistency is a key factor of performance.  Sudden changes in the ROCE could indicate a loss of 
competitiveness in the market or that more assets are held as cash.  There are no firm benchmarks 
because ROCE can be low during periods of recession, but as a very general rule of thumb, ROCE 
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should be at least double the current interest rate.  An ROCE any lower than this suggests that a 
company is making poor use of its capital resources. 
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Introduction 


This appendix outlines alternative valuation techniques for estimating the monetary values of 
human health or environmental impacts.  The Commission’s Annexes to Impact Assessment 
Guidelines (chapter 11) provides information on a range of valuation techniques. 


This appendix provides a few more details on most of the techniques including how they could be 
used in an SEA. The appendix is intended to provide only an introduction to the different 
techniques available.  More detailed information and specialist expertise should be sought before 
carrying out the valuation of impacts.    


The valuation techniques described in this appendix present several alternative approaches to 
establishing monetary values for impacts or changes where there is not market price that can be 
applied. The valuation techniques will therefore primarily be relevant for human health and 
environmental impacts. They could however also be relevant in situations where a “non-use” 
scenario will result in a quality change to a good or service.  


Traditionally in chemicals risk management, value transfers have often been used to value 
impacts such as environmental and human health impacts. The remaining techniques 
presented in this appendix have not usually been used partly because it is more difficult to 
apply them to chemical risk management but also because they require a lot of resources to be 
devoted to gathering data.  The applicant should take this into consideration when planning 
their resources and budget. 


It should also be kept in mind that valuation techniques such as avoided costs and in some 
cases resource costs are not providing valuation of the impacts as such and there they should 
be applied with care making it clear why they are used.  


Where can I find more information about valuation technique? 


Economic literature on valuation techniques is plentiful. A couple of more recent books include: 


o Freeman, A. Myrick; “The Measurements of Environmental and Resource Values: 
Theory and Methods”, Resource for the Future Press, 2003 


o Carson Richard: “Contingent Valuation: A Comprehensive Bibliography and 
History”, Edward Elgar Pub, 2008.  


C.1  Value transfers 


What is this technique? 


Value or benefit transfer is the process of taking information about monetary values (which can be 
benefits or costs) from one context (the ‘study site’) and applying it to another context (the ‘policy 
site’).  


Due to constraints on time and resources, it is unlikely to be practicable to conduct new valuation 
studies when developing an SEA. Therefore, estimated values can be transferred from previous 
studies with similar characteristics. The context in which the original valuation study was conducted 
is often termed the ‘study site’, and the site where the new value estimate is needed is termed the 
‘policy site’. Value transfer can be used across different sites (spatial value transfer) or at one 
specific site over time (temporal value transfer).  The main assumption with value transfers is that 
estimates of the value of an impact at one site are able to provide a reasonable approximation to the 
value for another site with similar conditions.  
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How is this technique used? 


Typical steps in value transfer are as follows: 
 


• Determine the type of value required (e.g. cost associated with a particular health impact) 


• Conduct a literature review to identify relevant valuation studies 


• Assess the relevance of study site values for transfer to the site in question 


• Assess quality, consistency and robustness of study site data 


• Select and summarise the data available from the study site 


• Transfer values from study site to the policy site in question, adjusting as appropriate (e.g. 
for purchasing power) 


• Determine how to aggregate impacts in relation to site in question, e.g. households affected, 
area of influence, and so forth.  


The key step is transfer from the study site to the policy site.  There are different ways to do this 
transfer depending on the differences in the characteristics of the study site and the policy site.  The 
following types of transfer can be applied: 
 


• Single value transfer (e.g. the willingness to pay for protecting a natural site estimated at 
€100/person surveyed in the original study is used irrespectively of the size or qualities of 
the site) 


• Marginal point value transfer (the value of €10/ha/person is used taking account of the size 
of the area) 


• Benefit function transfer (the transfer includes several attributes, size of area, number of 
species, income of surveyed population, etc) 


• Meta value analysis (a number of studies are used to estimate a value to be used for the 
benefit transfer)  


 


What difficulties can arise when using this technique? 


• The quality and/or availability of existing studies is often insufficient. A value transfer is 
only as reliable as the original study; 


• The expected change of new projects or policies is outside the range of previous experience; 


• Problems occur with converting a discrete change (i.e. in environmental quality) into 
marginal values to value the new policy; 


• Problems occur trying to value a gain (i.e. in environmental quality) when the valuation 
relates to a loss (in environmental quality); 


• Differences in the study site(s) and the policy site cannot be or are not accounted for in the 
transfer model or procedure. 
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When could this technique be used? (within the SEA process) 


It is not feasible to estimate all impacts in a typical SEA using the data that will typically be 
available.  Value transfer methods may be particularly useful for an SEA where a ‘rough and ready’ 
indication of impacts may be sufficient to reach a judgement.  They are also particularly relevant 
when time and financial constraints rule out the use of other valuation techniques. 


Appendix B on impact assessment includes examples of tables with benefit transfer values that has 
been developed as part of EU initiatives.  They cover some health and environmental impacts and 
have been developed through a meta analysis approach and agreed amongst the Member States.  


 


Example of how to use this technique 


 


There are some existing databases of valuation studies and it can be expected that further databases 
will become available in the future.  Currently, the EVRI database is one example of a valuation 
study database.  EVRI includes about 1500 to 2000 valuation studies and new studies are added 
regularly.  Whilst use of valuation studies are likely to be relevant for an SEA in only a limited 
number of cases, the example below shows how one can use benefit studies to get an understanding 
of the likely order of magnitude for certain impacts.  


Valuation of recreation benefits are particularly well covered as this type of use value has been 
subject to many studies.  One of the studies that can be accessed in the EVRI database is a study 
that summarised values available for recreation benefit40, drawing upon values from a number of 
primary studies.  It is therefore a meta study and provides the basis for using meta value benefit 
transfer.  The meta analysis is likely to provide a more robust basis for the benefit transfer than 
transfer from studies covering individual sites.  


This study summarises the value of different recreational activities.  It includes, for example, the 
value attributed to swimming and fishing.  A monetary welfare value is given in $ per activity day 
per person.  The mean value for swimming is $21 per day per person, while the mean value for 
fishing is $36 per day per person.  The uncertainty is given by the gross range of values; for fishing 
the range is from $2 to $210 per person.  (This highlights the uncertainties inherent in such an 
approach and uncertainty analysis – see Appendix F – is likely to be a fundamental part of any SEA 
using value transfer techniques. Where possible a more plausible range could be used i.e. weighted 
average or confidence interval around a mean value) 


Before using such values, the issues listed above, regarding considering whether the benefit values 
are suitable for transfer, need to be addressed.  


In this case, most of data are from North American studies.  One needs to consider whether this 
affects the applicability for use in the EU.  This covers two aspects: i) Are there differences in 
income levels and ii) are there differences in preferences for recreational activities. 


                                                 


40 Rosenberger Randall S.; Loomis, John B. 2001. Benefit transfer of outdoor recreation use values: A technical 
document supporting the Forest Service Strategic Plan. Gen. Tech. Rep. RMRS-GTR-72. Fort Collins, CO: U.S. 
Department of Agriculture.  
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In this example, the difference in income levels can be measures as by the difference in GDP/capita 
in EU and in the US. The GDP values needs to be based on purchase power parity (PPP)41. It means 
that there is accounted for differences in price level (if the nominal income/capita in country A is 
twice that of country B but all prices of goods and services are also twice as high in country A, then 
the PPP adjusted income/capita will be the same).  


If it is further assumed that there is no reason to believe in any particular difference in preferences 
for these recreational activities the values can be used.   


The conversion of the above willingness to pay results from $ 1996 values to € in 2007 prices 
includes the follow steps: 


• Conversion of $ to € based on 1996 exchange rates; 


• Adjustment of the values by the difference in household income in 1996;   


• Adjustment of 1996 value to 2007 price level by using EU inflation rates for the period 1996 to 
2007. 


The conversion of estimates from one currency to another and from prices in the year of the study to 
present prices is described in Section 4.8. In this example there a few complications. In 1996, the € 
was not established as real currency but existed in the form of ECU. Its value are comparable to the 
€ and it is therefore used. Based on the Eurostat database the exchange rate is estimated at 0.79 € 
per $. (average exchange rate for last quarter of 1996)  


Adjustment for the effect of different levels of wealth is complicated by the fact that EU in 1996 
was only EU15. The new member states have GDP levels that are relatively low but they 
experience high annual growth. It is therefore a question how to account for that. GDP/capita figure 
for 1996 show a difference at 70 to 80% between US and EU while the more recent figures are 
down to about 50%. Here the adjustment is based on 2007 data.  


 GDP per 
capita   


(PPP) 2007 
estimates 


European Union 28 213 
United States 43 444 
Ratio 1.54 


Based on Eurostat data the EU inflation (EU 27) from 1996 to 2007 is about 40%.  


All three steps in adjustment of the original willingness to pay estimate are illustrated below.  


 Original 
estimate 


Currency 
adjusted 


Adjusted for 
EU income 
and price 


level 


Final 
adjusted 


value 


 $ in 1996 
prices 


€ in 1996 
prices 


€ in 1996 
prices 


€ in 2007 
prices 


Swimming 21 17 11 15 
Fishing 36 28 18 25 


                                                 


41 This adjustment can be found using the OECD PPP: (if this web-page has moved, use the statistical portal of the 
OECD site and look for the PPP topic in the topics list) 


http://www.oecd.org/department/0,3355,en_2649_34357_1_1_1_1_1,00.html 
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As it can be seen this conversion it not straightforward and it is therefore recommended to consult 
economic expert advise in the case of this kind of benefit transfer.   


If in an SEA a number of natural sites in the EU were expected to be affected, recreational values 
could be used to develop estimates of the order of magnitude for the possible loss (or gain) that 
would be expected to occur. The values could be used through an assessment of how many people 
currently undertake recreational activities and whether those activities would be prevented due to 
contamination (or improvement) of the sites.  If in total 500,000 person days of fishing would be 
affected, the potential loss would be €14 million per year with range of €1 million to €82 million. 


If the number of people affected were not known, a sensitivity analysis could be undertaken.  If the 
total economic cost difference between the two SEA scenarios was estimated to be €100 million per 
year, a sensitivity analysis could show that if more than 3.7 million recreational fishing days were 
potentially affected, the loss would exceed the economic costs (€100 million divided by €27/fishing 
day equals 3.7 million days).  If additional information indicated that the total fishing activities in 
the areas potentially affected was only 100,000 recreational fishing days, it could be concluded that 
this loss would be unlikely to exceed the economic costs. In most cases there would be other types 
of environmental effects to consider, making this kind of analysis more complex. 


 


Where can I find more information about this technique? 


EC Impact Assessment Guidelines Annexes (see chapter 11) 15 January 2009 


UK Treasury Greenbook (Chapter 5) 


The Environmental Valuation Reference Inventory is a searchable database of valuation studies of 
environmental benefits (and human health) and is intended as a tool for facilitating benefits transfer. 
http://www.evri.ca/  


Technical guidance document on the use of socio-economic analysis in chemical risk management 
decision making (OECD 2002) 


Central Queensland University: A Systematic Database for Benefit Transfer of NRM Values in 
Queensland  


Cost-Benefit Analysis and the Environment Recent Developments (Chapter 17) -OECD 2006 


C.2 Stated preference 


What is this technique? 


The basic idea behind any stated preference (SP) technique for estimating impacts which are 
typically not assigned a value through the market (non-market prices) is to quantify a person’s 
willingness to bear a financial cost in order to achieve some potential (non-financial) improvement 
or to avoid some potential harm.  SP approaches are based on hypothetical markets and rely on 
asking people hypothetical questions utilising questionnaires.  These questions can ascertain the 
economic value people attach to certain goods and services. With any study conducted using 
questionnaires, the reliability of the valuations are only as good as the actual questions and the 
language used (i.e. any bias in the language or options available will affect the usefulness of the 
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results). 


Within the class of SP methods, there are two alternative groups of techniques:  the contingent 
valuation method (CVM) and choice modelling (CM). 


Contingent valuation method (CVM) 


When deploying the CVM, the examiner constructs a scenario or hypothetical market which is then 
posed to a random sample of the population to estimate their willingness to pay (WTP) for an 
improvement or their willingness to accept (WTA) monetary compensation for the decline in 
quality (e.g. in terms of environmental quality).  Based on survey responses, examiners estimate 
values such as the mean and median WTP for an improvement or willingness to accept 
compensation for a decline in quality.  


Choice modelling (CM) 


In applying CM goods are described in terms of their attributes (quality, price etc) and of the levels 
that these attributes take.  Respondents are presented with various alternative descriptions of a good, 
differentiated by their attributes and the levels of these attributes, and are asked to rank, rate or 
choose their preferred alternative with respect to the set of attributes. WTP can be indirectly 
recovered from people’s choices as long as price is one of the attributes, with the advantage of 
avoiding an explicit elicitation of WTP itself.  


 


How is this technique used?  


Expert guidance is recommended when utilising SP techniques.  The following steps are needed for 
a successful SP study (Pearce et al., 2002): 


• Initial Research – What question is being answered?  What is the object or impact being valued? 


• Choice of survey method and valuation technique – Is the survey method face to face? Mail? 
Internet? Will it be CM or CV? 


• Choice of population and sample – What is the target population, and what kind of sample 
should be selected? 


• Questionnaire design – Payment vehicle (Tax, Price, Donation etc.)?  Elicitation format?  Form 
of question?  (Avoid wording questions which steer the audience in a particular direction.) 


• Testing the questionnaire – Focus groups, pilot surveys, redesign. 
• Conduct the main survey – Redesign questionnaire and conduct main survey. 
• Econometric analysis – Construct a database of results and pass to econometrics experts. 
• Validity and reliability testing – Do the results meet validity and reliability tests? 


• Aggregation and reporting – Aggregating from the sample results to the target population. 


 


When could this technique be used? (within the SEA process) 


It is generally not expected that an SEA would include primary valuation work.  If however, the 
values at stake are sufficiently high it could be decided to undertake primary valuation.  Such 
valuation studies could be relevant for different types of impacts.  Monetary valuation techniques 
are often considered in the relation to environmental and health impacts.  They could also be used to 
assess whether a ”non-use” scenario would result in a changed quality of an end product.  The 
choice modelling (CM) technique was originally designed to gain understanding of consumers’ 
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willingness to pay for changes in quality and other attributes of consumer goods.  By designing a 
questionnaire covering the different qualities of the end-product, the willingness to pay for a change 
in those qualities due to ban of the substance could be estimated.  


A valuation study could also be designed to specifically analyse the willingness to pay for the 
change in risks between the two scenarios.  This could enable the willingness to pay for reducing 
the risks(s) to be analysed even if only a qualitative description of the risks is available. 


Undertaking a primary valuation study would require expert input.  There are organisations 
specialised in design of (unbiased) questionnaires, selection of representative samples and 
implementation of surveys.  


 


What difficulties can arise when using this technique? 


• Respondents may not offer a genuine response because they do not believe in the scenario  


• Results obtained are not based on actual behaviour and can therefore miss factors present in 
markets 


• It is possible for respondents to agree with the bid offered without properly considering the 
magnitude of the bid or other considerations 


• Social desirability bias occurs if respondents give responses in such a way as to portray 
themselves in a favourable light with respect to social norms  


• Statistical analysis of data can be very complex and requires expert assistance and specialist 
software 


• The payment vehicle used and framing of the questions can greatly influence results 


• The technique can be very costly and time consuming 


 


Where can I find more information about this technique? 


Ecosystem Valuation, Methods chapter 6: Contingent Valuation 


DTLR: Economic Valuation with Stated Preference Techniques Summary Guide (March 2002) 


NOAA Coastal Services Center - Environmental Valuation: Principles, Techniques, and 
Applications: 


DEWR - The Economic Value of Biodiversity: a scoping paper (October 2003) 


Technical guidance document on the use of socio-economic analysis in chemical risk management 
decision making (OECD 2002): 


Cost-Benefit Analysis and the Environment Recent Developments (Chapter 8-9) -OECD 2006 
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C.3 Revealed preference 


What is this technique? 


Revealed preferences (RP) are uncovered through actual choices made by individuals in the 
marketplace and share the common feature of using market information and behaviour to infer the 
monetary value of an associated non-market impact.  In some instances, replacement costs have 
been used as a form of revealed preference (e.g. the restoration of earlier damages). The three main 
revealed preferences approaches are introduced below.   


The hedonic price method of environmental valuation uses surrogate markets in order to ascertain 
values for environmental quality.  The real estate market is the most commonly used surrogate 
market used in hedonic pricing of environmental values.  Property prices are affected by different 
pollutants such as air and noise and this as a direct impact on their value.  By comparing properties 
with otherwise similar characteristics and correcting for all non-environmental factors, information 
on the housing market can be used to estimate people's willingness to pay for environmental 
quality. 


Under the travel cost method, a demand curve for a non-marketed recreational/tourist asset that is 
dependent on the condition of its environment can be inferred from an estimated relationship 
between visitation rates and the costs of travelling to a site.  In other words, by investigating how 
much people are willing to pay to get to a site, it is possible to infer the value they enjoy from being 
at the site. 


Averting behaviour and defensive expenditure approaches are similar to the previous two, but 
differ to the extent that they refer to individual behaviour to avoid negative intangible impacts. 
People might buy goods such as safety helmets to reduce accident risk and double-glazing to reduce 
traffic noise which in turn reveals their valuation of these negative impacts. Avoided cost approach 
is explained in section B.5. 


 


 


When could this technique be used? (within the SEA process) 


Techniques based on revealed preferences are less likely to be useful in an SEA context.  In terms 
of preferences for avoiding exposure to chemicals in the work place or in during consumer use, 
there may be examples that could be used to assess how a population at risk would be expected to 
choose to avoid or reduce the risks and their willingness to pay for that.  To undertake a revealed 
preference study, one would need to identify a situation where workers or consumers have a choice 
between different levels of exposure to a chemical/chemicals and where the choices have a financial 
implication, such as on salary or product price.  As with the stated preference techniques, specialist 
input would be required.  


(Benefit transfer values are often based on revealed preference studies.)  
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What difficulties can arise when using this technique? 


• Coefficients on attributes in models estimated from choices in actual settings provide only 
limited predictions of the impact of changing policies 


• Statistical analysis of data can be very complex and requires expert assistance 


• Co linearity among multiple attributes is common in revealed preference data, making it 
difficult to separate the effects of attributes and creating implausible results 


• Revealed preference methods are relatively complex to implement and interpret, requiring a 
high degree of statistical expertise 


• The techniques requires a large amount of data gathering and manipulation is required and 
can therefore be costly depending on data accessibility  


• Problems with hedonic pricing include 


• The scope of impacts that can be measured is limited to things that are related to the 
surrogate markets involved  


• The method only takes into account perceived impacts so impacts that individuals are 
unaware of will be missed 


• Problems of the TCM include 


- The travel itself may have a value 


- The same costs might be incurred to access more than one site 


-Some of the costs are intangible (e.g. opportunity costs of time) 


• Averting behaviour has the difficulty that the market goods may have more benefits then just 
reducing the intangible negative impact being measured 


 


Where can I find more information about this technique?  


Energy, Transport And Environment Center For Economic Studies:  the development and 
application of economic valuation techniques and their use in environmental policy – a survey 
(2003) 


NOAA Coastal Services Center - Environmental Valuation: Principles, Techniques, and 
Applications: 


DEWR - The Economic Value of Biodiversity: a scoping paper 


Technical guidance document on the use of socio-economic analysis in chemical risk management 
decision making (OECD 2002): 


Cost-Benefit Analysis and the Environment Recent Developments (Chapter 7) -OECD 2006 
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C.4 Resource cost approach 


What is this technique? 


The resource cost approach can be used to make monetary valuations of health effects such as 
illness.  The resource costs of an illness consist of two components.  The first is the actual costs of 
illness, which are the easiest to measure.  Estimation of these costs is based either on the actual 
expenditure associated with treating different illnesses, or on the expected frequency of the use of 
different services for different illnesses together with the costs of those services.  The key problem 
in assessing the direct costs is the ability to collect data on the actual costs associated with a 
particular health end-point, given that accounting practices adopted by health practitioners have not 
generally been developed with this in mind.  


The second component of resource costs is that of lost earnings and/or time, often referred to as 
indirect productivity costs.  The costs of lost earnings are typically valued at the after-tax wage rate 
(for the work time lost), and lost home time at the opportunity cost of leisure (for the leisure time 
lost).  However, a basic drawback of including these indirect costs is that, although well established, 
the approach does not necessarily provide a reliable estimate in times of high unemployment 
(OECD, 2002).  Total resource costs are then estimated as the sum of: 


o actual expenditure (e.g. medicines, doctor and hospital bills) per day, i.e. direct costs; and 


o the value of lost earnings and leisure time per day, i.e. indirect costs; and 


These are then multiplied by the number of days sick and number of cases of sickness for the 
illness. 


It needs to be recognised that, because the resource costs approach focuses only on the more 
tangible costs avoided, it does not necessarily reflect an individual’s full WTP to avoid an illness 
(Freeman, 1993, in OECD, 2002).  Care is needed when WTP values include the costs incurred by 
the individuals for treating an illness, in order to avoid double counting. 


 


When could this technique be used? (within the SEA process) 


The resource costs approach is similar to any cost assessment and it could be relevant to use in the 
SEA context.  If health impacts are identified and the use of benefit transfer is not suitable, an 
estimation of the resource costs related to the health impact would be useful. 


 


What difficulties can arise when using this technique? 


• The technique is limited to specific situations which involve health impacts and therefore the 
technique will have limited applicability 


• The approach does not necessarily reflect an individual’s full WTP to avoid an illness as it 
just focuses on the resource costs e.g. losses in utility associated with the pain the individual 
suffers 


• Obtaining data on actual costs for a specific analysis may be difficult given the accounting 
practices generally adopted by health services 
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Where can I find more information about this technique? 


Technical guidance document on the use of socio-economic analysis in chemical risk management 
decision making (OECD 2002): 


Cost-Benefit Analysis and the Environment Recent Developments (Chapter 14) -OECD 2006 


 


C.5 Avoided cost approach 


What is this technique? 


This technique assesses the cost of measures that have been introduced with the purpose of 
preventing, avoiding, or mitigating the damages caused by, for example, use of a substance with 
non-threshold effects.  Instead of providing a strict measure of monetary values based on people’s 
willingness to pay for a product or service, the approach assumes that the costs of avoiding damages 
to ecosystems or their services provide useful estimates of their respective values.  This is based on 
the assumption that, if people incur costs to avoid damages caused by lost ecosystem services for 
example, then those services must be worth at least what people paid to avoid the damage.  
 


How is this technique used? 


The initial step for the avoided cost approach involves assessing the environmental services or other 
services which are provided.  This consists of specifying the relevant services, including how they 
are provided, to whom and at what levels.  The second step is to estimate the potential damage 
which could occur, either annually or over some discrete time period.  Finally the monetary value of 
potential damage, or the amount that people spend to avoid such damage, is calculated. 


 


What difficulties can arise when using this technique? 


• Costs incurred are usually not an accurate measure of the benefits derived which contradicts 
one of the main assumptions of this approach.  This approach should, therefore, be used as a 
last resort as social preferences for ecosystem services or individuals’ behaviour in the absence 
of those services are not considered. 


• The methods may be inconsistent because few environmental actions and regulations are based 
solely on benefit-cost comparisons, particularly at the national level.  Therefore, the cost of a 
protective action may either exceed or fall short of the benefits to society.   


• These approaches should be used only after society has demonstrated their willingness-to-pay 
for the investment in some way (e.g., approved spending for the investment).  Otherwise there 
is no indication that the value of the good or service provided by the ecological resource to the 
affected community is greater than the estimated cost of the investment. 
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When could this technique be used? (within the SEA process) 


The avoided cost approach could be used to value impacts where an EU wide target means that 
increasing or decreasing emissions of a substance would have to be offset by changes in other 
sectors. The avoided cost approach is suggested in relation to the emissions of CO2 and other 
greenhouse gas where it is almost impossible to derive a useful damage estimate; see Section 
3.4.4of the guidance.  


Where can I find more information about this technique? 


Ecosystem Valuation, Methods, Section 5: Damage Cost Avoided, Replacement Cost, and 
Substitute Cost Methods 
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DISCOUNTING – APPENDIX D 


This appendix aims to give supporting guidance to section 3.7 on how to carry out the discounting 
of costs and benefits in a SEA. This appendix provides information on: 


• The reasons for discounting 


• Choosing the discount rate 


• Discounting rate approaches 


• Other key considerations;  


o market rates vs. social time preference rate 


o environmental and health issues 


o intergenerational issues 


o Future generation’s valuation of health and the environment 


D.1 The reasons for discounting: ‘valuing the future less than today’ 


The two main, non-exclusive reasons why the large majority of economists argue that costs and 
benefits should be discounted over time are:  


• A time preference reason, which could have two components: 


• Individuals are ‘impatient’.  Although most individuals may be (almost) indifferent as to 
whether they receive a gift in a year’s time compared to a year and one day, people will 
generally clearly prefer to have their gift today rather than tomorrow, even if both gifts 
are equally guaranteed.  Economists term this ‘pure time preference’. Some economists 
have argued that society as a whole does not or should not have the impatience that 
single individuals have. 


• Individuals are ‘mortal’.  Individuals may not be around to benefit from future 
consumption and so place greater value on present consumption (that is not to say they 
do not consider the future as many individuals have for example pensions and leave 
bequests for future relations).  Government though will need to consider future 
generations and human/environmental/social catastrophe. This will be discussed later in 
more detail. 


• Capital is ‘productive’.  Productive capital implies that current consumption is more expensive 
compared to future consumption.  When you save /invest your money, you receive a positive 
return (interest) that allows you to consume more in the future.  This premium for not 
consuming now is a concept also referred to as ‘marginal productivity of capital’.  An individual 
can earn ‘interest’ on their money invested in a savings account.  This interest in the ‘marginal 
productivity of capital’ of the savings account.   


Similarly, if a company invests in updating its existing machinery, the value of any additional 
output, is the ‘marginal productivity of capital’ for that particular investment.  If we continue 
with this analogy, new investment in say public education may result in a better educated 
society and workforce.  Here the ‘marginal productivity of capital’ could be a more productive 
workforce or savings from less training required.  If we assume consumption continues to 
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growth (as historical trends over the past century show) diminishing marginal utility of 
consumption implies that additional consumption in the future is less valuable than consumption 
today. 


Often, risk is mentioned as a third reason for discounting.  It concerns the uncertainty related to 
specific costs and benefits (incurred by a specific party), which is often reflected in a surcharge on 
the interest rate required for getting the financial means to incur costs and benefits at different 
points in time.  Discounting implicitly assumes that such spreading out is possible.  In the 
evaluation of investment projects such a risk mark-up is commonly used.  For an SEA, however, it 
is recommended to book such costs as a separate item, and not through the discount rate as the latter 
reflects the general price of waiting and the risk is related to specific costs of benefits only.  


As said above, the consequences of discounting are that the impacts that occur further away in the 
future have a lower PV compared to impacts that occur in the short term.  It has therefore been 
argued that discounting should not be used for certain environmental, health and intergeneration 
impacts.  Many of the arguments brought forward are essentially moral in character; for instance, is 
a fatality over 5 years less grave a matter than one over 2 years time? Should one refrain from any 
such comparison through economic evaluation?  


These considerations are valid and merit therefore separate consideration in the appraisal and 
reporting activities.  However, it is also true that in practice people, companies and governments 
make such trade-offs in everyday decisions.  Rather than doing so implicitly we recommend doing 
so explicitly so as to gain insight on the (possible) consequences and the trade-offs related to the 
decision at hand.   


D.2 Choosing the discount rate 


The choice of discount rate can alter the comparison between various impacts within the SEA.  For 
example, if some costs mainly accrue in the future, the mere use of a high discount rate would 
reduce the PV of these costs. This is of particular importance when the time period under 
consideration has to be rather long; a relatively high discount rate effectively gives a weight of 
practically zero to effects in the further future.  


The table following shows the benefit of one sick day avoided using a hypothetical estimate of 
€200. The table shows how the discount factor changes depending on the discount rate and the 
timing of the impact.  It shows that when using a 4% discount rate the estimated savings of one sick 
day avoided in the 10th year is valued at € 135.11 whereas the savings is only € 3.96 in the 100th 
year (all other things being equal). This is a mere € 0.59 in the 100th year if a 6% discount rate is 
used.  


Table 22     Example of why the timing of the impact matters 


Year  10 20 30 50 100 


Discount factor using a 4%  discount rate  0.6756 0.4564 0.3083 0.1407 0.0198 


Benefit of one sick day avoided (€200) € 135.11 € 91.28 € 61.66 € 28.14 € 3.96 


Discount factor using a 6%  discount rate 0.5584 0.3118 0.1741 0.0543 0.0029 


Benefit of one sick day avoided (€200) € 111.68 € 62.36 € 34.82 € 10.86 € 0.59 
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Unfortunately, there is no consensus on a uniformly applicable standard value of the discount rate. 
Partly this reflects heterogeneity: different groups and different societies may have a different time 
preference; moreover, the appropriate discount rate may depend on the scope and running time of 
the specific appraisal exercise.  For example, if a substance has PBT or vPvB properties and ceases 
to be produced after the sunset date, there may still be environmental impacts resulting from 
production which lingers for beyond 30 years. Therefore for sensitivity the use of declining 
discount rates may be appropriate to use in addition to the 4% discount rate.    


Moreover, for some types of problems it matters whether the actual preference of the involved 
economic agents as expressed as market behaviour is taken as a point of reference or an ethical 
principle; for other type of problems it does not.   


Setting of the discount rate, in particular over a longer period of time, adds to the complexity of 
choosing the discount rate and because there is also no full consensus among economists, it is 
highly recommended to run a sensitivity analysis comparing a few different discount rates.   


It is recommended that the user undertake a sensitive analysis of the effect of alternative discount 
rates. It is unlikely that a consensus on discounting will emerge among experts as the trade-off 
between the welfare of current and future generations is political. By analysing the implication of 
alternative discount rates, the use presents the evidence in the most transparent manner allowing 
any reader of the SEA to make own judgements about the trade-off.  


Following on to the arguments for why to discount the following list includes alternative ways to 
determine the discount rate:  


• Social time preference based on ‘actually observed behaviour’ usually combines the 
‘impatience’ argument of people preferring consumption now for consumption later, a pure time 
preference usually estimated to be around 1.5 %, with the effect of the prospect of higher future 
consumption due to economic growth (about 2–3%).  This results in an overall time preference 
and thus a discount rate typically in the range level of 3% to 5%. 


• Intergenerational equity is another argument to base the time preference rate on. The 
intergenerational equity argument suggests that the opportunities for consumption should be 
equal over time. The basis for this rate would therefore be expected real per capita growth rate 
in the economy. The real growth per capita rate is difficult to predict over a long time period 
and it has historically and regionally varied significantly. Currently the real growth rate forecast 
for EU for 2007 is around 2% and real growth has been in the range of 1-3 % over the last years.  


• Lastly, the discount rate could be based on the return on capital. This is the opportunity cost 
argument that money used to invest in risk reductions could alternatively have received the 
average return for private investments. A discount rate based on this type of argument would be 
in order of 5%-8%.  Here, it matters for the choice of discounting rate which economic agent 
specifically is incurring the cost or benefits in the course of time. For consumers this may be the 
relevant market interest rate; for industry, this may be the (required) return on investment.  


Some possible discount rates are shown in Table 23.  If the impacts are likely to occur over a long 
period of time, it is recommended to include in the sensitivity analysis a discount rate scheme that 
allows for a falling rate after 30 years. 
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Table 23     Discount rates 


 Discount 
Rate 
(%) 


Comments 


EU Level   


Impact Assessment 
guidelines EU 
Commission 


4% Based on the average real yield on longer term government debt in the EU 
over a period since the 1980’s. This is intended to reflect the social time 
preference.  Allows for setting the discount rate at different levels when 
appropriate.   


Financial discount rate 6% For projects financed from EU Structural funds. This rate may increase to 
8% for new member states or current candidates where they would have 
difficulty obtaining finance at a lower rate. 


Some EU MS   


Denmark – Environment 
Ministry 


3% This is based on the social time preference rate42 


Denmark – Finance 
Ministry 


6% This reflects the opportunity cost from other projects before tax and 
depreciation (OCC approach). Given the two rates, a sensitivity analysis is 
usually conducted to consider the impacts of using both discount rates. 


France 4% That is for costs and benefits accruing within 30 years; the rate falling to 2% 
beyond 30 years. 


Germany 3% Time period: 20-40. After 40 years it is recommended to use a declining 
discount rate 


Ireland 5% Called the ‘test discount rate’ which is used in all CBA and CEA of public 
sector projects. Can be adjusted when there are significant changes in real 
interest rates and in the rate of return on investments in Ireland.  


Slovak Republic 5% The Slovak Republic Ministry of the Environment employs a 5% discount 
rate for the evaluation of environmental impacts, as indeed it is for other 
impacts in society.  30 years is set as the maximum horizon for which 
economic benefits and costs are considered, with no special discount rates 
for projects or policies with very long-run impacts.  


Spain 5% Water infrastructure projects however use a 4% discount rate 


Sweden 4%  


UK 3.5% This is based on the social time preference rate over a 30 year period. 
Thereafter a declining discount rate; 3% for 31-75yrs, 2.5% for 76-125 yrs, 
2%for 126-200 yrs, 1.5% for 201-300 yrs and 1% for 301+ yrs. 


Source: Based on information in Hepburn (2006)  


D.3 Discounting rate approaches  


Introduction 


The main arguments for discounting are either the time preference argument for consumption now 
to consumption later or the opportunity costs of capital from private investments. It can 
theoretically be demonstrated that in an economy with no risks, taxes or other “distorting” factors, 
the two rates would converge to an equilibrium rate and that equilibrium rate would then be the 
social discount rate.  


                                                 


42 Samfundsøkonomisk vurdering af miljøprojekter, Miljø-og Energiministeriet, 2000. 
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In the real world economy the two might differ for several reasons and also arguments about 
specific characteristic of health and environmental impacts might lead to deviation from any of the 
two theoretically based discount rates.  


In the guidance text, a practical approach has been suggested applying the discount rate 
recommended by EC for impact assessments and undertaking sensitivity analysis. In cases where 
the decision is not influenced by the choice of discount rate there is no need to focus on the 
discounting issue. In other cases where the timing of costs and benefits imply that discounting has 
an impact on ranking of alternative outcomes, it might be relevant to further explore the discounting 
issue.  


This appendix provides more guidance on how to undertake a more detailed analysis. It does not 
contain a detailed theoretical coverage of all aspects43. 


Discounting rate approaches 


There two main competing theories for determining the discount rate, which are summarised below 
include: 


• Consumption rate of interest (CRI) or social time preference rate (STPR) 


• Opportunity costs of capital (OCC). 


Each theory is described in the subsequent sections including how to find data to support to use of 
each argument.  


Consumption Rate of Interest (CRI)/Social time preference rate (STPR) 


As mentioned earlier people are impatient. The rate at which an individual is willing to forgo 
consumption now, for future consumption is known as the CRI.  It reflects the income that a 
consumer would require in the future to compensate for surrendering a unit of income today.  The 
term CRI is sometimes used to denote the individual time preference rate while the social time 
preference rate is called STPR. They are both based on the same theoretical arguments. The social 
rate is an aggregation on the individual rates. The relevant social discount rate to use in the SEA is 
the social rate and we will use the term STPR to describe the time preference based rate. The STPR 
can be broken down in two components as illustrated in Equation 4.  


s = δ + µg          Equation 1 


 


s = social time preference rate 


δ = utility discount rate  


µ = income elasticity of marginal utility 


g = long-run average rate of growth of consumption per capita = that of income (GDP) as well 


                                                 


43 For a comprehensive theoretical elaboration of the issues of discounting the reader is referred to Groom et al (2005) 
and Hepburn (2006)  
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The variable δ is the rate that future utility is discounted.  For example setting δ=0 would imply that 
utility today is valued the same as utility in the distant future.  Some economists would argue for 
this based on ethical grounds that utility should not fall just because they occur in the future.   


Some researches have further split the δ, the utility discount rate, in two components: the pure time 
preference rate element and the “changes in life chances” element44. There is some empirical 
evidence for determining these elements. Oxera (2002) contains a review of the literature which 
subsequently was used to form the basis for the UK Treasury’s guidance on discount rates, see 
Example 3.  


 


Example 3     Illustrative use of STPR 


Using the UK Treasury Greenbook, they have calculated their STPR of 3.5% in the following way: 


δ – The evidence suggests that these two components (catastrophe risk and pure time preference) indicate a value 
of δ of around 1.5 per cent a year for the near future. 


µ – The available evidence suggests the elasticity of the marginal utility of consumption (µ) is around 1. This 
implies that a marginal increment in consumption to a generation that has twice the consumption of the current 
generation will reduce the utility by half.  


g- Maddison (2001) shows growth per capita in UK to be 2.1 per cent over the period 1950 to 1998. Surveying 
the evidence, the Treasury paper Trend Growth: Recent Developments and Prospects also suggests a figure of 
2.1 per cent for output growth to be reasonable. The annual growth of g is therefore put a 2 per cent per year. 


The calculated STPR: 


So with g=2 per cent, δ = 1.5 per cent, µ = 1, then using STPR equation, the STPR to be used as the real discount 
rate is  


 0.015 + 1*0.02 = 3.5 per cent 


 


Source: HM Treasury (2003) Green Book, Appraisal and Evaluation in Central Government 


Approach to determine the STPR based discount rate 


The ideal approach is determining the discount rate is to estimate the STPR.  This can be split into 
three stages: 


1. Develop several scenarios for the values of δ, µ and g 


2. Assign a probability (expected outcome) to these scenarios 


3. Using equation 2, determine the expected (or average) discount rate based on the scenarios 


However, in practice it is extremely difficult to determine the values for δ and µ (and less so for g) 
because these are social preference variables and not individual preferences.  Using revealed 
preference at an individual level to determine the social preference would need to be well justified. 


                                                 


44 See Oxera (2002). In the UK Treasury’s Green Book (the reference guide for economic assessment of public 
projects), the second term is called “catastrophic risks” (as it takes a societal point of view), see also Example 2. Note it 
can also be justified by an option value of waiting (i.e. in the future one may obtain better information / technology 
currently fully unforeseen) 
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If the issue of discounting is crucial for the result of the SEA and the user would like to consider the 
determination of the discount rate further, review of the most up to date literature is recommended 
as starting point. That might provide more empirical data on δ, µ. The expected growth rate could 
be explored further by analysis of the growth in EU per capita consumption. Though the historical 
trend would provide some insight the variable to use is the expected/projected growth rate. It will 
require an advanced macro economic model to make new projections and it is therefore unlike to 
undertaken as part of an SEA. Still if it should be required, specialist institutions operating macro-
economic models covered the EU should be contracted to undertake such work.   


For more in-depth theoretical analysis, the user may wish to refer to Groom et al (2005) and 
Hepburn (2006). 


 


 


Opportunity Cost of Capital (OCC) 


The concept behind OCC is that public investment can ‘crowd out’ private investment.  It sets the 
discount rate at the real rate of return (to society) forgone in the private sector.  Often the OCC rate 
is different for each sector or industry group.  The discount rate is based on the return of the next 
best investment of similar risk within ones own sector/industry group.  If for example the biotech 
sector can earn a 10% return on its capital investment, then it may wish to also include as part of 
their sensitivity analysis, what the effects of using a 10% discount rate are within the SEA when 
applying for authorisation.  It is advisable to seek further advice before using OCC as it may not be 
appropriate to use different discount rates of different impacts and is not necessarily a discount rate 
which represents societies view.  


Combining the two approaches 


In an economy with no ‘distortions’ such as risks, taxes, eternal effects etc an equilibrium interest 
rate would emerge where the two types of discount rates would be equal. This rate would be 
determined by the spilt of total production in the economy between consumption and investment 
through the supply and demand for capital.  


Because of these ‘distorting’ factors the two discounting rates are not equal.  It has been argued that 
a social discount rate could then be calculated as a weighted average of the two.  The weight would 
be determined by the split between consumptions and savings. However for the majority of SEA it 
is recommended to use the appropriate approach suggested rather than the weighted average of the 
two. 


Market interest rates 


Risk free market interest rates are sometimes used as an approximation to the social time preference 
rate. This is discussed in the next section.  The following table includes actual long term interest 
rates from EU member states.  
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Table 24     Harmonised long term interest rates45 within the Euro Area 


Countries Jan. 07 Feb. 07 Mar. 07 Apr. 07 


Belgium 4.06 4.11 4.01 4.22 


Germany 4.02 4.05 3.94 4.15 


Ireland 4.04 4.07 3.97 4.19 


Greece 4.28 4.3 4.2 4.4 


Spain 4.07 4.1 4.01 4.21 


France 4.07 4.1 4 4.21 


Italy 4.26 4.28 4.18 4.37 


Luxembourg 4.17 4.19 4.12 4.33 


Netherlands 4.05 4.07 3.98 4.19 


Austria 4.05 4.09 3.98 4.19 


Portugal 4.18 4.19 4.1 4.3 


Slovenia 4.23 4.34 4.34 4.41 


Finland 4.05 4.08 3.98 4.2 


Source: ECB and European Commission.  
See: http://www.ecb.int/stats/money/long/html/index.en.html#fn1  


D.4 Other key considerations 


Market interest rate vs. STPR  


STPR is meant to reflect the rate at which society discounts the future whereas the risk free market 
rate might represent the rate at which individuals discount the future.  Hepburn (2006) argues there 
are at least four reasons to use the STPR over the risk free market interest rate: 


• Market imperfections – the market price may not truly reflect the social opportunity costs of the 
resource.  The market price can result in sub optimal resource allocations due to various 
distortions such as asymmetric information, taxation, market power and externalities.  For 
example many goods do not take into consider in their price the environmental ‘externalities’ 
caused by its use and manufacture.  


• Super-responsibility – market rates only reveal the preferences of the current generation. 
Although consumers may weight current consumption over future consumption, the government 
in principal has a responsibility to both the current and future generations. 


• Dual role – Due to asymmetric information it is uncertain if the present generation are more 
concerned about future generations than their day-to-day activities on current markets would 
reveal. 


• Isolation – Based on arguments by Sen (1892) individuals may be more willing to invest for the 
future under a collective contract even though they are unwilling to invest in as much in 
isolation.   


                                                 


45 for convergence assessment purposes (percentages per annum; period averages; secondary market yields of 
government bonds with maturities of close to ten years) 
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However, it can be argued that the lowest risk-free market rate, i.e. the one on the market for long-
running government bonds (which are corrected for inflation), meets the first and fourth criteria 
above in a satisfactory way.  The market for such bonds is deep and liquid and the issuers of this 
paper, governments, have negligible default risks and many buyers have long run perspective. For 
example those who are close to retirement will convert the majority of their pension fund into 
government bonds to protect the value of their retirement fund, whilst those with a wishing to 
diversify their portfolio may also have a proportion of the assets as government bonds due to the 
low risks associated with these bonds. 


The other arguments also seem to ignore that the present generation has preferences for the next 
generation as people do save and consider the welfare of their children and their future offspring.  It 
is important to realise that discounting on the long run attempts to take intergenerational effects on 
board but that unavoidably it can only do this through the preferences of the current generation.  


Environmental and health issues 


For consistency all impacts which can be monetised should be discounted whether they are health, 
financial or environmental impacts.  Sunstein and Rowell (2005) for example argue although human 
lives can not be invested in the same way as capital can, the resources used to save lives (or to 
reduce risk) can indeed be invested in a variety of ways.  Therefore there is no reason not to 
discount such impacts.  Some economists such as Revesz (1999) have argued though that 
environmental and health impacts should be discounted at a lower rate compared to economic 
impacts because they are different. 


Often the arguments used are actually about the valuation of environmental and health impacts and 
not necessarily about their discount rate.  For example it has often been argued that environmental 
goods are luxury goods, implying that as people’s income increases, their desire for environmental 
protection/preservation increases.  Adjusting the discount rate to reflect for expected growth in 
income is therefore not the appropriate response.  Instead valuations over the lifetime period should 
be adjusted to reflect their value over time as income increases (i.e. increasing WTP for 
environmental protection/preservation).  Therefore it is not appropriate to use lower discount rates 
to compensate of uncertainties and differing intergenerational valuations of these impacts.    


Using a simple example, where a new piece of equipment is being proposed to reduce the level of 
emissions exposure, this would result in improvements in the health of workers using this chemical.  
If the benefits over the lifetime of the equipment are based on the sum of each years discounted 
benefits (based on using the NPV approach), and societies income was expected to increase, future 
generations may then value these benefits more than the present generation.  To account for this the 
approach should not be to reduce the discount rate but to incorporate future generations, by 
increasing the valuation of these benefits in the future. 


Intergenerational issues 


The concept of capital is ‘productive’ implies nicely to intergenerational issues. Without using 
discounting, a life saved today would be valued the same as a life saved in 2050. However 
discounting would take into consideration that the investment today would save €X today and be 
used to save more lives by 2050.  However a balance or compromise needs to be made as benefits 
that occur in the future should not be overly penalised because of our impatience.  


Dealing with impacts that occur over a long period of time (especially relevant for PBTs and vPvB 
substances) makes determining the discount rate very difficult.  The main reasons are that we do not 
know the preferences of future generations and the rate of income and economic growth are 
uncertain.  This has lead to the idea of decreasing discount rates gaining more prominence (Groom 
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et al 2005).  For example the uncertainty of economic conditions was the basis for the UK 
government to incorporate declining social rates in the HM Treasury Green Book which is their 
official guidance on government project and policy appraisals.     


Incorporating declining social rates over time could allow for: 


• Changes in future preferences – individuals and societies preferences are likely to change 
throughout their lifetime and there attitudes to future generations and potential human 
catastrophe may change.    


• Uncertainty about future economic conditions – It is very difficult to predict the future 
especially those beyond 30 years and very controversial to do so.  An economic optimal growth 
model can be adapted to introduce a ‘prudence’ effect which will require several assumptions of 
the future.  A prudent society is one where individuals save because the future is uncertain and 
are taking precautions.  Gollier (2002) argues that a prudent society should care more about the 
future when it is more uncertain, and this is achieved by reducing the discount rate, so that more 
investment (favouring the future) becomes profitable. Using an optimal growth model and 
developing the necessary assumptions for the model is likely to be beyond most SEA with some 
form of sensitivity analysis of using different declining discount rates more appropriate.  


• Intergenerational equity – Using a declining discount rate is likely to result in higher values for 
impacts on that occur to future generations compared to using a single discounting rate over the 
whole period (if the declining rate is set below the single constant rate).  


However the use of declining discount rates is problematic in practice because there is no 
universally accepted guide for: 


• At what point in time is it appropriate to start using declining discount rates. As shown in Table 
23 some member states have chosen to use declining discounting rates for impacts that occur 
after 30-40 years. 


• The speed (in terms of time) at which the rates fall. Again as shown in Table 23 the rate of 
decline used by several member states varies.  


Overall, there is no definitive approach for the treatment of intergenerational effects within SEA.   
The clearest way to actually understand any implications for future generations are to present the 
stream of costs or benefits undiscounted on a year by year basis and then to undertake sensitivity 
analysis using both the default 4% discount rate and a decreasing discount rate.   


Future generation’s valuations of health and environment 


A solution to some of the concerns about the use of positive discount rates for long term health and 
environmental effects lie in the way these effects are valued or monetised.  Valuations of health or 
environmental effects has to be based the current generations preferences.  It is however possible to 
make a correction for the possible changes in these valuations over time. It may be possible, based 
on the assumption that health and environment quality are so called ‘luxury’ goods where their 
marginal utility increases with income, that valuations should be increased if the income is expected 
to grow. This will require specialist input to implement.  
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E. 1  Introduction 


This section contains an overview of several uncertainty analysis techniques which supports section 
4.3 where the aim is to determine whether uncertainties in the estimation of impacts could affect the 
overall conclusions made about whether to grant the authorisation. More accurately the techniques 
shown in this appendix can be used to either reduce the variability of estimates, or to help test 
whether uncertainties affect the conclusions being drawn in the SEA. The only way to actually 
reduce uncertainty is through better data, better understanding and knowledge of the uncertainties 
and through further analysis. However in most cases residual uncertainties will always remain. This 
appendix is intended to provide only an introduction to several different techniques available. More 
detailed information and specialist expertise should be sought before using any of the techniques.  


The following techniques are covered in this section: 


• Sensitivity analysis–used to test whether uncertainties affect the conclusions being drawn; 


• Scenario analysis –used to test whether uncertainties affect the conclusions being drawn; 


• Expert judgement – used to reduce the variability of an estimate; and  


• Monte Carlo simulations – used to reduce the variability of an estimate. 


There are other less commonly used techniques such as risk-risk analysis, Delphi techniques and 
portfolio analysis which can be used to help reduce the variability of estimates but are not discussed 
in this guidance46.    


 


Definitions of risk, uncertainty and variability 


Risk: Risk is the combination of the probability of a consequence and its magnitude. Therefore risk 
considers the frequency or likelihood of occurrence of certain states or events (often termed 
‘hazards’) and the magnitude of the likely consequences. 


Uncertainty: Uncertainty exists where there is a lack of knowledge concerning outcomes. 
Uncertainty may result from an imprecise knowledge of the risk, i.e. where the probabilities and 
magnitude of either the hazards and/or their associated consequences are uncertain. Even when 
there is a precise knowledge of these components there is still uncertainty because outcomes are 
determined probabilistically47. 


Further information can be found at: http://www.ukcip.org.uk/images/stories/Tools_pdfs/HCTN_44.pdf 


Variability:  The size (scale) of the range of estimates for a particular risk or impact due to 
uncertainties. Techniques such as Monte Carlo analysis can be used be reduce the variability of 
estimates (given there is sufficient data to run a Monte Carlo simulation).  


 
                                                 


46 For further guidance on these techniques, refer to the: Technical guidance document on the use of socio-economic 
analysis in chemical risk management decision making (OECD 2002) 


47 The term ‘aleatory uncertainty’ is sometimes used where probabilities and dependent consequences are precisely 
known. ‘Epistemic uncertainty’ is used to describe situations in which probabilities and consequences are imprecisely 
known.  
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E.2 Sensitivity analysis 


What is sensitivity analysis?  


Adopting only the most likely value (estimated or average) of each impact within a SEA provides 
no indication of the level of uncertainty surrounding the analysis and hence has implications for any 
decisions based on the conclusions.  Instead, it is recommended that information be developed on 
the range of plausible outcomes associated with a given option.   


This type of information is developed through the use of sensitivity analysis, which is a generic term 
for the techniques that involve identifying key assumptions (or variables) for which uncertainty as to 
their values could significantly affect the conclusions drawn on costs or benefits.  Sensitivity 
analysis is therefore used to identify the variables that contribute most to uncertainty in predictions.  


 


How is this technique used? 


The basic principles of sensitivity analysis (whether in relation to industry estimates, expert 
judgment or models) are to: 


• Focus on key variables:  Often a full sensitivity analysis is not feasible (due to time or data 
constraints) and the analyst must limit the analysis to those assumptions that are considered key.   


• Identify a plausible range for the key variables:  The analyst should be careful to determine what 
is considered a plausible range of values for the key variables and to document the rationale 
behind the range assigned and the level of certainty associated with this range. 


• Determine the impact upon the overall conclusions using the ranges for each of these variables:  
This can provide an understanding of how sensitive the overall results are to differences in each 
of the key variables. 


• Identify switching points, break-even values or threshold values:  Switching points, break-even 
values or threshold values are those values at which the results of the SEA would change from 
selection of one scenario to another (for example, benefits minus costs changing from being 
positive to negative or the net benefits of one scenario become greater/less than those of 
another); they can often provide an indication of the robustness of choosing one scenario over 
another; 


• Clearly present the results:  The results of the sensitivity analysis should be presented clearly 
and with accompanying descriptive text. The results might be presented in terms of (a) 
conclusions under basic assumptions; (b) description of parameters varied for sensitivity testing 
and impact on the conclusions. 


 


What difficulties can arise when using this technique? 


• Generally this is a fairly simple process, although it can become more complicated depending on 
the number of variables considered at one time. 


• The main difficulty is in being able to identify a plausible range using the data available.  This is 
a range of possible values that could occur e.g. it may be possible for a manufacturer to pass on 
between 5 and 10% of the additional costs incurred under a scenario to downstream users 
through higher prices.       
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When could this technique be used? (Within the SEA process) 


• Scoping phase:  This technique can be particularly useful when trying to determine whether an 
impact is an important impact which should be analysed further. 


• Analysing impacts:  For the estimates of the main impacts a sensitivity analysis could be carried 
out to determine switching points.  


 


What can be achieved using this technique? 


• Identification of switching points or threshold values to see whether an impact could alter the 
SEA outcome 


• Assessment of whether there is a need for more detailed analysis:  sensitivity analysis can also 
be used as a screening device to determine if more extensive analysis is required.   


• Ideally, the end result of an uncertainty analysis should be a probabilistic range resembling a 
confidence interval. 


Where can I find more information about this technique? 


EC Impact Assessment Guidelines Annexes (chapter 13) 15 January 2009 


UK Treasury Green book (Chapter 5) 


Technical guidance document on the use of socio-economic analysis in chemical risk management 
decision making (OECD 2002) 


E.3 Scenario Analysis 


What is scenario analysis? 


For most decisions characterised by uncertainty, there will be more than one uncertain variable 
affecting the choice of options.  Instead of examining the uncertainty associated with each of these 
variables separately (e.g. by using sensitivity analysis), a fuller picture of the implications of the 
combined uncertainty affecting a particular decision may be gained through the simultaneous 
variation of the key uncertain variables.  This approach is often referred to as scenario analysis, or 
‘what if’ analysis. 


Scenario analysis is one of the more useful and simple methods for assessing the importance of 
uncertainty inherent in a decision based on SEA.  It can be used to provide an understanding of 
what could happen without the need to specify probabilities; it can be applied quickly and does not 
have as significant data requirements as the more probabilistic approaches.  Scenarios can be used 
to represent both qualitative and quantitative types of uncertainty.  Scenario analysis is also often 
the starting point for the use of many of the more advanced techniques for uncertainty analysis – 
such the Delphi technique or Monte Carlo analysis – when there are numerous scenarios to be 
considered.   


Scenario analysis involves defining a range of possible outcomes based on the uncertainty 
surrounding key variables.  Values of uncertain inputs are selected (e.g. best and worst cases), 
which give rise to the specified outcomes.  These are then modelled deterministically (i.e. without 
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assigning probabilities to the likelihood of these inputs) to indicate the range of likely outcomes. 


 


How is this technique used?  


The types of scenarios that may be appropriate include:  worst case; best case; business-as-usual; 
best guess; trend analysis; low, medium and high; different periods in the future; different scales of 
effect, etc. 


• Focus on key variables:  Often a full scenario analysis is not feasible (due to time or data 
constraints) and the analyst must limit the analysis to those assumptions that are considered key.   


• Identify the estimated costs and benefits of scenarios by varying the key variables: The user 
should identify appropriate values for each of the key variables under each scenario considered 
and then determine the overall costs and benefits (as well as any relevant intermediate results) 
of each scenario. 


• Clearly present the results:  The results of the scenario analysis should be presented clearly and 
with accompanying descriptive text.  


 


What difficulties can arise when using this technique? 


Generally this is a fairly simple process although it can become more complicated depending on the 
number of variables considered at one time.  Care is required to avoid excessive scenario testing as 
this may introduce additional uncertainty (for example, if no conclusion is drawn as to which 
scenario(s) is (are) considered most likely to occur. There are other problems associated with 
scenario analyses, including: 


• maintaining consistency when specifying the scenarios; and 


• preventing emphasis being placed on average values to ensure that a sufficiently wide range is 
considered. 


 


When could this technique be used? (Within the SEA process) 


• Scoping phase:  This technique can be particularly useful when trying to determine whether an 
impact is an important impact which should be analysed further.      


• Analysing impacts (stage 4) using a deterministic approach:  For the estimates of the main 
impacts low and high scenarios could be analysed (i.e. selecting values of input parameters that 
tend to give a low result for one scenario and a high result for another scenario) to determine 
whether the SEA outcome would be different using different plausible assumptions for input 
values.   


 


What can be achieved using this technique? 


Low and high scenarios can be used to determine whether the SEA outcome would be different if 
various input parameters are varied within a plausible range.  If the results of the SEA differ under 
each scenario, further uncertainty analysis may be justified to determine which scenario is most 
likely to occur.  If the SEA outcome is the same under all the scenarios, then it is reasonable to 
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conclude that the uncertainties considered will not alter the outcome of the SEA (hence increasing 
the level of certainty in the final results).   


Where can I find more information about this technique? 


UK Treasury Green book (Chapter 5) 


Technical guidance document on the use of socio-economic analysis in chemical risk management 
decision making (OECD 2002) 


 


E.4 Expert Judgement 


What is expert judgement? 


Because the possible implications of an application may be very uncertain, it is likely that expert 
opinion is needed in order to determine not only what the impacts might be, but also to judge how 
likely it is that those impacts will be realised as estimated.   


Such experts might include, for example, specialists in particular chemicals, products or sectors; 
economic analysts; or market analysts. 


 


When is it appropriate to use this technique? 


Experts can be used to develop data related to the likelihood of future events or scenarios, ranges or 
probability distributions for model parameters, potential impacts and more qualitative views on the 
relative significance of such impacts.  Expert judgment may also be important to understanding and 
bridging conflicting opinions on the interpretation of models or other results.  


 


What difficulties can arise when using this technique? 


• Time constraints:  It will be important to contact experts as early as possible in the process to 
ensure that they are available when you foresee the need for their services.  Consider including 
experts at key stages in the development of the SEA, such as during any brainstorming 
meetings/workshops.  


• Budget constraints:  Consider what role experts may have in the SEA.  Try to make best use of 
their available time in areas where their expertise is most required.    


• Experts may not be independent but represent certain interests. 


 


When could this technique be used? (Within the SEA process) 


Use of expert judgement necessarily involves identifying the most appropriate experts to provide 
advice and input into the SEA.  These experts may be in-house or may be specialists brought in 
from outside. 


If you intend to carry out the SEA internally with input from experts, then consider including them 
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in: 


• Brainstorming sessions or workshops 


• During the scoping phase, when determining the main impacts and the likely response by 
industry and other affected organisations if the application is refused.  


• Reviewing/inputting on important analytical sections of the SEA report 


• Data collection and analysis – this is likely to be the main need for expert input   


• Consultation process 


 


What can be achieved using this technique? 


Experts – by definition – have a better understanding of a particular subject than others.  Utilising 
this knowledge should help to minimise knowledge uncertainties, providing a more realistic 
estimate of expected behavioural change, values for key parameters in the analysis and various other 
factors.  The use of expert judgement can thus significantly reduce the time needed for data 
collection and analysis.    


 


What help should I get to use this technique? 


It will be important early on in the process to identify what skills will be needed to carry out the 
SEA and then consider to what extent may internal or external expertise be required.  Consider 
whether you have sufficient expertise with: 


• The markets involved for the chemicals and associated products and services, including 
historical and likely future behavioural change in the event of unavailability of substances. 


• Stakeholder engagement – an important source of information will be cost data directly obtained 
from industry.  Therefore effective consultation and engagement is crucial to the quality of data 
available to make an informed decision and to reduce uncertainties. 


• Impact assessment – those familiar with using the EC impact assessment guidelines should be 
well placed to conduct an SEA.  It would be advisable to have a team capable of assessing 
impacts on the environment and human health as well as social and economic impacts (including 
wider economic impacts such as trade, competition, viability and profitability).  


E.5 Monte Carlo Analysis 


What is Monte Carlo analysis? 


Monte Carlo analysis is a further step in the analysis of uncertainty than the previous mentioned 
techniques. It is a probabilistic tool, which is particularly useful since it explicitly characterises the 
uncertainty of input parameters by use of probability density functions (PDFs).  A PDF provides an 
indication of the range of likely values for a particular parameter and the probabilities of different 
values within that range (e.g. uniform, normal, triangular distribution).  There must, therefore, be 
some sort of information on the uncertainty of the input data to use this tool.  This may include 
defining the likely ‘shape’ of the PDF (such as ‘normal’ or skewed distributions) together with an 
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indication of mean values and associated variance or range of possible values. 


 


How is this technique used?  


• Collect sample values from each input value and combine them to generate numerous possible 
output values and the likelihoods of those values occurring (for example, this could involve 
estimating the mean and standard deviation values for a particular parameter). Parameter or 
model probability distributions may be derived empirically (for example from population data or 
indirectly from regression of other statistical models) or by using appropriate assumptions based 
on available data or expert judgement.  


• Document all assumptions and model specifications:  The quality of the overall analysis is only 
as good as the quality of its components; therefore all assumptions or model specifications 
should be justified and well documented.  


• Run the simulation:  The accessibility of software to undertake Monte Carlo simulations is now 
widespread, with many add-ons available for spreadsheets.  However, it is important to 
recognise that such analyses require knowledge of the shape of the probability distribution 
functions for the uncertain input variables as well the degree of interdependence amongst the 
input variables (which can be readily incorporated into the analysis).  The analysis itself is 
generally an automatic process whereby different values for each parameter of interest are 
selected according to their probability in the PDF; the overall results are computed using the 
selected values and the process is repeated – often using several thousand iterations.  The 
number of iterations that are required to ensure that each PDF is adequately sampled is an 
important consideration (sometimes 10,000 or more).   


• Documenting the results:  After sufficient iterations, the result of a Monte Carlo analysis is a 
probability distribution of the final output value(s).  The analyst can therefore make determine, 
for example, the degree of confidence (e.g. as confidence intervals) that the results will fall 
within a certain range, such as below a switching point for the final results, or the most likely 
value of the final result. 


 


When is it appropriate to use this technique? 


Where there are numerous uncertainties affecting the assessment, it may be important to go beyond 
a scenario analysis and to consider the probabilistic distributions of possible values.  Where this is 
the case, then a Monte Carlo analysis may be valuable.  


 


What difficulties can arise when using this technique? 


• Finding a significant volume of data on the uncertainties  


• Appropriate computer software is required.  The accessibility to Monte Carlo simulations is now 
widespread, with many add-ons available for spreadsheets.  However, it is important to 
recognise that such analyses require knowledge of the shape of the probability distribution 
functions for the uncertain input variables as well the degree of interdependence amongst the 
input variables (which can be readily incorporated into the analysis). 


• Good understanding of statistics and the outputs of the program i.e. probability density functions 
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(PDF) are required in order to understand and present the results in a meaningful way.  


 


When could this technique be used? (Within the SEA process) 


Given the level of expertise and data required to use this technique, it should only be used if the 
results of a sensitivity or scenario analysis indicates that further analysis is required on the 
uncertainties and how they could affect the SEA.  If the SEA is conducted in an iterative process 
(i.e. starting with a simple low tier qualitative assessment which is built up to a more developed 
assessment) then a Monte Carlo analysis should only be carried out if a high tier (fully quantitative) 
assessment is required.   


 


What can be achieved using this technique? 


The main benefit to using a Monte Carlo analysis is the results are presented as a PDF. Therefore it 
is possible to present the results in various ways - for example, the ‘best’ (median) estimate of the 
cost is €6.5m but there is a 10% chance that the cost will exceed €8.5m.   


 


Where can I find more information about this technique? 


UK Treasury Green book (Chapter 5) 


Technical guidance document on the use of socio-economic analysis in chemical risk management 
decision making (OECD 2002) 
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Introduction 


This appendix provides more details on the main socio-economic tools likely to be used in 
undertaking an SEA.  Socio-economic tools can be used to bring risks/costs and benefits 
(disadvantages and advantages) together to allow for an overall conclusion to be made.  


The tools covered in this appendix are: 


• Cost benefit analysis 


• Multi-criteria analysis 


• Cost-effectiveness analysis 


• Compliance cost analysis 


• Macro-economic modelling 


F.1  Cost benefit Analysis (CBA) 


What is Cost Benefit Analysis? 


CBA provides a framework for comparing the costs and benefits of each risk management option 
(RMO).  The nature of the analysis may range from one which is mainly qualitative to one which is 
fully quantitative (and monetised). 
 
Traditionally CBA has been used to determine whether an investment is worthwhile from the 
perspective of economic efficiency.  This normally means that there is an emphasis on placing a 
monetary value on as many of the impacts of a proposed measure as possible and allows a more 
transparent comparison to be made of the implications of more than one measure.  The underlying 
principles, however, can be more generally applied by valuing all of a measure’s effects in 
economic opportunity cost terms.  One can thus determine the trade-offs that society would be 
willing to make in the allocation of resources amongst competing demands.  As a result, a robust 
CBA can indicate whether or not a particular measure is ‘justified’ in the sense that the benefits to 
society outweigh the costs to society.  


 


How is this technique used? 


Six steps need to be carried out in order to complete a full CBA (Moons, 2003): 


1. Definition of the project/policy and of the relevant population of interest 


2. Identification of relevant impacts 


3. Quantification of relevant costs and benefits 


4. Valuation of relevant costs and benefits in money terms 


5. Aggregation of benefits and costs over time by discounting 


6. Comparison of total discounted benefits with total discounted costs, to produce a net present 
value (NPV) 


7. Conduct uncertainty analysis on important parameters such as the discount rate, investment 
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lifetime and cost and benefit estimates. 


These steps are similar to the structure of the SEA technical guidance document.  Guidance on the 
above steps can be found in chapters 2-6 respectively.  


 


When is it appropriate to use this technique? 


The CBA is the approach which underpins this guidance. In line with other guidance document it 
takes a pragmatic approach where CBA is understood as the aim but realising that often many 
important impacts can not be quantified. They will have to be presented alongside the quantified 
impact in an equal manner. When drawing a conclusion and considering all impacts either an 
implicit or explicit weighting is necessary. From that perspective the CBA analysis becomes almost 
similar to what is described in the next section under multi-criteria analysis.  


 


What difficulties can arise when using this technique? 


The main guidance deals with the different difficulties such as quantification of impacts, 
monetisation of impacts, discounting and uncertainties.   


 


Where can I find more information about the technique? 


EC Impact Assessment Guidelines Annexes (chapter 13) 15 January 2009 


Technical guidance document on the use of socio-economic analysis in chemical risk management 
decision making (OECD 2002) 


DTLR: Economic Valuation with Stated Preference Techniques Summary Guide (March 2002) 


Energy, Transport And Environment Center For Economic Studies:  the development and 
application of economic valuation techniques and their use in environmental policy – a survey  
(September 2003) 


Cost-Benefit Analysis and the Environment Recent Developments -OECD 2006 


F.2  Multi Criteria Analysis (MCA) 


What is Multi Criteria Analysis? 


MCA describes any structured approach used to determine overall preferences among alternative 
options, where the options have several types of impacts and/or accomplish several objectives.   


In MCA, desirable objectives are specified and corresponding attributes or indicators are identified. 
The actual measurement of indicators is often based on the quantitative analysis (through scoring, 
ranking and weighting) of a wide range of qualitative and quantitative impact categories and 
criteria.  This need not be done in monetary terms.  Different environmental and social indicators 
may be developed side by side with economic costs and benefits and MCA provides techniques for 
comparing and ranking different outcomes, even though a variety of indictors are used.  Explicit 
recognition is given to the fact that a variety of both monetary and non-monetary objectives may 
influence policy decisions.  
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The key features of multi criteria analyses are the identification of criteria to provide a means of 
measuring the degree to which the various objectives are met, and the relative weighting of the 
objectives which directly incorporates their value judgements in the assessment of options.  This 
contrasts to economic analysis (particularly the efficiency based approaches of CBA and CEA) 
which is aimed at providing an objective measure of the net value (or social worth) of a proposed 
option. 


 


How is this technique used? 


Step 1– Identify criteria by which the impacts will be assessed   


The criteria and sub-criteria are the measures of performance by which the impacts will be judged. 
A large proportion of the 'value-added' by a formal MCA process derives from establishing a 
soundly based set of criteria against which to judge the impacts. 


A MCA manual developed for Department of Transport (DTLR 2000) argues the perspective(s) of 
interest groups may be important.  One way to include them is to directly involve the affected 
parties in some or all stages of the MCA.  A second approach is to examine policy statements and 
secondary information sources from the various interest groups and to analyse these to derive 
criteria to reflect their concerns.  A third, if suitable experience resides within the decision making 
team, is to encourage one or more of its members to role-play the position of key interest groups, to 
ensure that this perspective is not overlooked when criteria are being derived. 


Step 2 – Grouping the criteria 


It can be helpful to group together criteria into the main types of impacts:  generally economic, 
environmental, health, social and wider economic impacts for an SEA.  This is particularly helpful 
if the emerging decision structure contains a relatively large number of criteria (say eight or more) 
and if a weighting is being assigned to each criterion.  
 
Step 3 – Assess the criteria 


Before finalising the choice of criteria the provisional set needs to be assessed against a range of 
qualities: 
 


• Completeness - Have all important criteria been included? 


• Redundancy and double counting – Remove any criteria which are unnecessary and avoid having 
similar criteria.   


• Operationality – It is important that each option can be judged against each criterion.  The 
assessment may be objective, with respect to some commonly shared and understood scale of 
measurement, like human health risk or cost.  It may also be judgmental, reflecting the subjective 
assessment of an expert. 


• Mutual independence of preferences – It should be possible to assign scores to impacts without 
knowing the scores given to other impacts.  


• Size – An excessive number of criteria leads to extra analytical effort in assessing input data and 
can make communication of the analysis more difficult. But a criteria which is too small, may 
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result in the underestimation of important impacts (or giving greater weight to lesser impacts).  


 
Step 4 – Set up a scoring system 


Set up a scoring system whereby qualitative, quantitative and monetary impacts can be scored 
against the criteria. Often scoring is normalised with a scale between 0-1.  However a key aspect is 
that the scoring system is transparent and that the scoring system is consistently applied to all 
scenarios.  By introducing transparent, unbiased and well justified criteria, the rationale behind the 
SEA results can be clearly interpreted by the SEA committee and third parties, and the decision of 
whether socio-economic benefits outweigh costs should be easier to make.   


 
Step 5 - Weight criteria and compare scenarios 


It is optional to apply a weighting to each impact.  It will often involve a subjective perspective and 
is hence often sited as a drawback to MCA.  If a weighting system is applied then the justification 
and rationale should be clearly set out.  Once each cost and benefit has been assigned a score (and 
weighting applied if appropriate) then the sum score of costs should be deducted from the sum score 
of benefits.  A positive score would indicate that the socio-economic benefits outweigh the socio-
economic costs. 


 


When is it appropriate to use this technique? 


MCA is a type of decision analysis tool that is particularly applicable to cases significant 
environmental and social impacts cannot be assigned robust monetary values. Most SEAs will 
include a combination of impacts that are measured in qualitative, quantitative or monetary terms. It 
could therefore be argued that MCA could be applied to any socio-economic analysis although it is 
not formalised with scoring and weighted criteria as described above.  


What difficulties can arise when using this technique? 


Similar to CBA assessing the various impacts is subject to difficulties. The specific issues with 
MCA are the choice of the score for each impact and the choice of weights for each criterion. 
Scoring of impacts that are described in qualitative terms is subjective as are the choice of 
weighting. If an formal MCA is applied it is important to list all assumptions so that the scoring and 
weighting are presented transparently. 


Where can I find more information about this technique? 


EC Impact Assessment Guidelines Annexes (chapter 13) 15 January 2009 


Technical guidance document on the use of socio-economic analysis in chemical risk management 
decision making (OECD 2002) 


DTLR (2002) multi-criteria analysis manual 


The encyclopaedia of earth: Multi-criteria analysis in environmental decision-making 


UNFCC brief summary of MCA 


Example of MCA approach developed by BASF 
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F.3 Cost Effectiveness Analysis (CEA) 


What is Cost Effectiveness Analysis? 


CEA is widely used to determine the least cost means of achieving pre-set targets or goals, with 
these targets defined by government guidelines or legislation. A CEA is often defined in terms of 
finding the minimum cost of meeting a specified physical outcome.  


The CEA can be aimed to identify the least option among a set of alternative options that all achieve 
the targets. In more complicated cases, the CEA is used to identify combinations of measures that 
will achieve the specified target.  


Compared to the CBA, the advantage of the CEA is that there is no need for monetisation of the 
benefit of achieving the target but is disadvantaged where a specific level of abatement has/can not 
been defined.   


 


When is it appropriate to use this technique? 


As part of an application, it may be necessary to determine the impacts of different “non-use” 
scenarios.  This requires comparing each “non-use” scenario against continued use of the substance.  
Here the use of CEA can be helpful in comparing these scenarios.   


 


What difficulties can arise when using this technique? 


• When the cost estimates do not reflect the full social costs of the measure (i.e. are financial 
costs rather than economic costs),  then it may not be possible to compare RMOs on an equal 
basis; 


• Where the proposed measure would not achieve a continuous level of effectiveness per unit of 
expenditure (e.g. there is a limited number of individuals who can benefit from the proposed 
measure), then comparing this measure against others on an equal basis becomes difficult;  


• When different measures would lead to varying levels of risk reduction, with some measures 
meeting targets and others falling short but involving significantly lower costs, conflicts may 
arise between strictly adhering to the target and finding an economically efficient solution; and 


• When the proposed measure has more than one target objective, for example, achieving health 
benefits in addition to saving lives, or environmental benefits across more than one 
environmental end-point, then measures may vary in their cost-effectiveness with regard to 
different targets. 


There is an underlying assumption that the benefits of achieving a target outweigh the costs.  This 
assumption gives rise to one of the key limitations concerning the use of CEA for regulatory 
analyses:  it does not explicitly address the question of whether the benefits of regulation outweigh 
the costs. 


Other problems have arisen in the healthcare field over the failure of CEAs to adopt a common or 
standardised approach that would allow for the results of different studies to be compared.  In 
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particular, a panel on cost-effectiveness analysis stressed the importance of adopting a societal 
perspective when undertaking such analyses to ensure that estimates reflect the full resource costs 
of adopting a given option (Russell et al, 1996). 


 


Where can I find more information about this technique? 


EC Impact Assessment Guidelines Annexes (chapter 13) 15 January 2009 


Technical guidance document on the use of socio-economic analysis in chemical risk management 
decision making (OECD 2002) 


Global Environment Facility (GEF) Cost Effectiveness Analysis in GEF projects. GEF Council 
Meeting June 6-8, 2005  


 


F.4  Compliance cost assessment 


What is compliance cost assessment? 


Most SEAs begin with the assessment of compliance costs.  Essentially, this type of analysis 
focuses on the direct costs associated with the adoption of a particular measure, although it should 
also identify any savings in costs due to changes in processes, etc.  At a minimum, such assessments 
will identify the capital and operating (non-recurring and recurring) costs that would accrue to the 
sectors directly affected by the measure.  They may also examine the indirect costs to other sectors 
where the impacts are expected to be significant (e.g. costs falling on downstream users, for 
example, due to the need to make process or other changes).  They may also identify costs that 
cannot be easily quantified, such as those related to changes in product quality or product 
performance (further guidance can be found in chapter 3).   


These analyses tend to focus on the financial costs rather than on economic costs.  Financial 
analysis is aimed at determining the impact that a proposed regulation will have on a company or 
sector and its cash flow.  Financial analyses may provide the starting point for a Cost Effectiveness 
Analysis (CEA) or Cost Benefit Analysis (CBA), particularly where compliance costs are used as a 
proxy for economic costs. It differs from formal CEA and CBA, however, as these focus on the 
economic or resource costs associated with a measure rather than simply financial costs.  As a 
result, financial analyses will ignore the health, environmental and other social costs and benefits 
that would arise from a measure and will, therefore, not provide any comparison of the full 
economic costs and benefits of adopting different measures.   


 


Where can I find more information about this technique? 


Technical guidance document on the use of socio-economic analysis in chemical risk management 
decision making (OECD 2002) 
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F.5 Macro-economic modelling  


What is macro-economic modelling? 


Macro-economic models are mathematical models that aim at describing the interactions in the 
economy. They allow for all economic effects including all feed backs responses on different 
markets to be covered in a consistent way. There are different types of models that are suited to 
answer different types of questions. In relation to SEAs, the use of macro-economic modelling is 
less likely to be relevant. Only if there are economic impacts that affect all sectors of the economy 
in a significant way the use of macro-economic modelling could become useful.  Applying a macro-
economic approach will require the use of a suitable model and given that it is very resource 
demanding to develop macro-economic models their applications in SEAs would have to be based 
on existing models. It would therefore require expert advice on which model to apply and similar 
expert input to undertake the analysis. The EU impact guidance includes more details on the 
different type of macro-economic models and lists some of the more used models which has been 
developed through EU funding and therefore typically cover the whole of EU.  


 


Where can I find more information about this technique? 


EC Impact Assessment Guidelines Annexes (chapter 7) 15 January 2009 


Technical guidance document on the use of socio-economic analysis in chemical risk management 
decision making (OECD 2002) 
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APPENDIX G CHECKLISTS 


This appendix contains five checklists to help determine the main impacts of the “non-use” scenario 
compared against the “applied use” scenario, during the assessing impacts stage (a more 
comprehensive checklist is used later on in the SEA process).  The checklists are for: 


• Human health risks; 


• Environmental risks; 


• Economic impacts; 


• Social impacts; and 


• Wider economic impacts. 


The checklists are intended to be used as an internal decision-making tool to facilitate the process of 
determining the main impacts and do not constitute a comprehensive list of impacts.  They cover 
only some of the impacts identified in the EC Impact Assessment guidelines (2009).  It is therefore 
recommended that the guidelines for impact assessment are referred to for more information. 
Completed checklists can be submitted with the SEA to improve the transparency of the analysis.   


 


HOW TO USE THE CHECKLISTS  


If the risk assessment (see Guidance on Information Requirements and Chemical Safety 
Assessment) indicates that risks for a particular endpoint are not significant (or possibly not 
relevant) then the answer in the checklist should be No.  Impacts that are not significant should be 
acknowledged in the SEA report, but there is no need to analyse the impact any further as it is 
unlikely to alter the outcome of the SEA However, risks should be considered where there is no 
concern identified in the risk assessment (under the “applied for use” scenario) but where the “non-
use” scenario introduces new risks.  


If a risk has been identified, then the answer in the checklist could be Yes or unknown.  It is 
necessary to try to establish whether this is: 


• Yes - a significant impact (main impact) – This impact must be analysed further in the SEA 
process; or 


• Unknown – With the information available at this stage in the SEA process, it may not be 
possible to determine whether an impact is a significant (main) impact.  In this instance, more 
information is required to determine the relevance of the risk.  


It may be helpful to complete the checklists during a brainstorming workshop or meeting, at which 
internal/external experts and relevant stakeholders are invited to participate.  In completing the 
checklists, it may be appropriate to draw upon sources of information such as the EC Impact 
Assessment guidelines.  In particular, pages 29-32 of the EC Impact Assessment guidelines contains 
questions aimed to the guide the reader towards ensuring the impacts and issues that have particular 
relevance are considered during stage 3 (Identification and Assessment of Impacts). Note though, 
these questions (as with the questions in the checklists in this appendix) are neither exhaustive nor 
definitive. They are meant as an aid to facilitate the reader to consider a wider range of potential 
impacts under the “applied for use” scenario that may have otherwise been ignored at the beginning 
of the SEA process.  
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The intention is to help the applicant consider a wide range of possible impacts so that the analysis 
does not immediately concentrate on a few core impacts that have already been identified during the 
development of the authorisation applicant. Thus, this exercise should result in a more 
comprehensive picture of the potential impacts of granting the authorisation.  


Table 25     Initial checklist for human health risks 


Potential Impacts – 


Changes between the “applied for use” and the “non-use” 
scenario” 


Likely to be a 
significant 
impact that 


requires further 
assessment? 


Yes/No/unknown 
If ‘no’, reason why impact is excluded (e.g. 


not relevant for this application) 


Are there any changes in risks to workers health 
associated with using the substance?  (E.g. changes in 
number being exposed, type of exposure, severity of 
exposures etc?) 


  


Are there any changes in risks to consumer’s health 
associated with using the substance?  


  


Are there any changes to public health and safety risks?    


Are there any changes in risks to workers health 
associated with known substitutes?   


  


Are there any changes in risks to consumer’s health 
associated with known substitutes? 


  


If there are any changes in the process used, would these 
changes have an impact on worker health and safety? 


  


If there are any changes in the process used, would these 
changes have an impact on consumer health and safety? 


  


Are there any significant changes in emissions to air, 
water, land and/or any significant changes in raw material 
usage, which could have potential implications for human 
health? 


  


Are there any other risks/impacts that need to be 
considered? 
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Table 26     Initial checklist for environmental risks 


Potential Impacts – 


Changes between the “applied for use” and the “non-use” 
scenario” 


Likely to be a 
significant 
impact that 


requires further 
assessment? 


Yes/No/unknown 
If ‘no’, reason why impact is excluded (e.g. 


not relevant for this application) 


Are there any changes in risks in air quality? (e.g. any 
effect from  emissions on acidifying, eutrophication, 
photochemical or harmful air pollutants that might affect 
human health, damage crops or buildings or lead to 
deterioration in the environment (polluted soil or rivers 
etc) 


  


Are there any changes in risks to water quality and/or the 
quantity of water and drinking water? 


  


Are there any changes in risks to soil quality and/or the 
quantity of available soil and usable soil? 


  


Are there any changes in risks to the emission of ozone 
depleting substances (CFCs, HCFCs, etc.) and greenhouse 
gases (e.g. carbon dioxide, methane etc) into the 
atmosphere? 


  


Are there any changes in demand/usage of renewable 
resources (fish, freshwater) or changes to rate of 
demand/usage of non-renewable resources (groundwater, 
minerals etc)? 


  


Are there any changes in risks to biodiversity (e.g. the 
number of species and varieties/races), flora, fauna and/or 
landscapes (e.g. the scenic value of protected landscape)? 


  


Are there any changes in risks to land use which may 
affect the environment? (e.g. affect the balance between 
urban and rural land use, reduction of ‘greenfield’ sites, 
etc) 


  


Are there any changes to waste production (solid, urban, 
agricultural, industrial, mining, radioactive or toxic waste) 
or how waste is treated, disposed of or recycled? 


  


Are there any changes in the risks to the likelihood of the 
prevention of fire, explosives, breakdowns, accidents and 
accidental emissions? Any changes risks to the likelihood 
of natural disasters? 


  


Are there any changes to mobility (transport modes) and 
the use of energy? (e.g. is the a change in the consumption 
of energy and production of heat, demand for transport 
and change in vehicle emissions) 


  


Are there any changes in the environmental consequences 
of firms’ activities? (E.g. does this change the use of 
natural resources required per unit of output and will the 
process becoming more or less energy intensive? Will this 
change the operating behaviour of firms to pollute more or 
less?) 


  


Are there any changes in risks to animal and plant health, 
food and/or feed safety? 
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Potential Impacts – 


Changes between the “applied for use” and the “non-use” 
scenario” 


Likely to be a 
significant 
impact that 


requires further 
assessment? 


Yes/No/unknown 
If ‘no’, reason why impact is excluded (e.g. 


not relevant for this application) 


Are there any changes in environmental risks associated 
with substitutes? 


  


Are there any changes in the process used that may have 
an impact on the environment? (e.g. alternative process 
uses a different amount of natural resources or amount of 
energy used) 


  


Are there any significant changes in emissions to air, 
water, and land or in raw material usage, which could have 
potential implications for the environment? (e.g. change in 
raw materials which need to be imported from outside of 
the EU which leads to additional emissions from transport)   


  


Are there any other risks/impacts that need to be 
considered? 


  


 


Table 27     Initial checklist for economic impacts 


Potential Impacts – 


Changes between the “applied for use” and the “non-use” 
scenario” 


Likely to be a 
significant 
impact that 


requires further 
assessment? 


Yes/No/unknown 
If ‘no’, reason why impact is excluded (e.g. 


not relevant for this application) 


Are there any changes to operating costs?   


Are there any changes to investment costs? E.g. costs to 
avoid risks to human health such as waste and waste water 
handling.  


  


Are there likely to be changes to profitability? E.g. costs 
of using an alternative substance can not be passed on 
along the supply chain.  


  


Are there likely to be changes to sales and turnover? E.g. a 
loss of functionality leads to reduction in demand 


  


Are there likely to be changes to administration costs?   


Are there likely to be changes to innovation and research?   


Are there likely to be changes to the market price?   


Are there likely to be changes to the quality of the final 
product? 


  


Are there likely to be changes to employment?   


Are there likely to be changes to monitoring, compliance 
and enforcement? 


  


Are there likely to be changes to the trend in sales and 
production? 


  


Are there likely to be changes to the cost associated with 
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Potential Impacts – 


Changes between the “applied for use” and the “non-use” 
scenario” 


Likely to be a 
significant 
impact that 


requires further 
assessment? 


Yes/No/unknown 
If ‘no’, reason why impact is excluded (e.g. 


not relevant for this application) 


substitutes? 


Are there likely to be changes to the performance and 
product quality associated with substitutes? 


  


Are there likely to be any changes in the process used that 
may have an impact on economic costs? 


  


Are there likely to be any changes in emissions to air, 
water, land and/or any changes in raw material usage, 
which could have potential economic costs? 


  


Are there any other risks/impacts that need to be 
considered? 


  


Table 28     Initial checklist for social impacts 


Potential Impacts – 


Changes between the “applied for use” and the “non-use” 
scenario” 


Likely to be a 
significant 
impact that 


requires further 
assessment? 


Yes/No/unknown 
If ‘no’, reason why impact is excluded (e.g. 


not relevant for this application) 


Are there any likely to be changes in employment at an 
EU level? 


  


Are there any likely to be changes in employment at a MS 
level? 


  


Are there any likely to be changes in employment outside 
of the EU? 


  


Are there any likely to be changes in the type of job 
occupations?  


  


Are there any likely to be changes in the working 
environment? (e.g. working hours, job satisfaction, 
training available etc) 


  


Are there any likely to be changes to employment to other 
sectors within the community? i.e. local restaurants, retail 
shops and other service industries. 


  


Are there any other risks/impacts that need to be 
considered? 
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Table 29     Initial checklist for competition, trade and wider economic impacts 


Potential Impacts – 


Changes between the “applied for use” and the “non-use” 
scenario” 


Likely to be a 
significant 
impact that 


requires 
further 


assessment? 
Yes/No/unkno


wn 
If ‘no’, reason why impact is excluded (e.g. 


not relevant for this application) 


Are there any likely to be changes to competition within the 
EU? (e.g. changes in the number of products available to 
downstream users and consumers) 


  


Are there any likely to be changes to competitiveness outside 
of the EU? (E.g. would a refused authorisation give an 
advantage to manufacturers outside of the EU?) 


  


Are there any likely to be changes to international trade? (e.g. 
trade flows between EU and non-EU countries) 


  


Are there any likely to be changes in investment flows? (e.g. 
businesses deciding to locate outside of the EU) 


  


Are there any likely to be changes on EU and MS finances? 
(e.g., changes in revenue from corporation taxes) 


  


Are there any likely to be changes to the labour market? (e.g. 
demand for specialist skills, job migration outside of the EU) 


  


Are there any other risks/impacts that need to be considered?   
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Introduction  


The following checklist has been designed for third parties who wish to submit comments or 
socio-economic analyses regarding an authorisation application submitted to the SEA committee.  
For example, a third party may wish to provide cost information on the use of an alternative, which 
they wish to keep confidential.   


Third parties should clearly indicate within their submissions the information that they wish to 
remain confidential and the reasons for not disclosing information submitted. The Agency may 
grant access to documents under specific circumstances (see section 5.4 in the Guidance on the 
preparation of an application for authorisation). Therefore, if clear reasons for not disclosing 
information are not provided, the Agency reserves its right to decide that access can be given to 
your comments. 


Third parties who have requested that information remains confidential may still decide to make 
available: 


• certain parts of the document to anyone requesting access to it or  


• Certain parts, or all, of the document to a restricted number of actors requesting access to it. 


In chapter 6 a separate checklist is included for those preparing an authorisation application.  That 
checklist is intended as an internal audit check and it is not necessary to include it with the 
submission of an authorisation application.  Further guidance is provided in chapter 6 for those 
preparing an authorisation application.     


In most instances, given the limited time (and/or resources) available for third parties to comment 
on a submitted authorisation application, conducting a complete SEA and subsequently producing a 
report is unlikely to be feasible.  A third party may only have enough time to submit partial 
information using predominately in-house expertise.  Submitting this information using the 
checklist, along with any comments, should help the SEA committee easily identify and organise all 
the information submitted to them, without the need for the third party to produce a detailed report.  
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Checklist for third party submission to the SEA Committee 


 
����   


Type of information 


   Information on the “non-use” scenario 


    


   Information of the “applied for use” scenario 


    


   Information on changes to the uses of the “applied for use” scenario 


    


   Information on environmental risks/impacts 


    


   Information on human health risks/impacts 


    


   Information on economic impacts  


    


   Information on social impacts 


    


   Information on competition, trade and other wider economic impacts 


    


   Information on uncertainties and assumptions used in the submitted SEA 


    


   Information on distributional impacts; e.g. impacts for a particular region/industry 


    


   Information on recommendations for the authorisation applicant 


    


   Any other SEA information relevant for the SEA Committee to consider 
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1 INTRODUCTION 


This appendix provides supplemental information and further guidance on the calculation of costs 
resulting from regulating a substance through the authorisation process for the substances of very 
high concern, i.e., substances included in Annex XIV of REACH. The appendix is also applicable 
when the applicant carries out the analysis of the economic feasibility of the alternatives to the 
substance. 


The appendix is intended to be used in conjunction with other sources of information. It  builds on: 


• Chapters 3.4 (Economic impacts), to some extent 3.5 (Social impacts) and Appendices B, C, D, 
E and F of this guidance; as well as 


• Chapter 3.8 (How to determine the economic feasibility of alternatives) in the Guidance on the 
preparation of an application for authorisation. 


This appendix focuses on compliance costs48. Administrative costs also need to be analysed, 
where relevant. However, these issues are covered in Chapter 8.4 of the EU Impact Assessment 
Guidelines49 and Chapter 10 of Part III of Annexes to the EU Impact Assessment Guidelines50. 
Therefore, to avoid duplication, administrative costs are not presented in this appendix.   


The distribution of compliance costs between groups is an important issue. This is discussed in 
section B.3 (Social impacts) of Appendix B.  


All market prices are distorted to some degree. In practice, the prices of all marketed goods or 
services incorporate elements of taxation, such as value-added tax, taxes on labour inputs, and taxes 
on some material input. However, in the cost calculations in conjunction with the applications for 
authorization, it is rare that such considerations would need to be addressed. Thus, this appendix 
does not address the possible correction of market prices as this is considered unnecessary in most 
cases and very difficult to do in practice even if such corrections would be warranted.  


In practice – taking also into account that the VAT varies between Member States – the applicant is 
likely find it easy to use “ex-factory prices” without value added taxes (VAT). Therefore, it is 
recommended that the applicant used such prices in its application unless it specifies them 
differently. 


In this appendix costs are given usually in annual form (i.e. annualised costs) as this is considered 
standard when the application for authorisation is made. These annualised costs can be aggregated 
to net present values, and applicants are encouraged to present the net present value of the costs 
during the relevant period. This appendix shows also how to do this aggregation 


                                                 


48 Issues relating to “deadweight loss” are not addressed in this appendix. The reason is that they are normally very 
small compared to the compliance costs and their estimation would require additional information (e.g. price 
elasticities) which the applicant would have often difficulties in obtaining. 


49 See http://ec.europa.eu/governance/impact/commission_guidelines/docs/iag_2009_en.pdf 


50 See http://ec.europa.eu/governance/impact/commission_guidelines/docs/iag_2009_annex_en.pdf 
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2 ECONOMIC COSTS 


2.1 What are costs 


Economics starts from the assumption that resources are scarce and that it is therefore important 
that they are used sensibly. By “resources” we mean things such as labour input, capital goods and 
land. We can also consider the environment and human health to be a scarce resource that is “used 
up” when we generate pollution.  


In considering the “costs” in a “non-use” scenario (if authorization is not granted) we are really 
asking what society has to pay in terms of the other resources such as labour and capital in order to 
secure a cleaner environment or improved human health. Therefore, at the most fundamental level, 
the economic cost of an “non-use” scenario is the value to society of these other resources that are 
used up in order to implement it. This is counted as a cost because the resources that are used up are 
then not available for other purposes.  


By using up resources to implement a “non-use” scenario we give up the opportunity to use the 
resources to do something else. For this reason we say that a “non-use” scenario has an 'opportunity 
cost' (See chapter 3.4 in Guidelines on SEA –Authorisation process). Using this terminology, 
economic cost is then a sum of the opportunity costs of all inputs used in the production. When 
summing up cost of production one needs to take into account opportunity costs, not only market 
prices of inputs.  


2.2 Types of costs  


2.2.1 Distinguishing between social and private costs 


As the ultimate focus of a socio-economic impact assessment is to determine the costs (and 
benefits) to society of a “non-use” scenario, an important aspect of the cost calculation process is 
the distinction between private and social costs. Therefore, the starting point for assessing the costs 
to society of a “non-use” scenario is usually to look at the impact on those particular groups or 
sectors affected. The costs incurred by a particular sector or group as a result of a “non-use” 
scenario are called the private costs. By contrast, the social costs are the costs of a policy to society 
as a whole – from an EU perspective this includes all 27 Member States, although costs to non-EU 
members need to be reflected, as relevant. These concepts are discussed in Chapter 3.6 (Trade, 
competition and other wider economic impacts) of the Guidance on SEA – Authorisation process.  


When market prices reflect scarcity, private costs provide a good estimate of the costs to society as 
a whole. For example, consider the case of installing equipment to a factory to reduce workers’ 
exposure to chemicals. In this case expenditure incurred by the firm to buy and operate the 
equipment could be used as a good first estimate of the value to society of the resources used to 
improve workers’ health. This is because the price of the equipment would normally reflect the 
amount of labour, capital and energy required to make it.  


 


In authorisation applications private costs are usually a good proxy for social costs as long as the 
effect of any major distortions (e.g. monopoly pricing) is removed from prices.  


A straightforward approach can be the following: 
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(1)  estimate the private costs to the supply chain in question  


(2) estimate the private51 costs or savings to any other relevant supply chains  


(3) add the resulting figures from different groups or sectors up to give the total cost to 
society as a whole. 


Where there is a clear difference between private and social costs, this needs to be reflected at least 
qualitatively. The overall focus of a cost analysis should ultimately be on costs to society. This is 
the appropriate level of analysis as required by the REACH regulation. Therefore, where it is clear 
that there is a difference between private and social costs this needs to be taken into account during 
the analysis.  


Another important issue related to social costs are the effects on different groups. These should be 
explained, particularly if one group, sector or region is affected in a disproportionate way.  


2.2.2 Investment and operating costs 


Investment and operating costs need to be treated differently in any cost calculation. Investment 
costs show up only once, or relatively infrequently. As an example of an investment cost is the cost 
of new equipment needed to change the production process if an authorisation is not granted. 
Investment costs are also called “one-off” or “capital” costs.  


Operating costs are incurred each time a good is produced or consumed. An increase in the price of 
a raw material is an example of an operating cost, as the higher price has to be paid each time this 
input is used. For further details on investment and operating costs, see section B.2 (Economic 
impacts) in Appendix B (Estimating Impacts) as well as Appendix D (Discounting). 


A distinction between investment and operating costs needs to be made whenever the production 
costs change. However, there are cases where the production costs remain unchanged while the 
characteristics of the goods produced change. In such cases investment and production costs of the 
downstream users may change, too, and thus, the distinction needs to be made. Below, both changes 
in production costs and the effects of the changes in the characteristics of goods are addressed.  


2.2.3 Changes in production costs 


If the production costs of the substance, mixture or article change in the non-use scenario, the 
market price of the good would change accordingly. This cost is often referred to as ”direct cost”. 
Such costs trickle down the supply chain either directly or with some delay. In economics, this 
would be called ”the price effect” of the change in the price of a good, assuming that the 
characteristics of the good do not change.  


In almost all cases the compliance costs incurred by producers will eventually be passed on to 
consumers as higher prices for consumer goods, though this may only happen after a time lag. For 
instance, in the long run the increase in the costs reducing the SVHC content in an article would be 
passed on to downstream users of these articles. However, in the short run increases in compliance 
costs may be absorbed by the suppliers of goods or services as reduced profits. Double counting 


                                                 


51  In rare cases (i.e. if prices are distorted e.g. due to monopoly pricing) adjust estimates of private cost, if necessary, to 
take into account any differences between private and social costs (essentially by removing the effect of taxes) 
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needs to be avoided, though: Costs that are passed on to consumers as higher prices should not be 
counted as a cost to both consumers and firms. 


2.2.4 Changes in the characteristics of the good  


In a typical compliance cost analysis it is assumed that the goods are homogeneous. If this is not the 
case due to changes in the characteristics of the good, this second category of costs needs to be 
estimated and taken into account. 


In chemical regulation it is common, that the characteristics52 of the good change due regulation. 
Main examples of these are the quality or the lifetime of the good. The quality could be different 
(e.g. in a non-use scenario the composition of a good (such as paint) may change such that the it 
needs to be applied three times instead of two), the operation conditions could be different (e.g. 
more electricity would be required when using the good) or one might need to replace the good 
more often (e.g. if it wears out faster than the good it is replacing).  


While there can be a deterioration in the quality/lifetime or characteristics of the good, the change 
can be positive, too. For instance, the application times can become shorter, energy efficiency may 
improve or the product may last longer. The production cost and the price of the good could also 
increase while the characteristics of the product would do so, too. Thus, the applicant needs to 
analyse the combined effects to the downstream users.  


The changes in the characteristics of the good trickle down the supply chain so that there would be 
an increase or decrease in (usually) operating costs of the downstream user. A decrease in operation 
costs is a saving and needs to be estimated, too.  


Examples of such effects are 


– more or less labour input (paint more/less often),  


– higher or lower other operating costs (more/less paint needed, higher/lower energy consumption 
etc.) or  


– higher/lower replacement rate (change equipment more often). 


In some cases it is easy to estimate such costs while in other cases it may only be possible to give 
the direction (increase or decrease) and perhaps some order of magnitude of such costs. 


3 CALCULATING COSTS  


In this section the general approach as well as some specific issues are discussed when calculating 
compliance costs. A specific issue is how to deal with a situation when a “non-use” scenario would 
make existing capital redundant. In other words, how to treat “residual capital” will be discussed. In 
addition, some issues concerning the estimation of other compliance costs (through the 
characteristic of the good) are discussed. The last section focuses on the issue that only additional 
costs should be calculated. 


                                                 


52 If the price changed the applicant would see this in compliance costs (see above). 
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3.1 Changes in production costs 


Changes in production costs can be calculated by multiplying a change in the unit cost of using or 
providing some good or service by the quantity of the good used or produced. The cost of replacing 
a substance (which is in Annex XIV) by another (more expensive) substance in the production 
process is an example of an increased production cost.  The compliance costs can show up as 
increased expenditure and therefore, the starting point for an assessment of compliance costs is to 
look at the effects a “non-use” scenario has on the production costs.  


To estimate the compliance cost the applicant needs to know at least the change (usually increase) 
in the price of the good and the change in the quantity demanded (i.e. used).  


Compliance cost (C) is the change in the price of the good from the price in the baseline scenario 
between the “applied for use” scenario (p1) and the price in the “non-use” scenario (p2) multiplied 
by the number of units placed on the market in the “non-use” scenario (q2), as stated in equation 1:  


C =  (p2-p1)  q2          (1) 


If the applicant does not have a reliable enough estimate of the annual number of goods sold on the 
market in the “non-use” scenario (q2), it can use instead the quantity in the “applied for use” 
scenario (q1). In this case the compliance cost can be calculated as stated in equation 2:  


C =  (p2-p1)  q1         (2) 


The following box gives an example of compliance costs. Note that the example contains only 
compliance costs accruing from changes in production costs. It also shows how a (usually small) 
overestimation of compliance costs takes place when using equation 2. 
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3.2 Change in the characteristics of the good 


There are other compliance costs that are not necessarily linked to expenditure of the supplier but to 
the characteristics of the good. Thus, the costs of the downstream user or the consumer may be 
affected indirectly due to the change in the characteristic of the good.  


 


Example of compliance costs: Changes in production costs 


Consider that in the “non-use” scenario the cost of producing a good increase from €400 
to €402.5 as a result of using e.g. a different production process. The compliance cost is 
the additional cost per unit (€2.5) multiplied by the number of goods sold on the market. 
This can be represented on a chart as follows: 


100 500 600 700 800 900 1000


€100


€400
€402.5


p2


p1


q1q2


 


The chart presents the number of units sold per year (q) at prices in the “applied for use” 
scenario (p1) and “non-use” scenario (p2). In this example, if the market price of the unit 
is €400 (p1) then the number of units bought would be 1 million (q1). If the price rises to 
€402.5 (p2), the applicant estimated that the number bought drops to 992 500 (q2). 


If the applicant knows that the number of units sold annually would be reduced from 1 
million (q1) to 992,500 (q2) in the “non-use” scenario, the similar estimation of 
compliance cost (using the equation 1) is €2.5x992500=€2,481,250, i.e. €2.48 million. 


If the applicant does not know what the quantities sold would be in the “non-use” 
scenario, he can use equation (2) and estimate the costs to be €2.5x1million=€2.5 
million.  


If the applicant does not know the quantity of units sold in the “non-use” scenario, he is 
likely to overestimate the compliance cost, to some extent. In this case the 
overestimation would be €0.02 million (i.e. 0.75%) i.e. rather small. Thus, in practice, it 
is sufficient to use the equation 1 when lacking information on (q2). 
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For example, if a measure increases the time spent on the activity (e.g. painting) it has a direct 
additional labour cost (to painters53). In this case the compliance cost can be converted into money 
terms by multiplying time lost by the downstream user (e.g. in minutes) by an estimate of the 
money value that people attach to time (e.g. in the case of painters the hourly wages54). This 
additional cost could be linked to the overall product that is being analysed (e.g. litres or tonnes of 
paint) and used in the cost calculation. The example in the box illustrates the issue. 


 


 


                                                 


53 There could also be an indirect cost to  “do-it-yourself” consumers who would use the paint. 


54 In the case of consumers, one would normally estimate the “opportunity cost” of free time. Often a certain fraction 
(e.g. 50%) of salary is used as an estimate for this. 


Example: Change in the characteristics of a paint 


 


As an example, let’s assume that if an authorisation was not granted an alternative 
substance would be used. As a consequence, the characteristic of an end product (e.g. 
paint applied by professional painters) would change so the paint would take 10 hours to 
dry instead of 1 hour.  


It has been estimated that on average all painters would spend an additional 2 hours (h) 
per working day for applying the paint. The wages (w) are estimated to be €20/hour. A 
painter is estimated to use 4 liters of paint a day (q). In the “applied for use” scenario 1 
million liters of paint would be used per year. In this example, the price of the paint 
would not change in the “non-use” scenario (only the characteristic of the paint) 


The applicant needs to estimate the compliance costs (C) of the downstream users in the 
EU due to change in the characteristics of the paint. He needs to know how long it took 
to paint 1 million liters (Q) in the “applied for use” scenario. This is 1 million liters / 4 
liters/working day, i.e. 250.000 working days. If the authorization is not granted, the 
additional amount of labour required is 2 hours per day (h), i.e. 250.000 working days x 
2 hours/working day = 500.000 hours. 


The hourly wages (w) of painters are estimated to be €20/h. Thus, the additional cost to 
the downstream users would be €20/hour x 500.000 hours, i.e. €10 million per year. In 
other words, the “non-use” scenario would increase the demand for painters by 500.000 
hours1 with a cost of €10 million. Formally the above is given in the following equation: 


C =  (Q/q) x h  x w  
 


Where 


Q = 1 million liters 


q = 4 liters of paint per working day 


h = 2 hours working day 


w = €20 per hour 
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Compliance costs to the downstream users and or consumers arise due to reductions in: i) product 
quality (including, e.g. reliability) or ii) product life. These types of changes are normally associated 
with changes to product standards or the inputs that can be used for a process or the technology that 
can be used. As far as possible these types of direct costs should be quantified and then valued. The 
precise procedure followed will vary from case to case. Where it is not possible to quantify these 
effects it is nevertheless important to list them in qualitative terms and give an indication of their 
importance.  


It is important to note that the compliance costs of downstream users may change (increase or 
decrease) either because the costs of the (upstream) producers are passed on to downstream users or 
because the characteristics of the good change (become better or worse for the downstream user). It 
is quite possible that the price increases and the quality improves at the same time.  


Often the substance itself has characteristics that are desirable and thus embedded in the product. 
Therefore, it is likely that when calculating the compliance costs of the “non-use” scenario the 
effects of changes in the characteristics of the goods are important. Thus, these costs would need to 
be analysed.  


3.3 Treatment of residual value of capital  


Residual value of capital relates to investment costs (e.g. buildings or equipment) that a firm has 
had to make to produce a good or a service prior to the introduction or knowledge of the “non-use” 
scenario whose impact is being analysed. The analysis of residual value of capital is straightforward 
to the extent that the capital can be sold on the market or retrofitted for a new production process. In 
such a case the original investment costs would not be included in the analysis (as the company can 
offset the cost by the revenue gained from selling the building, land or equipment). However, a 
problem may arise if the capital is bound to the production process in such a manner that it does not 
have any value on the market.  


A difficulty arises if a “non-use” scenario leads to a significant reduction in the value of existing 
(capital) assets because they cannot be reallocated to some other function. An example of this is the 
closing down of a production line if an authorisation is not granted. 


The applicant could make an estimate of the net revenues (i.e. revenues minus operating costs) that 
the specific residual capital could bring to the company. In this manner the applicant could estimate 
the foregone net revenues and thus, include this in the analysis.  


It may prove to be difficult to estimate the foregone revenues (partly because the applicant may 
have difficulties in linking the revenue to the specific residual capital), even more difficult to verify 
(e.g. for the Socio-Economic Analysis Committee of the European Chemicals Agency when it gives 
an opinion) and is prone to overestimation. Thus, the applicant could estimate the residual value of 
the capital stock instead of the forgone revenues. This estimate is likely to be easier to make and 
verify.   


The reduction in the value of this productive capital is part of the cost of the “non-use” scenario. 
For example, suppose that an authorisation is not granted and this would lead to plant closure. The 
owner of the plant is unlikely to be able to recoup the value of the invested capital by selling off the 
equipment second hand. In such cases the residual value of the capital should be estimated.  


In practice, a good source for such estimates would be the book value of the residual capital. This 
can be retrieved, e.g. from the annexes of the financial statement of the company. However, the 
book value does not always reflect the true value of the asset to the company. This situation could 
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arise, for instance, if the company has depreciated the asset in its books faster than what the 
economic lifetime of the investment would have warranted. In such situations, another way of 
estimating the residual value of capital could be used. Estimating the market value could be the 
solution. 


The residual value of the capital stock can then be annualized so that they can be compared with 
other costs. Examples of such calculations are given in Table 8 in Scenario 3 in the chapter 5.3.4.  


3.4 Ensuring that only additional costs are included 


There are a number of ways in which the costs can be incorrectly estimated. One important case is 
where one forgets that it is only the additional (i.e. incremental) effects of a “non-use” scenario that 
should be estimated. It is important to make sure that the costs identified are really attributable to 
the scenario if no authorisation is granted. This means that it is important to pay attention to what 
would have happened in the absence of any “non-use” scenario (i.e. the “applied for use” scenario). 


The following example illustrates the issue. Suppose that a “non-use” scenario requires a company 
to replace a piece of equipment with a more up-to-date, modern appliance. Suppose that emission 
controls lead to the closure of old, polluting filtering equipment in a plant and the installation of a 
new one that costs €1 million. At first sight the cost of this “non-use” scenario is the cost of 
installing the new equipment less any difference in operating costs between the old and new 
equipment. 


For simplicity, it is assumed that the operating costs of the two filters are the same. It appears then 
that the cost of the “non-use” scenario is €1 million.  


But it needs to be considered that the old filter would have been replaced at the end of its lifetime, 
e.g. in five years time. Therefore, the cost of the “non-use” scenario is the cost of bringing 
forward the expenditure on the new filter by five years and not the full cost of the new filter. 


The applicant can estimate the cost of this very simply by using the annualised cost approach, 
which is equivalent to having to pay an additional five years “rent”. This cost can easily be 
calculated (Table 1). 
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Table  1: Annualising costs and calculating the add itional cost of bringing forward an 
investment by 5 years  


Investment cost  €1000000     
Discount rate   4%     
Lifetime of filtering equipment 20 Years    
Annualized cost: €73582 (using =pmt(4%;1000000;0;0) 


        
  Year:  1 2 3 4 5 
a.  Cost   €73582 €73582 €73582 €73582 €73582 
b.  Discount factor  0.9615 0.9246 0.8890 0.8548 0.8219 
c.  Discounted cost (axb) €70752 €68030 €65414 €62898 €60479 
d.  Total cost (Present value) €327573     
Note: Discount rate is 4%. Discounting starts from the beginning of the 1st year. 


Using the above assumptions on the lifetime (20 years) of the filtering equipment and discount rate 
(4%) the annualized cost is € 73582 per annum. Therefore, the cost of the “non-use” scenario would 
be €73582 per year for the next five years as the old filter could have been used in the “applied for 
use” scenario. This series of payments has a present value. With 4% discount rate the present value 
is €327573. Thus, the cost of this policy is €0.33 million and not €1 million  as an applicant may 
have estimated incorrectly. 


4 STEPS TO ASSESS THE COSTS  


4.1 Introduction and caveats 


This section discusses the approach to assessing the compliance costs with the following caveats  


• All costs refer to those incurred after the “non-use” scenario has taken place.  


• If the applicant has information about projections of quantities (e.g. input to the process or output 
of the process)55 demanded in the future, he should use them. 


The analysis of issues identified above can be quite complex and is often plagued by lack of 
information. Therefore, it is not expected that changes in future demand (due to price changes) are 
analysed in standard cases. Thus, the steps below do not include such complications. 


All prices need to be adjusted to one currency (Euro) and one price level (e.g. 2009). Market 
exchange rates should be used for the current year (e.g. 2009) and GDP deflator in the EU for other 
years. These steps are not covered in this chapter, as such conversions are explained in detail in the 
Guidance on SEA – Authorisation process, Chapter 3.7.  


In addition to the steps presented below, the cost analysis can include a sensitivity analysis or other 
analytical methods to test how uncertainties may alter the conclusions of the analysis. Chapter 4.4 


                                                 


55 Inputs are used in the production process, e.g. materials (e.g. Substance A to produce coated wire), to produce 
intermediate goods (e.g. coated wire), which is used in another production process (e.g. motors to washing machines) to 
deliver outputs, i.e. goods (e.g., washing machines) or services.  
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and Appendix E of the Guidance on SEA – Authorisation process describe different techniques for 
conducting uncertainty analysis. 


Each step has been illustrated by examples on the basis of Chapter 5.  


4.2 Steps 


The following graph presents practical steps that would be taken in a cost calculation.  


  


In the table below the practical steps have been identified to help when carrying out a cost 
calculation. As shown in the graph above many steps are likely to be carried out in parallel (e.g. 
projections of quantities produced are linked with to prices). 
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Step Description Example(s) or comments 


Step 1 Define the temporal scope of the analysis and 
choose a representative year (steady state) for 
the analysis  


(e.g. 2020 when all factors affecting relevant costs under “non-use” scenario would have taken 
place. If net present value is calculate e.g. 2010-2024) 


   


Step 2 Establish the applied for use scenario (i.e. the 
baseline) 


This is the starting point against which the scenarios are compared with. 


2.1 Establish the number/quantity of input and  


output units today. 


Based on anticipated trends project future demand 
to the representative year  


(e.g. 0.58 kg of Substance A per washing machine is used in the coating of wire)  


(e.g. 1 million washing machines placed on the market per year). 


(e.g. with 3% annual growth 1 million machines in 2010 would be 1.34 million machines in 
2020). 


2.2: Identify and collect data on costs  


2.2.1  Collect investment cost (i.e. capital expenditure) 
per unit of output  


(e.g. €400 per machine); 


2.2.2  Collect operating costs (usually for one year). 
These include maintenance, labour, monitoring, 
compliance and other costs 


(e.g. €40 operating costs per machine per year); 


   


Step 3 Identify the number of units and the unit cost 
associated with the “non-use” scenario. i.e. 
additional (incremental) costs due to 
compliance with non-use” scenario 


 


3.1  Estimate the change in the number of input units 
required to produce one unit of output  


(0.058 kg of Substance B per washing machine is used in the coating of wire) 


3.2  Identify changes in the number of output units (e.g. 1.34 million washing machines established above would not change. ) The detailed example 
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produced if relevant for the analysis (e.g. change 
in production of goods)  


assumes that there is no change in the number of washing machines placed on the market. 


3.3: Assess changes in investment costs per unit of 
output  


Investment costs are also called “capital” costs or “one-off” costs 


3.3.1  Estimate investment cost of producers and, as 
relevant,  


 


 


 


 


the residual value of capital  


Note that the increase can be to the producer (in which case the cost will be passed on to the 
consumer) or to the consumer itself.  


(e.g.. plant retrofitting capital costs, building of a new waste water facility, R&D investment, etc.) 
For instance, €1 million investment in production facilities to accommodate the replacement of 
Substance A with substance B. 


(e.g. the price of washing machine would increase by €2.5,) Note that the washing machine is a 
durable good having an economic lifetime of 10 years on the average. 


(e.g. an old plant would still have a lifetime of 8 years but can no longer be used for producing 
the good. The residual capital is €1 million.) 


3.3.2  Estimate the direct price increase related to the 
good placed on the market and annualise these 
additional investment costs using 4% discount rate 
and calculate the cost per unit 


(e.g. if lifetime of the €1 million investment is 15 years for producing 1 million washing 
machines per year, the annualised additional cost is €89941 per annum or €0.09 per washing 
machine) 


(e.g. the annualised cost of an increase of the price of a washing machine by €2.5 with a lifetime 
of 10 years and 4% discount rate is (using  =pmt(4%;10 years; €2.5;0;0)) €0.31 per washing 
machine per annum.) 


(e.g. the annualised cost of residual capital of buildings (€1 million) to wire producer (8 years 
lifetime left) [using  =pmt(4%;8 years; €1million;0;0)/1 million]  €0.149 per washing machine 
per annum.) 
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3.3.3 (If relevant) estimate any changes in the 
investment costs to the downstream users that are 
due to the changes in the characteristics of the 
good. 


(e.g. if the characteristic of the good implied that the lifetime of a washing machine56 reduce 
from 10 years to 2 years. In both cases the cost of the washing machine is the same. i.e. €400). 


3.3.4 Estimate the difference (price increase) due to the 
change in the characteristics of the good. 
Annualise these additional investment costs using 
4% discount rate and calculate the cost per unit 


(e.g. the reduction of the lifetime of a washing from10 to 2 years implies that the annualised cost 
of a €400 investment cost would increase from €49.32 (using =pmt(4%;10 years; €400;0;0)  to 
€212.08 (using =pmt(4%;2 years; €400;0;0). The difference between the two (€212.08 -€49.32=) 
€162.76 is the annualised increase of investment cost that is related to the reduction of the 
lifetime of the washing machine.) 


   


3.4.  Assess changes in the operating costs57 per unit 
of output: 


 


3.4.1  Estimate changes in unit costs for the producer.  


 


Evaluate potential cost savings due to the “non-
use” scenario.  


(e.g. Imported wire will cost 50% more than wire bought in the EU. Thus the price of the motor 
(and thus the washing machine) would increase by €2.5 per unit.) 


(e.g. the price of Substance B in coating wires is 10% cheaper than Substance A leading to a 
saving of €0.058 per machine). In this case ask the applicant should ask himself why these 
savings are not materialising now. The most likely reason is higher investment cost (see above) 
related to the “non-use” scenario. 


3.4.2 Estimate the costs due to changes in the 
characteristic of the good.  


(e.g. the operating costs of one washing machine would increase by €2.4 per year. because of 
additional energy costs)  


                                                


56 Note that the company may produce goods that have a long life time (like washing machines) or consumables (like washing powder).   


57 Operating costs may increase e.g. because the alternative materials/substances are more expensive, it is more complicated/time consuming to use the alternative 
substance/technique (i.e. labour costs increase). The action could also introduce new expenditures such as expenditures to operate waste management facility. For details, see 
Chapter 3.5 and Appendix G of the Guidance on SEA – Authorisation process.  
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(e.g. if the application time would be longer and thus the consumers would spend 0.5 hours per 
year more using the machine of e.g. €10/hour x 0.5 hours=) €5/year. This is not used in the 
detailed example in Annex 2). 


   


3.5  Calculate the total per unit costs in the 
representative year by adding together – as 
relevant – the annualized investment costs 
(sections 3.3.3 and 3.3.5) and operating costs 
(sections 3.4.1 and  3.4.2)  


 


 


 


 


 


 


Describe (qualitatively) any additional costs that 
the applicant was not able to quantify which are 
relevant to the analysis. 


(e.g. Annualised investment cost  in (Step 3.3.2)            €0.09 


Saving when using substance B (Step 3.4.1)                  -€0.058 


Operating costs of one washing machine (Step 3.4.2)     €2.4  


Total                                                                                  €2.432 per washing machine per year 


 


(e.g. Scenario of importing coated wire  


Additional cost per washing machine per year (Step 3.3.2)  €0.31 per washing machine per year) 


(eg. Scenario in the reduction of the lifetime of the washing machine 


Annualised increase of investment cost  (Step 3.3.4)       €162.76 per washing machine per year) 


(Eg. “The additional costs of maintaining the machines using another substance are not known. 
They are assumed to be small and thus not estimated”). 


 


   


Step 4 Calculate the compliance cost by multiplying 
the number of units (in step 3.2) by the 
cost/prices per unit (in step 3.5)  


(e.g. 1 million washing machines x €162.76/year = €162.76 million euros per annum in 2020 in 
the scenario of  reducing the lifetime of the washing machine). 


(e.g. 1 million washing machines x €0.31/year = €0.31 million euros per annum in 2020 in the 
scenario of importing wire). 


Note that the costs of complying with the “non-use” scenario depend on the response of the 
producers of motors. From the above it can be deducted that the option for importing wire would 
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be cheaper. The €0.31 million is considered the compliance cost and is taken further in the 
aggregation of the results. However, the costs of the alternative scenario should be reported. too.  


Step 5 Repeat steps 2-4 for any other services/goods 
affected. 


 


Step 6 Calculate total compliance costs by aggregating 
the costs for all services/goods affected (i.e. add 
together the compliance costs of step 5).  


Avoid double counting. 


Step 7 Document the results according to the 
reporting format  


(see technical guidance document or specific reporting format) 


Consider reporting annualised costs in a given year without discounting to present date. The 
applicant can also calculate the net present value (using the cumulative year approach) during the 
relevant time period (as established in Step 1). 
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5 EXAMPLE – COST OF SUBSTITUTING “SUBSTANCE A”  


 


Caveat 
This example is purely illustrative and should not be taken as representing a real world situation. 
Inclusion of this example does not therefore in any way imply that production of washing machines 
involves any undesirable impacts. 


5.1 Introduction  


5.1.1 The problem 


This example concerns “Substance A” which has adverse impacts on workers’ health  at 
manufacturing sites when wire is coated. The applicant is asked to estimate compliance costs if (i) 
Substance A was no longer available from 2010 onwards or (ii) how much if would cost to 
eliminate workers’ exposure (through filtering the emissions from the process) from 2010 onwards. 


5.1.2 Main drivers of the analysis  


Manufacturers supply Substance A to formulators who incorporate it into a mixture. The mixture is 
used by downstream users for coating wires, which in turn are used in motors for washing 
machines. Substance A allows the wire to be coated in a manner that prolongs significantly the 
lifetime of the wire and thus, of the motor. Consequently, the lifetime of the washing machine is 
about 10 years. If the wires were not coated at all, the lifetime of the engine would be only two 
years.  


5.1.3 Scope of the analysis 


This example is an illustration of compliance costs for the purpose of continuing to use Substance A 
(because it has been placed on Annex XIV). It focuses on social (i.e. welfare) cost calculation of 
substituting Substance A or reducing the process emissions to non-existent. In the process a number 
of costs have not been addressed for simplification purposes. These include the regulatory cost for 
authorities and companies.  


This example illustrates only the compliance costs of a “non-use” scenario. Thus, health impacts 
(change in worker health risks) of the “non-use” scenario have not been estimated, nor have 
distributional or other socio-economic impacts (e.g. possible employment effects) been estimated. 


It is (realistically) assumed that the applicant has access to real prices for the cost calculations. In 
other words, this example is not addressing the issue of how to get real prices from the market. 


Throughout the analysis a 4% discount rate is used to assess costs occurring at different points in 
time. This is in line with the SEA Guidance document as well as the European Commission’s 
Impact Assessment Guidelines. 
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As most data are available for current production and consumption levels, it will be easiest to 
undertake the analysis using the current year. What is important is that all cost and price data refer 
to the same year. Using the current year would be the simplest approach. Here in this illustrative 
example the analysis is undertaken as all figures are scaled as a first step to 2007 and the analysis 
starts from the assumption that the “non-use” scenario would start from 2010 onwards. 


All values used in this example refer to 2007 price level. In other words, the prices are ‘real’ 
as the effect of inflation has been removed from the prices. 


5.2 The ”applied for use” scenario 


To simplify the example, the current production and consumption volumes of (e.g. 2007 at the time 
of writing this example) Substance A is used as the basis for the cost calculations as it is assumed 
that there are no trends in the use of the substance58. Consequently it is assumed that there is no 
change in the demand for Substance A in coating wires for washing machines either. In the EU, 
some 1 million electrical motors (using wire coated with Substance A) are used as components in 
the production of 1 million household washing machines59.   


5.3 “Non-use” Scenarios 


5.3.1 What would happen if Substance A was not available 


If wires were not coated at all, the lifetime of the motor would be reduced from 10 to two years on 
average. Not coating wires would imply that washing machines would need to be replaced every 
second year, implying an increased annual cost of €162.7660 per washing machine. Such an 
analysis could have been made in the analysis of alternatives. In sum, not coating wire is so costly 
that this option is not analysed further.  


                                                 


58 Otherwise the analysis would need to take into account the increasing or decreasing trend in demand for the 
substance or the end product (i.e. washing machines). 


59 Thus, the human health related problem of workers using Substance A during manufacturing of coated wire (which 
are not discussed in this example) would remain unchanged in the ”applied for use” scenario, too. 


60  With 4% discount rate and the price €400 of a washing machine, the following annualised costs can be calculated: 


Lifetime with coating of wire with Substance A 10 years 


Lifetime without coating of wire  2 years 


   


Annualised cost with coating of wire with 
Substance A €49.32 per year 


Annualised cost without coating of wire €212.08 per year 


Difference €162.76 per year 


 


In Step 3.5.2 it has been shown to what extent this is an overestimate, and how it is possible to correct for this, assuming 
that the price elasticity is known. 
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As a result of the regulation of Substance A, the following “non-use” scenarios were identified as 
possible:61 


(1) The producers of the wire would use an alternative substance – called Substance B – to coat 
the wires. Using Substance B would require a change in the design of the motor including an 
investment of €1 million in the production facilities for the engine and would reduce the 
energy efficiency of the motor by 10%. The investment would have a lifetime of 15 years. 
However, Substance B is 10% cheaper than Substance A. 


(2) The producers of the wire could invest in filtering equipment that would reduce workers 
exposure to a non-existent level. The investment of the equipment costs would be € 10 
million with a lifetime of 20 years. 


(3) The production of the coated wires (using substance A) would cease in the EU and coated 
wires would be imported to the EU. This would result in additional transportation costs. In 
this scenario, the wire would have the same quality and product specifications as the wire 
produced in the EU with Substance A. Therefore, there would be no impact on the energy 
efficiency.   


(4) The producers of electrical motors would cease production in the EU and the motors would 
be manufactured outside of the EU.  


(5) Consumers would purchase household appliances produced outside of the EU62.  


To simplify this example the costs of only Scenarios 1, 2 and 3 are analysed further. The analysis of 
the import of motors (Scenario 4) or washing machines (Scenario 5) would be similar to Scenario 3 
(import of the wires coated with Substance A). 


It should be noted that Scenarios 1 (using substance B) and 2 (filtering equipment) would be carried 
out under the economic feasibility study of the analysis of alternatives.  


However, Scenario 3 (import of wire) would not be carried out under the analysis of alternatives. 
Rather, it would be carried out under socio-economic analysis, as in this case neither a substitute 
substance nor technology is analysed.  
                                                 


61 These are the most realistic “non-use” scenarios. The following responses could also be considered: 


i) Consumers would buy household appliances without the coated wires and they would therefore have to replace the 
motor five times during the lifetime of the washing machine.  


ii) The producers of household appliances would change from electrical motors to another type of motor or another type 
of washing machine not requiring such a motor. 


The scenario where the lifetime of the motors is significantly reduced is an unlikely response as replacing a motor in an 
existing household appliance would be expensive and cumbersome for consumers. Replacing the electrical motor (that 
requires the wiring) with another type of engine (e.g. combustion engine) that would not require this type of wiring 
could in principle be an alternative. However, combustion engines cannot be used in apartments for safety reasons. 
Other types of engine technologies are not known to exist. 


In addition, it is assumed that washing machines will be needed in the future and thus a scenario with “no washing 
machines" was not considered realistic and not analysed further. 


62 In other words, production of washing machines using coated wires would cease in the EU. Note that EU consumers 
can purchase washing machines from abroad (without the restriction). 
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Having said this, the methodologies to analyse the three scenarios are the same.  


5.3.2 Relevant time period 


In this example, the relevant time period is dependent upon the investment cycle, i.e. the one-off 
costs for process improvements required to substitute Substance A with Substance B. The 
investment related to the use of Substance B is assumed to be €1 million investment cost for new 
equipment with a lifespan of 15 years. The capacity to produce motors and thus, washing machines 
is assumed to be 1 million machines per year. 


As the lifespan of the investment is 15 years, in this example, the relevant time period is 15 
years. For the purposes of this analysis, the same investment cycle of 15 years is also used for the 
second (filtering) and third scenarios (import of coated wire).  


A longer time period would be warranted if a significant change in technology (e.g., to produce 
washing machines) or in the demand for the product/service (i.e. washing of clothes) occurred.  


In this example, costs are calculated in two ways:  


In the representative year approach (i.e. where all costs are expressed as equivalent annualised 
costs) these effects will be analysed for a particular year during this investment period. In this 
example, 2020 is selected as the representative (steady state) year. 


In the cumulative approach, the net present value of socio-economic costs of using Substance B 
will be analysed over the next 15 years (between 2010 and 2024).  


The lifecycle of the washing machine (10 years in the baseline) is assumed to be the same for 
washing machines using motors with domestically produced wire coated with Substance B 
(Scenario 1) or with Substance A (Scenario 2) or with imported wire coated with Substance A 
(Scenario 3).  


5.3.3 Scenario 1: Costs if Substance B is used 


In this example, the consultation with the supply chain gave the following estimates which are the 
basis for making the cost calculations: 


− Change in investment cost  


o Substituting Substance A with Substance B costs of € 1 million (with a lifespan of 15 
years and assuming bringing forward a reinvestment in the equipment by 10 years 
(i.e. the investment needed to use substance A has been already used for 5 years)); 


− Change in recurrent costs due to price change 


o Substance B is 10% less expensive than Substance A; 


o Price of Substance A is €10 per kg;  


o Quantity of Substance A (or its substitute. Substance B) used per motor and 
therefore, per washing machine is 0.058 kg; 


− Change in recurrent cost due to increased energy consumption 
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o Additional electricity consumption with washing machines with motors using 
Substance B of 20 kWh/year; and 


o Price of electricity of €0.12 per kWh in 2007.
63


 


The additional cost of substituting Substance A with Substance B is a one-off investment cost of €1 
million for changing the production facilities. The new equipment is estimated to have a lifespan of 
15 years. Using the annualising function [with 4% discount rate and 15 year lifetime, i.e. 
=PMT(4%;15;1;0;0)] the annualised investment costs will be €89941 or €0.0899 per washing 
machine (in 2007 price levels). The “non-use” scenario on Substance A would result in an 
increase of investment costs of €0.0899 per washing machine per annum. 


Substance B is 10% less expensive, i.e., there are savings in the material cost of €58000 per year64. 
Given that each year 1 million machines are produced, the recurrent cost of producing one 
washing machine would decline by €0.058 per annum.


65
 


Additional electricity consumption of washing machines with motors using Substance B is 20 
kWh/year over the 10 year life time of the washing machine. The average EU electricity price for 
consumers was about €0.12 per kWh in 200763. Thus, the additional recurrent costs to 
consumers would be €2.466 per washing machine per annum. 


Table 2 summarises the additional costs per washing machine 


Table 2: Scenario 1: Additional cost per washing ma chine if Substance A is substituted by 
Substance B (2007 price level) 


 
€ per washing 


machine produced 
Annualised investment cost to shift from A to B (lifetime of equipment 
15 years) 0.089 
Annualised effect of Substance B being 10% less expensive -0.058 
Annualised energy cost per washing machine (€0.12 / kWh x 20 kWh) 2.400 
Total  2.432 
 


Given that the cost per annum in 2010 was €2.43 (measured in 2007 price level) per washing 
machine. Table 3 shows the costs of using Substance B instead of A. The impact for 10 million 
washing machines in 2020 would be €24.32 million (measured in 2007 price level). This would be 
the costs using the representative year approach.  


Concerning the investment cycle of 15 years for 1 million washing machines produced each year 
between 2010 and 2024 the present value of these costs are €175.26 million in 2010 (see Table 3) 
(measured in 2007 price level). This would be the costs using the cumulative approach.  


                                                 


63 Eurostat: Consumer price EU-27 average 1st January 2007; see: 
 http://epp.eurostat.ec.europa.eu/cache/ITY_OFFPUB/KS-SF-07-080/EN/KS-SF-07-080-EN.PDF 


64 Total expenditure on using Substance A is 0.058 kg/motor * €10/kg * 1,000,000 motor = €580,000. Taking 10% of 
€580,000. gives €58,000 


65 €58,000/1,000000=€0.058 


66 (20 kWh x €0.12/kWh=) €2.4 
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As discussed earlier there is some uncertainty about how many washing cycles would be carried out 
and thus, the related electricity consumption. Assuming that this uncertainty is in the range of 25% 
this range can be applied to the energy costs. Given that the additional electricity cost per washing 
machine was 2.4 per annum, the uncertainty range for 10 million machines would be €6 million per 
annum67. Thus, the costs would be either lower (i.e. €18.32 million per annum) or higher (i.e. 
€30.32 per annum) using the representative year approach.  


Table 3 Scenario 1: Cost of using Substance B inste ad of A in 2020 and during 2010 and 
2024 (measured in 2007 price level) 


  


Cost per 
one 
washing 
machine 
per annum 
(€) 


Number of 
new  washing 
machines 
marketing 
use  
 (millions) 


total cost 
(€millions) 


2010 2.43 1 2.43 
2011 2.43 2 4.86 
2012 2.43 3 7.30 
2013 2.43 4 9.73 
2014 2.43 5 12.16 
2015 2.43 6 14.59 
2016 2.43 7 17.02 
2017 2.43 8 19.46 
2018 2.43 9 21.89 
2019 2.43 10 24.32 
2020 2.43 10 24.32 
2021 2.43 10 24.32 
2022 2.43 10 24.32 
2023 2.43 10 24.32 
2024 2.43 10 24.32 
Present Value for 2010-24  175.26 


 


The present value of the uncertainty of 25% in energy costs is €43.24 per annum (this calculation is 
not shown). Thus, using the cumulative approach, the present value would range from €132.02 to 
€218.50 million for 2010-2024. These uncertainty ranges will be used when the results are 
summarised. 


5.3.4 Scenario 2: Cost of installing filtering equipment   


It is possible to invest in filtering equipment in the manufacturing site where the wire is coated. In 
this case the health risk for the workers would become redundant. However, the investment cost of 
the equipment is €10 million and the lifetime of the equipment is 20 years. Using the annualising 
function [with 4% discount rate and 20 year lifetime, i.e. (=PMT(4%;20;10;0;0)] the annualised 
investment costs will be €735818 or €0.735818 per washing machine (in 2007 price levels). The 
“non-use” scenario on Substance A would result in an increase of investment costs of filtering 
of €0.7358 per washing machine per annum. 


                                                 


67 (25% x €2.4 x 10 million=) 
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The operating costs of the filtering equipment consist of labour costs of ½ person per annum (i.e. 
900 hours per annum) and additional energy costs concerning 300 MWh. Additional labour costs 
are calculated using average industrial wages of €20/hour i.e. 900x€20= €18000 or €0.018 per 
washing machine per annum. Additional energy cost of the filtering equipment are (€0.12 / kWh 
x 300000 kWh) €36000 or €0.036 per washing machine per annum. 


In Table 4 the annualised investment and operating costs are aggregated per one washing machine. 
Given that the additional cost of filtering equipment was €0.7898 per washing machine Table 5 
gives the compliance cost in 2020 for 10 million washing machines (€7.90 million) as well as the 
present value for the stream between 2010 and 2024 (€56.92 million). All these costs are measured 
in 2007 price level. 


Table 4: Scenario 2: Additional cost per washing ma chine if filtering equipment is installed 
(2007 price level)  


 


€ per washing 
machine 


produced 
Annualised investment cost of €10 million (lifetime of equipment 20 years) 0.7358 
Annualised effect higher labour costs 0.0180 
Annualised energy cost per washing machine (€0.12 / kWh x 300 000 kWh) 0.0360 
Total  0.7898 
 


Table 5 – Scenario 2: Cost of installing filtering equipment in 2020 and during 2010-
24(measured in 2007 price level)  


   


Cost per 
washing 


machine per 
annum (€) 


Number of 
new 


washing 
machines 


in use  
(million) 


Total cost 
(€million) 


2010 0.7898 1 0.7898 
2011 0.7898 2 1.5796 
2012 0.7898 3 2.3694 
2013 0.7898 4 3.1592 
2014 0.7898 5 3.9490 
2015 0.7898 6 4.7388 
2016 0.7898 7 5.5286 
2017 0.7898 8 6.3184 
2018 0.7898 9 7.1082 
2019 0.7898 10 7.8982 
2020 0.7898 10 7.8982 
2021 0.7898 10 7.8982 
2022 0.7898 10 7.8982 
2023 0.7898 10 7.8982 
2024 0.7898 10 7.8982 
Present Value for 2010-24  56.92  


 


Sensitivity analysis 


It seems clear that the discount rate of the investment cost in Scenario 2 is important. Therefore, 
Table 6 is reproduced below with 6% discount rate (instead of 4%). The annualised cost of the 
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investment would increase from [=PMT(4%;20;10;0;0)] €0.7358 to [=PMT(6%;20;10;0;0)]  
€0.8718 per washing machine. The additional labour and energy costs are unaffected.  


Table 7 gives the compliance cost in 2020 for 10 million washing machines with 6% discount rate 
(€9.26 million) as well as the present value for the stream between 2010 and 2024 (€66.72 million). 
Given higher discount rate, the costs in tables 6 and 7 are higher than in tables 4 and 5, respectively. 


Table 6: Scenario 2: Sensitivity analysis – Additio nal cost per washing machine if filtering 
equipment is installed (2007 price level) – using 6 % discount rate 


 


€ per washing 
machine 


produced 
Annualised investment cost of €10 million (lifetime of equipment 20 years) 0.8718 
Annualised effect of higher labour costs 0.0180 
Annualised energy cost per washing machine (€0.12 / kWh x 300 000 kWh) 0.0360 
Total  0.9258 
 


Table 7 – Scenario 2: Sensitivity analysis – Cost o f installing filtering equipment  in 2020 
and during 2010-24 (measured in 2007 price level) –  using 6% discount rate 


   


Cost per 
washing 


machine per 
annum (€) 


Number 
of new 


washing 
machines 


in use  
(million) 


Total cost 
(€million) 


2010 0.9258 1 0.9258 
2011 0.9258 2 1.8517 
2012 0.9258 3 2.7775 
2013 0.9258 4 3.7034 
2014 0.9258 5 4.6292 
2015 0.9258 6 5.5551 
2016 0.9258 7 6.4809 
2017 0.9258 8 7.4068 
2018 0.9258 9 8.3326 
2019 0.9258 10 9.2585 
2020 0.9258 10 9.2585 
2021 0.9258 10 9.2585 
2022 0.9258 10 9.2585 
2023 0.9258 10 9.2585 
2024 0.9258 10 9.2585 
Present Value for 2010-24  66.72  


5.3.5 Scenario3: Costs if coated wire is produced outside the EU  


In Scenario 3, the costs include any additional costs of the wires or the motors being produced and 
imported from outside the EU. In this scenario the higher costs to use imported wire relate to higher 
quality control and additional transportation costs.  


The following is the basis for making the cost calculations for the EU motor producers: 


− Cost of production in the EU  of coated wire for one motor is €5; 
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− The motor producers in the EU estimate that they would have to pay 50% more for coated wire 
if it was imported into the EU. These comprise of additional quality control and transportation 
costs.  


The additional cost of purchasing coated wired from outside the EU would be equal to €2.568 per 
motor and thus per washing machine. Given the lifetime of the washing machine (10 years) this 
additional cost of €2.5 can be annualised. The annualised additional cost69 of importing the wire 
is thus €0.308 per washing machine per year.70  


The following are used in cost calculations (in 2007 price level) for the EU wire producers: 


− an estimated loss in buildings of €1 million  with 8 years remaining lifetime. 


− an estimated loss in equipment of €2 million with 5 years remaining lifetime. 


Using the annualising function [with 4% interest rate and 8 years of remaining lifetime i.e. 
=PMT(4%;8;1;0;0)] the annualised costs for the buildings is €148500. This would be equal to 
€0.149 per washing machine (measured in 2007 price level). 


Using the annualising function [with 4% interest rate and 5 years of remaining lifetime) i.e. 
=PMT(4%;5;2;0;0)] the annualised costs for remaining equipment is €449254. This would be 
equal to €0.449 per washing machine (measured in 2007 price level). 


Table 8 summarises the additional costs of Scenario 3. 


Table 8: Scenario 3: Additional cost per washing ma chine in 2010 if the coated wire is 
imported (measured in 2007 price level) 


 
€ per washing machine 


produced 
Annualised cost of wire being €2.5 more expensive (10 years lifetime) 0.308 
Annualised cost of residual capital of buildings (€1 million) to wire 
producer (8 years lifetime left) 0.149 


Annualised cost of residual capital of scrapped equipment (€2 million) 
for wire producer (5 years lifetime left) 0.449 


Total  0.906 
 


                                                 


68 50% x €5=€2.5 


69 Additional cost compared to the ”applied for use” scenario (continued use of  Substance A in the coating of wire). 


70 Use the Excel function PMT(4%;10;2.5;0;0), where 4% is the discount rate, 10 is the lifetime of the motor (in years), 
2.5 is the cost per motor (in euros), the first 0 is the resale value amount (in euros) at the end of the lifetime of the 
investment (it is zero because the washing machine has come to end of its lifetime and has no commercial value) and 
the last 0 indicates that one starts to discount from the beginning of the year 
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Table 9: Scenario 3: Cost of relocating wire produc tion outside the EU in 2020 and during 
2010-24(measured in 2007 price level)  


  


Cost per 
washing 


machine per 
annum (€) 


Number of 
new washing 
machines in 


use (millions) 
total cost 


(€millions) 
2010 0.91 1 0.91 
2011 0.91 2 1.81 
2012 0.91 3 2.72 
2013 0.91 4 3.62 
2014 0.91 5 4.53 
2015 0.91 6 5.44 
2016 0.91 7 6.34 
2017 0.91 8 7.25 
2018 0.91 9 8.15 
2019 0.91 10 9.06 
2020 0.91 10 9.06 
2021 0.91 10 9.06 
2022 0.91 10 9.06 
2023 0.91 10 9.06 
2024 0.91 10 9.06 


Present Value for 2010-24  65.29 
 


Given that the cost per annum in 2010 was €0.906 per washing machine Table 9 gives the costs of 
discontinuing wire production in the EU. The impact for 10 million washing machines would be 
€9.06 million  in 2020. This would be the costs using the representative year approach.  


Considering the placing 1 of million washing machines each year on the market during the 
investment cycle of 15 years (from 2010 to 2024) the present value of these costs is €65.29 million 
in 2010 (see Table 9). This would be the costs using the cumulative approach. 


5.4. Summary 


Table 10 summarises the annualised and cumulative costs of the scenarios.  


There are some uncertainties relating to the analysis. The main one relates to the actual energy 
consumption related to the use of washing machines. In Section 3.3 it was assumed that the 
uncertainty range was 25% around the energy efficiency loss if Substance B was used instead of 
Substance A. 
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Table 10: Summary of the costs of three scenarios i n 2020 (measured in 2007 price level), 
millions of euros – 4% discount rate used unless sp ecified otherwise 


 Scenario 1 Scenario 2 Scenario 3 
Annual cost in 2020      
Minimum estimate (25% lower energy costs) €18.32 n.a. n.a. 
Central estimate €24.32 €7.90 €9.06 
Maximum estimate (25% higher energy costs) €30.32 n.a. n.a. 
Using 6% discount rate n.s. €9.26 n.a. 
    
Cumulative cost in 2010-24 (Present Value)     
Minimum estimate (25% lower energy costs) €132.02 n.a. n.a. 
Central estimate €175.26 €56.92 €65.29 
Maximum estimate (25% higher energy costs) €218.50 n.a. n.a. 
Using 6% discount rate n.s. €66.72 n.a. 


Scenario 1: Substance B is used instead of Substance A;  
Scenario 2: Substance A is used but filtering equipment is installed 
Scenario 3: Suitable coated wire is imported into the EU (changing the discount rate would not change the 
results) 
 


The cost of Scenario 2 was estimated to be €7.9 million per annum in 2020. Cumulatively the 
present value of the costs for 2010-24 is €56.92 million. 


The cost of Scenario 3 was estimated to be €9.06 million per annum in 2020. Cumulatively the 
present value of the costs for 2010-24 is €65.29 million. 


The costs of Scenarios 2 and 3 are much lower than the cost of Scenario 1.  


The likely response to a regulation concerning the human health impacts of Substance A is either 
that the EU producer invests in filtering equipment in its site or his customers import the coated 
wire from outside the EU. In the former case the compliance cost would be €7.9 million and in the 
latter case €9.06 million per annum in 2020. However, with 6% discount rate the compliance cost of 
Scenario 2 would be €9.26 million, i.e. slightly higher than in Scenario 3. In sum, the compliance 
cost is estimated to be between €7.9 and €9.06 million per annum in 2020. This is equivalent of 
the compliance costs being (cumulatively) between €56.9 and €65.3 million during 2010-24.  


If the company in the EU invested in filtering equipment the risks would be reduced to non-existent 
while if the downstream user imported the wire from outside the EU. The risks would be taken by 
the workers that coat the wire there (assuming that the non-EU producer does not have filtering 
equipment). 


As a reminder Scenarios 1 (using substance B) and 2 (filtering equipment) could have been carried 
out under the study of the economic feasibility in the analysis of alternatives. However, Scenario 3 
(import of wire) would not be carried out under the analysis of alternatives but under socio-
economic analysis. This is due to the fact that in this case neither a substitute substance nor 
technology is analysed.  
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Preface 


 


This document describes the information requirements under REACH with regard to substance 
properties, exposure, uses and risk management measures, and the chemical safety 
assessment. It is part of a series of guidance documents that are aimed to help all 
stakeholders with their preparation for fulfilling their obligations under the REACH regulation. 
These documents cover detailed guidance for a range of essential REACH processes as well as 
for some specific scientific and/or technical methods that industry or authorities need to make 
use of under REACH. 


  


The guidance documents were drafted and discussed within the REACH Implementation 
Projects (RIPs) led by the European Commission services, involving stakeholders from Member 
States, industry and non-governmental organisations. After acceptance by the Member States 
Competent Authorities the guidance documents had been handed over to ECHA for publication 
and further maintenance. Any updates of the guidance are drafted by ECHA and are then 
subject to a consultation procedure, involving stakeholders from Member States, industry and 
non-governmental organisations. For details of the consultation procedure, please see:  


http://echa.europa.eu/documents/10162/13608/mb_63_2013_revision_consultation_procedur
e_guidance_en.pdf  


The guidance documents can be obtained via the website of the European Chemicals Agency  


http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach    


Further guidance documents will be published on this website when they are finalised or 
updated.  


This document relates to the REACH Regulation (EC) No 1907/2006 of the European 
Parliament and of the Council of 18 December 20061.  


                                           
1 Corrigendum to Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 
December 2006 concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals 
(REACH), establishing a European Chemicals Agency, amending Directive 1999/45/EC and repealing 
Council Regulation (EEC) No 793/93 and Commission Regulation (EC) No 1488/94 as well as Council 
Directive 76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC 
(OJ L 396, 30.12.2006); amended by: Council Regulation (EC) No 1354/2007 of 15 November 2007 
adapting Regulation (EC) No 1907/2006 of the European Parliament and of the Council on the 
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), by reason of the accession 
of Bulgaria and Romania, Commission Regulation (EC) No 987/2008 of 8 October 2008 as regards 
Annexes IV and V; Regulation (EC) No 1272/2008 of the European Parliament and of the Council of 16 
December 2008 on classification, labelling and packaging of substances and mixtures; Commission 
regulation No 453/2010 of 20 May 2010 as regards Annex II; Commission Regulation No 252/2011 of 15 
March 2011 as regards Annex I; Commission Regulation No 366/2011 of 14 April as regards Annex XVII 
(Acrylamide), Commission Regulation No 494/2011 of 20 May 2011, as regards Annex XVII (Cadmium).   



http://echa.europa.eu/documents/10162/13608/mb_63_2013_revision_consultation_procedure_guidance_en.pdf

http://echa.europa.eu/documents/10162/13608/mb_63_2013_revision_consultation_procedure_guidance_en.pdf

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach
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Version Changes  Date 


Version 1.0 First edition May 2008 


Version 2.0 Full revision of the Introduction and Section R.7.1 
“Physicochemical properties” within Chapter R.7a: “Endpoint 
specific guidance” addressing structure and content.  


The Introduction and Section R.7.1 have been revised by 
updating, correcting or deleting mistakes and inconsistencies 
related to actual interpretation and application of generic 
aspects of the REACH Regulation (EC No 1907/2006) and the 
overall process for determining physicochemical information 
requirements in order to fulfil the registration requirements 
for a substance under the REACH Regulation.  


The content has been reworked with the aim to help 
registrants to establish a link between the REACH Regulation 
and the CLP Regulation (EC No 1272/2008) and guide them 
on how to comply with both of these Regulations when 
preparing a chemical safety assessment.  


As some physicochemical properties – notably explosive, 
flammable and oxidising properties – are intimately linked to 
physical hazards and there is thus a link between the physical 
hazards classification and the respective information 
requirements on explosive, flammable and oxidising 
properties it was decided to inclorporate the content of the 
former IR&CSA Guidance Chapter R.9: “Physico-chemical 
hazards” into relevant sub-sections of Section R.7.1 
“Physicochemical properties” of the present document. The 
original Chapter R.9: “Physico-chemical hazards” of the 
IR&CSA Guidance will therefore be obsoleted when the 
present document is published.   


For the purposes of structuring the updated Guidance 
document according to CLP but nevertheless allowing the 
assignment to the respective information requirements of 
Annexes VII to XI to REACH, an updated and completely 
revised structure of Section R.7.1 has been implemented. 
Furthermore, to give the registrants further guidance when 
applying the general rules for adaptation of the standard 
testing regime set out in Annexes VII to X of the REACH 
Regulation a specific sub-section covering further guidance on 
this topic has been included in the revised text for every 
endpoint. Similarly an additional sub-section giving advice on 
how to provide Endpoint specific information in the 
registration dossier/IUCLID has been included in each 
relevant section.  


Information already covered by technical manuals, content 
falling under the scope of other guidance document or other 
internationally recognised recommendations has been 
removed and link to it has instead been provided. 


The update includes the following: 


· revision of section Introduction, by eliminating and 
amending out of date information. 


· revision of section R.7.1 Physicochemical properties, 
by reorganising the text in order to reflect the 


November 2012 
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Guidance structure update. The order of subsections 
has been modified and several sub-sections added if 
deemed necessary or deleted where information was 
identified as redundant.  


· Addition of a Table showing correlations between the 
Information requirements as specified in Annexes VII 
to IX to REACH and corresponding test methods 
according to the Test Method Regulation and CLP.  


· Complete revision of content and structure of sections 
R.7.1.2 – R.7.1.18.  


· Addition of new sections R.7.1.19 and R.7.1.20 in 
order that a link with new Appendices addressing 
recommendations for nanomaterials applicable to 
physicochemical properties could be established.  


· Addition of a new section R.7.1.21 in order to remind 
registrants which further information for classification 
and labelling in hazard classes of the substance in 
accordance with Article 10 (a) (iv) of REACH must be 
included in a REACH registration dossier. 


· Deletion of Appendices R.7.1-1 “Comments on 
thermodynamic consistency of physico-chemical 
properties”, R.7.1-2 “pH correction of partition 
coefficients for ionisable substances” and R.7.1-3 
“Temperature correction” and an update of Appendix 
R.7.1-1 [before R.7.1-4] “Henry’s law and 
evaporation rate”. 


Version 2.1 Corrigendum covering the following: 


· Addition of a new footnote 8 on page 26 with a 
reference to a comprehensive review paper with the 
title: “QSPR prediction of physico-chemical properties 
for REACH”  in sub-chapter R.7.1.1.3 Evaluation of 
available information on physicochemical properties. 


August 2013 


Version 2.2 Corrigendum correcting the page numbers within the 
reference in footnote 8 on page 26. 


August 2013 


Version 2.3 Corrigendum covering the following: 


· new formatting for the entirety of the R.7a guidance; 
· new pathfinder figure on the p.6; 
· addition of a title for a table R.7.1-2: ‘CLP Regulation 


hazard classes for which the REACH Regulation does 
not require the generation of information’; 


· a new footnote below tables R.7.1-1, R.7.1.-2, 
R.7.1.-7 and R.7.1.-15 reminding the reader about 
changes introduced by the 4th ATP No 487/2013; 


· a new footnote in chapters R.7.1.10.1 and R.7.1.21.2  
reminding the reader about changes introduced by 
the 4th ATP No 487/2013; 


· updated Guidance on the Application of the CLP 
Criteria references to reflect the changes of the 
Version 4.0 published in November 2013. 


December 2013 
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Version 2.4 Corrigendum correcting a value for water density in chapter 
R.7.1.4.2 and a reference to REACH Annex in chapter 
R.7.1.16.6 and R.1.18.6. 


February 2014 


Version 3.0 Full revision  addressing the content of sub-sections R.7.7.1 
to R.7.7.7 related to Mutagenicity.  


The update includes the following: 


· Update of the information on non-testing methods in 
sub-section  R.7.7.3.1, in particular with regard to 
the prediction models for mutagenicity and the OECD 
QSAR toolbox; 


· Update of the information on new/revised OECD test 
guidelines for genotoxicity testing in sub-section  
R.7.7.3.1, in particular with regard to the Transgenic 
rodent (TGR) somatic and germ cell gene mutation 
assays and the in vivo comet assay; 


· Amendment of sub-section R.7.7.4 on Evaluation of 
available information on mutagenicity based on the 
updated information on non-testing and testing 
methods; 


· Amendment of sub-section R.7.7.6 on Integrated 
Testing Strategy (ITS) for mutagenicity to take into 
account the new/revised OECD test guidelines for 
genotoxicity testing, in particular with regard to the 
recommended follow-up in vivo genotoxicity tests;  


· Clarification of the similarities and differences 
between this Guidance and other authoritative 
Guidance documents with regard to the 
recommended testing strategy for genotoxicity 
testing; 


· Clarification of the Registrant’s obligation to submit a 
testing proposal to ECHA for any test mentioned in 
REACH Annex IX or X independendtly from the 
registered tonnage; 


· Clarification of the use of genotoxicity test results for 
Classification and Labelling; 


· Update of Figure R.7.7-1 on the recommended 
mutagenicity testing strategy in line with the 
amended Guidance text; 


· Update of table R.7.7-5 with addition of a missing 
title, insertion of a new row presenting a new 
example case, amendment of outdated information in 
line with the amended Guidance text; 


· Update of hyperlinks to ECVAM and ECVAM DB-ALM 
webpages in different sections across Chapter R.7a. 


 


 


 


August 2014 
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Convention for citing the REACH and the CLP Regulations 


Where the REACH and the CLP Regulations are cited literally, this is indicated by text in italics 
between quotes. 


Table of Terms and Abbreviations 


See Chapter R.20  


Pathfinder 


The figure below indicates the location of part R.7(a) within the Guidance Document 
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R.7 Endpoint specific guidance 


Introduction  


The previous sections of the Guidance on information requirements and chemical safety 
assessment (IR/CSA) provide advice on the interpretation and application of generic aspects of 
the Regulation describing the overall process that should be followed in finding, assembling 
and evaluating all the relevant information that is required for the registration of a chemical 
under Regulation (EC) No 1907/2006 (the REACH Regulation). The chapters also describe 
factors that may have an influence on the information requirements and give advice on how 
the information collected from different sources could be integrated and used in a weight of 
evidence (WoE) approach to allow a conclusion on whether or not the available information is 
sufficient for regulatory purposes, i.e. hazard assessment and risk assessment.  


The guidance given thus far is applicable across the field and comprises the general rules that 
should be followed. 


Structure of Chapter R.7a  


In this chapter, specific guidance on meeting the information requirements set out in Annexes 
VI to XI to the REACH Regulation is provided. The information requirements relate both to 
those physicochemical properties that are relevant for exposure and fate considerations as well 
as to physical hazards, human health hazards and environmental hazards. The guidance for 
each specified property or hazard has been developed as a specific sub-chapter in this 
guidance, addressing the aspects of collection, generation and evaluation of information to 
help registrants provide adequate and relevant information for registration under REACH. 


All data sources, including non-testing data, have to be taken into account when doing the 
chemical safety assessment. Most of the reports follow a logical common format that 
complements the generic guidance and the general decision making frameworks detailed in 
first paragraph above. The first chapter, namely the R.7.1 Physicochemical properties, 
underwent a guidance revision process between 2011 and 2012 and therefore follows a revised 
chapter structure. The R.7.1 chapter covers both classification and non-classification related 
properties, where the sub-chapters covering the physicochemical properties have each six or 
seven sections, depending on the need for information on references and the sub-chapters 
covering the physical hazards have seven sections. In the physicochemical properties sub-
chapters the first section details the type of property, the second section provides the 
definition of the property, the third lists the preferred test method(s). The fourth section deals 
with adaptation of the standard testing regime, namely adaptation options that can be 
explored under each specific physicochemical property. The fifth section deals with impurities 
and uncertainties and the last section outlines what kind of property-specific information 
should be given in the registration dossier. Note that sometimes an additional section is added 
where relevant references are provided. By contrast the physical hazard sub-chapters start 
with the definition section, followed by a second section on classification criteria and relevant 
information. The third section explores various adapation options, namely how the standard 
testing regime can be adapted. The fourth section outlines the impurities and uncertainties. 
The fifth section aims to help in concluding on the Directive 67/548/EEC (Dangerous 
Substances Directive - DSD) classification and the sixth section outlines the physical hazards-
specific information to be included in the registration dossier and in IUCLID. The seventh 
section gives relevant further information and used references. 


Chapters tackling human health properties or hazards in R.7a remain unchanged. In those 
chapters there are six main sections to the guidance on each property or hazard; the 
introduction section provides an introduction in which the property or hazard is described, 
further defined and an explanation given as to its importance in the context of human health, 
or environmental fate and effect of a given substance. The first section details the specific 
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information requirements for the endpoint of interest; these will depend on the tonnage band 
of the substance, its usage pattern and other considerations including data on other endpoints 
and on related substances. Endpoint2 specific guidance can be thought of as the four logical 
steps that should be taken to assemble the information that is detailed under the second 
section; thus, the second section provides an inventory of all the types of data that could 
potentially provide useful information on the endpoint of interest and, most importantly the 
sources of that information. 


Guidance is given in the third section on how to evaluate the information that might be 
available for a given substance; this advice focuses on providing the criteria to aid in the 
judgement and ranking of the available data for their adequacy and completeness. This section 
also provides an indication of the remaining uncertainty inherent in the different types of data 
for the given endpoint. 


The fourth section describes how conclusions may be drawn for a given substance on the 
suitability of the available information for regulatory purposes. Guidance is given on how to 
develop and apply a WoE approach for the endpoint in order to establish whether there is a 
need for further information and if so, what test should be performed. Chemical safety 
assessment within REACH is fundamentally dependent on an adequate conclusion on 
classification and PBT/vPvB assessment since exposure assessment and risk characterisation 
are triggered by classification and fulfilment of PBT/vPvB criteria. Therefore data need to be 
adequate for both classification & labelling and for chemical safety assessment if the latter is 
required.  


The fifth section comprises an Integrated Testing Strategy (ITS) for the given endpoint(s), 
providing guidance on how to define and generate relevant information on substances in order 
to meet the requirements of REACH. It is noteworthy that all experiments using vertebrate 
animals shall be designed to avoid distress and unnecessary pain and suffering to experimental 
animals, in accordance to Article 7.4 of Directive 86/609/EEC.  


The proposed testing strategies are guidance for data generation in a stepwise approach. The 
strategies build on the concept that if the available information is not sufficient to meet the 
regulatory needs, further gathering of information at a succeeding step in the testing 
strategies is needed. On the other hand, if the available information is adequate and the 
standard information requirements are met, no further gathering of information is necessary. 
In those cases where the available information is judged to be sufficient to meet the regulatory 
needs even though the standard information requirements are not met, under certain 
circumstances, in particular for Annexes IX and X to REACH, this might be part of a 
justification for waiving a certain test that is requested in the standard information 
requirements. 


The final section lists all used references on the given endpoints. 


The following additional considerations apply generally to the endpoint specific guidance given 
in this chapter: 


 


                                           
2 REACH uses the term “endpoint” both to denote a physicochemical property (example: Annex VII to 
REACH, Column 1 standard information required: 7.3 Boiling point, and 7.4 Relative density) and to 
denote hazardous properties (example: Annex VII to REACH, Column 1 standard information required: 
7.11 Explosive properties and 7.13 Oxidising properties)  which are subject to classification according to 
the applicable EU legislation. In the following, the wording of Part 7(a) of this guidance document will 
differentiate between these different types of properties where this appears appropriate, in order to 
facilitate the identification of properties which serve the regulatory purpose of classification.  
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Information requirements in the light of the applicable classification regime  


The main regulatory purpose of the information requirements set out in Annexes VI to XI to 
the REACH Regulation is to assess risks related to substances and to develop and recommend 
appropriate risk management measures, as highlighted in Recital 19 the REACH Regulation. 
According to Recital 26: ‘in order to undertake chemical safety assessment of substances 
effectively, manufacturer and importers of substances should obtain information on these 
substances, if necessary by performing new tests’. The chemical safety assessment (CSA) 
should be performed in accordance with the provisions set out in Annex I to the REACH 
Regulation.  According to Section 0.6 of Annex I, the first three steps of the CSA require the 
carrying out of human health hazard assessment, human health hazard assessment of 
physicochemical properties and environmental hazard assessment, including determining the 
classification of substances. When the REACH Regulation was adopted, the DSD was the 
applicable classification regime (see, more in particular, the transitional provisions set out in 
Article 61 of Regulation (EC) No 1272/2008). Accordingly, many REACH information 
requirements are inspired by the categories of danger under DSD such as points 7.10, 7.11 
and 7.13 in column I of Annex VII to REACH (i.e flammability, explosive properties and 
oxidising properties, respectively). 


On 20 January 2009 Regulation (EC) No 1272/2008 (CLP Regulation or CLP) entered into force. 
The CLP Regulation has amended certain parts of the REACH Regulation (see Article 58 of CLP 
for amendments applicable from 1 December 2010 and Article of 59 CLP for amendments 
applicable from 1 June 2015). Nevertheless, the terminology used in REACH currently still 
comprises terms which were used under the DSD (for substances) and still apply (for mixtures 
until 1 June 2015) under Directive 1999/45/EC (Dangerous Preparations Directive - DPD). With 
respect to the updated physicochemical part of this guidance and the section dealing with the 
exploration of adaptation possibilities of the standard testing regime, the term ‘dangerous’ can 
be interpreted in a broader context (particularly, in certain contexts within this document, to 
include ‘hazardous’ as defined under CLP) as it does not refer strictly to the DSD.    


According to the requirements of Article 10(a)(iv) of the REACH Regulation, the technical 
dossier required for registration purposes includes the classification and labelling of the 
substance as specified in section 4 of Annex VI to REACH, resulting from the application of 
Titles I and II of CLP Regulation. From 1 December 2010 until 1 June 2015 substances must be 
classified in accordance with both DSD and CLP and they must be labelled and packaged in 
accordance with CLP (Article 61(3) of CLP). Similarly, until 1 June 2015 Safety Data Sheets 
(SDS) must include information on classifications according to both CLP and DSD for 
substances and component substances in mixtures until 1 June 2015 (see updates to REACH 
via Commission Regulation (EU) No 453/2010 and the ECHA guidance on the compilation of 
Safety Data Sheets: http://echa.europa.eu/documents/10162/13643/sds_en.pdf).  


Use of data derived from EU or other international standardised test methods 


For the purposes of determining whether any of the physical hazards referred to in Part 2 of 
Annex I of CLP apply to a substance (or a mixture), the manufacturer, importer or downstream 
user must perform the tests required by the above mentioned Part 2, unless there is adequate 
and reliable information available (see Article 8(3) of CLP). Further in this guidance for each 
relevant physical hazard a reference to the corresponding test according to UN 
Recommendations on the Transport and Dangerous Goods, Manual of Test and Criteria (UN-
MTC), starting with an UN test method name will be provided.  


According to  Article 8(5) of CLP, where new tests for physical hazards are carried out for 
classification and labelling purposes, they must be performed in compliance with a relevant 
recognised quality system (e.g. GLP) or by laboratories complying with a relevant recognised 
standard (e.g. with EN ISO/IEC 17025), at the latest from January 2014. 



http://echa.europa.eu/documents/10162/13643/sds_en.pdf
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Further, according to Article 13(3) of REACH, tests for generating information on intrinsic 
properties of substances must be conducted in accordance with the test methods laid down in 
Commission Regulation (EC) 440/2008 (Test Method Regulation)3 or in accordance with other 
international test methods recognised by the Commission or the Agency as being appropriate, 
such as European Standards (EN) (www.cen.eu) or the OECD guidelines (www.oecd.org). 
Regulation (EC) 440/2008 lays down the test methods to be applied for the purposes of 
REACH. Thus, in the following sections on specific endpoints, references given for each test 
method will include the OECD Test Guideline (TG) number and, where available, the test 
method (A) number, as defined in the Test Method Regulation.  


According to Recital 37 of the REACH Regulation, if tests are performed, they should comply 
with the relevant requirements for protection of laboratory animals, as set out in Council 
Directive 86/609/EEC4. Article 13(4) of REACH states that ecotoxicological and toxicological 
tests and analyses must be carried out in compliance with the principles of good laboratory 
practice (GLP) provided for in Directive 2004/10/EC5 or other international standards 
recognised as being equivalent by the Commission or the Agency and with the provisions of 
Council Directive 86/609/EEC, if applicable.  


Interdependence of endpoints in hazard assessment 


Although guidance is provided for each specific endpoint separately, it should be remembered 
that different endpoints are related to each other. Information collected within one endpoint 
may influence hazard/risk assessment of other endpoints, e.g. information on rapid primary 
degradation of a parent compound may result in including the degradation products in the 
overall assessment of the toxicity of a substance. Regarding the physicochemical properties of 
a substance, for example boiling point and flash point are properties used for the classification 
of flammable liquids, and therefore these properties are important for physical hazard 
assessment. Similarly, information on toxicity/specific mode of action in one endpoint may 
indicate possible adverse effects for organisms considered for assessment of other endpoints, 
e.g. endocrine disrupting mode of action in mammals may indicate the same mode of action in 
fish. Another example may be when data on toxic effects measured in one group of organisms 
may be directly used in more than one endpoint, e.g. data from a repeated dose toxicity study 
may also be used in assessment of risk for secondary poisoning of mammals exposed via the 
food chains. 


Adequacy of methods for generating additional information 


Before proposing additional animal testing, use of alternative methods and all other options 
must be considered. It is important to emphasise that testing on vertebrate animals must only 
be conducted or proposed as a last resort, when all other data sources have been exhausted 
(see, Recital 47 of the REACH Regulation, Article 25 of REACH and Step 4 of Annex VI to 
REACH). Therefore, it is important to first consider all issues that may impact upon this 
decision to perform the testing, such as: 


                                           
3 Council Regulation (EC) No 440/2008 laying down test methods pursuant to Regulation (EC) No 
1907/2006 of the European Parliament and of the Council concerning the Registration, Evaluation, 
Authorisation and Restriction of Chemicals (REACH) [OJ L 142, 31.5.2008, p. 1]. 
4 Council Directive of 24 November 1986 on the approximation of laws, regulations and administrative 
provisions of the Member States regarding the protection of animals used for experimental and other 
scientific purposes (86/609/EEC). 
5 Directive 2004/10/EC of the European Parliament and of the Council of 11 February 2004 on the 
harmonisation of laws, regulations and administrative provisions relating to the application of the 
principles of good laboratory practice and the verification of their applications for tests on chemical 
substances. 



http://www.cen.eu/

http://www.oecd.org/
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· testing requirements; 


· exposure/use pattern (emissions, yes or no, consumer use etc); 


· occurrence (monitoring data); 


· indications of the effect/ property based on animal or human data, in vitro data and 
non-testing information; 


· any concern e.g. based on toxicokinetics, read-across and (Q)SAR considerations,  


· weight of evidence; 


· seriousness of the effect; 


· other effects of relevance for the endpoint. 


All these issues should be considered, not only to design fit for purpose in vivo tests, but also 
for providing evidence for not performing in vivo testing under certain circumstances. Animal 
tests must comply with the provisions laid down in Council Directive 86/609/EEC6. 


Degradation products and metabolites 


In the context of evaluating substances for their effects, it is important to note that, once 
released into the environment or taken up by animals, a substance may be transformed 
through degradation or metabolism. These processes and their outcome may need to be taken 
into account in the overall assessment. 


Degradation products may be formed as a result of transformation processes in the 
environment, either biotic or abiotic. For distinguishing the substance undergoing degradation 
from the degradation products, the former is often referred to as the parent compound. 


Degradation products may be formed as a result of abiotic environmental processes such as 
hydrolysis, direct or indirect photolysis or oxidation. They may also be formed as a result of 
aerobic or anaerobic biodegradation, i.e. due to microbial activity. Degradation products 
require further investigation if the Chemical Safety Assessment indicates the need, i.e. if stable 
degradation products are formed in the environment within a relevant time frame, as deduced 
from the test system, or if they fulfill the PBT/ vPvB criteria. Likewise it may be considered to 
assess whether degradation products fulfil the environmental hazard classification criteria (see 
Section R.7.9 in Chapter R.7(b): Endpoint specific guidance).  


Metabolites refer to transformation products, which are formed due to biodegradation (and 
then the term metabolite is synonymous with the term biodegradation product) or formed as a 
result of biotransformation (metabolism) within exposed organisms after uptake of the parent 
compound. Metabolic pathways and hence the identity of metabolites may or may not be fully 
known. The latter is frequently the case. Moreover for the same substances metabolic 
pathways may or may not differ between various organisms belonging to different phyla 
and/or trophic levels. However, the toxicity of metabolites formed within the duration of 
laboratory tests will be reflected by their parent compound, with the exception of delayed 
effects which are only evident after the observation time of the tests. Knowledge of metabolic 
pathways and metabolites may increase planning and focussing of toxicity testing and 
understanding of toxicological findings (see Section R.7.12 in Chapter R.7(c): Endpoint specific 
guidance). Therefore, in some cases it may be possible to use grouping approaches for 


                                           
6 Council Directive 86/609/EEC regarding the protection of animals used for experimental and other 
scientific purposes [OJ L 358, 18.12.1986, p. 1]. 
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structurally closely-related substances, which undergo similar metabolic transformation (see 
Section R.6.2, Chapter R.6: Guidance on QSARs and grouping of substances). 


When biotransformation processes include oxidation, metabolites are often less hydrophobic 
than the parent compound. This is a very general rule of thumb and may not always apply; 
however, when it does, often this has implications for the hazard profile of the metabolites. For 
example more polar metabolites created after oxidation processes have normally a lower 
adsorption potential, and thus the relevance of the metabolites for the soil and sediment 
compartments is normally lower than that of the parent compound. Such less hydrophobic 
metabolites also tend to be excreted more rapidly from organisms than the parent compound. 
Hence both their bioaccumulative potential and narcotic toxicity tend to be lower. 


Similarities in metabolic pathways of structurally-related substances may serve as an alert for 
waiving for further investigation, depending on the case and nature of the metabolites. 


It should be noted that metals, and in particular metal compounds, do not degrade in the 
environment in the same way as organic substances. They transform usually through 
dissolution to the dissolved form.  


Selection of the appropriate route of exposure for toxicity testing  


Having established the need for additional toxicity testing to meet the requirements of REACH 
for a given substance, for certain endpoints, notably acute or repeated dose toxicity but also 
reproductive toxicity, chronic toxicity and carcinogenicity, a decision must be made on which 
route/(s) of exposure is/(are) most appropriate. The overall objective of such testing is to 
determine the potential hazard of the test substance to human beings. Humans may be 
exposed to substances by one or more of three routes: inhalation, dermal and oral. In general, 
the final decision on which route of exposure is to be considered in a particular test should be 
taken in the light of all available information including physicochemical properties of the 
substance, structure-activity relationships (SAR) or the data from available toxicity tests on 
the substance itself. Fundamentally, the administration of the substance by inhalation in 
animal tests should be considered only when human exposure via inhalation is relevant. 


Route-to-route extrapolation can be used to assess potential health effects and their threshold 
in a route other than the one tested. It should be stressed that toxicity data obtained using the 
appropriate route of exposure are preferred. Route-to-route extrapolation should be 
considered on a case-by-case basis and may introduce additional uncertainties, especially if 
the toxicity data were obtained using an administration route that does not correspond to the 
most relevant route of human exposure. In a subsequent risk assessment the uncertainties 
introduced through route-to-route extrapolation should be taken into account, for example by 
adjusting the assessment factor in the determination of the DNEL (see Section R.8.4.3, 
Chapter R.8: Characterisation of dose [concentration]-response for human health). Further 
guidance on this strategic approach to toxicity testing is given in Chapter R.8 Characterisation 
of dose [concentration]-response for human health. 


Assessment of the environmental impact of a substance  


With regard to the evaluation of the environmental impact of a substance, the interaction of 
that substance with the environment is an important consideration. The fate and behaviour of 
a substance are largely governed by its inherent physicochemical properties.  The knowledge 
of the physicochemical properties of the substance, together with results from multimedia fate 
and transport models (e.g. Mackay level 3 models), enables the identification of the 
environmental compartment(s) of primary concern. Such information will also determine the 
prioritisation of higher tiered tests. More extensive guidance and considerations on this aspect 
are given in Chapter R.16: Environmental Exposure Estimation.  
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R.7.1 Physicochemical properties 


Advice to registrants with regard to nanomaterials characterisation can be found in Appendix 
R7-1 Recommendations for nanomaterials applicable to: Chapter R7a Endpoint specific 
guidance, section 2 Recommendation for physicochemical properties arising from RIP-oN 2 for 
nanomaterials. 


R.7.1.1 Introduction on physicochemical properties 


According to Article 12 of the REACH Regulation, for registration purposes all physicochemical 
information that is relevant and available to the registrant must be included in the technical 
dossier, i.e. information such as:  


· data on intrinsic properties of the substance (e. g. melting point/freezing point, boiling 
point, vapour pressure, density); 


· data necessary to assess the physical hazards of a substance (e. g. flammability), with 
the view to determine its classification and labelling according to CLP (and until 1 June 
2015, according to DPD, see Article 61 of CLP); 


· supplementary data for hazard assessment and health and environmental classification 
(e. g. viscosity, n-octanol/water partition coefficient). 


Some physicochemical properties - notably explosive, flammable and oxidising properties - are 
intimately linked to physical hazards. The most straight-forward way of assessing these 
properties is through the classification of the substance for the corresponding physical hazards. 
There is thus a link between the physical hazards classification and the information 
requirements on explosive, flammable and oxidising properties. This is further elaborated 
below (see table R.7.1-1) and in the various chapters addressing these endpoints. For 
substances manufactured or imported in quantities of 100 tonnes or more per annum, some 
additional physicochemical data are required; in accordance with Annex IX to REACH (see also 
Table R.7.1-1). 


Further details are given in the sections dedicated to specific endpoints. 


 Information requirements on physicochemical properties R.7.1.1.1


Commission Regulation (EU) No 252/20117 has amended Annex I to REACH in order to adapt 
the chemical safety assessment provisions to the criteria for classification laid down in the CLP 
Regulation. The relevant amendments have been applied since 5 May 2011; however, for 
registrations submitted prior to this date, the chemical safety report shall be updated in 
accordance with Regulation No 252/2011 by 30 November 2012 at the latest.   


The information needed under Article 12, REACH on one hand and according to section 4 of 
Annex VI to REACH on the other (namely hazard classification according to Title I and II CLP) 
is often complementary but in some cases may be different. The reason is that the 
classification criteria and/or test methods under DSD and CLP regimes are different. This is 
also expressed by the fact that CLP classifications are distributed over a different grid of 
hazard classes and categories compared to the DSD regime, e.g. substances and mixtures 
classified as explosive under DSD may be classified as explosives or self-reactives or organic 
peroxides under CLP, or they may even be classified as flammable solids, oxidizing solids or 
                                           
7 Comission Regulation (EU) No 252/2011 of 15 March 2011 amending Regulation (EC) No 1907/2006 of 
the European Parliament and of the Council on the Registration, Evaluation, Authorisation and Restriction 
of Chemicals (REACH) as regards Annex I. 
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not at all. A translation table from DSD to CLP classification is provided in Annex VII, CLP and 
an indication of potential classification outcomes under CLP compared to DSD classifications is 
provided by Table 1.7.2.1(a) in the ‘Guidance on the Application of the CLP Criteria’ which can 
be found on the following ECHA page: http://echa.europa.eu/web/guest/guidance-
documents/guidance-on-the-different-methods-under-reach. 


The CLP classification regime is not explicitly considered in Annex VII to REACH and therefore 
has to be understood as part of the information requirements under REACH. In particular, 
certain headlines set out in column 1 of Annex VII to REACH, namely ‘explosive properties’, 
‘flammability’ and ‘oxidizing properties’, must be interpreted as covering the CLP hazard 
classes that are referred to in Article 58(11) of CLP. 


The physical hazard classes according to CLP are structured differently from the corresponding 
classifications according to DSD. Despite this, most of the CLP physical hazard classes can 
unambigously be assigned to specific heading of the information requirements according to 
Annexes VI to IX to REACH. However, for some CLP physical hazard classes - notably the 
hazard class ‘self-reactive substances and mixtures’ and the hazard class ‘organic peroxides’ – 
the assignment to a specific heading is not straight-forward, since they may have both 
explosive and/or flammable properties. Therefore, some of the hazard classes are listed twice 
in Table R.7.1-1 below. It should be noted that this assignment is provided only as example 
and is done for the purposes of structuring this guidance document according to CLP but 
nevertheless also allowing the assignment to the respective information requirements 
according to Annexes VII to IX to REACH. 


According to Article 1(6) CLP, CLP Regulation does not apply to the transport of dangerous 
goods by air, sea, road, rail or inland waterways (save where the specific rules for labelling of 
packaging applies under Article 33 of CLP). The transport of dangerous goods is, covered by 
the UN Model Regulations for Transport of Dangerous Goods (UN-RTDG) and related legal 
instruments (ADR, RID, ADN, IMDG Code and ICAO TI); the criteria listed in these instruments 
and in CLP Regulation for classification purposes are intended to be the same.  Thus, a 
substance (or mixture) classified in a hazard class which is common to both CLP and the 
transport legislation will normally be classified the same according to both systems. Therefore 
the transport classification of a substance could be a source of information for the classification 
and labelling of substance (or a mixture) under CLP for physical hazards. However it should be 
kept in mind that the transport classifications do not cover all hazard categories which are 
relevant for CLP and it may be based on other considerations than just the test data and 
criteria (e.g classifications which are based on experience rather than testing or which apply 
only in connections with certain special provisions). As a result, the transport classifications 
may be different for the classification according to CLP. Similarly, the absence of a transport 
classification does not necessarily mean the substance (or mixture) should not be classified 
under CLP. Consequently in the case of a substance which has been tested for the purposes of 
the UN-RTDG and for which the same procedure was followed as required by the CLP 
Regulation, the same information could be used to comply with the REACH Regulation on a 
case-by-case basis. The limitations to the approach described above are described in detail in 
the ‘Guidance on the Application of the CLP Criteria’, Section 1.7.2.1. 


For the preparation of the registration dossier, registrants are required to submit all the 
information listed in Article 10 of REACH. Article 14(1) in conjunction with Annex I and Article 
10(a)(vii) of the REACH Regulation, require the provision of a Robust Study Summary (RSS) 
for information derived from the application of Annexes VI to XI to REACH. In order to facilitate 
the evaluation conducted by the European Chemicals Agency and the Member States, as well 
as to save registrant's resources in case of a tonnage update, it is recommended that 
registrants also use the RSS for covering physicochemical endpoints under section 4 of the 
IUCLID file. This guidance includes under each physicochemical property chapter a list of 
detailed information to be given for each respective endpoint. Note that no further guidance is 
provided on the general aspects related to information common for all endpoints in IUCLID. For 



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-the-different-methods-under-reach

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-the-different-methods-under-reach
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these aspects, further guidance can be found in ‘Practical guide 3: How to report robust study 
summaries’ available on the ECHA Website at: 
http://echa.europa.eu/web/guest/support/documents-library and in the ‘IUCLID 5 End User 
Manual’ available on the IUCLID Website at: 
http://iuclid.eu/index.php?fuseaction=home.documentation#usermanual. 


Those endpoints, such as explosive properties and oxidising properties, which are intimately 
linked to classification, should be assessed according to CLP. For these endpoints, the test 
methods of CLP should preferably be used, in order to avoid double testing. For endpoints not 
linked to classification the preferred test methods are those found in the Test Method 
Regulation. For some endpoints (for example flammability), more than one test procedure is 
referred to in the standard test method reported in the Test Method Regulation. The one 
chosen should be suitable for the substance in question and be operating within its validity 
range.  


Note that in the table below in order to distinguish the physicochemical properties that are 
directly linked to physical hazard classifications from those that are not, the former have been 
shaded in gray and that in addition the preferred test methods for the different endpoints have 
been put in bold text. 


Table R.7.1-1 Information requirements as specified in Annexes VII to IX to REACH and 
corresponding tests methods according to the Test Method Regulation and CLP 


Information 
requirement 
according to Art. 10 
(a) (vi) of the 
REACH Regulation 
(EC) No.  


1907/2006 
(the no. in brackets is 
the respective no. in 
the table in Annexes 
VII to IX to REACH) 


Corresponding 
test method 
according to The 
Test Method 
Regulation 


440/2008 


Chapter 
in revised 
R.7(a) 
guidance 


CLP 
Regulation 
(EC) No. 


1272/2008 
(the no. in 
brackets is 
the respective 
chapter no. in 
Annex I to 
CLP) 


Corresponding test 
method according to 
CLP Regulation 


Melting/ 


Freezing point (7.2) 


A.1 
Melting/Freezing 
temperature 


7.1.2 n.a. n.a. 


Boiling point (7.3) A.2 Boiling 
temperature 


7.1.3 n.a. n.a. 


Relative density (7.4) A.3 Relative 
density 


7.1.4 n.a. n.a. 


Vapour pressure (7.5) A.4 Vapour 
pressure 


7.1.5 n.a. n.a. 


Surface tension (7.6) A.5 Surface 
tension 


7.1.6 n.a. n.a. 


Water solubility (7.7) A.6 Water 
solubility 


7.1.7 n.a. for metals -
Transformation/Dissolution 
Protocol (Annex 10 to UN 
GHS) 


Partition coefficient n-
octanol/water (7.8) 


A.8 Partition 
coefficient 


7.1.8 n.a. n.a. 



http://echa.europa.eu/web/guest/support/documents-library

http://iuclid.eu/index.php?fuseaction=home.documentation#usermanual
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Flash point (7.9) A.9 Flash-point 7.1.9 n.a. CLP Annex I chapter 
2.6.4.4 


Flammability (7.10) 


 


A.11 Flammability 
(gases)  


7.1.10.1 Flammable 
gases8 (2.2)* 


ISO 10156 


EN 1839 


for liquids: see 
Flash point 


7.1.10.2 Flammable 
liquids (2.6)* 


see CLP, Annex I, 
Chapter 2.6.4.4, Table 
2.6.3 


A.10 Flammability 
(solids) 


7.1.10.3 Flammable 
solids (2.7)* 


UN Test N.1 


n.a. 7.1.10.4 Self-reactive 
substances 
and mixtures 
(2.8)* 


UN Test series A to H 


A.13 Pyrophoric 
properties of solids 
and liquids 


7.1.10.5 Pyrophoric 
liquids (2.9)* 


UN Test N.3 


7.1.10.6 Pyrophoric 
solids (2.10)* 


UN Test N.2 


n.a. 7.1.10.7 Self-heating 
substances 
and mixtures 
(2.11)* 


UN Test N.4 


A.12 Flammability 
(Contact with 
water) 


7.1.10.8 Substances 
and mixtures 
which in 
contact with 
water emit 
flammable 
gases (2.12)* 


UN Test N.5 


n.a. 7.1.10.9 Organic 
peroxides 
(2.15)* 


UN Test series A to H 


Explosive properties 
(7.11) 


 


A.14 Explosive 
properties 


 


7.1.11.1 Explosives 
(2.1)* 


UN Test series 1 to 3  
(further test series 4 to 
6 are necessary for 
classification) 


n.a. R.7.1.11.2 


see 
R.7.1.10.4 


Self-reactive 
substances 
and mixtures 
(2.8)* 


A.14 (existing data 
only) 


                                           
8 The Commission Regulation (EU) No 487/2013 of 8 May 2013 amending, for the purposes of its 
adaptation to technical and scientific progress, Regulation (EC) No 1272/2008 of the European Parliament 
and of the Council on classification, labelling and packaging of substances and mixtures (hereinafter 
referred to as ‘4th Adaptation to Technical Progress (ATP) to the CLP Regulation’) amends the criteria in 
the CLP Annex I, Section 2.2 Flammable gases by including subclassifications for chemically unstable 
gases. The 4th ATP to the CLP Regulation will apply in respect of substances from 1 December 2014 and 
in respect of mixtures from 1 June 2015. 
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n.a. R.7.1.11.3 


See 
R.7.1.10.9 


Organic 
peroxides 
(2.15)* 


A.14 (existing data 
only) 


Self ignition 
temperature (7.12) 


A.15 Auto-ignition 
temperature 
(liquids and gases) 


7.1.12.1 For gases and 
liquids* 


n.a. 


A.16 Relative self-
ignition 
temperature for 
solids 


7.1.12.2, 
7.1.10.7 


For solids* 


Note: the UN 
Test N.4 is 
preferable to 
generate the 
information 
for this 
endpoint. 
Refer to 
R.7.1.10.7. 


n.a. 


Oxidising properties 
(7.13) 


 


 


n.a. 7.1.13.1 Oxidising 
gases (2.4) * 


ISO 10156 


A.21 Oxidising 
properties (liquids) 


 


7.1.13.2 Oxidising 
liquids (2.13) 
* 


UN Test O.2 


A.17 Oxidising 
properties (solids) 


7.1.13.3 Oxidising 
solids (2.14) 
* 


UN Test O.1 


Granulometry (7.14) n.a. 7.1.14 n.a. n.a. 


Adsorption/Desorption 
(7.15) 


n.a. 7.1.15 n.a. n.a. 


Stability in organic 
solvent and 
degradation products 
(7.16) 


n.a. 7.1.16 n.a. n.a. 


Dissociation constant 
(7.17) 


n.a. 7.1.17 n.a. n.a. 


Viscosity (7.18) n.a. 7.1.18 n.a. n.a. 


* Note that regardless of whether the hazard class or category is listed in Article 14 (4) (a) of REACH, the 
chemical safety assessment (when required) must be performed in accordance with Article 14 (3) of 
REACH. Furthermore, according to Article 10 (a) (iv) of REACH the technical dossier of a registration for a 
substance under the REACH Regulation must include information on classification and labelling of the 
substance as specified in section 4 of Annex VI to the REACH Regulation. 
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In addition the CLP Regulation has the following hazard classes for which the REACH 
Regulation does not require the generation of information (Article 10(a)(vi) and (vii) REACH): 


Table R.7.1-2 CLP Regulation hazard classes for which the REACH Regulation does 
not require the generation of information 


CLP Regulation (EC) 
No. 1272/2008 (the 
no. in brackets is the 
respective chapter 
no. in Annex I to CLP) 


Corresponding 
test method 
according to 
the Test 
Method 
Regulation 


Chapter in 
revised 
R.7(a) 
guidance 


Information 
requirement 
according to Art. 
10(a)(vi) of the 
REACH 
Regulation  


Corresponding test 
method according to 
CLP Regulation 


Flammable aerosols9 
(2.3) 


 


n.a. 7.1.21.1 n.a. Test methods 
according to 75/324/EC 
amended by 
2008/47/EC 
(harmonised with UN-
MTC Section 31) 


Gases under pressure 
(2.5) 


n.a. 7.1.21.2 


 


n.a. n.a. 


Corrosive to metals 
(2.16) 


n.a. 7.1.21.3 


 


n.a. UN Test C.1 (UN-MTC 
Section 37.4) 


In order to comply with the REACH information requirements, registrants have to take due 
account of specific rules for adaptation according to column 2 of the tables in Annexes VII to 
XI to REACH, including the provisions given within the individual test methods of the Test 
Method Regulation, which have to be interpreted and applied in relation to the appropriate CLP 
hazard class. Further adaptations according to Annex XI to REACH must then be read together 
with the adaptation possibilities provided for by Article 8(2) of CLP and the CLP criteria 
themselves, namely those in Part 2 of Annex I to CLP.  


Physicochemical data are mostly numeric and should be provided in SI units. Normally a 
numeric value or range is required. Where relevant, additional information should be provided 
on test conditions, such as temperature and/or pressure and/or concentration level or range 
etc., and estimated uncertainty in the numerical value. Furthermore details of any 
observations made during testing should be reported, e.g. decomposition during melting or 
boiling, emulsion formation during partitioning. 


 Available information on physicochemical properties R.7.1.1.2


There are many published sources of data for basic substance characterisation and of 
supplementary information for hazard assessment. The relevant references are listed under 
respective endpoint. 


 Evaluation of available information on physicochemical properties R.7.1.1.3


Advice to registrants with regard to nanomaterials characterisation can be found in Appendix 
R7-1 Recommendations for nanomaterials applicable to: Chapter R7a Endpoint specific 
guidance, section 2.1.3 Evaluation of available information.  


                                           
9 The 4th ATP to the CLP Regulation amends the criteria in the CLP Annex I, Section 2.3 Flammable 
aerosols by changing the scope and title to Section 2.3 Aerosols. 
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Experimental data 


Further, according to Article 13 (3) of the REACH Regulation, tests to generate information on 
intrinsic properties of substances must be conducted in accordance with the test methods laid 
down in a Commission Regulation or in accordance with other international test methods 
recognised by the Commission or the Agency as appropriate, such as european standards 
(www.cen.eu) or OECD guidelines (www.oecd.org). Data obtained from the tests in accordance 
with section 1.1.1 of Annex XI to REACH can be considered to be equivalent to data generated 
by the corresponding test methods referred in Article 13 (3) of REACH. Data for the purpose of 
physical hazard classification can be obtained using the test methods specified in the Articles 5 
(1) and 8 (3) CLP. The test methods for the physicochemical properties are described in 
Regulation (EC) No 440/2008, whereas preferred tests for the purposes of physical hazard 
classification are referred to in Part 2 of Annex I to CLP, via references to the UN-MTC and to 
applicable standards. In Table R.7.1-1, the preferred test method for each endpoint is 
highlighted in bold. The test methods referred to in the CLP Regulation are also used for the 
transport of dangerous goods. Therefore, available information on physicochemical properties 
and physical hazards may also originate from tests that were carried out for the purposes of 
classification for transport. Such test data may be used for the information requirements 
according to the REACH Regulation. It should, however, be kept in mind that the classification 
for transport does not cover all hazard categories which are relevant for CLP and it may be 
based on other considerations than just the test data and criteria (e.g. classifications which are 
based on experience rather than testing or which apply only in connection with certain special 
provisions). As a result transport classifications may be different from the classification 
according to CLP. Such limitations are described in detail in the ‘Guidance on the Application of 
the CLP Criteria’, Section 1.7.2.1. 


Where relevant recognised standards for testing are applicable, the use of the most recent 
updates is advised; they are accessible via numerous websites,  for example: 


1. EN standards;  


2. ISO standards; 


3. IEC standards. 


The national editions of the EN or ISO standards are available via the national standardization 
organizations accessible via the CEN Website. 


Measured values which are evaluated in reviews and assigned recommended values are given 
precedence over calculated values. The major criteria that characterise the analysis of the 
available information are: 


· Experimental data. When assessing physicochemical properties, priority is given to 
first hand experimental results (primary references) provided that the methods are 
suitable for the substance under investigation and that they operate within their validity 
range. Proper documentation on the methods and the inherent uncertainty of the 
measurements should also be provided. 


· Non-testing information. If the information described in point (a) is not available, 
QSPRs, read-across or secondary data sources (e.g. handbook data) can be used in 
accordance with the limitations described in the individual endpoint chapters (7.2 to 
7.19 in this guidance) instead, and within the constraints of Annex XI to REACH. 


Measurement uncertainty  


Test data have an uncertainty of measurement. Some test methods include information about 
their uncertainty, which then may be referred to for test data generated using these test 



http://www.cen.eu/

http://www.oecd.org/

http://www.iso.org/

http://www.iec.ch/

http://www.cen.eu/cen/pages/default.aspx





28 
Chapter R.7a: Endpoint specific guidance 


Version 3.0 – August 2014 
 


 


methods. Where the uncertainty of measurement is not specified by the test method, it is 
recommended to determine uncertainty by generally accepted processes of measurement 
uncertainty estimation (e.g. according to ISO/IEC Guide 98-3:2008). 


Quality assurance for the determination of physicochemical properties 


Test data on physicochemical properties should be of sufficient quality i.e. they must be 
reliable. Normally this can only be achieved by testing that is carried out in compliance with a 
relevant recognised quality system (e.g. GLP) or by laboratories complying with a relevant 
recognised standard (e.g. EN ISO/IEC 17025). Under Article 8 (5) of CLP, where new tests for 
physical hazards are required for the purposes of CLP they have to be carried out in 
compliance with a relevant recognised quality system or by laboratories complying with a 
relevant recognised standard at the latest from 1 January, 2014. 


Non-experimental data 


Quantitative Structure Property Relationships (QSPR) models exist for some of the 
physicochemical endpoints10. Where applicable, the details of any specific QSPR models are 
given under each endpoint. 


The majority of QSPR models have been built using training sets of substances. The model will 
have been optimised to calculate values for the training substances that most closely match 
measured ones. Therefore, the use of QSPR estimation techniques requires expert judgment. 
The calculated values need to be checked to ensure that they are reasonable and that the 
model used is appropriate. 


A valid model will give values that are in reasonably close agreement with the measured ones 
for your chosen analogue substances (i.e. the substance with a data gap should have similar 
substances in the training set of the model). The models may not predict very well the 
properties of substances which are too dissimilar to the reference set for the model. Thus, the 
model can be used to provide a predicted value for your substance without the need for 
testing. Another check is that the values are realistic. This can be done by cross-referencing 
the calculated value to measured values for similar substances and related endpoints. If a 
QSAR method is used as a stand alone method to determine a value to meet the endpoint data 
requirements, the QSAR model must meet the criteria set out in section 1.3 of Annex XI to 
REACH. 


Assessing the quality of QSPR models 


The European Commission and the OECD member countries adopted five principles for the 
validation of (Q)SAR/(Q)SPR models in 2004 (OECDa, 2004). According to these principles, a 
valid (Q)SPR model should have 1) a defined endpoint whose experimental conditions are 
clearly specified; 2) an unambiguous algorithm; 3) a defined domain of applicability that 
defines for what kind of substances predictions can be made; 4) appropriate measures of 
goodness-of-fit, robustness and predictivity; and 5) a mechanistic interpretation if possible. 
These principles are outlined on the ECB website and more extensively covered in IR/CSA R.6: 
QSAR and grouping of substances, section R.6.1.3. Moreover, a practical overview of these 
principles is given in the report from the expert group on (Q)SARs (OECDb 2004).  


                                           
10 A comprehensive review paper with a title: “QSPR prediction of physico-chemical properties for REACH” 
was published in the SAR and QSAR in Environment Research in 2013 (Dearden, J.C., Rotureau, P., Fayet 
G. (2013). QSPR prediction of physico-chemical properties for REACH, SAR and QSAR in Environmental 
Research, Vol. 24, No.4, 279-318). 
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Assessing the quality of read-across predictions 


This paragraph reports the basic concepts of a read-across approach. Thorough information on 
this topic can be found in the guidance on the grouping of substances (see IR/CSA R.6: QSAR 
and grouping of chemicals, Section R.6.2). 


A read-across/analogue approach assesses the relevance of a given property on one or more 
chemical structures and then makes some assessment (qualitative or quantitative) on the 
relevance of this information for another substance (see Annex XI, REACH). Since a read-
across may involve two substances11 it is of paramount importance to detail the reasoning 
behind the inference on the substance whose property is unknown. An analogue must: 


· contain the same major structural features and the same functional groups as the 
substance under investigation; 


· have a physicochemical profile comparable to that of the substance under examination 
as far as the known physicochemical properties are concerned; 


· have comparable values for the relevant molecular descriptors (i.e. excess molar 
refractivity and hydrogen bond donor and acceptor abilities for water solubility 
predictions) generally used for the quantification of the property of interest; 


· have approximately the same molecular weight. 


The interpretative analysis of a read-across is usually the result of an expert judgement 
evaluation and detailed documentation should therefore always be provided to support the 
conclusions. It is important to point out that, in practice, read-across for physicochemical 
properties is not generally recommended, since reliable data should normally be available or 
easily obtainable. This is particularly true for physical hazard related physicochemical 
properties for which reliable test data must be available according to Article 8 (2) of CLP. 
Therefore, if read-across is used as a stand alone method to generate a value to meet the 
endpoint data requirements, the criteria given in section 1.5 of Annex XI to REACH must be 
met. 


Use of secondary and historical data sources for physicochemical properties 


The reliability of data must be demonstrated by providing information on the identity and 
purity of the test substance, the methodology used to make the measurement, and whether or 
not this was performed in compliance with a relevant recognised quality system (e.g. GLP) 
(Annex VI, REACH). 


Numerical physicochemical data is particularly prone to data recycling (transfer from one 
database to another, often with loss of the original source and contextual information). Data 
from secondary and historical sources must be adequate and is especially important where the 
endpoint is relevant for classification, PBT/vPvB assessment, is the basis of waiving arguments 
for other endpoints, or has a large influence on the outcome of the risk assessment. The 
criteria in section 1.1.1 of Annex XI or section 1.2  of Annex XI to REACH must be met.  


 Overall consistency of the physicochemical information R.7.1.1.4


                                           
11 A read-across can also involve more than two substance: one-to-one (one analogue used to make an 
estimation for a single substance) b) many-to-one (two or more analogues used to make an estimation 
for a single substance c) one-to-many (one analogue used to make estimations for two or more 
substances) d) many-to-many (two or more analogues used to make estimations for two or more 
substances). 
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The physicochemical data for a given substance cannot contain incompatible values for two or 
more properties (i.e. high boiling point and high vapour pressure at normal temperature). This 
consistency check should be always done and it can turn out to be particularly useful when 
measured values are significantly at odds with predictions from QSPR models. Indeed, in this 
case a wider assessment of the known physicochemical properties should be performed in 
order to determine the possible cause of the inconsistencies. 


Concluding on classification and labelling and chemical safety assessment 


Data on physicochemical properties not only determine the presence or absence of a physical 
hazard but also have also an impact on the sections of the chemical safety assessment 
concerning the environment and human health. The assessment determines the risk posed to 
humans and the environment from all stages of the substance’s lifecycle. This includes its 
manufacture, transfer, use and disposal. Firstly, the physicochemical data set provides the 
input parameters for the purpose of the human and environmental exposure estimation. For 
example, the vapour pressure and particle size information are required to estimate the likely 
exposure of humans, both in the workplace and in consumer use as well as to estimate the 
likelihood of forming flammable/explosive vapour/dust-air mixtures. The volatility (vapour 
pressure) or the size and nature of particles are indicators of the potential for inhalation 
exposure. Particle size is also important for determining the likely dermal exposure and the 
presence of a dust explosion hazard. Viscosity is a key parameter in determining aspiration 
hazards. The physical state of a substance at the process temperature is important for 
determining possible hazards. Further, physico-chemical data are essential for the correct 
planning of (eco)toxicological studies and for the optimisation of the test conditions. 


 References for introduction of Physicochemical properties R.7.1.1.5


Recommendations on the transport of dangerous goods, Manual of Test and Criteria, United 
Nations. http://www.unece.org/trans/danger/publi/manual/manual_e.html  


Guidance on the Application of the CLP Criteria, Version 4.0 - 2013, ECHA. 
http://echa.europa.eu/web/guest/support/guidance-on-reach-and-clp-implementation  


OECDa (2004) Principles for the Validation of (Q)SARs 
http://ecb.jrc.it/QSAR/home.php?CONTENU=/QSAR/background/background_oecd_principles.
php  


OECDb (2004) series on testing and assessment Number 49 The report from the expert group 
on (quantitative) structure activity relationships [(Q)SARs] on the principles for the validation 
of (Q)SARs. 2nd Meeting of the ad hoc Expert Group on QSARs 
http://www.oecd.org/officialdocuments/displaydocumentpdf/?cote=env/jm/mono(2004)24&do
clanguage=en 


  



http://www.unece.org/trans/danger/publi/manual/manual_e.html

http://echa.europa.eu/web/guest/support/guidance-on-reach-and-clp-implementation

http://ecb.jrc.it/QSAR/home.php?CONTENU=/QSAR/background/background_oecd_principles.php

http://ecb.jrc.it/QSAR/home.php?CONTENU=/QSAR/background/background_oecd_principles.php

http://www.oecd.org/officialdocuments/displaydocumentpdf/?cote=env/jm/mono(2004)24&doclanguage=en

http://www.oecd.org/officialdocuments/displaydocumentpdf/?cote=env/jm/mono(2004)24&doclanguage=en
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R.7.1.2 Melting point/freezing point  


 Type of property  R.7.1.2.1


The melting point contributes to the indentification of a substance and to the designation of its 
physical state (liquid or solid12) of a substance. A number of physical hazard classes are 
distinguished based on the physical state. Therefore the melting point of a substance and the 
consequent designation as liquid or solid has also consequences for the assignment of the 
correct hazard class. Furthermore, the melting/freezing point together with vapour pressure 
serves as an indicator for the physical state (liquid or solid) of a substance under specific 
conditions (e.g environmental conditions, manufacturing process conditions). As a result, with 
regard to environmental relevance the melting point can give an indication of the distribution 
of the substance within and between the environmental media (water, soil and air). 


 Definition  R.7.1.2.2


The melting temperature is defined as the temperature at which the phase transition from the 
solid to the liquid state occurs at atmospheric pressure and this temperature ideally 
corresponds to the freezing temperature. As the phase transition of many substances takes 
place over a temperature range, it is often described as the melting range. For some 
substances, the determination of the freezing or solidification point is more appropriate. 
Where, due to the particular properties of the substance, none of the above parameters can be 
conveniently measured, a pour point may be appropriate.   


 Test method(s) R.7.1.2.3


Method A.1 of Regulation (EC) 440/2008 or OECD Test Guideline 102 should be generally used 
for testing. Any procedure given in A.1 may be used within the scope and applicability 
specifications. However, it is advisable to use the Differential Scanning Calorimetry (DSC) or 
Differential Thermo-Analysis (DTA) method since they give additional information about the 
thermal stability of the substance like decomposition onset and energy. If decomposition 
occurs during the melting point study, determination of the boiling point need not be carried 
out. In this case, if DSC has been used, conducting the experiment under inert gas should be 
considered. 


 Adaptation of the standard testing regime R.7.1.2.4


Adaptation possibilities according to column 2 of Annex VII to REACH 


Column 2 of REACH Annex VII provides the following specific rules for adaptation of the 
standard information requirement for melting/freezing point: 


‘The study does not need to be conducted below a lower limit of - 20 °C.’ 


Therefore, Annex VII to REACH does not require determination of the melting point below a 
lower limit of -20 ° C. The lower limit should be confirmed through testing, except where a 
(Q)SAR indicates a melting point of -50 ° C or lower. 


                                           
12 Definitions of physical states can be found in Section 1.0. of Annex I to the CLP Regulation. 
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Adaptation possibilities according to Annex XI to REACH 


USE OF EXISTING DATA: DATA ON PHYSICAL-CHEMICAL PROPERTIES FROM 
EXPERIMENTS NOT CARRIED OUT ACCORDING TO GLP OR THE TEST METHODS 
REFERRED TO IN ARTICLE 13 (3) OF REACH 


If experimental data are available (study reports or literature data) meeting the criteria of 
Annex XI, section 1.1.1, these could be used to meet the endpoint data requirements. If an 
estimation method is used as a source of information according to Column 2 of Annex VII, the 
QSAR model must meet the criteria set out in Annex XI, section 1.3.  


WEIGHT OF EVIDENCE 


Where no single source of existing data (study reports, QSAR, literature data) is considered 
sufficiently reliable, thus not fully meeting the criteria of Annex XI, section 1.1.1 or where 
several sources of similar reliability with deviating results exist, a weight-of-evidence approach 
may be used. The criteria of Annex XI, section 1.2 must then be met13. 


(Q)SAR 


For the determination of the melting point, (Q)SAR approaches are discouraged, because the 
accuracy is not sufficient (± 25 °C or more) for the purposes of classification / risk 
assessment.  


GROUPING OF SUBSTANCES AND READ-ACROSS APPROACH  


For the determination of the melting point read-across is usually not possible. However 
interpolation may still be possible within homologous series. 


TESTING IS TECHNICALLY NOT POSSIBLE 


Some substances will decompose or sublime before the melting point is reached.  


Further adaptation possibilities  


Not foreseen.  


 Impurities; uncertainties R.7.1.2.5


Impurities can have a significant influence on the melting point, as they will generally lower 
the melting point noticeably. Therefore utmost care should be taken in the selection of the key 
study(s), or weight-of-evidence approaches, that the data selected is representative of the 
substance being registered by the respective companies.  


 Endpoint specific information in the registration dossier/ IUCLID R.7.1.2.6


Materials and methods 


· type of method or reference to the standard or the test method applied. 


Results and discussion 


                                           
13 National Institute of Standards and Technology (NIST) have a useful statistical approach which has 
been used for the evaluation of literature melting point data (ref.: 
http://webbook.nist.gov/chemistry/site-cal.html#AVG).  



http://webbook.nist.gov/chemistry/site-cal.html#AVG
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· melting point value (°C) as measured; 


· rate of temperature increase if available; 


· decomposition or sublimation temperature (if applicable); 


· measurement uncertainty if available; 


· if testing is waived, the reasons for waiving must be documented in the dossier. 


Any deviation from the guideline method used or any other special consideration should be 
reported. In cases where there is more than one source of data, the endpoint summary under 
results and discussion should provide a justification for the selection of the key study chapter. 


Reference to other ECHA Guidance Documents 


Further detailed guidance on melting point/freezing point can be found in the following 
chapters: 


 


R.7.1.3 Boiling point  


 Type of property R.7.1.3.1


The boiling point is a property:  


· which contributes to the characterisation of a substance and to the designation of its 
physical state (gas or liquid); 


· which is the basis for the assignment of the correct hazard class because a number of 
physical hazard classes are distinguished based on the physical state; 


· which is needed for the classification of flammable liquids into categories; 


· which gives an indication of the distribution of the substance within and between the 
environmental compartments (air, soil and water); 


· which have correlations with vapour pressure and therefore gives indications whether a 
substance may be available for inhalation as a vapour or may form flammable/explosive 
vapour-air mixtures, too; 


· which is important for physical hazard assessment. 


 Definition R.7.1.3.2


The normal boiling point is the temperature at which the vapour pressure of a liquid equals 
101.3 kPa. 


IUCLID Section REACH Annex Endpoint title IUCLID 5 End User 
Manual Chapter 


ECHA Practical 
Guide 3 


4.2 VII 7.2 Melting 
point/freezing point 


E.4.3 3.2 
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Note: If the vapour pressure equals 101.3 kPa or more at a given temperature this means the 
substance is completely gaseous at that temperature. If this is the case at temperatures 
≤20°C the substance is a gas also according to the CLP Regulation.  


 Test method(s) R.7.1.3.3


Method A.2 of Regulation (EC) 440/2008 or OECD Test Guideline 103 should be used for 
testing. Any determination method may be used within the scope and applicability 
specifications. DSC allows the determination of the melting and boiling point in a single test. 
Likewise, for some substances a single test can be used to determine both ‘boiling point’ and 
‘vapour pressure’, as when the dynamic method is applied.  


For high-boiling liquids or liquids which may decompose, auto-oxidize etc. before the boiling 
point at 101.3 kPa or more is reached, it is recommended to determine the boiling point either 
under inert gas or at reduced pressures, in order to derive the boiling point at reduced 
pressures from the vapour pressure curve.  


If explosive substances, pyrophoric substances or self-reactive substances are to be 
characterized, determination of the boiling point is in general not practicable. For pyrophoric 
substances testing under inert gas or reduced pressures should be considered. 


Where standards are applicable, the use of the most recent updates is advised; they are 
accessible via numerous websites, see above in section R.7.1.1.3. 


 Adaptation of the standard testing regime R.7.1.3.4


Adaptation possibilities according to column 2 of Annex VII to REACH 


Column 2 of REACH Annex VII provides the following specific rules for adaptation of the 
standard information requirement for boiling point: 


‘The study does not need to be conducted: 


· for gases; or 


· for solids which either melt above 300 °C or decompose before boiling. In such cases 
the boiling point under reduced pressure may be estimated or measured; or 


· for substances which decompose before boiling (e.g. auto-oxidation, rearrangement, 
degradation, decomposition, etc.).’ 


Therefore the Annex VII to REACH does not require determination of the boiling point if:  


· the substance is a gas; 


However, for some gases the boiling point may be relevant. In the CLP Regulation, the boiling 
point is the main criterion to distinguish gases from liquids (see Annex I, section 1.0: Gas 
means a substance which (i) at 50 °C has a vapour pressure greater than 300 kPa (absolute); 
or (ii) is completely gaseous at 20 °C at a standard pressure of 101.3 kPa). Therefore it is 
important to report the boiling point in borderline cases where the transition from liquid to gas 
occurs close to 20 °C. 


· the melting point of the substance is above 300 °C or  when any chemical change 
occurs during the melting point study; 


· the substance decomposes before boiling at ambient pressure. 
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In such cases the boiling point under reduced pressure (down to 0.2 kPa) should be 
determined if possible without decomposition. 


Adaptation possibilities according to Annex XI to REACH 


USE OF EXISTING DATA: DATA ON PHYSICAL-CHEMICAL PROPERTIES FROM 
EXPERIMENTS NOT CARRIED OUT ACCORDING TO GLP OR THE TEST METHODS 
REFERRED TO IN ARTICLE 13 (3) OF REACH 


If experimental data are available (study reports or literature data) meeting the criteria of 
Annex XI, section 1.1.1, these could be used to meet the endpoint data requirements. If an 
estimation method is used as a source of information according to Column 2 of Annex VII, the 
QSAR model must meet the criteria set out in Annex XI, section 1.3.  


WEIGHT OF EVIDENCE 


Where no single source of existing data (study reports, QSAR, literature data) is considered 
sufficiently reliable, thus not fully meeting the criteria of Annex XI, section 1.1.1 or where 
several sources of similar reliability with deviating results exist, a weight-of-evidence approach 
may be used. The criteria of Annex XI, section 1.2 must then be met14. 


(Q)SAR 


For the determination of the boiling point, (Q)SAR approaches are discouraged for the purpose 
of classification / risk assessment, except when the mean absolute error of the method is lower 
than 2 K.  


GROUPING OF SUBSTANCES AND READ-ACROSS APPROACH 


For the determination of the boiling point read-across is usually not possible. However 
interpolation may still be possible within homologous series. 


TESTING IS TECHNICALLY NOT POSSIBLE 


Testing is not possible if: 


· the substance is an explosive; 


· the substance is self-reactive; 


· any chemical change occurs during the melting point study; 


· the liquid decomposes before the boiling point is reached even at reduced pressures 
below 0.2 kPa.  


In such cases the decomposition temperature in relation to the (reduced) pressure should be 
reported, in order to allow determination of whether it is the substance itself or its 
decomposition products that should be considered under environmental conditions for the 
purpose of risk assessment. The details of the determination method should also be reported.  


Further adaptation possibilities 


Data generated with the same tests and classification principles as specified in the CLP 
Regulation on boiling point generated in conjunction with transport classification can be 
                                           
14 The NIST have a useful statistical approach which has been used for the evaluation of literature boiling 
point data (ref.: http://webbook.nist.gov/chemistry/site-cal.html#AVG). 



http://webbook.nist.gov/chemistry/site-cal.html#AVG
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deemed to satisfy the REACH requirements on a case-by-case basis. As stated in Annex IX of 
the REACH Regulation, when for certain endpoints, it is proposed to not provide information for 
other reasons than those mentioned in column 2 of that Annex or in Annex XI of REACH, this 
fact and the reasons must also be clearly stated. Such an approach may then be used. 


 Impurities; uncertainties R.7.1.3.5


Impurities can have a significant influence on the boiling point. Therefore utmost care should 
be taken in the selection of the key study(s), or weight-of-evidence approaches, that the data 
selected is representative of the substance being registered by the respective companies.  


 Endpoint specific information in the registration dossier / in R.7.1.3.6
IUCLID 


Materials and methods 


· type of method or reference to the standard or the test method applied. 


Results and discussion 


· boiling point value ( °C) as measured; 


· pressure value and unit; 


· rate of temperature increase if available; 


· decomposition (if applicable); 


· measurement uncertainty if available; 


· boiling point value in ºC (corrected to standard pressure, except where the boiling point 
has been determined at specified reduced pressures) (as above, but in a separate block 
of fields); 


· if testing is waived, the reasons for waiving must be documented in the dossier. 


 Note: In cases where the boiling point is determined at reduced pressure a determination 
at ambient pressure is obviously not possible. A boiling point at standard pressure could 
then only be derived by extrapolation of the vapour pressure curve in cases where a 
vapour pressure curve is known. Even in such cases this corrected/extrapolated boiling 
point could only be nominal one and would be potentially misleading because it is not 
possible to determine it at ambient pressure.  


Any deviation from the guideline method used or any other special consideration should be 
reported. In cases where there is more than one source of data, the endpoint summary under 
results and discussion should provide a justification for the selection of the key study chapter. 


Reference to other ECHA Guidance Documents 


Further detailed guidance on boiling point can be found in the following chapters: 


IUCLID Section REACH Annex Endpoint title IUCLID 5 End User 
Manual Chapter 


ECHA Practical 
Guide 3 


4.3 VII 7.3 Boiling point E.4.4 3.3 
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R.7.1.4 Relative density  


 Type of property R.7.1.4.1


For gaseous materials, relative density is of value in determining the tendency to settle or to 
disperse when discharged at high concentrations into the atmosphere. The relative density of 
gaseous substances can be calculated from molecular weight using the Ideal Gas Law. 


For insoluble liquids and solids,  (absolute) density will be a determining factor in the settling 
of the substance. 


 Definition R.7.1.4.2


Density (ρ) of a substance is the quotient of the mass m and its volume V: 


ρ = m/V SI units (kg/m3) 


The relative density is related to a standard, the density of which is set to 1. It has no 
dimension. For gases air is used as standard so that gases with a relative density of less than 1 
are lighter than air (and and those with a value above 1 heavier). 


The relative density, D4
20, of solids or liquids is the ratio between the mass of a volume of 


substance to be examined, determined at 20 ºC, and the mass of the same volume of water, 
determined at 4 ºC (at which temperature, water has its maximum density, i.e. 999.975 
kg/m3).  


 Test method(s) R.7.1.4.3


Test methods for determining (absolute) density are applicable to solids and liquids. Table 
R.7.1-3 lists the respective test methods. 


Table R.7.1-3 Test methods for determining density 


Method Applicability Maximum Dynamic Viscosity (Liquids only)/Pa.S 


Hydrometer  Liquids 5 


Hydrostatic balance  Solids and Liquids 5 


Immersion ball Liquids 20 


Pycnometer Solids and Liquids 500 


Air comparison pycnometer Solids - 


Oscillating densitimeter Liquids 5 


 


EU Test guideline A.3 for relative density Regulation (EC) No 440/2008 includes a list of 
standards with technical information about the different methods and actual measuring of 
different types of substances.   
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 Adaptation of the standard testing regime R.7.1.4.4


Adaptation possibilities according to column 2 of Annex VII to REACH 


Column 2 of REACH Annex VII provides the following specific rules for adaptation of the 
standard information requirement for relative density: 


‘The study does not need to be conducted if: 


· the substance is only stable in solution in a particular solvent and the solution density is 
similar to that of the solvent. In such cases, an indication of whether the solution 
density is higher or lower than the solvent density is sufficient; or 


· the substance is gaseous at room temperature. In this case, an estimation based on 
calculation can be made from its molecular weight and the Ideal Gas Laws.’ 


For liquids, it is useful to have some indication of the dynamic viscosity as this can affect the 
choice of method. The physical state of test substances should always be homogeneous, this is 
particularly relevant for highly viscous substances where internal bubbles can be formed; in 
these cases, the test substance should be allowed to rest until all internal bubbles have 
disappeared. 


The summary should include the numerical value for density and temperature at which it was 
measured, test material identity, purity of the sample used, physical state, method and 
guideline used and reference substance (if any). 


Adaptation possibilities according to Annex XI to REACH  


USE OF EXISTING DATA: DATA ON PHYSICAL-CHEMICAL PROPERTIES FROM 
EXPERIMENTS NOT CARRIED OUT ACCORDING TO GLP OR THE TEST METHODS 
REFERRED TO IN ARTICLE 13 (3) OF REACH 


If experimental data are available (study reports or literature data) meeting the criteria in 
section 1.1.1 of Annex XI to REACH, these could be used to meet the endpoint data 
requirements. If an estimation method is used as a source of information according to Column 
2 of Annex VII, the QSAR model must meet the criteria set out in section 1.3 of Annex XI to 
REACH.  


WEIGHT OF EVIDENCE 


Where no single source of existing data (study reports, QSAR, literature data) is considered 
sufficiently reliable, thus not fully meeting the criteria in section 1.1.1 of Annex XI to REACH, 
or where several sources of similar reliability with deviating results exist, a weight of evidence 
approach may be used. The criteria in section 1.2 of Annex XI to REACH must then be met15. 


(Q)SAR 


(Q)SAR is generally not applicable for determination of relative density.  


For this endpoint there are often experimental measurements and therefore QSPR models for 
this property have not received special attention in the environmental literature. Several 
software programs can be used to calculate the density of a given substance but the 
documentation and validation of the methods is limited. 
                                           
15 The NIST have a useful statistical approach which has been used for the evaluation of literature data 
(ref.: http://webbook.nist.gov/chemistry/site-cal.html#AVG. 



http://webbook.nist.gov/chemistry/site-cal.html#AVG
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GROUPING OF SUBSTANCES AND READ-ACROSS APPROACH 


For the determination of the relative density read-across is usually not possible. However 
interpolation may still be possible within homologous series. 


TESTING IS TECHNICALLY NOT POSSIBLE 


Testing should always be considered, if none of the waiving possibilities applies. Waiving 
relative density testing on the basis of not being technically possible is not applicable.  


Further adaptation possibilities 


Not foreseen. 


 Impurities; uncertainties R.7.1.4.5


Impurities can have a significant influence on the density. This influence depends on the 
amount and density of the impurity; thus, the higher the amount of impurity and the higher 
the difference between the densities of the main component and the impurity, the higher the 
influence. Therefore utmost care should be taken in the selection of the key study(s), or 
weight-of-evidence approaches, that the data selected is representative of the substance being 
registered by the respective companies. 


Density is temperature dependant. Whenever possible, determinations should be performed at 
20°C. 


 Endpoint specific information in the registration dossier / in R.7.1.4.6
IUCLID 


Materials and methods 


· type of method or reference to the standard or the test method applied. 


Results and discussion 


· temperature (°C); 


· relative (for gases)/ absolute (for liquids and solids) density value (dimensionless); 


· measurement uncertainty if available; 


· if testing is waived, the reasons for waiving must be documented in the dossier. 


Any deviation from the guideline method used or any other special consideration should be 
reported. In cases where there is more than one source of data, the endpoint summary under 
results and discussion should provide a justification for the selection of the key study chapter. 


Reference to other ECHA Guidance Documents 


Further detailed guidance on relative density can be found in the following chapters:  


IUCLID Section REACH Annex Endpoint title IUCLID 5 End User 
Manual Chapter 


ECHA Practical 
Guide 3 


4.4 VII 7.4 Relative density E.4.5 3.4 
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R.7.1.5 Vapour pressure  


 Type of property R.7.1.5.1


Vapour pressure is a property: 


· for substance characterisation; 


· which serves as a key parameter for assessing some toxicological and environmental 
hazards; 


· which gives indications whether a substance may be available for inhalation as a vapour 
or may form flammable/explosive vapour-air mixtures; 


· which  allows determination of the volatility of a substance from an aqueous medium or 
soil, in terms of the Henry’s Law constant (Appendix R.7.1-1) and partition coefficient 
air/soil, respectively; 


· which allows determination of the right container/vessel to ensure safety during 
storage, transport and use; 


· which is importiant for physical hazard assessment. 


 Definition R.7.1.5.2


The vapour pressure of a substance is defined as the saturation pressure above a solid or a 
liquid substance at constant temperature. At the thermodynamic equilibrium, the vapour 
pressure of a pure substance is a function of temperature only. 


 Test method(s) R.7.1.5.3


Method A.4 of Regulation (EC) 440/2008 or OECD Test Guideline 104 (Vapour pressure) should 
be used for testing. It is useful to have preliminary information on the structure, the melting 
point and the boiling point of the substance to perform this test. 


There is no single measurement procedure applicable to the entire range of vapour pressure 
values. Therefore, several methods are recommended to be used for the measurement of 
vapour pressure from < 10-10 to 105 Pa. For the selection of the test method the scope and 
applicability specifications have to be taken into account. The results should be checked for 
consistency with other physical data like boiling point, flash point etc. 


It is recommended to determine the vapour pressure at least for two temperatures, for volatile 
substances (boiling point up to 150 °C) preferably at 20 °C and at 50 °C. 


Where standards are applicable, the use of the most recent updates is advised, please check 
section R.7.1.1.3 for further information. 


 Adaptation of the standard testing regime R.7.1.5.4


Adaptation possibilities according to column 2 of Annex VII to REACH   


Column 2 of REACH Annex VII provides the following specific rules for adaptation of the 
standard information requirement for vapour pressure: 


‘The study does not need to be conducted if the melting point is above 300 °C.  
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If the melting point is between 200°C and 300°C, a limit value based on measurement or a 
recognised calculation method is sufficient.’  


Vapour pressure testing is also not required for substances with a standard boiling point of < 
30 ºC, as these substances will have vapour pressures above the limit of measurement (i.e. 
105 Pa). 


Adaptation possibilities according to Annex XI to REACH   


USE OF EXISTING DATA: DATA ON PHYSICAL-CHEMICAL PROPERTIES FROM 
EXPERIMENTS NOT CARRIED OUT ACCORDING TO GLP OR THE TEST METHODS 
REFERRED TO IN ARTICLE 13 (3) OF REACH 


If experimental data are available (study reports or literature data) meeting the criteria in 
section 1.1.1 of Annex XI to REACH, these could be used to meet the endpoint data 
requirements. If an estimation method is used as a source of information according to Column 
2 of Annex VII, the QSAR model must meet the criteria set out in section 1.3 of Annex XI to 
REACH.  


WEIGHT OF EVIDENCE 


Where no single source of existing data (study reports, QSAR, literature data) is considered 
sufficiently reliable, thus not fully meeting the criteria in section 1.1.1 of Annex XI to REACH, 
or where several sources of similar reliability with deviating results exist, a weight of evidence 
approach may be used. The criteria in section 1.2 of Annex XI to REACH must then be met. 


(Q)SAR 


For the determination of the vapour pressure, (Q)SAR approaches may be used if 
determination by experiment is not possible.  


The vapour pressure depends on the temperature. This dependence was modelled by Grain 
(Grain, 1982), based on thermodynamic principles. The estimation methods differ for vapour 
pressure that can be applied for compounds that are liquid or gaseous at the temperature of 
interest, and for solid and liquid compounds. The former can be estimated by the Antoine 
equation, while the latter could be predicted by the Watson correlation, which accounts also for 
the heat of vaporisation. Another method, described by Mackay et al. (1982), is applicable only 
for hydrocarbons and halogenated hydrocarbons. Further, the Grain model was modified to be 
applicable for all solids, liquids, and gases.  These methods are still in practical use today. 


The OECD guideline 104 reports that the Watson correlation is applicable over the pressure 
range from 105 Pa to 10-5 Pa. It should in any case be pointed out that estimated values for 
vapour pressure can be subjected to great uncertainty if the computed pressure is lower than 
1 Pa, especially when the boiling point has not been experimentally determined (OECD 
monograph 67). The uncertainty is even greater if the estimated value is used together with 
water solubility in order to estimate the Henry’s Law constant. 


The environment monograph 67 of the OECD describes all of the above mentioned methods 
and the OECD guideline 104 supports the use of the Watson correlation for the calculation of 
vapour pressure, but does not specifically reject other calculation methods. 


The handbook for estimating the physico-chemical properties of organic compounds (Reinhard 
and Drefahl, 1999) reports another method based on thermodynamic properties and 
elaborated by Mishra and Yalkowsky that discussed the application of the method of Mackay 
(Mackay et al., 1982). 
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The equation by Mishra and Yalkowsky gave significantly better estimates than the method of 
Mackay on the same data set (Mishra and Yalkowsky, 1991). 


Another methodology that proved to be effective in estimating vapour pressure relies on group 
contribution approaches. Several models using this strategy have been proposed (Reinhard 
and Drefahl, 1999; see Table R.7.1-4). 


Table R.7.1-4 Group contribution approach and vapour pressure 


Compounds Authors Methodology Statistics 


Alkyl aromatic compounds Amidon and Anik Group contribution 
approach 


Standard error 


¼ 1.1 kJ on the estimation for 
the free energy of vaporisation  


Mono-, di-, tri- and tetra 
substituted  


Hoshino et al. Group contribution 
approach 


Average error 3.7% 


Max. Error 30.9% 


Perfluorinated saturated 
hydrocarbons 


Kelly et al. Group contribution 
approach 


Arithmetic mean deviation <0.5% 


 


Numerous other models are available for the estimation of vapour pressure, and 
Schwarzenbach et al. (1993), Delle Site (1996), Sage and Sage (2000) and Dearden (2003) 
have reviewed many of these. The descriptors used in vapour pressure QSPRs include physico-
chemical, structural and topological descriptors, and group contributions. Katritzky et al. 
(1998) used 4 CODESSA descriptors to model the vapour pressure (in atmospheres at 25 °C) 
of 411 diverse organic chemicals, with r2 = 0.949 standard error = 0.331 log unit. A number of 
studies (Andreev et al. 1994, Kühne et al. 1997, Yaffe & Cohen 2001) allow of the estimation 
of vapour pressures over a range of temperatures. 


GROUPING OF SUBSTANCES AND READ-ACROSS APPROACH 


For the determination of vapour pressure read-across is usually not possible. However 
interpolation may still be possible within homologous series. 


TESTING IS TECHNICALLY NOT POSSIBLE 


Vapour pressure testing is not required for substances with a standard boiling point of < 30 ºC, 
as these substances will have a vapour pressure value above the limit of measurement (i.e. 
105 Pa). 


For substances which decompose during measurement or which are unstable or explosive, 
determination of the vapour pressure may not be technically possible. This also applies to self-
reactive substances and organic peroxides. 


Pyrophoric substances may be difficult to handle experimentally. If fully inert conditions cannot 
be maintained during sample preparation and measurement, use of an appropriate calculation 
method is recommended.  


A calculation method should also be applied in the case of some corrosive substances which 
would destroy essential metallic parts of the measurement apparatus. 
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Further adaptation possibilities 


Not foreseen. 


 Impurities; uncertainties R.7.1.5.5


Impurities can have a large influence on vapour pressure. The influence depends on the 
amount of the impurity and the vapour pressure of that impurity. Small amounts of volatile 
impurities may increase the vapour pressure by several orders of magnitude. This has to be 
kept in mind when performing the measurements and for the interpretation of results. 
Therefore utmost care should be taken in the selection of the key study(s), or weight-of-
evidence approaches, that the data selected is representative of the substance being 
registered by the respective companies. 


Where there are volatile impurities in the sample which could affect the result, the substance 
may be purified. Test method A.4 states that it may also be appropriate to quote the vapour 
pressure for the technical material. However, in consideration of the large effect that impurities 
may have (see above), doing so is strongly discouraged. 


 Endpoint specific information in the registration dossier / in R.7.1.5.6
IUCLID 


Materials and methods 


· type of method or description of the apparatus or reference to the standard or the test 
method applied. 


Results and discussion 


· if testing is waived, the reasons for waiving must be documented in the dossier; 
· measured value of the vapour pressure for at least two temperatures; 
· estimate of the vapour pressure at 20 or 25 ºC (if not measured at these 


temperatures); 
· if a transition (change of state, decomposition) is observed, the following should be 


noted: 


· nature of change; 


· temperature at which change occurs.  


Any deviation from the guideline method used or any other special consideration should be 
reported. In cases where there is more than one source of data, the endpoint summary under 
results and discussion should provide a justification for the selection of the key study chapter. 


Reference to other ECHA Guidance Documents 


Further detailed guidance on vapour pressure can be found in the following chapters:  


IUCLID Section REACH Annex Endpoint title IUCLID 5 End User 
Manual Chapter 


ECHA Practical 
Guide 3 


4.6  VII 7.5  Vapour pressure  E.4.7 3.6 
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R.7.1.6 Surface tension  


 Type of property R.7.1.6.1


Surface tension measurements of aqueous solutions are significant since decreasing the 
surface tension of water may impact on the properties of the solution and other 
physicochemical measurements. 


 Definition R.7.1.6.2


· Surface tension: 


‘The free surface enthalpy per unit of surface area is referred to as surface tension’ (Council 
Regulation (EC) No 440/2008).  


The surface tension is given as: N/m (SI unit) or mN/m (SI sub-unit).  1 N/m = 10³ dyne/cm 
or 1mN/m = 1 dyne/cm in the obsolete cgs system.  


The surface tension of an aqueous solution of a substance can be used to determine whether 
the substance is surface active.  


· Surface active substance (surfactant): 


‘‘Surfactant’ means any organic substance and/or preparation [mixture] used in detergents, 
which has surface-active properties and which consists of one or more hydrophilic and one or 
more hydrophobic groups of such a nature and size that it is capable of reducing the surface 
tension of water, and of forming spreading or adsorption monolayers at the water-air interface, 
and of forming emulsions and/or microemulsions and/or micelles, and of adsorption at water-
solid interfaces’ (see Article 2(6) of Council Regulation (EC) No 648/2004). 


 Test method(s) R.7.1.6.3


Testing should be done in accordance with one of the methods specified under section A.5 of 
Regulation (EC) No 440/2008. These methods are applicable to most chemical substances.  


It is useful to have preliminary information on the water solubility, the structure, the hydrolysis 
properties and the critical concentration for micelles formation of the substance before 
performing the test. 


Surface tension measurements require a test material that is stable against hydrolysis during 
the test period and soluble in water at concentrations of > 1 mg/l. Measurements should be 
performed on a solution at either 90 % of the solubility limit or 1 g/l (where viscosity permits), 
whichever is smaller.  


 Adaptation of the standard testing regime R.7.1.6.4


Adaptation possibilities according to column 2 of Annex VII to REACH   


Column 2 of REACH Annex VII provides the following specific rules for adaptation of the 
standard information requirement for surface tension: 


‘The study need only be conducted if: 


· based on structure, surface activity is expected or can be predicted; or 


· surface activity is a desired property of the material. 
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If the water solubility is below 1mg/l at 20 °C the test does not need to be conducted.’ 


Adaptation possibilities according to Annex XI to REACH   


USE OF EXISTING DATA: DATA ON PHYSICAL-CHEMICAL PROPERTIES FROM 
EXPERIMENTS NOT CARRIED OUT ACCORDING TO GLP OR THE TEST METHODS 
REFERRED TO IN ARTICLE 13 (3) OF REACH 


If experimental data are available (study reports or literature data) meeting the criteria in 
section 1.1.1 of Annex XI to REACH, these could be used to meet the endpoint data 
requirements. If an estimation method is used as a source of information according to Column 
2 of Annex VII, the QSAR model must meet the criteria set out in section 1.3 of Annex XI to 
REACH.  


WEIGHT OF EVIDENCE 


Where no single source of existing data (study reports, QSAR, literature data) is considered 
sufficiently reliable, thus not fully meeting the criteria in section 1.1.1 of Annex XI to REACH, 
or where several sources of similar reliability with deviating results exist, a weight of evidence 
approach may be used. The criteria in section 1.2 of Annex XI to REACH must then be met. 


(Q)SAR 


At the time of writing, no reliable (Q)SAR methods exist for sufficiently accurate predictions of 
surface tension. 


GROUPING OF SUBSTANCES AND READ-ACROSS APPROACH 


For the determination of the surface tension read-across is usually not possible. However 
interpolation may still be possible within homologous series. 


TESTING IS TECHNICALLY NOT POSSIBLE 


Testing should always be considered, if none of the waiving possibilities applies. Testing may 
not be possible for reactive substances which react with water or air (hydrolyse, are 
pyrophoric, evolve gas, etc). 


Further adaptation possibilities 


Not foreseen. 


 Impurities; uncertainties R.7.1.6.5


For the measurement of surface tension the ring or plate tensiometer methods are preferred. 
The error on the measurement is in the order of 0.1–0.3 mN/m. Use of the standard protocols 
and GLP procedures are recommended. Surface active impurities in substances may in some 
cases lead to false-positive surface tension measurements. 


 Endpoint specific information in the registration dossier / in R.7.1.6.6
IUCLID 


Materials and methods 


• description of the apparatus and dimensions or reference to the standard or the test 
method applied; 
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• test material identity: apart from general issues, if surface tension of active impurities 
affects results, it should be noted. 


Results and discussion 


· surface tension value and unit (preferably mN/m or N/m but other units are also 
acceptable); 


· concentration of the solution*16;  
· age of solution*; 
· type of water or solution used*; 
· results from repeated measurements with varied equilibrium time (of the solution); 
· several measurement results should be provided to assess the possible time-


dependency of the measurement. Equilibration times may vary from minutes to hours. 
Measurements should be sufficient to prove that a constant surface tension was 
reached; 


· if testing is waived, the reasons for waiving must be documented in the dossier. 


Any deviation from the guideline method used (and reasons for it) or any other special 
consideration should be reported. In cases where there is more than one source of data, the 
endpoint summary under results and discussion should provide a justification for the selection 
of the key study chapter. 


Reference to other ECHA Guidance Documents 


Further detailed guidance on surface tension can be found in the following chapters: 


IUCLID Section REACH Annex Endpoint title IUCLID 5 End User 
Manual Chapter 


ECHA Practical 
Guide 3 


4.10 VII 7.6 Surface tension E.4.11 3.9 


 


  


                                           
16 *As indicated in test A.5. Surface tension described in Council Regulation (EC) No 440/2008). 
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R.7.1.7 Water solubility  


Advice to registrants with regard to nanomaterials characterisation of water solubility can be 
found in Appendix R7-1 Recommendations for nanomaterials applicable to: Chapter R7a 
Endpoint specific guidance, section 2.2.1 Water solubility.   


 Type of property R.7.1.7.1


Water solubility is a significant parameter for a number of reasons: 


· the mobility of a test substance is largely determined by its solubility in water. In 
general, highly soluble substances are more likely to be distributed by the hydrological 
cycle; 


· water soluble substances gain access to humans and other living organisms;  


· knowledge of the water solubility is a prerequisite for setting up test conditions for a 
range of fate (e.g. biodegradation, bioaccumulation) and effects studies; 


· it is also used to derive other environmental parameters, such as Kow, Koc and Henry’s 
Law Constant (Appendix R.7.1-1). It is also used as input for some QSAR models; 


· water solubility is used as a regulatory trigger for waiving certain physicochemical and 
ecotoxicological endpoints. 


 Definition R.7.1.7.2


‘The solubility of a substance in water is specified by the saturation mass concentration of the 
substance in water at a given temperature. The solubility in water is specified in units of mass 
per volume of solution. The SI unit is kg/m3 (grams per litre may also be used)’ (see 
Regulation (EC) No 440/2008, A.6, section 1.2). 


Mixtures of organic compounds, e.g. petroleum substances, behave differently from their 
single constituent compounds when brought into contact with water. Petroleum substances are 
typically hydrophobic and exhibit low solubility in water. However, reflecting the range of 
structures, constituent hydrocarbons will exhibit a wide range of water solubility. Therefore, 
water solubility measurements for these substances are loading rate dependent due to their 
complex composition. This water solubility behaviour impacts on both the conduct and 
interpretation of aquatic toxicity tests for these complex substances. The complex composition, 
and generally low water solubility, impact also on the choice and conduct of biodegradation 
studies. 


Consequently,  the above definition for solubility of a single substance in water is not 
applicable to substances which are multi-component, such as multi-constituent or UVCB 
substances, i.e. complex substances. The usually accepted meaning of ‘solubility’ in such cases 
is ‘the composition of the aqueous solution formed at equilibrium under a defined set of 
conditions’. Temperature and the amount of substance added per unit volume of water (i.e. 
the ‘loading’) are the main factors to consider. It may not always be possible to establish that 
equilibrium of all components has been achieved; in these cases, time and type of agitation of 
the test vessels must also be described.  


Similar testing issues also apply to inorganic compounds. Water solubility among compounds 
of the same metal may differ by several orders of magnitude. Differences in the solubility of 
metal compounds are related to the metal species and the characteristics of the aqueous 
medium. Highly soluble inorganic metal compounds can be assessed through the normal 
procedures. For sparingly soluble metal compounds, a solubility product can be calculated 
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thermodynamically (e.g. by using the Facility for Analysis of Chemical Thermodynamics 
(‘F*A*C*T’, FACT-Win version 3.05). Although metals are generally insoluble, metals in the 
elemental state may react with water or a dilute aqueous electrolyte to form soluble or 
sparingly soluble cationic or anionic products. During this process the metal will oxidise, or 
transform, from the neutral or zero oxidation state to a higher oxidation state. The OECD Test 
Guidance on transformation/dissolution of metals and sparingly soluble metal compounds 
(OECD, 2001) can be used to determine the rate and extent to which metals and sparingly 
soluble metal compounds can produce soluble bioavailable ionic and other metal-bearing 
species in aqueous media under a set of standard laboratory conditions representative of those 
generally occurring in the environment. The outcomes of the transformation/dissolution tests 
are to be used for aquatic  environmental hazard classification purposes. 


 Test method(s) R.7.1.7.3


No single method is available to cover the whole range of solubility values in water, from 
relatively soluble to very low soluble substances. General test guidelines (OECD Method 105; 
EU Method A.6, Regulation (EC) No 440/2008) include two test methods which cover the whole 
range of solubility values but are not applicable to volatile substances. Water solubility 
determinations are normally run at 20 ºC in distilled water according to standard test 
guidelines (OECD Method 105; EU Method A.6). Solubility data determined using these 
standard physico-chemical guidelines may differ if the test material is solubilised in either 
aqueous solutions containing salts or at different test temperatures (or both) (e.g. 
ecotoxicological test media). 


The methods should be applied to essentially pure substances that are stable in water. Details 
of suitable methods are shown in Table R.7.1-5. 


A number of standardised methods are available for the determination of single substances 
and complex mixtures of liquids and solids. For metals and sparingly soluble inorganic metal 
compounds a specific water solubility approach was designed to measure transformation to the 
dissolved fraction under standard conditions. The test methods are not applicable to volatile 
substances. Care should be taken to ensure that the test substances examined are as pure as 
possible and their solubility levels are determined analytically using a specific analytical 
method wherever possible. Precautions should be taken to minimise degradation of the test 
substance, in particular if long periods of equilibration are required (e.g. ‘slow stir’ methods). 


Measurement of water solubility does not usually impose excessive demands on chemical 
techniques. However, measurement of the solubility of sparingly soluble compounds requires 
extreme care to generate saturated solutions of the material without the introduction of 
dispersed material; invariably specific methods of analysis are able to determine the low levels 
(sub ppb-ppm) in solution. Reported water solubility data for such compounds can often 
contain appreciable errors. 
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Table R.7.1-5 Test methods for the determination of water solubility 


Method details Applications and 
requirements 


Repeatability 
and sensitivity 


Column elution method 


Based on elution of the test substance with water from 
a micro-column which is charged with an inert carrier 
material such as glass beads, silica gel or sand and an 
excess of test substance. The water solubility is 
determined when the mass concentration of the eluate 
is constant. 


The mass concentration of the test substance is 
determined analytically 


Applicable to essentially 
pure substances only 


Used for low solubilities (< 
10–2 g/l) 


Organic substances, but 
not mobile oils or liquids 


 


< 30% ;     
down to 1 µg/l 


Flask method 


The test substance is dissolved in water at a 
temperature somewhat above the test temperature. 
When saturation is achieved the mixture is cooled and 
kept at the test temperature, stirring as long as 
necessary to reach equilibrium 


The mass concentration of the test substance is 
determined analytically 


Applicable to essentially 
pure substances and also 
complex substances. 


Use of fast stirring 
techniques (300-400 rpm) 
appropriate for higher 
solubility  (> 10–2 g/l) test 
substances. 


Use of slow-stirring 
techniques (<100 rpm) 
appropriate for low 
solubility (< 10–2 g/l) test 
substances (Letinski et al, 
2002) 


Requires equilibration 
study to determine the 
time taken to equilibrate 
the test substance and 
water 


  


< 15%;      
down to 1 µg/l 


OECD series on Testing and Assessment Number 29 - 
Guidance Document on Transformation/Dissolution of 
Metals and Metal Compounds in Aqueous media. 


Applicable to all metals 
and sparingly soluble 
inorganic metal 
compounds  


/ 


 


 Adaptation of the standard testing regime R.7.1.7.4


Adaptation possibilities according to column 2 of Annex VII to REACH   


Column 2 of REACH Annex VII provides the following specific rules for adaptation of the 
standard information requirement for water solubility: 


‘The study does not need to be conducted if:  


· the substance is hydrolytically unstable at pH 4, 7 and 9 (half-life less than 12 hours); 
or 


· the substance is readily oxidisable in water. 
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If the substance appears ‘insoluble’ in water, a limit test up to the detection limit of the 
analytical method shall be performed.’ 


For ionising substances, the pH-dependence of the water solubility should be known. At least 
the pH of the test water needs to be identified. In the context of marine risk assessment, when 
the pKa is close to 8 it may be necessary to obtain realistic measurements using seawater. 


For volatile compounds, it can be useful to have information on the vapour pressure. 


Adaptation possibilities according to Annex XI to REACH   


USE OF EXISTING DATA: DATA ON PHYSICAL-CHEMICAL PROPERTIES FROM 
EXPERIMENTS NOT CARRIED OUT ACCORDING TO GLP OR THE TEST METHODS 
REFERRED TO IN ARTICLE 13 (3) OF REACH 


Most physical properties, such as molecular weight, melting point, boiling point, density and 
water solubility can be obtained from commonly used environmental Handbooks, such as 
Verschueren’s Handbook of Environmental Data on Organic Chemicals (1983), Howard’s 
Handbook of Environmental Fate and Exposure Data, Vol. I and II (1990), Lide’s CRC 
Handbook of Physics and Chemistry, Lange’s Handbook of Chemistry, the Merck Index, the 
Aldrich Catalog, Kirk-Othmer Encyclopaedia of Chemical Technology and other handbook 
compilations such as Riddick et al. (1986). 


Alternatively, searching on various environmental databases, such as HSDB 
(http://www.toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?HSDB), will provide summaries of 
chemical and physical properties of substances. 


 It is not unusual to find in the literature a wide range of solubilities for the same product. The 
oldest literature generally yields the highest solubility values: this is due to the fact that 
products were originally not as pure as they are nowadays and also non-specific methods were 
used which would not differentiate between the dissolved product and any impurities. Reported 
water solubility data for such compounds can often contain appreciable errors. Therefore, the 
reliability of data must be demonstrated by providing information on the identity and purity of 
the test substance, the methodology used to make the measurement, and whether or not this 
was performed to GLP standards. 


If experimental data are available (study reports or literature data) meeting the criteria in 
section 1.1.1 of Annex XI to REACH, these could be used to meet the endpoint data 
requirements. If an estimation method is used as a source of information according to Column 
2 of Annex VII, the QSAR model must meet the criteria set out in section 1.3 of Annex XI to 
REACH.  


WEIGHT OF EVIDENCE 


Secondary data sources can be used in a WoE approach and they can collectively support the 
choice of a specific value for the water solubility. These secondary sources have to be based on 
a critical evaluation of peer-reviewed data and a consequent selection of a reliable and 
representative value for the water solubility. The use of Klimisch codes, can be extended to 
these secondary sources and a reliability code of (2) valid with restrictions should be assigned 
when using an authoritative secondary source. 


Where no single source of existing data (study reports, QSAR, literature data) is considered 
sufficiently reliable, thus not fully meeting the criteria in section 1.1.1 of Annex XI to REACH, 
or where several sources of similar reliability with deviating results exist, a weight of evidence 
approach may be used. The criteria in section 1.2 of Annex XI to REACH must then be met. 



http://www.toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?HSDB
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(Q)SAR 


For an organic solute to dissolve in water, firstly, the solute molecules must be separated from 
one another. Secondly, the solvent molecules must become partially separated from one 
another to create a cavity large enough to accommodate the solute. Once the solute occupies 
the cavity, there will be new attractive forces between solute and solvent. Finally, the water 
molecules in the solvation shell will form extra H-bonds to neighbouring water molecules. 
Thus, the water solubility depends not only on the affinity of a solute for water, but also on its 
affinity for its own structure. Molecules that are strongly bound to each other require 
considerable energy to separate them. This also means that such compounds have high 
melting points (for solids). Generally, solids with a high-melting temperature have poor 
solubility in any solvent. 


Removal of a molecule from its crystal lattice means an increase in entropy, and this can be 
difficult to model accurately. For this reason, as well as the fact that the experimental error on 
solubility measurements can be quite high (generally reckoned to be about 0.5 log unit), the 
prediction of aqueous solubility is not as accurate as is the prediction of octanol/water 
partitioning. Nevertheless, many papers (Dearden 2006) and a book (Yalkowsky & Banerjee 
1992) have been published on the prediction of aqueous solubility, as well as a number of 
reviews (Lyman 1990, ECETOC 1998, Reinhard & Drefahl 1999, Mackay 2000, Schwarzenbach 
et al. 2003, Dearden 2006). There are also a number of software programs available for that 
purpose (ECETOC 2003, Dearden 2006). Livingstone (2003) has discussed the reliability of 
aqueous solubility predictions from both QSPRs and commercial software. 


It should be noted that there are various ways that water solubilities can be reported: in pure 
water, at a specified pH, at a specified ionic strength, as the undissociated species (intrinsic 
solubility), or in the presence of other solvents or solutes. Solubilities are also reported in 
different units, for example g/100 ml, mole/litre, mole fraction. The use of mole/litre is 
recommended, as this provides a good basis for comparison.  


For solids, work has to be done to remove molecules from their crystal lattice, and the simplest 
way to account for this is to use what Yalkowsky and co-workers have termed the general 
solubility equation (GSE), which incorporates a melting point term to account for the behaviour 
of solids (Sanghvi et al 2003): 


log Saq = 0.5 – log Kow – 0.01(MP – 25) 


where MP is the melting point (oC). The melting point term is taken as zero for compounds 
melting at or below 25oC. Calculated log Kow and MP values can be used in the GSE, although 
measured values are preferred. Aqueous solubilities of 1026 non-electrolytes, with a log Saq 
range of – 13 to + 1 (S in mole L-1), calculated with the GSE had a standard error of 0.38 log 
unit. 


Good predictions for a large diverse data set have been obtained by the use of linear solvation 
energy descriptors (Abraham & Le 1999). These included two terms for polarity/polarisability, 
the sums of hydrogen bond donor and acceptor abilities of the solute molecule, and an 
expression of molecular volume 


According to the Abraham and Le equation, the main factors controlling aqueous solubility 
seem to be hydrogen bond acceptor ability and molecular size, both of which are important 
elements in the molecular mechanisms of solubility. 


Solubility can vary considerably with temperature, and it is important that solubility data are 
reported at a given temperature. 
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GROUPING OF SUBSTANCES AND READ-ACROSS APPROACH 


For the determination of the water solubility read-across is usually not possible. However 
interpolation may still be possible within homologous series. 


TESTING IS TECHNICALLY NOT POSSIBLE 


For this endpoint, testing should almost always be possible and water solubility should usually 
be determined experimentally. Nonetheless, testing by the flask method might be precluded 
when the high viscosity of the saturated test solutions prevent from normal stirring. If it is 
technically not possible to conduct the study as a consequence of the properties of the 
substance (e.g. substances flammable in contact with water or substances readily oxidisable in 
water), testing may be omitted according to general rules for adaptation of the standard 
testing regime described in REACH Annex XI, Section 2.  


Further adaptation possibilities 


Not foreseen. However, for complex substances the information obtained from such testing is 
not relevant or of practical use, and therefore conducting the test may be waived where the 
data is irrelevant for subsequent assessments. 


 Impurities; uncertainties R.7.1.7.5


The water solubility of the test substance can be considerably affected by the presence of 
impurities. 


For a complex substance, the measured solubility is dependent on the amount of test 
substance added. In practical terms, solubility data are generated using at least two loading 
rates (e.g. 100 mg/l and 1000 mg/l). Accuracy in determining water solubility decreases as the 
water solubility of a test substance is reduced (e.g. as shown for reference substance data in 
OECD Method 105). When dealing with test substances with water solubilities of the order of < 
10 µg/l, precautions need to be taken to avoid the introduction of dispersed material into the 
final extract. 


Therefore utmost care should be taken in the selection of the key study(s), or weight-of-
evidence approaches, that the data selected is representative of the substance being 
registered by the respective companies. 


 Endpoint specific information in the registration dossier / in R.7.1.7.6
IUCLID 


Materials and methods 


· description of the apparatus and dimensions or reference to the standard or the test 
method applied; 


· results from preliminary test (if any); 
· chemical identity and impurities (preliminary purification step, if any); 
· water temperature during saturation process; 
· analytical method employed; 
· any evidence of chemical instability; 
· all information relevant for the interpretation of the results. 


If Column Elution method: 


· concentrations, flow rates and pH for each sample; 
· mean and standard deviation of five samples at least; 
· average for each of two successive runs at least; 
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· nature and loading of support material; 
· solvent used. 


If Flask method: 


· pH of each sample; 
· individual analytical determinations and the average; 
· average of the values for different flasks. 


Results and discussion & Applicant’s summary and conclusion 


· water solubility in (mg/l) at temperature (°C); 
· pH value and concentration of test substance; 
· description of solubility (if relevant); 
· if testing is waived, the reasons for waiving must be documented in the dossier. 


Any deviation from the guideline method used or any other special consideration should be 
reported. In cases where there is more than one source of data, the endpoint summary under 
results and discussion should provide a justification for the selection of the key study chapter. 


Reference to other ECHA Guidance Documents 


Further detailed guidance on water solubility can be found in the following chapters: 


IUCLID 
Section 


REACH 
Annex 


Endpoint 
title 


IUCLID 5 End User Manual 
Chapter 


ECHA Practical 
Guide 3 


4.8 VII 7.7 Water 
solubility 


E.4.9 3.8 
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R.7.1.8 Partition coefficient n-octanol/water  


Advice to registrants with regard to nanomaterials characterisation of water solubility can be 
found in Appendix R7-1 Recommendations for nanomaterials applicable to: Chapter R7a 
Endpoint specific guidance, section 2.2.2 Partition coefficient n-octanol/water.   


 Type of property R.7.1.8.1


The n-octanol/water partition coefficient (Kow) is one of the key physicochemical parameters, 
and it is used in numerous estimation models and algorithms for environmental partitioning, 
sorption, bioavailability, bioconcentration, bioaccumulation and also human toxicity and 
ecotoxicity. As such Kow is a critical parameter for chemical safety assessment, classification 
and labelling, and PBT assessment/screening (where required). 


The generation of a Kow value is required at all tonnage bands (i.e. > 1 t/y; information 
requirements according to REACH Annexes VII-X). 


 Definition R.7.1.8.2


The n-octanol/water partition coefficient (Kow) is defined as the ratio of the equilibrium 
concentrations of a dissolved substance in a two-phase system consisting of the largely 
immiscible solvents n-octanol and water. The property is moderately temperature-dependent 
and typically measured at 25 °C. For further information on definition and units please see the 
Test Methods  Regulation ((EC) No 440/2008), test method A.8, section 1.2. 


 Test method(s) R.7.1.8.3


EU test method A.8 of the Test Methods Regulation ((EC) No 440/2008) describes two test 
procedures; a direct measurement via the Shake Flask method (OECD Test Guideline 107) and 
a correlation approach using the HPLC method (OECD Test Guideline 117). The Shake Flask 
method falls within the logKow range -2 to 4 and the HPLC method within the range 0 to 6. 
The applicability of the methods differ depending on the substance type and the amount of 
impurities in the test substance. Neither of the methods is applicable to surface active 
materials, for which an estimated value based on individual solubilities, or a calculated value 
along with calculation details should be provided. As with any endpoint and predictive method, 
the documentation and training set of the predictive method should be examined carefully to 
decide whether it is applicable to special categories of substances, such as zwitterionic or 
surface active substances. 


Regardless of the method used, highly accurate measurements of log Kow > ~5 are 
complicated by the fact that small amounts of octanol are entrained in the aqueous phase, 
leading to a potential underestimation of the measured log Kow values. All of the direct 
methods for measuring log Kow require quantifying the test material in either octanol or water 
and preferably in both matrices.  


In addition, the OECD test guideline 123, Slow-stirring method, can be used to generate data 
for this endpoint. 
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Table R.7.1-6 Methods for determination of partition coefficient n-octanol/water 


Method details REPEATABILITY APPLICABILITY RANGE 


Shake Flask Method (EU A.8, OECD TG 107) 


The Shake Flask method is the default procedure. It is 
considered to give accurate results for low to medium 
hydrophobic substances. For substances with a high 
expected log Kow, alternative methods are recommended. 
A suitable analytical method is needed to determine the 
concentration of the test material in the octanol and 
water phases. By applying mass balance considerations, 
it may be possible to measure the test material in only 
the less-soluble phase.  However, this approach 
significantly decreases the reliability in the reported 
value. 


This technique is not suitable for surface active 
compounds (surfactants), or compounds that hydrolyse 
rapidly. 


Three replicates 
should fall within 
+/- 0.3 log Kow 


-2 < log Kow < 4 


HPLC Method (EU A.8, OECD TG 117)  


This is a relatively quick way of estimating log Kow. It is 
not measured directly, but from a correlation between 
log k (capacity factor) and log Kow for a series of 
reference substances. It therefore depends on the quality 
of the log Kow measurement of reference substances 
(often measured by the shake flask method). A series of 
reference compounds with similar chemical functionality 
to the test material should be used to generate the log k: 
log Kow correlation. In general, the HPLC method is less 
sensitive to impurities than the shake flask method. The 
RP-HPLC is not recommended for strong acids and bases, 
metal complexes or surface active agents, or for 
measurements across very different classes of 
substances. The HPLC method is also very suitable for 
measuring the Kow of mixtures of chemical homologues. 


Three replicates 
should fall within 
+/- 0.1 log Kow 


0 < log Kow < 6 


Slow-Stirring Method (OECD TG 123) 


This is a more recent method developed as an alternative 
to the shake flask procedure (OECD TG 107, EU A.8). 
The advantage of slow stirring versus shaking is that 
emulsion formation will be reduced. The method requires 
a few days to reach equilibrium. The method may be 
difficult to adapt to a high throughput approach. As with 
the other direct methods, a suitable analytical method is 
needed to measure the concentration of the test material 
in the octanol and water phases.  


NB: Radiolabelled substances – which may be 
synthesised for use in other tests – can be very useful for 
accurate log Kow determination.  


Intralaboratory 
median standard 
deviation from 
0.15 – 0.3 Log 
Kow  (Tolls et al, 
2003). 


Validation has shown that 
this method can also be 
used for very 
hydrophobic substances, 
up to Log Kow 8.3 (OECD 
2003, Tolls et al, 2003). 


Estimation method based on individual solubilities in EU 
A.8  


This method enables partition coefficients to be 
estimated based on the ratio of the solubility of the 
material in octanol and water.  For some substances 
(e.g. some surfactants and pigments) it is technically not 
feasible (or good practice) to measure an octanol-water 
partition coefficient by OECD 107. For such substances it 
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may be possible to obtain a ratio of the saturated  water 
solubility (OECD 105) and saturated octanol solubility (no 
guideline currently available but based on the principles 
of OECD 105).  This method however has the drawback 
that it does not include the interaction between the water 
and solvent phase (i.e. a substance with high Kow is 
rather 'pushed out of the water' than 'pulled into 
octanol’).  This explains the poor correlation typically 
observed between octanol solubility and Kow (Dearden, 
1990, Sijm et al., 1999). The ratio was found to be 
somewhat more representative if one uses 
octanol/saturated water and water/saturated octanol. 


As such, a ratio estimation would be a less preferred yet 
acceptable alternative for the octanol/water partition 
coefficient (Kow), but must be treated with caution as it 
would not have been derived in the same manner as 
other Kows (OECD TG 107). 


 


 Adaptation of the standard testing regime R.7.1.8.4


Adaptation possibilities according to column 2 of Annex VII to REACH   


Column 2 of REACH Annex VII provides the following specific rules for adaptation of the 
standard information requirement for n-octanol water partition coefficient: 


‘The study does not need to be conducted if the substance is inorganic. If the test cannot be 
performed (e.g. the substance decomposes, has a high surface activity, reacts violently during 
the performance of the test or does not dissolve in water or in octanol, or it is not possible to 
obtain a sufficiently pure substance), a calculated value for log P as well as details of the 
calculation method shall be provided.’ 


If experimental testing including estimation from the individual solubilities is not possible, log 
Kow must normally be calculated by an appropriate numeric method based on the molecule’s 
structure.  


In case of rapid hydrolysis the registrant needs to provide evidence in the form of a hydrolysis 
endpoint study record (study summary) and should consider testing for the hydrolysis products 
instead, as information on the properties of (environmentally and toxicologically) relevant 
degradation products are needed for conducting the risk assessment of the substance to be 
registered.  


Adaptation possibilities according to Annex XI to REACH   


The reporting of the Kow information cannot usually be waived (except for inorganic 
substances), because it is essential for CSA, classification and labelling and PBT assessments.  


USE OF EXISTING DATA: DATA ON PHYSICAL-CHEMICAL PROPERTIES FROM 
EXPERIMENTS NOT CARRIED OUT ACCORDING TO GLP OR THE TEST METHODS 
REFERRED TO IN ARTICLE 13 (3) OF REACH 


Log Kow is a commonly documented property in substance databases, such as IUCLID 
(http://ecb.jrc.it). Additional sources are the Canadian National Committee for CODATA 
(CNC/CODATA) database with evaluated log Kow values for over 20000 substances 
(http://logkow.cisti.nrc.ca/logkow/) and the QSAR Toolbox (http://www.qsartoolbox.org). 



http://ecb.jrc.it/

http://logkow.cisti.nrc.ca/logkow/

http://www.qsartoolbox.org/
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If experimental data are available (study reports or literature data) meeting the criteria in 
section 1.1.1 of Annex XI to REACH, these could be used to meet the endpoint data 
requirements. If an estimation method is used as a source of information according to Column 
2 of Annex VII, the QSAR model must meet the criteria set out in section 1.3 of Annex XI to 
REACH.  


WEIGHT OF EVIDENCE 


Measured values are given precedence over calculated values. For organic substances 
experimentally derived high-quality Kow values, or values which are evaluated in reviews and 
assigned recommended values, are preferred over other determinations of Kow. Where no 
single source of existing data (study reports, QSAR, literature data) is considered sufficiently 
reliable, thus not fully meeting the criteria in section 1.1.1 of Annex XI to REACH, or where 
several sources of similar reliability with deviating results exist, a weight of evidence approach 
may be used. The criteria in section 1.2 of Annex XI to REACH must then be met. 


(Q)SAR  


When no experimental data of high quality are available, or if experimental methods are 
known to be unreliable, valid (Q)SARs for log Kow may be used e.g. in a weight-of-evidence 
approach. Due to the availability of large number of measured log Kow values and robust QSAR 
models for this property, the QSARs can, in some cases, predict the partition coefficient of a 
molecule with higher accuracy compared to a single test. Such valid QSAR models may be 
used if they are restricted to substances for which their applicability is well characterised. In 
order to be used as a stand alone source of values to meet the data requirements of Annex 
VII, 7.8, the QSARs must meet the criteria set out in Annex XI, 1.3.  


GROUPING OF SUBSTANCES AND READ-ACROSS APPROACH 


For the determination of the partition coefficient n-octanol/water read-across is usually not 
possible. However interpolation may still be possible within homologous series. 


TESTING IS TECHNICALLY NOT POSSIBLE 


Testing should always be considered, if none of the waiving possibilities applies.  


Further adaptation possibilities 


Not foreseen. 


 Impurities; uncertainties R.7.1.8.5


The effect of impurities in the test substance are discussed in the referenced test guidelines. 


Difficult to test substances: 


There are certain structural or physico-chemical properties that can make the accurate 
determination of Kow or its measurement difficult. Difficult to test substances include poorly 
soluble, volatile, surface active, ionisable substances, mixtures of substances, as well as 
substances subject to rapid degradation due to such processes as phototransformation, 
hydrolysis, oxidation, or biotic degradation. 


Guidance on regulatory compliant Kow determination for ionisable substances and salts: 


The Kow is typically defined as the partition coefficient of the neutral, undissociated form of a 
substance. However, the relative extent to which an ionisable substance is likely to be 
dissociated in the environment (with pH usually in the range 5-9) can have a marked effect on 
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its physicochemical properties, especially the octanol-water partition coefficient and water 
solubility, which in turn affect fate and behaviour. As log Kow is routinely used to predict 
bioconcentration/bioaccumulation potential, this aspect is especially important in a PBT 
context. For substances which dissociate within an environmentally relevant pH range (pKa 5-
9), values for Kow must be derived for the neutral form, and preferably also for the dissociated 
form. In some cases a factor 4-5 has been recorded between the log Kow of both species. The 
value for the dissociated molecule determined around a pH of 7 (sometimes referred to as 
Dow) is considered more realistic for PBT and chemical safety assessment. 


Based on practical experience the following guidance is provided: 


Simple acids and bases in the normal pH range: 


· The HPLC method is to be applied to acids and bases in their non-ionised forms, 
although the pH should be kept in the range 2 to 9 (however pH 5 to 9 is preferred). 


· For the shake-flask method, the approach must be followed in which the study is 
conducted at a pH where the substance is not ionised, if possible, or at a pH where the 
extent of ionisation is minimised. 


· Validated QSAR estimations may be useful for acids and bases. 


Zwitterionic substances: 


· For zwitterions, the shake-flask method should be used to develop a valid Kow value. 
Even if the ionic charge pattern of the compound in octanol is not known, the value 
represents a practical and useful parameter. It is not justifiable to expect a full 
description of all the equilibria in both water and octanol. The pH of such a study should 
be 7 or the iso-electric point (pH value at which the molecule has no net electrical 
charge), as long as that point is in the range pH 5 to 9, so as to maximise the 
possibility of partition into octanol. There is no need to give both pH values. 


· The HPLC method must not be used. The usual estimation methods should be valid, but 
particular care should be exercised. 


· QSAR estimations may be useful provided that they are validated. 


Salts of organic compounds: 


· The shake-flask method should be used, usually at pH 7, or at any pH in the range 5 to 
9 which maximises the potential for partition into octanol. For salts, the nature of the 
analytical method compared to the chemical composition will have to be considered. 
The ideal is to monitor cation and anion** individually in both phases. When only one 
half can be analysed, then the result must be understood as partial, even if it is the 
best that is achievable. 


· Estimation by HPLC is not valid for the whole salt. 


· QSAR methods will be valuable in assessing the properties of each half of the salt. 
Current estimation methods cannot estimate the Kow of the ion pair. 


Guidance on regulatory compliant Kow determination for surfactants: 


In many cases a calculated Kow value based on the octanol and water solubilities will be the 
first choice for surfactants. It is also useful to compare a calculated with a measured value. For 
the calculation approaches, one needs to consider the pH of the system (which determines the 
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ionisation of the surfactant – see Section R.7.1.17). None of the experimental methods is very 
well suited for determining the Kow of surface active substances. The shake flask method is the 
least suitable experimental method for surfactants. HPLC methodology may fail due to 
secondary interactions, and is sensitive to fluctuations of ionic strength. The slow stirring 
method in theory is the best, but still not demonstrated to be perfect. If using slow stirring, 
one needs to demonstrate a consistent result when starting with the surfactant in either phase, 
not just in the octanol. A working approach for surfactants might be the comparison of 
measured solubilities in octanol and water. However, it would  then be prudent to take the 
critical micelle concentration in water (CMC) as a solubility limit, in order to avoid the artefact 
of unrealistically low Kow values. 


Guidance on regulatory compliant Kow determination for mixtures: 


It is possible that different components of mixtures have significantly different behaviour in the 
physico-chemical tests and therefore also in vivo and in the environment. It is therefore 
important to ensure that the results presented for the physico-chemical tests represent each 
component rather than the mixture being treated as a single component. For simple mixtures 
where the components are known and easily identifiable, this may mean presenting individual 
values for Kow. For complex mixtures, the HPLC method is ideal for determination of Kow, and 
a defined range of values should be presented, with an indication of the proportion of 
substance within a given range (e.g. > 90 % of components have log Kow in the range 4-5), to 
allow the significance of these results to be reflected in the risk assessment. The HPLC method 
is also recommended for petroleum products, which are typically mixtures. 


 Endpoint specific information in the registration dossier / in R.7.1.8.6
IUCLID 


Materials and methods 


Shake-flask method (EU A.8/OECD TG 107): 


· equilibrium concentrations of the test substance in both phases; 
· relative volumes of the two phases; 
· analytical method(s). 


Calculation method (EU A.8): 


· identification of the method; 
· working principle of the method; 
· reference to the method; 
· information on source chosen to justify Kow values of  fragments being manipulated;  
· applicability of the method. 


HPLC method (EU A.8/OECD TG 117): 


· column(s) used; 
· mobile phase (composition, buffer, pH); 
· reference substances with respective Kow values from the literature; 
· concentrations measured. 


Slow-stirring method (OECD TG 123): 


· label purity of labelled substances and molar activity (where appropriate); 
· sampling times; 
· description of the test vessels and stirring conditions; 
· number of replicates; 
· temperature during the experiment; 







62 
Chapter R.7a: Endpoint specific guidance 


Version 3.0 – August 2014 
 


 


· volumes of 1-octanol and water at the beginning, during and remaining after the test; 
· determined concentrations of the test substance in 1-octanol and water as a function of 


time; 
· description of the test vessels and stirring conditions (geometry of the stirring bar and 


of the test vessel, vortex height in mm, and when available: stirring rate) used; 
· analytical methods used to determine the test substance (its repeatability and 


sensitivity) and the method limit of quantification; 
· sampling times; 
· pH of the aqueous phase and of the buffers used, when pH is adjusted for ionisable 


molecules; 
· number of replicates; 
· demonstration of mass balance; 
· temperature and standard deviation or the range of temperature during the 


experiment; 
· the regression of concentration ratio against time. 


Results and discussion 


· final value for log Kow; 
· Kow values and their mean; 
· standard deviation of individual Kow values; 
· theoretical value when it has been calculated; 
· temperature of the test solutions (°C); 
· pH value(s) of the aqueous solution(s); 
· composition and concentration of buffers; 
· concentration of the stock solution; 
· if testing is waived, the reasons for waiving must be documented in the dossier. 


Any deviation from the guideline method used and reasons for it or any other special 
consideration should be reported. In cases where there is more than one source of data, the 
endpoint summary under results and discussion should provide a justification for the selection 
of the key study chapter. 


Reference to other ECHA Guidance Documents 


Further detailed guidance on partitition coefficient can be found in the following chapters:  


IUCLID Section REACH Annex Endpoint title IUCLID 5 End User 
Manual Chapter 


ECHA Practical 
Guide 3 


4.7 VII 7.8 Partitition 
coefficient 


E.4.8 3.7 
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R.7.1.9 Flash point  


 Type of property R.7.1.9.1


The flash point is a property: 


· for substance characterization; 


· for the classification of flammable liquids; 


· which is importiant for physical hazard assessment.  


 Definition R.7.1.9.2


The flash point is the lowest temperature of the liquid (as measured in a prescribed manner) at 
a pressure corrected to 101.325 kPa, at which application of an ignition source causes the 
vapour of the liquid to ignite momentarily and the flame to propagate across the surface of the 
liquid under the specified conditions of test (see section 1.2, Test Method A.9). 


 Test method(s) R.7.1.9.3


The EU test method A.9 – Flash point from the Regulation (EC) 440/2008 can be used. 
Suitable methods are listed in the CLP Regulation Annex I, 2.6.4.4, Table 2.6.3.  
 
The method to be used has to be chosen taking into account the properties of the liquid 
(viscosity, halogenated compounds present) and the scope of the standard. 


For substances with a high decomposition potential, a method using small amounts of liquid 
(e.g. EN ISO 3679: Determination of flash point - Rapid equilibrium closed cup method) is 
recommended to reduce the amount of substance under test.   


 
For classification purposes it is recommended to use the mean of at least two test runs. If the 
experimentally determined flashpoint is found to be within ± 2 °C of the limiting criterion for 
classification or assigning a category when using a non-equilibrium method, it is recommended 
to repeat the determination with an equilibrium method.  


 Adaptation of the standard testing regime R.7.1.9.4


Adaptation possibilities according to column 2 of Annex VII to REACH   


Column 2 of REACH Annex VII provides the following specific rules for adaptation of the 
standard information requirement for flash point: 


‘The study does not need to be conducted if: 


· the substance is inorganic; 


· the substance only contains volatile organic components with flash-points above 100 °C 
for aqueous solutions; or 


· the estimated flash-point is above 200°C; or  


· the flash-point can be accurately predicted by interpolation from existing characterised 
materials.’ 


The first point has to be further specified as:  
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· The substance is inorganic except where there are covalent bonds;  


because some inorganic liquids with covalent bonds are flammable e.g. CS2, N2H2, HCN.  


The third point should only be applied when a well validated estimation model was used. 


The fourth point should only be applied when there are enough reliable experimental data from 
existing characterised materials to be able to accurately interpolate to estimate the flash point. 


Adaptation possibilities according to Annex XI to REACH  


USE OF EXISTING DATA: DATA ON PHYSICAL-CHEMICAL PROPERTIES FROM 
EXPERIMENTS NOT CARRIED OUT ACCORDING TO GLP OR THE TEST METHODS 
REFERRED TO IN ARTICLE 13 (3) OF REACH 


If experimental data are available (study reports or literature data) which meet the criteria in 
section 1.1.1 of Annex XI to REACH, these could be used to meet the endpoint data 
requirements. If an estimation method is used as a source of information according to Column 
2 of Annex VII, the QSAR model must meet the criteria set out in section 1.3 of Annex XI to 
REACH.  


WEIGHT OF EVIDENCE 


For the determination of the flash point, weight of evidence is not possible. 


(Q)SAR 


For the determination of the flash point, QSAR approaches are discouraged for the purpose of 
classification / risk assessment, except where the mean absolute error of the QSAR is less than  
2 °C.  
For non-halogenated liquids calculation based on the vapour pressure curve and lower 
explosion limit of the substance can be used as a screening test and a flashpoint need not be 
determined experimentally if the calculated value is at least 5 °C higher than the relevant 
classification criterion. 


GROUPING OF SUBSTANCES AND READ-ACROSS APPROACH 


For the determination of the flash-point read-across is usually not possible. However 
interpolation may still be possible within homologous series. 


TESTING IS TECHNICALLY NOT POSSIBLE  


This applies if: 


· the liquid is an explosive;  
· the liquid is pyrophoric or self-reactive;  
· decomposition occurs during the melting point study; 
· some impurities have an inpact on the ignition source in such a way as to 


distort/invalidate the results. 


Testing should always be considered, if none of the waiving possibilities applies.  


Further adaptation possibilities 


The flash point does not need to be determined experimentally if conclusive and consistent 
literature data are available. 
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Data generated with the same tests and classification principles as specified in the CLP 
Regulation for flash point generated in conjunction with transport classification can satisfy the 
REACH requirements, but this needs to be checked on a case by case basis. 


 Impurities; uncertainties R.7.1.9.5


Impurities can have a significant influence on the flash point. The influence depends on the 
amount and the vapour pressure of the impurity. Even if their concentration is below 0.5 %, 
especially if their boiling point is substantially lower, they may have a strong effect on the flash 
point. Impurities with a higher boiling point will normally have no effect on the flashpoint. 
Therefore utmost care should be taken in the selection of the key study(s), or weight-of-
evidence approaches, that the data selected is representative of the substance being 
registered by the respective companies. 


 Endpoint specific information in the registration dossier / in R.7.1.9.6
IUCLID 


Materials and methods 


· reference to the standard or the test method applied; 
· open cup or closed cup (for classification purposes only the closed cup methods are 


allowed); 
· equilibrium or non-equilibrium method. 


Results and discussion 


· corrected flashpoint and unit; 
· data on repeatability and reproducibility as given in the method; 
· if testing is waived, the reasons for waiving must be documented in the dossier. 


Any deviation from the guideline method used (and reasons for it) or any other special 
consideration should be reported. In cases where there is more than one source of data, the 
endpoint summary under results and discussion should provide a justification for the selection 
of the key study chapter. 


Reference to other ECHA Guidance Documents 


Further detailed guidance on flash point can be found in the following chapters:  


IUCLID Section REACH Annex Endpoint title IUCLID 5 End User 
Manual Chapter 


ECHA Practical 
Guide 3 


4.11 VII 7.9 Flash point E.4.12 3.10 
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R.7.1.10 Flammability  


Some of the information requirements according to REACH Annex VII were phrased in a way 
that they correspond to ‘indications of danger’ as given in Annex II of the DSD. For 
substances, classification and labelling according to CLP Regulation has been mandatory since 
1 December 2010 (and will become mandatory for mixtures (preparations) from 1 June 2015, 
when the DPD will be repealed). Consequently properties associated with flammability are 
covered by classification of the substance according to the CLP Regulation. However, the 
physical hazards according to the CLP Regulation are structured completely differently from the 
physicochemical properties according to the DSD (and therefore also REACH, Annex VII). This 
means that for some of the CLP hazard classes an unambiguous assignment to one of the 
headlines (information requirements) in Annex VII to REACH is not possible. The assignment of 
hazard classes to the headline ‘Flammability’ as shown in the table below must therefore only 
be understood as a means to structure this document in accordance with Annex VII to REACH. 
It has to be noted that self-reactive substances and organic peroxides are assigned to the 
headline ‘Flammability’ and only a cross reference is added under the headline ‘Explosive 
properties’ because these two hazard classses can have explosive and/or flammable 
properties. 


Table R.7.1-7 Assignment of CLP hazard classes to the information requirement ‘Flammability’ 
according to REACH, Annex VII and correlation between the Test Method Regulation and the 
test method according to CLP and supporting link with the Guidance on the Application of the 
CLP Criteria. 


Information 
requirement 
according to 
Art. 10 (a) (vi) 
of the REACH 
Regulation (EC) 
No.  


1907/2006 
(the no. in 
brackets is the 
respective no. in 
the table in 
Annexes VII to IX 
to REACH) 


CLP Regulation 
(EC) No. 


1272/2008 
(the no. in 
brackets is the 
respective 
chapter no. in 
Annex I to CLP) 


Chapter in 
revised 
R.7(a) 
guidance 


Corresponding test 
method according 
to The Test Method 
Regulation 
Regulation (EC) No 
440/2008 


Corresponding 
test method 
according to CLP 
Regulation 


Chapter in 
the 


Guidance 
on the 


application 
of the 


CLP 
Criteria 
(ex 


RIP 3.6) 


Flammability 
(7.10) 


 


Flammable 
gases17 (2.2)* 


7.1.10.1 A.11 Flammability 
(gases)  


ISO 10156 


EN 1839 


2.2 


Flammable 
liquids (2.6)* 


7.1.10.2 for liquids: see Flash 
point 


see CLP, Annex 
I, Chapter 
2.6.4.4, Table 
2.6.3 


2.6 


Flammable 
solids (2.7)* 


7.1.10.3 A.10 Flammability 
(solids) 


UN Test N.1 2.7 


Self-reactive 
substances 
and mixtures 


7.1.10.4 n.a. UN Test series A 
to H 


2.8 


                                           
17 The 4th ATP to the CLP Regulation amends the criteria in the CLP Annex I, Section 2.2 Flammable 
gases by including subclassifications for chemically unstable gases.  
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(2.8)* 


Pyrophoric 
liquids (2.9)* 


7.1.10.5 A.13 Pyrophoric 
properties of solids 
and liquids 


UN Test N.3 2.9 


Pyrophoric 
solids (2.10)* 


7.1.10.6 UN Test N.2 2.10 


Self-heating 
substances 
and mixtures 
(2.11)* 


7.1.10.7 n.a. UN Test N.4 2.11 


Substances 
and mixtures 
which in 
contact with 
water emit 
flammable 
gases (2.12)* 


7.1.10.8 A.12 Flammability 
(Contact with water) 


UN Test N.5 2.12 


Organic 
peroxides 
(2.15)* 


7.1.10.9 n.a. UN Test series A 
to H 


2.15 


* Note that regardless of whether the hazard class or category is listed in Article 14(4)(a) REACH the 
chemical safety assessment (where required) must be performed in accordance with Article 14(3) REACH. 
Furthermore, according to Article 10(a)(iv) of REACH the technical dossier of a registration of a substance 
under the REACH Regulation must include information on classification and labelling of the substance as 
specified in section 4 of Annex VI to the REACH Regulation. 


In addition, it has to be noted that some substances have flammable properties which do not 
result in classification. Examples are the following: 


· gases that do not have a flammable range at 20 °C and standard pressure (and 
therefore are not classified as flammable gases) might have a flammable range at 
higher temperatures and/or pressure (e.g. ammonia); 


· liquids that do not have a flash point (and therefore are not classified as flammable 
liquids) might have an explosion range (especially halogenated hydrocarbons). 


Information about such properties should also be indicated in the dossier. 


 Flammable gases R.7.1.10.1


Definition  


‘Flammable gas means a gas or gas mixture having a flammable range with air at 20 °C and a 
standard pressure of 101.3 kPa’ (Annex I to CLP, Section 2.2.1). 


Classification criteria and relevant information  


Flammable gases are classified into two categories depending on their flammability range 
(Annex I to CLP, Section 2.2.2. Table 2.2.1). 
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Detailed guidance on the classification criteria and the test method(s) can be found in the 
Guidance on the application of the CLP Criteria, section 2.218. 


Adaptation of the standard testing regime 


ADAPTATION POSSIBILITIES ACCORDING TO COLUMN 2 OF ANNEX VII TO REACH   


Column 2 of REACH Annex VII provides the following specific rules for adaptation of the 
standard information requirement for flammability: 


‘The study does not need to be conducted:  


· if the substance is a solid which possesses explosive or pyrophoric properties. These 
properties should always be considered before considering flammability;or 


· for gases, if the concentration of the flammable gas in a mixture with inert gases is so 
low that, when mixed with air, the concentration is all time below the lower limit; or 


· for substances which spontaneously ignite when in contact with air.’ 


The relevant points can be paraphrased (first point is not relevant for this chapter), namely the 
study does not need to be conducted: 


· if the concentration of the flammable gas in a mixture when mixed with air is below the 
lower limit; 


· if the gas spontaneously ignites when in contact with air. 


Gases that spontaneously ignite in contact with air are pyrophoric and are therefore flammable 
gases.  


Adaptation possibilities according to Annex XI to REACH   


USE OF EXISTING DATA: DATA ON PHYSICAL-CHEMICAL PROPERTIES FROM 
EXPERIMENTS NOT CARRIED OUT ACCORDING TO GLP OR THE TEST METHODS 
REFERRED TO IN ARTICLE 13 (3) OF REACH 


If experimental data are available (study reports or literature data) meeting the criteria in 
section 1.1.1 of Annex XI to REACH, these could be used to meet the endpoint data 
requirements. If an estimation method is used as a source of information according to Column 
2 of Annex VII, the QSAR model must meet the criteria set out in section 1.3 of Annex XI to 
REACH.  


Many gases are classified in Annex VI to CLP either as Flam. Gas 1 or Flam. Gas 2, and 
additional flammable gases are listed in the UN-RTDG whose classifications correspond to 
Flam. Gas 1 according to CLP. 


                                           
18 The 4th ATP to the CLP Regulation amends the criteria in the CLP Annex I, Section 2.2 Flammable gases 
by including subclassifications for chemically unstable gases. Consequently the Guidance on the 
Application of the CLP Criteria, Part 2: Physical hazards has been restructured to take account of the 4th 
ATP, which applies to substances from 1 December 2014 and to mixtures from 1 June 2015. When the 
4th ATP is applied a Guidance corrigendum will be made to delete the outdated sub-chapter 2.2.1 
Flammable gases in the Guidance on the Application of the CLP criteria. 
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WEIGHT OF EVIDENCE 


Where no single source of existing data (study reports, QSAR, literature data) is considered 
sufficiently reliable, thus not fully meeting the criteria in section 1.1.1 of Annex XI to REACH, 
or where several sources of similar reliability with deviating results exist, a weight of evidence 
approach may be used. The criteria in section 1.2 of Annex XI to REACH must then be met. 


For gases that are not classified in Annex VI to the CLP Regulation nor in the UN-RTDG, there 
is ample scientific literature giving the flammability range for most gases (e.g. IEC 60079-20-1 
Data for flammable gases and vapours, relating to the use of electrical apparatus – (under 
revision).  


(Q)SAR 


At present (Q)SAR is generally not applicable for determination of explosion (/flammability) 
limits of gases.  


GROUPING OF SUBSTANCES AND READ-ACROSS APPROACH 


For the determination of the flammable gases read-across is usually not possible. However 
interpolation may still be possible within homologous series. 


TESTING IS TECHNICALLY NOT POSSIBLE 


Testing should always be considered, if none of the waiving possibilities applies.  


FURTHER ADAPTATION POSSIBILITIES 


Further adaptation is possible for gases that are known to be non-flammable. Examples are 
nitrogen, the noble gases (helium, neon, argon, krypton, xenon), carbon dioxide and sulphur 
hexafluoride. As stated in Annex IX of REACH, when for certain endpoints, it is proposed to not 
provide information for other reasons than those mentioned in column 2 of that Annex or in 
Annex XI of REACH, this fact and the reasons must also be clearly stated. Such an approach 
may then be used. 


Impurities; uncertainties 


Tests should be performed with the lowest concentration of impurities in the gas encountered 
in the normal manufacturing process and the moisture content should be less than or equal to 
0.01 mol %. Utmost care should be taken in the selection of the key study(s) and/or use of 
weight-of-evidence approaches that the data selected is representative of the substance being 
registered by the respective companies. 


How to conclude on the DSD classification 


All gases with a flammability range in air are classified ‘Extremely flammable F+ ; R12’ 
according to DSD, unless classified differently according to Annex VI, Table 3.2 of the CLP 
Regulation. This means that all gases classified as flammable gases according to CLP (either 
Category 1 or 2) are classified as ‘Extremely flammable F+; R12’.  


Endpoint specific information in the registration dosser/in IUCLID 


Material and methods: 


· description of the apparatus and dimensions or reference to the standard or the test 
method applied; 


· test temperature; 
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· tested concentrations. 


Results and discussion & Applicant’s Summary and conclusion (interpretation of 


results) 


· indicate lower and upper explosion limits in % volume; 
· if testing is waived, the reasons for waiving must be documented in the dossier. 


Any deviation from the guideline method used (and reasons for it) or any other special 
consideration should be reported. In cases where there is more than one source of data, the 
endpoint summary under results and discussion should provide a justification for the selection 
of the key study chapter. 


Reference to other ECHA Guidance Documents 


Further detailed guidance on flammability can be found in the following chapters: 


IUCLID 
Section 


REACH Annex Endpoint title IUCLID 5 End User 
Manual Chapter 


ECHA Practical 
Guide 3 


4.13 VII 7.10 Flammability  E.4.14 3.12 


Further information / references 


For the testing of flammable gases according to CLP classification requirements, refer also to 
the Guidance on the Application of the CLP Criteria, section 2.2, and in Directive 2008/47/CE.  


 Flammable liquids R.7.1.10.2


Definition  


Flammable liquid means a liquid which may form flammable/explosive vapour-air mixtures. 
Within the CLP Regulation ‘Flammable liquid’ means a liquid having a flashpoint of not more 
than 60 °C (see CLP Annex I, section 2.6.1). 


Classification criteria and relevant information  


Flammable liquids are classified in three categories according to the criteria of the CLP 
Regulation (see CLP Annex I, section 2.6, table 2.6.1) based on their boiling point and their 
flash point. Derogation is possible (see CLP Annex I, section 2.6.4.5) for Flam. Liquid Cat. 3 
having a flashpoint above 35 °C based on the information on sustained combustibility. 
Furthermore, gas oils, diesel and light heating oils having a flash point between ≥ 55 °C and ≤ 
75 °C may be regarded as Category 3 flammable liquids according to the CLP Regulation (CLP 
Annex I, section 2.6, footnote to table 2.6.1). 
 


In addition EUH018 - 'In use may form flammable/explosive vapour-air mixture' has to be 
assigned to substances classified under the CLP Regulation which may form 
flammable/explosive vapour-air mixtures although they do not have a flash point e. g. CH2Cl2, 
C2H3Cl3 . In such cases it is possible to make the decision on whether flammable/explosive 
vapour-air mixture may be formed based on either the determination of explosion limits 
according to EN 1839 or the determination of explosion points according to EN 15794. It is 
sufficient to determine either the lower explosion limit or the lower explosion point. 
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Detailed guidance on the classification criteria and the test method(s) can be found in the 
Guidance on the application of the CLP Criteria, section 2.6. 


Adaptation of the standard testing regime  
ADAPTATION POSSIBILITIES ACCORDING TO COLUMN 2 OF ANNEX VII TO REACH   


The entries ‘flammability’ (7.10), ‘boiling point’ (7.3) and ‘flashpoint’ (7.9) are the relevant 
ones. For the latter two entries, see their respective relevant sections in this document. 


Column 2 of REACH Annex VII provides the following specific rules for adaptation of the 
standard information requirement for flammability: 


‘The study does not need to be conducted:  


· if the substance is a solid which possesses explosive or pyrophoric properties. These 
properties should always be considered before considering flammability;or 


· for gases, if the concentration of the flammable gas in a mixture with inert gases is so 
low that, when mixed with air, the concentration is all time [i.e. ‘always’] below the 
lower limit; or 


· for substances which spontaneously ignite when in contact with air.’ 


The relevant points can be paraphrased (first two points are not relevant for this chapter), 
namely the 3rd point specifies that for flammability, Annex VII to REACH does not require 
testing for substances which spontaneously ignite when in contact with air. 


Adaptation possibilities according to Annex XI to REACH   


USE OF EXISTING DATA: DATA ON PHYSICAL-CHEMICAL PROPERTIES FROM 
EXPERIMENTS NOT CARRIED OUT ACCORDING TO GLP OR THE TEST METHODS 
REFERRED TO IN ARTICLE 13 (3) OF REACH 


If experimental data are available (study reports or literature data) meeting the criteria in 
section 1.1.1 of Annex XI to REACH, these could be used to meet the endpoint data 
requirements. If an estimation method is used as a source of information according to Column 
2 of Annex VII, the QSAR model must meet the criteria set out in section 1.3 of Annex XI to 
REACH.  


WEIGHT OF EVIDENCE 


Where no single source of existing data (study reports, QSAR, literature data) is considered 
sufficiently reliable, thus not fully meeting the criteria in section 1.1.1 of Annex XI to REACH, 
or where several sources of similar reliability with deviating results exist, a weight of evidence 
approach may be used. The criteria in section 1.2 of Annex XI to REACH must then be met. 


(Q)SAR 


To be used as a stand alone value to meet the data requirements of Annex VII, 7.8, QSAR 
models must meet the criteria set out in Annex XI, 1.3. The entries ‘boiling point’ (7.3) and 
‘flashpoint’ (7.9) are also the relevant ones, therefore please check under each respective 
QSAR sub-section for more information.  


Sustained Combustibility: 


No (Q)SAR exists currently.  
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For further reference see also the Guidance on the Application of the CLP Criteria, section 2.6. 


GROUPING OF SUBSTANCES AND READ-ACROSS APPROACH 


The entries ‘boiling point’ (7.3) and ‘flashpoint’ (7.9) are again the relevant ones. For both 
these entries, see their respective sections in this document. 


Sustained Combustibility: 


For the determination of the sustained combustibility read-across is usually not possible. 
However interpolation may still be possible within homologous series. 


TESTING IS TECHNICALLY NOT POSSIBLE 


Testing is not possible if: 


· the liquid is an explosive; 
· the liquid is pyrophoric or self-reactive. 


Testing should always be considered if none of the waiving possibilities applies.  


FURTHER ADAPTATION POSSIBILITIES 


Use of data on boiling point, flashpoint when determined with a closed cup method, explosion 
limits or lower explosion point from validated literature (see below chapter Further 
information/ references) is possible. Data on boiling point generated in relation to transport 
classification may also satisfy the Annex XI requirements. Data on flashpoint generated in 
relation to with transport classification may satisfy the Annex XI requirements if closed cup 
methods have been used. However care has to be taken in cases where there is no transport 
classification as ‘flammable liquid’, because certain substances can form flammable/explosive 
vapour-air mixtures although they do not have a flash point. 


As stated in Annex IX of REACH, when for certain endpoints, it is proposed to not provide 
information for other reasons than those mentioned in column 2 of that Annex or in Annex XI 
of REACH, this fact and the reasons must also be clearly stated. Such an approach may then 
be used. 


Impurities; uncertainties 


Boiling point: 


Impurities will influence the boiling point of the main component. The influence depends on the 
amount and boiling point of the impurity. The higher the amount and the higher the difference 
between the boiling points of the main component and the impurity, the higher the influence.  


Flashpoint: 


Special care has to be taken when a sample contains impurities with a lower boiling point than 
the main component. Even if their concentration is below 0.5 %, especially if their boiling point 
is substantially lower, they may have a strong effect on the test result. Impurities with a 
higher boiling point will normally have no effect on the flashpoint.  


Sustained combustibility: 
Impurities with lower boiling point may influence the ability to sustain combustion. However it 
is not yet possible to quantify the influence of impurities. 
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How to conclude on the DSD classification 


Based on the data on boiling point and flashpoint the DSD classification according to the 
respective DSD criteria is possible. Simplified direct translation between CLP classification and 
DSD classification is not possible, see figure below.  


 


Figure R.7.1-1 Comparison of the DSD and the CLP classification 


Substances exempted from classification in Cat. 3 because of their flashpoint and behaviour 
when tested for sustained combustibility can be exempted from being classified under DSD as 
R10, if they don’t show additional dangerous properties relevant for classification. 


Endpoint specific information in the registration dosser/in IUCLID 


The physicochemical studies reporting data relevant for classification as a flammable liquid 
(flashpoint and boiling point) are to be reported in the relevant IUCLID endpoint records. 


Material and methods 


See chapter flash point 0 and boiling point R.7.1.3. 


Results and discussion 


· corrected flashpoint and unit; 
· data on repeatability and reproducibility as given in the method; 
· boiling point value (°C) as measured; 
· pressure value and unit; 
· rate of temperature increase; 
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· decomposition (if applicable); 
· measurement uncertainty if available;  
· boiling point value in ºC (corrected to standard pressure, except where the boiling point 


was determined at reduced pressures) (as above, but in a separate block of fields); 
· if available explosion limits; 
· if testing is waived, the reasons for waiving must be documented in the dossier. 


Any deviation from the guideline method used (and reasons for it) or any other special 
consideration should be reported. In cases where there is more than one source of data, the 
endpoint summary under results and discussion should provide a justification for the selection 
of the key study chapter. 


Reference to other ECHA Guidance Documents 


Further detailed guidance on flammability can be found in the following chapters:  


IUCLID Section REACH Annex Endpoint title IUCLID 5 End User 
Manual Chapter 


ECHA Practical 
Guide 3 


4.13 VII 7.10 Flammability  E.4.14 3.12 


 


Further information / references 


See also R.7.1.3 Boiling point and 0 Flash point. For testing of flammable liquids according to 
CLP classification requirements refer also to the Guidance on the Application of the CLP 
Criteria, section 2.6.  


 Flammable solids R.7.1.10.3


Definition  


‘A flammable solid means a solid which is readily combustible, or may cause or contribute to 
fire through friction. Readily combustible solids are powdered, granular, or pasty substances or 
mixtures which are dangerous if they can be easily ignited by brief contact with an ignition 
source, such as a burning match, and if the flame spreads rapidly’ (see CLP Regulation, Annex 
I, section 2.7.1). 


Classification criteria and relevant information  


Solid substances and mixtures are classified as flammable in two categories according to their 
burning behaviour (see the CLP Regulation, Annex I, section 2.7) using UN Test N.1 as 
described in section 33.2.1 of the UN-MTC. 


Chapter 2.7 of the Guidance on the Application of the CLP Criteria gives detailed information 
on the CLP classification of flammable solids, the UN Test N.1 and the relation to the DSD and 
the UN-RTDG regulations. 


Adaptation of the standard testing regime 


ADAPTATION POSSIBILITIES ACCORDING TO COLUMN 2 OF ANNEX VII TO REACH   


Column 2 of REACH Annex VII provides the following specific rules for adaptation of the 
standard information requirement for flammable solids:  
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‘The study does not need to be conducted: 


· if the substance is a solid which possesses explosive or pyrophoric properties. These 
properties should always be considered before considering flammability;or 


· for gases, if the concentration of the flammable gas in a mixture with inert gases is so 
low that, when mixed with air, the concentration is all time [i.e. always] below the 
lower limit; or 


· for substances which spontaneously ignite when in contact with air.’ 


Concerning the first indent, testing for flammability of a solid is a part of classification in CLP 
Regulation. Refer also to the Guidance on the Application of the CLP Criteria, section 2.7 on 
classification requirements. For substances having explosive properties, testing for a 
classification as a flammable solid may be waived. This applies to substances and mixtures 
classified as explosives, organic peroxides and self-reactive substances and mixtures. 


Second indent is not applicable for this endpoint. 


With regards to the third indent, substances which spontaneously ignite when in contact with 
air are pyrophoric substances as defined by the CLP Regulation (see the Guidance on the 
Application of the CLP Criteria, section 2.10). Such substances are not classified as flammable 
solids but as pyrophoric solids under the CLP Regulation. 


Adaptation possibilities according to Annex XI to REACH  


USE OF EXISTING DATA: DATA ON PHYSICAL-CHEMICAL PROPERTIES FROM 
EXPERIMENTS NOT CARRIED OUT ACCORDING TO GLP OR THE TEST METHODS 
REFERRED TO IN ARTICLE 13 (3) OF REACH 


Literature data – even if available – should not be used since flammability strongly depends on 
particle size, surface treatment and other parameters. 


If experimental data are available (study reports or literature data) meeting the criteria in 
section 1.1.1 of Annex XI to REACH, these could be used to meet the endpoint data 
requirements. If an estimation method is used as a source of information according to Column 
2 of Annex VII, the QSAR model must meet the criteria set out in section 1.3 of Annex XI to 
REACH.  


If available data from an A.10 test method indicate that a classification as a flammable solid 
does not apply (result: not highly flammable), no more testing is necessary. However, if the 
A.10 test method has come to the conclusion ‘highly flammable’, it will be necessary to also 
determine the influence of the wetted zone as described in the UN Test N.1. 


WEIGHT OF EVIDENCE 


Where no single source of existing data (study reports, QSAR, literature data) is considered 
sufficiently reliable, thus not fully meeting the criteria in section 1.1.1 of Annex XI to REACH, 
or where several sources of similar reliability with deviating results exist, a weight of evidence 
approach may be used. The criteria in section 1.2 of Annex XI to REACH must then be met. 


(Q)SAR 


At present (Q)SAR is generally not applicable for flammable solids. Application of (Q)SAR is not 
possible. 
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GROUPING OF SUBSTANCES AND READ-ACROSS APPROACH 


At present, grouping and read across are not applicable. 


TESTING IS TECHNICALLY NOT POSSIBLE 


Testing should always be considered if none of the waiving possibilities applies.  


FURTHER ADAPTATION POSSIBILITIES 


As stated in Annex IX of REACH, when for certain endpoints, it is proposed to not provide 
information for other reasons than those mentioned in column 2 of that Annex or in Annex XI 
of REACH, this fact and the reasons must also be clearly stated. Such an approach may then 
be used. 


If a suitable screening test clearly shows that the substance is not flammable, further testing is 
not necessary (see also the Guidance on the application of the CLP Criteria, section 2.7.4.2). 
An example for a suitable screening test is the burning index as described in VDI guideline 
(VDI Guideline, 1990) if a burning index of 3 or less is found, the substance should not be 
classified as a flammable solid and no further testing is required. 


Substances and mixtures classified according to the CLP Regulation as explosives, organic 
peroxides, self-reactive substances and mixtures as well as pyrophoric or oxidising solids 
should not be considered for classification as flammable solids (see the Guidance on the 
Application of the CLP criteria, section 2.7.3). 


However, if a substance gives a positive result in UN Test Series 1 or 2 as described in the UN-
MTC, but is exempted from classification as an explosive on the basis of UN Test Series 6, a 
test for classification as a flammable solid should be performed. 


Impurities; uncertainties 


Impurities do not tend to have a large effect on the flammability of a solid. However, if a solid 
which is not flammable in the pure state contains flammable organic liquids or organometallic 
impurities it may burn more rapidly and thus become flammable. Therefore utmost care should 
be taken in the selection of the key study(s) and during use of weight-of-evidence approaches, 
that the data selected is representative of the substance being registered by the respective 
companies. 


How to conclude on the DSD classification 


Any substance found to be a flammable solid according to CLP Regulation has to be classified 
as ‘F; R11’ according to the DSD. 


Endpoint specific information in the registration dosser/in IUCLID 
Material and methods 


· description of the apparatus and dimensions or reference to the standard or the test 
method applied. 


Solid flammability: 


· indicate if preliminary and/or main test performed; 
· moisture content; 
· particle size and distribution (if available) (see R.7.1.14.1. Granulometry). 
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Results and discussion  


· indicate burning time; 
· pass/non pass of the wetted zone (in the case of the UN Test N.1); 
· if testing is waived, the reasons for waiving must be documented in the dossier. 


Any deviation from the guideline method used or any other special consideration should be 
reported. In cases where there is more than one source of data, the endpoint summary under 
results and discussion should provide a justification for the selection of the key study chapter. 


Reference to other ECHA Guidance Documents 


Further detailed guidance on flammability can be found in the following chapters: 


IUCLID Section REACH Annex Endpoint title IUCLID 5 End User 
Manual Chapter 


ECHA Practical 
Guide 3 


4.13 VII 7.10 Flammability  E.4.14 3.12 


 


Further information / references 


VDI guideline 2263, part 1, (1990): ‘Test methods for the Determination of the Safety 
Characteristics of Dusts’. 


For testing of flammable solids according to CLP classification requirements, refer also to the 
Guidance on the Application of the CLP Criteria, section 2.7.  


 Self-reactive substances and mixtures R.7.1.10.4


In the CLP Regulation self-reactive substances are a distinct hazard class. Self-reactive 
substances are classified into one of the seven categories of ‘Types A to G’ according to the 
classification criteria given in section 2.8.2.3 of Annex I of CLP. In the Dangerous Substances 
Directive (67/548/EEC) no hazard class for ‘self-reactive substances’ is defined. Nevertheless, 
self-reactive substances were also classified as dangerous according to the DSD, e.g. as 
flammable or as substances with explosive properties. 


As mentioned below under the sub-section ‘Definition’, self-reactive substances are excluded 
from testing as explosives according to Test Series 1 to 8 in Part I of the UN-MTC (see 
R.7.1.11.1 Explosives). In Test Series A to H however, no tests on sensitivity to impact (solids 
and liquids) and friction (solids only) are included. For the risk assessment and the safe use 
and handling, data according to the EU test method A.14 as described in Regulation (EC) No 
440/2008, if available, or UN Test 3 (a) (ii) BAM Fallhammer and Test 3 (b) (i) BAM friction 
apparatus (see R.7.1.11) should be part of the hazard communication in the registration 
dossier (REACH Annex VII, 7.11) and the safety data sheet. 


Definition  


The definition of a self-reactive substance is given in section 2.8.1 of Annex I to CLP 
Regulation: 


‘Self-reactive substances or mixtures are thermally unstable liquid or solid substances or 
mixtures liable to undergo a strongly exothermic decomposition even without participation of 
oxygen (air). This definition excludes substances and mixtures classified according to this Part 
as explosives, organic peroxides or as oxidising. A self-reactive substance or mixture is 
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regarded as possessing explosive properties when in laboratory testing the formulation is liable 
to detonate, to deflagrate rapidly or to show a violent effect when heated under confinement.’  


Background information and guidance on the definition is given in the Guidance on the 
Application of the CLP Criteria, sections 2.8.1 and 2.8.2. 


Classification criteria and relevant information  


Classification principles are given in CLP Regulation Annex I, sections 2.8.2 and 2.8.4. 
Background information and guidance on relevant aspects regarding the classification is given 
in the Guidance on the Application of the CLP Criteria, sections 2.8.4, 2.8.5 and 2.8.6. 


Adaptation of the standard testing regime 


ADAPTATION POSSIBILITIES ACCORDING TO COLUMN 2 OF ANNEX VII TO REACH   


Only self-reactive substances, as defined in the section definition, have to be tested according 
to the UN-MTC, Part II test series A - H. 


CLP Annex I, section 2.8.2.1 provides the following specific rules for adaptation of the standard 
information requirement for self-reactive substances and mixtures.  


‘Any self-reactive substance or mixture shall be considered for classification in this class as a 
self-reactive substance or mixture unless: 


a. they are explosives, according to the criteria given in 2.1; 


b. they are oxidising liquids or solids, according to the criteria given in 2.13 or 2.14, 
except that mixtures of oxidising substances, which contain 5 % or more of combustible 
organic substances shall be classified as self-reactive substances according to the 
procedure defined in 2.8.2.2; 


c. they are organic peroxides, according to the criteria given in 2.15; 


d. their heat of decomposition is less than 300 J/g; or 


e. their self-accelerating decomposition temperature (SADT) is greater than 75 º C for a 
50 kg package19.’ 


ADAPTATION POSSIBILITIES ACCORDING TO ANNEX XI TO REACH   


USE OF EXISTING DATA: DATA ON PHYSICAL-CHEMICAL PROPERTIES FROM 
EXPERIMENTS NOT CARRIED OUT ACCORDING TO GLP OR THE TEST METHODS 
REFERRED TO IN ARTICLE 13 (3) OF REACH 


A number of already tested and classified substances and mixtures are listed in UN-RTDG, 
section 2.4.2.3.2.3. Available information may originate from the classification for transport. 
More details are given in the Guidance on the Application of the CLP Criteria, sections 1.7.2.1 
and 2.8.6. 


If experimental data are available (study reports or literature data) meeting the criteria in 
section 1.1.1 of Annex XI to REACH, these could be used to meet the endpoint data 
requirements. If an estimation method is used as a source of information according to Column 


                                           
19


 ‘See UN RTDG, sub-sections 28.1, 28.2, 28.3 and Table 28.3.’ 
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2 of Annex VII, the QSAR model must meet the criteria set out in section 1.3 of Annex XI to 
REACH.  


WEIGHT OF EVIDENCE 


For the determination of the self-reactive substances and mixtures, weight of evidence is not 
possible. 


(Q)SAR 


At present (Q)SAR is generally not applicable for determination of self-reactive substances. 
Application of (Q)SAR is not possible. 


GROUPING OF SUBSTANCES AND READ-ACROSS APPROACH 


At present grouping and read-across are not applicable. 


TESTING IS TECHNICALLY NOT POSSIBLE 


A few of substances can, for safety reasons, only be handled and tested in diluted form, see 
the substances and mixtures listed in UN-RTDG, section 2.4.2.3.2.3. 


FURTHER ADAPTATION POSSIBILITIES 


Not foreseen. 


Impurities; uncertainties 


Minor impurities can have an influence on thermal stability. Background information and 
guidance on these aspects is given in the Guidance on the Application of the CLP Criteria, 
section 2.8.4.3. 


How to conclude on the DSD classification 


In the DSD self-reactive substances are not covered. They may be classified in other DSD 
classes (e.g. explosive substance, flammable solid or liquid). See also the Guidance on the 
Application of the CLP Criteria, section 2.8.6.1. 


What information is required in the registration dossier in IUCLID 


Material and methods 


· see UN-MTC, Part II, classification procedures and test series A-H. 


Results and discussion 


The following data on self-reactive substances should be submitted: 


· type of self-reactive substance; 
· decomposition energy (value and method of determination); 
· SADT (Self accelerating decomposition temperature) together with the volume the 


SADT relates to; 
· detonation properties (Yes/Partial/No); 
· deflagration properties (Yes rapidly/Yes slowly/No); 
· effect of heating under confinement (Violent/Medium/Low/No); 
· explosive power if applicable (Not low/Low/None). 
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For assigning the type of self-reactive substance, the list of currently assigned self-reactive 
substances according to the 2.4.2.3.2.3 of the UN-RTDG can be used, in cases where the 
assignment was based on test(s) according to the UN-MTC. The relevant underlying test data 
may be collected from the respective UN documents from the UN Committee of experts on the 
transport of dangerous goods, from test reports produced by competent authorities or 
industry, or from other reliable sources. 


Any deviation from the guideline method used (and reasons for it) or any other special 
consideration should be reported. In cases where there is more than one source of data, the 
endpoint summary under results and discussion should provide a justification for the selection 
of the key study chapter. 


The following example shows how the data mentioned above could be documented in the 
chemical safety report (CSR): 


Figure R.7.1-2 Example 2,2'-Azodi (isobutyronitrile) 


UN Test Series A to H Test 
method 


Results + 
Evaluation 


Remarks 


Propagation of detonation  A.5 “yes” Apparent density (kg/m3): 366 


Fragmented length (cm): 40 


Propagation of deflagration #1 C.1 “yes, slowly” 68 ms 


Propagation of deflagration #2 C.2 “no”  


Effect of heating under defined 
confinement #1 


Koenen E.1 “violent” Limiting diameter 3.0 mm 


Type of fragmentation: F 


Effect of heating under defined 
confinement #2 


DPVT E.2 “medium” Limiting diameter 5.5 mm 


Explosive power F.4 "not Low" Average net expansion (cm3): 
18 


SADT H.4 50 °C 500 ml Dewar vessel 


Competent Authority approval 
number 


Example from UN Recommendations on the Transport of Dangerous 
Goods, Manual of Tests and Criteria 


 


Reference to other ECHA Guidance Documents 


A template data set does not currently exist in IUCLID for the hazard class ‘self-reactive 
substances’. As long as there is no specific section available in IUCLID the test results in 
IUCLID section 4.23 ‘Additional physico-chemical information’ under the endpoint title ‘Self-
reactive substances’ should be inserted. In the CSR the information should be included under 
flammability. 


Further information / references 


Background information and guidance on classification testing, additional testing and available 
information is given in the Guidance on the Application of the CLP Criteria, section 2.8. 
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 Pyrophoric liquids R.7.1.10.5


Definition  


The definition of a pyrophoric liquid is given in the section 2.9.1 of Annex I to CLP Regulation: 


‘Pyrophoric liquid means a liquid substance or mixture which, even in small quantities, is liable 
to ignite within five minutes after coming into contact with air.’ 


Background information and guidance on the definition is given in the Guidance on the 
Application of the CLP Criteria, sections 2.9.1 and 2.9.2. 


Classification criteria and relevant information  


Classification principles are given in CLP Regulation Annex I, section 2.9.2. 


The criterion for a pyrophoric liquid is as follows: ‘The liquid ignites within 5 min when added 
to an inert carrier and exposed to air, or it ignites or chars a filter paper on contact with air 
within 5 min.’ 


Background information and guidance on relevant aspects regarding the classification is given 
in the Guidance on the Application of the CLP Criteria, sections 2.9.1, 2.9.2, 2.9.3 and 2.9.4. 


Adaptation of the standard testing regime 


ADAPTATION POSSIBILITIES ACCORDING TO COLUMN 2 OF ANNEX VII TO REACH   


Other flammability tests do not have to be performed as well as the determination of the self-
ignition temperature, if the substance is a pyrophoric substance. However, flammability in 
contact with water may be relevant. 


ADAPTATION POSSIBILITIES ACCORDING TO ANNEX XI TO REACH  


USE OF EXISTING DATA: DATA ON PHYSICAL-CHEMICAL PROPERTIES FROM 
EXPERIMENTS NOT CARRIED OUT ACCORDING TO GLP OR THE TEST METHODS 
REFERRED TO IN ARTICLE 13 (3) OF REACH 


The UN Test N.3 of the UN-MTC is also used for classification according to the regulations on 
the transport of dangerous goods (ADR and RID). If the liquid in question has been classified 
as belonging to Class 4.2, packing group I of the ADR/RID on the basis of UN Test N.3 results, 
it is a pyrophoric liquid according to CLP criteria. Packing group I of the ADR/RID directly 
corresponds to Category 1 of the CLP. 


According to the DSD, the A.13 method of Regulation (EC) 440/2008 is used for the 
assessment of pyrophoric properties for liquids and liquids. This method is identical to the UN 
Test N.3. 


If experimental data are available (study reports or literature data) meeting the criteria in 
section 1.1.1 of Annex XI to REACH, these could be used to meet the endpoint data 
requirements. If an estimation method is used as a source of information according to Column 
2 of Annex VII, the QSAR model must meet the criteria set out in section 1.3 of Annex XI to 
REACH.  


WEIGHT OF EVIDENCE 


Where no single source of existing data (study reports, QSAR, literature data) is considered 
sufficiently reliable, thus not fully meeting the criteria in section 1.1.1 of Annex XI to REACH, 
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or where several sources of similar reliability with deviating results exist, a weight of evidence 
approach may be used. The criteria in section 1.2 of Annex XI to REACH must then be met. 


(Q)SAR 


Application of (Q)SAR is not possible, however assessment of the chemical structure may be 
used to exclude pyrophoric properties of a substance. Such an assessment of chemical 
structure, in conjunction with experience in manufacture and handling, could also formally 
form part of a weight-of-evidence argument. 


GROUPING OF SUBSTANCES AND READ-ACROSS APPROACH 


Assessment of the chemical structure may be used to anticipate pyrophoric properties of a 
substance.  


TESTING IS TECHNICALLY NOT POSSIBLE 


Testing should always be considered if none of the waiving possibilities applies. Due to 
pyrophoric properties a number of other tests on physicochemical, toxicological and eco-
toxicological endpoints cannot be conducted. 


FURTHER ADAPTATION POSSIBILITIES 


Not foreseen. 


Impurities; uncertainties 


More background information and guidance on this and other aspects is given in the Guidance 
on the Application of the CLP Criteria, section 2.9. 


How to conclude on the DSD classification 


Because the test methods of DSD and CLP are identical for this endpoint there is no difference 
in classification, see also the Guidance on the Application of the CLP Criteria, section 2.9.6. 


Endpoint specific information in the registration dossier IUCLID 


Material and methods 


· description of the apparatus and dimensions or reference to the standard or the test 
method applied.  


Note that in this case the experience in handling may be sufficient. 


Results and discussion  


· whether ignition occurs when poured or whether the filter paper is charred; 
· if testing is waived, the reasons for waiving must be documented in the dossier.  


Any deviation from the guideline method used (and reasons for it) or any other special 
consideration should be reported. In cases where there is more than one source of data, the 
endpoint summary under results and discussion should provide a justification for the selection 
of the key study chapter. 


Reference to other ECHA Guidance Documents 
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Further detailed guidance on flammability can be found in the following chapters: 


IUCLID Section REACH Annex Endpoint title IUCLID 5 End User 
Manual Chapter 


ECHA Practical 
Guide 3 


4.13 VII 7.10 Flammability E.4.14 3.12 


 


Further information / references 


Background information and guidance on classification testing, additional testing and available 
information is given in the Guidance on the Application of the CLP Criteria, section 2.9. 


 Pyrophoric solids R.7.1.10.6


Definition  


The definition of a pyrophoric solid is given in CLP Regulation Annex I, section 2.10.1. 


‘Pyrophoric solid means a solid substance or mixture which, even in small quantities, is liable 
to ignite within five minutes after coming into contact with air.’ 


Background information and guidance on the definition is given in the Guidance on the 
Application of the CLP Criteria, sections 2.10.1 and 2.10.2. 


Classification criteria and relevant information  


Classification principles are given in CLP Regulation Annex I, section 2.10.2. 


The criterion for a pyrophoric solid is as follows: ‘The solid ignites within 5 minutes of coming 
into contact with air.’ 


Background information and guidance on relevant aspects regarding the classification is given 
in the Guidance on the Application of the CLP Criteria, sections 2.10.1, 2.10.2, 2.10.3 and 
2.10.4. 


Adaptation of the standard testing regime 


ADAPTATION POSSIBILITIES ACCORDING TO COLUMN 2 OF ANNEX VII TO REACH   


Other flammability tests do not have to be performed in addition to the determination of the 
self-ignition temperature, if the substance is a pyrophoric substance. However, flammability in 
contact with water may be relevant. 


ADAPTATION POSSIBILITIES ACCORDING TO ANNEX XI TO REACH   


USE OF EXISTING DATA: DATA ON PHYSICAL-CHEMICAL PROPERTIES FROM 
EXPERIMENTS NOT CARRIED OUT ACCORDING TO GLP OR THE TEST METHODS 
REFERRED TO IN ARTICLE 13 (3) OF  REACH 


The UN Test N.2 of the UN-MTC is also used for classification according to the regulations on 
the transport of dangerous goods (ADR and RID). If the solid in question has been classified as 
belonging to Class 4.2, packing group I of the ADR/RID on the basis of UN Test N.2 results, it 
is a pyrophoric solid according to CLP Regulation criteria. Packing group I of the ADR/RID 
directly corresponds to Category 1 of  CLP. 
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If experimental data are available (study reports or literature data) meeting the criteria in 
section 1.1.1 of Annex XI to REACH, these could be used to meet the endpoint data 
requirements. If an estimation method is used as a source of information according to Column 
2 of Annex VII, the QSAR model must meet the criteria set out in section 1.3 of Annex XI to 
REACH.  


According to the DSD, the A.13 method of Regulation (EC) 440/2008 is used for the 
assessment of pyrophoric properties for solids and liquids. This method is identical to the N.2 
test method. 


WEIGHT OF EVIDENCE 


Where no single source of existing data (study reports, QSAR, literature data) is considered 
sufficiently reliable, thus not fully meeting the criteria in section 1.1.1 of Annex XI to REACH, 
or where several sources of similar reliability with deviating results exist, a weight of evidence 
approach may be used. The criteria in section 1.2 of Annex XI to REACH must then be met. 


(Q)SAR 


Application of (Q)SAR is not possible, however assessment of the chemical structure may be 
used to exclude pyrophoric properties of a substance. Such an assessment of chemical 
structure, in conjunction with experience in manufacture and handling, could also formally 
form part of a weight-of-evidence argument. 


GROUPING OF SUBSTANCES AND READ-ACROSS APPROACH 


Assessment of the chemical structure may be used to anticipate pyrophoric properties of a 
substance. 


TESTING IS TECHNICALLY NOT POSSIBLE 


Testing should always be considered if none of the waiving possibilities applies. Due to 
pyrophoric properties a number of other tests on physicochemical, toxicological and 
ecotoxicological endpoints cannot be conducted. 


FURTHER ADAPTATION POSSIBILITIES 


Not foreseen. 


Impurities; uncertainties 


Particle size may play an important role. More background information and guidance on this 
and other aspects is given in the Guidance on the Application of the CLP Criteria, section 2.10. 


How to conclude on the DSD classification 


Because the test methods of DSD and CLP Regulation are identical for this endpoint there is no 
difference in classification, see also the Guidance on the Application of the CLP Criteria, section 
2.10.6. 


Endpoint specific information in the registration dosser/in IUCLID 


Material and methods 


· description of the apparatus and dimensions or reference to the standard or the test 
method applied;  
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· particle size and distribution (if practicable); 


Note that in this case experience in handling may be sufficient. 


Results and discussion 


· whether ignition occurs when poured; 
· if testing is waived, the reasons for waiving must be documented in the dossier.  


Any deviation from the guideline method used (and reasons for it) or any other special 
consideration should be reported. In cases where there is more than one source of data, the 
endpoint summary under results and discussion should provide a justification for the selection 
of the key study chapter. 


Reference to other ECHA Guidance Documents 


Further detailed guidance on flammability can be found in the following chapters: 


IUCLID Section REACH Annex Endpoint title IUCLID 5 End User 
Manual Chapter 


ECHA Practical 
Guide 3 


4.13 VII 7.10 Flammability E.4.14 3.12 


 


Further information / references 


Background information and guidance on classification testing, additional testing and available 
information is given in the Guidance on the Application of the CLP Criteria, section 2.10. 


 Self-heating substances and mixtures R.7.1.10.7


Definition  


For solids and liquids adsorbed onto a large surface, self-heating may occur by reaction with 
air with subsequent ignition. According to the section 2.11.1.1 of  Annex I to CLP Regulation: 


‘A self-heating substance or mixture is a liquid or solid substance or mixture, other than a 
pyrophoric liquid or solid, which, by reaction with air and without energy supply, is liable to 
self-heat; this substance or mixture differs from a pyrophoric liquid or solid in that it will ignite 
only when in large amounts (kilograms) and after long periods of time (hours or days).’ 


Classification criteria and relevant information  


Self-heating substances and mixtures are classified in two categories according to the criteria 
of the CLP Regulation (see section 2.11, table 2.11.1). In general, self-heating occurs only for 
solids in contact with air. The Guidance on the Application of the CLP Criteria, section 2.11 
gives detailed background information about this phenomenon. 


Adaptation of the standard testing regime 


ADAPTATION POSSIBILITIES ACCORDING TO COLUMN 2 OF ANNEX VII TO REACH   


Column 2 of the REACH Annex VII provides the following specific rules for adaptation of the 
standard information requirement for self-ignition temperature.  


‘The study does not need to be conducted: 
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· if the substance is explosive or ignites spontaneously with air at room temperature; or 


· for liquids non flammable in air, e.g. no flash point up to 200 °C, or 


· for gases having no flammable range, or  


· for solids, if the substance has a melting point < 160 °C, or if preliminary results 
exclude self-heating of the substance up to 400 °C.’ 


The first indent specifies that no data is required for substances which is explosive or ignites 
spontaneously with air at room temperature. 


Second and third indent are not applicable for this endpoint. 


With regards to fourth indent, for the purposes of REACH, no data are required for solids 
classified as: 


· pyrophoric; or 


· explosive, unstable or division 1.1 to 1.6; or 


· organic peroxide; or 


· self-reactive substance. 


Further, no data are required for substances with a melting point below 160 °C. This means 
also that liquids do not have to be tested for this endpoint for the purposes of this regulation. 
Annex VII of REACH also allows waiving ‘if preliminary results exclude self-heating of the 
substance up to 400 °C’. This refers to Test Method Regulation 440/2008, method A.16. 
However, the criteria are not very clear, and therefore it is recommended to instead refer to 
the CLP Regulation classification criteria, if applicable, and to waive otherwise. 


ADAPTATION POSSIBILITIES ACCORDING TO ANNEX XI TO REACH   


USE OF EXISTING DATA: DATA ON PHYSICAL-CHEMICAL PROPERTIES FROM 
EXPERIMENTS NOT CARRIED OUT ACCORDING TO GLP OR THE TEST METHODS 
REFERRED TO IN ARTICLE 13 (3) OF REACH 


Literature data – even if available – should not be used since self-heating strongly depends on 
particle size, surface treatment and other parameters. 


The use of existing data is possible provided that the test has been carried out by a qualified 
institution. If available data from a test according to method A.16 indicate that a classification 
as a self-heating substance does not apply, no more testing is necessary. However, the 
interpretation of the A.16 test method data in terms of the CLP criteria requires appropriate 
expert knowledge. 


WEIGHT OF EVIDENCE 


For the determination of the self-heating substances and mixtures, weight of evidence is not 
possible. 


(Q)SAR 


At present (Q)SAR is generally not applicable for self-heating substances and mixtures. 
Application of QSAR is not possible. 
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GROUPING OF SUBSTANCES AND READ-ACROSS APPROACH 


At present grouping and read-across are not applicable. 


TESTING IS TECHNICALLY NOT POSSIBLE 


In some cases, exothermic decomposition may occur when performing the test, and special 
care will be necessary with respect to performing the tests and interpreting the results; see the 
Guidance on the Application of the CLP criteria, section 2.11.4.4.3. In such cases, it may not 
be possible to determine these properties. 


FURTHER ADAPTATION POSSIBILITIES 


According to the UN-MTC, the classification procedure for self-heating substances or mixtures 
need not be applied if the results of a screening test can be adequately correlated with the 
classification test and an appropriate safety margin is applied. Examples of screening tests are: 


a. the Grewer Oven test (VDI guideline, 1990) with an onset temperature 80 K above the 
reference temperature for a volume of 1 litre; 


b. the Bulk Powder Screening Test (Gibson et al., 1985) with an onset temperature 60 K 
above the reference temperature for a volume of 1 litre. 


As stated in Annex IX of REACH, when for certain endpoints, it is proposed to not provide 
information for other reasons than those mentioned in column 2 of that Annex or in Annex XI 
of REACH, this fact and the reasons must also be clearly stated. Such an approach may then 
be used. The Guidance on the Application of the CLP Criteria, section 2.11.4.2 should be 
consulted for details about waiving and screening criteria.  


Impurities; uncertainties 


Particle size may play an important role. More background information and guidance on this 
and other aspects is given in the Guidance on the Application of the CLP Criteria, section 2.11. 


How to conclude on the DSD classification 


This hazard class is not defined in DSD, therefore translation is not possible. 


Endpoint specific information in the registration dosser/in IUCLID 


Material and methods 


· description of the apparatus and dimensions or reference to the standard or the test 
method applied;  


· indicate if preliminary and/or main test performed; 
· moisture content; 
· particle size and distribution (if available). 


Results and discussion 


· indicate temperature rise obtained for the individual tests and classification result. 


Any deviation from the guideline method used or any other special consideration should be 
reported. In cases where there is more than one source of data, the endpoint summary under 
results and discussion should provide a justification for the selection of the key study chapter. 


Reference to other ECHA Guidance Documents 
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Further detailed guidance on flammability can be found in the following chapters: 


IUCLID Section REACH 
Annex 


Endpoint title IUCLID 5 End User 
Manual Chapter 


ECHA Practical 
Guide 3 


4.13 VII 7.10 Flammability E.4.14 3.12 


 


Further information / references 


ECHA guidance document the Guidance on the Application of the CLP Criteria gives in section 
2.11 detailed information on the self-heating property, the CLP-classification, the relevant test 
method and the relation to the DSD and the UN-RTDG. 


VDI guideline 2263, part 1 (1990): ‘Test methods for the Determination of the Safety 
Characteristics of Dusts’. 


Gibson, N. Harper, D.J. Rogers (1985): ‘Evaluation of the fire and explosion risks in drying 
powders’, Plant Operations Progress, 4 (3), 181-189. 


 Substances which in contact with water emit flammable gases R.7.1.10.8


Definition 


The CLP Regulation, Annex I, section 2.12.1 provides the following definition:  


‘Substances or mixtures which, in contact with water, emit flammable gases means solid or 
liquid substances or mixtures which, by interaction with water, are liable to become 
spontaneously flammable or to give off flammable gases in dangerous quantities.’ 


Classification criteria and relevant information 


Classification according to the CLP Regulation is required if the gas produced upon contact with 
water ignites spontaneously and/or if the reaction rate with which the flammable gas is 
produced is ≥ 1 l/kgh. 


If the gas produced ignites spontaneously, this does not necessarily imply that the gas 
produced is pyrophoric but this generally is the case if the heat of reaction is sufficient to result 
in ignition of the gas. 


The test method for classification of substances and mixtures which in contact with water emit 
flammable gases is described in the UN-MTC (UN Test N.5, see Section 33.4). This method is 
referred to in Annex I, Part 2 of the CLP Regulation and it is strongly recommended to use this 
method and not to apply test method A.12 of the Test Methods Regulation if new testing is 
carried out. UN Test N.5 foresees dividing into three categories depending on the violence and 
rate of the reaction whereas test method A.12 does not allow any further dividing of the 
substances. Furthermore, the results of both methods might differ slightly due to some 
differences in the testing procedure (for these differences see the Guidance on the Application 
of the CLP Criteria, Section 2.12.6). Therefore unnecessary testing can be avoided by applying 
only UN Test N.5 because it leads to more detailed information (and has in any case to be 
applied for other purposes such as classification and transport). 


Data which is based on the classification according to DSD may be available. There are, 
however, differences between the methods UN Test N.5 and A.12 which should be considered. 
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They are described in detail in the Guidance on the Application of the CLP Criteria, section 
2.12.6. 


Detailed guidance on the test method itself can be found in the Guidance on the Application of 
the CLP Criteria, section 2.12.4.4.1. 


Adaptation of the standard testing regime 


ADAPTATION POSSIBILITIES ACCORDING TO COLUMN 2 OF ANNEX VII TO REACH   


Column 2 of REACH Annex VII provides the following specific rules for adaptation of the 
standard information requirement for flammability.  


‘The study does not need to be conducted: 


· if the substance is a solid which possesses explosive or pyrophoric properties. These 
properties should always be considered before considering flammability; or 


· for gases, if the concentration of the flammable gas in a mixture with inert gases is so 
low that, when mixed with air, the concentration is all time below the lower limit; or 


· for substances which spontaneously ignite when in contact with air.’ 


The first point is valid with regard to explosive substances because they are not classified as 
substances which in contact with water emit flammable gases. In that case testing can be 
waived. 


The other waiving possibilities are not applicable with regard to substances which in contact 
with water emit flammable gases. 


The first point is not correct with regard to pyrophoric substances because pyrophoric 
substances can be classified as substances which in contact with water emit flammable gases 
based on UN Test N.5 which is referred to by CLP. UN Test N.5 explicitly requires testing of 
pyrophoric substances under nitrogen (see UN-MTC, section 33.4.1.3.1).  


The second point is not applicable because gases do not fall under the hazard class of 
substances which in contact with water emit flammable gases. 


For the same reasons, the last point (waiving would be possible for substances which 
spontaneously ignite when in contact with air) is also not valid in this case. 


ADAPTATION POSSIBILITIES ACCORDING TO ANNEX XI TO REACH   


USE OF EXISTING DATA: DATA ON PHYSICAL-CHEMICAL PROPERTIES FROM 
EXPERIMENTS NOT CARRIED OUT ACCORDING TO GLP OR THE TEST METHODS 
REFERRED TO IN ARTICLE 13 (3) OF REACH 


If experimental data are available (study reports or literature data) meeting the criteria in 
section 1.1.1 of Annex XI to REACH, these could be used to meet the endpoint data 
requirements. If an estimation method is used as a source of information according to Column 
2 of Annex VII, the QSAR model must meet the criteria set out in section 1.3 of Annex XI to 
REACH.  


WEIGHT OF EVIDENCE 


Where no single source of existing data (study reports, QSAR, literature data) is considered 
sufficiently reliable, thus not fully meeting the criteria in section 1.1.1 of Annex XI to REACH, 
or where several sources of similar reliability with deviating results exist, a weight of evidence 
approach may be used. The criteria in section 1.2 of Annex XI to REACH must then be met. 
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(Q)SAR 


There are currently no QSPR models for predicting whether a substance in contact with water 
emits flammable gases and if so what the gas evolution rate is. 


GROUPING OF SUBSTANCES AND READ-ACROSS APPROACH 


At present grouping and read-across are not applicable. 


TESTING IS TECHNICALLY NOT POSSIBLE 


Testing should always be possible if none of the waiving possibilities applies. If the substance 
is known to be soluble in water to form a stable solution, or if it is clearly known that it does 
not react with water, e.g. because it is manufactured or washed with water, testing is not 
necessary. 


FURTHER ADAPTATION POSSIBILITIES 


Classification in certain hazard classes do not foresee the assignment of further physical 
hazard classes or at least normally do not match with classification in this hazard class: 


Substances that are classified as explosives, self-reactives or organic peroxides are not 
classified in this hazard class (or any other physical hazard class). For explosives this is 
considered through the first point of the adaptation possibilities according to REACH Annex VII, 
column 2 (see above). 


Oxidizing substances are generally not considered for flammability and therefore are also not 
classified in this hazard class (there may be some exceptions, however). 


As stated in Annex IX of REACH, when for certain endpoints, it is proposed to not provide 
information for other reasons than those mentioned in column 2 of that Annex or in Annex XI 
of REACH, this fact and the reasons must also be clearly stated. Such an approach may then 
be used. 


Impurities; uncertainties 


The descriptions of the methods UN Test N.5 and A.12 are not very detailed and therefore 
allow for technical variations such as with regard to the apparatus used or the procedure. In 
particular, the testing protocol does not prescribe a specific method for measuring the gas 
evolution rate. An interlaboratory comparison for this test method has shown that laboratories 
- based on the freedom the description of the test methods gives - apply different approaches 
when performing this test. Furthermore, the interlaboratory comparison showed that the test 
results vary in a rather wide range. It therefore has to be kept in mind that this test method 
has a non-negligible uncertainty with regard to trueness and precision. Therefore utmost care 
should be taken in the selection of the key study(s), or weight-of-evidence approaches, that 
the data selected is representative of the substance being registered by the respective 
companies. 


Sea water may be a particular case of interest (in case of maritime transport). 


How to conclude on the DSD classification 


Substances which in contact with water emit flammable gases would be classified as ‘F; R15’ 
under DSD (the sum of categories 1 to 3 corresponds to ‘F; R15’). 
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Endpoint specific information in the registration dosser/in IUCLID 


Material and methods 


· description of the apparatus and dimensions or reference to the standard or the test 
method applied;  


· partice size and distribution. 


Results and discussion 


· indicate whether full test was performed or whether it was terminated at a particular 
step/stage; 


· substance identity of evolved gas;  
· indicate whether the gas evolved ignites spontaneously;  
· rate of gas evolution (unless the test has been terminated); 
· if testing is waived, the reasons for waiving must be documented in the dossier. 


Any deviation from the guideline method used (and reasons for it) or any other special 
consideration should be reported. In cases where there is more than one source of data, the 
endpoint summary under results and discussion should provide a justification for the selection 
of the key study chapter. 


Reference to other ECHA Guidance Documents 


Further detailed guidance on flammability is found in the following chapters: 


IUCLID Section REACH Annex Endpoint title IUCLID 5 End User 
Manual Chapter 


ECHA Practical 
Guide 3 


4.13 VII 7.10 Flammability E.4.14 3.12 


 


Further information / references 


The ECHA document Guidance on the Application of the CLP Criteria gives in its section 2.12 
detailed information on substances and mixtures which, in contact with water, emit flammable 
gases, their CLP-classification, the relevant test method and the relation to the DSD and the 
transport of dangerous goods regulations. 


Janès et al., ‘Towards the improvement of UN N.5 test method intended to the characterization 
of substances which in contact with water emit Flammable Gases’, submitted in revised form to 
the Journal of Loss Prevention in the Process Industries. 


Interlaboratory test on the method UN Test N.5 / EC A.12 ‘Substances which, in contact with 
water, emit flammable gases’ 2007, Kunath, K., Lüth, P., Uhlig, S., ISBN 978-3-9814634-1-5, 
http://www.bam.de/de/service/publikationen/publikationen_medien/short__report_rv_un_n_5
.pdf. 


 Organic peroxides R.7.1.10.9


In the Dangerous Substances Directive (DSD) (67/548/EEC) organic peroxides were classified 
on the basis of their chemical structure either as explosive or as oxidising. In general, organic 
peroxides have only weak oxidising properties or do not show oxidizing properties at all. In the 
CLP Regulation organic peroxides are a distinct hazard class. Organic peroxides are classified in 
one of the seven categories of ‘Types A to G’ according to the classification criteria given in 
Section 2.15.2 of Annex I, of CLP. 



http://www.bam.de/de/service/publikationen/publikationen_medien/short__report_rv_un_n_5.pdf

http://www.bam.de/de/service/publikationen/publikationen_medien/short__report_rv_un_n_5.pdf
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As mentioned below under sub-section Definition, organic peroxides are excluded from testing 
as explosives according to Test Series 1 to 8 in Part I of the UN-MTC (see R.7.1.11.1 
Explosives). In Test Series A to H however, no tests on sensitivity to impact (solids and liquids) 
and friction (solids only) are included. For the risk assessment and the safe use and handling, 
data according to the EU test method A.14 as described in Regulation (EC) No 440/2008, if 
available, or UN Test 3 (a) (ii) BAM Fallhammer and Test 3 (b) (i) BAM friction apparatus (see 
R.7.1.11) should be part of the hazard communication in the registration dossier (REACH 
Annex VII, 7.11) and in the safety data sheet. 


Definition  


The definition of an organic peroxide is given in CLP Annex I, section 2.15.1: 


‘Organic peroxides means liquid or solid organic substances which contain the bivalent -O-O-
structure and may be considered derivatives of hydrogen peroxide, where one or both of the 
hydrogen atoms have been replaced by organic radicals. The term organic peroxide includes 
organic peroxide mixtures (formulations) containing at least one organic peroxide. Organic 
peroxides are thermally unstable substances or mixtures, which can undergo exothermic self-
accelerating decomposition. In addition, they can have one or more of the following properties: 


(i) be liable to explosive decomposition; 


(ii) burn rapidly; 


(iii) be sensitive to impact or friction; 


(iv) react dangerously with other substances. 


An organic peroxide is regarded as possessing explosive properties when in laboratory testing 
the mixture (formulation) is liable to detonate, to deflagrate rapidly or to show a violent effect 
when heated under confinement.’  


Background information and guidance on the definition is given in Guidance on the Application 
of the CLP Criteria, sections 2.15.1 and 2.15.2. 


Classification criteria and relevant information  


The Classification principles are given in CLP Annex I, sections 2.15.2 and 2.15.4. Background 
information and guidance on relevant aspects regarding the classification is given in Guidance 
on the Application of the CLP Criteria, sections 2.15.3, 2.15.4, 2.15.5, 2.15.6 and 2.15.7. 


Adaptation of the standard testing regime 


ADAPTATION POSSIBILITIES ACCORDING TO COLUMN 2 OF ANNEX VII TO REACH   


Only organic peroxides, as defined in CLP, Annex I, section 2.15.1 definition, have to be tested 
according to the UN-MTC, Part II test series A - H.  


CLP Annex I, section 2.15.2.1. provides the following specific rules for adaptation of the 
standard information requirement for organic peroxides.  


‘Any organic peroxide shall be considered for classification in this class, unless it contains: 


(a) not more than 1.0% available oxygen from the organic peroxides when containing not 
more than 1.0% hydrogen peroxide; or 
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(b) not more than 0.5% available oxygen from the organic peroxides when containing more 
than 1.0% but not more than 7.0% hydrogen peroxide. 


 NOTE: The available oxygen content (%) of an organic peroxide mixture is given by the 
formula: 


 


where: 


ni = number of peroxygen groups per molecule of organic peroxide i; 


ci = concentration (mass %) of organic peroxide i; 


mi = molecular mass of organic peroxide i.’ 


ADAPTATION POSSIBILITIES ACCORDING TO ANNEX XI TO REACH   


USE OF EXISTING DATA: DATA ON PHYSICAL-CHEMICAL PROPERTIES FROM 
EXPERIMENTS NOT CARRIED OUT ACCORDING TO GLP OR THE TEST METHODS 
REFERRED TO IN ARTICLE 13 (3) OF REACH 


A number of already tested and classified substances and mixtures are listed in the UN-RTDG, 
2.5.3.2.4. 


Available information may especially originate from the classification for transport. In the DSD 
organic peroxides were classified as oxidizing substances, by definition. More details are 
described in the Guidance on the Application of the CLP Criteria, sections 1.7.2.1 and 2.15.6. If 
experimental data are available (study reports or literature data) meeting the criteria in 
section 1.1.1 of Annex XI to REACH, these could be used to meet the endpoint data 
requirements. If an estimation method is used as a source of information according to Column 
2 of Annex VII, the QSAR model must meet the criteria set out in section 1.3 of Annex XI to 
REACH.  


WEIGHT OF EVIDENCE 


For the determination of the organic peroxides, weight of evidence is not possible. Where no 
single source of existing data (study reports, QSAR, literature data) is considered sufficiently 
reliable, thus not fully meeting the criteria in section 1.1.1 of Annex XI to REACH, or where 
several sources of similar reliability with deviating results exist, a weight of evidence approach 
may be used. The criteria in section 1.2 of Annex XI to REACH must then be met. 


(Q)SAR 


At present QSAR is generally not applicable for organic peroxides. Application of (Q)SAR is not 
possible. 


GROUPING OF SUBSTANCES AND READ-ACROSS APPROACH 


At present grouping and read across are not applicable. 
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TESTING IS TECHNICALLY NOT POSSIBLE 


A number of substances can, for safety reasons, only be handled and tested in diluted form, 
see the substances and mixtures listed in UN TDG, 2.5.3.2.4. Testing should always be 
considered if none of the waiving possibilities applies.  


FURTHER ADAPTATION POSSIBILITIES 


Not foreseen. 


Impurities; uncertainties 


Minor impurities can have an influence on  thermal stability. Background information and 
guidance on these aspects is given in Guidance on the Application of the CLP Criteria, section 
2.15.4. 


How to conclude on the DSD classification 


In the DSD organic peroxides are classified as oxidizing substances and a few of them as 
having explosive properties.  


Endpoint specific information in the registration dossier/in IUCLID 


Material and methods 


· See UN MTC, Part II, classification procedures and test series A-H. 


Results and discussion  


The following data on organic peroxides should be submitted: 


· if testing is waived, the reasons for waiving must be documented in the dossier;  
· type of organic peroxide; 
· SADT (Self accelerating decomposition temperature) together with the volume the 


SADT related to; 
· detonation properties (Yes/Partial/No); 
· deflagration properties (Yes rapidly/Yes slowly/No); 
· effect of heating under confinement (Violent/Medium/Low/No); 
· explosive power, if applicable (Not low/Low/None). 


The following example shows how data mentioned above could be documented in the CSR: 


Figure R.7.1-3 Example: Di-tert-butyl peroxide 


UN Test Series A to H Test 
method 


Results + 
Evaluation 


Remarks 


Propagation of detonation  A.1 “No” Fragmented length (cm): 16 


Propagation of deflagration #1 C.1 “Yes, slowly " Maximum pressure (kPa): > 2070 


Time for a pressure rise from 690 to 
2070 kPa (ms): 100 


Propagation of deflagration #2 C.2 “No" deflagration rate (mm/s): 0.27 
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Effect of heating under defined 
confinement #1 


Koenen E.1 “No” Limiting diameter (mm): < 1.0 


Type of fragmentation (and pieces): O 


Effect of heating under defined 
confinement #2 


DPVT E.2 “Medium" Limiting diameter (mm): 3.5 


Explosive power F.3 "Not Low" Expansion (cm3/10 g test sample): 28 


Explosive power F.4 "Not Low" Average net expansion (cm3): 12 


SADT H.4 80 °C 500 ml Dewar vessel 


Competent Authority approval 
number 


Example from UN Recommendations on the Transport of Dangerous 
Goods, Manual of Tests and Criteria 


 


For assigning the Type of organic peroxide, the list of currently assigned organic 
peroxides according  2.5.3.2.4 of the  UN RTDG can be used, in case the assignment was 
based on a test according to the UN MTC. The relevant underlying test data may be collected 
from the respective UN documents from the UN Committee of experts on the transport of 
dangerous goods, from test reports produced by either competent authorities or industry, or 
from other reliable sources (such as e.g. the dedicated database ‘DATATOP’).  


Any deviation from the guideline method used (and reasons for it) or any other special 
consideration should be reported. In cases where there is more than one source of data, the 
endpoint summary under results and discussion should provide a justification for the selection 
of the key study chapter. 


Reference to other ECHA Guidance Documents 


A Template data set in IUCLID does not exist for the hazard class ‘organic peroxides’. As long 
as there is no specific section in IUCLID the test results in section 4.23 ‘Additional physico-
chemical information’ should be inserted under the endpoint title ‘organic peroxides’. The 
information on organic peroxides should not be included in IUCLID section 4.15 ‘Oxidising 
properties’. In the registration dossier the information should be included under flammability.  


Further information / references 


Background information and guidance on classification testing, additional testing and available 
information is given in Guidance on the Application of the CLP Criteria, section 2.15. 


Data from the ‘DATATOP’ database can be obtained from the gatekeeper of this database TNO, 
Department Energetic Materials, Lange Kleiweg 137, 2288GJ, Rijswijk The Netherlands. 


Various national guidelines which provide guidance and outline safe standards for handling and 
storage of organic peroxides for the assignment of organic peroxides to storage groups are 
available e.g. Netherlands Directive: Publication Series on Dangerous Substances 8 (PGS 8) 
Storage of Organic Peroxides, UK HSE: The storage and handling of organic peroxides - 
Guidance Note CS21 or German guideline: BGV B4. 


 


R.7.1.11 Explosive properties 


Some of the information requirements according to the REACH Regulation, Annex VII were 
phrased such that they correspond to ‘indications of danger’ as given in Annex II of DSD. For 
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substances, classification and labelling according to the CLP Regulation has been mandatory 
since 1 December 2010 (and will become mandatory for mixtures (preparations) from 1 June  
2015, when the DSD and DPD will be repealed). Consequently, explosive properties are 
covered by classification of the substance according to the CLP Regulation. However, the 
physical hazards according to CLP are structured completely differently from the physico-
chemical properties according to the DSD (and therefore also REACH, Annex VII). This means 
that for some of the CLP hazard classes an unambiguous assignment to one of the headlines 
(information requirements) in Annex VII to REACH is not possible. The assignment of hazard 
classes to the headline ‘Explosive properties’ as shown in Table below must therefore only be 
understood as a means to structure this document in accordance with Annex VII to REACH. It 
has to be noted that self-reactive substances and organic peroxides are primariliy assigned to 
the headline ‘Flammability’ and only a cross reference to corresponding sub-chapter under 
headling ‘Flammability’ is included in the sub-chapters on ‘Explosive properties’ below because 
these two hazard classses can have explosive and/or flammable properties.   
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Table R.7.1-8 Assignment of CLP hazard classes to the information requirement ‘Explosive 
properties’ according to REACH, Annex VII and correlation between the Test method 
Regulation and the test method according to CLP and supporting link with the Guidance on the 
Application of the CLP Criteria. 


Information 
requirement 
according to 
Art. 10 (a) 
(vi) of the 
REACH 
Regulation 
(EC) No.  


1907/2006 
(the no. in 
brackets is the 
respective no. 
in the table in 
Annexes VII to 
IX to REACH) 


CLP 
Regulation 
(EC) No. 


1272/2008 
(the no. in 
brackets is the 
respective 
chapter no. in 
Annex I to 
CLP) 


Chapter in 
revised 
R.7(a) 
guidance 


Corresponding 
test method 
according to 
the Test 
Method 
Regulation, 
Regulation 
(EC) 
440/2008 


Corresponding 
test method 
according to 
the CLP 
Regulation 


Chapter in the 


Guidance on the 


Application of 
the CLP Criteria 
(ex RIP 3.6) 


Explosive 
properties 
(7.11) 


 


Explosives 
(2.1)* 


R.7.1.11.1 A.14 Explosive 
properties 


 


UN Test series 
1 to 3  
(further test 
series 4 to 6 
are necessary 
for 
classification) 


2.1 


Self-reactive 
substances 
and mixtures 
(2.8)* 


R.7.1.11.2 


see R.7.1.10.4 


 


n.a. A.14 (existing 
data only) 


2.8 


Organic 
peroxides 
(2.15)* 


R.7.1.11.3 


See R.7.1.10.9 


n.a. A.14 (existing 
data only) 


2.15 


* Note that regardless of whether the hazard class or category is listed in Article 14(4)(a) REACH the 
chemical safety assessment must be performed in accordance with Article 14 (3) of REACH. Furthermore, 
according to Article 10(a)(iv) of REACH the technical dossier of a registration of a substance under the 
REACH Regulation must include information on classification and labelling of the substance as specified in 
section 4 of Annex VI to the REACH Regulation. 


In addition, it has to be noted that some substances have explosive properties which do not 
result in classification. Examples are the following: 


· substances with a positive result in UN Test Series 1 or 2 but which are exempted from 
the classification as explosives based on their packaging in UN Test Series 6; 


· substances which are mechanically sensitive only. These are substances with a 
sensitiveness to impact (determined by UN Test Series 3 (a) (ii)) of 40 J or less and/or 
a sensitiveness to friction (determined by Test Series 3 (b) (i)) of 360 N or less for 
substances and mixtures which may have explosive properties based on the screening 
procedure according to Appendix 6, Part 3 of the UN-MTC and which are not classified 
as explosives, self-reactive or organic peroxide. 


Such substances may be classified in other hazard classes (e.g. as flammable solids, oxidizing 
solids, corrosive to metals) or even not at all. Information about such explosive properties 
should be indicated in the dossier as well. 
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 Explosives R.7.1.11.1


Please note that explosive atmospheres as, for example, created by flammable liquids and by 
powders are not the subject of this chapter. 


Definition  


The following definitions are provided in CLP Annex I, section 2.1.1: 


‘An explosive substance or mixture is a solid or liquid substance or mixture of substances 
which is in itself capable by chemical reaction of producing gas at such a temperature and 
pressure and at such a speed as to cause damage to the surroundings. Pyrotechnic substances 
are included even when they do not evolve gases. 


A pyrotechnic substance or mixture is a substance or mixture of substances designed to 
produce an effect by heat, light, sound, gas or smoke or a combination of these as the result 
of non-detonative self-sustaining exothermic chemical reactions. 


An unstable explosive is an explosive substance or mixture which is thermally unstable and/or 
too sensitive for normal handling, transport and use. 


An explosive article is an article containing one or more explosive substances or mixtures. 


A pyrotechnic article is an article containing one or more pyrotechnic substances or mixtures. 


An intentional explosive is a substance, mixture or article which is manufactured with a view to 
producing a practical, explosive or pyrotechnic effect.’ 


Organic Peroxides and Self Reactive Substances may also have explosive properties and should 
be screened. See chapter R.7.1.11.3 for Organic peroxides and chapter R.7.1.11.2 for Self 
Reactive Substances and Mixtures.  


Intentional explosive 


Council Directive 93/15/EEC of 5 April 1993 lays down rules for the harmonisation of the 
provisions relating to the placing on the market and supervision of explosives for civil uses.  


Directive 2007/23/ EC on the placing on the market of pyrotechnic articles establishes rules 
designed to achieve the free movement of pyrotechnic articles in the internal market while, at 
the same time, ensuring a high level of protection of human health and public security and the 
protection and safety of consumers and taking into account the relevant aspects related to 
environmental protection. Pyrotechnic articles (CLP, Annex I, Section 2.1.1.2) are classified as 
explosives for CLP and as class 1 for transport (see UN-RTDG). Accoding to Article 9 and Annex 
II of Directive 2007/23/EC the conformity assessment procedures are carried out by notified 
bodies, which have to issue an EC type-examination certificate to the applicant. All data 
included in the EC type-examination certificate are sufficient for the information requirements 
under the REACH Regulation. 


Classification criteria and relevant information  


Substances, mixtures and articles of this class are classified as an unstable explosive on the 
basis of the flowchart in Annex I to CLP Regulation, Figure 2.1.2. The test methods are 
described in Part I of the UN-MTC.  


Explosives, which are not classified as an unstable explosive, must be classified in one of the 
six Divisions referred to in paragraph 2.1.2.2 of Annex 2.1 to the CLP Regulation, based on the 
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results of the tests laid down in Table 2.1.1 on Test Series 2 to 8 in Part I of the UN-MTC. If 
explosives are unpackaged or repacked in packaging other than the original or similar 
packaging, they must be retested. If a substance gives a positive result in any of the test 
series 1 or 2 this should be mentioned in the REACH registration dossier for the substance, 
even if it would not be classified as an ‘Explosive’ in Test Series 6. 


The test methods used for deciding on provisional acceptance into the class of explosives are 
grouped into four series, numbered 1 to 4 (see CLP Annex I, Figure 2.1.2). 


It may be important for the safety of testers that certain tests, using small amounts of 
material, be conducted first before proceeding to test with larger quantities. Therefore it is 
highly recommended to start the testing procedure with Test Series 3, because these tests 
involve relatively small sample sizes, which reduces the risk to personnel. 


Adaptation of the standard testing regime 


ADAPTATION POSSIBILITIES ACCORDING TO COLUMN 2 OF ANNEX VII TO REACH   


Column 2 of REACH Annex VII provides the following specific rules for adaptation of the 
standard information requirement for explosive properties.  


‘The study does not need to be conducted if: 


· there are no chemical groups associated with explosive properties present in the 
molecule, or 


· the substance contains chemical groups associated with explosive properties which 
include oxygen and the calculated oxygen balance is less than -200, or 


· the organic substance or a homogenous mixture of organic substances contains 
chemical groups associated with explosive properties, but the exothermic 
decomposition energy is less than 500 J/g and the onset of exothermic decomposition is 
below 500 °C, or 


· for mixtures of inorganic oxidising substances (UN Division 5.1) with organic materials, 
the concentration of the inorganic oxidising substance is: 


· less than 15 %, by mass, if assigned to UN Packaging Group I (high hazard) or II 
(medium hazard),  


· less than 30 %, by mass, if assigned to UN Packaging Group III (low hazard). 


   Note: Neither a test for propagation of detonation nor a test for sensitivity to 
detonative shock is required if the exothermic decomposition energy of organic 
materials is less than 800 J/g.’ 


 


 Note on the use of the Oxygen Balance:  


The oxygen balance is calculated for the chemical reaction: 


CxHyOz + [x + (y/4) - (z/2)] O2 → x CO2 + (y/2) H2O 


Using the formula: 
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Oxygen balance = -1600 [2x + (y/2)-z]/molecular weight; 


The oxygen balance was developed for compounds containing only nitrate groups and it applies 
only to organic substances. Extending its use to molecules with other oxygen containing 
groups should be done with care. As an example the presence of hydroxyl-groups will strongly 
affect the oxygen balance towards higher values, whereas this group does not contribute to 
explosive properties. In addition the presence of for instance halogens tends to decrease the 
flammability and explosivity but this is not accounted for. 


Please also check Appendix 6, Section 3 of the UN-MTC.  


ADAPTATION POSSIBILITIES ACCORDING TO ANNEX XI TO REACH   


USE OF EXISTING DATA: DATA ON PHYSICAL-CHEMICAL PROPERTIES FROM 
EXPERIMENTS NOT CARRIED OUT ACCORDING TO GLP OR THE TEST METHODS 
REFERRED TO IN ARTICLE 13 (3) OF REACH 


If experimental data are available (study reports or literature data) meeting the criteria in 
section 1.1.1 of Annex XI to REACH, these could be used to meet the endpoint data 
requirements. If an estimation method is used as a source of information according to Column 
2 of Annex VII, the QSAR model must meet the criteria set out in section 1.3 of Annex XI to 
REACH.  


WEIGHT OF EVIDENCE 


Where no single source of existing data (study reports, QSAR, literature data) is considered 
sufficiently reliable, thus not fully meeting the criteria in section 1.1.1 of Annex XI to REACH, 
or where several sources of similar reliability with deviating results exist, a weight of evidence 
approach may be used. The criteria in section 1.2 of Annex XI to REACH must then be met. 
Application of weight of evidence is possible with substances where explosive properties can 
clearly be excluded. Weight of evidence should be accompanied with extensive and reliable 
literature references. 


(Q)SAR 


There is currently no QSPR/(Q)SAR software known with sufficient accuracy and reliability to 
assist in assessing (potential) explosive properties. DSC testing is cheap and fast and is 
strongly recommended to identify potential hazards connected with the substance. 


GROUPING OF SUBSTANCES AND READ-ACROSS APPROACH 


An assessment of chemical structure would formally form part of a column 2 waiver. For 
further information please refer to the Guidance on the Application of the CLP Criteria, Part 2: 
Physical Hazards, Section 2.1 Explosives. 


 TESTING IS TECHNICALLY NOT POSSIBLE 


Testing should always be considered if none of the waiving possibilities applies. Testing for 
explosives may be omitted if it is technically not possible to conduct the study as a 
consequence of the properties of the substance.  


FURTHER ADAPTATION POSSIBILITIES 


Testing may be waived if there are no chemical groups associated with explosive properties 
present in the molecule. The potential generation of explosive atmospheres by flammable 
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gases/liquids or combustible solids is not considered an explosive property and should 
therefore not be reported under this heading. 


As stated in Annex IX of REACH, when for certain endpoints, it is proposed to not provide 
information for other reasons than those mentioned in column 2 of that Annex or in Annex XI 
of REACH, this fact and the reasons must also be clearly stated. Such an approach may then 
be used. 


Impurities; uncertainties 


Small amounts of other compounds may enhance or suppress the chemical reaction that gives 
the explosive property to a substance. Therefore impurities may considerably influence the 
explosive properties of a substance. Therefore utmost care should be taken in the selection of 
the key study(s), or weight-of-evidence approaches, that the data selected is representative of 
the substance being registered by the respective companies. 


How to conclude on the DSD classification 


For DSD explosives are substances and preparations which may explode under the effect of 
flame or which are more sensitive to shocks or friction than dinitrobenzene. 


Reclassification of substances classified as explosive according to DSD: 


Under the regime of the old DSD, testing of explosive properties was achieved by performing 
test method A.14. For classification purposes under the CLP Regulation this test is not 
adequate in the case of a negative result for thermal sensitivity. The test method A.14 stops 
with a limiting diameter of 2 mm, while UN Test E.1 proceeds to down to a 1 mm orifice. 
Testing according to the CLP Regulation is the same as that described in Part I of the UN-MTC. 
This is why the translation table of Annex VII of the CLP Regulation states that there is no 
direct translation possible for classification from (E, R2) and (E, R3) to CLP criteria. 


Therefore, if the screening procedure of section 2.1.4.2 of the CLP Regulation identifies a 
substance or mixture to be a potential explosive, appropriate data are required for 
classification. 


Moreover, if data from performing test method A.14 or the UN Test series 3 tests 3a or 3b 
indicate that a substance is sensitive to impact or friction such information should be provided 
in the REACH registration dossier. 


Endpoint specific information in the registration dosser/in IUCLID 


Material and methods 


· reference to the standard and the test method applied; 
· description of the substance that was tested. 


Results and discussion  


· if testing is waived, the reasons for waiving must be documented in the dossier; 
· if testing is not waived then the tests done according to the UN Test Manual and the 


outcome (explosive or not explosive) must be documented in the dossier. The 
mechanical sensitivity test according to UN Test Series 3a and 3b must be done and 
documented if UN Test Series 1 or 2 give a positive result. If data according to test 
method A.14 are available, then the results can be used instead of UN Test series 3a 
and 3b. 
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An example is given below of how summarised results from the application of the class 1 
procedure for the hypothetical substance ‘New explosive substance’ could be presented. 


Figure R.7.1-4 Results from application of the class 1 acceptance procedure 


1. Name of 
substance 


New explosive substance 


2. General data 


 


2.1 Composition : technically pure 


2.2 Physical form : Fine crystalline powder 


2.3 Colour : Yellow 


3. Box 2 Is the substance manufactured with the view to producing a practical explosive 
or pyrotechnic effect? 


3.1 Answer : No 


4. Box 3 4.1 Propagation of Detonation : UN-Test A.1 


Result : “-”, no propagation of detonation 


4.2 Effect of heating under confinement:  


4.2.1 Koenen test (test 1(b)) 


Result : "+", 4.2.2 Time/pressure test (test 1(c)(i)) 


Result : “-”, no effect on ignition under confinement 


4.5 Exit : Go to Box 4 


5. Box 4 Is it an explosive substance? 


5.1 Answer from Test Series 1 : Yes 


5.2 Exit : Go to box 5 


6. Box 5 6.1 Sensitivity to shock : based on the test result of UN-Test A.1  


Result “-”  


6.2 Effect of heating under confinement: 


Koenen test (test 2(b)): limiting diameter 2,5 mm 


Result: “+” 


6.3 Exit : Go to Box 6 


7. Box 6 : Is the substance too insensitive for acceptance into Class 1? 


7.1 Answer from Test Series 2 : No 


7.2 Conclusion : Substance to be considered for Class 1 (box 8) 


7.3 Exit : Go to Box 9 


8. Box 9 Test Series 3 


8.1 Thermal Stability: based on the DSC measurement data 


Result: thermally stable 


8.2 Impact sensitivity : BAM fallhammer test (test 3(a)(ii)) 


Result : “-”, not too dangerous to transport in form tested 


8.3 Friction sensitivity : BAM friction test (test 3(b)(i)) 
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Result : “-”, not too dangerous to transport in form tested 


8.4 Exit : Go to box 10 


9. Box 10  Is the substance thermally stable? 


9.1 Answer from DSC data : Yes 


9.2 Exit : Go to box 11 


10. Box 11 Is the substance too dangerous for transport in the form in which it was tested? 


10.1 Answer from Test Series 3 (a)(ii) and 3 (b)(i): No 


10.2 Exit : Go to box 18 


11. Conclusion  PROVISIONALLY ACCEPT INTO CLASS 1 


11.1 Exit : Apply the Class 1 assignment procedure 


 


Figure R.7.1-5 Results from the application of the class 1 assignment procedure 


1. Box 19 Is the substance a candidate for Division 1.5? 


1.1 Answer : No 


1.2 Exit : Go to box 25 


2. Box 25 2.1 UN-Tests 6(a) and 6(c) were not conducted because the substance showed no 
propagation of detonation in the UN-Test A.1 and also no propagation of deflagration in 
the UN-test 1(c)(ii). 


2.2 UN-Test 6 (c) 


Sample conditions: 1 × 30 kg fibre drum Observations: Only slow burning with black 
smoke and soot occurred. 


2.3 Exit : Go to box 26 


3. Box 26 Is the result a mass explosion? 


3.1 Answer from Test Series 6 : No 


3.2 Exit : Go to box 28 


4. Box 28 Is the major hazard that from dangerous projections? 


4.1 Answer from Test Series 6 : No 


4.2 Exit : Go to box 30 


5. Box 30  Is the major hazard radiant heat and/or violent burning but with no dangerous blast or 
projection hazard? 


5.1 Answer from Test Series 6 : No 


5.2 Exit : Go to box 32 


6. Box 32 Is there nevertheless a small hazard in the event of ignition or initiation? 


6.1 Answer from Test Series 6 : No 


6.2 Exit : Go to box 35 


7. Box 35 Is the substance or article manufactured with the view to 


producing a practical explosive or pyrotechnic effect? 


7.1 Answer : No 
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7.2 Exit : Go to box 38 


8. 
Conclusion 


NOT CLASS 1 


8.1 Exit : Consider for another class/division 


 


Any deviation from the guideline method used (and reasons for it) or any other special 
consideration should be reported. In cases where there is more than one source of data, the 
endpoint summary under results and discussion should provide a justification for the selection 
of the key study chapter. 


Reference to other ECHA Guidance Documents 


Further detailed guidance on explosiveness can be found in the following chapters: 


IUCLID Section REACH Annex Endpoint title IUCLID 5 End User 
Manual Chapter 


ECHA Practical 
Guide 3 


4.14 VII 7.11 Explosiveness E.4.15 3.13 


 


Further information / references 


Further information about classification and testing for explosives can be found in the Guidance 
on the application of CLP criteria, section 2.1. 


Gharagheizi F. Quantitative structure-property relationship for prediction of the lower 
flammability limit of pure compounds. Energy & Fuels 22 (2008) 3037-3039. 


Gharagheizi F. A new group contribution-based model for estimation of lower flammability limit 
of pure compounds. J. Haz. Mat. 170 (2009a) 595-604. 


 
 Self-reactive substances and mixtures R.7.1.11.2


Self-reactive substances are primariliy assigned to the headline ‘Flammability’ therefore please 
also refer to chapter R.7.1.10.4.  


The sensitivity of self-reactive substances to impact (solids and liquids) and friction (solids 
only) may be of importance for the safe handling of the substances, in the event that these 
substances have pronounced explosive properties. If data according to EU test method A.14 as 
described in Regulation (EC) No 440/ 2008 are available, then this information should be part 
of the hazard communication in the registration dossier (REACH Annex VII, 7.11). 


 Organic peroxides  R.7.1.11.3


Organic peroxides are primariliy assigned to the headline ‘Flammability’ therefore please also 
refer to chapter R.7.1.10.9.  


The sensitivity of organic peroxides to impact (solids and liquids) and friction (solids only) may 
be of importance for the safe handling of the substances, in the event that these substances 
have pronounced explosive properties. If data according to EU test method A.14 as described 
in Regulation (EC) No 440/ 2008 are available, then this information should be part of the 
hazard communication in the registration dossier (REACH Annex VII, 7.11). 







Chapter R.7a: Endpoint specific guidance 
Version 3.0 – August 2014 105 


 


 


R.7.1.12 Self-ignition temperature  


The terminology used in Annex VII of REACH is not very precise. Therefore, some guidance in 
interpretation appears necessary:  


For liquids and gases, the term ‘auto-ignition’ instead of ‘self-ignition’ is generally used. 
Auto-ignitability is of high importance for the assignment of temperature classes in explosion 
protection (i. e. ATEX in Europe) of plants and equipment. 


For solids and liquids adsorbed on a large surface, self-heating may occur by reaction with air 
with subsequent ignition. According to the CLP Regulation, Annex I, section 2.11, a self-
heating substance or mixture is a liquid or solid substance or mixture, other than a pyrophoric 
liquid or solid, which, by reaction with air and without energy supply, is liable to self-heat; this 
substance or mixture differs from a pyrophoric liquid or solid in that it will ignite only when in 
large amounts (kilograms) and after long periods of time (hours or days).Therefore solids are 
considered under self heating substances in the chapter below.  


Table R.7.1-9 Assignment of CLP hazard classes to the information requirement ‘Self ignition 
temperature’ according to REACH, Annex VII and the Test Method Regulation. 


Information 
requirement 
according to 
Art. 10 (a) 
(vi) of the 
REACH 
Regulation 
(EC) No.  


1907/2006 
(the no. in 
brackets is the 
respective no. 
in the table in 
Annexes VII to 
IX to REACH) 


CLP 
Regulation 


(EC) No. 


1272/2008 


(the no. in 


brackets is the 


respective 
chapter 


no. in Annex I 
to CLP) 


Chapter in 
revised 
R.7(a) 
guidance 


Corresponding 
test method 
according to 
The Test 
Method 
Regulation 
440/2008 


Corresponding 
test method 
according to 
CLP 
Regulation 


Chapter in 
the Guidance 
on the 
Application 
of the CLP 
Criteria (ex 
RIP 3.6) 


Self ignition 
temperature 
(7.12) 


For gases and 
liquids*  


7.1.12.1 A.15 Auto-
ignition 
temperature 
(liquids and 
gases) 


n.a. n.a. 


For solids * 
Note: the UN 
Test N.4 is 
preferable to 
generate the 
information for 
this endpoint. 
Refer to 
R.7.1.10.7. 


7.1.12.2, 
7.1.10.7 


A.16 Relative 
self-ignition 
temperature for 
solids 


n.a. Section 2.11 


* Note that regardless of whether the hazard class or category is listed in Article 14 (4) (a) of 
REACH, the chemical safety assessment (when required) must be performed in accordance 
with Article 14 (3) of REACH. Furthermore, according to Article 10 (a) (iv) of REACH the 
technical dossier of a registration for a substance under the REACH Regulation must include 
information on classification and labelling of the substance as specified in section 4 of Annex VI 
to the REACH Regulation. 







106 
Chapter R.7a: Endpoint specific guidance 


Version 3.0 – August 2014 
 


 


 Auto-ignition R.7.1.12.1


Type of property 


For liquids and gases, the term ‘auto-ignition’ instead of ‘self-ignition’ is generally used. 
Auto-ignitability is of high importance for the assignment of temperature classes in explosion 
protection (i. e. ATEX in Europe) of plants and equipment. In this chapter, only the auto-
ignition phenomena will be discussed. 


Definition 


The degree of auto-ignitability is expressed in terms of the auto-ignition temperature. The 
auto-ignition temperature is the lowest temperature at which the test substance will ignite 
when mixed with air under the conditions defined in the test method. 


Test method(s) 


For testing Auto-ignition temperature, method A.15 of Regulation (EC) 440/2008 should be 
used, which references several national and international standards (e.g. EN 14522, etc.). The 
test procedure is applicable to gases, liquids and vapours which, in the presence of air, can be 
ignited by a hot surface.  


Adaptation of the standard testing regime  


ADAPTATION POSSIBILITIES ACCORDING TO COLUMN 2 OF ANNEX VII TO REACH   


Column 2 of REACH Annex VII provides the following specific rules for adaptation of the 
standard information requirement for self-ignition temperature.  


‘The study does not need to be conducted: 


· if the substance is explosive or ignites spontaneously with air at room temperature; or 


· for liquids non flammable in air, e.g. no flash point up to 200 °C; or 


· for gases having no flammable range, or 


· for solids,if the substance has a melting point ≤ 160 °C, or if preliminary results 
exclude self-heating of the substance up to 400 °C.’ 


This means: 


For gases: 


Only gases classified as flammable according to the CLP Regulation have to be considered.  


For liquids: 


The auto-ignition temperature should be determined according to Directive EC 440/2008, 
method A.15. No data are required for liquids classified as: 


· pyrophoric; or 


· explosive, unstable or division 1.1 to 1.6; or 


· organic peroxide;  or 
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· self-reactive substance. 


Further, the auto-ignition temperature does not have to be determined for liquids having no 
flash point up to 200 °C. In practice, liquids with a boiling point above 350 °C will not have a 
flash point below 200 °C. Therefore, determination of the auto-ignition temperature is not 
necessary in such cases if the flash point is not known. 


ADAPTATION POSSIBILITIES ACCORDING TO ANNEX XI TO REACH   


USE OF EXISTING DATA: DATA ON PHYSICAL-CHEMICAL PROPERTIES FROM 
EXPERIMENTS NOT CARRIED OUT ACCORDING TO GLP OR THE TEST METHODS 
REFERRED TO IN ARTICLE 13 (3) OF REACH 


If experimental data are available (study reports or literature data) meeting the criteria in 
section 1.1.1 of Annex XI to REACH, these could be used to meet the endpoint data 
requirements. If an estimation method is used as a source of information according to Column 
2 of Annex VII, the QSAR model must meet the criteria set out in section 1.3 of Annex XI to 
REACH.  


WEIGHT OF EVIDENCE 


For the determination of the auto-ignition temperature, the weight of evidence approach is not 
possible. Where no single source of existing data (study reports, QSAR, literature data) is 
considered sufficiently reliable, thus not fully meeting the criteria in section 1.1.1 of Annex XI 
to REACH, or where several sources of similar reliability with deviating results exist, a weight 
of evidence approach may be used. The criteria in section 1.2 of Annex XI to REACH must then 
be met. 


(Q)SAR 


For the determination of the auto-ignition temperature, (Q)SAR approaches are strongly 
discouraged for the purpose of classification/ risk assessment. 


GROUPING OF SUBSTANCES AND READ-ACROSS APPROACH 


For the determination of the auto-ignition temperature read-across is usually not possible. 
However interpolation may still be possible within homologous series. 


However, it is not possible to read across from methyl compounds to ethyl and propyl 
compounds and vice versa. 


TESTING IS TECHNICALLY NOT POSSIBLE 


Testing should always be considered if none of the waiving possibilities applies. Substances 
which decompose below room temperature or which react vigorously with moisture may be 
difficult to test. In such cases, the test may be waived due to technical reasons. 


FURTHER ADAPTATION POSSIBILITIES 


Not foreseen. 


Impurities; uncertainties 


The auto-ignition temperature can be considerably reduced by the presence of catalytic 
impurities. Therefore utmost care should be taken in the selection of the key study(s), or 
weight-of-evidence approaches, that the data selected is representative of the substance being 
registered by the respective companies. 
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Endpoint specific information in the registration dossier / in IUCLID 


Material and methods 


· description of the apparatus or reference to the standard or the test method applied; 
· quantity of sample used. 


Results and discussion 


· the value or the range of the auto-ignition temperature; 
· if testing is waived, the reasons for waiving must be documented in the dossier. 


For liquids/gases: observations (e.g decomposition with air, reactions with moisture, etc.) 


For solids see the below chapter R.7.1.12.2. 


Any deviation from the guideline method used (and reasons for it) or any other special 
consideration should be reported. In cases where there is more than one source of data, the 
endpoint summary under results and discussion should provide a justification for the selection 
of the key study chapter. 


Reference to other ECHA Guidance Documents 


Further detailed guidance on auto flammability (self-ignition temperature) can be found in the 
following chapters: 


 


 Self-heating substances R.7.1.12.2


For solids and liquids adsorbed on a large surface, self-heating may occur by reaction with air 
with subsequent ignition. According to the CLP Regulation Annex I, section 2.11 the following 
definition is provided: 


‘A self-heating substance or mixture is a liquid or solid substance or mixture, other than a 
pyrophoric liquid or solid, which, by reaction with air and without energy supply, is liable to 
self-heat; this substance or mixture differs from a pyrophoric liquid or solid in that it will ignite 
only when in large amounts (kilograms) and after long periods of time (hours or days).’ 


The ECHA Guidance on the Application of the CLP Criteria gives in Chapter 2.11 detailed 
information on the self-heating property, the CLP-classification, the relevant test method and 
the relation to the DSD and the transport of dangerous goods regulations. 


See section R.7.1.10.7 of this guidance document for further details and information. 


R.7.1.13 Oxidising properties  


Some of the information requirements according to REACH Annex VII were phrased such that 
they correspond to ‘indications of danger’ as given in Annex II of DSD. For substances, 
classification and labelling according to the CLP Regulation has been mandatory since 1 
December 2010 (and will become mandatory for mixtures (preparations) from 1 June 2015, 


IUCLID Section REACH Annex Endpoint title IUCLID 5 End User 
Manual Chapter 


ECHA Practical 
Guide 3 


4.12 VII 7.12 Auto flammability  E.4.13 3.11 







Chapter R.7a: Endpoint specific guidance 
Version 3.0 – August 2014 109 


 


 


when the DSD and DPD will be repealed). Consequently, information requirements on oxidising 
properties are inherently covered by classification of the substance according to the CLP 
Regulation. However, the physical hazards according to CLP Regulation are structured 
completely differently from the physicochemical properties according to DSD (and therefore 
also REACH, Annex VII). This means that for some of the CLP hazard classes an unambiguous 
assignment to one of the headlines (information requirements) in Annex VII to REACH is not 
possible. The assignment of hazard classes to the headline ‘oxidising properties’ as shown in 
table below must therefore only be understood as a means to structure this document in 
accordance with Annex VII to REACH.  


Table R.7.1-10 Assignment of CLP hazard classes to the information requirement ‘Oxidising 
properties’ according to REACH, Annex VII and correlation between the Test method 
Regulation and the test method according to CLP and supporting link with the Guidance on the 
application of the CLP Criteria. 


Information 
requirement 
according to 
Art. 10 (a) 
(vi) of the 
REACH 
Regulation 
(EC) No. 
1907/2006 
(the no. in 
brackets is the 
respective no. 
in the table in 
Annexes VII to 
IX to REACH) 


CLP 
Regulation 
(EC) No. 
1272/2008 
(the no. in 
brackets is the 
respective 
chapter no. in 
Annex I to 
CLP) 


Chapter in 
revised 
R.7(a) 
guidance 


Corresponding 
test method 
according to 
The Test 
Method 
Regulation , 
Regulation 
(EC) 
440/2008 


Corresponding 
test method 
according to 
CLP Regulation 


Chapter in the 
Guidance on the 
Application of 
the CLP Criteria 
(ex RIP 3.6) 


Oxidising 
properties 
(7.13) 


 


Oxidising 
gases (2.4) * 


7.1.13.1 n.a. ISO 10156 2.4 


Oxidising 
liquids (2.13) * 


7.1.13.2 A.21 Oxidising 
properties 
(liquids) 


 


UN Test O.2 2.13 


Oxidising 
solids (2.14) * 


7.1.13.3 A.17 Oxidising 
properties 
(solids) 


UN Test O.1 2.14 


* Note that regardless of whether the hazard class or category is listed in Article 14 (4)(a) of REACH the 
chemical safety assessment (when required) must be performed in accordance with Article 14 (3) REACH. 
Furthermore, according to Article 10(a)(iv) of REACH the technical dossier of a registration of a substance 
under the REACH Regulation must include information on classification and labelling of the substance as 
specified in section 4 of Annex VI to the REACH Regulation. 


 Oxidising gases R.7.1.13.1


Definition  


The following definition of oxidising gases is provided in CLP Annex I, section 2.4.1.: 


‘Oxidising gas means any gas or gas mixture which may, generally by providing oxygen, cause 
or contribute to the combustion of other material more than air does.’ 
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The criteria ‘more than air does’ is further defined in a Note under Table 2.4.1 in Section 2.4.1 
as ‘having an oxidising power greater than 23.5 % as determined by a method specified in ISO 
10156 as amended’. 


Classification criteria and relevant information  


All oxidising gases are classified as oxidising gas, Category 1 (Ox. Gas 1, H270). Detailed 
guidance on the classification criteria and the test method(s) can be found in the Guidance on 
the application of the CLP Criteria, section 2.4. 


Adaptation of the standard testing regime 


ADAPTATION POSSIBILITIES ACCORDING TO COLUMN 2 OF ANNEX VII TO REACH   


Column 2 of REACH Annex VII provides the following specific rules for adaptation of the 
standard information requirement for oxidising properties.  


‘The study does not need to be conducted if:  


· the substance is explosive, or 


· the substance is highly flammable, or 


· the substance is an organic peroxide, or 


· the substance is incapable of reacting exothermically with combustible materials, for 
example on the basis of the chemical structure (e.g. organic substances not containing 
oxygen or halogen atoms and these elements are not chemically bonded to nitrogen or 
oxygen, or inorganic substances not containing oxygen or halogen atoms). 


The full test does not need to be conducted for solids if the preliminary test clearly indicates 
that the test substance has oxidising properties. 


Note that as there is no test method to determine the oxidising properties of gaseous 
mixtures, the evaluation of these properties must be realised by an estimation method based 
on the comparison of the oxidising potential of gases in a mixture with that of the oxidising 
potential of oxygen in air.’ 


According to above indents, the study therefore does not need to be conducted if the gas: 


· is classified as highly flammable; or 


· does not contain oxygen, fluorine and/or chlorine which are chemically bonded to 
elements other than carbon or hydrogen. 


The other above cited indents are not relevant for this endpoint. 


ADAPTATION POSSIBILITIES ACCORDING TO ANNEX XI TO REACH   


USE OF EXISTING DATA: DATA ON PHYSICAL-CHEMICAL PROPERTIES FROM 
EXPERIMENTS NOT CARRIED OUT ACCORDING TO GLP OR THE TEST METHODS 
REFERRED TO IN ARTICLE 13 (3) OF REACH 


There are not many gases that are oxidising. Most oxidising gases are identified as such in the 
UN-RTDG and in ISO 10156: 2010 Gas cylinders - Gases and gas mixtures: - Determination of 
fire potential and oxidizing ability for the selection of cylinder valve outlets.  
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If experimental data are available (study reports or literature data) meeting the criteria in 
section 1.1.1 of Annex XI to REACH, these could be used to meet the endpoint data 
requirements. If an estimation method is used as a source of information according to Column 
2 of Annex VII, the QSAR model must meet the criteria set out in section 1.3 of Annex XI to 
REACH.  


WEIGHT OF EVIDENCE 


There is no known scientific literature that  refers to test results for gases that are not 
classified in ISO 10156 nor in the UN-RTDG. 


Where no single source of existing data (study reports, QSAR, literature data) is considered 
sufficiently reliable, thus not fully meeting the criteria in section 1.1.1 of Annex XI to REACH, 
or where several sources of similar reliability with deviating results exist, a weight of evidence 
approach may be used. The criteria in section 1.2 of Annex XI to REACH must then be met. 


(Q)SAR 


At present (Q)SAR is generally not applicable for the determination of oxidising limits of gases. 
Application of (Q)SAR is not possible. However, assessment of the chemical structure may be 
used to exclude oxidising behaviour of a substance. Possibly, this relation could be exploited in 
the development of future QSPR methods. 


GROUPING OF SUBSTANCES AND READ-ACROSS APPROACH 


For the determination of the oxidising gases read-across is usually not possible. However 
interpolation may still be possible within homologous series. 


TESTING IS TECHNICALLY NOT POSSIBLE 


Testing should always be considered if none of the waiving possibilities applies.  


FURTHER ADAPTATION POSSIBILITIES 


Not foreseen.  


Impurities; uncertainties 


The normal level of impurities in the technical grade of oxidising gases does not impact the 
result of the test. Tests should be performed with the lowest concentration of impurities in the 
gas encountered in the normal manufacturing process and the moisture content should be less 
than or equal to 0.01 mol%. Therefore utmost care should be taken in the selection of the key 
study(ies), or weight-of-evidence approaches, that the data selected is representative of the 
substance being registered by the respective companies. 


How to conclude on the DSD classification 


All gases with a positive test result according to the test method described in ISO 10156 are 
classified ‘Oxidising O, R8’.  


Endpoint specific information in the registration dosser/in IUCLID 


Material and methods 


· reference to the standard applied. 


Results and discussion  
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· if the test is positive indicate that the gas is ‘oxidising’; 
· if testing is waived, the reasons for waiving must be documented in the dossier. 


Any deviation from the guideline method used (and reasons for it) or any other special 
consideration should be reported. In cases where there is more than one source of data, the 
endpoint summary under results and discussion should provide a justification for the selection 
of the key study chapter. 


Reference to other ECHA Guidance Documents 


Further detailed guidance on oxidising properties can be found in the following chapters: 


IUCLID Section REACH Annex Endpoint title IUCLID 5 End User 
Manual Chapter 


ECHA Practical 
Guide 3 


4.15 VII 7.13 Oxidising properties  E.4.16 3.14 


 
Further information / references 


Further information about classification and testing for oxidising gases can be found in the 
ECHA  Guidance on the application of CLP criteria, section 2.4. 


The test method is described in ISO 10156. The test is qualitative. If reaction is observed 
during the test, the gas to be evaluated is oxidizing. 


For several gases, a ‘coefficient of oxygen equivalency’ (Ci) has been deduced from the 
explosion ranges observed during the tests. The Ci factors are listed in ISO 10156 along with 
the list of oxidising gases. 


 Oxidising liquids R.7.1.13.2


Definition  


The following definition of oxidising liquids is provided in CLP Annex I, section 2.13.1.: 


‘Oxidising liquid means a liquid substance or mixture which, while in itself not necessarily 
combustible, may, generally by yielding oxygen, cause, or contribute to, the combustion of 
other material.’ 


Classification criteria and relevant information  


According to the CLP Regulation, a liquid is classified as an oxidising liquid if, in testing 
according to the UN Test O.2 of the UN-MTC (Part III, Section 34) it is at least as oxidising as 
a 65 % aqueous solution of nitric acid. The CLP Regulation has three categories for Oxidising 
Liquids. The category is also determined through the UN Test O.2, by comparison to various 
reference oxidisers. 


Adaptation of the standard testing regime  


ADAPTATION POSSIBILITIES ACCORDING TO COLUMN 2 OF ANNEX VII TO REACH   


Column 2 of REACH Annex VII provides the following specific rules for adaptation of the 
standard information requirement for oxidising properties.  


‘The study does not need to be conducted if:  
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· the substance is explosive, or 


· the substance is highly flammable, or 


· the substance is an organic peroxide, or 


· the substance is incapable of reacting exothermically with combustible materials, for 
example on the basis of the chemical structure (e.g. organic substances not containing 
oxygen or halogen atoms and these elements are not chemically bonded to nitrogen or 
oxygen, or inorganic substances not containing oxygen or halogen atoms). 


The full test does not need to be conducted for solids if the preliminary test clearly indicates 
that the test substance has oxidising properties. 


Note that as there is no test method to determine the oxidising properties of gaseous 
mixtures, the evaluation of these properties must be realised by an estimation method based 
on the comparison of the oxidising potential of gases in a mixture with that of the oxidising 
potential of oxygen in air.’ 


The first indent states that explosive substances should not be tested for oxidising properties. 
For instance, organic substances with oxidising functional groups may be explosive and should 
first undergo the screening procedures for explosive properties in Annex 6 of the UN-MTC to 
rule out possible explosive behaviour. Such substances may also be thermally unstable and 
show self-reactive behaviour. Substances that have been classified as Explosives according to 
the CLP Regulation or have been assigned risk phrases R2 or R3 according the DSD, should 
normally not be tested for oxidising properties, since they are known to be explosive. 


The second indent states that highly flammable substances do not have to be tested for 
oxidising properties. While it is not very clear what ‘highly flammable’ means in this case 
(whether it is or is not intended to mean ‘extremely flammable’ and ‘flammable’), liquids that 
have a low flash point, or which are pyrophoric, are rarely oxidising. This implies that liquids 
classified as Flammable Liquids category 1 or 2, or as Pyrophoric Liquids, according to the CLP 
Regulation, normally do not need to be tested for oxidising properties. This corresponds to 
classification with risk phrases R12, R11 or R17 according to the DSD. If they contain oxidising 
functional groups, such substances may instead show self-reactive or explosive behaviour. 


The third indent states that organic peroxides should not be tested for oxidising properties. 
Organic peroxides are distinguished by their chemical structure, and should be treated 
according to the procedures for the hazard class Organic Peroxides of the CLP Regulation, see 
Section R.7.1.10.9 of this document. 


Waiving according to the fourth indent relies on the absence of particular molecular structural 
features. The wording is more precise in section 2.13.4 of Annex I to the CLP Regulation, 
which is in principle the same as the wording as in section 6 of Appendix 6 to the UN-MTC.  


The last two paragraphs above quoted from Column 2 Specific rules for adaptation from 
Column 1 are not applicable for this endpoint. 


According to 2.13.4.1 of Annex I to the CLP Regulation, an organic liquid does not have to be 
assessed for oxidising properties if: 


a. ‘the substance does not contain oxygen, fluorine or chlorine; or  


b. the substance contains oxygen, fluorine or chlorine and these elements are chemically 
bonded only to carbon or hydrogen.’  
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For inorganic liquids, assessment of oxidising properties does not have to be done if the 
substance does not contain any oxygen or halogen atoms, according to section 2.13.4.2 of 
Annex I to the CLP Regulation. 


ADAPTATION POSSIBILITIES ACCORDING TO ANNEX XI TO REACH   


USE OF EXISTING DATA: DATA ON PHYSICAL-CHEMICAL PROPERTIES FROM 
EXPERIMENTS NOT CARRIED OUT ACCORDING TO GLP OR THE TEST METHODS 
REFERRED TO IN ARTICLE 13 (3) OF REACH 


The UN Test O.2 of the UN-MCT is also used for classification according to the UN-RTDG,and 
consequently also in the various regulations on transport of dangerous goods e.g. ADR and 
RID. A liquid that has been classified as belonging to Division 5.1 according to the regulations 
on transport of dangerous goods on the basis of results from the UN Test O.2, is an Oxidising 
Liquid according to the criteria of the CLP Regulation. 


If experimental data are available (study reports or literature data) meeting the criteria in 
section 1.1.1 of Annex XI to REACH, these could be used to meet the endpoint data 
requirements. If an estimation method is used as a source of information according to Column 
2 of Annex VII, the QSAR model must meet the criteria set out in section 1.3 of Annex XI to 
REACH.  


WEIGHT OF EVIDENCE 


For the determination of whether a liquid is an oxidising liquid, weight of evidence is not 
possible. Where no single source of existing data (study reports, QSAR, literature data) is 
considered sufficiently reliable, thus not fully meeting the criteria in section 1.1.1 of Annex XI 
to REACH, or where several sources of similar reliability with deviating results exist, a weight 
of evidence approach may be used. The criteria in section 1.2 of Annex XI to REACH must then 
be met. 


(Q)SAR 


At the time of writing, no reliable (Q)SAR-methods exist for sufficiently accurate predictions of 
oxidising properties. As explained above, however, assessment of the chemical structure may 
be used to exclude oxidising behaviour of a substance. Possibly, this relation could be exploited 
in the development of future QSPR-methods. Such an assessment of chemical structure would 
formally form part of a Column 2 adaptation justification. 


GROUPING OF SUBSTANCES AND READ-ACROSS APPROACH 


For the determination of the whether a liquid is an oxidising liquid, read-across is usually not 
possible. However interpolation may still be possible within homologous series. 


TESTING IS TECHNICALLY NOT POSSIBLE 


Testing should always be considered, if none of the waiving possibilities applies. Some 
oxidising substances may decompose when heated. Substances may occasionally react with 
cellulose in other ways than through oxidation of the cellulose (e.g. through breaking chemical 
bonds within the cellulose). See also section 2.13.4.4 of Annex I to the CLP Regulation. 


FURTHER ADAPTATION POSSIBILITIES 


Not foreseen.  
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Impurities; uncertainties 


Minor impurities will usually not influence the test, unless they are very strong oxidisers. 
Expert judgement should be used to determine whether impurities may have an effect. 
Therefore utmost care should be taken in the selection of the key study(s), or weight-of-
evidence approaches, that the data selected is representative of the substance being 
registered by the respective companies. 


A few substances may show other reactions than pure oxidation of the cellulose, or may 
decompose. If this is suspected, expert judgement should be sought. See also section 2.13.4.4 
of Annex I to the CLP Regulation. 


How to conclude on the DSD classification 


Any substance classified as an oxidising liquid according to the CLP-criteria should normally be 
classified with risk phrase R8 or R9 according to the DSD. The DSD-criteria for classification 
with risk phrase R9 are not very precise, but if the CLP classification is Category 1, the 
substance should be classified with risk phrase R9 if the reaction with cellulose is violent, e.g. 
if spontaneous ignition occurs in the test. 


In the DSD, the A.21 test method of Regulation (EC) 440/2008 is used for the assessment of 
oxidising properties of liquids. This method is in principle identical to the UN Test O.2 of the 
UN-MTC used in the CLP Regulation. However, the DSD does not make any division 
corresponding to the categories of the CLP, and therefore only one reference substance is used 
in the A.21 test method. Since the CLP Regulation method is used for classification of 
substances, it is strongly advisable to use the UN Test O.2 instead of the A.21 test method. 
This is because the O.2 test method will also give more detailed information on the oxidising 
behaviour of a substance (or mixture), since more reference mixtures are used. 


Endpoint specific information in the registration dosser/in IUCLID 


Material and methods 


· description of the apparatus and dimensions or reference to the standard or the test 
method applied. 


Results and discussion  


· indicate the results of the spontaneous ignition test; 
· indicate the mean pressure rise time for the test substance; 
· indicate the mean pressure rise time for the reference substance(s); 
· interpretation of results; 
· if testing is waived, the reasons for waiving must be documented in the dossier. 


Any deviation from the guideline method used (and reasons for it) or any other special 
consideration should be reported. In cases where there is more than one source of data, the 
endpoint summary under results and discussion should provide a justification for the selection 
of the key study chapter. 


Reference to other ECHA Guidance Documents 


Further detailed guidance on oxidising properties can be found in the following chapters: 
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IUCLID Section REACH Annex Endpoint title IUCLID 5 End User 
Manual Chapter 


ECHA Practical 
Guide 3 


4.15 VII 7.13 Oxidising properties  E.4.16 3.14 


 
Further information / references 


The ECHA guidance document Guidance on the Application of the CLP Criteria gives in Chapter 
2.13 detailed information on the oxidising property, the CLP-classification, the UN Test O.2 and 
the relation to the DSD and the transport of dangerous goods regulations. 


 Oxidising solids R.7.1.13.3


Definition  


The following definition of oxidising solids is provided in CLP Annex I, section 2.14.1: 


‘Oxidising solid means a solid substance or mixture which, while in itself is not necessarily 
combustible, may, generally by yielding oxygen, cause, or contribute to, the combustion of 
other material.’ 


Classification criteria and relevant information  


According to the CLP Regulation, a solid is classified as an oxidising solid if in testing according 
to the UN Test O.1 of the UN-MTC (Part III, Section 34), it is at least as oxidising as potassium 
bromate in a 3:7 mixture with cellulose. The test is based on the burning behaviour of a 
mixture of cellulose and the tested solid. The CLP Regulation has three categories for oxidising 
solids. The category is also determined through the UN Test O.1 in the UN-MTC by comparison 
to reference mixtures of cellulose and potassium bromate20. 


Adaptation of the standard testing regime 


ADAPTATION POSSIBILITIES ACCORDING TO COLUMN 2 OF ANNEX VII TO REACH  


Column 2 of REACH Annex VII provides the following specific rules for adaptation of the 
standard information requirement for oxidising properties.  


‘The study does not need to be conducted if:  


· the substance is explosive, or 


· the substance is highly flammable, or 


· the substance is an organic peroxide, or 


· the substance is incapable of reacting exothermically with combustible materials, for 
example on the basis of the chemical structure (e.g. organic substances not containing 
oxygen or halogen atoms and these elements are not chemically bonded to nitrogen or 
oxygen, or inorganic substances not containing oxygen or halogen atoms). 


                                           
20 At the time of writing, work is in progress at the UN-level to modify Test O.1: Test for oxidising solids. 
This includes changing the reference substance and introducing a gravimetric method for the 
measurement. For further information, see document UN/SCEGHS/23/INF.17 available at the following 
link:  http://www.unece.org/fileadmin/DAM/trans/doc/2012/dgac10c4/UN-SCEGHS-23-INF17.doc-UN-
SCETDG-41-INF.43e.pdf .  



http://www.unece.org/fileadmin/DAM/trans/doc/2012/dgac10c4/UN-SCEGHS-23-INF17.doc-UN-SCETDG-41-INF.43e.pdf

http://www.unece.org/fileadmin/DAM/trans/doc/2012/dgac10c4/UN-SCEGHS-23-INF17.doc-UN-SCETDG-41-INF.43e.pdf
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The full test does not need to be conducted for solids if the preliminary test clearly indicates 
that the test substance has oxidising properties. 


Note that as there is no test method to determine the oxidising properties of gaseous 
mixtures, the evaluation of these properties must be realised by an estimation method based 
on the comparison of the oxidising potential of gases in a mixture with that of the oxidising 
potential of oxygen in air.’ 


The first indent states that explosive substances should not be tested for oxidising properties. 
For instance, organic substances with oxidising functional groups may be explosive and should 
first undergo the screening procedures for explosive properties in Annex 6 of the UN-MTC to 
rule out possible explosive behaviour. Such substances may also be thermally unstable and 
show self-reactive behaviour. Substances that have been classified as Explosives according to 
the CLP-regulation or have been assigned risk phrases R2 or R3 according the DSD, should 
normally not be tested for oxidising properties, since they are known to be explosive. 


The second indent states that highly flammable substances do not have to be tested for 
oxidising properties. While it is not very clear what ‘highly flammable’ means in this case 
(whether it is or is not intended to mean ‘extremly flammable’ and ‘flammable’), solids 
classified as Flammable Solids or as Pyrophoric Solids according to the CLP-regulation are 
rarely oxidising. This corresponds to classification with risk phrases R11 or R17 according to 
the DSD. If they contain oxidising functional groups, such substances may instead show self-
reactive or explosive behaviour.  


The third indent states that organic peroxides should not be tested for oxidising properties. 
Organic peroxides are distinguished by their chemical structure, and should be treated 
according to the procedures for the hazard class Organic Peroxides of the CLP-regulation, see 
Section R.7.1.10.9 of this document. 


Waiving according to the fourth indent relies on the absence of particular molecular structural 
features. The wording is more precise in section 2.14.4 of Annex I to the CLP-regulation, which 
is in principle the same as the wording as in Section 6 of Appendix 6 to the UN-MTC.  


The first note under last indent from REACH Annex VII, which allows waiving of further testing, 
namely ‘[...] if the preliminary test clearly indicates that the test substance has oxidising 
properties’ is relevant only when using the A.17 test method of Regulation (EC) 440/2008, 
which is not the preferred test method since it belongs to the DSD classification system. The 
UN Test O.1 used for classification according to the CLP Regulation does not include any 
preliminary test.  


The last note taken from Column 2 ‘Specific rules for adaptation from Column 1’ is not 
applicable for this endpoint. For inorganic solids, assessment of oxidising properties does not 
have to be done if the substance does not contain any oxygen or halogen atoms, according to 
section 2.14.4.2 of Annex I to the CLP Regulation. 


According to section 2.14.4.1 of Annex I to the CLP-regulation, an organic solid does not have 
to be assessed for oxidising properties if: 


a. ‘the substance does not contain oxygen, fluorine or chlorine; or 


b. the substance contains oxygen, fluorine or chlorine and these elements are chemically 
bonded only to carbon or hydrogen.’ 
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ADAPTATION POSSIBILITIES ACCORDING TO ANNEX XI TO REACH   


USE OF EXISTING DATA: DATA ON PHYSICAL-CHEMICAL PROPERTIES FROM 
EXPERIMENTS NOT CARRIED OUT ACCORDING TO GLP OR THE TEST METHODS 
REFERRED TO IN ARTICLE 13 (3) OF REACH 


The UN Test O.1 of the UN-MTC is also used for classification according to the UN-RTDG, and 
consequently also in the various regulations on transport of dangerous goods e.g. ADR and 
RID. A solid that has been classified as belonging to Division 5.1 according to the regulations 
on transport of dangerous goods on the basis of results from the UN Test O.1, is an oxidising 
solid according to the criteria of the CLP Regulation. 


If experimental data are available (study reports or literature data) meeting the criteria in 
section 1.1.1 of Annex XI to REACH, these could be used to meet the endpoint data 
requirements. If an estimation method is used as a source of information according to Column 
2 of Annex VII, the QSAR model must meet the criteria set out in section 1.3 of Annex XI to 
REACH.  


WEIGHT OF EVIDENCE 


Where no single source of existing data (study reports, QSAR, literature data) is considered 
sufficiently reliable, thus not fully meeting the criteria in section 1.1.1 of Annex XI to REACH, 
or where several sources of similar reliability with deviating results exist, a weight of evidence 
approach may be used. The criteria in section 1.2 of Annex XI to REACH must then be met. 


(Q)SAR 


At the time of writing, no reliable (Q)SAR-methods exist for sufficiently accurate predictions of 
oxidising properties. As explained above, however, assessment of the chemical structure may 
be used to exclude oxidising behaviour of a substance. Possibly, this relation could be exploited 
in the development of future (Q)SPR-methods. Such an assessment of chemical structure 
would formally form part of a Column 2 adaptation argument. 


GROUPING OF SUBSTANCES AND READ-ACROSS APPROACH 


For the determination of the oxidising solids read-across is usually not possible. However 
interpolation may still be possible within homologous series. 


TESTING IS TECHNICALLY NOT POSSIBLE 


Testing should always be considered if none of the waiving possibilities applies. Some 
substances may decompose upon heating. Substances may occasionally react with cellulose in 
other ways than through oxidation of the cellulose. 


FURTHER ADAPTATION POSSIBILITIES 


Not foreseen. 


Impurities; uncertainties 


The UN Test O.1 is (currently) performed using the unaided eye as measuring instrument. Only 
by expert judgement and thorough experience can the result of the test be correctly judged, 
and even then uncertainties may arise. 


Minor impurities will usually not influence the test, unless they are very strong oxidisers. 
Expert judgement should be used to determine whether impurities may have an effect. 
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A few substances may show other reactions than pure oxidation of the cellulose, or may 
decompose. If this is suspected, expert judgement should be sought. Particle size and size 
distribution can have an influence on the test results. 


How to conclude on the DSD classification 


Any substance classified as an oxidising solid according to the CLP Regulation criteria should 
normally be classified with risk phrase R8 or R9 according to the DSD. The DSD-criteria for 
classification with risk phrase R9 are not very precise, but if the CLP Regulation classification is 
Category 1, the substance should be classified with risk phrase R9 if the reaction with cellulose 
is violent. 


In the DSD, the A.17 test method of Regulation (EC) 440/2008 is used for the assessment of 
oxidising properties of solids. Although the principle of this method is to a large extent the 
same as that of the UN Test O.1 of the UN-MTC, the experimental set-up, reference substance 
(barium nitrate) and measured quantity differ. Furthermore, the DSD does not make any 
division corresponding to the categories of the CLP. Since the CLP Regulation is used for 
classification of substances, it is not advisable to use the A.17 method (which belongs to the 
DSD classification system). Instead, the UN Test O.1 should be used, which will also give more 
detailed information on the oxidising behaviour of a substance (or mixture), since more 
reference mixtures are used. 


Endpoints specific information in the registration dosser/in IUCLID 


Material and methods 


• description of the apparatus and dimensions or reference to the standard or the test 
method applied;  


• particle size and distribution. 


Results and discussion  


· if testing is waived, the reasons for waiving must be documented in the dossier. 


If the UN Test O.1 was used: 


· indicate if a vigorous reaction was observed; 
· indicate the maximum burning time for the test mixture; 
· indicate the maximum burning time for the reference mixtures; 
· interpretation of results, including any relevant special observations; 
· estimated accuracy of the result (including bias and precision). 


If A.17 test method was used: 


· indicate if in the preliminary test, a vigorous reaction was observed; 
· indicate the maximum burning rate for the test mixture; 
· indicate the maximum burning rate for the reference mixture; 
· interpretation of results, including any relevant special observations; 
· estimated accuracy of the result (including bias and precision). 


Any deviation from the guideline method used (and reasons for it) or any other special 
consideration should be reported. In cases where there is more than one source of data, the 
endpoint summary under results and discussion should provide a justification for the selection 
of the key study chapter. 
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Reference to other ECHA Guidance Documents 


Further detailed guidance on oxidising properties can be found in the following chapters: 


IUCLID Section REACH Annex Endpoint title IUCLID 5 End User 
Manual Chapter 


ECHA Practical 
Guide 3 


4.15 VII 7.13 Oxidising properties  E.4.16 3.14 


 


Further information / references 


The ECHA Guidance on the Application of the CLP Criteria gives in Chapter 2.14 detailed 
information on the oxidising property, the CLP-classification, the UN Test O.1 and the relation 
to the DSD and the transport of dangerous goods regulations. 
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R.7.1.14 Granulometry 


Advice to registrants with regard to nanomaterials characterisation of granulometry can be 
found in Appendix R7-1 Recommendations for nanomaterials applicable to: Chapter R7a 
Endpoint specific guidance, section 2.2.3 Granulometry.   


 Type of property R.7.1.14.1


Granulometry is not a specific physico-chemical property of a substance. The original particle 
size distribution is highly dependent on the industrial processing methods used and can also be 
affected by subsequent environmental or human transformations. Particle size is usually 
measured in micrometers (= 10-6 m; µm; ‘microns’). 


Granulometry is of considerable importance for the toxic properties of a substance as it 
influences aspects such as: 


• the route of exposure of humans and toxicity by inhalation; 
• the choice of route of administration for animal testing; 
• the efficiency of uptake in an organism; 
• the distribution in the environment. 


Granulometry is of importance for combustible dusts as it influences aspects such as the 
likelihood to form combustible/explosive dust - air mixtures. 


In general all powder materials have a range of particle sizes (particle size distribution), a 
presentation of the particle size distribution (e.g. using a histogram of the particle size vs. 
mass, particle size vs. number of particles, etc.) is therefore necessary to interpret the data.  


For inhalation exposure it is well know that the human toxicity will be related with the place of 
deposition into the respiratory tract. The location of deposition mainly depends on the 
properties of the particle (size, shape, density etc) that are commonly taken into account 
considering the aerodynamic diameter of the particle (see definition below). Thus, the general 
approach has been to use mass fractions (e.g. health related fractions as defined by EN 481 or 
the EPA PM Fractions). For instance, in Europe, from the publication of the EN 481 the OELs for 
powder materials have been defined for one or several fractions (inhalable, thoracic or 
respirable). 


Photocentrifuge method - the method of determining the particle size distribution, which is 
described in ISO 13318-2:2007, is applicable to powders that can be dispersed in liquids, 
powders that are present in slurry form and some emulsions. Typical particle size range for 
analysis is from about 0.1 µm to 5 µm. The method is applicable to powders in which all 
particles have the same density and comparable shapes and do not undergo chemical or 
physical change in the suspension liquid. It is usually necessary that the particles have a 
density higher than that of the liquid.  


Light extinction liquid-borne particle counter – in ISO 21501-3:2007 a calibration and 
verification method for a light extinction liquid-borne particle counter (LSLPC) is described, 
which is used to measure the size and particle number concentration of particles suspended in 
liquid. The light extinction method is based on single particle measurements and the typical 
size range of particles measured by this method is between 1 µm and 100 µm. 


Light scattering liquid-borne particle counter - in ISO 21501-2:2007 a calibration and 
verification method for a light scattering liquid-borne particle counter (LSLPC) is described, 
which is used to measure the size and particle number concentration of particles suspended in 
liquid. The light scattering method is based on single particle measurements and the typical 
size range of particles measured by this method is between 0.1 µm and 10 µm. 
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Centrifugal X-ray method - the method of determining the particles size distribution 
described in ISO 13318-3:2004 is applicable to powders which can be dispersed in liquids or 
powders which are present in slurry form. The typical particle size range for analysis is from 
0.1 µm to 5 µm. The method is applicable to powders in which all particles have the same 
effective density, chemical composition and comparable shapes.  


The CEN document, EN 481 ‘Workplace Atmospheres – size fraction definitions for 
measurement of airborne particles’ (CEN 1993) provides definitions of the inhalable, thoracic 
and respirable size fractions, and target specifications (conventions) for sampling instruments 
to measure these fractions. The current standard defines sampling conventions for particle size 
fractions which are to be used in assessing the possible health effects resulting from inhalation 
of airborne particles in the workplace. The different particle sizes defined in EN 481 are: 


· inhalable fraction (the mass fraction of particles that can be inhaled by nose and mouth. 
Particles >100 µm are not included in the inhalable convention; 


· thoracic fraction (the mass fraction of the inhaled particles that passes the larynx). The 
convention for thoracic fraction sets that 50% of the particles in air with an 
aerodynamic diameter of 10 µm belong to the thoracic fraction; 


· respirable fraction (the mass fraction of the inhaled particles that reaches the alveoli) 
The convention for respirable fraction sets that 50% of particles with an aerodynamic 
diameter of 4 µm belong to the respirable fraction. 


 Definitions R.7.1.14.2


Aerodynamic diameter: the diameter of a sphere of density 1 g cm-3 with the same terminal 
velocity (falling speed) due to gravitational force in calm air as the particle under the prevailing 
conditions of temperature, pressure and relative humidity (CEN, 1993). The aerodynamic 
diameter is used to compare partcles of different sizes, shapes and densities and it is a useful 
parameter to predict  where in the respiratory tract such particles may be deposited. It is used 
in contrast to ‘optical’, ‘measured’ or ‘geometric’ diameters which are representations of actual 
diameters which in themselves cannot be related with the deposition within the respiratory 
tract.  


Particle diffusion diameter: for particles of aerodynamic diameter less than 0.5 µm, the 
particle diffusion diameter should be used instead of the particle aerodynamic diameter. For 
diffusion, the appropriate equivalent diameter is the diffusion (mobility) diameter. This is 
defined as the diameter of a sphere with the same diffusion coefficient as the particle under 
the prevailing conditions of temperature, pressure and relative humidity. 


The parameter of interest is the effective hydrodynamic radius, or effective Stoke’s radius Rs. 
Particle size distribution (effective hydrodynamic radius) requires information on water 
insolubility. Fibre length and diameter distributions require information on the fibrous nature of 
the product and on stability of the fibrous shape under electron microscope conditions. 


A fibre: is a water insoluble particle with an aspect ratio (length/diameter > 3) and diameter 
< 100 μm. Fibres of length < 5 μm need not be considered. 


Particle: Minute piece of matter with defined physical boundaries. (ISO/TS 27687:2008) 


Agglomerate: A collection of weakly bound particles of aggregates or mixtures of the two 
where the resulting external surface area is similar to the sum of the surface areas of the 
individual components (ISO/TS 27687:2008). 
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Aggreggate:  Particle comprising strongly bonded or fused particles where the resulting 
external surface area may be significantly smaller than the sum of calculated surface areas of 
the individual components (ISO/TS 27687:2008). 


 Test methods R.7.1.14.3


Many methods are available for particle size measurements, but none of them is applicable to 
the entire size range (see Table R.7.1-11). Sieving, microscopic sedimentation and elutriation 
techniques are most commonly employed. Methods for determining particle size distribution 
are designed to provide information on the transportation and sedimentation of insoluble 
particles in water and air. An integrated testing strategy (ITS) detailing the appropriate 
methods for determination of particle size distribution of respirable and inhalable particles is 
shown in Figure R.7.1-6. 


Details of methods for determining particle size distribution and for fibre length and diameter 
distributions are outlined in OECD TG 110 and in the ‘Guidance Document on the 
Determination of Particle Size Distribution, Fibre Length and Diameter Distribution of Chemical 
Substances’ (JRC, 2002). 


The particle size distribution is carried out on the material under investigation and not as 
airborne dust. 


The measurement principle of the method used will determine what kind of diameter of the 
particle can be determined: for instance, optical diameter when using light scattering or 
aerodynamic diameter when using impactors. Methods which determine the mass median 
aerodynamic diameter (MMAD) need the generation of representative test atmospheres using 
suitable generation equipment and correct sampling techniques. They can be used in case of 
airborne particles (dusts, smokes, fumes), nebulised particles (wet aerosol) or dispersed 
particles (dry aerosol). 
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Figure R.7.1-6 Integrated testing strategy for granulometry 
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Table R.7.1-11 Methods to determine particle size distribution of a material 


Method and details Material and size range MMAD 


Microscopic examination 


It is preferable to prepare samples directly in order 
not to influence shape and size of the particles. 


This method determines size distribution of particles. 


 


Particles of all kinds 


Size range: 0.5–5000 microns 
(light microscope) and <0.1–10 
microns (SEM/TEM) 


 


MMAD 
cannot be 
determined 


Sieving 


Sieving using wire-mesh sieves and perforated sheet 
metal sieves is not suitable to determine the 
distribution of particles of respirable and inhalable 
size since their range is only 100-10,000 microns. 
Micro mesh sieves (range 5-100 micron) may give 
better results. However, since these sieves are 
generally operated in combination with mechanical or 
ultrasonic vibration, modification of median size and 
form may result.  


Sieving  not suitable to determine distribution of 
particles of respirable size, but might be suitable to 
determine bigger particles. 


 


Dry powders/granulates 


Size range: 100–10,000 microns 
(wire mesh/metal sieves) and 5-
100 (micromesh) 


 


MMAD 
cannot be 
determined 


Sedimentation (gravitational settling) 


Method is based on gravitational settling of particles 
in liquid and the effective hydrodynamic radius is 
determined. Effective hydrodynamic radius 
distribution should be measured 3x with no two 
values differing by >20%. Requires sufficient 
numbers of radius intervals be used to resolve the 
radius distribution curve. Binary or ternary mixtures 
of latex spheres  (2-100 microns) are recommended 
as calibration material. 


Method might be suitable to determine the 
distribution of particles of respirable and inhalable 
size. 


 


Dry powders/granulates 


Size range: 2-200 microns 


 


MMAD 
cannot be 
determined 


Electrical Sensing Zone (e.g. Coulter) method 


Samples are suspended in an electrolytic solution. As 
the particle is drawn through an aperture, the change 
in conductance gives a measure of particle size. The 
important parameter is the settling velocity in the 
liquid phase, which depends on both density and 
diameter. Particles having a density of several g/cm3 
can be determined. 


Applicable to particles that are complete electrical 
isolators in the fluid. Difference in density between 
particles and fluid must not be too large. 


Method might be suitable to determine the 
distribution of particles of respirable and inhalable 
size. 


 


Dry powders/granulates (non-
conducting) 


Size range: 1-1000 microns 


 


 


MMAD 
cannot be 
determined 


Phase Doppler Anemometry 


Expensive technique. Particle size distribution can be 
measured either in air or in liquid. The method 
presupposes that the particles are spherical with 


 


Dry powders/granulates  


Size range: 0.5-80 microns (in 


MMAD 
cannot be 
determined 
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known refractive index. 


Method might be suitable to determine the 
distribution of particles of respirable and inhalable 
size. 


air); 0.5-1000 microns (in 
liquid) 


Determination of fibre length and diameter 
distributions 


Light microscopy used to examine likelihood of fibres 
present by comparing similarities to known fibrous or 
fibre releasing substances or other data. Extreme 
care required during sample preparation to avoid 
fibre breaking and clumping. Care should also be 
taken to avoid contamination by airborne fibres. 
Samples might be prepared by (a) producing 
suspensions in water by gentle hand agitation or 
vortex mixing or (b) transfer of dry material onto 
copper tape either directly or by spraying of the dry 
fibres by use of atomiser or pipette. 


Length and diameter distributions should be 
measured independently at least twice and at least 
70 fibres counted. No two values in a given 
histogram interval should differ by > 50% or 3 
fibres, whichever is larger. The presence of long thin 
fibres would indicate a need for further, more precise 
measurements.  


 


Fibrous products 


Size range: diameters as small 
as 0.1 micron and as large as 
100 micron and lengths as small 
as 5 micron and as large as 300 
micron 


 


 


It is advantageous to have accurate information about the propensity of materials to produce 
airborne dust (the dustiness of the material). No single method of dustiness testing is likely to 
represent and reproduce the various types of processing and handling used in industry. The 
measurement of dustiness depends on the test apparatus used, the properties of the dust and 
various environmental variables (i.e the dustiness is not a measurement of the ‘dust as it is’) . 
There are a number of methods for measuring the dustiness of bulk materials, based on the 
health related aerosol fractions defined in EN 481. Two methods (the rotating drum method 
and the continuous drop method) are detailed in EN 15051 ‘Workplace atmospheres – 
Measurement of the dustiness of bulk materials – Requirements and reference test methods’ 
(CEN, 2006).  


Dustiness is a relative term (derived from the amount of dust emitted during a standard test 
procedure). This is dependent on the method chosen, the condition and properties of the 
tested bulk material, and various environmental variables in which the tests are carried out. 
Thus, the two methods in EN 15051 may provide different results (the methods are intended 
to simulate handling processes) The standard is currently under revision (draft of European 
standard available) and the final publication is expected for 2013. The standard has been 
divided in 3 parts (a general part and one part for each of the methods). The methods (Table 
R.7.1-12) as described in the standard are used to determine dustiness in terms of the health 
related fractions defined by EN 481. Further analyse (e.g. analysing the contents on the dust 
collection stages ) can be used to obtain the particle sizedistribution. These methods require 
the generation of representative test atmospheres using suitable generation equipment and 
correct sampling techniques. 
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Table R.7.1-12 Methods to generate/sample airborne dispersed or nebulised particles 


Method and details Material and size range MMAD 


Cascade impaction 


Cascade impactors can be used to obtain the 
size distribution of an aerosol (i.e in this context 
a dust cloud). Air samples are drawn through a 
device which consists of several stages on 
which particles are deposited on an impactation 
substrate. Particles will impact on a certain 
stage depending on their aerodynamic diameter 
. The cut- off size can be calculated from the jet 
velocities at each stage by weighing each stage  
before and after sampling and the MMAD 
derived from these calculations. 


This is a well established technique to measure 
the size distribution of particles (allowing 
calculating any mass fraction). Some models 
are specifically designed to give the 3 health 
related fractions defined by the EN 481. 


Please also check ISO/TR 27628:2007, which 
contains specific information on methods for 
bulk aerosol characterization and single particle 
analysis while using cascade impaction method. 


 


Particles in an aerosol 


Size range: 0.1-20 and 0.5-80 
microns  


 


MMAD can be 
determined via 
an appropriate 
coupled 
analytical 
technique. 


 


Laser scattering/diffraction 


In general, the scattering of the incident light 
gives distinct pattern which are measured by a 
detector. This technique is particle property 
dependent – i.e. material has unique scattering 
and diffraction properties which are also particle 
size dependent. It is important to calibrate the 
instrument with similar material (of the same 
size range as the material to be measured). 
Laser scattering techniques are suitable for 
geometric particles, viz spheres, cubes and 
monocrystals. Particle size will be established 
optically. The MMAD can be calculated by 
means of a calculation correction. 


Further information about corrections and 
limitations of the methods can be found in 
CEN/TR 16013-1 and CEN/TR 16013-2. 


Please also check ISO 13320:2009 Particle size 
analysis – Laser diffraction methods taking into 
account the possible limitations of the method, 
a the technique assumes a spherical particle 
shape in its optical model. The resulting particle 
size distribution is different from that obtained 
by methods based on other physical principles 
(e.g. sedimentation, sieving). 


 


Particles of all kind 


Size range: 0.1 um to 3 mm (with 
special instrumentation and 
conditions, the size range can be 
extended above 3 mm and below 
0.1 mm) 


 


MMAD can be 
determined.  


Rotating drum method (prEN 15051-2) 


This method is based on size selective sampling 
of an airborne dust cloud produced by the 
repeated lifting and dropping of a material in a 
rotating drum. Air drawn through the drum 
passes through a specially designed outlet and 
a 3-stage fractionating system consisting of two 


Dry powders/granulates/friable 
products 


Size range: 0.5-10,000 microns 


 


MMAD cannot be 
determined. 


 







128 
Chapter R.7a: Endpoint specific guidance 


Version 3.0 – August 2014 
 


 


porous polyurethane foams and a membrane 
filter. The mass of dust collected on each 
collection stage is determined gravimetrically to 
give a direct measure of the biologically 
relevant size fractions. This method simulates a 
wide range of material handling processes in 
industry and determines the biologically 
relevant size functions of a material in the 
airborne state.  


This method is suitable to determine the 
respirable thoracic or inhalable fractions. 


Continuous drop method  (prEN 15051-3) 


This method is based on the size selective 
sampling of an airborne dust cloud produced by 
the continuous single dropping of material in a 
slow vertical air current. The dust released by 
dropping material is conducted by the airflow to 
a sampling section where it is separated into 
the inhalable and respirable fractions. 


This method is suitable to determine the 
respirable and inhalable   fractions.  


 


Dry powders/granulates/friable 
products 


Size range: 0.5-10,000 microns 


 


MMAD can be 
determined.  
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Table R.7.1-13 Methods that measure inhalable fractions only or that give no detailed 
distributions 


Method and details Material and size 
range 


MMAD 


Elutriation 


Particles are drawn out on a column at varying velocity. The 
velocity is used to calculate particle size and the weight of the 
remaining sample at a particular velocity is used to calculate 
the distribution. The method is limited to particles >15 
microns. 


The method is not suitable to determine the distribution of 
particles of respirable size, but might be suitable to determine 
the distribution of particles of inhalable size  


 


Dry 
powders/granulates 


Size range: 15-115 
microns 


 


MMAD cannot 
be 
determined. 


Air jet sieve 


Air is aspirated through a weighted sample on a fine sieve and 
the weight loss measured. The method is capable of estimating  
the non-floatable fraction of the material under investigation. 
Aggregation of the particles will result in unreliable values. In 
addition, since the lower detection limit is only 10 micron, this 
method is not suitable to determine the distribution of particles 
of respirable size. 


The method is not suitable to determine the distribution of 
particles of the respirable fraction, but might be suitable to 
determine the distribution of particles between 10 and 10,000 
microns.. 


 


Particles of all kind 


Size range: 10-
10,000 microns 


 


MMAD cannot 
be 
determined. 


Cyclons 


The use of a cyclone is a simple approach to determining 
whether respirable and/or inhalable particles are present in the 
test atmospheres by constructing the cyclone cut off points at 
4.25 and 100 microns. By measuring the weight of particles 
which pass through the cyclone it can be decided whether more 
sophisticated methods have to be applied to determine the size 
distribution of the particles smaller than 10 micron. 


This method is suitable to determine the respirable, thoracic or 
inhalable fraction. 


 


Particles of all kind 


Size range: 0.1-200 
microns 


 


MMAD cannot 
be 
determined. 


 


 Adaptation of the standard testing regime R.7.1.14.4


Adaptation possibilities according to column 2 of Annex VII to REACH  


Column 2 of REACH Annex VII provides the following specific rules for adaptation of the 
standard information requirement for granulometry.  


‘The study does not need to be conducted if the substance is marketed or used in a non solid 
or granular form.’  
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Adaptation possibilities according to Annex XI to REACH  


USE OF EXISTING DATA: DATA ON PHYSICAL-CHEMICAL PROPERTIES FROM 
EXPERIMENTS NOT CARRIED OUT ACCORDING TO GLP OR THE TEST METHODS 
REFERRED TO IN ARTICLE 13 (3) OF REACH 


As the granulometry of a substance is highly dependent on the industrial processing methods 
and possibly also on handling of the material, any published data on granulometry will be 
pertinent only to the particular sample or process. 


There are a number of web sites and electronic databases that include compilations of and 
evaluations of data on particle properties. However, there appear to be a limited number of 
reference books that provide particle size data.  


The equivalence of the various national and international standard methods for particle size 
distribution has not been tested and is not known. 


If experimental data are available (study reports or literature data) meeting the criteria in 
section 1.1.1 of Annex XI to REACH, these could be used to meet the endpoint data 
requirements. If an estimation method is used as a source of information according to Column 
2 of Annex VII, the QSAR model must meet the criteria set out in section 1.3 of Annex XI to 
REACH. 


WEIGHT OF EVIDENCE 


In some situations where data is available from multiple sources (e.g. information on particle 
size distribution of different batches, or information from different methods), a weight of 
evidence approach may be used. Where no single source of existing data (study reports, 
QSAR, literature data) is considered sufficiently reliable, thus not fully meeting the criteria in 
section 1.1.1 of Annex XI to REACH, or where several sources of similar reliability with 
deviating results exist, a weight of evidence approach may be used. The criteria in section 1.2 
of Annex XI to REACH must then be met. 


(Q)SAR 


There are no QSPR/(Q)SAR tools available for predicting particle size and the data will 
therefore need to be experimentally determined. Application of (Q)SAR is not possible. 


GROUPING OF SUBSTANCES AND READ-ACROSS APPROACH 


At present grouping and read across are not applicable. 


TESTING IS TECHNICALLY NOT POSSIBLE 


Testing should always be considered, if none of the waiving possibilities applies. Testing should 
always be possible for solids or granular substances.  


Further adaptation possibilities 


Not foreseen. 


 Impurities; uncertainties R.7.1.14.5


There is a particular problem in relation to sedimentation and Coulter counter measurements. 
The effect of impurities on particle shape should be considered when measuring fibre length 
and diameter distributions. 
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The small quantities used as samples must be representative of product batches comprising 
many kilograms; therefore sampling and sample handling require great care. 


Great care should also be taken due to the fact that non-conducting particles in a non-
conducting liquid may be electrically charged resulting in non-representative settling of 
particles of a certain size. In addition, in the process of particle size distribution determination, 
it is very important to take the electrostatic charge of the particles into account. 
Electrostatically charged particles behave differently and may influence sampling. 


It is useful to distinguish between aggregates and agglomerates. While an aggregate is held 
together by strong forces and may be considered to be permanent, agglomerates are held 
together with weak forces and may break up under certain circumstances. As small particles 
often form agglomerates, sample pre-treatment (e.g. the addition of dispersing agents, 
agitation or low-level ultrasonic treatment) may be required before the primary particle size 
can be determined. However, great care must be taken to avoid changing the particle size 
distribution. 


 Endpoint specific information in the registration dossier / in R.7.1.14.6
IUCLID 


Material and methods 


• sample preparation, such as any sonication, grinding, or addition of dispersion agents 
(if any); 


• if a suspending medium is used (e.g. sedimentation test): indicate type of medium, 
temperature, pH, concentration and solubility of the substance in the suspending medium; 


• the type of method used. 


Results and discussion 


• in the particle size field: mean and standard deviation; 


• in the particle size distribution at different passages field: size and distribution; 


• approximate information on particle shape (e.g. spherical, platelike, needle shaped) if 
available; 


• for fibres: indicate both length and diameter of fibres. 


Any deviation from the guideline method used or any other special consideration should be 
reported. In cases where there is more than one source of data, the endpoint summary under 
results and discussion should provide a justification for the selection of the key study chapter. 


Reference to other ECHA Guidance Documents 


Further detailed guidance on particle size distribution (Granulometry) can be found in the 
following chapters: 


IUCLID 
Section 


REACH Annex Endpoint title IUCLID 5 End User 
Manual Chapter 


ECHA Practical 
Guide 3 


4.5 VII 7.14 Particle size distribution 
(Granulometry) 


E.4.6 3.5 
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 Further information / references R.7.1.14.7


CEN 1993 EN 481: Workplace atmospheres. Size fraction definitions for 
measurement of airborne particles 


CEN 2006 EN 15051: Workplace atmospheres. Measurement of the dustiness of 
bulk materials – Requirements and reference test methods 


JRC (2002) "Guidance Document on the Determination of Particle Size Distribution, 
Fibre Length and Diameter Distribution of Chemical Substances", ISBN  
92-894-3704-9, EUR 20268 EN, 
http://publications.jrc.ec.europa.eu/repository/handle/111111111/5555  


OECD TG 110 Test No. 110: Particle size distribution/fibre length and diameter 
distributions 


prEN 15051-1 rev  Workplace exposure - Measurement of dustiness of bulk materials - Part 
1: Requirements and choice of test methods 


prEN 15051-2  Workplace exposure - Measurement of the dustiness of bulk materials - 
Part 2: Rotating drum method 


prEN 15051-3  Workplace exposure - Measurement of the dustiness of bulk materials - 
Part 3: Continuous drop method 


(ISO/TS 27687:2008) Nanotechnologies-Terminology and definitions for nano-objects- 
Nanoparticle, nanofibre, and nanoplate 


CEN/TR 16013-1:2010 Workplace exposure. Guide for the use of direct-reading instruments for 
aerosol monitoring. Choice of monitor for specific applications  


CEN/TR 16013-2:2010 Workplace exposure. Guide for the use of direct-reading instruments for 
aerosol monitoring. Evaluation of airborne particle concentrations using 
optical particle counters 


 



http://publications.jrc.ec.europa.eu/repository/handle/111111111/5555
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R.7.1.15 Adsorption/Desorption  


Advice to registrants with regard to nanomaterials characterisation of adsorption/desorption 
can be found in Appendix R7-1 Recommendations for nanomaterials applicable to: Chapter R7a 
Endpoint specific guidance, section 2.2.4 Adsorption/desorption.   


 Type of property R.7.1.15.1


Adsorption/desorption is not a specific physicochemical property of a substance. This property 
indicates the binding capacity (or ‘stickiness’) of a substance to solid surfaces, and so is 
essential for understanding environmental partitioning behaviour. 


Information on adsorption/desorption is an essential input to environmental exposure models, 
because: 


· adsorption to suspended matter can be an important physical elimination process from 
water in sewage treatment plants (STPs). This in turn may mean that sewage sludge, if 
spread to land, is a major source of the substance in soil; 


· adsorption to suspended matter in receiving waters affects both the concentration in 
surface water and the concentration in sediment; 


· desorption of a substance from soil directly influences its mobility and potential to reach 
surface or groundwaters. 


Consequently, information on adsorption/desorption is also an important factor in test 
strategies for assessing toxicity to sediment- or soil-dwelling organisms. 


Substances that adsorb strongly to biological surfaces (e.g., gills, skin, etc.) may lead to toxic 
effects in higher organisms after biomagnification. 


The information is also relevant for assessing environmental persistence. For example: 
degradation rates in sediment and soil are also assumed to be reduced by default if a 
substance is highly sorptive (since it is less bioavailable to microorganisms). This may lead to 
consideration of soil/sediment simulation testing in some cases. 


Finally, there may be practical implications for test performance: Substances that adsorb 
strongly to surfaces can be difficult to test in aquatic systems. 


 Definition R.7.1.15.2


Adsorption is caused by temporary (reversible) or permanent bonding between the substance 
and a surface (e.g. due to van der Waals interactions, hydrogen bonding to hydroxyl groups, 
ionic interactions, covalent bonding, etc.). The OECD guidances offer further information 
(OECD 2000a, OECD 2000b, OECD 2001, OECD 2002). 


The organic carbon normalized adsorption coefficient (Koc) is the ratio of a substance 
concentration sorbed in the organic matter component of soil or sediment to that in the 
aqueous phase at equilibrium. In other words, Koc = Kd/foc, where Kd is the distribution 
coefficient for adsorption, and foc the organic carbon content – the fraction organic carbon 
present in the soil or sediment. In turn, Kd is the experimental ratio of a substance’s 
concentration in the soil (Cs) to that in the aqueous phase (Caq) at equilibrium; namely 
Kd = Cs/Caq. The organic matter normalized distribution coefficient (Kom) is similarly defined, 
but refers to the organic matter content of soil rather than the organic carbon content (OECD, 
2000a). 
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 Test method(s) R.7.1.15.3


The adsorption of a substance to sewage sludge, sediment and/or soil can be measured or 
estimated using a variety of methods, which are tabulated in  


Table R.7.1-14 in order of increasing complexity. The dissociation constant (if appropriate) 
should be known before testing. Information on vapour pressure, solubility in water and 
organic solvents, octanol-water partition coefficient and stability/degradability is also useful. 


Table R.7.1-14 Methods for the measurement of adsorption 


Method and Description Applicability/Notes 


Adsorption control within an inherent 
biodegradability test (OECD TG 302B) 


Estimate of the extent of adsorption to STP 
sludge made from the elimination level in a 
Zahn-Wellens inherent biodegradation test. 
(e.g. OECD TG 302B).  


3-hour value recommended. Values beyond 24 
hours not normally used. Where data are not 
available for adsorption up to 24 hours, data 
from time scales beyond this can only be used 
if adsorption is the only removal mechanism, 
with an upper limit of 7 days.  


Highly adsorptive substances that are water soluble 


HPLC method: OECD TG 121; EU C.19: 
Estimation of the Adsorption Coefficient (Koc) 
on Soil and on Sewage Sludge using High 
Performance Liquid Chromatography (HPLC) 
(Original Guideline, adopted 22 January 2001)  


 


Calibration with reference substances 
(preferably structurally related to the test 
substance) of known Koc allows the Koc of the 
test substance to be estimated. Test 
substance Koc value should lie within the 
calibration range of the reference substances. 


 


Measurement of log Koc in the range 1.5 to 5.0. 


Validated for several chemical types, see test guideline 
for details. 


Poorly soluble and volatile substances as well as 
mixtures. 


Ionisable substances: test both ionised and unionised 
forms in appropriate buffer solutions where at least 
10 % of the test compound will be dissociated within pH 
range 5.5 to 7.5.  


May not be suitable for: substances that react with the 
column, solvent or other test system components; 
surface active substances; substances that interact in a 
specific way with inorganic soil components such as clay 
minerals; inorganic compounds; moderate to strong 
acids and bases. 


Batch test of adsorption of substances on 
activated sludge (ISO 18749) 


Screening method to determine the degree of 
adsorption of substances on activated or 
primary sludge in sewage treatment plants 
(ISO, 2004). The method does not 
differentiate between adsorption and other 
elimination methods (such as complex 
formation, flocculation, precipitation, 
sedimentation or biodegradation). 


Suitable for substances that: 


are water soluble, or allow for stable 
suspensions/dispersions/emulsions, 


are not significantly removed by abiotic processes (e.g. 
stripping/foaming), 


do not de-flocculate activated sludge, 


are not readily biodegradable, and 


have a sufficiently sensitive analytical method. 
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 Adaptation of the standard testing regime R.7.1.15.4


Adaptation possibilities according to column 2 of Annex VIII and IX to REACH  


Screening information on adsorption (and desorption) is required for substances manufactured 
or imported in quantities of 10 t/y or more. Depending on the results, further information (for 
example, a test) may be required for substances manufactured or imported in quantities of 
100 t/y or more. 


Column 2 of REACH Annexes VIII and IX provides two exemptions.  


‘The study does not need to be conducted if: 


· based on the physicochemical properties the substance can be expected to have a low 
potential for adsorption (e.g. the substance has a low octanol water partition 
coefficient), or 


· the substance and its relevant degradation products decompose rapidly.’ 


Sediment and soil adsorption/desorption 
isotherm (OPPTS 835.1220) 


Screening method according to US-EPA 
guideline (OPPTS, 1996) using three soil 
types. 


 


Batch equilibrium method (OECD TG 106; EU 
C.18: Absorption – Desorption Using a Batch 
Equilibrium Method (Updated Guideline, 
adopted 21 January 2000) 
 


Test uses a range of actual soils and so 
represents a more realistic scenario than the 
HPLC (OECD 121) method.  


Used for substances with Koc values that cannot be 
reliably determined using other techniques (e.g. 
surfactants). 


Requires a quantitative analytical method for the 
substance, reliable over the range of test 
concentrations.  


For ionisable substances, soil types should cover a wide 
range of pH.  


Adjustments for poorly soluble substances given in the 
test guideline. 


OECD TG 312: Leaching in Soil Columns 
(Original Guideline, adopted 13 April 2004) 


Kd values can be derived from column leaching 
studies. 


Appropriate study design to estimate Kd values 
particularly for unstable test substances that degrade 
significantly during the equilibrium time of ‘shake flask’ 
sorption studies 


Simulation tests and direct field measurement: including OECD guidance document no. 22 (OECD, 
2000b). 


Monolith lysimeters can be used to study the fate and behaviour of substances in an undisturbed soil 
profile under outdoor conditions. They allow for monitoring of the volume of leaching/drainage water as 
well as the concentrations of a substance and its transformation products. They are mainly used in 
pesticide studies. Field leaching studies can also be carried out where hydrodynamically isolated soil 
layers are analysed in situ. Although such studies are the most realistic, their reproducibility and 
representativity may be limited (e.g. due to the effects of large-scale soil structure, weather events, the 
soil conditions at the time of application, etc.). Since data from these methods are unlikely to be 
encountered for the vast majority of industrial substances, they are not considered further here. Further 
information can be found in guidance for pesticide registration. 
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Or in other words, the substance and its relevant degradation products decompose rapidly. 
Therefore, if a substance hydrolyses, it might be more appropriate to also determine the 
degree of adsorption of the hydrolysis products. 


In practice, a cutoff value of log Kow = 3 can be applied for adsorption potential. However, 
caution should be exercised in using this criterion, as substances that are water soluble and 
have a low octanol-water partition coefficient do not necessarily always have a low adsorption 
potential. A measured adsorption coefficient is usually needed for ionising substances, since it 
is important to have information on pH-dependence (cationic substances in particular generally 
adsorb strongly). Similarly, measured values will normally be needed for surface active 
substances (e.g. surfactants), because Kow values (predicted or measured) are likely to be poor 
predictors of adsorption for these types of substance. For ionisable substances, partition 
coefficients should also be corrected according to the pH of the environment being assessed 
(see Annex 2). For complex mixtures (e.g. UVCBs), a single value of Koc will not be definitive. 
In such cases a range of values or a representative value can be given, depending on the 
substance. 


Adaptation possibilities according to Annex XI to REACH   


USE OF EXISTING DATA: DATA ON PHYSICAL-CHEMICAL PROPERTIES FROM 
EXPERIMENTS NOT CARRIED OUT ACCORDING TO GLP OR THE TEST METHODS 
REFERRED TO IN ARTICLE 13 (3) OF REACH 


For all organic substances manufactured or supplied in quantities of 10 tonnes per year or 
more, the Koc should be estimated using read-across or QSPR methods as a first step. If the 
property is likely to be a significant determinant in the calculation of risk (e.g. following a 
sensitivity analysis), then a test should be conducted to provide a more reliable value for 
substances manufactured or supplied in quantities of 100 t/y or more. In general, confirmatory 
testing would not be expected for non-ionising substances with a log Kow value below 3, or for 
substances that degrade rapidly (in which case the degradation products may be more 
relevant). The HPLC method may be used as a first step in testing, with the batch equilibrium 
method being considered only if more definitive data become necessary for the Chemical 
Safety Assessment. Column leaching studies might be an option under some circumstances 
(e.g. for unstable test substances that degrade significantly during the equilibrium time of 
shake flask sorption studies). 


If estimation methods are not appropriate (e.g. because the substance is a surfactant or 
ionisable at environmentally-relevant pH), then a batch equilibrium test may need to be 
considered at the 10 tonnes per year band, and would be essential at the 100 tonnes per year 
band.  


If experimental data are available (study reports or literature data) meeting the criteria in 
section 1.1.1 of Annex XI to REACH, these could be used to meet the endpoint data 
requirements. If an estimation method is used as a source of information according to Column 
2 of Annex VII, the QSAR model must meet the criteria set out in section 1.3 of Annex XI to 
REACH.  


WEIGHT OF EVIDENCE 


Where no single source of existing data (study reports, QSAR, literature data) is considered 
sufficiently reliable, thus not fully meeting the criteria in section 1.1.1 of Annex XI to REACH, 
or where several sources of similar reliability with deviating results exist, a weight of evidence 
approach may be used. The criteria in section 1.2 of Annex XI to REACH must then be met. 
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(Q)SAR 


Soil sorption (Koc) of organic non-ionic substances can often be estimated from their octanol-
water partition coefficient (Kow), as well as from other properties such as aqueous solubility. 
Such methods, including QSPR, are useful in the first instance to indicate the 
qualitative/quantitative adsorption coefficient of a substance. In some instances an estimated 
value may be sufficient for this endpoint. In all such cases the estimated method must be 
proven to be valid for the type of substance considered (see the general guidance for use and 
applicability of QSPR), and if possible a sensitivity analysis should be conducted with values 
generated from different models. Using a range of values in the CSA will help to highlight if the 
adsorption coefficient is an important factor for environmental behaviour of the substance. In 
general an estimated value will be sufficient if it is indicated that the adsorption coefficient will 
not affect the CSA, i.e. no risk is identified for the sediment/soil compartments. Estimated 
values are essential for substances for which experimental measurement is not feasible i.e. for 
difficult substances. Estimated values are also useful for comparing screening tests [e.g. HPLC 
method (OECD 121; EC C19)]. A number of reviews of Koc prediction have been published 
recently (Lyman 1990, Reinhard & Drefahl 1999, Doucette 2000, Delle Site 2001, Doucette 
2003, Dearden 2004). That of Doucette (2000) contains a number of worked examples of the 
estimation of log Koc values. Additional information on the Koc can be found in Gerstl (1990), 
Briggs (1981) and Nendza (1998). 


GROUPING OF SUBSTANCES AND READ-ACROSS APPROACH 


Read-across and/or QSPR prediction for Koc are important predictive tools and should be the 
first method used to predict Koc if reliable measured data do not exist and the model is valid 
for the substance. However if these options do not give meaningful and valid information or if 
Koc is an important factor in the CSA (i.e. risks are indicated for sediment/soil compartments 
based on a predicted value and log Kow > 3), then an experimental value should be measured.  


TESTING IS TECHNICALLY NOT POSSIBLE 


Testing should always be considered, if none of the waiving possibilities applies. In general, 
partition coefficients that are measured with a suitable standard method are preferred (and 
they are usually essential for surfactants and ionic substances that dissociate at 
environmentally relevant pH). 


Further adaptation possibilities 


Not foreseen. The Koc is not directly relevant for environmental classification or the PBT 
assessment. However, it is a key property for exposure assessment so the information 
requirement should not be waived. 


 Impurities;uncertainties  R.7.1.15.5


Impurities can have an impact on the measurement of adsorption/desorption. Expert 
judgement should be used when considering whether impurities may affect the determination 
of the adsorption/desorption. Therefore utmost care should be taken in the selection of the key 
study(s), or weight-of-evidence approaches, that the data selected is representative of the 
substance being registered by the respective companies. 


 Endpoint specific information in the registration dossier/ in R.7.1.15.6
IUCLID 


HPLC method (OECD TG 121, EU C.19) 


Materials and methods 
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• description of the HPLC equipment and operating conditions (column, mobile phase, 
means of detection, temperature); 


• dead time and method used for its determination; 
• reference substances (identity, purity, Koc, retention times) with results of at least 6 


measurements with at least one of them above and one below the expected value for 
the test substance; 


• quantities of test and reference substances introduced in the column. 


Results and discussion 


• average retention data and estimated d log Koc value for test compound; 
• all values of log Koc derived from individual measurements. 


Batch equilibrium method (OECD TG 106, EU C.18) 


Materials and methods 


• details on soil types (nature and sampling site(s), organic C, clay content and soil 
texture, and pH, if relevant Cation Exchange Capacity); 


• information on the test substance (nominal and analytical test concentrations, stability 
and adsorption on the surface of the test vessel, solubilising agent if relevant (and 
justification for its use), radiochemical purity if relevant); 


• details on test conditions (e.g. soil/solution ratio, number of replicates and controls, 
sterility, test temperature, and pH of the aqueous phase before and after contact with 
the soil); 


• details on sampling (e.g. frequency, method); 
• details on the analytical methods used for determination of the substance (detection 


limit, recovery %). 


Results and discussion 


• soil dry mass, total volume of aqueous phase, concentration of test substance in 
solution and/or soil after agitation and centrifugation, equilibration time, Koc, if 
appropriate mass balance;  


• explanations of corrections made in the calculations, if relevant (e.g. blank run). 


Leaching in soil columns (OECD TG 312) 


Materials and methods 


• details on soil types (nature and sampling site(s), organic C, clay content and soil 
texture, Cation Exchange Capacity, bulk density (for disturbed soil), water holding 
capacity and pH; 


• information on the test substance (amount of test substance and, if appropriate, 
reference substance applied, solubilising agent if relevant (and justification for its use), 
radiochemical purity if relevant); 


• details on test conditions (number of replicates and controls, test temperature, amount, 
frequency and duration of application of artificial rain); 


• details on the analytical methods used for determination of the substance (detection 
limit, recovery %); 


• reference substance used. 


Results and discussion 


• Koc, tables of results expressed as concentrations and as % of applied dose for soil 
segments and leachates; 







Chapter R.7a: Endpoint specific guidance 
Version 3.0 – August 2014 139 


 


 


• mass balance, if appropriate; 
• leachate volumes; 
• leaching distances and, where appropriate, relative mobility factors. 


Adsorption control within an inherent biodegradability test (OECD TG 302B) 


Materials and methods 


• details on inoculum; 
• information on the test substance (toxicity to bacteria, test concentration); 
• details on test conditions (blank controls used, inoculum and test compound ratio (as 


DOC)); 
• details on sampling (frequency); 
• details on the analytical methods used for determination of the DOC or COD; 
• reference substance. 


Results and discussion 


• estimate of the extent of adsorption to STP sludge made from the elimination level in 
this Zahn-Wellens inherent biodegradation test, based on the 3-hour value if possible; 


• values beyond 24 hours should not normally be used but where data is not available for 
adsorption up to 24 hours, data from time scales beyond this can only be used if 
adsorption is the only removal mechanism, with an upper limit of 7 days; 


• if relevant results of testing of inhibition of biodegradation. 


Simulation test/field measurement (OECD TG 22) 


Materials and methods 


• details on soil types (nature and sampling site(s); if relevant: organic C, clay content 
and soil texture, Cation Exchange Capacity and pH; 


• details on lysimeter; 
• information on the test substance (nominal and analytical test concentrations, 


solubilising agent if relevant (and justification for its use), radiochemical purity if 
relevant); 


• details on test climate conditions (e.g. air temperature, solar radiation, humidity, 
potential evaporation or rate of artificial rainfall), soil temperature and soil moisture and 
duration of the study; 


• details on sampling (frequency, method); 
• details on the analytical methods used for determination of the test substance 


(detection limit, recovery %). 


Results and discussion 


• concentration of test substance in soil layers; Koc, if appropriate mass balance and 
concentrations and as % of applied dose for soil segments and leachates; 


• explanations of corrections made in the calculations, if relevant (e.g. blank run). 


Distribution modelling 


Materials and methods 


• model name and version; 
• date of the model development; 
• model type description e.g. steady-state, dynamic, fugacity, Gaussian, Level I-IV, etc.; 
• environmental compartments which the model covers; 
• information on model segmentation and environmental properties; 
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• input parameters (minimum information required for assessing the partitioning and 
degradation behaviour): 


o vapour pressure; 


o water solubility; 


o molecular weight; 


o octanol-water partition coefficient; 


o information on ready biodegradability; 


o for inorganic substances: it is recommended to have information on the partition 
coefficients and possible abiotic transformation products; 


• temperature effect. 


Results and discussion 


• key exposure routes and distribution of the substance among them. 


Any deviation from the guideline method used (and reasons for it) or any other special 
consideration should be reported. In cases where there is more than one source of data, the 
endpoint summary under results and discussion should provide a justification for the selection 
of the key study chapter. 


Reference to other ECHA Guidance Documents 


Further detailed guidance on adsorption/desorption can be found in the following chapters: 


IUCLID Section REACH Annex Endpoint title IUCLID 5 End User 
Manual Chapter 


ECHA Practical 
Guide 3 


5.4.1 VIII 9.3.1 Adsorption / 
desorption 


E.5.5.2 4.1.4 


5.4.2 / Henry’s Law 
constant 


E.5.5.3 4.1.4 


5.4.3 X 9.3.4 Distribution 
modelling 


E.5.5.4 4.1.4 


5.4.4 X 9.3.4 Other 
distribution data 


E.5.5.5 4.1.4 


 


 Further information/references R.7.1.15.7


Briggs G.G. (1981) Theoretical and experimental relationships between soil adsorption, 
octanol-water partition coefficients, water solubilities, bioconcentration factors and the 
parachor. J. Agric. Food Chem. 29, 1050-1059. 


Dearden J.C. (2004) QSAR modelling of soil sorption. In Cronin M.T.D. and Livingstone D.J. 
(Eds.), Predicting Chemical Toxicity and Fate, CRC Press, Boca Raton, FL, pp. 357-371. 
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Delle Site, A., (2001) Factors affecting sorption of organic compounds in natural sorbent/water 
systems and sorption coefficients for selected pollutants. J. Phys. Chem. Ref. Data 30, 187-
439. 


Doucette W.J. (2000) Soil and sediment sorption coefficients. In Boethling R.S. and Mackay D. 
(Eds.), Handbook of Property Estimation Methods for Chemicals: Environmental and Health 
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R.7.1.16 Stability in organic solvents and identity of relevant degradation 
products  


 Type of property R.7.1.16.1


The stability in organic solvents is required for substances manufactured or imported in 
quantities of ≥ 100 t/a only if their stability in organic solvent is considered critical (REACH 
Annex IX, section 7.15). 


There are rare occasions when it is important to have information on the stability of a 
compound in an organic solvent, to ensure confidence in the test results. However, for many 
substances, the stability in organic solvents will not be critical and testing need not be 
conducted. 


Examples of when stability in organic solvents could be important are: 


· for certain solubility measurements (e.g. octanol–water partition coefficient); 


· to check on the stability of reagent solutions, fortification standards or calibration 
standards; 


· when a test substance is dosed as a solution in an organic solvent (e.g. ecotoxicity 
studies); 


· when a test substance is extracted from an environmental sample, plant or animal 
tissue or diet matrix (arising from a variety of physicochemical property, ecotoxicity and 
animal toxicity studies) into an organic solvent and stored pending analytical 
measurement. 


 Definition  R.7.1.16.2


A study of the stability of a test compound in an organic solvent is normally undertaken for a 
specific time period to confirm whether the test compound is stable under these conditions for 
the duration of the storage of the organic solvent or extract containing the test substance. 
Often several time periods are selected to check whether there is any particular downward 
trend in stability over time. 


The stability of the test substance at a particular time period during the study is normally 
expressed as a percentage of the concentration of the test substance in the solvent extract, at 
that time period compared with the initial starting concentration of the test substance at t = 0, 
namely: 


%100
0


´
C
Ct  


where Ct is the concentration of test substance in solvent extract at t = t1, t2, t3…, tn; and C0 is 
the concentration of test substance in solvent extract at t = 0. 
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 Test method(s) R.7.1.16.3


A number of physical, chemical and biological processes can result in a decline in the actual 
concentration of a test substance in an organic solvent over time. Information on the stability 
of a test substance in a solvent is desirable, particularly when samples are to be stored. 
However, there does not appear to be any generally accepted methodology for performing 
such stability studies. Factors affecting the rate of degradation include rates of hydrolysis, of 
photolysis and of oxidation.  


Typically, one or more concentrations of the test substance in the solvent are made up and 
analysed immediately after preparation (i.e. t = 0). They are then stored in appropriate 
vessels under the required test conditions (e.g. temperature, absence of light) and analysed, 
along with a freshly prepared solution of the test substance at the original test 
concentration(s), at regular intervals during the period of interest. 


At each time of analysis, a sample is withdrawn from storage and mixed thoroughly before 
taking any aliquot for analysis. The analysis is carried out using the recommended method to 
determine whether any significant loss of the test substance has occurred during storage. It is 
important to analyse freshly made standards of the test substance in the organic solvent at the 
same time as analysing stored samples, so that any losses that may occur of the test 
substance during sampling, sample treatment and analysis are taken into consideration. 


It is important to be able to have a check on the temperature to ensure that the temperature 
regime has been maintained throughout the period of the stability study. 


Unlabelled reference material of suitable known purity may be used where a reliable method of 
analysis is available. Where an analytical method is still under development or is unlikely to be 
sufficiently sensitive, radio-labelled compounds should be used if available. Use of radio-
labelled compounds can shorten the analysis time and help facilitate identification of any 
degradation products, should the test substance not be stable in the organic solvent.  


Recovery or spiking experiments should normally be run. The number of spiking levels or the 
range of concentrations tested within a project should be left to the judgement of the analyst. 


Further information should be obtained by checks on the stability of standards of the test 
substance in organic solvents as part of routine analytical protocols, to confirm whether the 
test substance is unstable under normal storage conditions. 


Further tests may be necessary to identify storage conditions which minimise any degradation 
of the test substance not only in organic solvents, but also during the conducting of other 
tests, such as water solubility, surface tension and in the preparation of test media for 
ecotoxicity studies (OECD, 2000). Identification of the degradation product(s) will allow an 
assessment of whether they are likely to be more toxic than the parent material in subsequent 
ecotoxicity studies. 


 Adaptation of the standard testing regime R.7.1.16.4


Adaptation possibilities according to column 2 of Annex IX to REACH 


Column 2 of REACH Annex IX provides the following specific rules for adaptation of the 
standard information requirement for stability in organic solvents and identity of relevant 
degradation products:  


‘The study does not need to be conducted if the substance is inorganic.’ 
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Adaptation possibilities according to Annex XI to REACH   


USE OF EXISTING DATA: DATA ON PHYSICAL-CHEMICAL PROPERTIES FROM 
EXPERIMENTS NOT CARRIED OUT ACCORDING TO GLP OR THE TEST METHODS 
REFERRED TO IN ARTICLE 13 (3) OF REACH 


Stability data of substances in organic solvents are not normally reported in standard 
published sources of physicochemical data. Relevant sources of basic information regarding 
stability and storage conditions of substances are the Hazardous Substances Data Base 
(HSDB) and Sax’s ‘Dangerous Properties of Industrial Materials’.  


If experimental data are available (study reports or literature data) meeting the criteria in 
section 1.1.1 of Annex XI to REACH, these could be used to meet the endpoint data 
requirements. If an estimation method is used as a source of information according to Column 
2 of Annex VII, the QSAR model must meet the criteria set out in section 1.3 of Annex XI to 
REACH.  


WEIGHT OF EVIDENCE 


Where no single source of existing data (study reports, QSAR, literature data) is considered 
sufficiently reliable, thus not fully meeting the criteria in section 1.1.1 of Annex XI to REACH, 
or where several sources of similar reliability with deviating results exist, a weight of evidence 
approach may be used. The criteria in section 1.2 of Annex XI to REACH must then be met. 


(Q)SAR 


At present (Q)SAR is generally not applicable for determination of stability in organic solvent 
and degradation products. Application of (Q)SAR is not possible. 


GROUPING OF SUBSTANCES AND READ-ACROSS APPROACH 


At present grouping and read across are not applicable. 


TESTING IS TECHNICALLY NOT POSSIBLE 


Testing should always be considered, if none of the waiving possibilities applies.  


Further adaptation possibilities 


Not foreseen. 


 Impurities; uncertainties R.7.1.16.5


Impurities can have an impact on the measurement of stability in organic solvent and 
degradation products. Expert judgment should be used when considering whether impurities 
may affect the determination of the stability in organic solvent and degradation products. 
Therefore utmost care should be taken in the selection of the key study(s), or weight-of-
evidence approaches, that the data selected is representative of the substance being 
registered by the respective companies. 


 Endpoint specific information in the registration dossier / in R.7.1.16.6
IUCLID 


This endpoint needs to be fulfilled on a case by case basis. As several different methods can be 
used to document this intrinsic property, we recommend the same strategy for drafting robust 
study summaries as described for the other endpoints. The general aspects described in 
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section 2 of the Practical guide 3: How to report robust study summaries should also be 
applied for this endpoint. All endpoint specific characteristics should be described in such a way 
that the robust study summary allows an independent assessment of the endpoints reliability 
and completeness. The objectives, methods, results and conclusions of the full study report 
should be reported in a transparent manner as described for all other endpoints in this 
guidance. 


Any deviation from the guideline method used or any other special consideration should be 
reported. In cases where there is more than one source of data, the endpoint summary under 
results and discussion should provide a justification for the selection of the key study chapter. 


REFERENCE TO OTHER ECHA GUIDANCE DOCUMENTS 


Further detailed guidance on stability in organic solvents can be found in: 


IUCLID 
Section 


REACH Annex Endpoint title IUCLID 5 End User 
Manual Chapter 


ECHA Practical 
Guide 3 


4.17 IX 7.15 Stability in organic solvents 
and identity of relevant 
degradation products 


E.4.18 3.15 


 


 Further information / references R.7.1.16.7


OECD Series on Testing and Assessment Number 23 Guidance Document on Aquatic Toxicity 
Testing of Difficult Substances and Mixtures, ENV/JM/MONO(2000)6 
(http://www.oecd.org/officialdocuments/displaydocumentpdf?cote=env/jm/mono(2000)6&docl
anguage=en).  


R.7.1.17 Dissociation constant  


 Type of property  R.7.1.17.1


Information on the dissociation constant is supplementary data for hazard assessment 
(OECD TG 112, 1981). The dissociation of a substance in water is of importance in assessing 
its impact upon the environment and may also influence the ADME of a substance and 
consequently its effects on human health. It governs the form of the substance which in turn 
determines its behaviour and transport. It may affect the adsorption of the substance on soils 
and sediments and absorption into biological cells.  


The dissociation constant may also be an important factor in deciding which method or 
conditions should be used to determine the octanol-water partition coefficient (Kow) and soil 
adsorption partition coefficient (Koc). Slight changes in pH can considerably affect the form in 
which the substance is present in solution, especially if the pKa value is within the 
environmentally-relevant pH range21. The dissociated and non-dissociated species may have 
significantly different water solubilities and partition coefficients. Therefore, significantly 
different bioavailability and toxicity may result. It is important to note that the dissolution of 
salts from their crystal lattice into individual ions is not intended to be covered by the endpoint 
dissociation constant. Therefore this section refers only to acid dissociation (pKa).  


 
                                           
21 Fresh surface waters have pH values in the range 4-9, whereas marine environments have a stable pH 
of about 8. pH normally varies between 5.5 and 7.5 for agricultural soils and sewage treatment plant 
tanks. 



http://www.oecd.org/officialdocuments/displaydocumentpdf?cote=env/jm/mono(2000)6&doclanguage=en)

http://www.oecd.org/officialdocuments/displaydocumentpdf?cote=env/jm/mono(2000)6&doclanguage=en)
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 Definition R.7.1.17.2


Dissociation is the reversible splitting of a substance into two or more chemical species, which 
may be ionic (OECD TG 112, 1981). The process can be represented as: 


 


The dissociation constant (K) for this process is expressed as the ratio of concentrations of the 
species on either side of the equation in water at equilibrium: 


 


Where the cation R+ is hydrogen, the substance can be considered an acid, and so this 
constant becomes an acid dissociation constant (Ka). 


 


A substance can have more than one acidic (or basic
22


) group, and the dissociation constant 
can be derived for each dissociation step in a similar way. 


The Ka is related to pH as follows (where p is –log10): 


 


In practice for a simple substance having one dissociating group, the pKa is equivalent to the 
pH at which the ionised and non-ionised forms are present in equal concentration (i.e. the 
substance has undergone 50% dissociation).  


It is important to differentiate between dissociation and hydrolysis as hydrolysis is a separate 
standard information requirement according to Annex VIII of the REACH regulation.  Hydrolysis 
is defined as reaction of a substance RX with water, with the net exchange of the group X with 
OH at the reaction centre (OECD TG 111, 2004). 


 


 Test method(s) R.7.1.17.3


OECD test guideline 112 (Dissociation constants in water, adopted May 1981) describes three 
laboratory methods to determine the pKa of a substance. The three methods are appropriate 
for particular types of substances as described in the test guideline


23
.    


                                           
22


 Base strength is expressed as the acidity of the conjugate acid. The term pKb was once used to express 
basicity so that the same scale could be used alongside acidity – care should be taken when citing older 
sources to check which term has been used. For consistency, dissociation of bases should preferably be 
expressed using the pKa of the conjugate acid. 
23 The test method is available at the following link: http://www.oecd-ilibrary.org/environment/test-no-
112-dissociation-constants-in-water_9789264069725-en 
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http://www.oecd-ilibrary.org/environment/test-no-112-dissociation-constants-in-water_9789264069725-en

http://www.oecd-ilibrary.org/environment/test-no-112-dissociation-constants-in-water_9789264069725-en





Chapter R.7a: Endpoint specific guidance 
Version 3.0 – August 2014 147 


 


 


 Adaptation of the standard testing regime R.7.1.17.4


Adaptation possibilities according to column 2 of Annex IX to REACH 


Column 2 of REACH Annex IX provides the following specific rules for adaptation of the 
standard information requirement for dissociation constant:  


‘A study does not need to be conducted if: 


· the substance is hydrolytically unstable (half-life less than 12 hours) or is readily 
oxidisable in water; or 


· it is scientifically not possible to perform the test (e.g. because the analytical method is 
not sensitive enough).’  


In all cases where the above specific rules for adaptation are used to waive testing, evidence 
demonstrating the existence of that property of the substance which triggers the adaptation 
rule should be provided in the IUCLID dossier, e.g. if the test is not performed because the 
substance is hydrolytically unstable (half life < 12 hours) then the dossier must contain valid 
data on the hydrolysis clearly indicating a half life < 12 hours.   


It is important to note that OECD TG 112 allows the use of a small amount of a water-miscible 
solvent to aid dissolution of sparingly soluble substances. Therefore low solubility will only 
prevent performance of the test in the context of the column 2 rules above for substances 
which remain highly insoluble and undetectable by analytical techniques in the presence of 
water miscible solvents.  
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Figure R.7.1-7 Integrated testing strategy for dissociation constant 
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Adaptation possibilities according to Annex XI to REACH   


USE OF EXISTING DATA: DATA ON PHYSICAL-CHEMICAL PROPERTIES FROM 
EXPERIMENTS NOT CARRIED OUT ACCORDING TO GLP OR THE TEST METHODS 
REFERRED TO IN ARTICLE 13 (3) OF REACH 


Many literature sources for dissociation constant exist; some reference textbooks and on-line 
sources are listed in section R.7.1.1.2. These should be searched for published, valid data. As 
mentioned in section 1.1.1 of Annex XI to REACH a number of conditions need to be met 
before any such data can be used. Namely:  


· ‘adequacy for the purpose of classification and/or risk assessment;  


· sufficient documentation is provided to assess the adequacy of the study; and  


· the data are valid for the endpoint being investigated and the study is performed using 
an acceptable level of quality assurance.’    


If experimental data are available (study reports or literature data) meeting the criteria in 
section 1.1.1 of Annex XI to REACH, these could be used to meet the endpoint data 
requirements. If an estimation method is used as a source of information according to Column 
2 of Annex VII, the QSAR model must meet the criteria set out in section 1.3 of Annex XI to 
REACH.  


WEIGHT OF EVIDENCE 


Where no single source of existing data (study reports, QSAR, literature data) is considered 
sufficiently reliable, thus not fully meeting the criteria in section 1.1.1 of Annex XI to REACH, 
or where several sources of similar reliability with deviating results exist, a weight of evidence 
approach may be used provided that data from a number of distinct sources indicate a similar 
value for the dissociation constant which is supported by one or more relevant QSPR 
predictions.The criteria in section 1.2 of Annex XI to REACH must then be met. 


(Q)SAR 


Estimated pKa data can be generated by valid QSPR methods. In general, pKa values that are 
measured with a suitable method are preferred to QSPR predictions. If an estimated pKa value 
suggests that the substance will dissociate significantly at environmentally relevant pH, a test 
may be required to confirm the result. 


There have been a few attempts to model pKa values of diverse sets of substances. Klopman 
and Fercu (1994) used their MCASE methodology to model the pKa values of a set of 2464 
organic acids, and obtained good predictions; a test set of about 600 organic acids yielded a 
standard error of 0.5 pKa unit. Klamt et al. (2003) employed their COSMO-RS methodology to 
predict pKa values of 64 organic and inorganic acids, with a standard error of 0.49 pKa unit. A 
comparison of commercially available software for the prediction of pKa was done by Dearden 
et al. (2007). 


GROUPING OF SUBSTANCES AND READ-ACROSS APPROACH 


For most ionisable substances supplied at greater than 100 t/y that are predicted to dissociate 
at environmentally relevant pHs, a test will typically be required for dissociation constant. 
Similar substances (analogues) for which measured pKa data according to a reliable method 
are available may be considered for read-across. Such values should be reinforced by 
estimated methods for pKa (e.g. the result of a QSPR prediction; see section above). In some 
instances it may be acceptable to read-across dissociation constant from an analogue. 







150 
Chapter R.7a: Endpoint specific guidance 


Version 3.0 – August 2014 
 


 


However if there is significant variation between the analogue read-across and the predicted 
pKa then a test should be conducted.  


TESTING IS TECHNICALLY NOT POSSIBLE 


Testing should always be considered if none of the waiving possibilities applies. Instances 
where testing is technically not possible as a consequence of the properties of the substance 
are expected to be limited to highly reactive or unstable substances, and substances which in 
contact with water emit flammable gases.   


Further adaptation possibilities 


As stated in Annex IX of REACH, when for certain endpoints, it is proposed to not provide 
information for other reasons than those mentioned in column 2 of that Annex or in Annex XI 
of REACH, this fact and the reasons must also be clearly stated. Such an approach may then 
be used. 


No dissociating groups 


If the substance cannot dissociate due to a lack of relevant functional groups, the dissociation 
constant is irrelevant and testing information does not need to be provided. However, ionisable 
groups might not always be obvious (e.g. in sulphonyl urea herbicides, which contain the 
function -S(=O)2NH.C(=O)NH-, the acid group is S(=O)2NH).  
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If a substance is much more soluble in water than expected, this may be an indication that 
dissociation has occurred. 


UVCBs 


For complex mixtures (e.g. UVCBs) containing ionisable components the assessment of pKa is 
clearly complicated. Estimation of the representative constituent’s pKa values, if appropriate, 
should be considered. 


 Impurities; uncertainties R.7.1.17.5


Impurities can have an impact on the measurement of dissociation constant. Expert judgement 
should be used when considering whether impurities may affect the determination of the 
dissociation constant. Therefore utmost care should be taken in the selection of the key 
study(s), or weight-of-evidence approaches, that the data selected is representative of the 
substance being registered by the respective companies. 


The presence of multiple dissociation/equilibrium reactions can complicate determination of the 
dissociation constant(s). In cases where multiple dissociation reactions can take place due to 
the presence of numerous dissociating groups and/or the presence of tautomerisation and/or 
zwitterionic forms, care should be taken in the interpretation of experimental results. QSPR 
predictions for such substances should also be carefully analysed as the models may not 
account for concurrent equilibria/dissociations. Additionally QSPR predictions may not account 
for intramolecular hydrogen bonding effects which can have a pronounced effect on the 
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observed dissociation constant. In some cases, formation of intramolecular hydrogen bonding 
depends on the cis/trans isomerism of the substance, as is the case for the isomers fumaric 
and maleic acid. Care should be taken when using QSPR predictions for such molecules, as 
cis/trans isomerism is typically not taken into account.  


The extent of ionisation may vary according to pH, ionic strength and/or the level of common 
ions in the test medium (common ion effect), and relatively small changes may significantly 
alter the equilibrium between dissociated and non-dissociated species. 


 Endpoint specific information in the registration dossier / in R.7.1.17.6
IUCLID 


Knowledge of an ionisable substance’s pKa is important for all such substances. For substances 
supplied at levels below 100 tonnes per annum dissociation constant is not a testing 
requirement. Ideally however, a literature value, analogue value and/or QSPR prediction can 
be obtained and provided for such substances, especially if dissociation is relevant for 
interpreting the results of other physicochemical or fate and (eco)toxicological tests and for 
chemical safety assessment. For ionisable substances supplied at tonnages greater than 100 
t/y, dissociation constant is a standard information requirement.   


For substances which contain multiple ionisable functionalities, all measured macro pKa values 
should be reported and preferably assigned to specific micro-reactions.  


With regard to study summaries of experimental data, the IUCLID dossier should contain all 
relevant information regarding the endpoint and as a minimum the items listed below: 


Materials and methods 


• type of method; 
• test guideline followed. 


Test Materials 


• test material identity.  


Results and discussion 


• concentration of the substance; 
• test results as pKa-value(s); 
• temperature of the test medium (ºC); 
• if testing is waived, the reasons for waiving must be documented in the dossier. 


Any deviation from the guideline method used (and reasons for it) or any other special 
consideration should be reported. In cases where there is more than one source of data, the 
endpoint summary under results and discussion should provide a justification for the selection 
of the key study chapter. 


Reference to other ECHA Guidance Documents 


Further detailed guidance on dissociation constant can be found in: 


IUCLID 
Section 


REACH 
Annex 


Endpoint title IUCLID 5 End User 
Manual Chapter 


ECHA Practical 
Guide 3 


4.21 IX 7.16 Dissociation constant  E.4.22 3.16 
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R.7.1.18 Viscosity 


 Type of property R.7.1.18.1


Viscosity is a property:  


· needed for substance characterization;  


· needed for the classification of aspiration hazard of liquids; 


· which gives an indication of the penetration of the substance within soil.  


 Definition  R.7.1.18.2


Viscosity: viscosity is the (inner) resistance of a substance (gas, liquid) to a shift caused by 
laminar flow.  


Dynamic viscosity (= dynamic viscosity coefficient) h: 


Quantifies the property ‘viscosity’ by the quotient shear stress t / shear rate �̇�  (h=t/�̇�) 


Kinematic viscosity (= kinematic viscosity coefficient) n: 


is given by the quotient dynamic viscosity to density (n= h/r). 


 Test method(s) R.7.1.18.3


Five different types of test methods are standardized for liquid substances: 


• capillary viscometer; 
• flow cup; 
• rotational viscometer; 
• rolling ball viscometer; 
• drawn-shear viscometer. 


There exist a lot of standardized determination methods with sometimes very specialised 
application ranges with respect to products, especially mixtures. For substances (within the 
scope of the REACH Regulation) the following standardised determination methods are 
recommended:  


· Capillary viscometer:  


· EN ISO 3104, EN ISO 3105, DIN 51562, BS 188, NF 60-100, ASTM D445, ASTM 
D4486; 


· Flowcup:  


· EN ISO 2431; 


· Rotational viscometer:  


· EN ISO 3219, DIN 53019; 


· Rolling ball viscometer:  


· DIN 53015. 
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For newtonian liquids (liquids for which the viscosity is independent of the shear stress and 
shear rate) any determination method may be used within the scope and applicability 
specifications. For non-newtonian liquids (liquids for which the viscosity depends on the shear 
rate) only the use of rotational viscometers is possible.  Because the viscosity is remarkably 
temperature dependent each determination must be accompanied by the temperature at which 
the measurement was made.  It is recommended to use the mean of two test runs. It is also 
recommended to determine the viscosity at at least two different temperatures. The 
classification criteria for aspiration hazard refer to kinematic viscosity at 40 °C.  


If explosives, pyrophorics or self-reactives are to be characterized, determination of the 
viscosity may not be practicable. For pyrophorics and self-reactives testing under inert gas 
should be considered. In any case the determination method has to be chosen carefully.  


The use of the most recent update of the standard is advised; they are accessible via 
numerous websites, see  R.7.1.1.3. 


 Adaptation of the standart testing regime R.7.1.18.4


Within the REACH Regulation requirements testing of viscosity is only of interest for liquid 
substances. 


Adaptation possibilities according to column 2 of Annex IX to REACH 


Column 2 of REACH Annex IX does not provide any specific rules for adaptation from column 1. 


Adaptation possibilities according to Annex XI to REACH   


USE OF EXISTING DATA: DATA ON PHYSICAL-CHEMICAL PROPERTIES FROM 
EXPERIMENTS NOT CARRIED OUT ACCORDING TO GLP OR THE TEST METHODS 
REFERRED TO IN ARTICLE 13 (3) OF  REACH 


If experimental data are available (study reports or literature data) meeting the criteria in 
section 1.1.1 of Annex XI to REACH, these could be used to meet the endpoint data 
requirements. If an estimation method is used as a source of information according to Column 
2 of Annex VII, the QSAR model must meet the criteria set out in section 1.3 of Annex XI to 
REACH.  


WEIGHT OF EVIDENCE 


Where no single source of existing data (study reports, QSAR, literature data) is considered 
sufficiently reliable, thus not fully meeting the criteria in section 1.1.1 of Annex XI to REACH, 
or where several sources of similar reliability with deviating results exist, a weight of evidence 
approach may be used. The criteria in section 1.2 of Annex XI to REACH must then be met. 


(Q)SAR 


For the determination of the viscosity, (Q)SAR approaches are discouraged for the purpose of 
classification / risk assessment, except when the mean absolute error of the (Q)SAR is less 
than 5 %. 


GROUPING OF SUBSTANCES AND READ-ACROSS APPROACH 


For the determination of the viscosity read across is not possible. 
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TESTING IS TECHNICALLY NOT POSSIBLE 


Testing should always be considered if none of the waiving possibilities applies. But the testing 
is technically not possible: 


· if the substance is a solid; 


· if liquid explosives, pyrophorics or self-reactives are to be characterized, determination 
of the viscosity may not be practicable (see above section Test method(s)). 


Further adaptation possibilities 


· the viscosity does not have to be determined experimentally if conclusive and 
consistent literature data are available; 


· data for viscosity generated with the same tests and classification principles as specified 
in the CLP Regulation generated in conjunction with transport classification can satisfy 
the REACH requirements on a case-by-case basis. 


As stated in Annex IX of REACH, when for certain endpoints, it is proposed to not provide 
information for other reasons than those mentioned in column 2 of that Annex or in Annex XI 
of REACH, this fact and the reasons must also be clearly stated. Such an approach may then 
be used. 


 Impurities; uncertainties R.7.1.18.5


The influence of impurities is negligible if their concentration is below 1 %. The influence of 
higher concentrations may be significant. There exists no generalised tendency of the influence 
on the viscosity. Therefore utmost care should be taken in the selection of the key study(s), or 
weight-of-evidence approaches, that the data selected is representative of the substance being 
registered by the respective companies. 


 Endpoint specific information in the registration dossier / in R.7.1.18.6
IUCLID 


MATERIALS AND METHODS 


· type of method; 


· test guideline followed. 


Results and discussion 


· viscosity value and unit according to the used test method; 


· preferred units are m Pa·s (for dynamic viscosity) and mm2/s (for static viscosity) but 
other units are also accepted; 


· each measured value should be accompanied with temperature (in °C). Usually two 
values are needed. Preferably one value is measured at approximately 20 °C and 
another at an approximately  20 °C higher temperature. Two determinations of 
viscosity should be measured for each temperature; 


· for non-Newtonian liquids, the results obtained are preferably in the form of flow 
curves, which should be interpreted; 
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· individual and mean values should be provided at each temperature (from OECD 
Guideline 114 ‘Viscosity of liquids’). 


Any deviation from the guideline method used or any other special consideration should be 
reported. In cases where there is more than one source of data, the endpoint summary under 
results and discussion should provide a justification for the selection of the key study chapter. 


Reference to other ECHA Guidance Documents 


Further detailed guidance on viscosity can be found in the following chapters: 


IUCLID Section REACH Annex Endpoint title IUCLID 5 End User 
Manual Chapter 


ECHA Practical 
Guide 3 


4.22 IX 7.17 Viscosity E.4.23 3.17 


 


R.7.1.19 Shape 


Please check Appendix R7-1 Recommendations for nanomaterials applicable to: Chapter R7a 
Endpoint specific guidance, section 2.2.3.3 Recommendations for shape. 


R.7.1.20 Surface area  


Please check Appendix R7-1 Recommendations for nanomaterials applicable to: Chapter R7a 
Endpoint specific guidance, section 2.2.3.4 Recommendations for surface area. 


R.7.1.21 Further information to be submitted for classification and labelling 
in hazard classes of the substance in accordance with article 10 (a) (iv) 
REACH  


The criteria listed in the table below should be provided for general registration purposes 
according to Article 10 (a) (iv) and section 4 of Annex VI to REACH. The assignment of hazard 
classes to relevant subchapters in R.7.1.21.1 to R.R.7.21.3 should therefore only be 
understood as a means to structure this document in accordance with Annexes VII to XI to the 
REACH Regulation. 
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Table R.7.1-15 Information to be submitted for general registration purposes according to 
Article 10 (a) (iv) REACH, CLP hazards classes and corresponding tests methods according to 
the Test Method Regulation and CLP24 


CLP Regulation 
(EC) No. 
1272/2008 
(the no. in 
brackets is the 
respective 
chapter no. in 
Annex I to CLP) 


Corresponding test 
method according to 
the Test Method 
Regulation, 
Regulation (EC) No. 
440/2008 


Chapter in 
revised 
R.7(a) 
guidance 


Information 
requirement 
according to 
REACH 
Regulation (EC) 
No. 1907/2006 


Corresponding test 
method according to 
CLP Regulation 


Flammable 
aerosols (2.3)


25
 


 


n.a. 7.1.21.1 See Article 10 (a) 
(iv) REACH 
requirements 


Test methods according 
to 75/324/EC amended 
by 2008/47/EC 
(harmonised with UN-
MTC Section 31) 


Gases under 
pressure (2.5) 


n.a. 7.1.21.2 
 


See Article 10 (a) 
(iv) REACH 
requirements  


n.a. 


Corrosive to 
metals (2.16) 


n.a. 7.1.21.3 
 


See Article 10 (a) 
(iv) REACH  
requirements  


UN Test C.1 (UN-MTC 
Section 37.4) 


 


 Flammable aerosols R.7.1.21.1


For further guidance on these please check the Guidance on the application of the CLP Criteria, 
chapter 2.3


26. 


 Gases under pressure R.7.1.21.2


For further guidance please check the  Guidance on the Application of the CLP Criteria chapter 
2.5. 


 Corrosive to metals R.7.1.21.3


For further guidance please check the Guidance on the Application of the CLP Criteria chapter 
2.16.  
                                           
24 Please note that REACH information requirements regarding classification and labelling in accordance 
with Article 10(a)(iv) of the REACH Regulation are not limited to the items listed in this table. This table 
stresses that, while the REACH Regulation does not require the generation of information regarding the 
following hazard classes (Article 10(a)(vi) of the REACH Regulation, see Table R.7.1-1), any information 
available on these hazard classes must be included in a REACH registration dossier for a substance 
pursuant to Article 10(a)(iv) of the REACH Regulation. 
25 The 4th ATP to the CLP Regulation amends the criteria in the CLP Annex I, Section 2.3 Flammable 
aerosols by changing the scope and title to Section 2.3 Aerosols.  


26 The 4th ATP to the CLP Regulation amends the criteria in the CLP Annex I, Section 2.3 Flammable 
aerosols by changing the scope and title to Section 2.3 Aerosols. Consequently the Guidance on the 
Application of the CLP Criteria, Part 2: Physical hazards has been restructured to take account of the 4th 
ATP, which applies to substances from 1 December 2014 and to mixtures from 1 June 2015. Once the 4th 
ATP is applied a Guidance corrigendum will be made to delete the outdated sub-chapter 2.3.1 Flammable 
aerosols in the Guidance on the Application of the CLP criteria. 
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Appendix R.7.1-1 Henry’s law constant and evaporation rate 


 


The Henry’s law constant (HLC) is one of the most important factors in determining the 
environmental fate of chemicals. Henry’s law states that the mass of gas dissolved by a given 
volume of solvent is proportional to the pressure of the gas with which it is in equilibrium. HLC 
is the ratio of the equilibrium concentration of the chemical in the gas phase (CG) and that in 
the liquid phase (CL): 


L


GHLC
C
C


=  


Therefore, HLC quantifies the partitioning of substances between the aqueous phase and the 
gas phase such as rivers, lakes and seas with respect to the atmosphere (gas phase). Indeed, 
this constant is a fundamental input for fugacity models that estimate the multimedia 
partitioning of chemicals (Mackay, 1991). As HLC is a ratio of two concentrations, it is without 
unit if both concentrations are expressed in the same unit. Some prefer to express the gas 
concentration in pascals and the liquid concentration in mol/m3, thus giving the unit Pa·m3/mol 
for the HLC. 


For many chemicals, volatilisation can be an extremely important removal process, with half 
lives as low as several hours. HLCs can give qualitative indications of the importance of 
volatilisation. For substances with HLC values less than 0.01 Pa·m3/mol, the substance is less 
volatile than water and as water evaporates the concentration of the substance in the aqueous 
phase will increase; for substances with HLC values around 100 Pa·m3/mol, volatilisation will 
be rapid.  


However, the degree of volatilisation of substances from the aquatic environment is highly 
dependent on the environmental parameters for the specific water bodies in question, such as 
the depth and the gas exchange coefficient (influenced e.g. by wind speed and water flow 
rate). The HLC cannot be used for evaluation of the removal of a substance from the water 
phase without considering these factors. As the n-octanol/water partition coefficient (Kow) is 
used to predict bioaccumulation potential in air-breathing organisms, this aspect is especially 
important in a PBT context. 


For example, where a substance has both a low vapour pressure and low water solubility, HLC 
can be relatively large if calculated using the ratio of vapour pressure and water solubility, 
which might imply that volatilisation is an important fate process. In practice, adsorption to 
dissolved organic carbon is likely to be much more relevant, and volatilisation will be lower 
than the HLC value suggests. 


EXPERIMENTAL DETERMINATION OF HENRY’S LAW CONSTANT 


The experimental approaches can be classified into two major groups: dynamic equilibration 
approach (often referred to as the gas purge approach) and the static equilibration approach. 
The following table briefly summarises the reviewing work done by Staudinger and Roberts 
(1996). 
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Table R.7.1-16 Experimental approaches for the determination of HLC 


Approach Average Relative 
Standard Deviations 
(RSDs)/Notes 


Dynamic approach 


Batch air stripping (bubble column) 


Henry’s law constant (HLC) values are determined by measuring the rate of 
loss of the substance of interest from water by isothermally stripping with a 
gas (typically air) in a suitable bubble column apparatus. 


Average RSDs determined 
from different literature 
sources ranged from 2.8 to 
21 


 


Concurrent flow (wetted wall column) 


Values are determined based on the use of a wetted wall (desorption) 
column. The wetted wall column equilibrates an organic solute between a 
thin film of water and a concurrent flow of gas. Substance-laden water is 
introduced into the wetted wall column where it comes in contact with a 
substance-free gas stream flowing concurrently. HLC: The knowledge of 
flow rates and compound masses present in the separated phase streams 
enables the direct calculation of HLC. 


Average RSDs determined 
from different literature 
sources ranged from 19 to 
52 


 


Preliminary work must be 
performed to ensure that 
phase equilibrium is 
reached. 


Static approach  


Single equilibration 


A known mass of a substance is introduced into an air-tight vessel with a 
known volume of water and air. When the equilibrium is attained the 
substance concentration is determined in one or both phases.  


Average RSDs determined 
from different literature 
sources ranged from 2.8 to 
30 


Multiple Equilibration  


A liquid sample containing a known quantity of solute is allowed to 
equilibrate with a known volume of solute-free air. The air is the expelled 
and a new equilibration with the same amount of solute-free air is started. 
This process can be repeated until the number of equilibrations exhausts 
the mass of solute remaining in the system. 


RSDs ranged from 0.7 to 
3.5 


This method is applicable 
for substances with 0.1 £ 
HLC £ 2 


The experimental error is 
reduced with a larger 
number of equilibrations. 


EPICS Technique 


HLC is determined by measuring the gas headspace concentration ratios 
from pairs of sealed bottles. Relative rather than absolute air-phase 
concentrations are required. 


Average RSDs determined 
from different literature 
sources ranged from 2.9 to 
19 


Variable Headspace 


The method is based upon the measurement of the relative equilibrium air-
phase concentration (gas chromatography peak areas) from aliquots of the 
same solution in multiple containers having different headspace-to-liquid 
volume ratios. 


Average RSDs determined 
from different literature 
sources ranged from 0.5 to 
7.9 


 


A data-analysis of reviewed experimental studies for HLC can be found in Staudinger and 
Roberts (1996). HLC values can also be found in one or more of the following references: 
Sander (1999), CRC Handbook of Chemistry and Physics (2000), the NIST Chemistry WebBook 
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(1998), and  ‘The Handbook of Environmental Data on Organic Chemicals’ (Verschueren K, 
2001). 


MAIN FACTORS AFFECTING HENRY’S LAW CONSTANT VALUES 


Staudinger and Roberts (1996) thoroughly explain all the factors affecting HLC values and 
report equations that quantify the effect of temperature and pH. According to their work, in a 
majority of cases temperature is the main parameter affecting HLC values for natural waters 
with moderate contamination (1 mg/ml or less). Other conditions that have influence on HLC 
values are listed in Table R.7.1-17 (Staudinger and Roberts, 1996): 


Table R.7.1-17 Conditions that have influence on HLC values 


pH Important for compound (substance) classes that dissociate to a significant 
extent in water because only nondissociated species undergo air-water 
exchange. For most natural waters (6 < pH < 8) the apparent HLC will be 
significantly less than the intrinsic HLC.  


Compound Hydration Important for aldehydes, which hydrate nearly completely in water, resulting 
in HLC apparent being several orders of magnitude lower than the intrinsic 
constant. 


Compound 
concentration/ Complex 
mixtures effects 


If a solution cannot be regarded as diluted (e.g. concentration approaching 
10.0 mg/ml) HLC apparent will be lower than HLC values determined at lower 
concentrations. 


Dissolved salts If the ionic strength of a solution is high (e.g. seawater) the apparent HLC 
will be higher than the HLC determined in pure water. 


Suspended solids 
/Dissolved Organic 
Matter (DOM) 


If a compound is easily adsorbed (e.g. pesticides) the apparent HLC will be 
higher than the HLC determined in pure water. 


Surfactants Compounds with high Kow are expected to have an effect on HLC by lowering 
its value. Recorded effects increase in direct proportion with Kow. 


 


It is worth noting that because of the complex nature of the water matrix the net effect of a 
possible combination of the parameters listed above may be more than the simple sum of 
individual effects (Staudinger and Roberts, 1996). 


QSPR PREDICTION OF HENRY’S LAW CONSTANT  


The prediction of HLC has been reviewed by Schwarzenbach et al. (1993), Reinhard and 
Drefahl (1999), Mackay et al. (2000) and Dearden and Schüürmann (2003). The most 
important approaches are: 


· Ratio of water solubility (cw ) to vapour pressure (vp); 


· Estimation using connectivity indices; 


· Estimation using group and bond contribution methods. 


The first method for estimating HLC is not strictly a QSAR method as it uses the water 
solubility (cw) and vapour pressure (vp). It is not a highly accurate method, but neither is the 
measurement of HLC, especially for substances with very high or very low HLC values. vp/cw 
can be converted to the dimensionless form of HLC (ratio of concentrations in air and water, 
ca/cw) or Kaw by the following equation, which is valid at 25 °C: 
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ca/cw = 40.874 vp/cw 


Since both water solubility and vapour pressure can be calculated by QSAR methods, then this 
approach might in some circumstances be a QSAR based method. The method is limited to 
substances of low water solubility (< 1.0 mol/L). If QSAR calculated values are used for vp 
and/or cw, then the respective uncertainties must be considered. For miscible compounds or 
compounds with water solubility > 1 mol/L the vp/cw method is not valid. 


The second method is based on a combination of connectivity indices and calculated 
polarisability (Nirmalakhandan and Speece, 1988). A relatively narrow range of chemical types 
was used to develop the model, so it is not widely applicable. Moreover, Schüürmann and 
Rothenbacher [1992] found it to have poor predictive power. 


Most prediction methods for HLC use a group or bond contribution approach, although some 
have used physicochemical properties [Dearden et al. 2000]. The group and bond contribution 
methods were first used by Hine and Mookerjee [1974], who obtained, for a set of 263 diverse 
simple organic chemicals, a standard deviation of 0.41 log unit for the group contribution 
method and one of 0.42 for the bond contribution method. Cabani et al. [1981] claimed an 
improvement in the group contribution method over that of Hine and Mookerjee, whilst Meylan 
and Howard [1991] extended the bond contribution method and obtained, for a set of 345 
diverse chemicals, a standard error of 0.34 log unit.  


EVAPORATION RATE 


Evaporation rates generally have an inverse relationship to boiling points, i.e. the higher the 
boiling point, the lower the rate of evaporation. Knowledge of the evaporation rate of spills of 
volatile liquids can be useful in several respects. If it is known that a spill of a high vapour 
pressure liquid will evaporate completely in a short period of time, it may be preferable to 
isolate the area and avoid any intervention or clean-up. The evaporation rate also controls the 
atmospheric concentration of the vapour and hence the threat of explosion or fire. Data on the 
volatility properties of the liquid, its temperature, the wind speed, and the spill dimensions are 
used to calculate the evaporation rate and hence the fraction evaporated at any time.  


The substance’s tendency to partition into the atmosphere is controlled by the vapour 
pressure, which is essentially the maximum vapour pressure that a pure substance can exert 
in the atmosphere. This can be viewed as a kind of solubility of the chemical in the 
atmosphere. Using the ideal gas law (PV=nRT), the vapour pressure P in the pressure unit 
pascal (Pa) can be converted into a solubility (mol/m3), where the gas constant R is 8.314 
Pa.m3/mol·K and T is absolute temperature (K). 


Conversion from vapour pressure into concentration in air under ambient temperature: 


 % volume = vapour pressure (Pa)/101 325 x 100 


 or ppm = vapour pressure (Pa)/101 325 x 1 000 000 


Since the molar volume is the same for all ideal gases (equal volumes of all gases under the 
same conditions of temperature and pressure contain the same number of molecule) ppm ≡ 
volume (i.e. ml/m3). To convert to weight per unit volume: 


 X ppm = X x MW/24.041 mg/m³, 1 mg/m³ = 24.041/MW ppm 


In the formulation of paints and related products, solvents are chosen based on their 
evaporation characteristics appropriate to the application technique and the curing 
temperature. To a large extent the evaporation rate of a solvent determines where and how it 
can be used. In determining the evaporation rate of solvents, n-butyl acetate is used as the 
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standard and is assigned an evaporation rate value of 1. Other solvents are assigned 
evaporation rate values that indicate how fast they evaporate in relation to n-butyl acetate. 
For instance, a solvent that evaporates three times as fast as n-butyl acetate would be 
assigned a value of 3, whereas a solvent that evaporates half as fast as n-butyl acetate would 
be assigned a value of 0.5. 


The rate of evaporation is determined using ASTM D3539-87. A known volume of liquid is 
spread on a known area of filter paper that is suspended from a sensitive balance in a cabinet. 
Dry air or nitrogen at 25 ºC is passed through the cabinet at a known rate. The loss of weight 
is determined and plotted against time. 
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R.7.2 Skin- and eye irritation/corrosion and respiratory irritation 


R.7.2.1 Introduction 


Irrespective of whether a substance can become systemically available, changes at the site of 
first contact (skin, eye, mucous membrane/ gastro-intestinal tract, or mucous membrane/ 
respiratory tract) can be caused. These changes are considered local effects. A distinction in 
local effects can be made between those observed after single and those after repeated 
exposure. In this guidance document, the focus will be on local effects after single ocular or 
dermal exposure. However, wherever possible, use should also be made of existing repeated 
dose data as far as they may contain valuable information for the purpose of assessing and 
classifying effects after single ocular or dermal exposure. 


Substances causing local effects after single exposure can be further distinguished as irritant 
or corrosive substances, depending on the severity, reversibility or irreversibility of the effects 
observed. Corrosive substances are those which may destroy living tissues with which they 
come into contact. Irritant substances are non-corrosive substances which, through immediate 
contact with the tissue under consideration may cause inflammation. These tissues are in the 
present context skin, eye (cornea and conjunctiva) and mucous epithelia such as the 
respiratory tract. Criteria for classification of irritant and corrosive substances are given in 
Annex VI to Directive 67/548/EEC


27
. 


Substances may also cause irritant effects only after repeated exposure, for example organic 
solvents. This type of chemicals may have defatting properties (Ad-hoc Working group on 
Defatting substances, 1997). Chemicals that have a similar mechanism need to be considered 
for labelling with the risk phrase ‘repeated exposure may cause skin dryness or cracking’. 


Information on the mechanism underlying corrosion and irritation from skin, eye and 
respiratory tract are given in Appendices 1-3 to Section R.7.2 : Appendix R.7.2-2 Mechanisms 
of local toxicities: skin corrosion/irritation, eye and respiratory irritation. 


 Definitions of skin- and eye irritation/corrosion/respiratory R.7.2.1.1
irritation 


Dermal irritation: Defined in OECD TG 404/EU B.4 as “…the production of reversible damage 
of the skin following the application of a test substance for up to 4 hours”.  


Dermal irritation after repeated exposure: Substances which may cause skin dryness, 
flaking or cracking upon repeated exposure but which can not be considered a skin irritant.  


Dermal corrosion: Defined in OECD TG 404/EU B.4  as “…the production of irreversible 
damage to skin; namely, visible necrosis through the epidermis and into the dermis, following 
the application of a test substance for up to four hours. Corrosive reactions are typified by 
ulcers, bleeding, bloody scabs, and, by the end of observation at 14 days, by discolouration 
due to blanching of the skin, complete areas of alopecia, and scars….”.  


Eye irritation: Defined in OECD TG 405/EU B.5  as ”…the production of changes in the eye 
following application of a test substance to the anterior surface of the eye, which are fully 
reversible within 21 days of application”. 


 


                                           
27


 Directive 67/548/EEC will be repealed and replaced with the EU Regulation on classification, labelling 
and packaging of substances and mixtures, implementing the Globally Harmonized System (GHS). 







166 
Chapter R.7a: Endpoint specific guidance 


Version 3.0 – August 2014 
 


 


Eye corrosion: Defined in OECD TG 405/EU B.5  as ”…the production of tissue damage in the 
eye, or serious physical decay of vision, following application of a test substance to the 
anterior surface of the eye, which is not fully reversible within 21 days of application”.  


Respiratory tract irritation: There is no EU or OECD TG for respiratory irritation and testing 
for respiratory irritation is not required under REACH. Respiratory irritation is often used to 
describe either or both of two different toxicological effects, sensory irritation and local 
cytotoxic effects.  


Risk phrases and hazard codes to be considered within the EU classification and 
labelling information system (EC, 2001): 


a) Corrosion 


· Corrosive: Risk phrase “R34”, “Causes burns”. Hazard code: “C”  
Full thickness destruction of the skin occurs as a result of up to 4 hours exposure. 


· Corrosive: Risk phrase R35, “Causes severe burns”. Hazard code: “C” 
Full thickness destruction of the skin occurs as a result of up to 3 minutes exposure. 


b) Irritation 


· Irritant: Risk phrase “R38”, “Irritating to skin”. Hazard code: “Xi”, 


· Irritant: Risk phrase “R66”, “Repeated exposure may cause skin dryness or 
cracking”. Hazard code: “Xi” a 


· Irritant: Risk phrase “R36”, “Irritating to eyes”. Hazard code: “Xi” 


· Irritant: Risk phrase: “R41”, “Risk of serious damage to eyes”. Hazard code: “Xi” 


· Irritant: Risk phrase: “R37”, “Irritating to respiratory system”. Hazard code: “Xi” 


Note that cytotoxic irritation of the respiratory tract, if observed in repeated dose studies at 
critical concentrations and if composed of a clearly nectrotic character, has been classified 
according to the criteria for R48. 


Information on the Globally Harmonised System (GHS) for the classification and labelling of 
chemicals can be found at (UN/ECE, 2003): 
http://www.unece.org/trans/danger/publi/ghs/ghs_rev01/01files_e.html  


Note that dermal/respiratory irritation following repeated exposure are not discussed in the 
present context, since this report focuses on acute effects after single exposure. However, data 
from repeated exposure studies may be useful in certain cases (e.g. if the substance was 
identified as a corrosive or strong irritant after the first application or for deriving quantitative 
information). Nevertheless, for the sake of completeness, both the definition of dermal 
irritation after repeated exposure as well as the related risk phrase (R66) are given here. More 
guidance on local effects after repeated exposure can be found in Section R.7.5 on repeated 
dose toxicity. 


  



http://www.unece.org/trans/danger/publi/ghs/ghs_rev01/01files_e.html





Chapter R.7a: Endpoint specific guidance 
Version 3.0 – August 2014 167 


 


 


 Objective of the guidance on skin- and eye R.7.2.1.2
irritation/corrosion/respiratory irritation 


The general objectives are: 


a. to establish whether information from physical/chemical data, from non-testing 
methods (grouping, QSARs and expert systems), from in vitro studies, from animal 
studies or human experience provide evidence that the substance is, or is likely to be, 
corrosive. 


b. to establish whether information from physical/chemical data, from non-testing 
methods (grouping, QSARs and expert systems), from in vitro studies, from animal 
studies or human experience provide evidence of significant skin, eye or respiratory 
irritation. 


c. to establish the time of onset and the extent and severity of the responses and 
information on reversibility. 


d. to gather, in the process of hazard identification, any quantitative data on dose-
response relationships that might allow the derivation of DNELs essential for a complete 
risk assessment. 


If a risk assessment is necessary, both the severity of the identified hazard (in so far at it can 
be judged from the test data) and the probability of the occurrence of an acute corrosive or 
irritant response in humans must be assessed based on the likelihood of any exposure to the 
substance and in relation to the route, pattern and extent of the expected exposure. 


Please note that there are currently no standard tests and no OECD TG available for 
respiratory irritation and there is no testing requirement for respiratory irritation under REACH. 
Consequently respiratory irritation is not included in the testing strategies suggested in this 
report. 


Nevertheless, account should be taken of any existing and available data that provide evidence 
of the respiratory irritation potential of a substance. Moreover, the data on local dermal or 
ocular corrosion/irritation might contain information that is relevant for the respiratory 
endpoint and this should be considered accordingly. It is for instance a reasonable precaution 
to assume that corrosive (and severely irritating) substances would also cause respiratory 
irritation when vaporised or in form of aerosol, though formal classification with R37 is not 
justified in this case. Furthermore, information from cases where symptoms have been 
described associated with occupational exposures can be used on a case-by-case basis to 
characterise the respiratory irritation potency of a substance. Information from acute and 
repeated dose inhalation toxicity studies may also be considered sufficient to show that the 
substance causes respiratory irritation at a specific concentration level or range. The data need 
to be carefully evaluated with regard to the exposure conditions (sufficient documentation 
required). Possible confounding factors should be taken into account. 


R.7.2.2 Information requirements on skin/eye irritation/corrosion 


The information requirement for irritation and corrosion that shall be submitted for registration 
and evaluation purposes is specified in REACH Annexes VI to XI. According to Annex VI, the 
registrant should gather and evaluate all available information before considering further 
testing. These include physico-chemical properties, (Q)SAR, grouping, in vitro data, animal 
studies, and human data. Furthermore, information on exposure, use and risk management 
measures should also be collected and evaluated. 


If these data are inadequate for hazard and risk assessment, further testing should be carried 
out in accordance with the requirement in REACH Annexes VII (³1tpa) and VIII (³10tpa). 
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INFORMATION REQUIREMENTS FOR QUANTITIES OF ≥1 TPA (ANNEX VII) 


If new testing data are necessary, these must be derived from in vitro methods only. Annex 
VII does not foresee in vivo testing for irritancy or corrosivity. 


The standard information required (column 1) at this tonnage level for skin corrosion/irritation 
can be satisfied by following four steps: (1) assessment of the available human and animal 
data, (2) assessment of the acid or alkaline reserve, (3) in vitro skin corrosivity study, (4) an 
in vitro skin irritation study.  


Column 2 lists specific adaptations that specify when step 3 or 4 do not have to be conducted. 
These are: 


1. when the available information already indicates that the criteria are met for 
classification as corrosive to the skin or irritating to eyes. 


2. the substance is flammable in air at room temperature (Please note that this rule 
should actually read: “the substance is spontaneously flammable in air at room 
temperature”). 


3. the substance is classified as very toxic in contract with skin. 


4. an acute toxicity study by the dermal route does not indicate skin irritation up to the 
limit dose level (2000 mg / kg body weight). 


The standard information required (column 1) at this tonnage level for eye irritation can be 
satisfied by following four steps: (1) assessment of the available human and animal data, (2) 
assessment of the acid or alkaline reserve, (3) in vitro eye irritation study. 


Column 2 lists specific adaptation that specify when step 3 in vitro eye irritation testing is not 
necessary. These are: 


1. when the available information already indicates that the criteria are met for 
classification as corrosive to the skin or irritating to eyes. 


2. the substance is flammable in air at room temperature (Please note that this rule 
should actually read: “the substance is spontaneously flammable in air at room 
temperature”). 


Information requirement for quantities of ≥10 tpa (Annex VIII) 


For substances manufactured or imported in quantities of ≥10 tpa  in vivo testing is required 
to meet the standard information requirements of Annex VIII column 1. Column 2 lists specific 
rules that allow deviating from the standard testing regime. More importantly, the standard 
testing regime of Annex VII and VIII can be adapted by the rules laid down in Annex XI, e.g. 
allowing to avoid unnecessary animal testing as required in Annex VIII (see Section R.7.2.4.1 
for possible alternatives). For detailed information, see the REACH legislative text. 


In summary these rules for adapting the standard testing are for: 


a. skin irritation: 


· the substance is classified as corrosive to the skin or as a skin irritant or 


· the substance is a strong acid (pH < 2) or base (pH > 11.5) or 
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· the substance is flammable in air at room temperature (Please note that this rule 
should actually read: “the substance is spontaneously flammable in air at room 
temperature”) or 


· the substance is classified as very toxic in contact with skin or 


· or an acute toxicity study by the dermal route does not indicate skin irritation up to 
the limit dose level (2000 mg/kg body weight). 


b. eye irritation: 


· the substance is classified as irritating to eyes with risk of serious damage to eye or  


· the substance is classified as corrosive to the skin and provided that the registrant 
classified the substance as eye irritant or 


· the substance is a strong acid (pH<2,0) or base (pH > 11,5) or  


· the substance is flammable in air at room temperature (Please note that this rule 
should actually read: “the substance is spontaneously flammable in air at room 
temperature”). 


Guidance on the application of these rules is given in the integrated testing strategies 
described in Section R.7.2.6. 


R.7.2.3 Information and its sources on irritation/corrosion  


 Non-human data on irritation/corrosion R.7.2.3.1


Non-testing data on irritation/corrosion 


Physico-chemical properties 


Information of relevance to irritation/corrosion can be inferred from basic physico-chemical 
characteristics of a substance (extreme pH). Substances with extreme pH values will be 
inevitably skin corrosives or severe eye irritants: 


IF pH≤2 or pH≥11.5, THEN predict to be corrosive to skin and severely irritating to eyes.  See 
also Section R.7.2.4.1) 


Grouping, (Q)SARs and expert systems 


Non-testing methods can be divided into three categories: 1) grouping approaches (read-
across, SARs and categories), 2) QSARs, and 3) expert systems, generally incorporating 
multiple (Q)SARs, expert rules and data. These methods can be used for the assessment of 
skin and eye irritation and corrosion, if they provide relevant and reliable data for the chemical 
of interest. Generally this means that the use of non-testing methods should be justified by 
means of detailed descriptions. In the case of QSARs and expert systems, the justification is 
provided by means of a QSAR Model Reporting Format (QMRF). In this guidance document, it 
is not possible to provide QMRFs for all existing models. However, QMRFs for potentially useful 
models are available from the JRC QSAR Model Database, which will be accessible via the 
website (http://qsardb.jrc.it ). More detailed guidance on QSAR models, their use and 
reporting formats, including the QMRF, is provided in Section R.6.1. 


In the case of skin irritation and corrosion, many of the models have a mechanistic basis, 
which provides additional information on the relevance of the model. 



http://qsardb.jrc.it/
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SAR and read-across on skin irritation and corrosion: 


SARs and read-across are treated together because the existence of a SAR (structural alert or 
set of fragments) provides one means of justifying read-across.  
The occurrence of structural analogues that exhibit corrosion (or irritation) potential can be 
used to predict the effect in the substance of interest and derogate from further assessment, 
as indicated in the OECD testing strategy for skin irritation/corrosion (OECD, 2001). Negative 
data from structural analogues may also be used to make predictions in certain cases, 
provided that there are no other substructures in the substance that are thought likely to 
cause the effect. Structural alerts are generally considered to reflect some kind of chemical or 
biochemical reactivity that underlies the toxicological effect. 


The non-reactive chemicals, which lack alerts for reactivity, will normally not exhibit irritant or 
corrosive effects. However, irritant effects such as irritant contact dermatitis can occur in the 
case of exposure to organic solvents, which have defatting properties. Chemicals that have a 
similar mechanism need to be considered for ‘Repeated exposure may cause skin dryness or 
cracking’ (R66) (Ad-hoc Working group on Defatting Substances, 1997). 


An example of a simple SAR is the use of the hydroperoxide group as an alert for corrosivity, 
which is mechanistically based on the fact that hydroperoxides are both acidic and oxidisers. 
Another SAR is the peroxide group (R1-C-O-O- R2), based on the fact that peroxides are 
oxidising agents. These SARs are mentioned in the Classification and Labelling guide (EC, 
2004). The validity of these models, however, is not given there. Rorije et al. (2007) showed 
that 75 and 60% of the hydroperoxides and peroxides are classified for corrosivity and 
irritancy, respectively. 


A variety of SARs for predicting the presence of irritation or corrosion have been described by 
Hulzebos et al. (2001, 2003, 2005), and others have been incorporated into the BfR rulebase 
and the SICRET tool (Walker et al., 2005, see  Appendix R.7.2-2 QSARs and expert systems 
for skin irritation and corrosion). 


Read-across has been used to a limited extent in the New Chemicals notification procedure for 
the classification of skin irritants (Hoffmann et al., 2005). As of May 2006, one substance has 
been classified as R38 by read-across from an analogue, and seven substances have been 
unclassified for R38 on the basis of read-across from analogues that were not found to meet 
the classification criteria for skin irritation (Thomas Cole, ECB, personal communication). 


QSARs and expert systems on skin irritation and corrosion: 


QSARs and expert systems for skin irritation and corrosion have been described in several 
reviews (Hulzebos et al., 2001, 2003, 2005; Patlewicz et al., 2003; Gallegos Saliner et al., 
2006). A few examples are presented in Appendix R.7.2-2 QSARs and expert systems for skin 
irritation and corrosion, including literature-based QSAR models, commercial models, and 
expert systems. 


Most of the QSARs reported in the literature have been developed from small data sets of 
specific groups of compounds, although in some cases more diverse and larger datasets were 
also examined. In general, it has been suggested that basic physico-chemical parameters such 
as acidity, basicity, hydrophobicity, and molecular size as well as electrophilic reactivity, are 
useful to predict the toxic potential of homologous chemicals. In contrast, models intended to 
predict the toxic potential of heterogeneous groups of chemicals emphasise the commonality of 
structural features. 


Commercial models are coded in the form of expert systems, which are computer programs 
that guide hazard assessment by predicting toxicity endpoints of certain chemical structures 
based on the available information. Expert systems can be based on an automated rule-
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induction system (e.g. TOPKAT, HazardExpert and MultiCASE), or on a knowledge-based 
system (e.g. DEREK for Windows, the BfR-DSS, and SICRET). More details on commercial 
expert systems are reported in Appendix R.7.2-2. 


Not all of the models were developed with EU regulatory purposes in mind, so it is important to 
assess in each case whether the endpoint or effect being predicted corresponds with the 
regulatory endpoint of interest. In principle, such models could be redeveloped (re-
parameterised) by using updated or alternative datasets, and used instead of the published 
models. The BfR model (also reported in Appendix R.7.2-2) has been developed to predict EU 
regulatory endpoints, and it has been recently validated (Rorije & Hulzebos, 2005 and Gallegos 
Saliner et al., 2007). 


Use of (Q)SAR models for skin corrosion: 


In the case of classification models for skin corrosion, where it is not indicated in the 
supporting documentation whether the predicted classification should be R34 or R35, it is 
recommended to treat the prediction as equivalent to R35 (severe corrosive). Very few models 
are available (see Gallegos Saliner et al., 2006 for review). Available models tend to focus on 
defined chemical classes (e.g. acids, bases, phenols) and might be useful as an alternative to 
in vitro testing for such chemicals. 


SARs and read-across for eye irritation and corrosion: 


The occurrence of structural analogues that exhibit corrosion (or irritation) potential can also 
be used to predict the effect in the substance of interest and derogate from further 
assessment. Negative data from structural analogues may also be used to make predictions in 
certain cases, provided that there are no other substructures present that are thought likely to 
cause the effect. 


Read-across has been used in the New Chemicals notification procedure for the classification of 
eye irritants. An example is provided by the classification as R36 of Neodol HS, a branched 
alcohol ethoxy sulphate, by read-across from structurally related anionic surfactants. The 
adequacy of the read-across was justified in multiple ways: 


i. by comparing the in vitro results of Neodol HS with that of SLS in the Cytosensor 
Microphysiometer Test. Since SLS is classified as R36 and used as the positive control 
in this assay, and since the test result showed that Neodol has a lower eye irritancy 
than SLS, it was argued that Neodol HS should also be (conservatively) classified as 
R36; 


ii. by referring to the Critical Micelle Concentration (CMC). Below this concentration, the 
surfactant is in the monomer form, which has irritant properties, whereas above the 
CMC, the surfactant form micelles, which are less irritant. Thus, the higher the CMC, 
the greater the proportion of monomers present, and the more likely the surfactant will 
be an irritant. Neodol HC was shown to have a lower CMC than similar chemicals 
classified as R36; 


iii. by referring to the fact that alkyl ethoxy sulphates, such as Neodol HC, tend to be 
weaker eye irritants than alkyl sulphates and sulphonates, and that alkyl sulphates and 
sulphonates with similar chain lengths to Neodol HC are classified as R36. 


This illustrates the use of in vitro data to support read-across by comparing the in vitro effect 
of the chemical of interest with that of a suitable benchmark chemical. 


QSARs and expert systems for eye irritation and corrosion: 
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An extensive review of the current state-of-the-art has been published by the ECB (Gallegos 
Saliner et al. 2006). In Appendix R.7.2-3 some examples are given to illustrate currently 
available models and the techniques that have been used to develop them. These models 
include literature-based QSAR models, commercial models, and expert systems. 


From the scientific literature, it appears that more emphasis has been placed on the QSAR 
modelling of ocular irritation compared with dermal irritation. Examples of models based on 
classical regression and classification techniques, together with more innovative approaches, 
are collected in Appendix R.7.2-3. 


The most widely used commercial expert systems for assessing eye irritation are the same as 
those used for assessing skin irritation and corrosion. Details on automated rule-induction 
systems (e.g. TOPKAT and MultiCASE), and on knowledge-based systems (e.g. DEREK for 
Windows, and the BfR-DSS) are reported in Appendix R.7.2-3. 


Not all of the models were developed with EU regulatory purposes in mind, so it is important to 
assess in each case whether the endpoint or effect being predicted corresponds with the 
regulatory endpoint of interest. In the case of the more transparent, literature-based models, 
the examples could be more useful in terms of illustrating the feasibility of developing a model 
by using defined descriptors and by applying a defined statistical approach to a suitable 
dataset. If alternative or extended datasets are available, such models could be redeveloped 
(re-parameterised) and used instead of the published models. The BfR model for the prediction 
of eye irritation has been developed to predict EU regulatory endpoints, and it has been 
recently validated (Tsakovska et al., 2005 and Tsakovska et al., 2007). 


Use of (Q)SAR models for eye irritation/corrosion: 


In the case of classification models for eye irritation, the classification criteria used in the 
model develop should be compared with the EU  classification criteria, to assess the relevance 
of the model. Where it is not indicated in the supporting literature whether the predicted 
classification should be R36 or R41, the risk phrase chosen should be supported with expert 
judgment. 


Table R.7.2-1 Overview of available (Q)SARs for skin and eye irritation/corrosion and the 
availability of QSAR model reporting formats (QMRFs), in which the application of the OECD 
principles for QSARs is illustrated 


Category of 
model or 
source 


Reference or name of 
the model 


Type of model Applicability 
domain 


Draft 
QMRF* 
developed 


Literature 
models  


Barratt, 1995 Statistical model Acids, Bases , Phenols 
and pKa,  


no 


  Berner et al.,1988, 
1990a, 1990b 


Mathematical model pKa related acids no 


Nangia et al., 1996 Mathematical model pKa related for bases no 


Barratt, 1996b Statistical model Electrophiles no 


Smith et al. 2000 a,b Statistical model Esters no 


Barratt, 1996b Statistical model Neutral organics no 


Gerner et al., 2004, 
2005; Walker et al., 


Rule-based model New Chemicals 
Database, organic 


yes 
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2004 chemicals 


Computerised 
models 


TOPKAT 


commercial  


Mathematical model 
using connectivity 
descriptors 


Organic chemicals yes 


 DerekfW, commercial Expert system using 
structural alerts 


Organic chemicals and 
some metals  


yes 


MultiCASE, commercial Mathematical model 
using fragments 


Organic chemicals no 


Hazard expert, 
commercial 


Organic chemicals 
using structural 
alerts 


Organic chemicals no 


BfR rulebase, free, 
available in-house at BfR 


Rule-based model New Chemicals 
Database, organic 
chemicals 


yes 


Review 
papers 


Hulzebos et al., 2001, 
2003, 2005 


N.A. N.A. N.A. 


  


  


Patlewicz et al., 2003 N.A.. N.A. N.A. 


Gallegos Saliner et al 
(2006) 


N.A.. N.A. N.A. 


*) QMRF: (Q)SAR model reporting format see Section R.6.1 (available at http://qsardb.jrc.it ). 


**) see Annex II and III for more information on these models 


Testing data for irritation/corrosion 


The internationally accepted testing methods for skin irritation and eye irritation are described 
in OECD TGs. Those regarding skin effects can be found in TGs 404, 430, 431 and 435 (EU 
B.4, B.40, B.40bis), those for the endpoint eye in TG 405 (EU 5). The testing strategies 
developed (see Section R.7.2.6) emphasise the need to evaluate all available information 
(including physico-chemical properties) before attempting any in vivo testing. They both 
employ screening elements designed to avoid, as far as possible, in vivo testing of corrosive 
substances and to limit in vivo testing of severely irritating substances. In particular, it is 
recommended to test in vitro for skin corrosion (method B.40) before any attempts to assess 
skin or eye irritation/corrosion by animal testing and when no other information is available. 
There is no method for respiratory irritation in Annex V of Directive 67/548/EC.


28
 


  


                                           
28 All the test methods previously included in Annex V to Directive 67/548/EEC will be incorporated in a 
new Test Methods (TM) Regulation that is currently (February 2008) under adoption. The TM Regulation 
will be adapted to technical progress whenever a new test method has been developed, scientifically 
validated and accepted for regulatory use by the National Coordinators of the Member states. 



http://qsardb.jrc.it/
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In vitro data 


In vitro tests for skin corrosivity: 


Accepted in vitro tests for skin corrosivity are listed in Annex V of Directive 67/548/EC
28 and as 


OECD TG (EU, 2000; OECD 2004ab; OECD 2006).  
These are the following (see also Table R.7.2-2): 


i. The Transcutaneous Electrical Resistance (TER using rat skin) test (OECD TG 430/EU 
B.40) 


ii. Human Skin Model tests (OECD TG 431/EU B.40 bis) 


iii. The in vitro Membrane Barrier test method (not yet included as EU B.40 method; OECD 
TG 435) 


For acceptable use in OECD TG 431/EU B.40 bis , human skin models need to satisfy the 
conditions for general and functional models given in the guideline. Models currently accepted 
as valid are EPISKIN™ and EpiDerm™ (Fentem et al., 1998; Liebsch et al., 2000; ECVAM, 
1998; ECVAM, 2000); SkinEthic™ has undergone testing for this purpose (Kandárová et al., 
2006) and been endorsed by ESAC as a method able to distinguish between corrosive and non-
corrosive chemicals within the context of OECD TG 431/EU B.40 bis. 


The TER assay and the human skin model assays do not allow the sub-categorisation of 
corrosive substances as permitted in the GHS. 


The in vitro Membrane Barrier Test Method for Skin Corrosion (commercially available as 
Corrositex®) is recognised to enable identification of corrosive substances and mixtures and 
allowing the sub-categorisation of corrosive substances as required under the GHS. However, a 
limitation of the test is that many non-corrosive substances and preparations and some 
corrosive substances and preparations do not qualify for testing (i.e., test substances and 
preparations not causing a colour change in the Chemical Detection System; aqueous 
substances with a pH in the range of 4.5 to 8.5 often do not qualify for testing). Both ECVAM 
and ICCVAM have therefore concluded that this test may only be used for determining the 
corrosivity/ non-corrosivity of a specific categories of substances, e.g., organic and inorganic 
acids, acid derivatives, and bases (ECVAM, 2001; ICCVAM, 2002). The test is accepted for 
testing purposes related to the transportation of chemicals of these specific classes by the US 
Department of Transport (US DOT, 2002). 


In vitro tests for skin irritation: 


After prevalidation (Fentem et al., 2001) and extensive optimisation (Zuang et al., 2002; 
Cotoviό et al., 2005; Kandárová et al., 2005 ), two human skin assays EPISKIN™ (EPISKIN 
SNC, France) and EpiDerm™ (MatTek Inc., USA), have undergone a formal ECVAM validation 
(2003-2006) and are currenly undergoing ESAC peer review.  
Irritant substances are identified in the human skin assays by: 


i. their ability to induce a decrease in cell viability (measured by the MTT test) below 
defined threshold levels. 


ii. their ability to release inflammatory mediators (Interleukin 1-α) when the cell viabiliy is 
above the defined threshold levels. 


If the ESAC peer-review concludes that the test(s) are scientifically valid they will be forwarded 
to the EU and OECD for regulatory acceptance. At the time of writing this report it is expected 
that the EPISKIN text will be validated and endorsed as a full replacement of the in vivo test. 
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In this case the test should be used for Annex VII and for Annex VIII under provisions laid 
down in Annex XI 1.4 to avoid in vivo testing for skin irritation under the standard testing 
regime in compliance with Article 25 of the REACH legislation. 


The Skin integrity function test (SIFT; Heylings et al., 2003), which uses the electrical 
resistance of mouse skin and transepidermal water loss across mouse skin as endpoints, was 
discontinued after phase 1 of the validation study. 


The validation trial was designed to test these assays against current EU irritant/non irritant 
classifications. A post-hoc assessment using GHS classifications was subsequently undertaken 
(see Section R.7.2.4). 


In vitro tests for eye irritation: 


At present there are no validated or OECD adopted in vitro tests for eye irritation. Within the 
EU, the 64th Competent Authority (CA) meeting November 2002, agreed that where there are 
positive results in the non-validated in vitro tests below, a substance can be considered a 
severe eye irritant (R41) and can be labelled accordingly (negative results require further 
testing in vivo; EC, 2006a): 


i. isolated rabbit eye (IRE) test 


ii. isolated chicken eye (ICE) test 


iii. bovine corneal opacity & permeability (BCOP) test 


iv. hen’s egg test – chorio-allantoic membrane (HET-CAM) test.The above tests are 
currently undergoing evaluation by ICCVAM (with ECVAM collaboration) as to their 
validation status for the identification of severe eye irritants (ICCVAM, 2006). 


There are two human corneal epithelium models available commercially, EpiOcular™ (MatTek 
Inc.) and SkinEthic™ HCE (SkinEthic, France) which have undergone assessment in industry-
organised trials from which pre-validation and validation data have been submitted to ECVAM 
for evaluation. ECVAM is also taking the lead in the evaluation of promising cell 
cytotoxicity/cell function-based in vitro methods (e.g., red blood cell haemolysis, neutral red 
release, fluorescein leakage and silicon microphysiometer). These assays have previously 
undergone validation studies which were not successful, but they may be currently used as 
screening tests within companies and may be considered suitable for particular chemical 
domains following evaluation of supporting data. 


The above tests are mainly concerned with modelling the immediate effects of chemicals on 
the cornea. In vivo eye irritation endpoints which are not covered by the above-mentioned 
optimised protocols are the following: 


i. persistence/reversibility of effects 


ii. effects on conjunctivae or other eye tissue 


iii. mechanical irritation produced by solid materials 


Integrated Testing Strategies combining the different tests according to their applicability 
domain and capacity to classify in the different ranges of irritation will be developed, once the 
individual tests will be completely evaluated (Scott et al., in preparation). 
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Table R.7.2-2 Validation status, regulatory acceptance, relevant guidelines 


Area of 
concern Test 


validation status, reg. 
acceptance, use, 
limitations 


OECD 
guideline 


Dir 
67/548/E
EC 


ECVAM-
Invittox Nr. 


skin corrosion  


  TER (1) Validated TG 430  
Part of 
annex V 115 


  
EpiDer
m Validated TG 431 


Part of 
annex V 119 


  
EPISKI
N Validated TG 431 


Part of 
annex V 118 


  
SkinEth
ic  Validated N.A. N.A. No protocol 


  
Corrosit
ex Validated TG 435 Not yet 116 


skin irritation 


  
EpiDer
m Validated not yet Not yet No protocol 


  
EPISKI
N Validated not yet Not yet No protocol 


  
SIFT 
(2)  


Only prevalidation so far. 
Applicability domain limited. N.A. N.A. No protocol 


eye irritation 


  IRE (3) 


Pending, but regulatory 
acceptance for severe 
irritants * N.A. N.A. 85 


  ICE (4) 


Pending, but regulatory 
acceptance for severe 
irritants* N.A. N.A. 80 


  
BCOP 
(5) 


Pending, but regulatory 
acceptance for severe 
irritants* N.A. N.A. 98, 124 


  


HET-
CAM 
(6)  


Pending, but regulatory 
acceptance for severe 
irritants* N.A. N.A. 47, 96 


  RBC (7) 
Pending. Used by industry for 
screening purposes. N.A. N.A. 37, 99 


  FL (8) 
Pending. Used by industry for 
screening purposes. N.A. N.A. 71, 82, 120 


  NRR Pending. Used by industry for N.A. N.A. 54 
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(9) screening purposes. 


  


CMP / 
SMP 
(10) 


Pending. Used by industry for 
screening purposes. N.A. N.A. 97, 102 


  
EpiOcul
ar TM 


Pending. Used by industry for 
screening purposes. N.A. N.A. No protocol 


  
SkinEth
ic TM 


Pending. Used by industry for 
screening purposes. N.A. N.A. No protocol 


*) see: 
EC 2004.      


1) TER = Transcutaneous Electrical Resistance. 2) SIFT = Skin Integrity Function Test in Mouse. 
3) IRE = Isolated Rabbit Eye. 4) ICE = Isolated Chicken Eye. 5) BCOP = Bovine Corneal  


Opacity and Permeability. 6) HET-CAM = Hen's Egg Test on Chorioallantoic Membrane. 7) RBC = 
Red Blood Cell Haemolysis Test. 8) FL = Fluorescein Leakage. 9) NRR = Neutral Red  


Release. 10) CMP / SMP = Cytosensor 
Microphysiometer / Silicon Microphysiometer    


 


status within Dir 67/548/EEC and availability of invittox protocols of relevant tests in the field of 
skin corrosion, skin irritation and eye irritation. 


 







178 
Chapter R.7a: Endpoint specific guidance 


Version 3.0 – August 2014 
 


 


Animal data 


Skin and eye irritation: 


Annex VI of the Dangerous Substances Directive (Directive 67/548/EEC) defines both skin and 
eye irritation as a local toxic effect, and, as such, an assessment of irritation is normally part of 
the acute testing phase of a toxicity programme and it is an early requirement of all regulatory 
programmes. As a consequence, testing for irritation has, historically, used animal models and 
a variety of test methodologies depending upon, for example, the laboratory undertaking the 
test, the era and intended application.  
Current approaches for irritation testing are covered by: 


i. OECD TG 404, Acute Dermal Irritation/Corrosion (adopted 12 May 1981; most recently 
updated 24 April 2002);  


ii. Commission Directive 2004/73/EC, Method B4, Acute Toxicity: Dermal 
Irritation/Corrosion. 


iii. OECD TG 405, Acute Eye Irritation/Corrosion (adopted 12 May 1981; most recently 
updated 24 April 2002) 


iv. Commission Directive 2004/73/EC, EU B.5, Acute Toxicity: Eye Irritation/Corrosion. 


The guidelines for skin and eye irritation testing require a tiered approach, using one animal 
(the rabbit is the preferred species) initially, which in the absence of severe effects is followed 
by a further two animals (a total of three animals). 


Both OECD and EU methods use the scoring system developed by Draize (1944). The EU 
criteria for classification are based on the mean tissue scores obtained over the first 24-72 
hour period after exposure and on the reversibility or irreversibility of the effects observed. 
Currently for both eye and skin, irritants (labels R36 and R38, respectively) cause significant 
inflammation of the eye (conjunctiva redness/oedema, cornea and/or iris) and/or skin 
(erythema and/oedema) but these effects are transient i.e. the affected sites are repaired 
within the observation period of the test. A severe eye irritant causes considerable damage to 
the cornea and/or iris and is labelled with R41. The criteria for R41 include persistence of 
effects (any score), irreversible staining of the eye and/or criteria for the degree of severity. 
Guidance on how industry interprets eye irritation data in the light of EU classification and 
labelling is summarised in a publication by ECETOC (1997). 


A corrosive substance causes full thickness destruction of the skin tissue and is classified as 
corrosive and assigned a label (R34 or R35) depending upon the exposure time (3 min and 4 
hours, respectively). 


For existing substances, the use of methods other than those specified in Annex V of Directive 
67/548/EC 


29
, or corresponding OECD methods, such as LVET (Griffith et al., 1980) may be 


accepted on a case-by-case basis. 


In addition to the OECD guidelines and Commission Directives mentioned above, further 
animal data may be available from: 


                                           
29 All the test methods previously included in Annex V to Directive 67/548/EEC will be incorporated in a 
new Test Methods (TM) Regulation that is currently (February 2008) under adoption. The TM Regulation 
will be adapted to technical progress whenever a new test method has been developed, scientifically 
validated and accepted for regulatory use by the National Coordinators of the Member states. 
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i. Acute dermal toxicity test (OECD TG 402/EU B.3) 


ii. Skin sensitization (OECD TGs 406 and 429/EU B.6 and B.42) 


See Section R.7.2.6 for comments on how to use information from these tests in an Integrated 
Testing Strategy for skin and eye irritation/corrosion.  
Data on chemosensory effects obtained in the Alarie test for respiratory irritation (Alarie, 1973, 
Arts et al., 2006) may be useful as supportive evidence for human eye irritation after                                       
exposure to airborne chemicals (e.g. vapours). 


Respiratory irritation: 


There are currently no OECD adopted test guidelines that deal specifically with respiratory tract 
irritation. The type of information from animal studies that could inform on the respiratory 
irritation potential of the chemical concerned are the Alarie assay (information on sensory 
irritation, Alarie, 2000; ASTM, 2004) and single or repeated inhalation exposure studies 
(information on (histo)pathological changes).  


In rodents, sensory irritation leads to a concentration-dependent reduction in the respiratory 
rate (breath-holding) mediated via the trigeminal nerve reflex; this reflex effect on respiration 
can be measured experimentally as the RD50 value in the Alarie assay.  


Single inhalation exposure studies may provide information on nasal irritation such as rhinitis, 
whereas histopathological examination of respiratory tract tissues of animals repeatedly 
exposed by inhalation (28-day and 90-day inhalation studies) may provide information on 
inflammatory/cytotoxic effects such as hyperemia, edema, inflammation or mucosal 
thickening. 


Data from bronchoalveolar lavage may give additional information on the inflammatory 
response. 


 Human data for irritation/corrosion R.7.2.3.2


Existing human data include historical data that should be taken into account when evaluating 
intrinsic hazards of chemicals. New testing in humans for hazard identification purposes is not 
acceptable for ethical reasons.  


Existing data can be obtained from case reports, poison information centres, medical clinics, 
and occupational experience or from epidemiological studies. Their quality and relevance for 
hazard assessment should be critically reviewed. However, in general human data can be used 
to determine a corrosive or irritating potential of a substance. Good quality and relevant 
human data have precedence over other data. However, lack of positive findings in humans 
does not necessarily overrule good quality animal data that are positive. 


Specifically with regard to respiratory irritation, there is a view in the occupational health 
literature that sensory irritation may be a more sensitive effect than overt tissue-damaging 
irritation, given that its biological function is to serve as an immediate warning against 
substances inhaled during a short period of time which could damage the airways, and that it 
triggers physiological reflexes that limit inhalation volumes and protect the airways. However, 
there is a lack of documented evidence to indicate that this is a generic position that would 
necessarily apply to all inhaled irritants. 
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R.7.2.4 Evaluation of available information on irritation/corrosion 


 Non-human data on irritation/corrosion R.7.2.4.1


Non-testing data on irritation/corrosion (skin and eye) 


Physico-chemical properties 


According to the current EU and OECD guidelines, substances should not be tested in animals 
for irritation/corrosion if they can be predicted to be corrosive from their physico-chemical 
properties. In particular, substances exhibiting strong acidity (pH ≤2) or alkalinity (pH ≥11.5) 
in solution are predicted to be corrosive, and should not be tested. However, no conclusion can 
be made regarding corrosivity when the pH has an intermediate value (when 2< pH <11.5). 


Physico-chemical properties for skin corrosion/irritation: 


Chemicals that have other pH values will need to be considered further for their potential for 
skin and eye irritation/corrosion. 


The following decision rule can be used in a tiered testing strategy: 


IF pH ≤ 2 or pH ≥ 11.5 THEN assume the chemical to be corrosive (R34 or R35). 


This model is included in OECD testing strategy for skin irritation and corrosion (OECD, 2001). 
Several studies have investigated and confirmed the usefulness of pH as a predictor of 
corrosion (Worth & Cronin, 2001) and as an element in tiered testing strategies (Worth, 2004). 


However, where extreme pH is the only basis of classification as corrosive, it may also be 
important to take into consideration the acid/alkaline reserve, a measure of the buffering 
capacity of a chemical substance (Young et al., 1988; Botham et al., 1998; Young & How, 
1994), as mentioned in the OECD test guideline 404. However, the buffering capacity should 
not be used alone to exonerate from classification as corrosive. Indeed, when the Acid/Alkaline 
reserve suggests that the substance might be non-corrosive, further in vitro testing should be 
considered. 


Physico-chemical properties for eye irritation: 


A chemical known or predicted to be corrosive to the skin is automatically considered to be 
severely irritating to the eye (R41). However, no conclusion can be made regarding eye 
irritation potential when the pH has an intermediate value (when 2< pH <11.5). Thus, the 
following decision rule may be used in a tiered testing strategy: 


IF pH ≤2 or pH ≥11.5 THEN consider the chemical for classification as a severe eye irritant. 


To predict the eye irritation potential of non-corrosive chemicals, the distribution of pH values 
for irritants and non-irritants in a data set of 165 chemicals has been analysed (Worth, 2000). 
The irritants spanned a wide range of pH values from 0 to about 12, whereas the non-irritants 
spanned a much narrower range from about 3 to 9. Using the cut off values generated by 
classification tree analysis, the following model was formulated: 


IF pH <3.2 or if pH >8.6, then consider the chemical for eye irritation classification; otherwise 
make no prediction. 


According to the way the model was developed, irritant can either be R41 or R36. Further 
information and/or reasoning is needed to conclude on the risk phrases. The more severe 
classification (R41) should be assumed if no further information is available.  
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This model had a sensitivity of 53% (and therefore a false negative rate of 47%), a specificity 
of 97% (and therefore a false positive rate of 3%), and a concordance of 76%. A QSAR Model 
Reporting Format (QMRF) has been developed (see Section R.6.1 and JRC QSAR Model 
Database: http://qsardb.jrc.it). 


Based on these statistics, this model is not recommended for the stand-alone discrimination 
between eye irritants and non-irritants. However, could be used in the context of a tiered 
testing strategy to identify eye irritants (due to its very low false positive rate) but not non-
irritants (due to its relatively high false negative rate). 


Grouping, (Q)SARs and expert systems 


Guidance has been developed by the ECB (Worth et al., 2005) on how to apply (Q)SARs for 
regulatory use. Guidance on how to assess the validity and suitability of (Q)SAR models and 
adequacy of their predictions is given in Section R.6.1, and guidance on the use of read-
across/category approaches is given in Section R.6.2. 


First the model should be descripted in accordance with OECD principles on (Q)SARs (OECD, 
2004c), and documented by means of a QMRF. Interpretation of the model is additionally 
needed. For example a model based on the logarithm of the octanol/water partition coefficient 
(Kow) might indicate how the log Kow should be derived, measured, calculated, with which 
program, whether ionised chemicals can be used as well. For more complicated parameters 
e.g. the quantum descriptors HOMO (Highest Occupied Molecular Orbital energy) and LUMO 
(Lowest Unoccupied Molecular Orbital energy) this is even more crucial as the calculation 
outcome depend on the configuration state of the molecule. The performance parameters for 
the model (i.e. correlation coefficient, sensitivity/specificity, etc.) have to be reported. When 
the predictivity of a model is assessed, it should be assessed whether the test set is within the 
applicability domain of the model. The guidance given by the authors/builders of the model 
should be a starting point. 


The second step is to evaluate the prediction of a specific chemical. The OECD principles on 
(Q)SARs can be used again. One of the most important principle is the chemical’s fit in the 
applicability domain (i.e. is the submitted chemical similar to the training set and does 
information exist on the predictivity) The outcome of the prediction should be assessed and 
documented in the form of a QPRF. 


The third and last step of the evaluation explicitly needs to meet regulatory requirements. In 
this last evaluation the (Q)SAR prediction is weighed against the possible mechanism of skin 
irritation and corrosion. It has to be compared with the effects that can be observed in the in 
vivo test, to see whether all skin irritation/corrosion pathways are covered. In this last step, 
the hazard of defatting properties has to be assessed as well. (Q)SAR models have to be 
evaluated in considering the possible mechanism and how this would relate to EU hazard 
classification.


30
 


The mechanism of irritation and corrosion has toxicodynamic and toxicokinetic parameters. 
Models that solely predict irritation and corrosionon toxicodynamics properties such as acidity 
or basicity, electrophilicity, other reactivity, surfactant activity, solving membranes, have to be 
additionally evaluated for their toxicokinetic parameters. These parameters can be physical 
chemical parameters or others and indicate the potential to cross the skin (stratum corneum) 
and be active in the living tissue underneath the stratum corneum. Also models that solely 
predict (the absence of) activity, irritation and corrosion, e.g. by physical chemical properties 
that illustrate the toxicokinetic behaviour of chemicals, have to be evaluated for their activity 
(toxicodynamics). 


                                           
30 Directive 67/548/EEC will be repealed and replaced with the EU Regulation on classification, labelling 
and packaging of substances and mixtures, implementing the Globally Harmonized System (GHS). 



http://qsardb.jrc.it/
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For example, the BfR physico-chemical rulebase predicts the absence of skin and eye irritation. 
Evaluations of the BfR rulebases for the prediction of no skin irritation/corrosion (Rorije and 
Hulzebos, 2005; Gallegos Saliner et al, 2007) and for the prediction of no eye irritation 
(Tsakovska et al, 2005) have been carried out independently. However, when the absence of 
irritation cannot be excluded, further information on the structure of the chemical is needed to 
predict presence of irritation/corrosion. 


The absence of skin and eye irritation and corrosion is well predicted with the BfR rulebase and 
therefore these rules can be applied. 


There is no other model yet available which sufficiently describes the absence of effects. 
Neutral organics are expected not to be irritants, however their defatting potential should be 
discussed. The definition of a neutral organic is a chemical which do not have potential reaction 
centres, even after skin metabolism. The absence of reactivity needs to be described in 
sufficient detail or be substantiated with other information. 


The presence of effects has been well established using the pH cut off values for high acidity 
and basicity and can be applied. Structural alerts for the presence of effects can be used, 
however further characterisation of the effect needs to be described in sufficient detail or be 
substantiated with other information. For instance, the BfR structural rulebases for the 
prediction of skin irritation/corrosion (Rorije et al., 2007 and Gallegos Saliner et al. 2007) and 
for the prediction of eye irritation (Tsakovska et al., 2007) have been recently validated. 


Testing data on irritation/corrosion (skin and eye) 


In vitro data 


There are OECD adopted guidelines for tests (see Section R.7.2.3) under which substances can 
be classified as corrosive. A negative result in these tests should be supported by a Weight of 
Evidence determination using other existing information, e.g. pH, (Q)SAR, human and/or 
animal data. These tests do not provide information on skin irritation and, therefore, further 
information is required to evaluate the skin irritation potential of non-corrosives. If a substance 
is shown to be non-corrosive in an in vitro test, unless this is confirmed by other data, an in 
vivo test needs to be conducted at the appropriate tonnage level. 


Annex VII of REACH requires information from in vitro tests for skin and eye irritation, not 
from animal tests. 


In order to accept an in vitro skin or eye irritation test under Annex VII or VIII, it is of great 
importance that a proper quality assessment of any such reports should be done. 


As a consequence of the general rules in Annex XI, data from the following types of tests may 
be accepted as described below. 


Skin irritation 


Validated Tests: 


The human skin model tests, EpiDerm™ and EPISKIN™ have undergone formal validation by 
ECVAM. The predictive capacity (expressed as sensitivity and specificity by comparison of in 
vitro data with animal data from the Draize skin irritation test carried out according to OECD 
TG 404) of the EPISKIN skin irritation test (SIT) using two endpoints (cytotoxicity (MTT test) 
and Interleukin 1-alpha release) was 90.7% (sensitivity) and 78.8% (specificity). Thus the test 
is considered scientifically valid for the prediction of irritant and non-irritant chemicals for 
Annex VII, and also Annex VIII according to the rules laid down in Annex XI. 
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The sensitivity and specificity of the EpiDerm SIT using one endpoint (cytotoxicity by MTT 
reduction measurement) was 60,1% and 88,8%, respectively. In its current form, the test is 
suitable for the identification of irritant chemicals as it has a low false positive rate, but not for 
the identification of non-irritant chemicals because of a high false negative rate. A positive 
result from the assay could thus be used for classification as irritant at Annex VII and VIII 
levels, but since negative data would however need to be supported by additional data, the 
EPISKIN™ test (SIT; see above) is the preferred method. 


The methods were primarily validated against the EU classification scheme (irritants vs non-
irritants; R38 vs no-label). A post-hoc evaluation of the EPISKIN assay performance against 
the GHS classification showed that the assay is not able to discriminate the GHS mild irritants 
from the GHS non-irritants and GHS irritants. 


According to the Proposal for a EU Regulation on Classification and Labelling of Substances and 
Mixtures based on the GHS, GHS non-irritants and GHS mild irritants will become EU non-
irritants (EC, 2006b). Considering this proposal for the new EU classification system and based 
on the results of the skin irritation validation study, the assay discriminated the irritants (GHS 
irritants) from the non-irritants (GHS mild and GHS non-irritants) with a sensitivity of 100% 
and a specificity of 64.4%. Note, that the final published EU Regulation on classification, 
labelling and packaging of substances and mixtures, implementing the Globally Harmonized 
System (GHS) should be taken into account (see Section R.7 Introduction).  


Non-validated tests: 


Positive data from the following tests may be accepted and used under Annexes VII and VIII 
(exploiting the possibilities provided by Annex XI Section 1.4). Negative results would however 
need to be supported by other data (see skin ITS box 9c). 


The Skin integrity function test (SIFT) has completed a pre-validation followed by an 
optimisation phase, but more work is required for full validation. The test in its current state 
has a specific applicability domain (surfactants). In contrast, the pig’s ear test and 
PREDISKIN™ assay only underwent a prevalidation study. 


Eye irritation: 


Positive outcome from four in vitro assays, the BCOP, ICE, IRE and HET-CAM are accepted by 
the EU to classify severe eye irritants under Annex VII and Annex VIII using the adaptations of 
the standard testing regime specified in Annex XI. They have undergone a formal retrospective 
evaluation, and their scientific validity has been the subject of a statement by ESAC (2007).  


For the lower ranges of irritancy no assay is currently accepted by regulators but the following 
assays exist: Two reconstituted human tissue models, the EpiOcular™ and SkinEthic™ HCE 
models, have undergone corporate validation (EpiOcular: Blazka et al, 1999, 2000, 2003) and 
prevalidation trials (SkinEthic: van Goethem et al., 2006) respectively. The results are 
undergoing a formal evaluation. Positive data from these may be accepted under Annex VII 
and VIII (see adaptation rules in Annex XI) if there is sufficient background information on the 
performance of the assay. 


Four cytotoxicity and cell/tissue function based assays such as the Red Blood Cell haemolysis 
test, the Neutral Red Release assay, the Fluorescein Leakage test and the Silicon/Cytosensor 
Microphysiometer assay are currently undergoing a retrospective evaluation. Companies may 
use several of these for internal purposes and resultant positive data may be appropriate for 
Annex VII and VIII (see adaptation rules in Annex XI). 


Quality Aspects: 
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In such a quality assessment that will lay the basis for later possible Weight of Evidence 
considerations, see Sections R.4.4 and R.5.2.1.2 for aspects that need to be taken into account 
in such a WoE. 


Animal data 


Well-reported studies particularly if conducted in accordance with principles of GLP, can be 
used to identify substances which would be considered to be, or not to be, corrosive or irritant 
to the skin or eye. There may be a number of skin or eye irritation studies already available for 
an existing substance, none of which are fully equivalent to a EU test method such as those in 
the Annex V to Directive 67/548/EEC. If the results from such a batch of studies are 
consistent, they may, together, provide sufficient information on the skin and/or eye irritation 
potential of the substance. 


If the results from a variety of studies are unclear, based on the criteria given below for 
evaluation of the data, the registrant will need to decide which of the studies are most reliable, 
relevant for the endpoint in question and will be adequate for classification purposes. 


Particular attention should be given to the persistence of irritating effects, even those which do 
not lead to classification. Effects such as erythema, oedema, fissuring, scaling, desquamation, 
hyperplasia and opacity which do not reverse within the test period may indicate that a 
substance will cause persistent damage to the human skin and eye. 


Data from studies other than skin or eye irritation studies (e.g. other toxicological studies on 
the substance in which local responses of skin, eye mucous membranes and/or respiratory 
system have been reported) may provide useful information though they may not be well 
reported in relation to, for example, the basic requirements for information on skin and eye 
irritation. However, information from studies in animals on mucous membrane and/or 
respiratory system irritation can be very useful for risk assessment provided the irritation is 
clearly substance-induced, and particularly if it can be related to exposure levels. 


Quality Aspects 


Data from existing irritation studies in animals must be taken into account before further 
testing is considered. A quality assessment of any such reports should be done using, for 
example, the system developed by Klimisch et al. (1997), as described in Section R.4.2, and a 
judgement will need to be made as to whether any further testing is required. Some examples to 
note are: 


i. Was the animal species the rabbit or was it another such as rat or mouse? Rat and 
mouse, as species, are not as sensitive as the rabbit for irritation testing. 


ii. How many animals were used? Current methodology requires 3 but 6 was frequently 
used in the past. 


iii. How many dose levels were used? If dilutions were included, what solvent was used (as 
this may have influenced absorption)? Which dose volume was used? 


iv. For skin, which exposure period was used? Single or repeated exposure? 


v. The method used to apply the chemical substance to the skin should be noted i.e. 
whether occluded or semi-occluded, whether the application site was washed after 
treatment. 


vi. Check the observation period used post exposure. Shorter periods than in the current 
guideline may be adequate for non-irritants but may require a more severe 
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classification for irritants when the observation period is too short to measure full 
recovery. 


vii. For eye irritation, was initial pain noted after instillation of the test substance, was the 
substance washed out of the eye, was fluorescent staining used? 


viii. For eye irritation, how was the test material applied into the eye? 


Irritation scores from old reports, reports produced for regulatory submission in the USA or in 
publications may be expressed as a Primary Irritation Score. Without the original data it is not 
always possible to convert these scores accurately into the scoring system used in the EU. For 
extremes i.e. where there is either no irritation or severe irritation, it may not be necessary to 
look further, but average irritation scores pose a problem and judgement may be required to 
avoid repeat testing. 


Observations such as the above can all be used to assess whether the existing animal test 
report available can be used reliably to predict the irritation potential of a substance, thus 
avoiding further testing. 


Specific considerations for eye irritation 


A refinement of the classical Draize test is the rabbit low volume eye test (LVET). The test 
protocol deviates from OECD TG 405 in that in the LVET, 10uL is directly applied onto the 
cornea. The grading scale and the data interpretation in the LVET is exactly the same as those 
used in OECD TG 405. The validity of the LVET is currently under review of ECVAM for the 
detergent and cleaning preparations applicability domain. Anatomical and physiological 
considerations for rabbit and human eyes indicate that a dose volume of 10uL is appropriate 
(A.I.S.E. 2006): the tear volume in both rabbit and man is approximately the same (~ 7-8uL), 
and after blinking, the volume capacity in the human eye is ~10uL. These considerations 
suggest that the LVET is also potentially a suitable test to demonstrate toxicological effects on 
man of potential eye hazards of substances. The LVET has been used in industry safety 
evaluation of single chemicals (Griffith et al, 1980) and detergent and cleaning preparations 
(Freeberg et al, 1984; Freeberg et al. 1986a,b; Cormier et al., 1995; Roggeband et al, 2000), 
and has shown to be a very good predictor of the effects on man. It still overpredicts, but 
much less so than the classical Draize test of OECD TG 405. 


In summary, available data from the LVET on substances and preparations should be 
considered and must be carefully evaluated. For the classification of substances however it 
must be taken into account that the test up to now has a limited applicability domain 
(detergent and cleaning products). Consequently, positive LVET data (be it R36 or R41) are a 
trigger for the appropriate classification for eye irritancy, but negative data from LVET as a 
stand alone method (in the absence of any other information) are not conclusive for no 
classification. 


Specific considerations for respiratory irritation 


All data available should be evaluated to estimate a substance potential to induce respiratory 
tract irritation. Sources of information could be:   


Human data:  


· Experience from occupational exposure 


· Published data on volunteers (objective measurements, psychophysical methods, and 
subjective reporting) 


· Other data (e.g. from nasal lavage) 







186 
Chapter R.7a: Endpoint specific guidance 


Version 3.0 – August 2014 
 


 


Animal data: 


· Alarie assay 


· Data from other inhalation studies (acute, repeated exposure):  


1. Clinical symptoms of dyspnoea or breathing difficulties,  


2. Histomorphology of the respiratory tract,  


3. Lavage examination (nasal, bronchoalveolar) 


Data indicating the cytotoxic type of respiratory irritation, which were mainly gained from 
histopathological examinations of tissues, are considered in the DNEL derivation for the acute 
toxic effects or for the repeated dose toxic effects (Section R.8.2.1 and Appendix R.8-8).  


With respect to the sensory irritation response, the evidence from all sources has to be 
considered for the quantitative risk assessment procedure. 


Although the Alarie test for various reasons has never become an OECD TG, results of the 
Alarie assay can be used for hazard identification of sensory irritation as the Alarie test detects 
the potential of a substance to stimulate the trigeminal nerve. Like in acute inhalation toxicity 
testing, results from Alarie tests may show high inter-laboratory variability. Therefore, the use 
of Alarie data for deriving quantitative information for instance to establish short-term DNELs 
for irritation should be done with caution (i.e. taking into account the actual breathing pattern, 
whether a response plateau is being reached; see the review by Bos et al, 1992). In that 
review it was shown that data of the Alarie test could not be used to establish TLV values for 
lifetime exposure. It can be expected that a substance that is capable to stimulate the 
trigeminal nerve in mice will also have this potential in humans. However, because the human 
response at an exposure concentration equal to the RD50 cannot quantitatively be determined 
and because responses in the Alarie-test of less than 10-12% are considered to be within the 
expected normal variation (Boylstein, 1996; Doty et al, 2004; ASTM, 2004), use of the Alarie-
bioassay in a quantitative risk assessment, if any, is suggested to start from an RD10 rather 
than from an RD50.  


Although anatomical differences in rodents and humans do exist (f.i. rodents are obligate nose 
breathers and humans not), sensory irritation will be present in both but the location and the 
type of effect may differ, i.e. in rodents a decrease in breathing frequency may be observed 
whereas in humans this may result in coughing.  


Sensory irritation does not necessarily lead to tissue damage. Effects characterising overt 
tissue damage are covered by inhalation studies for acute or repeated exposure toxicity. In 
this sense the Alarie assay is not designed to predict such pathological changes (Bos et al, 
2002). If available from other studies with the inhalation route (acute and repeated exposure) 
the characterisation of histomorphological lesions at the respiratory tract could be used as 
supplemental information.  


Although both the Alarie test and for instance human nasal pungency threshold determinations 
are aimed to test for sensory irritation, correlation of the results of the Alarie test with such 
human data is difficult as the first is looking at rather strong effects upon exposure for at least 
20 min (a 50% decrease in breathing frequency may be experienced by humans as 
unbearable) whereas human data are based on, for instance, very short exposure durations 
(sniffing for a few seconds). The results of a study by Cometto-Muniz et al. (1994) indicated 
that RD50 values in animals are not easily comparable with ‘nasal pungency thresholds’ in 
humans (see also Bos et al, 2002). 
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 Human data for irritation/corrosion R.7.2.4.2


Human data for skin corrosion, skin irritation and eye irritation 


Well-documented existing human data of different sources can often provide very useful 
information on skin and/or respiratory irritation, sometimes for a range of exposure levels. 
Often the only useful information on respiratory irritation is obtained from human experience 
(occupational settings). The usefulness of all human data on irritation will depend on the 
extent to which the effect, and its magnitude, can be reliably attributed to the substance of 
interest. Experience has shown that it is difficult to obtain useful data on substance-induced 
eye irritation, but data may be available on human ocular responses to certain types of 
preparations (e.g. Freeberg et al, 1986a). 


The quality and relevance of existing human data for hazard assessment should be critically 
reviewed. For example, in occupational studies with mixed exposure it is important that the 
substance causing the irritation or corrosion has been accurately identified. There may also be 
a significant level of uncertainty in human data due to poor reporting and lack of specific 
information on exposure.  


Examples of how existing human data can be used in hazard classification for irritancy are 
provided in a recent ECETOC monograph (ECETOC, 2002). 


Human data on local skin effects may be obtained from existing data on single or repeated 
exposure. The exposure could be of accidental nature or prolonged, for example in 
occupational settings. The exposure is usually difficult to quantify. When looking at the effects, 
corrosivity is characterised by destruction of skin tissue, namely visible necrosis through the 
epidermis and into the dermis. Corrosive reactions are typified by ulcers, bleeding and bloody 
scabs. After recovery the skin will be discoloured due to blanching of the skin, complete areas 
of alopecia and scars (see Chapter 3.2 of GHS), i.e. corrosivity is an irreversible damage. With 
this characterisation it should be possible to discern corrosive properties in humans. However, 
to distinguish between “Causes severe burns”, R35, and “Causes burns”, R34, (3 minutes’ and 
4 hours’ exposure in rabbits, respectively) may not be so obvious in practice. A clear case for 
R35 classification would be an accidental splash which gave rise to necrosis of the skin. In 
cases where it is obvious that a prolonged exposure is needed (not to be mixed with delayed 
effects) before necrosis occurs, R34 seems more reasonable. If the distinction between R35 
and R34 is not clearly apparent then the more stringent classification should be chosen. 
Discrimination between corrosives and skin irritants in rabbits is made on the effects caused 
after 4 hours’ exposure. Irritants to the skin cause a significant inflammation which is 
reversible. 


Severe eye irritants (R41) give more severe corneal opacity and iritis than eye irritants (R36). 
R41 compounds induce considerable tissue damage which can result in serious physical decay 
of vision. The effects normally do not reverse within 21 days (relates to animals); see Chapter 
3.3 of the GHS. In contrast, the effects of R36 compounds are reversible within 21 days. In 
humans, a sight control by a physician would reveal a decay of vision. If it is not transient but 
persistent it implies classification with R41. If the discrimination between R41 and R36 is not 
obvious, then R41 should be chosen. 


Human data for respiratory irritation 


Consideration should be given to real-life human observational experience, if this is properly 
collected and documented (Arts et al, 2006), e.g. data from well-designed workplace surveys, 
worker health monitoring programmes. For substances with an array of industrial uses and 
with abundant human evidence, the symptoms of respiratory irritation can sometimes be 
associated with certain concentrations of the irritants in the workplace air and might thus allow 
derivation of DNELs. However, the exposure details need to be well documented and due 
consideration should be given to possible confounding factors.  
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Data on sensory irritation of the airways may be available from volunteer studies including 
objective measurements of respiratory tract irritation such as electrophysiological responses, 
data from lateralization threshold testing, biomarkers of inflammation in nasal or 
bronchoalveolar lavage fluids. Including anosmics as subjects could exclude odor as a bias. 


 Exposure considerations for irritation/corrosion R.7.2.4.3


Exposure-based waiving from testing is not applicable to the endpoints of skin corrosion, skin 
and eye irritation. Exposure-based waiving from testing as specified in Annex XI (3) applies to 
Sections 8.6 and 8.7 of Annex VIII, Annex IX and Annex X according to the REACH text. 


 Remaining uncertainty on irritation/corrosion R.7.2.4.4


Usually it is possible unequivocally to identify (or accept) a substance as being corrosive, 
whatever type of study provides the information. 


There may be a significant level of uncertainty in human data on irritant effects (because of 
poor reporting, lack of specific information on exposure, subjective or anecdotal reporting of 
effects, small numbers of subjects, etc.). 


Data from studies in animals according to internationally accepted test methods will usually 
give very good information on the skin or eye irritancy of a substance in the test species, and, 
in general, it is assumed that substances which are irritant in Annex V studies in animals will 
be skin and/or eye irritants in humans, and those which are not irritant in Annex V studies will 
not be irritant in humans. Good data, often clearly related to exposure levels, can be obtained 
on respiratory and mucous membrane irritation, from well-designed and well-reported 
inhalation studies in animals. However, inconsistent results from a number of similar studies 
increases the uncertainty in deriving data from animal studies. 


The data obtained from in vitro studies may include many dose levels and replicates: when 
such a study has a well-defined mechanistic basis and indicates that a substance is expected to 
be irritating, this may suffice for defined hazard identification purposes. 


R.7.2.5 Conclusions for irritation/corrosion 


 Concluding on suitability for Classification and Labelling R.7.2.5.1


In order to conclude on C&L, all the available information needs to be taken into account, and 
consideration should be given to both Annex VI of the Directive 67/548/EEC31 and the various 
remarks (as they relate to classification and labelling) made throughout this guidance 
document.  


 Concluding on suitability for Chemical Safety Assessment R.7.2.5.2


A dose-response assessment is difficult to make for irritation and corrosion simply because up 
to the present time most data have been produced with undiluted chemicals in accordance 
with test guidelines and traditional practice (which continues today). From a risk 
characterisation perspective it is therefore advisable to use the outcome of the classification 
procedure, i.e. a substance that is classified is assumed to be sufficiently characterised. 
However, a complete risk assessment requires both hazard, as well as dose-response data. 
Consequently, if the latter are available, they must be taken into account (see flowchart 1). 


                                           
31 Directive 67/548/EEC will be repealed and replaced with the EU Regulation on classification, labelling 
and packaging of substances and mixtures, implementing the Globally Harmonized System (GHS)  
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For instance,dose-response information might be available from sub-acute dermal, repeated 
dose dermal and inhalation toxicity studies as well as from human experience.  


Guidance on the possibilities for derivation of DNELs for skin and eye irritation/corrosion and 
respiratory irritation is given in Appendix R.8-9.  


However, with specific regard to respiratory irritation, special attention needs to be given to as 
to whether extrapolation of the dose-response assessments from animal tests to the human 
situation is possible (see Section R.7.2.4.2). 


 Information not adequate R.7.2.5.3


A Weight of Evidence approach comparing available adequate information with the tonnage-
triggered information requirements by REACH may result in the conclusion that the 
requirements are not fulfilled. In order to proceed in further information gathering the 
following testing strategies can be adopted (see Section R.7.2.6). 


R.7.2.6 Integrated Testing Strategy (ITS) for irritation/corrosion 


 Objective / General principles R.7.2.6.1


For substances with no or very few data, the following sequential test strategy is 
recommended for developing adequate and scientifically sound data for assessment/evaluation 
and classification of the corrosive and irritating properties of substances. For existing 
substances with insufficient data, this strategy can also be used to decide which additional 
data, beside those available, are needed. 


The objective of the testing strategies is to give guidance on a stepwise approach to hazard 
identification with regard to skin and eye irritation/corrosion. A principle of the strategy is that 
the results of one study are evaluated before another study is initiated. The strategy seeks to 
ensure that the data requirements are met in the most efficient and humane manner so that 
animal usage and costs are minimised. 


Some guidance for testing is provided by the specific rules for adaptation from standard 
information requirements, as described in column 2 of Annexes VII-X, together with some 
general rules for adaptation from standard information requirements in Annex XI. 


 Testing strategy for irritation/corrosion R.7.2.6.2


Risk assessment of the irritating potential of a substance is normally made in a qualitative way 
provided the substance has been classified as being irritant or corrosive to skin. Existing test 
guidelines do not contain dose-response assessment, so that a quantitative analysis will often 
not be possible. Therefore, hazard identification and appropriate classification is the key 
determinant in the information strategy below. As a consequence, the use of Assessment 
Factors is of limited use in order to take into account uncertainty of data. However, the 
registrant is encouraged to keep and use all quantitative data that might be encountered in the 
process of retrieving hazard information in the context of the present ITS and to perform a 
complete risk assessment, comprising hazard as well as quantitative information. 


It is recommended that the information strategy is followed to step 6 (Figure R.7.2-1 & Figure 
R.7.2-2) in all cases and thereafter the weight of the evidence (WoE) analysis is performed. 
Clearly, not all steps will necessarily be accompanied by data, but it is important, that all 
potential data sources are explored prior to starting the WoE analysis. Note that before the 
WoE analysis in step 7, no new in vitro or in vivo tests should be conducted: Instead the 
assessment should be solely based on existing data. Furthermore, prior to perform any new in 
vivo test, the use of in vitro methods should be fully exploited (see Article 25 of REACH) by 
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using the general rules of Annex XI which allow to adapt the standard testing regime set out in 
Annexes VIII to X. 


If the substance is not classified for skin irritation/corrosion, no risk assessment for this 
endpoint is performed, regardless of the exposure. Please note that there is no option for 
exposure-based waiving for this endpoint in the REACH regulation. 
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The following flow chart (Figure R.7.2-1)gives an overview of the overall strategy for defining a 
testing strategy for irritation and corrosion. 


Figure R.7.2-1 Overview of the Integrated Testing Strategy for irritation/corrosion 


  


*Generation of new testing data according to Annex VII to VIII and with due observation of the rules for 
adaptation of the standard testing regime laid down in Annex XI. 


The ITS presented here comprises three sequential parts (see flow chart below): Part 1 (in 
light grey) is about retrieving existing information (step 1 to 6), part 2 (in dark grey) 
represents a Weight of Evidence (WoE) analysis and judgement (step 7) and part 3 (white 
background) is about the generation of new information by testing (step 8 to 10).  
In the information retrieval part, existing and available information from the literature and 
databases is gathered and considered in a stepwise process. At the end of this part all 
information collected is analysed using a WoE approach (step 7). It is therefore necessary to 
run through all steps before arriving at step 7. This means that in cases of “yes, consider to 
classifiy…”, the registrant should nevertheless proceed to the next step. However, the ITS may 
be exited in the sole exception if the substance is spontaneously flammable at room 
temperature in contact with air or water (box 1a). In this case, testing is not required. 


In the information generation part, new information on the irritation potential of substances is 
created by means of in vitro or, as a last resort (see Article 25 of the REACh legislation), in 
vivo testing. Therefore, before concluding the WoE analysis in step 7, new in vivo tests should 
not be conducted. 


PART 1:
Retrieving existing information


(Skin & eye ITS: step  1 - 6)


PART 2: 
Weight of evidence


judgement
(Skin & eye ITS: step 7)


PART 3:
Generation of new testing data*. 


(Skin ITS: steps 8 – 10.
Eye ITS: steps 8 – 9.)


Sufficient for C & L 
assessment ?


no


Assessment of risk 
for HUMANS


yes


Start here


QUANTITATIVE INFORMATION
Keep all dose-response data 


for derivation of DNELs


HAZARD INFORMATION
Consider for classification 


and labelling.
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Figure R.7.2-2 Integrated testing strategy (ITS) for assessing the skin corrosion and skin 
irritation potential of substances 


Step Information Conclusion 


Existing data on physico-chemical properties 


1a Is the substance spontaneously flammable) in contact 
with air(pyrophoric) or water at room temperature? →  


↓ 


NO 


↓ 


YES:  


No testing required. 


No need to proceed. 


1b Is the substance an organic hydro peroxide or an 
organic peroxide? →  


↓ 


NO 


↓ 


YES: 


Consider to classify as  
■ corrosive (R34; “causes burns”) if 
the substance is a  
hydro peroxide or  
■ irritating as R38 (“Irritating to skin”) 
if the substance is a peroxide.  


OR 


Provide evidence for the contrary 


Proceed to next step 


1c Is the pH of the substance lower than 2 or higher than 
11.5? a → 


↓ 


NO 


↓ 


YES:  


Consider to classify as corrosive. 
Where classification is based upon 
consideration of pH alone (see step 
7!), R35 should be applied. 


Proceed to next step 


1d Are there other physical or chemical properties that 
indicate that the substance is irritating/corrosive? →  


↓ 


NO 


↓ 


YES:  


Use this information for WoE analysis 
(step 7). 


Proceed to next step 


Existing human data 


2 Are there adequate existing human datab which provide 
evidence that the substance is an irritant or corrosive →  


↓ 


NO 


↓ 


YES: 


Consider to classify accordingly.  


Proceed to next step 


Existing animal data from irritation/corrosivity studies 


3 Are there data from existing studies on irritation and 
corrosion in laboratory animals, which provide sound 
conclusive evidence that the substance is a corrosive, 
irritant or non-irritant? → 


↓ 


YES:  


Consider to classify accordingly (either 
R35 or R34 or R38 or no 
classification). 
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NO 


↓ 


Proceed to next step 


Existing data from general toxicity studies via the dermal route and from sensitization 
studies 


4a Is the substance acutely toxic (LD50£400 mg/kg bw) or 
very toxic (LD50£50 mg/kg bw) via the dermal route? c  
→ 


↓ 


NO 


↓ 


YES:  


The substance will be classified for its 
acute dermal toxicity. 


Proceed to next step 


4b Has the substance proven to be a corrosive, irritant or 
non-irritant in a suitable acute dermal toxicity test? d  → 


↓ 


NO  


↓ 


YES:  


If test conditions are consistent with 
OECD 404, consider to classify 
accordingly (R35 or R34 or R38 or no 
classification). 


Proceed to next step 


4c Has the substance proven to be a corrosive or an 
irritant in sensitisation studies or after repeated 
exposure? e  → 


↓ 


NO 


↓ 


YES:  


This information cannot be used for 
considering a concrete classification 
conclusion but must be used 
exclusively within the integrated WoE 
judgement.  


Proceed to next step 


Existing (Q)SAR data and read-across 


5a Are there structurally related substances (suitable 
“read-across” or grouping), which are classified as 
corrosive (R34, R35) on the skin, or do suitable QSAR 
methods indicate corrosion potential of the substance? f  
→ 


↓ 


NO 


↓ 


YES:  


Consider to classify as R35 


Proceed to next step 


5b Are there structurally related substances (suitable 
“read-across” or grouping), which are classified as 
irritant on the skin (R38), or do suitable (Q)SAR 
methods indicate irritating potential of the substance? f 
→ 


↓ 


NO 


↓ 


YES:  


Consider to classify as R38.  


Proceed to next step 


Existing in vitro data 


6a Has the substance demonstrated corrosive properties in 
an OECD adopted in vitro test? → 


↓ 


NO g 


YES:  


Consider to classify as corrosive. If 
discrimination between R34 and R35 
is not possible, R35 must be chosen. 
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↓ Proceed to next step 


6b Are there acceptable data from a validated in vitro test 
(adopted by OECD or not), which provide evidence that 
the substance is an irritant or non-irritant? → 


↓ 


NO  


↓ 


YES:  


Consider to classify accordingly (R38 
or no classification). 


Proceed to next step 


6c Are there data from a non-validated in vitro test, which 
provide sound conclusive evidence that the substance is 
an irritanth?   → 


↓ 


NO  


↓ 


Yes:  


Consider to classify as R38,  


Proceed to next step 


Weight of evidence analysis 


7 Taking all existing and relevant data (steps 1-6) into 
account, is there sufficient information to make a 
decision of whether classification/labelling is necessary, 
and – if so – how to classify and label? → 


↓ 


NO 


↓ 


YES:  


Classify accordingly (R35 or R34 or 
R38 or no classification) 


New in vitro/ex vivo tests for corrosivity (Annex VII) 


8 Does the substance demonstrate corrosive properties in 
an OECD adopted in vitro or ex vivo tests for skin 
corrosion? → 


↓ 


NO g 


↓ 


YES:  


Classify R34 or R35. If discrimination 
between R34 and R35 is not possible, 
R35 must be chosen.  


 


New in vitro/ex vivo tests for irritation (Annex VII) 


9a Does the substance demonstrate irritating or non-
irritating properties in validated in vitro tests (adopted 
by OECD or not) for skin irritation? →  


↓ 


NO  


↓ 


YES:  


Classify accordingly  


9b Does the substance demonstrate irritating properties in 
a non-validated in vitro test for skin irritationh?  → 


↓ 


NO  


↓ 


YES:  


Classify accordingly. 


New in vivo test for irritation (Annex VIII) i 
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10 Does the substance demonstrate irritancy in an OECD 
adopted in vivo test? → 


↓ 


NO 


↓ 


No classification 


YES:  


Classify accordingly. 


 


 


Notes to the information scheme skin irritation/corrosion 


a) Note that if the buffering capacity suggests that the substance may not be corrosive, further data are 
needed to confirm this. 


b) data from case reports, occupational experience, poison information centres or from clinical studies. 


c) if the substance is acutely toxic (LD50£400 mg/kg bw) or very toxic (LD50£50 mg/kg bw) via the dermal 
route further testing for irritation/corrosion would result in severe suffering or death of the animal. Thus, 
further testing is not required and sufficient labelling (warning) is provided by the risk phrases: “R24: 
toxic in contact with the skin” or “R27: very toxic in contact with the skin” and the symbol with T or T+, 
shown below. Please note, that although the derogation regarding acute toxicity (LD50£400 mg/kg bw) is 
not a specific rule for adaptation from column 1 in REACH, it is considered here to be scientific common 
sense. 


d) Has the substance proven to be either an irritant or a corrosive in an acute dermal toxicity test carried 
out with rabbits with the undiluted test substance (liquids) or with a suitable suspension (solids)? In case 
of signs of skin corrosion: classify as R35. In all other cases: calculate or estimate the amount of test 
substance per cm2 and compare this to the test substance concentration of 80 μl or 80 mg/cm2 employed 
in the OECD TG 404 for dermal irritation/corrosion test with rabbits. If in the same range and adequate 
scoring of skin effects is provided: classify or not as R38. In case conclusive negative data was obtained 
in rabbits, stop. If not in the same range and inadequate scoring of skin effects: use for WoE analysis and 
proceed. 


In case the test was performed in other species, which may be less sensitive, evaluation must be made 
with caution. Usually, the rat is the preferred species for toxicity studies within the EU. The limit dose 
level of 2000 mg/kg bw of a solid is normally applied as a 50% suspension in a dose volume of 4 ml/kg 
bw onto a skin surface area of ca 5x5 cm. Assuming a mean body weight of 250 grams, a dose of 1 ml of 
the suspension will be applied to an area of  25 cm2, i.e 20 mg test substance per cm2. In case of an 
undiluted liquid, 0,5 ml is applied to 25 cm2, i.e. 20 μl/cm2. Considering the fact that the rat skin is less 
sensitive compared to rabbit skin, much lower exposures are employed and, in general, the scoring of 
dermal effects is performed less accurate, the results of dermal toxicity testing in rats will not be 
adequate for classification with respect to skin irritation. Only in case of evidence of skin corrosivity in the 
rat dermal toxicity test, the test substance can be classified as R35. All other data should be used for 
WoE. 


e) Regarding data from skin sensitiation studies, the skin of guinea pigs is less sensitive than the skin of 
rats which is less sensitive than the skin of rabbits. Only in case of evidence of skin corrosivity in the 
sensitization test (Maximization or Buhler) with the neat material or dilutions of solids in water, 
physiological saline or vegetable oil, the test substance should be classified as R35. However, care should 
be exercised when interpreting findings from guinea pig studies, particularly from maximisation protocols, 
as intradermal injection with adjuvant readily causes necrosis. All other data should be used for WoE 
only. Information on irritating properties from skin sensitisation tests cannot be used to conclude a 
specific classification regarding acute skin irritation but may be used in a WoE analysis. In general, 
irritation data from the Local Lymph Node Assay are not usable. The test substance is applied to the 
dorsum of the ear by open topical application, and specific vehicles for enhancement of skin penetration 
are used.  


f) Conclusion on no classification can be made if the in silico model has been shown to predict adequately 
the absence of the classified effect and also fulfils the requirements of Annex XI. 
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g) No classification for corrosivity if a negative result can be supported by a WoE determination using 
other existing information, e.g. pH, SAR, human and/or animal data (according to OECD TG 430 and 
431/EU B.40 and B.40 bis). If not corrosive, the irritating potential needs to be determined, proceed.  


h) Conclusion on no classification can only be made if it has been concluded in the evaluation process that 
the test allows the identification of non-irritants and the data are used in a WoE approach following 
Annex XI 1.2.  


i) In the light of a recently finished ECVAM validation trial, the in vivo test might be avoided in the near 
future by using the EPISKIN in vitro model. At the time of writing this report, the model has not finally be 
endorsed by ESAC, but it is likely that it will be recommended as a stand-alone replacement method for 
the animal test. In vivo testing as specified in Annex VIII for the appropriate tonnages might therefore be 
avoided using the tool of Annex XI 1.4 in vitro methods, that allows adaptation of the standard testing 
regime using suitable and, for the case of negative identification, validated in vitro tests. 


 


The ITS for eye irritation is completely analogous in structure to that of skin corrosion, 
irritation. The ITS consists of an information retrieval part (steps 0a to 6 in light grey) and a 
part on the generation of new information by testing (step 8 to 9, no background colour). 
These two parts are separated by a WoE  analysis and judgement (step 7 in dark grey).  
In the information retrieval part, existing and available information from the literature and 
databases is gathered and considered in a stepwise process. At the end of this part all 
information collected is analysed using a WoE approach (step 7). It is therefore necessary to 
run through all steps before arriving at step 7. This means that in cases of “yes, consider to 
classify…”, one should nevertheless proceed to the next step (“Proceed to next step”). An 
exception is a “yes” in one or all of the following boxex: 0a, 1a or 1c: if the substance is 
classified as a skin corrosive or its pH is < 2 and > 11.5 (taking the buffer capacity into due 
consideration), the process of information retrieval can stop at this point, since the substance’s 
eye irritation potential is implicit in this classification. If the substance is spontaneously 
flammable at room temperature in contact with air (pyrophoric) or water, testing is not 
required. 


In the information generation part (steps 8 to 9), new information on the irritation potential of 
substances is created by means of in vitro or, as a last resort (see article 25 of the REACH 
legislation), in vivo testing. Therefore, before concluding the WoE analysis in step 7, new in 
vivo tests should not be conducted. 
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Figure R.7.2-3 Integrated testing strategy (ITS) for assessing the eye irritation 
potential of substances. 


Step Information Conclusion 


Conclusion of the information strategy on skin irritation/corrosion 


0a Is the substance classified as a skin corrosive? →  


↓ 


NO 


↓ 


YES:  


when assigned R34 or R35, the risk of 
severe damage to eyes is considered 
implicit.  


No need to proceed. 


Existing data on physico-chemical properties 


1a Is the substance spontaneously flammable in contact 
with air (pyrophoric) or water at room temperature? 
→  


↓ 


NO 


↓ 


YES:  


no testing required 


No need to proceed 


1b Is the substance an organic hydro peroxide or an 
organic peroxide? →  


↓ 


NO 


↓ 


YES:  


Consider to classify for  
■ corrosivity (hydro-peroxide)  using R34 
("causes burns'), thus implicitly also for 
severe ocular irritancy (R41 “risk of 
serious damage to eyes”) or  
■ for irritation (peroxide) using R36 
(“irritating to eyes”). 


Proceed to next step 


1c Is the pH of the substance lower than 2 or higher 
than 11.5? a → 


↓ 


NO 


↓ 


YES:  


when assigned R35, the risk of severe 
damage to eyes is considered implicit.  


No need to proceed 


1d Are there other physical or chemical properties that 
indicate that the substance is irritating to the eye b? 
→  


↓ 


NO 


↓ 


YES:  


Use this information for WoE analysis 
(step 7).  


Proceed to next step 


 


Existing human data 


2 Are there adequate existing human data c which 
provide evidence that the substance is irritating to 
the eye? →  


↓ 


NO 


↓ 


YES:  


Consider to classify (R41 or R36), or use 
for WoE analysis (step 7).  


Proceed to next step 
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Existing animal data from eye irritation studies 


3 Are there data from existing studies on eye irritation 
in laboratory animals, which provide sound 
conclusive evidence that the substance is an eye 
irritant or non-irritant? → 


↓ 


NO 


↓ 


YES:  


Consider to classify accordingly (R41 or 
R36 or no classification). 


Proceed to next step 


Existing data on acute dermal toxicity 


4 Is the substance acutely toxic (LD50£400 mg/kg bw) 
or very toxic (LD50£50 mg/kg bw) via the dermal 
route? d  → 


↓ 


NO 


↓ 


YES:  


The substance will be classified for its 
acute dermal toxicity. 


Proceed to next step 


Existing (Q)SAR data and read-across 


5 Are there structurally related substances (suitable 
“read-across” or grouping), which are classified as 
irritating to the eye, or do valid QSAR methods 
indicate eye irritation of the substance? e→ 


↓ 


NO 


↓ 


YES:  


Consider to classify accordingly (R41 or 
R36). If discrimination between R41 and 
R36 is not possible, R41 must be chosen.  


Proceed to next step 


Existing in vitro data 


6a Are there data from a validated in vitro test (adopted 
by OECD or not), which provide evidence that the 
substance is an eye irritant or non-irritant?  → 


↓ 


NO  


↓ 


YES: 


Consider to classify accordingly (R36, 
R41 or no classification). If discrimination 
between R41 and R36 is not possible, 
R41 must be chosen.  


Proceed to next step 


 


6b Are there acceptable data from a non-validated in 
vitro test, which provide evidence that the substance 
is an irritant to the eye f?  → 


↓ 


NO  


↓ 


YES:  


Consider to classify R41,  


 


Proceed to next step 


Weight of evidence analysis 


7 Taking all existing and relevant data (steps 1 – 6) 
into account, is there sufficient information to make 
a decision of whether classification / labelling is 
necessary, and – if so – how to classify and label? → 


YES:  


Classify for accordingly  
(R36, R41 or no classification). 
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↓ 


NO  


↓ 


 


New in vitro/ex vivo tests for eye irritation (Annex VII) 


8a Does the substance demonstrate irritating or non-
irritating properties in validated in vitro or ex vivo 
tests (adopted by OECD or not) for eye irritation? → 


↓ 


NO  


↓ 


YES:  


Classify accordingly (R36, R41 or no 
classification). If discrimination between 
R41 and R36 is not possible, R41 must 
be chosen.  


 


8b Does the substance demonstrate severe irritating 
properties in acceptable non-validated in vitro or ex 
vivo tests for eye irritation (at present only IRE, ICE, 
BCOP and HET-CAM) f? →  


↓ 


NO  


↓ 


YES:  


Classify R41 


New in vivo test for eye irritation (Annex VIII) 


9 Does the substance demonstrate irritancy in an 
OECD adopted in vivo test? → 


↓ 


NO 


↓ 


No classification 


YES:  


Classify accordingly. 


 


 


Notes to the information scheme eye irritation 


a Note that if the buffering capacity suggests the substance be non-corrosive, further data are needed to 
confirm this. 


b If pH < 3.2 or pH > 8.6, the substance is very likely to be an eye irritant. 


c Data from case reports, occupational experience, poison information centres or from clinical studies.  


d If the substance is acutely toxic (LD50£400 mg/kg bw) or very toxic (LD50£50 mg/kg bw) via the dermal 
route further testing for eye irritation would result in severe suffering or death of the animal. Thus, 
further testing is not required and sufficient labelling (warning) is provided by the risk phrases: “R24: 
toxic in contact with the skin” or “R27: very toxic in contact with the skin” and the symbol with T or T+, 
shown below. 


e Conclusion on no classification can be made if the model has been shown to adequately predict the 
absence of the classified effect and if it fulfils the requirements of Annex XI. 


f Conclusion on no classification can only be made if it has been concluded in the evaluation process that 
the test allows the identification of non-irritants and the data are used in a WoE approach following 
Annex XI 1.2. 
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Appendix R.7.2-1 Mechanisms of local toxicities: skin corrosion/ irritation, eye and 
respiratory irritation 


 


Content of Appendix 7.2-1 


Mechanisms of skin corrosion and irritation  


Mechanisms of eye irritation  


Mechanisms of respiratory irritation     


MECHANISMS OF SKIN CORROSION AND IRRITATION 


Clinically, different types of irritant contact dermatitis (ICD) exist, and have been classified on 
the basis of differences in morphology and mode of onset, as: acute irritant dermatitis 
(primary irritation); irritant reaction; delayed, acute irritant contact dermatitis; cumulative 
irritant dermatitis; traumatic irritant dermatitis, pustular and acneiform irritant dermatitis; 
non-erythematuous irritant dermatitis; and subjective irritation (Lammintausta & Maibach, 
1990). 


Two different pathogenetic pathways may be involved in ICD. Acute ICD is characterised by an 
inflammatory reaction which mimics allergic contact dermatitis, with the release of 
inflammatory mediators and cytokines. Chronic ICD, on the other hand, is characterised by 
disturbed barrier function, associated with an increased epidermal turnover which leads 
clinically to lichenification (Berardesca and Distante, 1994). 


The clinically relevant elements of skin irritation are a disturbance of the desquamation 
process, resulting in scaling or hyperkeratosis (chronic effects), i.e. epidermal events, and an 
inflammatory response with vasodilation and redness in combination with extravasation of 
water, which may be observed as papules, vesicles and/or bullae and oedema (acute effects), 
i.e. events essentially taking place in the dermis (Serup, 1995). The onset of irritation takes 
place at the stratum corneum level and later in the dermis, whereas early events in 
sensitisation occur in the dermis. Variations in the skin reactions are dependent on the degree 
of injury induced, as well as on the effects of an irritant substance on different cell populations. 
For example, pigmentary alterations are due to effects on melanocytes, whereas ulcerations 
are due to extensive keratinocyte necrosis (skin corrosion). The release of cytokines and 
mediators can be initiated by a number of cells, including living keratinocytes and those of the 
stratum corneum, which thus modulate inflammation and repair (Sondergard et al., 1974; 
Hawk et al., 1983; Barker et al., 1991; Baadsgaard and Wang, 1991; Hunziker et al., 1992; 
Berardesca & Distante, 1994). 


The physico-chemical properties, concentration, volume and contact time of the irritant give 
rise to variations in the skin response. Furthermore, inter-individual differences exist, based on 
age, gender, race, skin colour and history of any previous skin disease. In the same individual, 
reactivity differs according to differences in skin thickness and skin sensitivity to irritation of 
the different body regions. Finally, a greater sensitivity to some irritants (DMSO, propylene 
glycol, SLS and soap) has been reported during winter, because of the reduced hydration state 
of the skin (Frosch and Pilz, 1995). Although clinically different types of irritant reactions can 
be observed, they are all based on cellular and biochemical mechanisms which induce the 
irritant response. It is not yet possible to conclude whether the observed clinical differences 
are actually due to differences in biochemical mechanisms, and further investigations are 
needed. 


According to Barratt (1995) and further elaborated by Walker et al. (2004), for organic 
chemicals, the mechanisms leading to skin irritation are normally described by a two-stage 
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process where a chemical first has to penetrate the stratum corneum and then trigger a 
biological response in deeper epidermal or dermal layers.  


For strong inorganic acids and bases, no stratum corneum penetration is needed because they 
erode the stratum corneum. According to the Technical Guidance Document (TGD) supporting 
Commission Directive 93/67/EEC on risk assessment for new notified and existing substances 
(EC, 2003), the percutaneous absorption of acrylates, quaternary ammonium ions, heterocyclic 
ammonium ions and sulphonium salts is slow, since these chemicals are binding to 
macromolecules in skin.  As a result of binding, corrosion can occur as the stratum corneum is 
eroded. Reactivity can be caused by electrophiles and/or pro-electrophiles. Electrophiles 
contain atoms, such as N, O or halogens attached to a C-atom, which makes that specific C-
atom positively charged and therefore reactive with electron-rich regions of peptides and 
proteins. This causes irritation via covalent binding to the skin. 


At this time, the following mechanisms are proposed for inducing skin irritation or skin 
corrosion by affecting the structure and function of the stratum corneum : 


1. Mechanisms of skin irritation: 


· Reaction with skin proteins and interference with lipids in the stratum corneum 
by surface-active agents (denaturation of proteins, disruption of plasma 
membrane lipids) 


· Dissolving of plasma membrane lipids and thus defatting and disintegration of 
skin by low molecular weight organic chemicals. 


2. Mechanisms of skin corrosion: 


· Erosion of the stratum corneum by most inorganic acids and bases and by 
strong 
organic acids with pH <2.0 and bases with pH >11.5 and 


· Binding to skin components in the stratum corneum by cationic surfactants and 
percutaneous absorption of acrylates, quaternary ammonium ions, heterocyclic 
ammonium ions and sulphonium salts. 


3. Mechanisms that may lead to both skin irritation and corrosion: 


· Penetration of the stratum corneum by anionic or non-surfactant organic 
chemicals with sufficient hydrophobic and hydrophilic properties and  


· Elicitation of a inflammatory and/or cytotoxic response in the epidermis or 
dermis.  
The severity of these responses may determine whether irritation or corrosion 
occurs. 


MECHANISMS OF EYE IRRITATION     


Eye injury can be caused by many insults. These can be physical such puncture by sharp 
objects. Eye injury can be caused by chemicals such as systemic drugs that can enter into the 
eye through the blood stream (examples are Cyclosporine, Vaccines, Intravenous 
immunoglobulines, Intravenous streptokinase). Various degrees of eye injury can also be 
caused by direct (topical) contact with chemicals or chemical mixtures such as acids, alkalis, 
solvents or surfactants. These materials may contact the eye intentionally e.g. through the use 
of eye drops, medications, products intended for use around the eyes but also unintentionally 
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e.g. accidental spills and splashes of consumer products or accidental exposures in the 
workplace. 


In general, chemicals or chemical mixtures which contact the eye directly may cause local 
effects on the frontal tissues and substructures of the eye e.g. cornea, conjunctiva, iris, 
lachrymal system and eye lids. There are several modes of action by which topical chemicals 
and chemical mixtures cause eye injury (see Table R.7.2-3).  


Table R.7.2-3 Categories of irritant chemicals  and their typical mode of action in eye irritation.     


Chemical/chemical mixtures Mode of Action 


Inert chemicals May cause effect due to large size. Protrusions may cause direct 
puncture of the eye 


Acids May react directly with eye proteins and cause coagulation or 
precipitation resulting in relatively localised injury 


Bases (Alkalis) May actively dissolve cell membranes. May penetrate to the 
deeper layers of the eye tissue  


Solvents  May dissolve lipids in plasma membranes of epithelial and 
underlying cells resulting in loss of the cells affected and, as a 
result, tissue degradation, that might be – depending on the 
repair mechanisms (cell proliferation, tissue restoration) transient. 


Lachrymators May stimulate the sensory nerve endings in the corneal epithelium 
causing an increase in tearing.  


 


The degree of eye injury is usually dependent on the characteristics (chemical category/class) 
and concentration of the chemical or chemical mixture. Acids and alkalis usually cause 
immediate irritation to the eyes. Other substances may cause eye injuries that start as mild 
but progress to be more severe at a later period. 


Upon exposure of the ocular surface to eye irritants, inflammation of the conjunctiva can be 
induced. This includes dilation of the blood vessels causing redness, increased effusion of 
water causing swelling (oedema/chemosis) and an increase in the secretion of mucous leading 
to an increase in discharge. Visual acuity can be impaired. Irritants may also produce an 
increase in tear production and changes to the tear film integrity such as increased wetness. 
Iritis may result from direct irritation or become a secondary reaction to the corneal injury. 
Once the iris is inflamed, infiltration of fluids can follow which affects the ability to adjust the 
size of the pupil and decreases the reaction to light leading to decreased visual acuity. Due to 
the richness of nerves in the iris, irritation also causes subjective symptoms such as itching, 
burning and stinging. 


Eye injury can be reversible or irreversible depending on the degree of damage and degree of 
repair. Damage to the corneal epithelium alone can repair quickly, often with no permanent 
eye damage. The cornea may still repair fairly well if the damage goes beyond the basement 
membrane into the superficial part of the stroma but the repair process may take days or even 
weeks to occur. Once the damage extends significantly into the stroma, corneal ulceration can 
occur due to the subsequent series of inflammatory processes. If damage extends to and 
beyond the endothelium, corneal perforation may occur which is irreversible and may cause 
permanent loss of vision. Eye injury can cause different degrees of functional loss e.g. increase 
of tear production, opacification of the cornea, oedema and so decrease visual acuity. 
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The body has its own defence mechanisms e.g. sensing the pain, stinging and burning and the 
eyelids will blink to avoid full exposure to the chemical. Increased tear production and blinking 
of the eyes with the help of the drainage apparatus help to dilute or clear the causative agent. 
Such defence mechanisms are highly developed in man with rapid blinking and profuse tear 
production resulting from exposure of the eye to a foreign material that is irritating. It is well 
reported in the literature that species differences occur in the rate of blinking and tear 
production mechanism that can influence how effectively foreign materials are removed from 
the eye.  


MECHANISMS OF RESPIRATORY IRRITATION     


The term "respiratory tract irritation" is often used to indicate either or both of two different 
toxicological effects. These are i) cytotoxic effects in the affected tissue, and ii) sensory 
irritation. The first type of irritation is comparable to deremal and eye irritation. 


Cytotoxic irritant effects are characterised by inflammation (increased blood flow (hyperemia), 
local infiltration with white blood cells, swelling, oedema) and there may also be haemorrhage, 
and eventual necrosis and other pathological changes. The effects are in principle reversible. 


Chronic irritation can lead to repeated episodes of cell proliferation in the affected tissues, and 
this may increase the risk of tumor development. The nature of effects depends on the 
chemical compound and its primarily targeted region, the severity of effects depends on the 
concentration and duration of exposure. In general, repeated exposure studies in animals tend 
to focus on observing (histo)pathological evidence for tissue damage rather than for sensory 
irritant effects. In case overt tissue damage (mucosal erosion and ulceration) occurs, a non-
specific cytotoxic action at the site of contact along the respiration route can be assumed. 
Depending on the concentration and duration of exposure a severity gradient of lesions from 
anterior to posterior regions can be observed (in contrast to effects in certain mucosa types 
depending on the metabolic activation of the test substance) and, depending on the severity 
and the extent of the lesions, adjacent submucosal tissues can also be affected (e.g., by 
cartilage destruction). Such lesions are not fully reversible due to scar formation or 
replacement of the original mucosa, or may induce other serious health effects as marked 
bleeding or persistent airway obstruction.  


"Sensory irritation" refers to the local and central reflex interaction of a substance with the 
autonomic nerve receptors, which are widely distributed in the mucosal tissues of the eyes and 
upper respiratory tract. Compound or compound-group specific target sites of sensory irritation 
generating different responses can be identified: a) nasal (and eye) irritation, i.e. interaction 
with the trigeminal nerve, b) pharyngeal irritation, i.e. interaction with the glossopharyngeal 
nerve, and c) larynx and lower respiratory tract, i.e. interaction with the vagus nerve.  


Sensory irritation leads to unpleasant sensations such as pain, burning, pungency, and 
tingling. The severity depends on the airborne concentration of the irritant rather than on the 
duration of exposure. Sensory irritation is a receptor-mediated effect, and usually occurs 
almost immediately upon exposure to the inhaled irritant. It leads to reflex involuntary 
responses such as sneezing, lacrimation, rhinorrhea, coughing, vasodilatation of blood vessels 
in the nasal passages, and changes in the rate and depth of respiration. In humans, protective 
behavioural responses such as covering the nose and mouth can also occur. Sensory irritation 
is distinct from odor sensation, which is mediated via different nerve pathways (olfactory). 
However, there is evidence that odor perception and other cognitive influences can affect the 
perception of sensory irritation in humans.   


In rodents, sensory irritation leads to a reflex reduction in the respiratory rate (breath-
holding); this reflex effect on respiration can be measured experimentally (determination of 
the RD50 value in the Alarie assay) although results may vary considerably depending on the 
species and strain of rodents, on the exposure duration (time should be long enough to induce 
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changes), and results also show inter-laboratory variability. Investigations into the correlation 
of the results of the Alarie test with human data are difficult since the parameters examined in 
humans and mice are different and adequate human data to determine a human equivalent to 
the RD50 is not available at the moment. The results of a study by Cometto-Muniz et al. (1994) 
indicate that RD50 values in animals are not easily comparable with ‘nasal pungency thresholds’ 
in humans.   


As indicated, human data are mostly based on subjective experiences and need to be carefully 
controlled in order to prevent confounding by odour perception (Dalton, 2003; Doty et al., 
2004). Validated questionnaires have been developed for the investigation of sensory irritation 
responses in human volunteers. During recent years, emphasis was given to develop a 
spectrum of objective measurements (see review by Arts et al., 2006).  


There is a view in the occupational health literature that sensory irritation may be a more 
sensitive effect than overt tissue-damaging irritation (which is a non-receptor mediated 
unspecific mode inducing cell death at the site of contact). Sensory irritation-related effects are 
fully reversible given that its biological function is to serve as a warning against inhaled 
substances that could damage the airways, and that it triggers physiological reflexes that limit 
inhalation volumes and protect the airways. However, there is a lack of documented evidence 
to indicate that this is a generic position that would necessarily apply to all inhaled irritants. It 
should be noted that no clear relationship between the RD50 value and the onset of 
histologically observable lesions in animals has been observed.Appendix R.7.2-2 - QSARs and 
expert systems for skin irritation and corrosion. 
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Appendix R.7.2-2 QSARs and expert systems for skin irritation and corrosion 


Content of Appendix 7.2-2 


Literature-based QSAR models  


Commercial models 


BfR decision support system 


SICRET 


LITERATURE-BASED QSAR MODELS     


In the open scientific literature, (Q)SARs have been based on continuous (e.g. Primary 
Irritation Indices) or categorical (e.g. EU classifications) measures of skin irritation. 


For defined classes of chemicals, categorical QSARs have been reported for discriminating 
between corrosives and non-corrosives (Barratt 1996a, 1996b), and between skin irritants and 
non-irritants (Smith et al., 2000a; Smith et al., 2000b). These studies did not actually provide 
a transparent algorithm for classifying chemicals, so they are of limited value for regulatory 
use. However, they illustrate the feasibility of developing such models, so it should be possible 
for a QSAR specialist to redevelop the models in such a way that an algorithm is clearly 
defined. 


A linear discriminant model for distinguishing between irritant and non-irritant liquid esters in 
human volunteers was reported by Smith et al. (2000a). As mentioned above the exact 
algorithm is not clear. In addition the primary irritation index for human irritation may need 
translation when these scores are considered for classification. However, the results could be 
informative for future model development for esters, since they indicate that irritant esters can 
be distinguished from non-irritants on the basis of a limited number of physico-chemical 
parameters. 


For defined classes of chemicals, continuous QSARs for predicting the Primary Irritation Index 
(PII) have also been published (Barratt 1996b; Hayashi et al., 1999; Kodithala et al., 2002). 
For example, the application of stepwise regression analysis to a set of 52 neutral and 
electrophilic organic chemicals produced the following model: 


PII = 1.047 log P – 0.244 MV + 0.888 DM + 0.353 


N=52, r2 =0.422, rcv
2 = 0.201, s=1.376, F=11.70 


This equation indicates that the PII has a positive dependence on log P (logarithm of the 
octanol-water partition coefficient) and DM (dipole moment), and a negative dependence on 
MV (molecular volume). This model has a low goodness-of-fit (r2) and a poor predictivity (as 
reflected by rcv


2), so is not recommended for regulatory use. Nevertheless, the model does 
reveal three potentially useful descriptors for the development of new models for PII 
prediction. More research is needed into the development of models for predicting PII and it 
should be considered whether the information generated could be used in the setting of 
DNELs. 


Some limited evidence indicates that the reactive effects of acids and bases can be predicted 
by using the acid/base dissociation constant (pKa), which can itself be predicted by using 
commercially available software products, such as the SPARC program. Evidence for the 
usefulness of pKa as a predictor of skin irritation for acids has been provided by Berner et al. 
(1988, 1990a, 1990b), whereas evidence for the usefulness of pKa as a predictor of skin 
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irritation for bases has been provided by Nangia et al. (1996). Barratt also used pKa for 
predicting the effects of acids and bases (Barratt, 1995). These studies did not address the 
question of how to use pKa where there are multiple functional groups in the chemical of 
interest, and therefore multiple ionization constants. Based on current knowledge, no clear 
recommendations can be made about how to use pKa information. 


COMMERCIAL MODELS 


TOPKAT, which is commercialised by Accelrys (http://www.accelrys.com/products/topkat), 
incorporates models to discriminate severe irritants from non-severe irritants, as well as 
mild/moderate irritants from non-irritants. These models are based on work by Enslein et al. 
(1987), but due to a lack of documentation, it is not clear whether the current version of the 
software encodes the models that were originally published. A QMRF for the TOPKAT skin 
irritation model is provided as an appendix. The algorithm of the TOPKAT is not transparent. 
The model predicts a probability of a weak/mild/moderate and severe irritation. It states that 
probabilities <0.3 and >0.7 give sufficient certainty of the prediction. The model gives the 
sensitivity and specificity values of the specific classes such as acyclic etc, which are mostly 
around or above 90%. It also shows similar structures from the TOPKAT perspective including 
the experimental result. The TOPKAT predictions of weak/mild/moderate and severe irritation 
need to be translated to consider them for classification. The models indicate whether the 
prediction is in the applicability domain of the model. Due to the limitations of the model (lack 
of transparency for the algorithm, no external validation, no mechanistic reasoning), it cannot 
be used as stand alone method. The TOPKAT prediction should be supported with mechanistic 
reasoning, using other models or expert judgment.  


There is a rulebase for irritation in Derek for Windows (Sanderson & Earnshaw, 1991; 
Combes & Rodford, 2004), which is developed and regularly updated by LHASA Ltd 
(http://www.chem.leeds.ac.uk). To predict toxicity, the program checks whether any alerts 
within the query structure match previously characterised toxicophores (substructure with 
potential toxic effect) in the knowledge base. The reasoning engine then assesses the 
likelihood of a structure being toxic, and a message indicating the nature of the toxicological 
hazard is provided together with relevant literature references. There are nine levels of 
confidence: certain, probable, plausible, equivocal, doubted, improbable, impossible, open, 
contradicted. The DerekfW8.0 rulebase has 25 structural alerts for the prediction of skin 
irritancy/corrosion; four alerts are specific to eye irritancy, and some combined for the 
respiratory irritation and gastrointestinal tract, but none is specific to skin irritancy or 
corrosivity. If DerekfW does not make a prediction of irritancy or corrosivity, it cannot be 
concluded that there is no effect – it could mean that none of known alerts was found to be 
present in the chemical of interest or it was outside the applicability domain of that specific 
alert. The DerekfW model is transparent in its algorithm, when the model is fired showing the 
structural alert and its limitations. The alert is supported with literature references and 
sometimes with example chemicals, although this is not sufficient to consider them validated. 
The example chemicals support the mechanistic reasoning. The DerekfW model can be used 
for positive identification of skin irritation. The confidence levels have to be translated to 
consider them for classification. Due to the limitations (lack of validation) it cannot be used as 
stand alone method, though the mechanistic reasoning provides supporting information. The 
DerekfW model cannot be used to predict non-irritation/corrosion as the model only contains 
alerts that detect the presence of irritation/corrosion. 


HazardExpert is a rule-based software tool developed and commericalised by CompuDrug 
Chemistry Ltd. (http://www.compudrug.com) for predicting the toxicity of organic compounds 
in humans and in animals (Smithing & Darvas 1992). HazardExpert uses a fragment-based 
approach to predict toxicokinetic effects and various human health effects, including 
membrane irritation. Since this endpoint is not clearly defined in HazardExpert, it is 
recommended not to use it directly for the assessment of skin or eye irritation. However, it 
could be used as supplementary information in a Weight of Evidence approach for positive 
prediction. 



http://www.accelrys.com/products/topkat

http://www.chem.leeds.ac.uk/

http://www.compudrug.com/
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The Multiple Computer Automated Structure Evaluation (MultiCASE) program, developed by 
MultiCASE Inc. (http://www.multicase.com), is an automated rule induction tool that 
automatically identifies molecular fragments likely to be relevant to the activity of molecules 
(Klopman, 1992; Klopman et al., 1993). It also provides an indication of the importance of 
these fragments in relation to the potency of the molecules containing them. MultiCASE can be 
used to predict various human health endpoints, including eye irritation (Klopman et al., 1993; 
Rosenkranz et al., 1998). However, it is not clear how to relate the MultiCASE scoring system 
to Draize scores or regulatory classifications. In principle, the MultiCASE model can be used for 
positive and negative indications of skin irritation. The structural alert is provided as well as 
information on its internal validation. The MultiCASE model also indicates whether it is in the 
applicability domain of the model. The MultiCASE predictions of weak/mild/moderate and 
severe irritation need to be translated to consider them for classification. Due to limitations 
(lack of external validation and mechanistic reasoning) the model cannot be used as a stand 
alone method. The prediction should be supported with mechanistic reasoning using other 
models or expert judgment. 


The Danish EPA has developed an in-house MultiCASE model for predicting severe versus mild 
skin irritation based on 800 test results taken from RTECS (Registry of Toxic Effects of 
Chemical Substances), the HSDB (Hazardous Substances Data Bank) and the official list of EU-
classified substances (Annex I of Directive 67/548/EEC). It is not clear how the RTECS and 
HSDB classification criteria for irritation comply with the EU criteria. Due to limitations in the 
information for assessing the reliability of the prediction, these predictions are difficult to use 
in the regulatory context.  


BFR DECISION SUPPORT SYSTEM 


A decision support system (DSS) developed by the German Federal Institute for Risk 
Assessment (BfR) uses physico-chemical exclusion rules to predict the absence of skin 
irritation/corrosion potential in combination with structural inclusion rules (SARs) to predict the 
presence of such potential (Gerner et al., 2004; Walker et al., 2004). The exclusion rules are 
based on physico-chemical properties such as molecular weight, aqueous solubility, and log 
Kow, whereas the inclusion rules are based on substructural molecular features. The physico-
chemical rules implicitly take into account bioavailability (skin penetration) whereas the 
structural rules take reactivity into account. The physico-chemical and structural rulebases are 
designed to predict the EU risk phrases for skin irritation (R38) and skin corrosion (R34 and 
R35). Further details are given in QSAR Reporting Format for the BfR skin and eye irritation 
rulebases (http://qsardb.jrc.it). 


The exclusion rules have the following general form:  


IF (physico-chemical property) A THEN predict the absence of toxic effect B 


Example: IF Log Kow < -3.1 THEN the chemical does not need to be considered for 
classification  


The structural inclusion rules take the following general form:  


IF (substructure) A THEN predict the occurrence of toxic effect B  


Example: IF Chlorosilane THEN the chemical needs to be considered for  “corrosive” 
classification 


The performance of the BfR physico-chemical rulebase for predicting the absence of skin 
effects has been validated by the RIVM (Rorije & Hulzebos, 2005), whereas the structural 
rulebase for predicting the occurrence of skin effects has been validated by the ECB (Gallegos 
Saliner et al., 2007). The endpoint is EU classification, the algorithms and domain of 
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applicability are transparent, the rules and alerts are independently validated by ECB and RIVM 
(Gallegos Saliner et al., 2007, Rorije & Hulzebos, 2005). Though the rules are empirically 
derived, a mechanism of action can be deduced. For chemicals in the applicability domain of 
the rulebase, the rules may be used on their own to predict the presence or absence of hazard. 
Thus, the resulting predictions can be used as the basis for classification. It should be 
determined, on a case-by-case basis, whether the predictions for a given chemical provide a 
sufficient basis for classification, or whether additional information is needed in a weight-of-
evidence approach. 


SICRET 


The so-called “Skin Irritation Corrosion Rules Estimation Tool” (SICRET), has been developed 
by Walker et al. (2005) to estimate whether chemicals are likely to cause skin irritation or skin 
corrosion SICRET is not actually a computer-based tool but a tiered approach based on the use 
of physico-chemical property limits, structural alerts and in vitro tests to classify chemicals 
that cause skin irritation or skin corrosion. The physico-chemical rules and alerts include those 
in the BfR rulebases as well as some additional rules and alerts published by Hulzebos et al. 
(2001, 2003, 2005). 
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Appendix R.7.2-3 QSARs and expert systems for eye irritation and corrosion       


Content of Appendix 7.2-3 


Literature-based QSAR models  


Commercial models 


BfR decision support system 


LITERATURE-BASED QSAR MODELS  


In the open scientific literature, (Q)SARs have been based on continuous (e.g. molar eye 
scores) or categorical (e.g. EU classifications) measures of eye irritation. Examples of 
mathematical (continuous) models have been published models by Sugai et al. (1991) & 
Cronin et al. (1994), whereas examples of categorical models have been published by Sugai et 
al. (1990) and by Barratt (1997). 


Regression models based on solvatochromic parameters can be used for predicting the degree 
of eye irritation, as illustrated by Abraham and coworkers (Abraham, 1994; Abraham et al., 
1998). The mecahnistic basis of these models is that a substance is transferred from a pure 
organic liquid to an organic solvent phase consisting of the tear film and cell membranes on 
the surface of the eye. The more soluble the organic liquid in the initial phase, the greater the 
degree of irritation is. These models are worthy of further characterisation. However, for 
routine regulatory use, information on a number of so-called Abraham descriptors would also 
need to be made available. 


Neural network approaches can also be used to model eye irritation (e.g. Patlewicz et al., 
2000). At present, however, many of these models lack the transparency, especially in the 
algorithm. However if the training sets are provided as well as validation information they 
could possibly be used in a Weight of Evidence approach. Mechanistic reasoning should also be 
provided. 


An approach called Membrane-Interaction QSAR analysis, developed by Kulkarni et al.(2001), 
provides a means of incorporating molecular dynamic simulations to generate membrane–
solute interaction properties. The development and application of models based on molecular 
simulations requires the use of specialised expertise and software. They could be used to 
increase understanding of the mechanisms of eye irritation. 


A classification approach called Embedded Cluster Modelling (ECM) provides a means of 
generating elliptic models in two or more dimensions (Worth & Cronin, 2000), so that irritants 
can be transparently identified as those chemicals located within the boundaries of the ellipse. 
The statistical significance of these “embedded clusters’ can be verified by cluster significance 
analysis (CSA), as illustrated for an eye irritation dataset by (Cronin, 1996). 


Applying the methods of ECM and CSA, the following model, applicable to undiluted organic 
liquids, was developed by Worth & Cronin (2000): 


Classify an undiluted, organic liquid as an eye irritant if: 


(log P-1.07)2 / 2.062 + (dV1 + 0.98)2/ 0.992 £ 1 


This model was based on 73 diverse organic chemicals, using two descriptors: LogP (which 
accounts for diffusion) and a size-independent molecular connectivity index (dV1, which 
accounts for the degree of branching and cyclicity). The sensitivity, specificity and concordance 
of the model were 73%, 78% and 75%, respectively, whereas the positive and negative 
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predictivities were 77% and 74% respectively. The model is an explicit algorithm with a 
defined applicability domain and predicts EU classifications directly. 


The different methods were applied to a dataset of 119 organic liquids classified as I or NI 
according to EU classification criteria. The classification models (CMs) were developed by 
applying linear discriminant analysis (LDA), binary logistic regression (BLR), and classification 
tree (CT) analyses, using a single predictor variable (molecular weight), and assigning equal 
probabilities for the two classes (I/NI). The cut off values below which a chemical should be 
predicted to be irritating to the eye were 121, 77, and 137 g/mol, in the LDA, BLR, and CT 
classification models, respectively (Table R.7.2-4) (Worth & Cronin, 2003).   


Table R.7.2-4 Classification results of the different models of eye irritancy 


CM (p<0.01) Cut off value Sensitivity Specificity Accuracy 


Linear Discriminant 
Analysis (LDA) 


if MW ≤ 121 g/mol, then predict I; 
otherwise, predict NI 73 62 65 


Binary Logistic 
Regression (BLR) 


if MW ≤ 77 g/mol, then predict I; 
otherwise, predict NI 27 93 76 


Classification Tree (CT) if MW ≤ 137 g/mol, then predict I; 
otherwise, predict NI 97 49 61 


All of these models are simple to apply and are associated with a transparent algorithm. The 
statistics illustrate the inevitable trade-offs that result from the selection of different cut off 
values. Thus, the BLR model does not identify many irritants (only 27%), but is does so with a 
high degree of confidence (i.e. low false positive rate of 7%). Conversely, the CT does not 
identify many of the non-irritants (49%), but it has a low false negative rate of 3%). Thus, the 
combined use of the BLR and CT models could be useful for distinguishing between eye 
irritants and non-irritants. 


COMMERCIAL MODELS 


The TOPKAT software includes models for eye irritation based on structural fragments. These 
models were originally developed by Enslein et al. (1988), but the algorithms are not well 
defined in the TOPKAT documentation The TOPKAT algorithm is not transparent. The model 
predicts a probability of a weak/mild/moderate and severe irritation. It states that probabilities 
<0.3 and >0.7 give sufficient certainty of the prediction. The model gives the sensitivity and 
specificity values of the specific classes such as acyclic, which are mostly around or above 
90%. It also shows similar structures from the TOPKAT perspective including the experimental 
result. The TOPKAT predictions weak/mild/moderate and severe irritation need to be translated 
to consider them for classification. The models indicate whether the prediction is in the 
applicability domain of the model. Due to the limitations of the model (lack of transparency for 
the algorithm, no external validation, no mechanistic reasoning), it cannot be used as stand 
alone method. The TOPKAT prediction should be underlined with a mechanistic reasoning, 
using other models or expert judgment. 


There is a rulebase for irritation in Derek for Windows (Sanderson & Earnshaw, 1991; 
Combes & Rodford, 2004), which is developed and regularly updated by LHASA Ltd 
(http://www.chem.leeds.ac.uk). See for a general outline the skin irritation section on 
(Q)SARs. The DerekfW8.0 rulebase has four four alerts are specific to eye irritancy. If DerekfW 
does not make a prediction of irritancy or corrosivity, it cannot be concluded that there is no 
effect – it could mean that none of known alerts was found to be present in the chemical of 
interest or it was outside the applicability domain of that specific alert. The DerekfW model is 
transparent in its algorithm, when the model is fired showing the structural alert and its 
limitations. The alert is underlined with literature references and sometimes with example 
chemicals, which is not sufficient to consider them internally validated. The example chemicals 
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underline the mechanistic reasoning. The DerekfW model can be used for positive identification 
of skin irritation. The confidence levels have to be translated to consider them for 
classification. Due to the limitations (lack of internal and external validation) it cannot be used 
as stand alone method, though the mechanistic reasoning possibly provides sufficient 
information. The DerekfW model cannot be used to predict for non-irritation/corrosion as the 
model only contains alerts that detect the presence of irritation/corrosion. 


The fragment-based MultiCASE approach has been used to model eye irritation (Klopman et 
al., 1993; Enslein et al., 1988; Rosenkranz et al., 1998; Klopman (1998). The publications on 
these models do not define the algorithms. In principle, the MultiCASE model can be used for 
positive and negative indication for eye irritation. The structural alert is provided as well as the 
internal validation. The MultiCASE model also indicates whether it is in the applicability domain 
of the model. The MultiCASE predictions of weak/mild/moderate and severe irritation need to 
be translated to consider them for classification. Due to limitations (lack of external validation 
and mechanistic reasoning) the model cannot be used as a stand alone method. The prediction 
should be underlined with mechanistic reasoning using other models or expert judgment. 


BFR DECISION SUPPORT SYSTEM 


The decision support system (DSS) developed by the German Federal Institute for Risk 
Assessment (BfR) uses physico-chemical exclusion rules to predict the absence of eye 
irritation/corrosion potential in combination with structural inclusion rules (SARs) to predict the 
presence of such potential (Gerner et al., 2005). These rules are used analogously to those 
described in the skin irritation and corrosion section above. The physico-chemical and 
structural rulebases are designed to predict the EU risk phrases for eye irritation (R36) and 
severe eye irritation/corrosion (R41). Independent validation exercises by the ECB support the 
performance of the physico-chemical rulebase for predicting the absence of eye effects 
(Tsakovska et al., 2005), as well as the performance of the structural rulebase for predicting 
the occurrence of eye effects (Tsakovska et al., 2007). 
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R.7.2.7 Useful links 


JRC QSAR Model Database:  http://qsardb.jrc.it 


ECVAM page: http://ihcp.jrc.ec.europa.eu/our_labs/eurl-ecvam  


ECVAM database service on alternative methods to animal experimentation (DB-ALM): 
http://ecvam-dbalm.jrc.ec.europa.eu/  
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R.7.3 Skin and respiratory sensitisation 


R.7.3.1 Introduction 


A number of diseases are recognised as being, or presumed to be, allergic in nature. These 
include asthma, rhinitis, conjunctivitis, allergic contact dermatitis, urticaria and food allergies 
(the latter is not discussed in this document). In this Section, the endpoints discussed are 
those traditionally associated with occupational and consumer exposure to chemicals (proteins 
are not discussed in this document). Photosensitisation is potentially important but its 
mechanism of action is poorly understood, and it is not discussed in this document. 


 Definition of skin and respiratory sensitisation     R.7.3.1.1


A sensitizer is an agent that is able to cause an allergic response in susceptible individuals. The 
consequence of this is that following subsequent exposure via the skin the characteristic 
adverse health effects of allergic contact dermatitis or atopic dermatitis may be provoked. 
After inhalation exposure, adverse health effects include asthma (and related respiratory 
symptoms such as rhinitis) or extrinsic allergic alveolitis. 


Respiratory hypersensitivity is a term that is used to describe asthma and other related 
respiratory conditions, irrespective of the mechanism (immunological or non-immunological) 
by which they are caused. In contrast, dermal allergy is based on an immunological 
mechanism. 


It is perhaps helpful to attempt to define the term chemical respiratory hypersensitivity. One 
approach taken by the UK Health and Safety Executive was to describe the induction phase as 
the process of rendering the airways unusually sensitive (hypersensitive) such that following 
subsequent inhalation exposure an asthmatic reaction might be elicited associated with 
classical symptoms of airway narrowing, chest-tightening and bronchial restriction (HSE, 
1997). Other approaches to definition of relevant terms are available elsewhere. For instance, 
various definitions are provided for specific sensitising agents in the workplace – all of which 
imply a mechanism whereby hypersensitivity of the respiratory tract is induced as the result of 
workplace exposure – and that this may result later in the development of occupational 
asthma (Bernstein et al., 1993). Lists of chemicals cited here, by the HSE, and elsewhere, as 
causes of respiratory sensitisation and occupational asthma are very similar, and in some 
instances identical (Chan-Yeung et al., 1993). Among the chemicals populating these lists are: 
diisocyanates, acid anhydrides, certain platinum salts, some reactive dyes, cyanuric chloride, 
and plicatic acid (from Western Red Cedar). 


When directly considering human data in this document, the clinical diagnostic terms asthma, 
rhinitis and extrinsic allergic alveolitis have been retained. 


These definitions are reflected in the criteria for the classification of skin and respiratory 
sensitizers, which provide a useful tool against which the hazardous properties of a substance 
can be judged. These criteria are given in the 22nd Adaptation to Technical Progress to 
Directive 67/548/EEC [Directive 96/54/EC, Official Journal L248; pp 227-229]; Annex VI has 
been recast in the 28th Adaptation to Technical Progress (ATP) (Directive 2001/59, Official 
Journal L225; pp 1- 333). 


 Objective of the guidance on skin and respiratory sensitisation    R.7.3.1.2


The general objectives are to determine: 


· whether there are (Q)SAR data, existing in vitro or in vivo data, or human evidence 
indicating that the agent has skin or respiratory sensitisation potential 
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· whether the agent has skin sensitisation potential based on new tests according to the 
strategy as presented in this document. 


Therefore, in the sections on skin sensitisation and respiratory sensitisation firstly an overview 
of types of data is given that may provide information on sensitisation, followed by guidance 
on the process of judging the available data in terms of adequacy, completeness and 
remaining uncertainty. In Section R.7.3.7 guidance is given on application of the data to reach 
a conclusion on suitability for classification and labelling and possibly potency. Finally in 
Section R.7.3.8 an integrated testing strategy (ITS) for skin sensitisation and an integrated 
evaluation strategy (IES) for respiratory sensitisation is presented. 


 Mechanisms of immunologically-mediated hypersensitivity    R.7.3.1.3


Among the key steps required for a chemical to induce sensitisation via skin contact are 
gaining access to the viable epidermis, protein binding, metabolic activation (if required), 
internalization and processing by Langerhans cells (LC), transport of antigen by LC to draining 
lymph nodes, and presentation to and recognition by T lymphocytes. For chemicals that 
sensitise via the respiratory tract, the relevant mechanisms are believed to be essentially 
similar, although gaining access to the respiratory epithelium may be somewhat easier than at 
skin surfaces due to the lack of a stratum corneum. Moreover, because the lining of the 
respiratory tract, the professional antigen presenting cells, and regulatory mechanisms in the 
respiratory tract differ from those in the skin, they all may have an impact on the type of 
immune response evoked. Although the site of induction of an adaptive immune response to a 
chemical allergen may be influenced by local conditions and local immunoregulatory 
mechanisms, the fact remains that the inherent properties of the chemical itself play a major 
role in determining whether an immune responses is induced and the qualitative characteristics 
of that response. 


Although it is sometimes assumed that immune responses induced following encounter with 
antigen in or on the skin are often of selective Th1-type, this is not necessarily the case. It is 
clear that cutaneous immune responses can be of either Th1- or Th2-type according to the 
nature of the antigen. 


In the respiratory tract, chemical respiratory allergens appear to preferentially elicit Th2-
immune responses (Maestrelli et al., 1997); observations that are consistent with experimental 
experience in mice (Dearman et al., 2002; Herrick et al., 2003; Farraj et al., 2004), and 
possibly also rats (Arts et al., 1998). Th2 type immune responses are characterised by the 
production of cytokines such as IL4 and IL5 and by the production of IgE antibodies. However, 
the mechanisms through which chemicals are able to induce sensitisation of the respiratory 
tract are not fully understood and there remains controversy about the roles played by IgE 
antibody-mediated mechanisms, and whether IgE represents a mandatory universal 
requirement for the induction by chemicals of allergic sensitisation of the respiratory tract. The 
area is complicated because although for all chemical respiratory allergens there are patients 
who display serum IgE antibodies of the appropriate specificity, in other instances (and 
particularly with respect to the diisocyanates) there are symptomatic subjects in whom it is not 
possible to detect IgE antibody. There are two, non-mutually exclusive, possibilities. The first 
is that IgE does play a central role but that for one or more of various reasons it is not being 
detected accurately in the serum of patients with occupational asthma. The second is that 
allergic sensitisation of the respiratory tract by chemicals can be effected through IgE 
antibody-independent immunological mechanisms (Kimber et al., 2002 and 2005). These may 
also include Th1-type immune responses. In this context it has been reported, for instance, 
that inhalation challenge of sensitised rodents with contact allergens may elicit respiratory 
allergic reactions (Garssen et al., 1991; Garcia et al., 1992; Buckley et al., 1994; Zwart et al., 
1994; Satoh et al., 1995; Arts et al., 1998). This comes as no surprise because it is clear that 
contact sensitisation is systemic in nature and that there is no reason to suppose that 
encounter of sensitised animals with the relevant contact allergen at respiratory epithelial 
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surfaces will not cause an adverse immunologic reaction. However, it is important to note that 
in reality only a very few precedents for the elicitation of pulmonary reactions by skin 
sensitising chemicals in humans have been observed, and in practice it may not represent a 
significant health issue. 


In addition, there is a growing body of evidence that effective sensitisation of the respiratory 
tract by chemicals defined as respiratory allergens (such as for instance the acid anhydrides, 
diisocyanates and others) can and does occur in response to dermal contact (reviewed by 
Kimber et al., 2002). There are also experimental animal data and human evidence for 
sensitisation by inhalation and skin effects following dermal challenge (Kimber et al., 2002, 
Baur et al., 1984, Ebino et al., 2001, Stadler et al., 1984). Therefore, it is not necessarily the 
case that chemicals that cause allergic dermal reactions require sensitisation via the skin, or 
that chemicals that cause allergic airway reactions require sensitisation via the respiratory 
tract. 


R.7.3.2 Information requirements for skin and respiratory sensitisation 


The information requirements for sensitisation are described in REACH Annexes VI to XI, 
where the information that shall be submitted for registration purposes is specified. 


Column 1 of Annex VII clearly informs on the standard information requirement for skin 
sensitisation data for substances produced or imported in quantities of ≥1 t/y. 


The assessment of skin sensitisation shall comprise the following consecutive steps: 


1. an assessment of the available human, animal and alternative data, 


2. In vivo testing 


Column 2 of Annex VII lists specific rules according to which the required standard information 
may be omitted, replaced by other information, or adapted in another way. If the conditions 
are met under which column 2 of this Annex allows adaptations, the fact and the reasons for 
each adaptation should be clearly indicated in the registration. For skin sensitisation column 2 
reads:  


Step 2 does not need to be conducted if:  


· the available information indicates that the substance should be classified for skin 
sensitisation or corrosivity; or 


· the substance is a strong acid (pH<2.0) or base (pH>11.5); or 


· the substance is flammable in air at room temperature.  


The Murine Local Lymph Node Assay (LLNA) is the first-choice method for in vivo testing. Only 
in exceptional circumstances should another test be used. Justification for the use of another 
test shall be provided. This means that in certain cases other in vivo methods may be 
conducted. In such cases convincing scientific justification for the use of another test shall be 
provided. 


No information requirements are present for respiratory sensitisation. Respiratory sensitizers 
are indicated for harmonised classification and labelling in REACH Article 115, and respiratory 
sensitisation is mentioned in Annex I and XV which deal with respectively chemical safety 
report and preparation of these dossiers. 
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In addition to these specific rules, the required standard information set may be adapted 
according to the general rules contained in Annex XI. In this case as well, the fact and the 
reasons for each adaptation should be clearly indicated in the registration. 


General requirements for generation of information on intrinsic properties of substances are 
given in REACH Article 13 which states that this information may be generated by means other 
than tests, provided the conditions specified in Annex XI are met. 


R.7.3.3 Information for skin sensitisation and its sources  


 Non-human data for skin sensitisation R.7.3.3.1


Non-testing data for skin sensitisation 


Non-testing methods for skin sensitisation cover a breadth of different approaches namely 
read-across/chemical categories, chemistry considerations and (Q)SARs. Read-across/chemical 
categories are described in Sections R.6.1 and R.6.2. 


A compendium of available (Q)SARs is not in existence at the present time, work is being 
carried out by ECB to develop an inventory of evaluated (Q)SARs which will populate the 
(Q)SAR Application Toolbox, a larger project currently led by the OECD. The JRC QSAR Model 
Database is being designed to help a user determine the validity and applicability of a model 
for a specific chemical and purpose. This is relevant to the assessment of adequacy. The OECD 
principles (described on Website http://www.oecd.org/document/23) will help to characterise 
the validity of a given model. Preliminary practical guidance on their interpretation has been 
developed (Worth et al., 2005). Evaluated (Q)SARs will be documented in (Q)SAR Reporting 
Formats (see Section R.6.1.9). More generic information on evaluating QSARs, their 
predictions and reporting formats is provided in Section R.6.1.6. 


Exploring the reaction chemistry of compounds forms the basis of most read-across 
justifications and many of the available skin sensitisation (Q)SARs. The skin sensitisation 
potential of a chemical is related to its ability to react with skin proteins to form covalently 
linked conjugates and recognition of these by the immune system. In the vast majority of 
cases, this is dependent on electrophilic reactivity of the skin sensitizer or a derivative 
produced (usually by oxidation) in vivo or abiotically (Barratt et al., 1997). There are various 
types of electrophile-nucleophile reactions in skin sensitisation, perhaps the most frequently 
encountered are: Michael-type reactions; SN2 reactions; SNAr reactions; acylation reactions 
and Schiff-base formation. These chemical reaction mechanisms can serve as a means of 
describing the domain of applicability (the scope) of a (Q)SAR or form the basis for grouping 
chemicals into chemical categories. Recent work in this area has been described in (Aptula et 
al., 2005, Aptula and Roberts 2006, Roberts et al., 2007). 


There are relatively few (Q)SARs for skin sensitisation reported in the peer reviewed literature. 
Available models include local and global (Q)SARs as well as expert systems. 


Local (Q)SAR models 


The majority of local models available have been developed for direct-acting electrophiles 
using the relative alkylation index (RAI) approach. This is a mathematical model derived by 
Roberts and Williams (1982). It is based on the concept that the degree of sensitisation 
produced at induction, and the magnitude of the sensitisation response at challenge, depends 
on the degree of covalent binding (haptenation; alkylation) to carrier protein occurring at 
induction and challenge. The RAI is an index of the relative degree of carrier protein 
haptenation and was derived from differential equations modelling competition between the 
carrier haptenation reaction in a hydrophobic environment and removal of the sensitizer 
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through partitioning into polar lymphatic fluid. In its most general form the RAI is expressed 
as: 


RAI = log D + a logk + b log P      (1) 


Thus the degree of haptenation increases with increasing dose D of sensitizer, with increasing 
reactivity (as quantified by the rate constant or relative rate constant k for the reaction of the 
sensitizer with a model nucleophile) and with increasing hydrophobicity (as quantified by log P, 
P being the octanol/water partition coefficient). This RAI model has been used to evaluate a 
wide range of different datasets of skin sensitising chemicals. Examples include sulfonate 
esters (Roberst and Basketter 2000), sulfones (Roberts and Williams 1982), primary alkyl 
bromides (Basketter et al., 1992), acrylates (Roberts 1987), aldehydes and diketones 
(Patlewicz et al., 2001, Patlewicz et al., 2002, Patlewicz et al., 2004, Roberts et al., 1999, 
Roberts and Patlewicz 2002, Patlewicz et al., 2003). 


This approach has been shown to be mechanistically robust but the breadth of available 
models so far is still somewhat limited. These types of models assume a reasonable 
appreciation of chemistry. 


The covalent hypothesis has served and continues to be the most promising way of developing 
mechanistically based robust QSARs. These are local in that their scope is characterised by a 
mechanistic reactivity domain as outlined in Aptula et al., 2005, Aptula and Roberts 2006, 
Roberts et al., 2007. An example of this type of mechanistic model has been recently 
published (Roberts et al., 2006). In the RAI model, logk, has been typically modelled by 
experimental rate constants, substituents' constants or molecular orbital parameters. More 
effort is needed to encode reactivity into descriptors, this could be achieved through the 
systematic generation of in vitro reactivity data as outlined in (Aptula and Roberts 2006, 
Aptula et al., 2006b, Schultz et al., 2006, Gerberick et al., 2004) and in the next section. 


Global statistical models 


Global Statistical models usually involve the development of empirical QSARs by application of 
statistical methods to sets of biological data and structural descriptors. 


These are perceived to have the advantage of being able to make predictions for a wider range 
of chemicals. In some cases, the scope/domain of these models are well described, in most 
other cases a degree of judgement is required in determining whether the training set of the 
model is relevant for the chemical of interest. Criticism often levied at these types of models is 
that they lack mechanistic interpretability. The descriptors might appear to lack physical 
meaning or are difficult to interpret from a chemistry perspective. The sorts of descriptors used 
may encode chemical reactivity/electrophilicity e.g. LUMO (the energy of the lowest molecular 
orbital) and partitioning effects e.g. Log P, but more commonplace is that a large number of 
descriptors are calculated that encode structural, topological and/or geometrical information. A 
number have been reported in the recent literature, examples include those developed using 
LLNA data (Devillers 2000, Estrada et al., 2003, Fedorowicz et al., 2005, Fedorowicz et al., 
2005, Li et al., 2005, Miller et al., 2005, Ren et al., 2006, Li et al., 2007). 


Expert systems 


There are several commercial (Q)SAR models for skin sensitisation available. Examples include 
TOPKAT, CASE, Derek for Windows and TIMES. 


Statistical Models 


TOPKAT (current version 6.2) marketed by Accelrys Inc (San Diego, USA) comprises two 
suites of models; one for aromatics (excluding chemicals with 1 benzene ring) and the other 
for aliphatics and chemicals with 1 benzene ring. The first set of models discriminate between 
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non-sensitizers and sensitizers, a probability is calculated for the submitted chemical structure. 
If the probability is greater than or equal to 0.7, the chemical is predicted to be a sensitizer, a 
non-sensitizer would have a probability of less or equal to 0.30. The second set of models 
resolve the potency: weak/moderate vs. strong where a probability of 0.7 or more indicates a 
strong sensitizer and a probability below 0.30 indicates a weak or moderate sensitizer. 
Probability values between 0.30 and 0.70 are referred to as indeterminate. An optimum 
prediction space algorithm ensures that predictions are only made for chemicals within the 
model applicability domain (Enslein et al., 1997, http://www.accelrys.com/products/topkat/). 


CASE methodology and all its variants were developed by Klopman and Rosenkranz. There are 
a multitude of models for a variety of endpoints and hardware platforms. The CASE approach 
uses a probability assessment to determine whether a structural fragment is associated with 
toxicity (Cronin et al., 2003). The MCASE models that have been developed for skin 
sensitisation are described further in primary articles (Gealy et al., 1996, Graham et al., 1996, 
Johnson et al., 1997). There are two sensitisation modules available for purchase from 
MultiCase Inc (Ohio, USA) (http://www.multicase.com/products/prod0911.htm). In addition 
the (Q)SAR estimates for one MCASE skin sensitisation model are included in the Danish 
Environmental Protection Agency (EPA) (Q)SAR database which is currently hosted on the 
European Chemicals Bureau (ECB) website http://ecb.jrc.it/QSAR/ . 


Knowledge based systems 


Derek for Windows (DfW) is a knowledge-based expert system created with knowledge of 
structure-toxicity relationships and an emphasis on the need to understand mechanisms of 
action and metabolism. It is marketed and developed by LHASA Ltd (Leeds, UK) a not-for-
profit company and educational charity (http://www.lhasalimited.org/index.php). 


Within DfW (version 9), there are 361 alerts covering a wide range of toxicological endpoints. 
An alert consists of a toxicophore, a substructure known or thought to be responsible for the 
toxicity alongside associated literature references, comments and examples. The skin 
sensitisation knowledge base in DfW was initially developed in collaboration with Unilever in 
1993 using its historical database of guinea pig maximisation test (GPMT) data for 294 
chemicals and contained approximately forty alerts (Barratt et al., 1994). Since that time, the 
knowledge base has undergone extensive improvements as more data have become available 
(Payne and Walsh 1994). The current version (version 9) contains seventy alerts for skin 
sensitisation and the closely-related endpoint of photoallergenicity (Barratt et al., 2000, 
Langton et al., 2006). 


Hybrids 


TIssue MEtabolism Simulator (TIMES) software has been developed to integrate a skin 
metabolism simulator with 3D-QSARs for evaluating reactivity of chemicals in order to predict 
their skin sensitisation potency (Dimitrov et al., 2005, Dimitrov et al., 2005). The simulator 
contains 236 hierarchically ordered spontaneous and enzyme controlled reactions. Covalent 
interactions of chemicals/metabolites with skin proteins are described by 47 alerting groups. 
3D-QSARs (COREPA) are applied for some of these alerting groups. 


Clearly there are a breadth of different (Q)SARs and expert systems available for the 
estimation of skin sensitisation hazard. The approaches are quite varied and each has been 
developed on different sets of in vivo data (principally GPMT and LLNA). Whilst efforts have 
been made to characterise a number of the literature based models in terms of the OECD 
principles for QSAR validation (see Roberts et al., 2007 as an example), further work is still 
required for some of the commercial systems (ECETOC 2003). In addition, in many cases 
these models have been demonstrated to be reasonable for predicting skin sensitizers correctly 
but are limited in predicting non-sensitizers correctly (Roberts et al., 2007, ECETOC 2003). For 
this reason, careful interpretation of model predictions needs to be considered in light of other 



http://www.accelrys.com/products/topkat/

http://ecb.jrc.it/QSAR/

http://www.lhasalimited.org/index.php
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information e.g. analogue read-across (other similar chemicals with respect to their 
mechanistic domain). 


Further work should explore encoding more knowledge/rules for non-reactive chemicals as well 
as those chemicals likely to undergo chemical or metabolic transformation. 


Consideration of which model(s) to apply will be dependent on the specific chemical of interest, 
the underlying training set data and the applicability domain. These issues are described more 
fully in Section R.6.1. An example is illustrated here; if the chemical falls into a chemistry 
reactivity domain that is well characterised, then a local (Q)SAR model developed for this 
domain (such as those previously described) will give rise to the most robust prediction of skin 
sensitisation. Where the mechanism is not understood or not known a priori one or more of the 
expert systems such as TOPKAT, Derek for Windows or the others already described will be 
best placed to provide an estimate. These systems whilst not wholly transparent do provide a 
reasonable amount of supporting information to enable the robustness of a prediction to be 
evaluated. This is discussed in more detail in Section R.7.3.4.1. 


Testing data for skin sensitisation 


In vitro data 


At present, no officially adopted EU-OECD in vitro tests for skin sensitisation exist. However, 
several systems are in the course of development (Eskes et al., 2005), based on an improved 
understanding of the biochemical and immunological mechanisms underlying the process 
(Worth et al., 2002). Currently, in vitro assays to detect the sensitising properties of a 
chemical are under development for the following areas: 


· Epidermal bioavailability: skin penetration is a prerequisite for skin sensitisation. 
Information about the skin penetration properties can help to evaluate the potential of 
a chemical to be identified as a skin sensitizer (ECVAM, 2007). 


· Chemical reactivity: since the majority of chemical allergens is electrophilic and 
reacts with nucleophilic amino acids, peptide reactivity assays can give an indication of 
skin sensitisation potency or potential to form a complete antigen (Gerberick et al., 
2004, Aptula et al., 2006b). 


· Cell-based assays: the knowledge that changes occur in epidermal Langerhans cells 
as a result of exposure to chemical allergens (e.g. the expression of surface markers 
and/or cytokines release) and that Langerhans cells can be replaced by blood derived 
dendritic-like cells or cell lines have been applied to design in vitro alternative tests 
(Kimber et al., 2001, Tuschl et al., 2000, Casati et al., 2005, Ryan et al., 2005, 
Sakaguchi et al., 2006, Aeby et al., 2004, Azam et al., 2006, Python et al., 2007). 
These systems have been shown to selectively express various mediators and/or 
markers of activation following exposure to chemical sensitizers and attempts to 
develop robust assays have started. Beside Langerhans cells, keratinocytes play a 
prominent role in the sensitisation process (Corsini et al., 1998, van Och et al., 2005, 
Vandebriel et al., 2005). In addition to chemical processing, LC activation requires the 
binding of cytokines produced by keratinocytes as a result of initial chemical exposure. 
Moreover the assessment of keratinocytes cytokine expression as a function of the 
ability of chemicals to induce cutaneous sensitisation is also the object of several 
investigations (Aiba et al., 2000, Herouet et al., 2000). Keratinocytes have been 
tested both in primary cultures, in co-culture with dendritic cells and as reconstituted 
epidermis (Casati et al., 2005, Kubilus et al., 1986, Coquette et al., 2003). The use of 
reconstituted skin models for the assessment of contact allergens is under 
investigation. 
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Owing to the complexity of the mechanisms of skin sensitisation, a single test will probably not 
be able to replace the currently required animal procedures. Efforts are still needed to identify 
the most relevant endpoints in the optimisation of existing tests. However, a combination of 
several in vitro tests, covering the relevant mechanistic steps of skin sensitisation, into a test 
battery could possibly lead to replacement of in vivo tests (Eskes et al., 2005). How the 
outputs from these tests could be combined is not as yet determined, although a general 
strategy has been presented (Jowsey et al., 2006). Until that date, in vitro tests may be used 
as supportive evidence in combination with other types of data for the identification of 
allergens (see Section R.7.3.8.3 for an ITS based on a WoE approach). 


Animal data 


Guideline-compliant tests 


For new in vivo testing of skin sensitisation potential, the murine local lymph node assay 
(LLNA) is the REACH Annex VII-endorsed method. This assay has been validated 
internationally and has been shown to have clear animal welfare benefits and scientific 
advantages compared with the guinea pig tests described below. The LLNA is designed to 
detect the potential of chemicals to induce sensitisation as a function of lymphocyte 
proliferative responses induced in regional lymph nodes. This method is described in OECD TG 
429/EU B.42. 


Two further animal test methods for skin sensitisation are described in OECD TG 406/EU B.6: 
the guinea pig maximisation test (GPMT) and the Buehler test. The GPMT is an adjuvant-type 
test in which the acquisition of sensitisation is potentiated by the use of Freund’s Complete 
Adjuvant (FCA) and in which both intradermal and topical exposure are used during the 
induction phase. The Buehler test is a non-adjuvant method involving for the induction phase 
topical application only. 


Both the GPMT and the Buehler test are able to detect chemicals with moderate to strong 
sensitisation potential, as well as those with relatively weak sensitisation potential. In such 
methods activity is measured as a function of challenge-induced dermal hypersensitivity 
reactions elicited in test animals compared with controls. Since the LLNA is the preferred 
method for new in vivo testing, the use of the standard guinea pig tests to obtain new data on 
skin sensitisation potential will be acceptable only in exceptional circumstances and will require 
scientific justification. However, existing data of good quality deriving from such tests will be 
acceptable and will, if providing clear results, preclude the need for further in vivo testing. 


ECETOC Monograph 29 (2000) contains a useful discussion of these tests. 


Non-guideline compliant tests and refinements to the standard assays 


Existing data may be available from tests that do not have an OECD guideline, for example:  


i. other guinea pig skin sensitisation test methods (such as the Draize test, optimisation 
test, split adjuvant test, open epicutaneous test); 


ii. additional tests (such as the mouse ear swelling test); 


Information may also be available from other endpoints, for example, repeated dose dermal 
studies that show effects indicative of an allergic response, such as persistent erythema and/or 
oedema. 


For new testing, refinements to the existing guideline methods may also be possible. In such 
cases, care should be taken to ensure that any modifications or deviations from standard 
methodologies are scientifically justified. For example, it might be feasible to conduct a 
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reduced version of the LLNA (rLLNA) in which assessments are made on the basis of results 
from a vehicle control and a single (highest) concentration of the test substance (Eskes et al., 
2005). In such cases, it is recommended that expert advice be sought before commencing the 
tests. 


 Human data on skin sensitisation R.7.3.3.2


Human data on cutaneous (allergic contact dermatitis and urticarial) reactions may come from 
a variety of sources: 


· consumer experience and comments, preferably followed up by professionals (e.g. 
diagnostic patch tests) 


· diagnostic clinical studies (e.g. patch tests, repeated open application tests) 


· records of workers’ experience, accidents, and exposure studies including medical 
surveillance 


· case reports in the general scientific and medical literature 


· consumer tests (monitoring by questionnaire and/or medical surveillance) 


· epidemiological studies 


· human experimental studies such as the human repeat insult patch test (Stotts, 1980) 
and the human maximisation test (Kligman, 1966), although it should be noted that 
new experimental testing for hazard identification in humans, including HRIPT and HMT, 
is not acceptable for ethical reasons. 


 


R.7.3.4 Evaluation of available information on skin sensitisation 


For both steps of the effects assessment, i.e. hazard identification and dose (concentration)-
response (effect) assessment, it is very important to evaluate the data with regard to their 
adequacy and completeness. The evaluation of adequacy shall address the reliability and 
relevance of the data. The completeness of the data refers to the conclusion on the comparison 
between the available adequate information and the information that is required under the 
REACH proposal for the applicable tonnage level of the substance. Such a conclusion relies on 
WoE approaches, mentioned in REACH Annex XI Section 1.2, which categorise available 
information based on the methods used: guideline tests, non-guideline tests, and other types 
of information which may justify adaptation of the standard testing regime. Such a WoE 
approach also includes an evaluation of the available data as a whole, i.e. both over or across 
endpoints: i.e. for a sensitive evaluation of sensitisation effects, it is necessary to efficiently 
integrate the information gathered for sensitisation with that obtained from the study of skin 
and eye irritation (and acute dermal toxicity). 


This approach provides a basis to decide whether further information is needed on endpoints 
for which specific data appear inadequate or not available, or whether the requirements are 
fulfilled. 


For this specific endpoint some additional remarks are made on the adequacy of the various 
types of data that may be available. 
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 Non-human data on skin sensitisation R.7.3.4.1


Non-testing data on skin sensitisation 


The evaluation and assessment of a chemical using (Q)SARs is dependent on both the 
chemical of interest and the (Q)SAR model(s) used to make a prediction. Here we attempt to 
provide some specific advice for skin sensitisation. More general advice on (Q)SARs including 
evaluation of OECD principles is described in Section R.6.1.3). 


One of the first steps to consider is what information already exists on chemicals similar to the 
one of interest. Chemical similarity is a widely used concept in toxicology, and is based on the 
hypothesis that similar compounds have similar biological activities. This forms the underlying 
basis for developing (Q)SARs. In the case of skin sensitisation, the most robust means of 
comparing two or more chemicals is through an evaluation of their likely chemical reactivity. 
Recent work in this area has been investigating means of encoding reactivity for the different 
mechanistic domains in form of rules (Aptula and Roberts 2006, Aptula et al., 2006). (Note: 
This approach might involve the systematic generation of in vitro reactivity data for these 
different mechanistic domains. (see Aptula et al., 2006 as an example) .If the chemical 
reactivity is not known, or can not be determined through experimentation then a pragmatic 
means of identifying similar chemicals can be done through a substructural/analogue search. 


There are a number of available computational tools and databases that facilitate the search 
and retrieval of similar analogues. Some like Leadscope (http://www.leadscope.com) are 
commercial, others like Chemfinder (www.chemfinder.com), ChemID 
(http://chem.sis.nlm.nih.gov/chemidplus/) or DssTox (http://www.epa.gov/nheerl/dsstox/) 
are freely available to use on the internet. 


Some of the available search engines are linked to databases (through hyperlinks and indexes) 
whereas other facilities such as DssTox provide a repository of available QSAR datasets which 
can be downloaded for subsequent use in appropriate QSAR /database software tools. 


Many of currently available tools containing public data have focussed on endpoints such as 
carcinogenicity, mutagenicity or acute toxicity. This means that an additional search is needed 
to identify skin sensitisation data. Much of the available skin sensitisation experimental data 
resides in peer reviewed publications. Cronin and Basketter (1994) published the results of 
over 270 in vivo skin sensitisation tests (mainly from the guinea pig maximisation test). All 
data were obtained in the same laboratory and represent one of the few occasions when large 
amounts of information from corporate databases was released into the open literature. A 
larger database of animal and human studies for 1034 compounds is described by Graham et 
al. (1996), the MCASE database. A comparatively large number of data have been published 
for the local lymph node assay, examples include publications by Ashby et al. (1995) and 
Gerberick et al (2005). 


These publications are invaluable to identify analogues with associated skin sensitisation test 
data. 


The second step involves an assessment of the similarity of the analogues identified. 
Considerations will include whether: 


· the same endpoint is considered 


· there are any additional functional groups or additional substituents that might 
influence the reactivity and sensitising behaviour (applicability domain considerations) 


· the physico-chemical parameters similar (e.g. LogP, applicability domain 
considerations) 



http://www.leadscope.com/

http://www.chemfinder.com/

http://chem.sis.nlm.nih.gov/chemidplus/

http://www.epa.gov/nheerl/dsstox/
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· there are impurities that influence the sensitisation profile 


· the likely chemical mechanism is the same 


These considerations may help identify an available local (Q)SAR for that chemical 
class/mechanistic group. 


If an appropriate local model can not be identified then a third step of evaluating a chemical 
using one of the available global models/expert systems is merited. 


Here a prediction needs to be evaluated in the context of the likely chemistry and the available 
like chemicals available within the training set. i.e. is the compound of interest within the 
scope of the model and are similar chemicals in the training set of the model well predicted. 
This type of information provides additional weight to whether the estimate derived is 
meaningful and relevant. For global models available in the literature, the training sets and the 
algorithm(s) are usually available to allow such comparisons to be made. 


For expert systems such as Derek for Windows, TOPKAT etc, the training sets and to an extent 
the algorithms or descriptors used are often kept latent within the software. Some supporting 
information is provided on the robustness and relevance for a given prediction. For example, 
within DfW it is possible to see representative example chemicals and explanations of the 
mechanistic basis for the SAR developed. Within TOPKAT, it is possible to obtain an 
assessment of whether the chemicals falls within the applicability domain of the model (both 
with respect to the fragment and descriptor space), whether it is an example chemical in the 
database as well as perform a similarity assessment to identify analogues. Similar 
functionalities and features are present in many of the other commercial expert systems 
available. 


Although the main factors driving skin sensitisation (and therefore the (Q)SARs) is the 
underlying premise of the electrophilicity of a chemical, other factors such as hydrophobicity 
encoded in the octanol/water partition coefficient (log P) may also be considered as playing a 
role in the modifying the sensitisation response observed. Within DfW, an assessment of the 
likely skin penetration ability is made using the algorithm by Potts and Guy. This relates the Kp 
value to log P and MW (Potts and Guy 1992). It is then possible to rationalise the output in 
terms of bands of penetration potential. Some have been described in (Howes et al., 1996). 


Specific model and prediction information can be described in more detail in reporting formats 
((Q)SAR Reporting Format). This summarises the pertinent information to consider for given 
model when evaluating an estimate as well as the estimate itself. More details are provided in 
Section R.6.1. 


Other information such as results in other assays such as the Ames test (a common feature of 
genotoxic substances is that they can bind covalently to DNA and cause direct DNA damage) or 
aquatic toxicity tests may provide supporting information about the electrophilicity of the 
chemical of interest and hence its likely sensitisation ability. Some of this work is still at an 
early stage but correlations have been explored between mutagens and sensitizers (Wolfreys 
and Basketter 2004) and between aquatic toxicants and sensitizers (Aptula et al., 2006). 


Testing data on skin sensitisation 


In vitro data 


Even though a number of in vitro methods are currently under development, none of these 
methods has yet undergone a formal validation process. According to Annex XI, in vitro data 
obtained with non-validated methods can only be used in a WoE approach. If such data are 
considered for the evaluation, expert judgement is needed to assess their reliability. In 
particular, attention should be paid to the level of optimisation of the method that should meet 







232 
Chapter R.7a: Endpoint specific guidance 


Version 3.0 – August 2014 
 


 


at least the ECVAM criteria for entering pre-validation (Curren et al., 1995), including evidence 
of the reproducibility of the method, its mechanistic relevance and predictive capacity (Balls et 
al., 1995, Hartung et al., 2004, Worth et al., 2001). 


In vitro assays only cover a (specific) part of the process of sensitisation that occurs in vivo, 
therefore it is unlikely that a single method will be able to substitute for the animal test. 


Animal data 


Well reported studies using internationally acceptable protocols, particularly if conducted in 
accordance with the principles of GLP, can be used for hazard identification. Other studies (see 
Section R.7.3.3.1 and below), not fully equivalent to OECD test protocols, can, in some 
circumstances, provide useful information. Particular attention should be paid to the quality of 
these tests and the use of appropriate positive and negative controls. The specificity and 
sensitivity of all animal tests should be monitored through the inclusion of appropriate positive 
and negative controls. In this context, positive controls are the 6-monthly sensitivity checks 
with an appropriate positive control substance, and negative controls are the vehicle-treated 
control animals included as part of each test. 


Guideline-compliant tests 


For the conduct and interpretation of the LLNA the following points should be considered: 


i. the vehicle in which the test material and controls have been applied; 


ii. the concentrations of test material that have been used; 


iii. any evidence for local or systemic toxicity, or skin inflammation resulting from 
application of the test material; 


iv. whether the data are consistent with a biological dose response; 


v. the submitting laboratory should be able to demonstrate its competency to conduct the 
LLNA. 


OECD TG 429/EU B.42 provides guidance on the recommended vehicles, number of animals 
per group, concentrations of test chemical to be applied and substances to be used as a 
positive control. A preliminary study or evaluation of existing acute toxicity/dermal irritation 
data is normally conducted to determine the highest concentration of test substance that is 
soluble in the vehicle but does not cause unacceptable local or systemic toxicity. The 
submission of historical control data will demonstrate the ability of the test laboratory to 
produce consistent responses. Based on the use of radioactive labelling, chemicals that result 
in a stimulation index (SI) of ≥3 at one or more test concentrations are considered to be 
positive for skin sensitisation. Both positive and negative responses in the LLNA conducted as 
described in OECD TG 429/EU B.42 meet the data requirements for classification of a 
substance as a skin sensitizer: no further testing is required. 


Alternative vehicles to those listed in OECD TG 429/EU B.42 may be used in the LLNA if 
sufficient scientific justification is provided. OECD TG 429/EU B.42  also states that endpoints 
other than radioactive labelling may be used to assess proliferation, on condition that 
justification and scientific support, which will include full citations and a description of the 
methodology, are provided. 


The guinea pig test methods described in OECD TG 406/EU B.6, the GPMT (Magnusson et al., 
1969, Schlede et al., 1995) and the Buehler, can also be used for hazard identification. 
Recommendations on conducting and analysing these methods are provided by Steiling et al., 
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2001. Particular attention should be paid to the quality of these tests with consideration given 
to the following points: 


i. numbers of test and control guinea pigs; 


ii. number or percentage of test and control animals displaying skin reactions; 


iii. whether skin irritation was observed at the induction phase; 


iv. whether the maximal non-irritating concentration was used at the challenge phase;  


v. the choice of an appropriate vehicle (ideally, one that solubilises or gives a stable 
suspension or emulsion of the test material, is free of allergenic potential, is non-
irritating, enhances delivery across the stratum corneum, and is relevant to the 
usage conditions of the test material, although it is recognised that it will not always 
be possible to meet all these conditions); 


vi. whether there are signs of systemic toxicity (a sighting study should be performed to 
determine an appropriate induction dose that causes irritation but not systemic 
toxicity); 


vii. staining of the skin by the test material that may obscure any skin reactions (other 
procedures, such as chemical depilation of the reaction site, histopathological 
examination or the measurement of skin fold thickness may be carried out in such 
cases); 


viii. results of rechallenge treatments if performed; 


ix. checking of strain sensitivity at regular intervals by using an appropriate control 
substance (as specified in OECD guidelines and EU Test Methods). Currently (2007), 
the recommended interval is 6 months. 


The investigation of doubtful reactions in guinea pig tests, particularly those associated with 
evidence of skin irritation following first challenge, may benefit from rechallenge of the test 
animals. In cases where reactions may have been masked by staining of the skin, other 
reliable procedures may be used to assist with interpretation; where such methods are used, 
the submitting laboratory should provide evidence of their value. 


Non-guideline compliant tests and refinements to the standard assays 


The submitted dossier should include scientific justification for conducting any new test that is 
a modification or deviation from guideline methods. In such cases, it would be advisable to 
seek appropriate expert advice on the suitability of the assay before testing is begun. 


For hazard identification, it may be possible to use a reduced LLNA (rLLNA) (Kimber et al., 
2006) which reduces the use of animals by requiring only a single (high) dose group (≥10%) 
and a concurrent negative control group. A preliminary study or evaluation of existing acute 
toxicity/dermal irritation data is normally conducted to determine the highest concentration of 
test substance that is soluble in the vehicle, but that does not cause unacceptable local or 
systemic toxicity. As with the full LLNA, although a concurrent positive control group is not 
required, registrants would be required to submit historical positive control data supportive of 
their competence. The rLLNA should be used only in appropriate circumstances:  


i. where hazard identification is the primary objective and 


ii. where potency data are not required 
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As in the standard (OECD guideline-compliant) LLNA, group sizes should comprise four or five 
animals. A positive result in a rLLNA will suffice in circumstances where risk assessment and/or 
risk management is NOT required. Registrants should be aware that the rLLNA is less 
scientifically rigorous than the standard LLNA, with an associated increased level of 
uncertainty. 


Historically, guinea pig studies that are not fully equivalent to OECD test protocols have been 
conducted and can provide useful hazard information. These studies include, but are not 
limited to, the following: Draize test, optimisation test, split adjuvant test, open epicutaneous 
test and the cumulative contact enhancement test. In the case of positive results the 
substance may be considered as a potential skin sensitizer. If, taking into account the above 
quality criteria, especially the positive and negative control data, there is a clear negative 
result, i.e. no animals displaying any signs of sensitisation reactions, then no further animal 
testing is required. Where there is a low level of response, the quality of the study is 
questionable, or where unacceptably low concentrations of the test material have been used 
for induction and/or challenge, further testing may be required. 


 Human data on skin sensitisation R.7.3.4.2


When reliable and relevant human data are available, they can be useful for hazard 
identification and even preferable over animal data. However, lack of positive findings in 
humans does not necessarily overrule positive and good quality animal data. 


Well conducted human studies can provide very valuable information on skin sensitisation. 
However, in some instances (due to lack of information on exposure, a small number of 
subjects, concomitant exposure to other substances, local or regional differences in patient 
referral etc) there may be a significant level of uncertainty associated with human data. 
Moreover, diagnostic tests are carried out to see if an individual is sensitised to a specific 
agent, and not to determine whether the agent can cause sensitisation. 


For evaluation purposes, existing human experience data for skin sensitisation should contain 
sufficient information about: 


· the test protocol used (study design, controls) 


· the substance or preparation studied (should be the main, and ideally, the only 
substance or preparation present which may possess the hazard under investigation)  


· the extent of exposure (magnitude, frequency and duration) 


· the frequency of effects (versus number of persons exposed) 


· the persistence or absence of health effects (objective description and evaluation) 


· the presence of confounding factors (e.g. pre-existing dermal health effects, 
medication; presence of other skin sensitizers) 


· the relevance with respect to the group size, statistics, documentation 


· the healthy worker effect 


Evidence of skin sensitising activity derived from diagnostic testing may reflect the induction of 
skin sensitisation to that substance or cross-reaction with a chemically very similar substance. 
In both situations, the normal conclusion would be that this provides positive evidence of the 
skin sensitising activity of the chemical used in the diagnostic test. 
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Human experimental studies on skin sensitisation are not normally conducted and are 
generally discouraged. Where human data are available, then quality criteria and ethical 
considerations are presented in ECETOC monograph no 32. 


Ultimately, where a very large number of individuals (e.g.105) have frequent (daily) skin 
exposure for at least two years and there is an active system in place to pick up complaints 
and adverse reaction reports (including via dermatology clinics), and where no or only a very 
few isolated cases of allergic contact dermatitis are observed then the substance is unlikely to 
be a significant skin sensitizer. However, information from other sources should also be 
considered in making a judgement on the substance's ability to induce skin sensitisation. 


It is emphasised that testing with human volunteers is strongly discouraged, but when there 
are good quality data already available they should be used as appropriate in well justified 
cases. 


R.7.3.5 Information and its sources on respiratory sensitisation  


 Non-human data on respiratory sensitisation R.7.3.5.1


Non-testing data on respiratory sensitisation 


Attempts to model respiratory sensitisation have been hampered by a lack of a predictive test 
protocol for assessing chemical respiratory sensitisation. (Q)SAR models are available but 
these have largely been based on data for chemicals reported to cause respiratory 
hypersensitivity in humans. Examples of some structural alerts are shown in Table R.7.3-1. 


Agius et al (1991) made qualitative observations concerning the chemical structure of 
chemicals causing occupational asthma. This work drew attention to the large proportion of 
chemical asthmagens with at least two reactive groups, e.g., ethylene diamine and toluene 
diisocyanate. The earlier work was followed up by a simple statistical analysis of the 
occurrence of structural fragments associated with activity, with similar conclusions (Agius et 
al, 1994 and 2000). 


The MCASE group has developed three models for respiratory hypersensitivity (Karol et al., 
1996, Graham et al., 1997, Cunningham et al., 2005). The Danish (Q)SAR Database has an in-
house model for respiratory hypersensitivity for which estimates can be extracted from the on-
line database (available at http://ecb.jrc.it/QSAR). Derek for Windows contains several alerts 
derived from a set of respiratory sensitisers/asthmogens (Payne et al., 1995). 


Whilst the available structural alerts (SAR) are transparent and easily to apply (Aigus et al., 
1991, 1994 and 2000, Payne et al., 1995), it should be stressed that these are derived on the 
basis of chemical asthmagens not specifically chemical respiratory allergens. A need therefore 
remains to develop new (Q)SARs as and when a robust predictive test method becomes 
available. 
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Table R.7.3-1 Examples of structural alerts for respiratory sensitisation 


Structural Alert Description Examples of structures 


R1
N


O


isocyanate 
N N


O


O


Toluene-2,4-diisocyanate 


OO O


cyclic anhydride 


OO O


maleic anhydride 


OO O


trimellitic anhydride 


N
NR1


R1 diamine 


N
N


 piperazine 


 
Testing data for respiratory sensitisation 


In vitro data 


No in vitro tests specific for respiratory sensitisation are available yet, owing to the complexity 
of the mechanisms of the sensitisation process. 


Efforts are still needed to identify the most relevant endpoints in the optimisation of existing 
tests. However, a combination of several in vitro tests, covering the relevant mechanistic steps 
of respiratory sensitisation, into a test battery could eventually lead to replacement of the in 
vivo tests. 


Animal data 


At present, although a number of test protocols has been published to detect respiratory 
allergenicity of low molecular weight compounds, none of these are validated nor are these 
widely accepted. One approach that might be of some value in characterising the likely 
respiratory sensitising activity of chemicals is application of the LLNA, or of other tests for 
measuring skin sensitisation potential. Although the LLNA was developed and validated for the 
identification of contact allergens, there is evidence that chemical respiratory allergens will also 
elicit positive responses in this assay (Kimber, 1995). That is, chemicals known to cause 
respiratory allergy and occupational asthma have been shown to test positive in the LLNA. 
Among such chemicals are acid anhydrides (such as trimellitic anhydride and phthalic 
anhydride), diisocyanates (including diphenylmethane diisocyanate and hexamethylene 
diisocyanate) and certain reactive dyes. In fact, the view currently is that most, if not all, 
chemical respiratory allergens are able to elicit positive responses in the LLNA, or in other tests 
for skin sensitisation, such as the M&K (guinea pig maximisation) test. This is true even of 
those chemical respiratory allergens, such as phthalic anhydride, for instance, that are 
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implicated virtually exclusively with the induction of chemical respiratory allergy and have 
rarely, if ever, been shown to cause allergic contact dermatitis. Against this background and in 
combination with other data it might be possible to conclude in a WoE assessment that 
chemicals that (at an appropriate test concentration and test conditions, i.e. skin penetration 
should have occurred) are negative in the LLNA, as well as being considered as not being skin 
sensitizers, can also be regarded as lacking the potential to cause allergic sensitisation of the 
respiratory tract. 


One approach that has been proposed for the identification of chemicals that have the 
potential to cause allergic sensitisation of the respiratory tract is one in which activity is 
measured as a function of the profiles of cytokines produced by draining lymph node cells in 
mice exposed more chronically (over a 2 week period) to the test chemical (Dearman et al., 
2002). This method is predicated on an understanding that allergic sensitisation of the 
respiratory tract is favoured by selective Th2-type immune responses and that in many 
instances chemical respiratory allergy and occupational asthma are associated with IgE 
antibody. Using this approach chemical respiratory allergens are identified as a function of 
their ability to stimulate in mice the selective development of preferential Th2-type immune 
responses associated with a predominance of type 2 cytokine secretion by draining lymph node 
cells (Dearman et al., 2002 and 2003). Specifically, chemical contact allergens promote Th1 
responses characterised by an enhanced production of IFN-gamma, whereas chemical 
respiratory allergens promote Th2 responses characterised by enhanced production of IL-4, IL-
5 and IL-13. Many variables other than the compound itself, such as concentration used to 
induce sensitisation, duration of the sensitisation period, and presence or absence of mitogens 
to reveal differences in cytokine expression have all been noted to have impact on the 
outcome (Van Och et al., 2002). There are general guidelines now available for the conduct of 
the method (Dearman et al., 2003), however, this method has not yet been formally validated 
nor is it widely accepted. 


Another, relatively simple approach may serve the purpose to specifically predict sensitisation 
of the respiratory tract: i.e. increases in total serum IgE antibodies after induction. This 
method is based on statistically significant increases in total serum IgE (see review by Arts and 
Kuper, 2007).  


Methods that use both an induction and an inhalation elicitation or challenge phase and which 
include different parameters such as total and/or specific IgE antibody determinations, lung 
function testing, tests for a specific hyperreactivity (e.g. methacholine challenges), 
bronchoalveolar lavage measurements, and histopathological examination of the entire 
respiratory tract, may provide (additional) information on the potential of chemicals to cause 
respiratory sensitisation. These methods usually use high IgE-responding animal strains; to 
test for Th1-mediated responses low IgE-responding strains should typically be used. Several 
of these models have been reviewed recently (Arts and Kuper, 2007). 


There are currently no predictive methods to identify chemicals that induce asthma through 
non-immunological mechanisms, however, when performing challenge tests including non-
sensitised but challenged controls information can be obtained on non-immunological effects of 
these chemicals. 


 Human data on respiratory sensitisation R.7.3.5.2


Human data on respiratory reactions (asthma, rhinitis, alveolitis) may come from a variety of 
sources: 


· consumer experience and comments, preferably followed up by professionals (e.g. 
bronchial provocation tests, skin prick tests and measurements of specific IgE serum 
levels) 







238 
Chapter R.7a: Endpoint specific guidance 


Version 3.0 – August 2014 
 


 


· records of workers’ experience, accidents, and exposure studies including medical 
surveillance 


· case reports in the general scientific and medical literature 


· consumer tests (monitoring by questionnaire and/or medical surveillance) 


· epidemiological studies 


 


R.7.3.6 Evaluation of available information for respiratory sensitisation 


 Non-human data for respiratory sensitisation R.7.3.6.1


Non-testing data for respiratory sensitisation 


Given the lack of available (Q)SARs for respiratory sensitisation, it is not possible to provide 
any additional guidance. 


Testing data for respiratory sensitisation 


In vitro data 


Presently (March 2007) there are no in vitro tests available to assess respiratory sensitisation. 
If such a method were to become available then it would need to be assessed for its relevance 
and reliability (Hartung et al., 2004). 


Animal data 


Although the LLNA does not represent a method for the specific identification of chemical 
respiratory allergens, there is evidence that chemical respiratory allergens will also elicit 
positive responses in this assay (Kimber, 1995). The interpretation is therefore that a chemical 
which fails to induce a positive response in the LLNA (at an appropriate test concentration) 
most probably lacks the potential for respiratory allergy. Conversely, it cannot be wholly 
excluded that a chemical that induces a positive response in the LLNA, might sensitise the 
respiratory tract upon inhalation or via dermal exposure. Any potential hazard for respiratory 
sensitisation could only be positively identified by further testing, although such testing is 
neither validated nor widely accepted. 


One further approach to the identification of chemicals that have the potential to induce 
allergic sensitisation of the respiratory tract is cytokine fingerprinting (Dearman et al., 2002; 
see Section R.7.3.5.1). This method is predicated on an understanding that allergic 
sensitisation of the respiratory tract is favoured by selective Th2-type immune responses and 
that in many instances chemical respiratory allergy and occupational asthma are associated 
with IgE antibody. 


In addition, there are other approaches that have been proposed and these have been 
reviewed recently (Arts and Kuper, 2007) - although again it is important to emphasise that 
there are currently available no fully evaluated or validated animal models for the predictive 
identification of chemical respiratory allergens.  


As indicated previously, some chemicals may have the potential to induce pulmonary reactions 
via Th1-type immune responses. Studies with typical skin allergens such as DNCB, DNFB and 
picryl chloride (trinitrochlorobenzene) in BALB/c mice, guinea pigs or Wistar rats have shown 
the potential of these chemicals to induce allergic reactions in the lungs that are independent 
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of IgE (Garssen et al., 1991; Garcia et al., 1992; Buckley et al., 1994; Zwart et al., 1994; 
Satoh et al., 1995; and see for a review Arts and Kuper, 2007). Sensitisation and challenge 
with DNCB resulted in laryngitis in low IgE-responding Wistar rats (Arts et al., 1998). [In 
addition, cellular immune responses to these sensitizers were shown to be associated with 
hyperreactivity of the airways to non-specific stimuli (Garssen et al., 1991).] For these 
reasons, it might be the case that people who are sensitised via the skin might suffer adverse 
pulmonary reactions if they were to inhale sufficient amounts of the contact allergen to which 
they were sensitised. As indicated previously, very few precedents for the elicitation of 
pulmonary reactions by skin sensitising chemicals in humans have been observed. In practice 
it appears not to represent a health issue. 


 Human data for respiratory sensitisation R.7.3.6.2


Although human studies may provide some information on respiratory hypersensitivity, the 
data are frequently limited and subject to the same constraints as human skin sensitisation 
data. 


For evaluation purposes, existing human experience data for respiratory sensitisation should 
contain sufficient information about: 


· the test protocol used (study design, controls) 


· the substance or preparation studied (should be the main, and ideally, the only 
substance or preparation present which may possess the hazard under investigation)  


· the extent of exposure (magnitude, frequency and duration) 


· the frequency of effects (versus number of persons exposed) 


· the persistence or absence of health effects (objective description and evaluation) 


· the presence of confounding factors (e.g. pre-existing respiratory health effects, 
medication; presence of other respiratory sensitizers) 


· the relevance with respect to the group size, statistics, documentation  


· the healthy worker effect 


Evidence of respiratory sensitising activity derived from diagnostic testing may reflect the 
induction of respiratory sensitisation to that substance or cross-reaction with a chemically very 
similar substance. In both situations, the normal conclusion would be that this provides 
positive evidence for the respiratory sensitising activity of the chemical used in the diagnostic 
test. 


For respiratory sensitisation, no clinical test protocols for experimental studies exist but tests 
may have been conducted for diagnostic purposes, e.g. bronchial provocation test. The test 
should meet the above general criteria, e.g. be conducted according to a relevant design 
including appropriate controls, address confounding factors such as medication, smoking or 
exposure to other substances, etc. Furthermore, the differentiation between the symptoms of 
respiratory irritancy and allergy can be very difficult. Thus, expert judgment is required to 
determine the usefulness of such data for the evaluation on a case-by-case basis. 


Although predictive models are under validation, there is as yet no internationally recognized 
animal method for identification of respiratory sensitisation. Thus human data are usually 
evidence for hazard identification. 







240 
Chapter R.7a: Endpoint specific guidance 


Version 3.0 – August 2014 
 


 


Where there is evidence that significant occupational inhalation exposure to a chemical has not 
resulted in the development of respiratory allergy, or related symptoms, then it may be 
possible to draw the conclusion that the chemical lacks the potential for sensitisation of the 
respiratory tract. Thus, for instance, where there is evidence that a large cohort of subjects 
have had opportunity for regular inhalation exposure to a chemical for a sustained period of 
time in the absence of respiratory symptoms, or related health complaints, then this will 
provide reassurance regarding the absence of a respiratory sensitisation hazard. 


R.7.3.7 Conclusions on skin and respiratory sensitisation 


The preceding paragraphs on skin and respiratory sensitisation are summarised in the 
separately provided summary tables. However, it is emphasised that the complete guidance 
text should be read in order to gain a correct and complete view of the described area. 


 Remaining uncertainty on sensitisation R.7.3.7.1


Reliable data can be generated on skin sensitisation from well designed and well conducted 
studies in animals. The use of adjuvant in the GPMT may lower the threshold for irritation and 
so lead to false positive reactions, which can therefore complicate interpretation (running a 
pre-test with FCA treated animals can provide helpful information). In international trials, the 
LLNA has been shown to be reliable, but like the guinea pig tests is dependent on the vehicle 
used, and it can occasionally give false positive results with irritants. Careful consideration 
should be given to circumstances where exposure may be sub-optimal due to difficulties in 
achieving a good solution and/or a solution of sufficient concentration. In some circumstances 
inconsistent results from guinea pig studies, or between guinea pig and LLNA studies, might 
increase the uncertainty of making a correct interpretation. Finally, for existing human data 
consideration must be given to whether inter-individual variability is such that it is not 
scientifically sound to generalize from a limited test panel. 


When considering whether or not a substance is a respiratory sensitizer, observations of 
idiosyncratic reactions in only a few individuals with hyper-reactive airways are not sufficient to 
indicate the need for classification. 


Major uncertainties remain in our understanding of the factors that determine whether or not a 
substance is an allergen, and if so, what makes it a skin or a respiratory sensitizer. 


 Concluding on suitability for Classification and Labelling R.7.3.7.2


REACH demands that all available information for a chemical is gathered and any lack of 
information is reported.  


Skin sensitizers 


Standard information required for skin sensitisation is described in Annex VII of REACH, i.e. for 
any substance manufactured or imported in quantity of 1 ton or more. 


A substance can be classified as skin sensitizer following the flow chart for integrated testing 
strategy (ITS) reported in Table R.7.3-1 in Section R.7.3.8.3. 
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According to Directive 67/548/EEC
32


, labelling for skin sensitisation is with symbol Xi, the 
indication of danger irritant and the risk phrase R43 (R43: May cause sensitisation by skin 
contact).   


Respiratory sensitizers 


In REACH, respiratory sensitizers are indicated for harmonised classification and labelling and 
regulated in Annex I of Directive 67/548/EEC. Annex XV in REACH lays down general principles 
for preparing dossiers to propose and justify harmonised classification and labelling of CMRs 
(carcinogenic, mutagenic, toxic for reproduction) and respiratory sensitizers. 


Potential hazard for respiratory sensitisation cannot be easily addressed, as validated testing 
methods are currently not available. A probable hazard for respiratory sensitisation should be 
mentioned in the Safety Data Sheet.  


Although no testing strategy is available, a substance could be classified as respiratory 
sensitizer by following the flow chart for integrated evaluation strategy (IES) reported in 
Section R.7.3.8.3 which is based on existing evidence. 


According to Directive 67/548/EEC, labelling for respiratory sensitizers is with symbol Xn, the 
indication of danger harmful and the risk phrase R42 (R42: May cause sensitisation by 
inhalation). Concluding on suitability for chemical safety assessment: dose response 
assessment and potency 


There is evidence that for both skin sensitisation and respiratory hypersensitivity dose-
response relationships exist (although these are frequently less well defined in the case of 
respiratory hypersensitivity). The dose of agent required to induce sensitisation in a previously 
naïve subject or animal is usually greater than that required to elicit a reaction in a previously 
sensitised subject or animal; therefore the dose-response relationship for the two phases will 
differ. Little or nothing is known about dose-response relationships in the development of 
respiratory hypersensitivity by non-immunological mechanisms. 


It is frequently difficult to obtain dose-response information from either existing human or 
guinea pig data where only a single concentration of the test material has been examined. 
With human data, exposure measurements may not have been taken at the same time as the 
disease was evaluated, adding to the difficulty of determining a dose response. 


Dose-response data however, can be generated from local lymph node assays or, in 
exceptional cases, using specially designed guinea pig test methods. Such types of data can 
give data on induction and elicitation thresholds in these models, but it must be remembered 
these cannot be translated directly to human thresholds. 


Measurement of potency 


Appropriate dose-response data can provide important information on the potency of the 
material being tested. This can facilitate the development of more accurate risk assessments. 
This section refers to potency in the induction phase of sensitisation. 


Neither the standard LLNA nor the GPMT/Buehler is specifically designed to evaluate the skin 
sensitising potency of test compounds, instead they are used to identify sensitisation potential 
for classification purposes. However, all could be used for some estimate of potency. The 
relative potency of compounds may be indicated by the percentage of positive animals in the 


                                           
32


 Directive 67/548/EEC will be repealed and replaced with the EU Regulation on classification, labelling 
and packaging of substances and mixtures, implementing the Globally Harmonized System (GHS). See 
section R.7 Introduction 
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guinea pig studies in relation to the concentrations tested. Likewise, in the LLNA, the EC3 
value (the dose estimated to cause a 3-fold increase in local lymph node proliferative activity) 
can be used as a measure of relative potency (ECETOC, 2000). Often linear interpolation of a 
critical effect dose from the EC3 is proposed (ECETOC), but more advanced statistical 
approaches basing conclusions on the characteristic of the dose response curve and variability 
of the results is also used (Basketter et al., 1999, van Och et al., 2000). The dose-response 
data generated by the LLNA makes this test more informative than guinea pig assays for the 
assessment of skin sensitising potency. EC3 data correlate well with human skin sensitisation 
induction thresholds derived from historical predictive testing (Schneider et al., 2004; Griem, 
2003; Basketter et al., 2005b). Accordingly, there are proposals for how this information may 
be used in a regulatory sense (Basketter et al., 2005b) and for risk assessment. 


Derivation of a DNEL  


Potency information, such as the LLNA EC3 value, can be utilised for the derivation of no-effect 
levels, that is – in this instance - the threshold required for the induction of skin sensitisation. 
It should be noted that thresholds for skin sensitisation should be expressed in terms of dose 
per unit area. As mentioned above, the EC3 value correlates well with thresholds observed in 
previously published human predictive test data and with clinical experience (reviewed in 
Basketter et al., 2007a). The EC3 value can then be extrapolated by the application of 
assessment factors (reflecting e.g. intra and inter-individual variability and vehicle matrix 
effects) to derive no-effect levels (expressed in µg/cm2of skin) for use of specific skin 
sensitizers in defined exposure situations (Gerberick et al., 2001; Felter et al., 2002 and 2003; 
Basketter et al., 2006). The approach is commonly referred to as quantitative risk assessment 
(QRA) and has been deployed, with considerable effect, to identify safe exposure levels for a 
range of skin sensitising chemicals (Zachariae et al., 2003; Basketter et al., 2003). Most 
recently, this has been reported extensively for fragrance and preservative sensitizers (Api et 
al., 2007; Basketter et al., 2007b). 


Guidance on how to use the potency information for qualitative assessment (see also Section 
E.3.4.2) and how to derive a DNEL as a second step in the safety assessment of sensitizers is 
given in Appendix R.8-10. 


 Additional considerations R.7.3.7.3


Chemical allergy is commonly designated as being associated with skin sensitisation (allergic 
contact dermatitis), or with sensitisation of the respiratory tract (asthma and rhinitis). In view 
of this it is sometimes assumed that allergic sensitisation of the respiratory tract will result 
only from inhalation exposure to the causative chemical, and that skin sensitisation necessarily 
results only from dermal exposure. This is misleading, and it is important for the purposes of 
risk management to acknowledge that sensitisation may be acquired by other routes of 
exposure. Since adaptive immune responses are essentially systemic in nature, sensitisation of 
skin surfaces may theoretically develop from encounter with contact allergens via routes of 
exposure other than dermal contact (although in practice this appears to be uncommon). 
Similarly, there is evidence from both experimental and human studies which indicate that 
effective sensitisation of the respiratory tract can result from dermal contact with a chemical 
respiratory allergen. Thus, in this case, it appears that the quality of immune response 
necessary for acquisition of sensitisation of the respiratory tract can be skin contact with 
chemical respiratory allergens (Kimber et al., 2002). Such considerations have important 
implications for risk management. Thus, for instance, there is a growing view that effective 
prevention of respiratory sensitisation requires protection of both skin and respiratory tracts. 
This includes the cautious use of known contact allergens in products to which consumers are 
(or may be) exposed via inhalation, such as sprays. The generic advice is that appropriate 
strategies to minimise the risk of sensitisation to chemical allergens will require consideration 
of providing protection of all relevant routes of exposure. 
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 Information not adequate R.7.3.7.4


A WoE approach, comparing available adequate information with the tonnage-triggered 
information requirements by REACH, may result in the conclusion that the requirements are 
not fulfilled. In order to proceed in further information gathering the testing strategy given in 
the next Section R.7.3.8 can be adopted. 


 


R.7.3.8 Integrated testing strategy (ITS) for sensitisation 


 Objective / General principles R.7.3.8.1


Ensure that the objective of this testing strategy is to give guidance on a stepwise approach to 
hazard identification with regard to the endpoint; a key principle of the strategy is that the 
results of one study are evaluated before another is initiated. The strategy should seek to 
ensure that the data requirements are met in the most efficient and humane manner so that 
animal usage and costs are minimised. 


 Preliminary considerations  R.7.3.8.2


The guidance given in Sections R.7.3.2 to R.7.3.4 above will have enabled the identification of 
the data gaps that need to be filled in to meet the requirements of REACH as defined in 
Annexes VI to XI. Careful consideration of existing toxicological data, exposure characteristics 
and current risk management procedures is recommended to ascertain whether the 
fundamental objectives of the ITS (see above) have already been met. Give guidance on other 
factors that might mitigate data requirements for the endpoint of interest e.g. possession of 
other toxic properties, characteristics that make testing technically not possible. 


 Testing strategies for sensitisation R.7.3.8.3


Develop a testing strategy for the endpoint that takes account of existing data on toxicity, 
exposure characteristics as well as the specific rules for adaptation from standard information 
requirements, as described in column 2 of Annexes VII-X, together with some general rules for 
adaptation from standard information requirements in Annex XI.  
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Figure R.7.3-1 Integrated testing strategy for skin sensitisation 
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Figure R.7.3-2 Integrated evaluating strategy for respiratory sensitisation data* 


 


 


* In contrast to tests for skin sensitisation, the performance of tests for respiratory sensitisation is 
currently not required under REACH. Therefore the present IES scheme depicts a strategy for evaluating 
existing data.  
** This does not discount the possibility that the chemical may induce respiratory hypersensitivity 
through non-immunological mechanisms. Chemicals that act through such mechanisms are usually 
identified on the basis of evidence from human exposure.  
*** not yet available 
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R.7.4 Acute toxicity 


R.7.4.1 Introduction 


Assessment of the acute toxic potential of a chemical is necessary to determine the adverse 
health effects that might occur following accidental or deliberate short-term exposure. The 
nature and severity of the acute toxic effects are dependent upon various factors, such as the 
mechanism of toxicity and bioavailability of the chemical, the route and duration of exposure 
and the total amount of chemical to which the person or animal is exposed. 


 Definition of acute toxicity R.7.4.1.1


The term acute toxicity is used to describe the adverse effects, which may result from a single 
exposure (i.e. a single exposure or multiple exposures within 24 hours) to a substance. In the 
context of this guidance, exposure relates to the oral, dermal or inhalation routes. The adverse 
effects can be seen as clinical signs of toxicity (for animals, refer to OECD Guideline Document 
19, 2000), abnormal body weight changes, and/or pathological changes in organs and tissues, 
which in some cases may result in death. In addition to acute systemic effects, some 
substances may have the potential to cause local irritation or corrosion of the gastro-intestinal 
tract, skin or respiratory tract following a single exposure. Acute irritant or corrosive effects 
due to the direct action of the chemical on the exposed tissue are not specifically covered by 
this document, although their occurrence may contribute to the acute toxicity of the chemical 
and must be reported. The endpoints of skin and eye irritation/corrosion and respiratory 
irritation are addressed in Section R.7.2. 


At the cellular level acute toxicity can be related to three main types of toxic effect, (i) general 
basal cytotoxicity (ii) selective cytotoxicity and (iii) cell-specific function toxicity. Acute toxicity 
may also result from chemicals interfering with extracellular processes (ECVAM workshop 
report 16, 1996). Toxicity to the whole organism also depends on the degree of dependence of 
the whole organism on the specific function affected. 


 Objective of the guidance on acute toxicity R.7.4.1.2


A chemical substance may induce systemic and/or local effects. This document is concerned 
with assessment of systemic effects following acute exposure. 


Generally the objectives are to establish: 


· whether a single exposure (or multiple exposures within 24 hours) to the substance of 
interest could be associated with adverse effects on human health; and/or 


· what types of toxic effects are induced, their time of onset, duration and severity (all to 
be related to dose); and/or 


· the dose-response relationships to determine the LD50, the LC50, the discriminating 
dose, or the acute toxic class; and/or  


· when possible, the slope of the dose-response curve; and/or 


· when possible, whether there are marked sex differences in response to the substance; 
and 


· what information enables the classification and labelling of the substance for acute 
toxicity 
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The indices of LD50 and LC50 are statistically-derived values relating to the dose that is expected 
to cause death in 50% of treated animals in a given period; these values do not provide 
information on all aspects of acute toxicity. Indeed, information on lethality is not an essential 
requirement for the classification decision or risk assessment. Other parameters and 
observations and their type of dose response may yield valuable information. The potential to 
avoid acute toxicity testing should be carefully exploited by application of read-across or other 
non-testing means. Furthermore, there is an overriding obligation to minimize the use of 
animals in any assessment of acute toxicity. 


For risk assessment, further considerations on the nature and reversibility of the toxic effects 
are necessary. 


R.7.4.2 Information requirements for acute toxicity 


The standard information requirements for acute toxicity under the REACH Regulations are as 
follows: 


Annex VII (≥1 t/y): acute toxicity via the oral route of exposure is required;  


Column 2 of Annex VII details specific rules for adaptation of these information requirements, 
notably allowing for the waiving of acute oral toxicity testing if the substance is corrosive to 
the skin or if a study on acute toxicity by the inhalation route is available. 


Annex VIII -X (≥ 10 t/y): acute toxicity via the oral and dermal or inhalation route of 
exposure. 


Column 2 of Annex VIII details specific rules for adaptation, notably requiring information on at 
least one other route of exposure depending on the nature of the substance and the likely 
route of human exposure (for details see Annex VIII Section 8.5); as for Annex VII, allowance 
is made for the waiving of acute oral toxicity testing if the substance is corrosive to the skin. 


If there is any reason (alert from existing data) for a concern of acute toxicity at non-corrosive 
levels, one could point out needs to address this. 


R.7.4.3 Information and its sources on acute toxicity  


Information on acute toxicity, as detailed below, can be obtained from a variety of sources 
including unpublished studies, data bases and publications such as books, scientific journals, 
criteria documents, monographs and other publications (see Chapter R.3 for further general 
guidance).  


 Non-human data on acute toxicity R.7.4.3.1


Non-testing data on acute toxicity 


Non-testing data can be provided by the following approaches: a) structure-activity 
relationships (SARs) and quantitative structure-activity relationships (QSARs), collectively 
called (Q)SARs; b) expert systems incorporating (Q)SARs and/or expert rules; and c) grouping 
methods (read-across and categories. These approaches can be used to assess acute toxicity if 
they provide relevant and reliable (adequate) data for the chemical of interest. Guidance on 
how to assess the relevance and reliability of non-testing data is provided in the general 
guidance on (Q)SARs in Section R.6.1 and on grouping approaches in Section R.6.2. Non-
testing methods should be documented according to the appropriate reporting formats (see 
Sections R.6.1.9 and R.6.2.6). In the case of (Q)SARs and expert systems, a detailed 
description of available models is provided in the JRC QSAR Model Database 
(http://qsardb.jrc.it/). 



http://qsardb.jrc.it/
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Compared with some endpoints, there are relatively few (Q)SAR models and expert systems 
capable of predicting acute toxicity. Available approaches have been reviewed in the literature 
(Cronin et al., 1995,2003; Lessigiarska et al., 2005; Tsakovska et al., 2006). On the basis of 
these reviews, the following conclusions can be made: a) the relatively small number of 
models for in vivo toxicity is related to the nature of the endpoint – acute toxicity 
measurements are usually related to whole body phenomena and are therefore very complex. 
The complexity of the mechanisms involved leads to difficulties in the QSAR modelling process; 
b) most QSAR models identify hydrophobicity as a parameter of high importance for the 
modelled toxicity. In addition, many models indicate the role of the electronic and steric 
effects; c) most literature-based models are restricted to single classes of chemicals, such as 
phenols, alcohols, anilines. Models based on more heterogeneous data sets are those 
incorporated in the expert systems. 


In the sections below some examples are given in order to illustrate the potential possibility for 
applying the (Q)SAR approaches for the acute toxicity endpoint for predictive purposes or to 
investigate the mechanisms of toxicity. 


(Q)SAR models 


QSARs on inhalation toxicity 


Some simple regression models have been developed for predicting the inhalational toxicity of 
volatile substances, and these can be used reliably within their domains of applicability. 
Typically, parameters such as vapour pressure (VP) and boiling point (BP) have been found to 
be useful predictors of the acute toxic effect (e.g. LC50 value). These models are based on the 
assumption that toxicity occurs by the non-specific mechanism of narcosis, and that the LC50 
data are based on tests in which a steady-state concentration has been reached in the blood. 
These models are suitable only for systemic acting volatile compounds. 


For example, acute (non-lethal) neurotoxicity data for the neurotropic effects of some common 
solvents on both rats (whole-body exposures for 4h) and mice (whole-body exposures for 2h), 
taken from Frantik et al (1996), were subjected to QSAR analysis by Cronin (1996). Stepwise 
regression analysis of the 4-hr toxicity data causing the 30% depression in response 
(log1/ECR30) in rats gave the following equation: 


log1/ECR30 = 0.361 ClogP – 0.117 0c - 1.76 


n = 37 R2 = 0.817 s = 0.280 F = 35.2 


This relationship demonstrates a partial dependence of neurotoxicity with the octanol-water 
partition coefficient, logP. The negative correlation with the zero-order molecular connectivity 
0c is thought to be an indication that the membrane permeability of blood-brain barrier is 
reduced for large molecules. 


Stepwise regression for mouse neurotoxicity gave the following equation: 


log1/ECM30 = 0.212 ClogP + 0.00767 BP – 0.176 0c - 2.03 


n = 39 R2 = 0.811 s = 0.271 F = 22.4 


in which BP is the boiling point of the substance (BP is inversely related to vapour pressure). 


The application of principal components analysis (PCA), to separate compounds of high 
neurotoxicity from those of low neurotoxicity, suggested that in addition to partitioning 
through a membrane (determined by logP and molecular size), aqueous solubility and volatility 
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are also important factors governing neurotoxicity (Cronin, 1996). Metabolism to more toxic 
compounds is suggested as a possible cause of compounds appearing as outliers in the QSARs. 


QSARs for predicting LD50 


There are references in the literature to a few models for predicting LD50, generally for small 
sets of compounds. For example, Hansch & Kurup (2003) developed the following QSAR to 
predict the toxicity of barbiturates (LD50) in for female white mice, using toxicity data from 
Cope and Hancock (1939): 


log1/LD50 = –1.44 log P + 0.16 NVE – 8.70 


n = 11 R2  = 0.924 s = 0.077 R2
cv = 0.879 


where NVE is the number of valence electrons (used as a measure of polarisability). 


QSARs for predicting human toxicity 


The same descriptors were used to predict the LD100 of miscellaneous drugs to humans, using 
toxicity data from King (1985): 


log1/C = 0.61 log P + 0.017 NVE + 1.44 


n = 36 R2 = 0.850 s = 0.438 R2cv = 0.817 


QSARs for predicting in vitro effects 


A number of QSAR models for predicting in vitro effects are cited in the literature (reviewed in 
Tsakovskaet al., 2006), but these are not directly relevant to the assessment of acute toxicity 
for regulatory purposes. In general, these models have been developed to investigate the 
mechanisms of cytotoxic action, and they outline the role of hydrophobicity as well electronic 
descriptors, including electrotopological state descriptors (Lessigiarska et al., 2006), bond 
dissociation energies (Selassie et al., 1999), and dissociation constants (Moridani et al., 2003). 
While these models are not directly relevant to the assessment of acute toxicity, the fact that 
reliable QSARs can be developed for the in vitro cytotoxicity of defined groups of chemicals 
indicates that the approach of modelling in vitro data should be further explored with a view to 
integrating such QSARs into the ITS for acute toxicity. For example, a battery of QSARs could 
be developed for predicting the in vitro data of a validated in vitro test, and then used to 
supplement or replace in vivo testing. 


Expert systems 


For heterogeneous groups of compounds, expert systems are available in which rule bases 
express generalised relationships between chemical structure and toxicity. In knowledge-based 
experts systems (see also Section R.6.1), such as HazardExpert, such rules are derived from 
human expert opinion. In statistically based expert systems, such as TOPKAT and MultiCASE, 
statistical methods were used to derive (Q)SAR models (see also Section R.6.1). 


HazardExpert 


HazardExpert is a module of Pallas software developed by CompuDrug Limited 
(http://www.compudrug.com). The program works by searching the query structure for known 
toxicophores, which are stored in the “Toxic Fragments Knowledge Base” and which include 
substructures exerting both positive and negative modulator effects. Once a toxicophore has 
been identified, this triggers estimates for a number of toxicity endpoints, including 
neurotoxicity. The default knowledge base of the system is based on a US-EPA report (Brink 
and Walker, 1987) and scientific information collected by CompuDrug Limited. This program 



http://www.compudrug.com/
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can be linked to MetabolExpert, another module of the Pallas software, to predict the toxicity 
of the parent compound and its metabolites. Information on the validity of the model is not 
available. Investigations on the validity and applicability of HazardExpert are needed before 
recommendations can be made about its regulatory use. 


TOPKAT 


The TOPKAT software package employs cross-validated quantitative structure-toxicity 
relationship (QSTR) models for assessing various measures of toxicity 
(http://accelrys.com/products/discovery-studio/toxicology/). The Rat Oral LD50 module of 
TOPKAT includes 19 QSAR regression models for different chemical classes. The models are 
based on a number of structural, topological and electrophysiological indices, and they make 
predictions of the oral acute median lethal dose in the rat (LD50). 


The TOPKAT rat oral LD50 models are based on experimental data from the RTECS. Since 
RTECS lists the most toxic value when multiple values exist, the TOPKAT model tends to 
overestimate the toxicity of query structures. 


The Rat Inhalation LC50 module of TOPKAT contains five submodels related to different 
chemical classes. 


TOPKAT models, including the models for acute oral toxicity, have been used by Danish EPA to 
evaluate the dangerous properties of around 47 000 organic substances on the EINECS list 
[17]. An external evaluation of this model using 1840 chemicals not contained in the TOPKAT 
database gave poor results (R2 = 0.31). However, 86% of estimations fall within a factor of 10 
from test results (DK EPA study). 


The Danish EPA concluded that the TOPKAT model is sufficient to give an indication of the least 
strict classification for acute toxicity, Xn; R22. An Internet version of the Danish QSAR 
database is accessible from the ECB website (http://qsardb.jrc.it). 


MultiCASE 


The MultiCASE software (http://www.multicase.com) contains an acute toxicity module, which 
consists of a rat LD50 model based on 7920 compounds from compilations by FDA, NTP and 
WHO data. Information on the validity of the model is not available. Investigations on the 
validity and applicability of MultiCASE are needed before recommendations can be made about 
its regulatory use. 


Testing data on acute toxicity 


In vitro data 


There are currently no in vitro tests that have been officially adopted by the EU or OECD for 
assessment of acute toxicity. 


However, a number of in vitro tests for acute toxicity are undergoing a validation process: 


Two In vitro basal cytotoxicity assays for predicting starting doses for in vivo oral toxicity tests 
and lethal concentrations in man have undergone peer review by ICCVAM, namely the BALB/c 
3T3 NRU & normal human keratinocyte (NHK) NRU assays   
(http://iccvam.niehs.nih.gov/methods/acutetox/inv_nru_brd.htm).  


Two in vitro tests pre-validated: TER and PCP in 2 renal cell lines (test battery). The loss of 
monolayer integrity is often an early indicator of nephrotoxicity in intact renal epithelia in vitro 
and reflects loss of renal function in vivo. Trans-epithelial resistance (TER), coupled with 



http://accelrys.com/products/discovery-studio/toxicology/

http://qsardb.jrc.it/

http://www.multicase.com/

http://iccvam.niehs.nih.gov/methods/acutetox/inv_nru_brd.htm
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enhanced paracellular permeability (PCP), is a good measure of this integrity. (Duff et al., 
2002). These tests should be used in a WoE approach as alerts or correctors in respect to the 
basal cytotoxicity assays. Their contribution is under evaluation in A-Cute-Tox (see below). 


A ECVAM validated test, the CFU-GM, to predict anticancer agents induced myelotoxicity in 
humans, is now under evaluation to widen its applicability domain to chemicals’ induced 
toxicity (http://ecvam-dbalm.jrc.ec.europa.eu/). If sufficiently validated and suited to the 
purpose of assessment of acute toxicity, this could be included in a WoE. 


The integrated project A-Cute-Tox (A 5-year 6th FP project initiated in 2005) is addressing the 
possible replacement of the acute oral systemic toxicity tests (http://www.acutetox.org/). 
Particular attention should be given in the future to results of the project. 


Animal data 


Data may be available, particularly for phase-in substances, from a wide variety of animal 
studies, which give different amounts of direct or indirect information on the acute toxicity of a 
substance; e.g.: 


• OECD TG 420 (EU B.1 bis) Acute oral toxicity – Fixed dose procedure 
• OECD TG 423 (EU B.1tris) Acute oral toxicity – Acute toxic class method 
• OECD TG 425 Acute oral toxicity – Up-and-down procedure 
• OECD 401 (EU B.1) Acute Oral Toxicity (method deleted from the OECD Guidelines for 


testing of chemicals and from Annex V to Directive 67/548/EEC; see below) 
• OECD TG 402 (EU B.3) Acute dermal toxicity 
• OECD TG 403 (EU B.2) Acute inhalation toxicity 
• Draft OECD TG 433 “Acute Inhalation Toxicity, Fixed Dose Procedure”; 
• Draft OECD TG 436 “Acute Inhalation Toxicity, Acute Toxic Class Method”; 
• Draft OECD TG 434 “Acute Dermal Toxicity, Fixed Dose Procedure”; 
• ICH compliant studies; 
• Mechanistic and toxicokinetic studies; 
• Studies in non-rodent species. 


Traditionally, acute toxicity tests on animals have used mortality as the main observational 
endpoint, usually in order to determine LD50 or LC50 values. These values were regarded as key 
information for hazard assessment and supportive information for risk assessment. However, 
derivation of a precise LD50 or LC50 value is no longer considered essential. Indeed, some of 
the current standard acute toxicity test guidelines, such as the fixed dose procedures (OECD 
420, EU B.1 bis and draft OECD 433), use signs of non-lethal toxicity and have animal welfare 
advantages over the other guidelines. 


Existing OECD TG 401 (EU  B.1) data would normally be acceptable but testing using this 
deleted method must no longer be performed. 


In addition to current regulatory methods, acute toxicity data on animals may be obtained by 
conducting a literature search and reviewing all available published and unpublished 
toxicological or general data, and the official/existing acute toxicological reference values. For 
more extensive general guidance see Section R.3.1. 


Utilising all the available information from sources such as those above, a Weight of Evidence 
approach should be taken to maximise use of existing data and minimise the commissioning of 
new testing. 


When several data are available, a hierarchal strategy should be used to focus on the most 
relevant. 


 



http://ecvam-dbalm.jrc.ec.europa.eu/

http://www.acutetox.org/
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 Human data on acute toxicity R.7.4.3.2


Acute toxicity data on humans may be available from: 


• Epidemiological data identifying hazardous properties and dose-response relationships; 
• Routine data collection, poisons data, adverse event notification schemes, coroner’s 


report; 
• Biological monitoring/personal sampling; 
• Human kinetic studies – observational clinical studies; 
• Published and unpublished industry studies; 
• National poisoning centres. 


The main obstacles to the use of human data are their limited availability and often limited 
information on levels of exposure (ECETOC, 2004). 


 Exposure considerations for acute toxicity R.7.4.3.3


With regard to acute toxicity, exposure considerations are detailed in column 2 in Annex VIII, 
but not in Annex XI. If there is only one demonstrated route of exposure, this route must be 
addressed. Where the potential for human exposure exists, the most likely route, or routes, of 
exposure should be determined so that the potential for acute toxicity by these routes can be 
assessed. Determination of the most likely route of exposure will have to take into account not 
only how the substance is manufactured and handled, including engineering controls that are 
in place to limit exposure, but also the physico-chemical properties of the substance, for 
instance, whether the substance is a solid or liquid, the particle size and proportion of 
respirable and inhalable particles, vapour pressure and log P. 


R.7.4.4 Evaluation of available information on acute toxicity 


The detailed generic guidance provided in Chapter R.4 on the process of judging and ranking 
the available data for its adequacy (reliability and relevance), completeness and remaining 
uncertainty  is relevant to information on acute toxicity. 


 Non-human data on acute toxicity R.7.4.4.1


Non-testing data on acute toxicity 


Physico-chemical properties
33


 


It may be possible to infer from the physico-chemical characteristics of a substance whether it 
is likely to be corrosive or absorbed following exposure by a particular route and, produce 
acute toxic effects. Physico-chemical properties may be important in the case of the inhalation 
route (vapour pressure, MMAD, log Kow), determining the technical feasibility of the testing and 
acting upon the distribution in the airways in particular for local-acting substances. Indeed, 
some physico-chemical properties of the substance or mixture could be the basis for waiving 
testing. In particular, it should be considered for low volatility substances, which are defined as 
having vapour pressures <1 x 10-5 kPa (7.5 x 10-5 mmHg) for indoor uses, and <1 x 10-4 kPa 
(7.5 x 10-4 mmHg) for outdoor uses. Furthermore, inhalable particles are capable of entering 
the respiratory tract via the nose and/or mouth, and are generally smaller than 100 μm in 
diameter. Particles larger than 100 μm are less likely to be inhalable. In that way, particular 
attention should be driven on results of aerosol particle size determination. 


                                           
33 Refer also to Tables R.12-1 to R.12-6 in Section R.7.12 
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In particular, for substances in powder form, particle size of the material decisively influences 
the deposition behaviour in the respiratory tract and potential toxic effects. Particle size 
considerations (determined by e.g. granulometry testing, OECD 110) can be useful for: 


• selecting a representative sample for acute inhalation toxicity testing; 
• assessing the respirable and inhalable fractions, preferably based on aerodynamic 


particle size; 
• justifying derogations from testing, for instance, when read-cross (or chemical grouping 


approach) data can be associated with results from particle size distribution analyses 
(see Section R.6.2). 


Physico-chemical properties are also important for determination of the potential of exposure 
through the skin, for example, log Kow, molecular weight and volume, molar refraction, degree 
of hydrogen bonding, melting point (Hostýnek, 1998). 


Read-across to structurally or mechanistically similar substances (SAR) 


Generic guidance on the application of grouping approaches is provided in Section R.6.2. 


(Q)SAR 


Several (Q)SAR systems are available that can be used to make predictions about, for 
example, dermal penetration or metabolic pathways (see cross-cutting QSAR guidance for list 
of models). However, these systems have not been extensively validated against appropriate 
experimental data and it has not been yet verified if the results genuinely reflect the situation 
in vivo. That is why the modelled data can be used for hazard identification and risk 
assessment purposes only as part of a WoE approach. 


The complexity of the acute toxicity endpoint (possibility of multiple mechanisms) is one of the 
reasons for limited availability and predictivity of QSAR models. In the absence of complete 
validation information, available models could be used as a part of the WoE approach for 
hazard identification and risk assessment purposes after precise evaluation of the information 
derived from the model. 


Evaluation of the validity of the method 


An evaluation of model validity according to OECD principles should be available, as described 
in Section R.6.1. 


Evaluation of the reliability of the individual prediction 


The reliability of individual (Q)SAR predictions should be evaluated, as described in Section 
R.6.1.  
The evaluations of model validity and estimate reliability should be documented according to 
the appropriate reporting formats, as described in Section R.6.1.  
In the case of grouping approaches, adequacy should be assessed and documented according 
to guidance described in Section R.6.2. 


Testing data on acute toxicity 


In vitro data 


The in vitro tests that are currently available provide supplementary information, which may 
be used to determine starting doses for in vivo studies, assist evaluation of data from animal 
studies, especially in identification of species differences, or to increase understanding of the 
toxicological mechanism of action of the substance. They cannot be used to replace testing in 
animals completely, although this may be possible in the future. 
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The outcome of the EU-US (ECVAM-ICCVAM) validation study on the Use of In Vitro Basal 
Cytotoxicity Test Methods For Estimating Starting Doses For Acute Oral Systemic Toxicity 
(http://iccvam.niehs.nih.gov/methods/acutetox/inv_nru_brd.htm)  was that the Peer Review 
Panel agreed that the applicable validation criteria have been adequately addressed for using 
these in vitro test methods in a WoE approach to determine the starting dose for acute oral in 
vivo toxicity protocols. Moreover, on the basis of a preliminary analysis of data, there is the 
indication that the cytotoxicity tests might be useful in predicting low toxicity substances 
(LD50³ 2g/kg body weight) and that they might therefore be used to filter these out in the 
future. This application needs to be validated with a wider range of compounds. 


In vitro data may be useful for predicting acute toxicity in humans providing that the domain 
of applicability for the test method is appropriate for the class of chemical under evaluation 
and a range of test concentrations have been investigated that permit calculation of an IC50 
(inhibitory concentration 50%) value. Indeed, on the basis of a preliminary comparison of data, 
there is the indication that the results of in vitro cytotoxicity tests may be more predictive of 
acute oral toxicity in humans than rat or mouse data. This aspect needs to be further 
investigated. 


Generic guidance is given in Chapter R.4 for judging the applicability and validity of the 
outcome of various study methods, assessing the quality of the conduct of a study (including 
how to establish whether the substance falls within the applicability domain of the method and 
the validation status for the given domain) and aspects such as vehicle, number of duplicates, 
exposure/ incubation time, GLP-compliance or comparable quality description. 


Animal data 


Acute toxicity tests on animals have primarily used mortality as the main observational 
endpoint, usually in order to determine LD50 or LC50 values, although some of the current 
standard protocols, such as the fixed dose procedure (OECD TG 420, EU B.1 bis), use evident 
signs of toxicity in place of mortality. In many cases, there will be little information on the 
cause of death or mechanism underlying the toxicity, and only limited information on 
pathological changes in specific tissues or clinical signs, such as behavioural or activity 
changes. 


Many acute toxicity studies on chemicals of low toxicity are performed as limit tests. For more 
harmful chemicals choice of optimum starting dose will minimize use of animals. When multiple 
dose levels are assessed, characterisation of the dose-response relationship may be possible 
and signs of toxicity identified at lower dose levels may be useful in estimating LOAELs or 
NOAELs for acute toxicity. For local acting substances, mortality after inhalation may occur due 
to tissue damage in the respiratory tract. In these cases, the severity of local effects may be 
related to the dose or concentration level and therefore, it might be possible to identify a 
LOAEL or NOAEL. For systemic toxicity, there could be some evidence of target organ toxicity 
(pathological findings have to be documented) or signs of toxicity based on clinical 
observations. 


Whichever approach is used in determining acute toxicity critical information needs to be 
derived from the data to be used in risk assessment. It is important to identify those dose 
levels which produce signs of toxicity, the relationship of the severity of these with dose and 
the level at which toxicity is not observed (i.e. the acute NOAEL). 


In addition to current available OECD or EU test methods (see Section R.7.4.3), alternative in 
vivo test methods for assessment of acute dermal and inhalation toxicity are in the process for 
adoption and use for regulatory purposes. Whichever test is used to evaluate acute toxicity on 
animals, the evaluation of studies takes into account the reliability based on the approach of 
Klimisch et al. (1997) (standardised methods, GLP, detailed description of the publication), the 
relevance, and the adequacy of the data for the purposes of evaluating the given hazard from 
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acute exposure (for more guidance see Section R.4.2). The best studies are those that give a 
precise description of the nature and reversibility of the toxic effect, the number of subjects, 
gender, the number of animals affected by the observed effects and the exposure conditions 
(atmosphere generation for inhalation, duration and concentration or dose). The relevance of 
the data should be determined in describing the lethal or non-lethal endpoint being measured 
or estimated. 


In addition, when several studies results are available for one substance, the most relevant 
one should be selected; data from others studies that have been evaluated should be 
considered as supportive data for the full evaluation of the substance. 


The classification criteria for acute inhalation toxicity relate to a 4-hour experimental exposure 
period. If data for a 4-hour period are not available then extrapolation of the results to 4 hours 
are often achieved using Haber’s Law (C.t = k). However, there are limits to the validity of 
such extrapolations, and it is recommended that the Haber’s Law approach should not be 
applied to experimental exposure durations of less than 30 minutes or greater than 8 hours in 
order to determine the 4-hour LC50 for C&L purposes. 


Nowadays a modification of Haber’s Law is used (Cn.t = k) as for many substances it has been 
shown that n is not equal to 1 (Haber’s Law). In case extrapolation of exposure duration is 
required, the n value should be considered. If this n value is not available from literature, a 
default value may be used. It is recommended to set n = 3 for extrapolation to shorter 
duration than the duration for which the LC50 or EC50 was observed and to set n = 1 for 
extrapolation to longer duration (ACUTEX TGD, 2006), also taking the range of approximately 
30 minutes to 8 hours into account. 


Experimentally, when concentration-response data are needed for specific purposes, OECD TG 
403 (EU B.2) or the CxT approach could be taken into consideration. The OECD TG 403/(EU 
B.2 will result in a concentration-response curve at a single exposure duration, the CxT 
approach will result in a concentration-time-response curve, taking different exposure 
durations into account. The CxT approach (under consideration for the revision of OECD TG 
403) uses two animals per CxT combination and exposure durations may vary from about 15 
minutes up to approximately 6 hours. This approach may provide detailed information on the 
concentration-time-response relationship in particular useful for risk assessment and 
determination of NOAEL/LOAEL. 


 Human data on acute toxicity R.7.4.4.2


When available, epidemiological studies, case reports, information from medical surveillance or 
volunteer studies may be crucial for acute toxicity and can provide evidence of effects that are 
undetectable in animal studies (e.g. symptoms like nausea or headache). Nevertheless, the 
conduct of human studies is not recommended. 


Such data could also be useful to identify particular sensitive sub-populations like new born, 
children, patients with diseases (in particular with chronic respiratory, e. g. asthma, BPOC). 


Additional guidance should be provided on the reliability and the relevance of human studies 
because there are no standardised guidelines for such studies (except for odour threshold 
determination) and these are not usually conducted according to GLP. Such guidance is 
provided in Section R.4.3.3. 


 Exposure considerations on acute toxicity R.7.4.4.3


Particular attention should be addressed to the potential routes of exposure in humans to 
select the appropriate testing strategy. 
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Generic aspects of data waivers based on exposure considerations are presented in Section 
R.5.1. Information on the role of exposure information in the testing strategies for acute 
toxicity is presented in Section R.7.4.6. 


 Remaining uncertainty on acute toxicity R.7.4.4.4


In most cases, remaining uncertainties will exist due to the absence of valid human acute 
toxicity data, and so appropriate assessment factors should be applied. Toxicokinetic data 
could help in deriving chemical-specific interspecies assessment factors. As acute toxicity 
testing does not usually include clinical chemistry, haematology and detailed histopathology 
and functional observations, an additional assessment factor may need to be applied when a 
NOAEL or LOAEL from these studies is used to derive DNELs (for more guidance on the setting 
of DNELs for acute toxicity, see Chapter R.8, Appendix R.8-8). 


 


R.7.4.5 Conclusions on acute toxicity 


 Concluding on suitability for Classification and Labelling R.7.4.5.1


In order to achieve classification and labelling, Annex VI of the Dangerous Substances 
Directive 67/548/EEC


34
 must be applied. The criteria for classification are based on specific ‘cut 


offs’ based on the LD50 or LC50, although determination of a precise LD50 or LC50 value is not 
essential for classification purposes. This is because the LD50/LC50 is not an absolute value 
(Schütz, 1969) since many factors influence its reproducibility (Zbinden and Flury-Roversi, 
1981). 


Ideally, classification and labelling should be achieved using data generated from studies 
conducted in accordance with officially adopted OECD test guidelines, or test methods 
incorporated for the time being into Annex V of Directive 67/548/EEC


35
. Such studies will 


permit identification of the LD50, LC50, the discriminating dose (fixed dose procedures), or a 
range of exposure where lethality and/or severe toxicity is expected (acute toxic class 
methods). For materials of low toxicity (no mortalities expected at the upper dose limit) testing 
is restricted to this dose level (the limit test) and if absence of mortalities is confirmed, 
classification of the substance with respect to acute toxicity is not required. 


In the Up-and-Down Procedure (OECD TG 425), where individual animals are dosed 
sequentially, estimation of the LD50 with a confidence interval is possible and this can be used 
for classification purposes. Data generated in the fixed dose/concentration procedures (OECD 
TG 420, draft 433 and 434 and EU B.1 bis) and the acute toxic class methods (OECD TG 423, 
draft TG 436 and EU B.1 tris) are equally sufficient for classification purposes. In the fixed 
dose/concentration procedures, the discriminating dose is identified as the dose causing 
evident toxicity but not mortality, and must be one of the four dose levels specified in the test 
method. Evident toxicity is a general term describing clear signs of toxicity such that at the 
next highest dose level, either severe pain and enduring signs of severe distress, moribund 
status or probable mortality can be expected in most animals. In the acute toxic class 
methods, the range of exposure where death is expected is determined by testing at one or 
more of the four fixed doses. The OECD and EU guidelines for fixed dose procedure and acute 
toxic class methods include flow charts that allow conclusions to be drawn with respect to GHS 


                                           
34 Directive 67/548/EEC will be repealed and replaced with the EU Regulation on classification, labelling 
and packaging of substances and mixtures, implementing the Globally Harmonized System (GHS). 
35 The new Test Methods Regulation is currently (February 2008) under adoption and contains all the test 
methods previously included in Annex V to Directive 67/548/EEC. 
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classification. In addition the flow charts in the acute toxic class methods allow identification of 
LD50 or LC50 cut offs. In the absence of GLP compliant data generated in accordance with OECD 
or EU methods, all other available information should be considered. Each individual set of 
data (e.g. a non-GLP study) must be assessed for reliability and relevance as stated in Section 
R.7.4.4 and any unsuitable data (i.e. that considered unreliable or not relevant) should be 
disregarded. When experimental data for acute toxicity are available in several animal species, 
scientific judgement should be used in selecting the most relevant data from among the valid, 
well-performed tests. When equally reliable data from several species are available, priority 
should be given to the data relating to the most sensitive species, unless there are reasons to 
believe that this species is not an appropriate model for humans. If definitive classification and 
labelling cannot be achieved from any individual source, but multiple sets of data all lead to 
the same conclusion, then, the WoE approach might be sufficient to classify and a robust 
proposal detailing this should be put forward. 


Where evidence is available from both humans and animals and there is a conflict between the 
findings, the quality and reliability of the evidence from both sources shall be evaluated in 
order to resolve the question of classification. Generally, data of good quality and reliability in 
humans shall have precedence over other data. However, well designed and conducted 
epidemiological studies may lack the sufficient number of subjects to detect relatively rare, but 
nevertheless important, effects. Also, the interpretation of many studies is hampered by 
difficulties in identifying and taking account of confounding factors. Positive results from well-
conducted animal studies are not necessarily negated by the lack of positive human experience 
but require an assessment of the robustness and quality of both the human and animal data. 


If the existing data are contradictory, not concordant or insufficient to reliably determine the 
appropriate classification and labelling of the substance, additional in vitro studies, QSARs, 
read-across should be considered before conducting any OECD or EU compliant in vivo study. 
In that way in vitro data could have a supporting role in a read-across or chemical grouping 
approach. Study data, which permit an assessment of dose response relationship, should be 
considered for risk assessment and classification and labelling. 


Of particular importance in classifying for inhalation toxicity is the use of well-articulated 
values in the high toxicity categories for dusts and mists. Inhaled particles between 1 and 4 
microns mean mass aerodynamic diameter (MMAD) will deposit in all regions of the rat 
respiratory tract. This particle size range corresponds to a maximum dose of about 2 mg/L 
(draft OECD GD 39). In order to achieve applicability of animal experiments to human 
exposure, dusts and mists would ideally be tested in this range in rats. The cut off values in 
the table for dusts and mists allow clear distinctions to be made for materials with a wide 
range of toxicities measured under varying test conditions. 


Currently, non-animal test data (e.g. in vitro, QSARs and read-across data) cannot be used as 
stand-alone for classification and labelling purposes, but can be used for classification to 
support a read-across argument.  In future they might be used in different purposes when 
such methods have been formally validated and incorporated into official test guidelines, and 
when classification systems have been adapted to take account of such data. 


 Concluding on suitability for Chemical Safety Assessment  R.7.4.5.2


For chemical safety assessment, both standard OECD/EU test guideline data and all applicable 
data considered both reliable and relevant should be used. A quantitative rather than 
qualitative assessment is preferred to conclude on the risk posed by a substance with regards 
to acute toxicity dependent on the data available and the potential exposure to the substance 
during the use pattern/lifecycle of the substance. If quantitative data are not available, the 
nature and the severity of the specific acute toxic effects can be used to make specific 
recommendations with respect to handling and use of the substance.  
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Information on acute toxicity is not normally limited to availability of a LD50 or LC50 value. 
Additional information which is important for the chemical safety assessment will be both 
qualitative and quantitative and will include parameters such as the nature and severity of the 
clinical signs of toxicity, local irritant effects, the time of onset and reversibility of the toxic 
effects, the occurrence of delayed signs of toxicity, body weight effects dose response 
relationships (the slope of the dose response curve), sex-related effects, specific organs and 
tissues affected, the highest non-toxic and lowest lethal dose (adapted from ECETOC 
Monograph No. 6, 1985). 


If a NOAEL can be identified this can be used in determination of a DNEL. However, depending 
upon the nature of the acute toxicity information available, this may not always be possible. 
For instance, data from an OECD/EU test method may permit calculation of an LD50/LC50 value, 
or identification of the range of exposure where lethality is expected, or the dose at which 
evident toxicity is observed, but may not provide information on the dose level at which no 
adverse effects on health are observed. If the data permits construction of a dose-response 
curve, then derivation of the NOAEL may be possible. When a limit test has been conducted, 
and no adverse effects on health have been observed, then the limit dose can be regarded as 
the NOAEL. If adverse effects on health are seen at the limit dose then it is unlikely that lower 
dose levels will have been investigated and in this case identification of the NOAEL will not be 
possible. If data is available for several species, then the most sensitive species should be 
chosen for the purposes of the Chemical Safety Assessment, provided it is the most relevant to 
humans. 


If human data on acute toxicity is available, it is unlikely that this will be derived from carefully 
controlled studies or from a significant number of individuals. In this situation, it may not be 
appropriate to determine a DNEL from this data alone, but the information should certainly be 
considered in the WoE and may be used to confirm the validity of animal data. In addition, 
human data should be used in the risk assessment process to be able to determine DNEL for 
particular sensitive sub-populations like new-born, children or those in poor health (patients). 


More extensive guidance on the setting of DNELs for acute toxicity, see Chapter R.8, Appendix 
R.8-8. 


The anticipated effects from physico-chemical properties and bioavailability data on the acute 
toxicity profile of the substance must also be considered in the Chemical Safety Assessment. 


 Information not adequate R.7.4.5.3


A WoE approach, comparing available adequate information with the tonnage-triggered 
information requirements by REACH, may result in the conclusion that the requirements are 
not fulfilled.  


In absence of data from test guidelines or equivalent methods, data from other endpoints 
could be helpful for the determination of acute toxicity potential. For example, data could be 
provided by subchronic toxicity or neurotoxicity studies, as in general the design of these 
studies includes a pilot study to determine dose of departure for the main test. In order to 
proceed with further information gathering the following testing strategy can be adopted. 


R.7.4.6 Integrated Testing Strategy (ITS) for acute toxicity 


 Objective / General principles R.7.4.6.1


The main objective of this Integrated Testing Strategy (ITS) is to provide advice on how the 
REACH Annex VII and VIII information requirements for acute toxicity can be met using the 
most humane methods. If the ITS is followed, the information generated will be sufficient to 
make a classification decision with respect to acute toxicity hazard and may provide data for 
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the risk assessment and DNEL derivation. In addition, assessment of acute toxicity may 
provide information that is valuable for the conduct of repeated dose toxicity studies, such as 
identification of target organ toxicity and dose selection. 


By adhering to the criteria outlined in the previous chapters, informed decisions may be made 
on whether sufficient data already exist to cover the objectives, or whether further testing is 
required. 


If further testing is deemed necessary, the use of the most appropriate study in accordance 
with the REACH proposal is considered rather than a one study fits all approach. An 
overarching principle is that all data requirements are met in the most efficient and humane 
manner so that animal usage and costs are minimized. 


 Preliminary considerations  R.7.4.6.2


The standard information requirements for acute toxicity under the REACH regulations are 
given in Section R.7.4.2. 


According to REACH, acute toxicity studies should not be conducted if a substance is known to 
be corrosive. However, if there are health concerns regarding exposure to non-corrosive 
concentrations, then acute toxicity assessment may be considered appropriate. In such cases, 
a specific protocol should be developed as standard LC50 or any other in vivo acute toxicity 
testing cannot be performed. For example, in vitro data on basal cytotoxicity could be used to 
establish the most appropriate range of concentrations to be tested. 


Regardless of tonnage level, before any testing is triggered, careful consideration of existing 
toxicological data, exposure characteristics and current risk management procedures is 
recommended to ascertain whether the fundamental objectives of the ITS have already been 
met. This consideration should take account of discussions that have taken place under other 
regulatory schemes, such as ESR, DPD, BPD and the EU hazard classification scheme. If it is 
concluded that further testing is required, then a series of decision points are defined to help 
shape the scope of an appropriate testing program. 


The following four-stage process has been developed for clear decision-making: 


Stage 1. gather existing information according to Annex VI 


Stage 2. consider information needs according to the relevant Annex VII to X 


Stage 3. identify data gaps (and adequacy of all available data for classification and labelling 
and/or risk assessment, or to fulfil the criteria for waiving) 


Stage 4. generate new data / propose testing strategy 


 Testing strategy for acute toxicity (see Figure R.7.4-1) R.7.4.6.3


Stage 1. Gathering of existing information 


The starting point of the ITS is the review of existing data (e.g. human or animal data, 
physico-chemical properties, (Q)SARs, in vitro test data). For non-corrosive substances, the 
results of skin and eye irritation and skin sensitisation studies (Annex VII) may provide useful 
information on the potential for systemic toxicity.  


In the ITS, all existing human and test data (e.g. from clinical reports, poisoning cases, animal 
studies, corrosivity, physico-chemical properties) should be considered. Some information from 
the existing data e.g. in vitro studies (de novo in vitro basal cytotoxicity and dermal 
penetration studies), systemic effects observed in other studies, route of human exposure, 
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physico-chemical properties, dermal or respiratory toxicity of structurally-related substances, 
might primarily be used for the selection of either an acute in vivo inhalation test or an acute 
in vivo dermal test. No specific reference is made to valid (Q)SAR models/approaches or to 
valid in vitro methods, but such data should be assessed when available or generated. 


Section R.7.4.3 presents a detailed discussion of the sources that may provide relevant 
information for the assessment of acute toxicity. 


Stage 2. Considerations on information needs 


A detailed evaluation of the existing information collated in Stage 1 is conducted to allow an 
informed decision on the testing needs to fulfil the REACH requirements. It is important to 
ensure that the available data are relevant and reliable to fulfil these requirements. 


It should be noted that if a substance is predicted to be corrosive then further consideration 
should be given as to whether or not an acute oral test can be justified (in particular in relation 
with animal welfare considerations). Justifications for conducting a study must be provided in 
order to minimise the animal use. If the substance is considered likely to be corrosive, no 
acute toxicity testing should normally be conducted (see above). Where information on 
corrosivity is not available then in vitro corrosivity tests should be conducted. 


The standard information requirements for acute toxicity under the REACH regulations are 
given in Section R.7.4.2. 


When acute toxicity via a second route is required, the choice of the second route (dermal or 
inhalation) depends on the nature of the substance and the likely route of human exposure. 
However, information on only one route of exposure may be sufficient and justified (based on 
physico-chemical, toxicokinetic or human data and review of all possible exposure scenarios; 
for example with gases only inhalation route could be evaluated as no relevant human 
exposure may occur by oral or dermal route; for liquid with high viscosity, no testing by 
inhalation route should be conducted). 


If human exposure is possible via inhalation, or if physico-chemical properties indicate that 
such exposure may occur, then testing via this route for acute toxicity should be conducted. 
Data from skin/eye irritation, skin sensitisation and acute oral toxicity should be used as 
indicators to help testing via inhalation (for example, substance with only potential local 
toxicity; choice of exposure concentrations). If no systemic effects are shown during acute oral 
testing, then the requirement to conduct inhalation testing should be considered on a case-by-
case basis. 


Consideration of the need for assessment of acute dermal toxicity should be given if the 
inhalation route is not considered appropriate. In some cases, it may be possible to draw 
conclusions about the potential for acute dermal toxicity without further testing, on the basis of 
the data available from acute oral toxicity and/or dermal absorption studies. Evidence for the 
potential of high dermal absorption should be considered on a case-by-case basis taking into 
account physico-chemical properties e.g. Log Kow, water solubility, molecular weight and 
melting point of the substance. Testing for acute dermal toxicity is indicated if: 


Systemic toxicity is observed in skin/eye irritation and/or skin sensitisation studies; 


Death is observed in an acute oral toxicity test and there is potential for dermal absorption; 


Systemic toxicity is observed in an acute oral toxicity test and there is potential for high 
dermal absorption (determined following e.g. OECD TG 428, EU B.45) 


There is the potential for high dermal exposure (case-by-case basis) 
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Stage 3. Identification of data gaps / adequacy of data 


The purpose of this step is to identify what additional information is required in order to 
classify the substance and to perform a risk assessment. 


The available information may include data generated using study protocols that differ from 
the standard regulatory tests. The evaluation should include whether the available information 
meets or exceeds the data requirements from standard regulatory study protocols. Therefore it 
may be possible that the tonnage-driven minimum needs can be met through combined data 
obtained from several sources. 


At this stage, it is also necessary to verify if the available information is adequate for hazard 
characterisation. For this process, all relevant information should be taken account of in a 
weight of evidence assessment. Quantitative data on the dose response relationship for the 
critical toxicological effects and/or estimations of the either the LC50/LD50 values or the 
Discriminating Dose will be important for assessing the hazard classification and can be used in 
the risk assessment. Information from testing for other toxicological endpoints (e.g. repeated 
dose toxicity) may also be useful for the risk assessment (see also Chapter R.8, Appendix R.8-
8). Mathematical modelling should be considered for estimating a threshold exposure level 
(e.g. benchmark dose), as an alternative to generating additional in vivo data. 


For the inhalation route, standard protocols involve a 4-hour exposure. If data for other time 
periods are available (e.g. for 0.5 to 8 hours), extrapolation to a 4-hour exposure period can 
be achieved using a modification of Haber’s Law (Cn.t = k). If this «n» value is not available 
from the literature, a default value may be used; it is recommended to set n = 3 for 
extrapolation to shorter duration than the duration for which the LC50 or EC50 was observed 
and to set n = 1 for extrapolation to longer duration (ACUTEX TGD, 2006). Experimentally, the 
value of n can be determined using the CxT approach (draft revision OECD TG 403). 


If the data and subsequent decisions are deemed consistent with an adequate hazard 
characterisation and are sufficient to classify the substance or to conduct a risk assessment, 
then no further testing for acute toxicity is recommended. 


In some cases, the substance may be excluded from acute toxicity testing if it does not appear 
as scientifically necessary (Annex XI). This might be the case for example if 


A WoE analysis demonstrates that the available information is sufficient for an adequate 
hazard characterisation and the exposure to the substance is adequately controlled; 


The substance is not bio-available via a specific route and possible local effects are adequately 
characterised (example, no dermal absorption for dermal route) 


For inhalation route, no testing is required if it is not technically possible to generate a testing 
atmosphere, the vapour pressure is very low (<0.1 Pa at 20°C) or the particle size is > 100 
mm 


Finally, the conclusion that no further testing is required may be reached when the data meet 
the requirements for classification for toxic effects or if the substance has already been 
classified for acute toxic effects. 


Where evidence is available from both humans and animals and there is a conflict between the 
findings, the evidence should be evaluated towards understanding the toxicological basis for 
these divergent findings. Issues relating to the quality and reliability of the data should also be 
taken into account. Generally, data of good quality and reliability in humans shall take 
precedence over other data. However, well-designed and conducted epidemiological studies 
may lack a sufficient number of subjects to detect relatively rare but still significant effects, to 
assess potentially confounding factors. Positive results from well-conducted animal studies are 
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not necessarily negated by the lack of positive human experience but require an assessment of 
the robustness and quality of both the human and animal data. 


If the remaining data are contradictory, not concordant or insufficient to determine reliably the 
appropriate classification and labelling of the substance, additional in vitro studies, QSARs, 
read-across should be considered before conducting any OECD compliant in vivo study. Study 
data, which permit an assessment of dose response relationship, should be considered 
particularly valuable for risk assessment purposes. 


Stage 4. Generation of new data / proposal for testing strategy 


If sufficient data for risk assessment and classification purposes are already available, no 
further testing will be required. If data gaps need to be filled, new data shall be generated 
(Annexes VII & VIII). Due to animal welfare considerations, new tests on animals should only 
be performed as a last resort when all other sources of information have been exhausted. 


The standard OECD guidelines should normally be used as these provide the necessary 
information on acute toxicity hazard in a way that balances the need to protect human health 
with animal welfare concerns (see Section R.7.4.3 and the above guidance for Stage 3). 


The route of exposure to be used for acute toxicity evaluation depends on the nature of the 
substance (e.g. gas or not, molecular weight, log Kow) and should reflect the most likely route 
of human exposure. If any specific human exposure may be identified, further testing for risk 
assessment should be considered as proposed in Annex VIII. If any human exposure by 
inhalation is identified, then the testing strategy by inhalation should be proposed (Figure R.7.4-
2). 


First considerations should be based on defining the potential of the substance for acute 
toxicity. For such a question, information may be provided by existing data from SARs, QSARs, 
chemical categories approaches and available in vitro and in vivo data. If no potential for 
toxicity is shown, then no further testing is required and a decision on classification can be 
taken. Such information may also provide relevant information in risk assessment 
considerations. 


Following the general testing strategy, dose selection appears to be an important aspect in 
order to select the most appropriate starting point. When validated in vitro tests are available, 
as shown by the joint ECVAM-ICCVAM study, these may provide relevant results, and help the 
dose selection for oral route testing (see Section R.7.4.4.1).  


For substances in the ≥10 t/y tonnage band, testing by the dermal route should be considered 
if a human exposure is identified, or if results from physico-chemical properties and in 
particular skin irritation/sensitisation tests show any dermal absorption or any systemic 
toxicity. Depending on such information, dermal testing should be conducted or not following 
standard protocols (see Section R.7.4.3). 
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Figure R.7.4-1 ITS for acute toxicity endpoint  


After review of all available data 
• Does the substance exhibit any potential for acute toxicity? AND
• Does the substance exhibit human exposure due to physico-chemical properties? 


Are inhalation data available, adequate and suitable for classification and labelling


Is there potential for human 
exposure by inhalation?


Follow ITS for inhalation toxicity


• Is there potential for human exposure by dermal route? AND
• Is there potential for dermal absorption (predicted or 


measured)? AND
• Is there potential for systemic toxicity in sensitisation or 


irritation tests?


Determine starting dose (e.g. validated in 
vitro test) and perform testing by oral 


route


Perform testing by dermal
route


NO


NO


NO


YES


YES


YES


YES


NO


Is it possible to establish
lack of toxicity with validated 


in vitro tests?


YES


C&L / RA


YES


NO


Choose additional route(s) 
of  exposure


Inhalation
Dermal


Are further acute toxicity studies 
required at this tonnage level


Is the substance gaseous?


YES


C&L / RA


Is the substance corrosive
YES


NO


(*) if the substance is corrosive but there are health concerns regarding exposure to non-
corrosive concentrations, then acute toxicity assessment may be considered appropriate  
(**) Testing by inhalation may be required if the substance is a gas, a liquid or a solid with a 
high vapour pressure, or a solid with inhalable particle size (particular substances in powder 
form nanoparticles, fibres…) 


A specific testing strategy (Figure R.7.4-2) is proposed for the inhalation route. Primary 
considerations should be based on the in(ability) to generate a suitable atmosphere depending 
on the physico-chemical properties (for example, low volatility, solid, particle size >100 mm 
(see also Section R.7.4.4.1). In this situation, no human exposure may be identified and no 
further testing is required. 


Wherever possible, assessment of acute inhalation toxicity should be conducted in accordance 
with OECD TG’s 433 and 436 (official adoption in process) since they have been designed to 
use less animals than OECD TG 403 and EU B.2. In addition, OECD TG 433 does not require 
mortality as endpoint. However, in some circumstances, i.e. if a dose response curve is needed 
for risk assessment purposes, testing according to OECD TG 403, EU B.2 or the CxT approach 
may be considered appropriate (see also draft OECD Guidance Document 39). 
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Figure R.7.4-2 ITS for acute inhalation toxicity endpoint (see also draft OECD GD 39) 
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R.7.5 Repeated dose toxicity 


R.7.5.1 Introduction 


Repeated dose toxicity studies provide information on possible adverse general toxicological 
effects likely to arise from repeated exposure to a substance. Furthermore, these studies may 
provide information on e.g. reproductive toxicity and carcinogenicity, even though they are not 
specifically designed to investigate these endpoints. 


Organs and tissues investigated in repeated dose toxicity studies include vital organs such as 
heart, brain, liver, kidneys, pancreas, spleen, immune system, lungs etc. Effects examined 
may include changes in morphology, physiology, growth or life span, behaviour which result in 
impairment of functional capacity or impairment of capacity to compensate for additional 
stress or increase in the susceptibility to the harmful effects of other environmental influences. 
Therefore, it is important that the possible adverse general toxicological effects are assessed 
for chemical substances that may be present in the environment. 


 Definition of repeated dose toxicity R.7.5.1.1


The term repeated dose toxicity comprises the general toxicological effects occurring as a 
result of repeated daily dosing with, or exposure to, a substance for a part of the expected 
lifespan (sub-acute or sub-chronic exposure) or for the major part of the lifespan, in case of 
chronic exposure. 


The term general toxicological effects (in this report often referred to as general toxicity) 
includes effects on, e.g. body weight and/or body weight gain, absolute and/or relative organ 
and tissue weights, alterations in clinical chemistry, urinalysis and/or haematological 
parameters, functional disturbances in the nervous system as well as in organs and tissues in 
general, and pathological alterations in organs and tissues as examined macroscopically and 
microscopically. Repeated dose toxicity studies may also examine parameters, which have the 
potential to identify specific manifestations of toxicity such as e.g., neurotoxicity, 
immunotoxicity, endocrine-mediated effects, reproductive toxicity and carcinogenicity. 


An adverse effect is a change in the morphology, physiology, growth, development, 
reproduction or life span of an organism, system, or (sub) population that results in an 
impairment of functional capacity, or an impairment of the capacity to compensate for 
additional stress, or an increase in susceptibility to other influences (OECD, 2003). 


A chemical substance may induce systemic and/or local effects. 


· A local effect is an effect that is observed at the site of first contact, caused irrespective 
of whether a substance is systemically available. 


· A systemic effect is defined as an effect that is normally observed distant from the site 
of first contact, i.e., after having passed through a physiological barrier (mucous 
membrane of the gastro-intestinal tract or of the respiratory tract, or the skin) and 
becomes systemically available. 


· It should be noted, however, that toxic effects on surface epithelia may reflect indirect 
effects as a consequence of systemic toxicity or secondary to systemic distribution of 
the substance or its active metabolite(s). 
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 Objective of the guidance on repeated dose toxicity R.7.5.1.2


The objectives of assessing repeated dose toxicity are to evaluate: 


· whether exposure of humans to a substance has been associated with adverse 
toxicological effects occurring as a result of repeated daily exposure for a part of the 
expected lifetime or for the major part of the lifetime; these human studies potentially 
may also identify populations that have higher susceptibility; 


· whether administration of a substance to experimental animals causes adverse 
toxicological effects as a result of repeated daily exposure for a part of the expected 
lifespan or for the major part of the lifespan; effects that are predictive of possible 
adverse human health effects; 


· the target organs, potential cumulative effects and the reversibility of the adverse 
toxicological effects; 


· the dose-response relationship and threshold for any of the adverse toxicological effects 
observed in the repeated dose toxicity studies; 


· the basis for risk characterisation and classification and labelling of substances for 
repeated dose toxicity. 


R.7.5.2 Information requirements for repeated dose toxicity 


Section R.2.1 provides general guidance on the information requirements of REACH. For 
repeated dose toxicity, all available information relevant for the endpoint needs to be 
evaluated and classification considered at each tonnage level. The following standard 
information requirements on repeated dose toxicity are specified in REACH Annexes VII-X: 


In Annex VII (≥ 1 t/y), no test requirements on repeated dose toxicity are specified 
additional to the available information relevant for repeated dose toxicity.  


In Annex VIII (≥ 10 t/y), a short-term repeated dose toxicity study (28 days) is usually 
required, in one species, male and female, using the most appropriate route of administration, 
having regard to the likely route of human exposure. 


In Annex IX (≥ 100 t/y), a sub-chronic repeated dose toxicity study (90-days) is usually 
required, in one species (90-day study: rodent), male and female, and a short-term repeated 
dose toxicity study (28 days) is the minimum requirement, using the most appropriate route of 
administration, having regard to the likely route of human exposure. It should be noted that 
the 28-day test is not required at this tonnage level if already provided as part of Annex VIII 
requirements or if the 90-day study is proposed at this tonnage level. 


In Annex X (≥ 1000 t/y), no specific test requirements additional to those required in 
Annexes VIII-IX for repeated dose toxicity is required at this tonnage level. 


Column 1 of the REACH Annexes VII to X establishes the standard information required for all 
chemical substances and Column 2 lists specific rules according to which the required standard 
information requirements for individual endpoints may be modified (adapted) by waiving 
requirement for certain information, or in certain cases, defining the need for additional or 
different information. (see Section R.2.1 for further details).  


In addition to the specific rules for adaptation listed in column 2 of the Annexes VII to X, the 
required standard information may also be adapted according to Annex XI, which specifies 
general rules for adaptation of the standard testing requirements set out in Annexes VII-X in 
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cases where 1) testing does not appear scientifically necessary, 2) testing is technically not 
possible, and 3) testing may be omitted based on the exposure scenarios developed in the CSA 
(substance-tailored exposure-driven testing) (see Section R.5.1 (Exposure based waiving)). 


It should also be noted that the introductory sections to Annexes VII-X point at a specific 
adaptation to the standard information requirements as in vivo testing shall be avoided with 
corrosive substances at concentration/dose levels causing corrosivity. 


Factors that can influence the standard information requirements include the results of other 
toxicity studies, immediate disintegration of the substance, accumulation of the substance or  
its metabolites in certain tissues and organs, failure to identify a NOAEL in the required test at 
a given tonnage level, toxicity of particular concern, exposure route, structural relationships 
with a known toxic substance, physico-chemical properties of the substance, and use and 
human exposure patterns. These adaptations are detailed in the stepwise ITS presented in 
Section R.7.5.6. 


R.7.5.3 Information and its sources on repeated dose toxicity  


Toxicological information, including repeated dose toxicity, can be obtained from unpublished 
studies, data bases and publications such as books, scientific journals, criteria documents, 
monographs and other publications (see Chapter R.3 for further general guidance). 
Information relevant for repeated dose toxicity can also be obtained from data on other 
endpoints, structural analogues and physico-chemical properties. 


Before new tests are carried out to determine the hazardous properties of a chemical 
substance, all available information, shall be assessed, according to REACH Annex VI, step 1. 
(See Chapter R.4 for general guidance on evaluation of information).  


 Non-human data on repeated dose toxicity R.7.5.3.1


Non-testing data on repeated dose toxicity 


Physico-chemical data 


The physico-chemical properties of a chemical substance are essential elements in deciding on 
the appropriate administration route to be applied in experimental in vivo repeated dose 
toxicity studies as well as to decide on exemption from testing in cases where testing is 
technically not possible. 


(Q)SAR models 


The OECD has recently prepared a report on the use of (Q)SAR in the various member 
countries (OECD, 2006), which provides clear insight in how these tools are being used in the 
various OECD member countries. A review conducted by ECETOC  on the use of (Q)SARs 
within current regulatory decision-making frameworks in EU, North America, and Japan, and 
within industry concluded that applicability of currently available (Q)SARs for chronic 
mammalian toxicity, certainly as a stand-alone approach, was very limited at that time 
(ECETOC 2003). 


The ECB has started building a freely accessible inventory of evaluated (Q)SAR models which 
help to identify valid (Q)SARs for regulatory purposes (see also cross cutting guidance on 
(Q)SARs). If there are any models relevant for the underlying endpoint these will be included 
in the ECB inventory. 


More extensive guidance on the availability and application of (Q)SARs is available in Section 
R.6.1. 
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Structurally or mechanistically related substance(s) (read-across/chemical category) 


The concept of grouping, including both read-across and the related chemical category concept 
has been developed under the OECD HPV program (OECD 2007a. This is an approach which 
might be used to fill data gaps without the need for conducting tests when specific conditions, 
as specified in REACH Annex XI Section 1.3, are met. 


Extensive guidance on the application of chemical categories/read across is available in Section 
R.6.2. 


Testing data on repeated dose toxicity 


In vitro data 


Currently, no available alternatives to animal testing are accepted for regulatory purposes for 
detecting toxicity after repeated exposure. Numerous in vitro systems have been developed 
over the last decades and have been discussed and summarized in recent ECVAM reports on 
repeated dose toxicity testing (Worth & Balls 2002, Prieto et al., 2005, and Prieto et al., 2006).  
At present, the in vitro models listed in these reports are at research and development level 
and cannot be used for repeated dose toxicity predictive purposes, although they are very 
useful to study individual types of organ toxicity or in assessing mechanistic aspects of target 
organ toxicity, on the tissue, cellular and molecular level. Some of the drawbacks are for 
instance the limited possibilities of current cell culture systems to account for kinetics and 
biotransformation, and the difficulty to derive from in vitro systems values such as NOAELs. 
Further development and optimisation of current in vitro systems as well as the selection of 
endpoints relevant to general as well as cell-type-specific mechanisms of toxicity or expression 
of toxic effects in vivo is ongoing. New technologies such as genomics, transcriptomics, 
proteomics and metabolomics could help in the identification of specific markers of toxicity that 
occur early in the process of long-term toxic responses and that are mechanistically linked to 
the underlying pathology. A recent ECVAM workshop report (Prieto et al., 2006) includes a 
proposed approach to assess repeated dose toxicity in vitro by integrating physiologically-
based kinetic (PBK) modelling, the use of biomarkers, and omics technologies. However, this 
integrated approach is still under development and evaluation and is not ready for regulatory 
purposes. 


The latest information on the status of alternative methods that are under development can be 
obtained from the ECVAM website (current address: 
http://ihcp.jrc.ec.europa.eu/our_labs/eurl-ecvam) and other international centres for 
validation of alternative methods. 


Human in vitro data, particularly on kinetics and metabolism, may assist in study 
interpretation thereby avoiding the need for unnecessary animal experimentation. 


At present, available in vitro test data from well-characterised target organ and target system 
models on, e.g. mode of action(s) / mechanism(s) of toxicity may be useful in the 
interpretation of observed repeated dose toxicity. 


Animal data 


The most appropriate data on repeated dose toxicity for use in hazard characterisation and risk 
assessment are primarily obtained from studies in experimental animals conforming to 
internationally agreed test guidelines. In some circumstances repeated dose toxicity studies 
not conforming to conventional test guidelines may also provide relevant information for this 
endpoint. 



http://ihcp.jrc.ec.europa.eu/our_labs/eurl-ecvam
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The information that can be obtained from the available EU/OECD test guideline studies for 
repeated dose toxicity is briefly summarised below. Table R.7.5-2 summarises the parameters 
examined in these OECD test guideline studies in more detail to facilitate overview of the 
similarities and differences between the various studies. It should be noted that the test 
guidelines given in Annex V to Directive 67/548/EEC


36
 (http://ecb.jrc.it/testing-methods/) are 


generally comparable to the OECD test guidelines (http://www.oecd.org/env/testguidelines). 
Further details of the study protocols are described in the respective test guidelines. 


Repeated dose 28-day toxicity studies: 


Separate guidelines are available for studies using oral administration (EU B.7 / OECD TG 
407), dermal application (EU B.9 / OECD TG 410), or inhalation (EU B.8 / OECD TG 412). The 
principle of these study protocols is identical although the OECD TG 407 protocol includes 
additional parameters compared to those for dermal and inhalation administration, enabling 
the identification of a neurotoxic potential, immunological effects or reproductive organ 
toxicity. 


The 28-day studies provide information on the toxicological effects arising from exposure to 
the substance during a relatively limited period of the animal’s life span. 


Repeated dose 90-day toxicity studies:  


Separate guidelines are available for studies using oral administration (OECD TG 408/409 / EU 
B.26/B.27  in rodent/non-rodent species, respectively), dermal application (OECD TG 411/EU 
B.28), or inhalation (OECD TG 413/EU B.29). The principle of these study protocols is identical 
although the revised OECD TG 408 protocol includes additional parameters compared to those 
for dermal and inhalation administration, enabling the identification of a neurotoxic potential, 
immunological effects or reproductive organ toxicity. 


The 90-day studies provide information on the general toxicological effects arising from sub-
chronic exposure (a prolonged period of the animal’s life span) covering post-weaning 
maturation and growth well into adulthood, on target organs and on potential accumulation of 
the substance. 


Chronic toxicity studies: 


The chronic toxicity studies (OECD TG 452/EU B.30) provide information on the toxicological 
effects arising from repeated exposure over a prolonged period of time covering the major part 
of the animal’s life span. The duration of the chronic toxicity studies should be at least 12 
months. 


The combined chronic toxicity / carcinogenicity studies (OECD TG 453/EU B.33) include an 
additional high-dose satellite group for evaluation of pathology other than neoplasia. The 
satellite group should be exposed for at least 12 months and the animals in the carcinogenicity 
part of the study should be retained in the study for the majority of the normal life span of the 
animals. 


Ideally, the chronic studies should allow for the detection of general toxicity effects 
(physiological, biochemical and haematological effects etc.) but could also inform on 
neurotoxic, immunotoxic, reproductive and carcinogenic effects of the substance. However, in 
12-month studies, non-specific life shortening effects, which require a long latent period or are 


                                           
36


 All the test methods previously included in Annex V to Directive 67/548/EEC will be incorporated in a 
new Test Methods (TM) Regulation that is currently (February 2008) under adoption. The TM Regulation 
will be adapted to technical progress whenever a new test method has been developed, scientifically 
validated and accepted for regulatory use by the National Coordinators of the Member states 



http://ecb.jrc.it/testing-methods/

http://www.oecd.org/env/testguidelines





280 
Chapter R.7a: Endpoint specific guidance 


Version 3.0 – August 2014 
 


 


cumulative, may possibly not be detected in this study type. In addition, the combined study 
will allow for detection of neoplastic effects and a determination of a carcinogenic potential and 
the life-shortening effects. 


The combined repeated dose toxicity study with the reproduction/ developmental toxicity 
screening test: 


The combined repeated dose toxicity / reproductive screening study (OECD TG 422
37


) provides 
information on the toxicological effects arising from repeated exposure (generally oral 
exposure) over a period of about 6 weeks for males and approximately 54 days for females (a 
relatively limited period of the animal’s life span) as well as on reproductive toxicity. For the 
repeated dose toxicity part, the OECD TG 422 is in concordance with the OECD TG 407/EU B.7 
except for use of pregnant females and longer exposure duration in the OECD TG 422 
compared to the OECD TG 407/EU B.7. 


Neurotoxicity studies: 


The neurotoxicity study in rodents (OECD TG 424/EU B.43) has been designed to further 
characterise potential neurotoxicity observed in repeated dose systemic toxicity studies. The 
neurotoxicity study in rodents will provide detailed information on major neuro-behavioural 
and neuro-pathological effects in adult rodents. 


Delayed neurotoxicity studies of organophosphorus substances: 


The delayed neurotoxicity study (OECD TG 419/ EU Annex B.38) is specifically designed to be 
used in the assessment and evaluation of the neurotoxic effects of organophosphorus 
substances. This study provides information on the delayed neurotoxicity arising from repeated 
exposure over a relatively limited period of the animal’s life span. 


Other studies providing information on repeated dose toxicity: 


Although not aiming at investigating repeated dose toxicity per se, other available OECD/EU 
test guideline studies involving repeated exposure of experimental animals may provide useful 
information on repeated dose toxicity. These studies are summarised in Table R.7.5-1. 


It should be noted that the repeated dose toxicity studies, if carefully evaluated, may provide 
information on potential reproductive toxicity and on carcinogenicity (e.g., pre-neoplastic 
lesions). 


The one- and two-generation studies (OECD TG 415/416/EU B.34/B.35) may provide 
information on the general toxicological effects arising from repeated exposure over a 
prolonged period of time (about 90 days for parental animals) as clinical signs of toxicity, body 
weight, selected organ weights, and gross and microscopic changes of selected organs are 
recorded. 


The prenatal developmental toxicity study (OECD TG 414/EU B.31), the 
reproduction/developmental toxicity screening study (OECD TG 421


38
) and the developmental 


neurotoxicity study (draft OECD TG 42638) may give some indications of general toxicological 
effects arising from repeated exposure over a relatively limited period of the animals life span 
as clinical signs of toxicity and body weight are recorded. 


                                           
37  To date there is no corresponding EU testing method available. 
38


 To date there is no corresponding EU testing method available. 
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The carcinogenicity study (OECD TG 451/EU B.32) will, in addition to information on neoplastic 
lesions, also provide information on the general toxicological effects arising from repeated 
exposure over a major portion of the animal's life span as clinical signs of toxicity, body 
weight, and gross and microscopic changes of organs and tissues are recorded. 


Table R.7.5-1 Overview of other in vivo test guideline studies giving information on repeated 
dose toxicity  


Test Design Endpoints (general toxicity) 


OECD TG 416 


(EU B.35) 


Two-generation 
reproduction 
toxicity study 


 


Exposure before mating 
for at least one 
spermatogenic cycle 
until weaning of 2nd 
generation  


At least 3 dose levels 
plus control  


At least 20 parental 
males and females per 
group  


Clinical observations 


Body weight and food/water consumption 


Gross necropsy (all parental animals) 


Organ weights (reproductive organs, brain, liver, kidneys, 
spleen, pituitary, thyroid, adrenal glands, and known 
target organs) 


Histopathology (reproductive organs, previously identified 
target organ(s) - at least control and high-dose groups 


OECD TG 415 


(EU B.34) 


One-generation 
reproduction 
toxicity Study  


Exposure before mating 
for at least one 
spermatogenic cycle 
until weaning of 1st 
generation 


At least 3 dose levels 
plus control  


At least 20 parental 
males and females per 
group 


As in TG 416 


OECD TG 414 


(EU B.31) 


Prenatal 
developmental 
toxicity study  


Exposure at least from 
implantation to one or 
two days before 
expected birth 


At least 3 dose levels 
plus control  


At least 20 pregnant 
females per group 


Clinical observations 


Body weight and food/water consumption 


Macroscopical examination all dams for any structural 
abnormalities or pathological changes, which may have 
influenced the pregnancy 


OECD TG 421
39


 


Reproduction/ 
developmental 
toxicity screening 
test  


Exposure from 2 weeks 
prior to mating until at 
least post-natal day 4  


At least 3 dose levels 
plus control  


At least 8-10 parental 
males and females per 
group  


Clinical observations 


Body weight and food/water consumption 


Gross necropsy (adult animals, special attention to 
reproductive organs) 


Organ weights (all adult males: testes, epididymides) 


Histopathology (reproductive organs in at least control 
and high-dose groups) 


                                           
39


 To date there is no corresponding EU testing method available. 
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OECD TG 42639 


Developmental 
neurotoxicity study 
(draft)  


Exposure at least from 
implantation throughout 
lactation (PND 20) 


At least 3 dose levels 
plus control  


At least 20 pregnant 
females per group 


Clinical observations 


Body weight and food/water consumption 


OECD TG 451 


(EU B.32) 


Carcinogenicity 
studies 


Exposure for majority of 
normal life span 


At least 3 dose levels 
plus control  


At least 50 males and 
females per group 


Clinical observations (special attention to tumour 
development) 


Body weight and food consumption 


Gross necropsy 


Histopathology (all groups - all grossly visible tumours or 
lesions suspected of being tumours; at least control and 
high-dose groups - brain, pituitary, thyroid, parathyroid, 
thymus, lungs, heart, salivary glands, liver, spleen, 
kidneys, adrenals, oesophagus, stomach, duodenum, 
jejunum, ileum, cecum, colon, rectum, uterus, urinary 
bladder, lymph nodes, pancreas, gonads, accessory sex 
organs, female mammary gland, skin, musculature, 
peripheral nerve, spinal cord, sternum with bone marrow 
and femur, eyes) 


 


 Human data on repeated dose toxicity R.7.5.3.2


Human data adequate to serve as the sole basis for the hazard and dose-response assessment 
are rare. When available, reliable and relevant human data are preferable over animal data 
and can contribute to the overall Weight of Evidence. However, human volunteer studies are 
not recommended due to practical and ethical considerations involved in deliberate exposure of 
individuals to chemicals. 


The following types of human data may already be available, however: 


· Analytical epidemiology studies on exposed populations. These data may be useful for 
identifying a relationship between human exposure and effects such as biological effect 
markers, early signs of chronic effects, disease occurrence, or long-term specific 
mortality risks. Study designs include case control studies, cohort studies and cross-
sectional studies. 


· Descriptive or correlation epidemiology studies. They examine differences in disease 
rates among human populations in relation to age, gender, race, and differences in 
temporal or environmental conditions. These studies may be useful for identifying 
priority areas for further research but not for dose-response information. 


· Case reports describe a particular effect in an individual or a group of individuals 
exposed to a substance. Generally case reports are of limited value for hazard 
identification, especially if the exposure represents single exposures, abuse or misuse 
of certain substances. 


· Controlled studies in human volunteers. These studies, including low exposure 
toxicokinetic studies, might also be of use in risk assessment. 


Meta-analysis. In this type of study data from multiple studies are combined and analysed in 
one overall assessment of the relative risk or dose-response curve. 
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 Exposure considerations on repeated dose toxicity R.7.5.3.3


Information on exposure, use and risk management measures should be collected in 
accordance with Article 10 and Annex VI (Section 3) of REACH. 


Such information may lead to adaptation of the extent and nature of information needed on 
repeated dose toxicity under REACH; three types of adaptations are possible due to exposure 
considerations: exposure-based waiving of a study, exposure-based triggering of further 
studies, or definition of appropriate exposure route. 


More detailed guidance of exposure-based adaptations of the repeat dose toxicity information 
requirements is given in Sections R.7.5.4 (evaluation of available information) and R.7.5.6 
(Integrated testing strategy). 


 


R.7.5.4 Evaluation of available information on repeated dose toxicity 


General guidance on how to evaluate the available information is given in Chapter R.4. 


 Non-human data on repeated dose toxicity R.7.5.4.1


Non-testing data on repeated dose toxicity 


Physico-chemical properties 


The physico-chemical properties of a chemical substance under registration should always be 
considered before any new experimental in vivo repeated dose toxicity studies are undertaken. 


The physico-chemical properties of a substance can indicate whether it is likely that the 
substance can be absorbed following exposure to a particular route and whether it (or an 
active metabolite) is likely to reach the target organ(s) and tissue(s). The physico-chemical 
properties are thus essential elements in deciding on the appropriate administration route to 
be applied in experimental in vivo repeated dose toxicity studies (see Section R.7.5.4.3). 


The physico-chemical properties are also important in order to judge whether testing is 
technically possible. Testing for repeated dose toxicity may, as specified in Annex XI Section 2 
of REACH, be omitted if it is technically not possible to conduct the study as a consequence of 
the properties of the substance, e.g. very volatile, highly reactive or unstable substances 
cannot be used, or mixing of the substance with water may cause danger of fire or explosion. 
The Annex further emphasises that the guidance given in the test methods referred to in 
REACH Article 13 (3), more specifically on the technical limitations of a specific method, shall 
always be respected. 


Additional generic guidance on the use of physico-chemical properties is provided e.g. in 
Section R.7.12 on toxicokinetics. 


Read-across to structurally or mechanistically similar substances (SAR) 


The potential toxicity of a substance, for which no data are available on a specific endpoint 
can, in some cases, be evaluated by read-across from structurally or mechanistically related 
substances for which experimental data exists. The read-across approach is based on the 
principle that structurally and/or mechanistically related substances may have similar 
toxicological properties. Note that there are no formal criteria to identify structural alerts for 
repeated dose toxicity or for read-across to closely related substances. 
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Based on structural similarities between different substances, the repeated dose toxicity 
potential of one substance or a group of substances can be extended (read-across) to a 
substance, for which there are no or limited data on this endpoint. 


A mechanism of toxicity or mode of action identified for a substance and/or group of 
substances and causally related to adverse effects in a target organ can be extended (read-
across) to a substance for which a similar mechanism or mode of action has been identified, 
but where no or limited data on repeated dose toxicity are available. In such cases, the 
substance under evaluation may reasonably be expected to exhibit the same pattern of toxicity 
in the target organ(s) and tissue(s). 


The chemical category concept has been developed under the OECD HPV programme (OECD 
2004) as an approach to fill data gaps without the need for conduction of tests. A chemical 
category is a group of chemicals whose physico-chemical and toxicological properties are likely 
to be similar or follow a regular pattern as a result of structural similarity. In the category 
approach, not every substance needs to be tested for every endpoint. However, the 
information finally compiled for the category must prove adequate to support a hazard 
assessment, a risk assessment and a classification for the category and its members. That is, 
the final data set must allow one to assess the untested endpoints, ideally by interpolation 
between and among the category members. 


When analogue data are used to fill the data gaps for repeated dose toxicity, the data for the 
analogues must be compared and discussed in relation to the substance under evaluation in 
order to shed light on the similarities and differences in the toxicological profile of the 
substance under evaluation and its analogue(s). 


Specific guidance regarding use of analogues is available in Section R.6.2 in order to decide on 
when further in vivo repeated dose toxicity studies shall be proposed (Annex VIII) or may be 
proposed (Annex X) as well as to decide on when analogue data can replace in vivo testing 
(Annex XI Section 1.3). 


(Q)SAR 


A (Q)SAR analysis for a substance may give indications for a specific mechanism to occur and 
identify possible organ or systemic toxicity upon repeated exposure. The reliability, 
applicability and overall scope of (Q)SAR science to identify chemical hazard and assist in risk 
assessment have been evaluated by various groups and organizations. Guidance on this issue 
is presented in Section R.6.1 of this document and in OECD Monograph No. 69. (OECD 2007b). 


Overall, (Q)SAR approaches are currently not well validated for repeated dose toxicity and 
consequently no firm recommendations can be made concerning their routine use in a testing 
strategy in this area. There are a large number of potential targets/mechanisms associated 
with repeated dose toxicity that today cannot be adequately covered by a battery of (Q)SAR 
models. Therefore, a negative result from current (Q)SAR models without other supporting 
evidence cannot be interpreted as demonstrating a lack of a toxicological hazard or a need for 
hazard classification. Another limitation of QSAR modelling is that dose-response information, 
including the N(L)OAEL, is not provided. Similarly, a validated QSAR model might identify a 
potential toxicological hazard, but because of limited confidence in this approach, such a result 
would not be adequate to support hazard classification. 


In some cases, QSAR models could be used as part of a Weight of Evidence approach, when 
considered alongside other data, provided the applicability domain is appropriate. Also, QSAR’s 
can be used as supporting evidence when assessing the toxicological properties by read-across 
within a substance grouping approach, providing the applicability domain is appropriate. 
Positive and negative QSAR modelling results can be of value in a read-across assessment and 
for classification purposes. 
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Testing data on repeated dose toxicity 


In vitro data 


As mentioned earlier in Section R.7.5.3.1 available in vitro data, at present, is not useful on its 
own for regulatory decisions such as risk assessment and C&L. However, such data may be 
helpful in the assessment of repeated dose toxicity, for instance to detect local target organ 
effects and/or to clarify the mechanisms of action. Since, at present, there are not validated 
and regulatory accepted in vitro methods, the quality of each of these studies and the 
adequacy of the data provided should be carefully evaluated. 


Generic guidance is given in Chapters R.4 and R.5 for judging the applicability and validity of 
the outcome of various study methods, assessing the quality of the conduct of a study, 
reproducibility of data and aspects such as vehicle, number of replicates, exposure/incubation 
time, GLP-compliance or comparable quality description. 


Animal data 


The basic concept of repeated dose toxicity studies to generate data on target organ toxicity 
following sub-acute to chronic exposure is to treat experimental animals for 4 weeks, 13 weeks 
or longer. These studies are mentioned in Section R.7.5.3.1 and summarised in Table R.7.5-2. 
In addition, other studies performed in experimental animals may provide useful information 
on repeated dose toxicity. While at this time most alternative methods remain in the research 
and development stage and are not ready as surrogates for sub-chronic/chronic animal studies 
there are opportunities to improve data collection for risk assessment providing greater 
efficiency and use of fewer animals and better use of resources. Although not required by 
REACH, other opportunities include early development of kinetic data, in conjunction with early 
repeat dose toxicity testing thus ensuring that the maximum amount of information is drawn 
from the animal studies and for use in the risk assessment process. 


The number of repeated dose toxicity studies available for a substance under registration is 
likely to be variable, ranging from none, a dose-range finding study, a 28-day repeated dose 
toxicity guideline study, to a series of guideline studies for some substances, including sub-
chronic and/or chronic studies. There may also be studies employing different species and 
routes of exposure. In addition, special toxicity studies investigating further the nature, 
mechanism and/or dose-relationship of a critical effect in a target organ or tissue may also 
have been performed for some substances. 


The following general guidance is provided for the evaluation of repeated dose toxicity data 
and the development of the Weight of Evidence: 


· Studies on the most sensitive animal species should be selected as the significant ones, 
unless toxicokinetic and toxicodynamic data show that this species is less relevant for 
human risk assessment. 


· Studies using an appropriate route, duration and frequency of exposure in relation to 
the expected route(s), frequency and duration of human exposure have greater weight. 


· Studies enabling the identification of a NOAEL, and a robust hazard identification have a 
greater weight. 


· Studies of a longer duration should be given greater weight than a repeated dose 
toxicity study of a shorter duration in the determination of the most relevant NOAEL. 


· If sufficient evidence is available to identify the critical effect(s) (with regard to the 
dose-response relationship(s) and to the relevance for humans), and the target 
organ(s) and/or tissue(s), greater weight should be given to specific studies 
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investigating this effect in the identification of the NOAEL. The critical effect can be a 
local as well as a systemic effect. 


While data available from repeated dose toxicity studies not performed according to 
conventional guidelines and/or GLP may still provide information of relevance for risk 
assessment and classification and labelling such data require extra careful evaluation. REACH 
Annex XI specifically identifies circumstances where use of existing studies not carried out 
according to GLP or test methods referred to in Article 13(3) (guideline studies) can replace in 
vivo testing performed in accordance with Article 13(3). Data from non-guideline studies shall 
be considered to be equivalent to data generated by corresponding test methods referred to in 
Article 13(3) if the following conditions are met: 


· adequate for the purpose of classification and labelling and/or risk assessment,  


· adequate and reliable coverage of the key parameters foreseen to be investigated in 
the corresponding test methods referred to in Article 13(3), 


· exposure duration comparable to or longer than the corresponding test methods 
referred to in REACH Article 13(3) if exposure duration is a relevant parameter, and 


· adequate and reliable documentation of the study is provided. 


In all other situations, non-guideline studies may contribute to the overall weight of the 
evidence but cannot stand alone for a hazard and risk assessment of a substance and thus, 
cannot serve as the sole basis for an assessment of repeated dose toxicity as well as for 
exempting from the standard information requirements for repeated dose toxicity at a given 
tonnage level, i.e. cannot be used to identify a substance as being adequately controlled in 
relation to repeated dose toxicity. 


If sufficient information from existing studies is available on the repeated dose toxicity 
potential of a substance in order to perform a risk assessment as well as to conclude on 
classification and labelling for repeated dose toxicity (R48), no further in vivo testing is 
needed. The existing information is considered sufficient when, based on a Weight of Evidence 
analysis, the critical effect(s) and target organ(s) and tissue(s) can be identified, the dose-
response relationship(s) and NOAEL(s) and/or LOAEL(s) for the critical effect(s) can be 
established, and the relevance for human beings can be assessed. 


It should be noted that potential effects in certain target organs (e.g., the thyroid) following 
repeated exposure may not be observed within the span of the 28-day study. Attention is also 
drawn to the fact that the protocols for the oral 28-day and 90-day studies include additional 
parameters compared to those for the 28-day and 90-day dermal and inhalation protocols. 


Where it is considered that the existing data as a whole is inadequate to provide a clear 
assessment of this endpoint, the need for further testing should be considered in view of all 
available relevant information on the substance, including use pattern, the potential for human 
exposure, physico-chemical properties, and structural alerts. The testing strategy is presented 
in Section R.7.5.6.3. 


Specific investigations such as studies for neurotoxicity or immunotoxicity are also elements in 
the testing strategy presented in REACH. 


Regarding neurotoxicity and immunotoxicity, standard oral 28-day and 90-day toxicity studies 
include endpoints capable of detecting such effects. Indicators of neurotoxicity include clinical 
observations, a functional observational battery, motor activity assessment and 
histopathological examination of spinal cord and sciatic nerve. Indicators of immunotoxicity 
include changes in haematological parameters, serum globulin levels, alterations in immune 
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system organ weights such as spleen and thymus, and histopathological changes in immune 
organs such as spleen, thymus, lymph nodes and bone marrow. Where data from standard 
oral 28-day and 90-day studies identify evidence of neurotoxicity or immunotoxicity other 
studies may be necessary to further investigate the effects. It should be noted that endpoints 
capable of detecting neurotoxicity and immunotoxicity are not examined in the standard 28-
day and 90-day dermal or inhalation repeated dose toxicity studies. 


More focus has also been put on endocrine disrupters during the latest decade. In relation to 
hazard and risk assessment, there are currently no test strategies or methods available, which 
specifically detect all effects, which have been linked to the endocrine disruption mechanism. It 
should be noted that work is on-going with the purpose of updating the present oral 28-days 
study (OECD TG 407/EU B.7) with more emphasis to be placed on detection of endocrine 
effects.   


If data are not available from an oral standard 28-day repeated dose toxicity guideline study 
(OECD TG 407/EU B.7), the minimum repeated dose toxicity data requirement (28-day study) 
at tonnage levels from 10 t/y may in certain circumstances be met by results obtained from 
the combined repeated dose toxicity study with the reproduction / developmental toxicity 
screening test (OECD TG 422


40
). An advantage of this approach is obtaining information on 


repeated dose toxicity and reproductive toxicity in a single study providing an overall saving in 
the number of animals used for testing. In addition, the number of animals is higher (10 per 
sex compared to 5 per sex in the standard oral 28-day study) and the dosing period is longer 
in the combined study than in the standard oral 28-day study. Therefore, more information on 
repeated dose toxicity could be expected from the combined study. Potential complications in 
using the combined study include selecting adequate dose levels to examine adequately both 
repeated dose toxicity and reproductive toxicity. In addition, interpretation of the results may 
be complicated due to differences in sensitivity between pregnant and non-pregnant animals, 
and an assessment of the general toxicity may be more difficult especially when serum and 
histopathological parameters are not evaluated at the same time in the study. Consequently, 
where the combined study is used for the assessment of repeated dose toxicity, the use of 
data obtained from such a study should be clearly indicated. Despite such complications, the 
use of the combined study is recommended for the initial hazard assessment of the repeated 
dose toxicity potential of a substance when this study is relevant also for reproductive toxicity 
assessment. 


In general, results from toxicological studies requiring repeated administration of a test 
substance (see also Section R.7.5.3.1) such as reproduction and developmental toxicity studies 
as well as carcinogenicity studies can contribute to the assessment of repeated dose toxicity. 
However, such toxicological studies rarely provide the information obtained from a standard 
repeated dose toxicity study and therefore, cannot stand alone as the sole basis for the 
assessment of repeated dose toxicity or for exempting from the standard information 
requirements for repeated dose toxicity at a given tonnage level. 


Studies such as acute toxicity and irritation studies as well as in vivo genotoxicity studies 
contribute limited information to the overall assessment of the repeated dose toxicity. 
However, such studies may be useful in deciding on the dose levels for use in repeated dose 
toxicity. 


Guidance on the dose selection for repeated dose toxicity testing (see also Table R.7.5-2) is 
provided in detail in the EU and OECD test guidelines. Unless limited by the physical-chemical 
nature or biological effects of the test substance, the highest dose level should be chosen with 
the aim to induce toxicity but not death or severe suffering. 


                                           
40


 To date there is no corresponding EU testing method available. 
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Although not required by REACH, toxicokinetic studies may be helpful in the evaluation and 
interpretation of repeated dose toxicity data, for example in relation to accumulation of a 
substance or its metabolites in certain tissues or organs as well as in relation to mechanistic 
aspects of repeated dose toxicity and species differences. Toxicokinetic information can also 
assist in the selection of the dose levels. When conducting repeated dose toxicity studies it is 
necessary to ensure that the observed treatment-related toxicity is not associated with the 
administration of excessive high doses causing saturation of absorption and detoxification 
mechanisms. The results obtained from studies using excessive doses causing saturation of 
metabolism are often of limited value in defining the risk posed at more relevant and realistic 
exposures where a substance can be readily metabolised and cleared from the body. It is 
suggested that a key resource in designing better repeated dose toxicity studies is to select 
appropriate dose levels based on results from useful metabolic and toxicokinetic investigations. 
Further details on the application of toxicokinetic information in the design and evaluation of 
repeated dose toxicity studies is available in Section R.7.12 on toxicokinetics. 
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Table R.7.5-2 Overview of in vivo repeated dose toxicity test guideline studies 


Test Design Endpoints 


OECD TG 407 


(EU B.7) 


Repeated dose 28-
day oral toxicity 
study in rodents 


Exposure for 28 days 


At least 3 dose levels plus 
control  


At least 5 males and 
females per group 


Preferred rodent species: 
rat  


Clinical observations 


Functional observations (4th exposure week – 
sensory reactivity to stimuli of different types, 
grip strength, motor activity) 


Body weight and food/water consumption 


Haematology (haematocrit, haemoglobin, 
erythrocyte count, total and differential leucocyte 
count, platelet count, blood clotting 
time/potential) 


Clinical biochemistry 


Urinalysis (optional) 


Gross necropsy (full, detailed, all animals) 


Organ weights (all animals - liver, kidneys, 
adrenals, testes, epididymides, thymus, spleen, 
brain, heart) 


Histopathology (full, at least control and high-
dose groups - all gross lesions, brain, spinal cord, 
stomach, small and large intestines, liver, 
kidneys, adrenals, spleen, heart, thymus, thyroid, 
trachea and lungs, gonads, accessory sex organs, 
urinary bladder, lymph nodes, peripheral nerve, a 
section of bone marrow) 


OECD TG 410 


(EU B.9) 


Repeated dose 
dermal toxicity: 
21/28-day study 


Exposure for 21/28 days 


At least 3 dose levels plus 
control  


At least 5 males and 
females per group 


Rat, rabbit or guinea pig 


Clinical observations 


Body weight and food/water consumption 


Haematology (haematocrit, haemoglobin, 
erythrocyte count, total and differential leucocyte 
count, clotting potential) 


Clinical biochemistry 


Urinalysis (optional) 


Gross necropsy (full, detailed, all animals) 


Organ weights (all animals - liver, kidneys, 
adrenals, testes) 


Histopathology (full, at least control and high-
dose groups - all gross lesions, normal and 
treated skin, liver, kidney) 


OECD TG 412 


(EU B.8) 


Repeated dose 
inhalation toxicity: 
28-day or 14-day 
study 


Exposure for 28 or 14 
days 


At least 3 concentrations 
plus control  


At least 5 males and 
females per group 


Rodents: preferred 
species - rat 


Clinical observations 


Body weight and food/water consumption 


Haematology (haematocrit, haemoglobin, 
erythrocyte count, total and differential leucocyte 
count, clotting potential) 


Clinical biochemistry 


Urinalysis (optional) 


Gross necropsy (full, detailed, all animals) 


Organ weights (all animals - liver, kidneys, 
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Test Design Endpoints 


adrenals, testes) 


Histopathology (full, at least control and high-
dose groups - all gross lesions, lungs, liver, 
kidney, spleen, adrenals, heart) 


OECD TG 408 


(EU B.26) 


Repeated dose 90-
day oral toxicity 
study in rodents 


Exposure for 90 days 


At least 3 dose levels plus 
control  


At least 10 males and 
females per group 


Preferred rodent species: 
rat  


Clinical observations 


Ophthalmological examination 


Functional observations (towards end of exposure 
period – sensory reactivity to stimuli of different 
types, grip strength, motor activity) 


Body weight and food/water consumption 


Haematology (haematocrit, haemoglobin, 
erythrocyte count, total and differential leucocyte 
count, platelet count, blood clotting 
time/potential) 


Clinical biochemistry 


Urinalysis 


Gross necropsy (full, detailed, all animals) 


Organ weights (all animals - liver, kidneys, 
adrenals, testes, epididymides, uterus, ovaries, 
thymus, spleen, brain, heart) 


Histopathology (full, at least control and high-
dose groups - all gross lesions, brain, spinal cord, 
pituitary, thyroid, parathyroid, thymus, 
oesophagus, salivary glands, stomach, small and 
large intestines, liver, pancreas, kidneys, 
adrenals, spleen, heart, trachea and lungs, aorta, 
gonads, uterus, accessory sex organs, female 
mammary gland, prostate, urinary bladder, gall 
bladder (mouse), lymph nodes, peripheral nerve, 
a section of bone marrow, and skin/eyes on 
indication) 


OECD TG 409 


(EU B.27) 


Repeated dose 90-
day oral toxicity 
study in non-rodents 


Exposure for 90 days 


At least 3 dose levels plus 
control  


At least 4 males and 
females per group 


Preferred species: dog  


Clinical observations 


Ophthalmological examination 


Body weight and food/water consumption 


Haematology (as in TG 408) 


Clinical biochemistry 


Urinalysis 


Gross necropsy (full, detailed, all animals) 


Organ weights (as in TG 408 - additional: gall 
bladder, thyroid, parathyroid) 


Histopathology (as in TG 408 – additional: gall 
bladder, eyes) 


OECD TG 411 


(EU B.28) 


Subchronic dermal 
toxicity: 90-day 


Exposure for 90 days 


At least 3 dose levels plus 
control  


At least 10 males and 


Clinical observations 


Ophthalmological examination 


Body weight and food/water consumption 
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Test Design Endpoints 


study females per group 


Rat, rabbit or guinea pig 


Haematology (haematocrit, haemoglobin, 
erythrocyte count, total and differential leucocyte 
count, clotting potential) 


Clinical biochemistry 


Urinalysis 


Gross necropsy (full, detailed, all animals) 


Organ weights (all animals - liver, kidneys, 
adrenals, testes) 


Histopathology (full, at least control and high-
dose groups - all gross lesions, normal and 
treated skin, and essentially the same organs and 
tissues as in TG 408) 


 


OECD TG 413 


(EU B.29) 


Subchronic 
inhalation toxicity: 
90-day study 


Exposure for 90 days 


At least 3 concentrations 
plus control  


At least 10 males and 
females per group 


Rodents: preferred 
species - rat 


Clinical observations 


Ophthalmological examination 


Body weight and food/water consumption 


Haematology (haematocrit, haemoglobin, 
erythrocyte count, total and differential leucocyte 
count, clotting potential) 


Clinical biochemistry 


Urinalysis 


Gross necropsy (full, detailed, all animals) 


Organ weights (all animals - liver, kidneys, 
adrenals, testes) 


Histopathology (full, at least control and high-
dose groups - all gross lesions, respiratory tract, 
and essentially the same organs and tissues as in 
TG 408) 


OECD TG 452 


(EU B.30) 


Chronic toxicity 
studies 


Exposure for at least 12 
months 


At least 3 dose levels plus 
control  


Rodents : At least 20 
males and females per 
group 


Non-rodents: At least 4 
males and females per 
group  


Preferred rodent species: 
rat  


Preferred non-rodent 
species: dog 


Clinical observations, including neurological 
changes 


Ophthalmological examination 


Body weight and food/water consumption 


Haematology (haematocrit, haemoglobin, 
erythrocyte count, total leucocyte count, platelet 
count, clotting potential) 


Clinical biochemistry 


Urinalysis 


Gross necropsy (full, detailed, all animals) 


Organ weights (all animals - brain, liver, kidneys, 
adrenals, gonads, thyroid/parathyroid (non-
rodents only)) 


Histopathology (full, at least control and high-
dose groups - all grossly visible tumours and 
other lesions, as well as essentially the same 
organs and tissues as in the 90-day studies (TG 
408/409)) 
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Test Design Endpoints 


OECD TG 453 


(EU B.33) 


Combined chronic 
toxicity / 
carcinogenicity 
studies 


Exposure for at least 12 
months (satellite groups) 
or majority of normal life 
span (carcinogenicity 
part)  


At least 3 dose levels plus 
control  


At least 50 males and 
females per group 


Satellite group: At least 
20 males and females per 
group  


Preferred species: rat  


Essentially as in TG 452 


OECD TG 422
41


 


Combined repeated 
dose toxicity study 
with the 
reproduction/develop
mental toxicity 
screening test 


 


Exposure for a minimum 
of 4 weeks (males) or 
from 2 weeks prior to 
mating until at least post-
natal day 4 (females – at 
least 6 weeks of 
exposure)  


At least 3 dose levels plus 
control  


At least 10 males and 
females per group  


 


Clinical observations as in TG 407 


Functional observations as in TG 407 


Body weight and food/water consumption 


Haematology as in TG 407 


Clinical biochemistry 


Urinalysis (optional) 


Gross necropsy (full, detailed, all adult animals) 


Organ weights (testes and epididymides - all 
males; liver, kidneys, adrenals, thymus, spleen, 
brain, heart - in 5 animals of each sex per group, 
i.e. as in TG 407) 


Histopathology (ovaries, testes, epididymides, 
accessory sex organs, all gross lesions - all 
animals in at least control and high-dose groups; 
brain, spinal cord, stomach, small and large 
intestines, liver, kidneys, adrenals, spleen, heart, 
thymus, thyroid, trachea and lungs, urinary 
bladder, lymph nodes, peripheral nerve, a section 
of bone marrow - in 5 animals of each sex in at 
least control and high-dose groups, i.e. as in TG 
407)  


OECD TG 424 


(EU B.43) 


Neurotoxicity study 
in rodents 


Exposure for at least 28 
days 


Dose levels: not specified  


At least 10 males and 
females per group 


Preferred rodent species: 
rat  


Generally oral route of 
administration 


Detailed clinical observations 


Functional observations (sensory reactivity to 
stimuli of different types, grip strength, motor 
activity, more specialized tests on indication) 


Ophthalmological examination 


Body weight and food/water consumption 


Haematology (haematocrit, haemoglobin, 
erythrocyte count, total and differential leucocyte 
count, platelet count, blood clotting 
time/potential) 


                                           
41 To date there is no corresponding EU testing method available 
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Test Design Endpoints 


Clinical biochemistry 


Histopathology: at least 5 animals/sex/ group) for 
neuropathological examinations (brain, spinal 
cord, and peripheral nerves); remaining animals 
to be used either for specific neurobehavioural, 
neuropathological, neurochemical or 
electrophysiological procedures that may 
supplement the histopathology or alternatively, 
for routine pathological evaluations according to 
the guidelines for standard repeated dose toxicity 
studies 


OECD TG 419 


(EU B.38) 


Delayed 
neurotoxicity of 
organophosphorus 
substances: 28-day 
repeated dose study 


Exposure for 28 days 


At least 3 dose levels plus 
control  


At least 12 birds per 
group 


Species: domestic laying 
hen 


Detailed clinical observations 


Body weight and food/water consumption 


Clinical biochemistry (NTE activity, 
acetylcholinesterase activity 


Gross necropsy (all animals) 


Histopathology (neural tissue) 


 


 Human data on repeated dose toxicity R.7.5.4.2


Human data in the form of epidemiological studies or case reports can contribute to the hazard 
identification process as well as to the risk assessment process itself. Criteria for assessing the 
adequacy of epidemiology studies include an adequate research design, the proper selection and 
characterisation of the exposed and control groups, adequate characterisation of exposure, 
sufficient length of follow-up for the disease as an effect of the exposure to develop, valid 
ascertainment of effect, proper consideration of bias and confounding factors, proper statistical 
analysis and a reasonable statistical power to detect an effect. These types of criteria have been 
described in more detail (Swaen, 2006 and can be derived from Epidemiology Textbooks 
(Checkoway et al, 1989; Hernberg, 1991; Rothman, 1998). 


The results from human experimental studies are often limited by a number of factors, such as 
a relatively small number of subjects, short duration of exposure, and low dose levels resulting 
in poor sensitivity in detecting effects. 


In relation to hazard identification, the relative lack of sensitivity of human data may cause 
particular difficulty. Therefore, negative human data cannot be used to override the positive 
findings in animals, unless it has been demonstrated that the mode of action of a certain toxic 
response observed in animals is not relevant for humans. In such a case a full justification is 
required. It is emphasised that testing with human volunteers is strongly discouraged, but 
when there are good quality data already available they can be used in the overall Weight of 
Evidence. 


 Exposure considerations for repeated dose toxicity R.7.5.4.3


Three types of adaptations from testing are possible due to exposure considerations: 
exposure-based waiving of a study, exposure-based triggering of further studies, or selection 
of appropriate exposure route. More information on exposure-based waiving is available in 
Section R.5.1. More detailed guidance of exposure-based adaptations of the testing for 
repeated dose toxicity is given below and in Section R.7.5.6 (Integrated Testing Strategy). 
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Comparison of exposure and effect data should consider the existing (or most likely expected) 
exposure patterns for humans (e.g. daily exposure during life-time or repeated short or 
medium periods of exposures) and the most adequate DNEL (Derived No Effect Level) that 
reflects the specific exposure route and time pattern for each human population group at 
exposure. For instance, short-term exposure estimates should be compared to a descriptor of 
short-term toxicity whereas repeated daily exposure estimates should be compared to a 
corresponding descriptor of chronic toxicity. In all cases actually experienced daily human 
exposures are to be used in this comparison instead of daily exposures obtained by averaging 
over exposed and non-exposed days. 


Concerning repeated dose toxicity testing the oral route is the preferred one. However, 
dependent on the physico-chemical properties of a substance as well as on the most relevant 
route of human exposure, the dermal or the inhalation route could also be appropriate as 
specified in REACH Annex VIII and IX. 


The dermal route is appropriate if the physico-chemical properties suggest potential for a 
significant rate of absorption through the skin. The inhalation route is appropriate if exposure 
of humans via inhalation is the most relevant route of human exposure taking into account the 
vapour pressure of the substance and/or the possibility of exposure to aerosols, particles or 
droplets of an inhalable size. 


According to Annex VIII-X further studies shall be proposed by the registrant or may be 
required by the Agency for example if there is particular concern regarding exposure, e.g. use 
in consumer products leading to exposure levels which are: 


· close to the dose levels at which toxicity to humans may be expected (Annex VIII) i.e. 
a dose lower than, but in the vicinity of, the dose levels at which toxicity to humans 
may be expected 


· high relative to the dose levels at which toxicity to humans may be expected (Annex 
IX), i.e. exposure levels higher than the dose levels at which toxicity to humans may be 
expected 


· close to the dose levels at which toxicity is observed (Annex X); i.e. a dose lower than, 
but in the vicinity of, the dose levels at which toxicity is observed from animal studies. 


Any of the exposure-triggered studies proposed by the registrant or required by the Agency 
should be considered on a case-by-case basis. 


Various types of exposure considerations are possible for waiving of repeated dose toxicity 
studies. For instance, it is stated in REACH Article 13 and Annex XI:3 that testing in 
accordance with Annex VIII, Sections 8.6 and 8.7 (i.e. repeated dose toxicity and reproductive 
toxicity), Annex IX and X may be omitted based on the exposure scenario(s) developed in the 
Chemical Safety Report. Adequate justification and documentation shall in all cases be 
provided (see  Section R.5.1.). 


Further, the sub-chronic toxicity study (90-days study) does not need to be conducted 
according to Annex IX of REACH if: “the substance is unreactive, insoluble and not inhalable 
and there is no evidence of absorption and no evidence of toxicity in a 28-days limit test, 
particularly if such a pattern is coupled with limited human exposure. In order to omit the 
study the prerequisites interpreted above have to be considered jointly since the word “and” is 
used in between them. In addition, limited human exposure would strengthen the possibility 
for waiving. 


The interpretation of un-reactive can be that it relates to the inherent chemical reactivity and 
as such, is an indicator of lack of local effects and mutagenicity, insoluble and not inhalable 
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can be interpreted as indicators of low exposure potential and should be further defined, and 
no evidence of absorption that there has to be evidence for lack of absorption in order to omit 
the study. Further no evidence of toxicity in a 28-days limit test can be interpreted as it has to 
be at least a 28-days limit test available in order to waive the 90-days study, and this 28-days 
study should not show any sign of toxicity at 1000 mg/kg. 


Limited exposure should consider the level of exposure, the frequency and/or the duration of 
exposure. Therefore, limited exposure must be considered on a case-by-case basis. 


Finally, according to REACH Annex VIII testing of repeated dose toxicity (28-days study) does 
not need to be conducted if: relevant human exposure can be excluded. 


Relevant human exposure depends on the inherent properties of the substance, if the 
population comes into contact with the substance or not, and how the substance is used. Thus, 
waiving might be considered on a case-by-case basis. 


The concept of the Threshold of Toxicological Concern (TTC) might be applied to reduce the 
use of animals and other evaluation resources (Kroes et al., 2004); Use of the TTC concept 
may also be seen as a driving force for deriving exposure information of adequate quality.  
However, there are a number of limitations or drawbacks that should be taken into 
consideration in deciding if the concept is to be applied for industrial chemicals and further 
discussions on the cut-off values are needed before integration into into the guidance (see 
Appendix R.7.1-1; TemaNord, 2005). 


 Remaining uncertainty on repeated dose toxicity R.7.5.4.4


The key requirement for a CSA is the DNELs per exposure scenario (box 5 of Figure R.7.5-1). 
The DNEL for repeated dose toxicity is the threshold of the critical effect derived in a Weight of 
Evidence assessment of the available repeated dose toxicity data and an overall assessment 
factor (AF) that takes into account any uncertainty. The following elements contribute to the 
uncertainty in the determination of a threshold for the critical effects and the selection of the 
AF (further guidance on deriving a DNEL and application of AFs is provided in Chapter R.8). 


Threshold of the critical effect 


In the determination of the overall threshold for repeated dose toxicity all relevant information 
is evaluated to determine the lowest dose that induces an adverse effect (i.e. LOAEL or 
LOAEC) and the highest level with no biologically or statically significant adverse effects (i.e. 
NOAEL or NOAEC). In this assessment all toxicological responses are taken into account and 
the critical effect is identified. The uncertainty in the threshold depends on the strength of the 
data and is largely determined by the design of the underlying experimental data. Parameters 
such as group size, study type/duration or the methodology need to be taken into account in 
the assessment of the uncertainty in the threshold of the critical effect(s). 


The NOAEL is typically used as the starting point for the derivation of the DNEL. In case a 
NOAEL has not been achieved, a LOAEL may be used, provided the available information is 
sufficient for a robust hazard assessment and for Classification and Labelling.  The Bench Mark 
Dose (BMD) may also be used as the starting point for the derivation of the DNEL (Chapter 
R.8). 


The selection of NOAEL or LOAEL is usually based on the dose levels used in the most relevant 
toxicity study, without considering the shape of the dose response curve. Therefore, the 
NOAEL/LOAEL may not reflect the true threshold for the adverse effect. On the other hand, the 
BMD is a statistical approach for the determination of the threshold and relies on the dose 
response curve. Alternatively, mathematical curve fitting techniques or statistical approaches 
exist to determine the threshold for an adverse effect. The use of such approaches (e.g. 
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Benchmark Dose) to estimate the threshold should be considered on a case-by-case basis. For 
further guidance see Chapter R.8 


Overall AF 


Variability in sensitivity across and within species is another source of uncertainty for repeated 
dose toxicity. These inter- and intraspecies differences, respectively, are linked with variations 
in the toxicokinetics and dynamics of a substance. Information derived from non-testing, in 
vitro or in vivo methods may lead to an improvement of the understanding of the relevance of 
animal data for human risk assessment and may lead to a replacement of adopted standard 
default AF for these differences. 


The quality of the whole database should be assessed for reliability and consistency across 
different studies and endpoints and taking into account the quality of the testing method, size 
and power of the study design, biological plausibility, dose-response relationships and 
statistical association. Missing test data might be substituted by non-testing data obtained 
from physico-chemical properties, read-across to structurally or mechanistically related 
substances (SAR/chemical category) or by quantitative structure-activity relationships 
(QSARs). Also in vitro data might be used to fill in data gaps as well as in vivo non-standard 
animal experimental tests. Such data in combination with toxicity tests according to standard 
OECD/EU guidelines may in some cases lead to an improved understanding to the toxicological 
effect resulting in a reduction in the overall uncertainty. On the other hand information solely 
based on in-vitro and non-testing data are at present insufficient to act as a surrogate for 
repeated dose toxicity data and the uncertainty is sufficiently large that such information is 
unsuitable for use in a CSA and for classification and labelling.  In the case of chemical 
categories information from non-testing methods or in vitro data may used to fulfil the data 
requirements on repeated dose toxicity and lead to improvement in the overall reliability and 
consistency for the read-across within a category of substances. 


Since the adequacy and/or completeness of different data may vary, lack of quality and 
completeness of the overall database should be compensated for with an assessment factor for 
remaining uncertainty. 


Besides AF addressing these differences (inter- and intraspecies, quality of the whole 
database), other uncertainties relating to differences between human and animal exposure 
conditions (e.g. route, and duration), and dose response characteristics are taken into account 
in the more extensive guidance on deriving a DNEL (see Section R.8.4.3). 


Other considerations 


Another situation may arise when testing is not technically possible, a waiving option indicated 
in Annex XI(2) (see also Chapter R.5). In such cases approaches such as QSAR, category 
formation and read-across may be helpful in the hazard characterisation; they should also be 
considered for information that might be suitable as a surrogate for a dose descriptor. 
Alternatively, generic threshold approaches, e.g. the Threshold of Toxicological Concern, TTC 
might be considered for the starting point of a risk characterisation (see Appendix R.7.1-1). 
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R.7.5.5 Conclusions on repeated dose toxicity 


The evaluation of all available toxicological information for repeated dose toxicity (step 3 in 
Figure R.7.5-1 should include an assessment whether the available information as a whole (i.e. 
testing and non-testing, and relevant information from studies addressing other endpoints) 
meets the tonnage driven data requirements necessary to fulfil the REACH requirements. A 
Weight of Evidence approach should be used in assessing the database for a substance. This 
approach requires a critical evaluation of the entire body of available data for consistency and 
biological plausibility. Potentially relevant studies should be judged for quality and studies of 
high quality given more weight than those of lower quality. When both epidemiological and 
experimental data are available, similarity of effects between humans and animals is given 
more weight. If the mechanism or mode of action is well characterised, this information is used 
in the interpretation of observed effects in either human or animal studies. Weight of Evidence 
is not to be interpreted as simply tallying the number of positive and negative studies, nor 
does it imply an averaging of the doses or exposures identified in individual studies that may 
be suitable as starting points for risk assessment. The study or studies used for the starting 
point are identified by an informed and expert evaluation of all the available evidence. 


The available repeated dose toxicity data should be evaluated in detail for a characterisation of 
the health hazards upon repeated exposure. In this process an assessment of all toxicological 
effect(s), their dose-response relationships and possible thresholds are taken into account. The 
evaluation should include an assessment of the severity of the effect, whether the observed 
effect(s) are  adverse or adaptive, if the effect is irreversible or not or if it is a precursor to a 
more significant effect or secondary to general toxicity. Correlations between changes in 
several parameters, e.g. between clinical or biochemical measurements, organ weights and 
(histo)pathological effects, will be helpful in the evaluation of the nature of effects. Further 
guidance to this issue can be found in publications of the International Programme on 
Chemical Safety (IPCS 1994, 1999) and ECETOC (2002). 


The effects data are also analysed for indications of potential serious toxicity of target organs 
or specific organ systems (e.g. neurotoxicity or immunotoxicity), delayed effects or cumulative 
toxicity. Furthermore, the evaluation should take into account the study details and determine 
if the exposure conditions and duration and the parameters studied are appropriate for an 
adequate characterisation of the toxicological effect(s). 


If an evaluation allows the conclusion that the information of the repeated dose toxicity is 
adequate for a robust characterisation of the toxicological hazards, including an estimate of a 
dose descriptor (NOAEL/LOAEL/BMD), and the data are adequate for risk assessment and 
classification and labelling, no further testing will be necessary unless there are indications for 
further risk, according to column 2 of Annexes VIII-X of REACH. 


Another consideration to be taken into account is whether the study duration has been 
appropriate for an adequate expression of the toxicological effects. If the critical effect involves 
serious specific system or target organ toxicity (e.g. haemolytic anaemia, neurotoxicity or 
immunotoxicity), delayed effects or cumulative toxicity and a threshold has not been 
established dose extrapolation may not be appropriate and further studies are required. In this 
case a specialised study is likely to be more appropriate for an improved hazard 
characterisation and should be considered instead of a standard short-term rodent or sub-
chronic toxicity test at this stage. 


In the identification of the NOAEL, other factors need to be considered such as the severity of 
the effect, the presence or absence of a dose- and time-effect relationship and/or a dose- and 
time-response relationship, the biological relevance, the reversibility, and the normal biological 
variation of an effect that may be shown by representative historical control values (IPCS, 
1990). 
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 Concluding on suitability for Classification and Labelling R.7.5.5.1


In order to conclude on the suitability for classification and labelling (C&L), the data 
requirements in Annex VI of the dangerous substances Directive 67/548/EEC


42
 have to be 


considered (box 4 in Figure R.7.5-1). 


A decision on classification and labelling will affect downstream events/Directives under 
REACH. Therefore, it is important that the data are adequate for checking against the 
classification criteria in order to ensure safe use under REACH. 


Basically the following conclusions can be obtained from the assessment of adequacy for C&L 
for repeated dose toxicity: 


· Data are considered adequate for the purpose of C&L and can be checked against the 
criteria (boxes 6 and 11 in Figure R.7.5-1)


43
. 


· Data are considered as inadequate for the purpose of C&L and cannot be checked 
against the criteria (inconclusive or lacking data). In this case testing should be 
considered in relation to the risk management of the substance. 


 Concluding on suitability for Chemical Safety Assessment  R.7.5.5.2


In order to be suitable for CSA (box 5 of Figure R.7.5-1) appropriate DNELs have to be 
established for each exposure scenario. Typically, the derivation of the DNEL takes into 
account a dose descriptor, modification of the starting point and application of assessment 
factors (see Chapter R.8). 


Identification of the so-called dose descriptor: i.e. an appropriate threshold dose for the critical 
effect as the starting point for DNEL derivation, i.e. a NOAEL or BMD. If a NOAEL can not be 
identified, the LOAEL may be used instead provided the data are adequate for a robust hazard 
assessment.  


It is to be noted that the dose descriptor should be route-specific. Thus, in case only animal 
data with oral exposure are available and humans are exposed mainly via skin and/or 
inhalation, a DNEL for dermal route and/or DNEL for inhalation route are needed: i.e. route-to-
route extrapolation is needed, if allowed. Guidance for this route-to-route extrapolation is 
provided in Section R.8.4.2. 


If this route-to-route extrapolation is not allowed, route-specific information is needed, 
possibly including testing, as a last resort (see Section R.7.5.6.3). 


Derivation of a DNEL from this dose descriptor by applying AFs (to address uncertainty in the 
available data) is described elsewhere (see Section R.8.4.3; see also Section R.7.5.4.4).  


  


                                           
42


 Directive 67/548/EEC will be repealed and replaced with the EU Regulation on classification, labelling 
and packaging of substances and mixtures, implementing the Globally Harmonized System (GHS). 
43 It should be noted that although the exposure assessment and risk characterisation need not to be 
performed, when a substance is not classified (see Part A, section A.1.2), for potency-based endpoints 
like repeated dose toxicity, there could still potentially be a risk. Therefore one might consider performing 
an exposure assessment and risk characterisation on voluntary basis, to ensure safe handling and use. 
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 Information not adequate R.7.5.5.3


A Weight of Evidence approach comparing available adequate information with the tonnage-
triggered information requirements by REACH may result in the conclusion that the 
requirements are not fulfilled. In order to proceed in further information gathering the testing 
strategy described in Section R.7.5.6.3 can be adopted. 


R.7.5.6 Integrated Testing Strategy (ITS) for repeated dose toxicity 


 Objective / General principles R.7.5.6.1


The objective in this testing strategy is to give guidance on a stepwise approach to hazard 
identification with regard repeated dose toxicity. A principle of the strategy is that the results 
of one study are evaluated before another study is initiated. The strategy seeks to ensure that 
the data requirements are met in the most efficient and humane manner so that animal usage 
and costs are minimised. 


The core objectives of the Integrated Testing Strategy (ITS) for repeated dose toxicity are to 
generate sufficient information to allow: 


· Characterisation of the hazard profile and the dose-response of a substance upon 
repeated exposure. 


· Performance of a chemical safety assessment for repeated dose toxicity. 


Information generated in this strategy should be suitable for Classification and Labelling 
according to the criteria given in Annex VI to Directive 67/548/EEC44. 


In addition, information from repeated dose toxicity studies can give valuable information to 
other endpoints based on repeated exposure (e.g. reproductive and developmental toxicity), 
and are valuable for other in vivo studies. 


 Preliminary considerations R.7.5.6.2


On the basis of the objectives outlined above, a framework has been developed so that 
informed decisions can be made on the need for further testing. If generation of further data is 
deemed necessary, the information needs should be met efficiently in terms of resources and 
animal use. This means the use of the most appropriate study type in accordance with the 
tonnage-driven requirements stipulated by the REACH information requirements and taking 
into account modifications due to considerations of exposure, grouping and category 
formation. The data requirements may be increased or decreased taking into account exposure 
considerations or the level of concern noted during any of the stages in the testing strategy. 


Testing for repeated dose toxicity is not required for chemicals produced at tonnage levels less 
than 10 tonne per annum (t/y). At higher production volumes, standard data requirements 
are, in general, increased with each tonnage band (see Section R.7.5.2); maintaining flexibility 
to adopt the most appropriate testing regime for any single chemical is a key component of the 
ITS. However, regardless of whether testing for repeated dose toxicity is required or not at a 
specific tonnage level, all existing test data, and all other available and relevant information on 
the substance should be collected. 


  


                                           
44 Directive 67/548/EEC will be repealed and replaced with the EU Regulation on classification, labelling 
and packaging of substances and mixtures, implementing the Globally Harmonized System (GHS).  
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 Testing strategy for repeated dose toxicity R.7.5.6.3


In order to proceed in further information gathering the following testing strategy is out-lined 
(step 4 in Figure R.7.5-1). 


Before testing is initiated the available information should be scrutinised for evidence that may 
indicate severe effects, serious specific system or target organ toxicity (e.g. neurotoxicity or 
immunotoxicity), delayed effects or cumulative toxicity (boxes 8, 9 and 12 in Figure R.7.5-1). 
These indications may provide a trigger for specialised study protocols instead of the standard 
protocols for the short-term and/or (sub)chronic toxicity (box 13 in Figure R.7.5-1). These 
specific protocols should be designed on a case-by-case basis, such that they enable an 
adequate characterisation of these hazards, including the dose-response, threshold for the 
toxic effect and an understanding of the nature of the toxic effects. An example of such an 
approach is given in Appendix R.7.5-1. 


Annexes VII-X of the REACH regulation provide the standard information requirements in 
Column 1 (box 10 of Figure R.7.5-1) and specify triggering and waiving possibilities for the 
specific endpoints in Column 2. Different descriptors used for repeated dose toxicity in these 
annexes varying from limited (Annex IX) to no relevant exposure (Annex VIII). In addition, 
Annex XI of the REACH regulation contains basic approaches, or rules for adaptation of the 
standard testing regime, set out in Annexes VII-IX (see Chapter R.5; for waiving see box 7 in 
Figure R.7.5-1). 


Exposure considerations at this stage may trigger a need for additional data if the applications 
include wide dispersive uses to a large population (e.g. consumer products) and if a particular 
concern exists for a low margin of exposure (box 13 in Figure R.7.5-1). The data to be 
generated at this stage should aim to improve the risk quotient and could therefore be a 
trigger for an improved exposure characterisation or an improved hazard characterisation. In 
the latter case the required information might include a special study leading to an improved 
characterisation of the critical toxic endpoint thereby decreasing the uncertainty in the NOAEL 
for repeated dose toxicity. An example of such a testing approach applied to neurotoxicity is 
given in Appendix R.7.5-1.  
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Figure R.7.5-1 Integrated Testing Strategy for repeated dose toxicity 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Utilisation of the different tests at each of the different tonnage levels is summarised below: 


10 t/y or more (Annex VIII) 


At this tonnage level a short-term (28-day) toxicity test (OECD TG 407/EU B.7) is usually 
required. The use of a combined repeated dose toxicity study with the 


Consider required information needs 


Evaluation of the available information  


Collect all existing information relevant for RDT (Annex VI) 


Step 
 


Step 
 


 


Are data adequate for CSA? 


Conclude on C&L* 
 


Are data adequate for a decision 
on C&L?    


Y N Y N 


Step 
 


Are there indications for 
further hazard beyond those 
covered by the standard 
information requirement 
(column 1)? 


Y N 


Y N 


No further information 
required. 
Conclude on C&L* 


Further 
studies shall 
be proposed 


Are there indications for 
further hazard beyond 
those covered by the 
standard information 
requirement (column 1)? 


Y 


Step 
 


Are there indications for further hazard 
beyond those covered by the standard 
information requirements (column 1)? 


N 


Fulfil the 
standard 
information 
requirement 
(column 1) 


Y 


N 


Is waiving from the standard information requirement       
(column 1) applicable? 


1 


2 


3 


4 5 


6 


8 7 


9 10 


12 
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reproduction/developmental toxicity screening test (OECD TG 422
45


) is recommended if an 
initial assessment of repeated dose toxicity and reproductive toxicity is required. The route of 
exposure in these tests is oral unless the predominant route of human exposure or the 
physico-chemical properties indicate that the dermal or inhalational route may be a more 
appropriate route of exposure to assess the repeated dose toxicity test (requiring OECD TG 
410 or 412/EU B.9 or B.8). 


If the results of a short-term rodent toxicity study (OECD TGs 407; 410, 412, 422) are 
adequate for a dose response characterisation and C&L and risk assessment, and if there are 
no indications for further risks, no further testing is required (see Section R.7.5.5.2 for a 
detailed discussion of the criteria for a robust hazard characterisation). 


At this tonnage level the short-term toxicity study (28 days) does not need to be conducted if: 


· a reliable sub-chronic (90 days) or chronic toxicity study is available, provided that an 
appropriate species, dosage, and route of administration were used; or 


· where a substance undergoes immediate disintegration and there are sufficient data on 
the cleavage products; or 


· relevant human exposure can be excluded in accordance with Annex XI Section 3. 


It should be noted that any of the rules for adaptation according to Annex XI also apply (see 
Chapter R.5). For further details see this section under Annex XI (below). 


According to REACH (Annex IX, 8.6.2), the sub-chronic toxicity study (90 days) shall be 
proposed by the registrant if: 


· the frequency and duration of human exposure indicates that a longer term study is 
appropriate; 


and one of the following conditions is met: 


· other available data indicate that the substance may have a dangerous property that 
cannot be detected in a short-term toxicity study; or 


· appropriately designed toxicokinetic studies reveal accumulation of the substance or its 
metabolites in certain tissues or organs which would possibly remain undetected in a 
short-term toxicity study but which are liable to result in adverse effects after 
prolonged exposure. 


REACH also specifies that further studies shall be proposed by the registrant or may be 
required by the Agency in accordance with Article 40 or 41 in case of: 


· failure to identify a NOAEL in the 28 or the 90 days study, unless the reason for the 
failure to identify a NOAEL is absence of adverse toxic effects; or 


· toxicity of particular concern (e.g., serious/severe effects); or 


· indications of an effect for which the available evidence is inadequate for toxicological 
and/or risk characterisation. In such cases it may also be more appropriate to perform 
specific toxicological studies that are designed to investigate these effects (e.g., 
immunotoxicity, neurotoxicity); or 


                                           
45


 To date there is no corresponding EU testing method available. 
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· the route of exposure used in the initial repeated dose study was inappropriate in 
relation to the expected route of human exposure and route-to-route extrapolation 
cannot be made; or 


· particular concern regarding exposure (e.g. use in consumer products leading to 
exposure levels which are close to the dose levels at which toxicity to humans may be 
expected ); or 


· effects shown in substances with a clear relationship in molecular structure with the 
substance being studied, were not detected in the 28 or the 90 days study. 


It should be pointed out that a failure to identify a NOAEL does not lead to a data gap in every 
case and should not trigger additional studies by default. If the data are sufficient for a robust 
hazard assessment and for Classification and Labelling, the LOAEL may be used as the starting 
point for the CSA (see also Sections R.7.5.4.4 and R.7.5.5 and Chapter R.8). 


A specialised study is likely to be more appropriate for an improved hazard characterisation 
and should be considered instead of a standard short-term rodent or sub-chronic toxicity test 
at this stage. 


100 t/y or more (Annex IX) 


At this tonnage level, the following information is required (REACH Annex IX, Sections 8.6.1 
and 8.6.2): 


· a short-term study (28 day) in a single rodent species is the minimum requirement. The 
default route of exposure in these tests is oral (OECD TG 407/EU B.7; TG 422


46
) unless 


the predominant route of human exposure or the physico-chemical properties indicates 
that the dermal or inhalational route (OECD TG 410, 412/EU B.9, B.8) is a more 
appropriate route of exposure in the repeated dose toxicity tests. 


· a sub-chronic toxicity study (90-day) in a single rodent species is usually required. The 
default route of exposure in these tests is oral (OECD TG 408/EU B.26) unless the 
predominant route of human exposure or the physico-chemical properties indicates that 
the dermal or inhalational route (OECD TG 411, 413/EU B.28, B.29) is a more 
appropriate route of exposure in the repeated dose toxicity tests. 


According to REACH, at this tonnage level the sub-chronic toxicity study (90 days) does not 
need to be conducted if: 


· a reliable short-term toxicity study (28 days) is available showing severe toxicity effects 
according to the criteria for classifying the substance as R48, for which the observed 
NOAEL-28 days, with the application of an appropriate assessment factor, allows the 
extrapolation towards the NOAEL-90 days for the same route of exposure; or 


· a reliable chronic toxicity study is available, provided that an appropriate species and 
route of administration were used; or 


· a substance undergoes immediate disintegration and there are sufficient data on the 
cleavage products (both for systemic effects and effects at the site of uptake); or 


· the substance is unreactive, insoluble and not inhalable and there is no evidence of 
absorption and no evidence of toxicity in a 28-day limit test, particularly if such a 
pattern is coupled with limited human exposure;  


                                           
46 To date there is no corresponding EU testing method available. 
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It should be noted that any of the rules for adaptation according to Annex XI also apply. For 
further details see the section on Annex XI below. 


In case human exposure is limited or different in frequency and duration from that used in the 
test protocol for repeated dose toxicity, the sub-chronic toxicity study may not be necessary if 
the data for the short-term toxicity study are adequate for a robust hazard characterisation, a 
risk assessment and classification and labelling. This adaptation requires full justification by 
the registrant. 


In case the weight of the evidence indicates that the available information is adequate to 
characterise the short-term toxicity and sufficiently robust for proper dose-selection of the 90-
day study, a dedicated 28-day study is not necessary at this stage. 


No further testing is required if the available data, which may include a sub-chronic rodent 
toxicity study (OECD TG 408, 411, 413/EU B.26, B.28, B.29) are adequate for a dose response 
characterisation and C&L and risk assessment.  


In case data are inadequate for hazard characterisation and risk assessment further studies 
shall be proposed by the registrant or may be required by the Agency in accordance with 
REACH Articles 40 or 41: According to REACH Annex IX Section 6.6.2 such a situation may 
arise if there is: 


· failure to identify a NOAEL in the 90 days study unless the reason for the failure to 
identify a NOAEL is absence of adverse toxic effects; or 


· toxicity of particular concern (e.g. serious/severe effects); or 


· indications of an effect for which the available evidence is inadequate for toxicological 
and/or risk characterisation; In such cases it may also be more appropriate to perform 
specific toxicological studies that are designed to investigate these effects (e.g. 
immunotoxicity, neurotoxicity); or 


· particular concern regarding exposure (e.g. use in consumer products leading to 
exposure levels which are high relative to the dose levels at which toxicity to humans 
occurs) 


A specialised study is likely to be more appropriate for an improved hazard characterisation 
and should be considered instead of a standard short-term rodent or sub-chronic toxicity test. 
An example of such an approach given in Appendix R.7.5-1. 


It should be pointed out that a failure to identify a NOAEL does not lead to a data gap in every 
case and should not be a default trigger for additional studies. If the data are sufficient for a 
robust hazard assessment or for Classification and Labelling, the LOAEL may be used as the 
starting point for the CSA (see also Sections R.7.5.4.4 and R.7.5.5 and Chapter R.8). 


1000 t/y or more (Annex X) 


There is no default testing requirement for repeated dose toxicity at this tonnage level beyond 
those recommended for the level 100 t/y or more (see above). However, in accordance with 
REACH Articles 40 and 41, if the frequency and duration of human exposure indicates that a 
long-term study is appropriate and one of the following conditions is met a long-term repeated 
toxicity test (≥12 months) may be proposed: 


· serious or severe toxicity effects of particular concern were observed in the 28-days or 
90-days study for which available evidence is inadequate for toxicological evaluation or 
risk characterisation; or 
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· effects shown in substances with clear relationship in molecular structure with the 
substance being studied were not detected in the 28-days or 90-days study; or 


· the substance may have a dangerous property that cannot be detected in a 90-days 
study. 


In addition, further studies shall be proposed by the registrant or may be required by the 
Agency in accordance with REACH Articles 40 or 41, in case of: 


· toxicity of particular concern (e.g. serious/severe effects); or 


· indications of an effect for which the available evidence is inadequate for toxicological 
evaluation and/or risk characterisation; In such cases it may also be more appropriate 
to perform specific toxicological studies that are designed to investigate these effects 
(e.g. immunotoxicity, neurotoxicity); or 


· particular concern regarding exposure (e.g. use in consumer products leading to 
exposure levels which are close to the dose levels at which toxicity is observed). 


In some cases a specialised study might the most appropriate study in case an improved 
hazard characterisation is necessary and should be considered instead of a standard sub-
chronic or chronic toxicity test. An example of such an approach given in Appendix R.7.5-1. 


No further testing is required if the results of a sub-chronic rodent toxicity study (OECD TG 
408, 410, 411, 412, 413 or EU B.26, B.9, B.28, B.8, B.29) are adequate for a robust hazard 
characterisation and suitable for risk assessment and classification and labelling (see step 3 
Identify data gaps for a detailed discussion of the criteria for a robust hazard characterisation).  


Also, the testing requirements can be adapted if any of the rules according to REACH Annex XI 
apply: For further details see this Section under REACH Annex XI (below). 


As there is no standard test requirement at this tonnage level, column 2 also had no waiving 
options.  


REACH Annex XI adaptations of the standard testing regime for repeated dose toxicity 


General guidance on the application of the Annex XI adaptations to information requirements 
is given in Chapter R. 5. For repeated dose toxicity the following additional guidance applies. 


Testing does not appear scientifically necessary 


Some substances may be excluded from testing for repeated dose toxicity if it does not appear 
scientifically necessary (Annex XI Section 1). This might be the case for example if: 


· a Weight of Evidence analysis demonstrates that the available information is sufficient 
for an adequate hazard characterisation, and a CSA where the exposure to the 
substance is adequately controlled; 


· a substance is not bio-available via a specific route and possible local effects have been 
adequately characterised;  


· the vapour pressure is sufficiently low that inhalational exposures are unlikely to be of 
significance, or if human exposure is limited to dusts or aerosols unlikely to be inhalable  


· for substances belonging to a group or a category of substances that have a common 
functionality and/or breakdown products or sufficient information for a qualitative and 
quantitative understanding of the toxicological properties, testing of all individual 
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category members may not be necessary (Annex XI Section 1.5). The criteria for 
application of read-across for a category of substances and detailed guidance can be 
found in Sections R.4.3.2 and R.6.2. 


Testing is technically not possible  


There may also be cases where it is technically not possible to conduct a repeated dose toxicity 
test (Annex XI Section 2). This might be the case if 


· The substance ignites in air at ambient conditions. 


· The substance undergoes immediate disintegration. In such a case the information 
requirements for the cleavage products should be assessed following an approach 
similar to that outlined in this document. 


· The substance is corrosive in the dose range of interest for the study. Also, for reasons 
of animal welfare such studies should be avoided. 


Substance-tailored exposure-driven testing  


Exposure considerations may also lead to adaptation of the testing requirements (Annex XI 
Section 3). This might be the case if:  


Testing requirements may be adapted based on a substance-specific exposure-assessment 
according to Annex XI Section 3. In this case testing for short-term repeated dose toxicity 
(Annex VIII, 8.6.1) may be waived at the 10-100 tonnage level if relevant human exposure 
can be excluded (see Section R.7.5.4.3). 


Human exposure is limited at the tonnage level of 100 t/y or more (Annexes IX and X). The 
need for a sub-chronic study should be considered if the substance is only handled in industrial 
or commercial installations using closed systems and/or handled only as preparations at low 
concentrations. 
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Appendix R.7.5-1 Testing strategy for specific system/organ toxicity. 


Content of Appendix 7.5-1 


1. General aspects 


2. Structure-activity considerations 


3. Assessment of available information or results from initial testing 


4. Recommendations from the WHO/FAO Joint Meeting of Experts on Pesticide Residues 
(JMPR) 


5. Further neurotoxicity testing 


Mechanisms of respiratory irritation 


1. GENERAL ASPECTS 


For some specific system/organ effects the testing methods of EU Annex V or the OECD may 
not provide for adequate characterisation of the toxicity. There may be indications of such 
effects in the standard studies for systemic toxicity, or from SAR. For adequate 
characterisation of the toxicity and, hence, the risk to human health, it may be necessary to 
conduct studies using other published test methods, in-house methods or specially designed 
tests. Some references are given in Error! Reference source not found.. Before initiating a study to 
investigate specific organ/system toxicity, it is important that the study design is presented to 
the Agency, in order that the need for (and scope/size of) studies using live animals should be 
particularly carefully considered. 


Specific investigation of organ/systemic toxicity is to some extent undertaken as part of the 
repeated dose toxicity tests conducted according to test guidelines of the OECD and Annex V 
to Directive 67/548/EEC


47
. Specific investigation (or further investigation) of any organ/system 


toxicity (e.g. immune, endocrine or nervous system) may sometimes be necessary and should 
be addressed on a case-by-case basis. As an example of a testing strategy the approach for  
neurotoxicity is given below.  


Definition of neurotoxicity 


Neurotoxicity is the induction by a chemical of adverse effects in the central or peripheral 
nervous system, or in sense organs. It is useful for the purpose of hazard and risk assessment 
to differentiate sense organ-specific effects from other effects which lie within the nervous 
system. A substance is considered neurotoxic if it induces a reproducible lesion in the nervous 
system or a reproducible pattern of neural dysfunction. 


The starting point for the testing strategy are the REACH requirements specified in Annex VIII, 
IX and X and detailed in Section R.7.5.6.3 Depending on the tonnage level, these requirements 
may trigger a 28-day and/or a 90-day test (e.g. OECD TG 407, 408/EU B.7, B.26). These 
protocols include a number of nervous system endpoints (e.g. clinical observations of motor 
and autonomous nervous system activity, histopathology of nerve tissue), which should be 
regarded as the starting point for evaluation of a substance potential to cause neurotoxicity. It 


                                           
47


 All the test methods previously included in Annex V to Directive 67/548/EEC will be incorporated in a 
new Test Methods (TM) Regulation that is currently (February 2008) under adoption. The TM Regulation 
will be adapted to technical progress whenever a new test method has been developed, scientifically 
validated and accepted for regulatory use by the National Coordinators of the Member states 
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should be recognised that the standard 28-/90-day tests only measure some aspects of 
nervous system structure and function e.g. Functional Observational Battery, while other 
aspects, e.g. learning and memory and sensory function is not or only superficially tested. SAR 
considerations may prompt the introduction of additional parameters to be tested in standard 
toxicity tests or the immediate request of studies such as delayed neurotoxicity (OECD TG 418 
or 419/EU B.37 or B.38,; see below). 


If there are no indications of neurotoxicity from available information i.e. adequately 
performed repeated dose toxicity tests, other testing systems (e.g. in vitro), non-testing 
systems ((Q)SAR and read-across) or human data, it will not be necessary to conduct any 
special tests for neurotoxicity. 


The approach presented below is a hierarchical, step-wise strategy to investigate the potential 
neurotoxicity of a substance. It should be pointed out that the requirements outlined in steps 1 
and 2 are met by the tonnage-based information requirements in Annex VIII, IX and X of 
REACH. 


2. STRUCTURE-ACTIVITY CONSIDERATIONS 


Structural alerts are only used as a positive indication of neurotoxic potential. Substance 
classes with an alert for  neurotoxicity may include organic solvents (for chronic toxic 
encephalopathy); organophosphorus compounds (for delayed neurotoxicity), and carbamates 
(for cholinergic effects). Several estimation techniques are available, one of which is the rule-
based DEREK (Deductive Estimation of Risk from Existing Knowledge) system. The rulebase 
comprises the following hazards and structural alerts: Organophosphate (for direct and indirect 
anticholinesterase activity); N-methyl or N,N-dimethyl carbamate (for direct anticholinesterase 
activity); gamma-diketones (for neurotoxicity). 


3. ASSESSMENT OF AVAILABLE INFORMATION OR RESULTS FROM INITIAL TESTING 


Signs of neurotoxicity in standard acute or repeated dose toxicity tests may be secondary to 
other systemic toxicity or to discomfort from physical effects such as a distended or blocked 
gastrointestinal tract. Nervous system effects seen at dose levels near or above those causing 
lethality should not be considered, in isolation, to be evidence of neurotoxicity. In acute 
toxicity studies where high doses are administered, clinical signs are often observed which are 
suggestive of effects on the nervous system (e.g. observations of lethargy, postural or 
behavioural changes), and a distinction should be made between specific and non-specific 
signs of neurotoxicity. 


Neurotoxicity may be indicated by the following signs: morphological (structural) changes in 
the central or peripheral nervous system or in special sense organs; neurophysiological 
changes (e.g. electroencephalographic changes); behavioural (functional) changes; 
neurochemical changes (e.g. neurotransmitter levels). 


A Weight of Evidence approach should be taken into account for the assessment of the 
neurotoxicity and the type, severity, number and reversibility of the effect should be 
considered. A consistent pattern of neurotoxic findings rather than a single or a few unrelated 
effects should be taken as persuasive evidence of neurotoxicity. 


It is important to ascertain whether the nervous system is the primary target organ. The 
reversibility of neurotoxic effects should also be considered. The potential for such effects to 
occur in exposed humans (i.e. the exposure pattern and estimated level of exposure are acute) 
should be considered in the risk characterisation. Reversible effects may be of high concern 
depending on the severity and nature of effect. In this context it should be kept in mind that 
effects observed in experimental animals that appear harmless might be of high concern in 
humans depending on the setting in which they occur (e.g. sleepiness in itself may not be 
harmful, but in relation to operation of machinery it is an effect of high concern). Furthermore 
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the possibility that a permanent lesion has occurred cannot be excluded, even if the overt 
effect is transient. The nervous system possesses reserve capacity, which may compensate for 
the damage, but the resulting reduction in the reserve capacity should be regarded as an 
adverse effect. Irreversible neurotoxic effects are of high concern and usually involve structural 
changes, though, at least in humans, lasting functional effects (e.g. depression, involuntary 
motor tremor) are suspected to occur as a result of neurotoxicant exposure, apparently 
without morphological abnormalities. 


For the evaluation of organophosphate pesticides, the WHO/FAO Joint Meeting of Experts on 
Pesticide Residues (JMPR) has published recommendations on “Interpretation of Cholinesterase 
Inhibition” (FAO, 1998; 1999). The applicability of these recommendations, outlined below, 
could also be extended to other substances that inhibit cholinesterase. It should be pointed out 
that for substances that may have a structural alert for cholinesterase inhibition, the 
measurement of acetylcholinesterase activity as recommended by JMPR can be included in the 
list of parameters for the standard 28- or 90 day testing protocols required by REACH, 
irrespective of the route of exposure. 


4. RECOMMENDATIONS FROM THE WHO/FAO JOINT MEETING OF EXPERTS ON 
PESTICIDE RESIDUES (JMPR) 


The inhibition of brain acetylcholinesterase activity and clinical signs are considered to be the 
primary endpoints of concern in toxicological studies on compounds that inhibit 
acetylcholinesterases. Inhibition of erythrocyte acetylcholinesterase is also considered to be an 
adverse effect, insofar as it is used as a surrogate for brain and peripheral nerve 
acetylcholinesterase inhibition, when data on the brain enzyme are not available. The use of 
erythrocyte acetylcholinesterase inhibition as a surrogate for peripheral effects is justified for 
acute exposures resulting in greater acetylcholinesterase inhibition in erythrocytes than in the 
brain. However, reliance on inhibition of erythrocytic enzyme in studies of repeated doses 
might result in an overestimate of inhibition on peripheral tissues, because of the lower rate of 
resynthesis of the enzyme in erythrocytes than in the nervous system. Plasma 
acetylcholinesterase inhibition is considered not relevant. Regarding brain and erythrocyte 
acetylcholinesterase inhibition, the experts defined that statistically significant inhibition by 
20% or more represents a clear toxicological effect and any decision to dismiss such findings 
should be justified. JMPR also agreed on the convention that statistically significant inhibition 
of less than 20% or statistically insignificant inhibition above 20% indicate that a more detailed 
analysis of the data should be undertaken. The toxicological significance of these findings 
should be determined on a case-by-case basis. One of the aspects to consider is the dose-
response characteristic. 


5. FURTHER NEUROTOXICITY TESTING 


If the data acquired from the standard systemic toxicity tests required by REACH provide 
indications of neurotoxicity which are not adequate for a hazard assessment, risk 
characterisation or classification and labelling, the nature of further investigation will need to 
be considered. If a 90-day study is triggered to meet the requirements of Annex IX following a 
standard 28-day study, a number of endpoints assessing the nervous system endpoints should 
be included,. irrespective of the administration route. In some cases, it may be necessary to 
conduct a specific study such as a neurotoxicity test using the OECD TG 424 with possible 
inclusion of a satellite group for assessment of reversibility of effects. The OECD TG 424 is 
intended for confirmation or further characterisation of potential neurotoxicity identified in 
previous studies. The OECD guideline allows for a flexible approach, in which the number of 
simple endpoints which duplicate those already examined during standard testing may be 
minimised, and where more effort is put into in-depth investigation of more specific endpoints 
by inclusion of more specialised tests. Adjustment of dose levels to avoid confounding by 
general toxicity should be considered. 
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If data from standard toxicity studies are clearly indicative of specific neurotoxicity, e.g. 
neurotoxicity occurring at lower dose levels than systemic toxicity, further specific 
neurotoxicity testing is required to confirm and extend the findings from the general toxicity 
studies and to establish an NOAEL for neurotoxicity. Again, the neurotoxicity test according to 
OECD TG 424 is considered appropriate for this situation. 


Certain substances and/or certain effects are best investigated in particular species. Pyridine 
derivatives are neurotoxic to humans and primates but not to rats. Among other neurotoxic 
compounds, organophosphorus compounds are a group with known delayed neurotoxic 
properties, which need to be assessed in a specified test for delayed neurotoxicity, to be 
performed preferentially in the adult laying hen according to EU B.37 or OECD TG 418 
(Delayed neurotoxicity of organophosphorus substances following acute exposure) and B.38 or 
OECD TG 419 (Delayed neurotoxicity of organophosphorus substances: 28-day repeated dose 
study). Such studies are specifically required for biocidal substances of similar or related 
structures to those capable of inducing delayed neurotoxicity. If anticholineesterase activity is 
detected, a test for response to reactivating agent may be required. 


Standard exposure conditions may not always be adequate for neurotoxicity studies. The 
duration of exposure needed to induce specific neurotoxic effects in an animal experiment will 
depend on the underlying mechanism of action. Short-term peak exposures can be important 
for certain types of substance/effect. When the test compound is administered as a bolus via 
the intravenous, subcutaneous or oral route it is essential to determine the time-effect course, 
and to perform measurements of neurotoxicity parameters preferentially at the time of peak 
effect. 


For example, the neurotoxicity associated with short-term exposure to some volatile organic 
solvents has largely been identified following human exposure - particularly occupational 
exposure. Acute inhalation studies, using protocols designed to detect the expected effects, 
are ideal for such substances/effects. For some neurotoxic substances a long exposure period 
is necessary to elicit neurotoxicity. 


The most appropriate methods for further investigation of neurotoxicity should be determined 
on a case-by-case basis, guided by the effects seen in the standard systemic toxicity tests 
and/or from SAR-based predictions. Extensive coverage of methods which may be used is 
given in OECD (2004a), IPCS (1986) and ECETOC (1992), and some are summarised in the 
Table R.7.5-3. 
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Table R.7.5-3 Methods for investigation of neurotoxicity  


Effect Methods available References* 


Morphological 
changes 


Neuropathology. Gross anatomical techniques. 
Immunocytochemistry. Special Stains 


Krinke, 1989; Odonoghue, 1989;  


Mattson et al., 1990 


Physiological 
changes 


Electrophysiology (e.g. nerve conduction velocity 
(NCV), Electroencephalogram (EEG), evoked 
potentials  


Fox et al., 1982; Rebert, 1983; 


 Mattson and Albee, 1988 


Behavioural 
changes 


Functional observations. Sensory function tests. 
Motor function tests (e.g. locomotor activity). 
Cognitive function tests 


Robbins, 1997; Tilson et al., 
1980;  


Cabe and Eckerman, 1982; Pryor 
et al., 1983 Moser and McPhail, 
1990; Moser 1995 


Biochemical 
changes 


Neurotoransmitter analysis. Enzyme/protein 
activity. Measures of cell integrity. 


Dewar and Moffet, 1977; Damstra 
and Bondy, 1982; Cooper et al., 
1986; Costa, 1998. 


*Given in full in ECETOC (1982), IPCS (1986) or Mitchell (1982) 
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R.7.6 Reproductive and developmental toxicity 


R.7.6.1 Introduction 


At the population level the property of reproductive toxicity is of obvious high concern because 
the continuance of the human species is dependent on the integrity of the reproductive cycle. 
Similarly, to the individual an impairment of the ability to reproduce and the occurrence of 
developmental disorders are self-evidently serious health conditions. Therefore it is important 
that the potential hazardous properties with respect to reproduction are established for 
chemicals with relevant human exposure that may be present in the environment, at the 
workplace and in consumer products. 


 Definition of reproductive toxicity R.7.6.1.1


The term reproductive toxicity is used to describe the adverse effects induced (by a substance) 
on sexual function and fertility in adult males and females, developmental toxicity in the 
offspring and effects on or mediated via lactation, as defined in Part 3 of the Globally 
Harmonised System of Classification and Labelling of Chemicals System (GHS) (United Nations 
2005). In practical terms, reproductive toxicity is characterised by multiple diverse endpoints, 
which relate to impairment of male and female reproductive functions or capacity (fertility) and 
the induction of non-heritable harmful effects on the progeny (developmental toxicity). Effects 
on male or female fertility include adverse effects on libido, sexual behaviour, any aspect of 
spermatogenesis or hormonal or physiological response, which would interfere with the 
capacity to fertilise, fertilisation itself or the development of the fertilised ovum up to and 
including implantation. Developmental toxicity includes any effect interfering with normal 
development, both before and after birth. It includes effects induced or manifested either pre- 
or postnatally. This includes embryotoxic/foetotoxic effects such as reduced body weight, 
growth and developmental retardation, organ toxicity, death, abortion, structural defects 
(teratogenic effects), functional effects, peri- and postnatal defects, and impaired postnatal 
mental or physical development up to and including normal pubertal development. 


 Objective of the guidance on reproductive toxicity R.7.6.1.2


To provide guidance to all stakeholders, in order to establish: 


· whether exposure of humans to the substance of interest has been associated with 
reproductive toxicity and/or  


· whether, on the basis of information other than human data, it can be predicted that 
the substance will cause reproductive toxicity in humans. 


· whether the pregnant female is potentially more susceptible to general toxicity; 


· the dose-response relationship for any adverse effects on reproduction. 


Substance-related adverse effects on reproduction are always of potential concern, but it is 
important, where possible, to distinguish between a specific effect on reproduction as a 
consequence of an intrinsic property of the substance and an adverse reproductive effect which 
is a non-specific consequence to general toxicity (e.g. marked changes in bodyweight, marked 
reductions in food or water intake, maternal stress, see Section R.7.6.4.1 for further 
discussion).  


R.7.6.2 Information requirements for reproductive toxicity 


The standard data requirements for reproductive toxicity under the REACH Regulations are as 
follows: 
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· A reproduction/developmental toxicity screening test (OECD TGs 421 or 422)
48


, usually 
required at the Annex VIII tonnage. 


· A prenatal developmental toxicity study (EU B.31, OECD TG 414) in one species, 
usually required at the REACH Annex IX level. A study in a second species should be 
considered at either Annex IX or at Annex X level. 


· A two-generation reproduction toxicity study49 (OECD TG 416, EU B.35) in one  species, 
usually required at the Annex X level. 


However, according to column 2 specific rules (see Annexes VIII-X of the REACH legislation) 
and to Annex XI these tonnage-related standard data requirements can be adapted, either as 
reduced (a data waiver) or deferred testing or as the need for extended testing, as detailed in 
the stepwise Integrated Testing Strategy presented in Section R.7.6.6. Factors that can 
influence the testing requirements include structural relationships with other chemicals, the 
results of other toxicity studies, presence of mutagenic and carcinogenic properties, available 
data from humans exposed to the substance, concerns for endocrine disruption and the use 
and human exposure patterns. 


This guidance provides advice on how the registrant can meet the information requirements of 
REACH, thereby providing data on the hazardous properties that can be used for classification 
(include a PBT assessment) and in the risk assessment. 


R.7.6.3 Information on reproductive toxicity and its sources 


Relevant information on reproductive toxicity can be obtained from various of sources, which 
are indicated below. 


 Non-human data on reproductive toxicity R.7.6.3.1


Non-testing data on reproductive toxicity 


Information of relevance to reproductive toxicity can be inferred from the physico-chemical 
characteristics of a substance. 


Information on SARs (chemical grouping or read-across) and (Q)SAR models may be available. 


Testing data on reproductive toxicity 


In vitro data 


Currently there is no officially adopted EU or OECD test guideline for in vitro tests of relevance 
to reproductive toxicity. Three tests have recently been subjected to an extensive multicentre 
validation study in the EU (Genschow et al. 2002) and have been declared to be scientifically 
validated tests for use in assessing embryotoxic potential according to the European Centre for 
the Validation of Alternative Methods (ECVAM) procedures: 


· embryonic stem cell test (EST, Genschow et al. 2004) 


· limb bud micromass culture (Spielmann et al. 2004) 


                                           
48


 To date there are no corresponding EU testing methods available. 
49


 A proposed F1-extended one-generation study may replace OECD TG 416 as a definitive study for 
reproductive toxicity in the near future, subject to gaining regulatory acceptance in the EU 
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· whole embryo culture (WEC, Piersma et al. 2004) 


Recently, in vitro tests for detecting a potential to affect endocrine activity have become available 
(Nordic Chemicals Group, 2005). Most of the assays that are relevant to reproductive toxicity are 
designed to assess the ability of a chemical to bind and activate or block the androgen receptor 
(AR) or the oestrogen receptor (ER). These include cell-free or whole cell binding assays, cell 
proliferation assays and transcription assays. Also, tests for detecting the ability to interfere with 
steroidogenesis are currently being developed. 


The latest information on the status of alternative methods that are under development can be 
obtained from the ECVAM website (current address: 
http://ihcp.jrc.ec.europa.eu/our_labs/eurl-ecvam) and other international centres for 
validation of alternative methods. 


Animal data 


Data may be available from a wide variety of animal studies, which give different amounts of 
direct or indirect information on the potential reproductive toxicity of a substance; e.g.: 


· screening studies (such as OECD TGs 421 or 422)
50


  


· other short-term in vivo screening tests (e.g. Chernoff/Kavlock tests see Hardin et al. 
1987, uterotrophic and Hershberger assays) 


· one- or two- (or multi-) generation studies (such as B.35, OECD TGs 415 or 416,or EU 
B.34 or a ‘F1-extended one-generation study, as proposed by the ILSI Agricultural 
Chemical Safety Assessment Project) 


· prenatal developmental toxicity tests (such as EU B.31, OECD TG 414) 


· developmental neurotoxicity studies (such as draft OECD TG 426)
51


 


· peri-postnatal studies 


· male or female fertility studies of non-standard design 


· repeated-dose toxicity studies, if relevant parameters are included, for example semen 
analysis, oestrous cyclicity and/or reproductive organ histopathology 


· dominant lethal assay (EU B.22, OECD TG 478) 


· mechanistic and toxicokinetic studies 


· studies in non-mammalian species 


 Human data on reproductive toxicity R.7.6.3.2


Epidemiological studies, conducted in the general population or in occupational cohorts, may 
provide information on possible associations between exposure to a chemical and adverse 
effects on reproduction. Clinical data and case reports (e.g. biomonitoring after accidental 
substance release) may also be available. 


                                           
50 To date there are no corresponding EU testing methods available. 
51 To date there is no corresponding EU testing method available. 



http://ihcp.jrc.ec.europa.eu/our_labs/eurl-ecvam
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R.7.6.4 Evaluation of available information for reproductive toxicity 


The generic guidance on the process of judging and ranking the available data for its adequacy 
(reliability and relevance) completeness and remaining uncertainty is provided in Chapter R.4. 
This generic guidance is relevant to reproductive toxicity. 


 Non-human data on reproductive toxicity R.7.6.4.1


Non-testing data on reproductive toxicity 


Physico-chemical properties 


It may be possible to infer from the physico-chemical characteristics of a substance whether it 
is likely to be absorbed following exposure by a particular route and, furthermore, whether it 
(or an active metabolite) is likely to cross the placental, blood-brain or blood-testes barriers, or 
be secreted in milk. Information on the physico-chemical properties may contribute to a 
Weight of Evidence assessment. 


Additional generic guidance on this topic is provided in Section R.7.6.6 (see also Section 
R.4.4). 


Read-across to structurally or mechanistically similar substances (SAR) 


The concept of structure-activity relationships (SAR) offers approaches for estimating the 
reproductive toxicity potential of a substance. By grouping substances with similar structures 
there is an opportunity for the toxicity potential of well-investigated substances to be extended 
to substances for which there are no or incomplete data. This is particularly the case where the 
toxicity profile (or lack thereof) can be associated with structural characteristics and 
reproductive toxicity potential may be extrapolated or interpolated across a homologous series 
or category. Such an approach has been endorsed under the chemical category concept, which 
has been developed under the OECD HPVC program (OECD 2004) and further elaborated for 
the context of REACH as an approach to fill data gaps with a reduced requirement for testing. 


Another consideration relates to a substance for which a mechanism of toxicity has been 
identified that is causally related to reproductive toxicity. In such cases, substances with a 
similar mechanism identified in other screening tests (e.g. repeated-dose toxicity tests or 
screens for endocrine activity) may reasonably be expected to exhibit the same pattern of 
reproductive toxicity. Further testing may be required, on a case-by-case basis, to support a 
read-across proposal. 


Additional generic guidance on this topic, including reporting formats, is provided in Section 
R.6.2.6. 


(Q)SAR 


There are a large number of potential targets/mechanisms associated with reproductive 
toxicity that, on the basis of current knowledge, cannot be adequately covered by a battery of 
QSAR models. Unlike some toxicological endpoints for which specific structural alerts have 
been identified (e.g. mutagenicity, sensitisation), there are currently no formal criteria to 
identify structural alerts for reproductive toxicity. 


QSAR approaches are currently not well validated for reproductive toxicity and consequently no 
firm recommendations can be made concerning their routine use in a testing strategy in this 
area. Therefore, a negative result from current QSAR models cannot be interpreted as 
demonstrating the absence of a reproductive hazard unless there is other supporting evidence. 
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Another limitation of QSAR modelling is that dose-response information, for example the 
N(L)OAEL, required for risk assessment is not provided. 


However, a positive result in a validated QSAR model could provide a trigger (alert) for further 
testing but because of limited confidence in this approach such a result would not normally be 
adequate as a primary support for a hazard classification decision.  


Additionally, QSAR models could be used as part of a Weight of Evidence approach, when 
considered alongside other data, provided the applicability domain is appropriate. Also, QSARs 
can be used as supporting evidence when assessing the toxicological properties by read-across 
within a substance grouping approach, providing the applicability domain is appropriate. 
Positive and negative QSAR modelling results can be of value in a read-across assessment. 


Additional generic guidance on QSARs is provided in Section R.6.1. 


Testing data on reproductive toxicity 


In vitro data 


In vitro testing is a rapidly developing field, with significant recent improvements particularly 
in developmental toxicity and the detection of a potential to affect endocrine activity, which 
holds much promise for the future. The design of alternatives to in vivo testing for 
reproductive toxicity is especially challenging in view of the complexity of the reproductive 
process and large number of potential targets/mechanisms associated with this broad area of 
toxicity. 


At the present time in vitro approaches have many limitations, for example the lack of capacity 
for biotransformation of the test substance (Coecke et al 2006). Consequently, no firm 
recommendations can be made for the exclusive use of in vitro methods in a testing strategy 
for reproductive toxicity. The combination of assays in a tiered and/or battery approach may 
improve predictivity, but the in vivo situation remains more than the sum of the areas 
modelled by a series of in vitro assays (see Piersma 2006 for review). Therefore, a negative 
result for a substance with no supporting information cannot be interpreted with confidence as 
demonstrating the absence of a reproductive hazard. Another limitation of in vitro tests is that 
a N(L)OAEL and other dose-response information required for a risk assessment is not 
provided. 


However, a positive result in a validated in vitro test could provide a justification for further 
testing, dependent on the effective concentration and taking account of what is known about 
the toxicokinetic profile of the substance. However, because of limited confidence in this 
approach at this time, such a result in isolation would not be adequate to support hazard 
classification. 


Additionally, validated and non-validated in vitro tests, provided the applicability domain is 
appropriate, could be used with other data in a Weight of Evidence assessment approach to 
gathering the information required to support a classification decision and risk assessment. In 
vitro techniques can be used in mechanistic investigations, which can also provide support for 
regulatory decisions. Also, in vitro tests can be used as supporting evidence when assessing 
the toxicological properties by read-across within a substance grouping approach, providing 
the applicability domain is appropriate. Positive and negative in vitro test results can be of 
value in a read-across assessment. Generic guidance is given in Chapters R.4 and R.5 for 
judging the applicability and validity of the outcome of various study methods. 


Notably, the recent validation study of the three most promising tests for detection of 
developmental effects, the embryonic stem cell test, the limb bud micromass culture and the 
whole embryo culture, showed that these had high predictivity for the limited number of 
strongly embryotoxic chemicals included in the study (Genschow et al. 2002, Piersma 2006, 
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Spielmann et al. 2006). However, a number of weaknesses in the design of both the validation 
study and of the in vitro tests have been identified, such as the limited number and range of 
substances tested and absence of a biotransformation system, which have lead to the 
conclusion that the tests currently have limited value in a regulatory context. Nevertheless, as 
discussed above, the results of these tests can have a role, when considered alongside other 
data, in a Weight of Evidence assessment and in support of read-across approaches, and can 
serve as a trigger for further testing. The results of other in vitro tests for developmental 
toxicity should be assessed with reference to the generic guidance given in Section R.4.3.1.1. 


The currently available in vitro testing approaches, focusing on the AR and ER binding and 
transcription have the following limitations. Endocrine disruption may occur via mechanisms 
other than through the AR or ER such as alterations in hormone synthesis or transport, actions 
on other receptors and altered metabolism, endpoints for which in vitro tests are not currently 
available. Furthermore, many in vitro test systems lack metabolic capability or the range of 
chemicals that can be tested is restricted due to of problems with solubility in the testing 
medium. Nevertheless, for certain classes of chemicals that do not require metabolic activation 
or deactivation, or the metabolites are known and tested, in vitro testing may offer practical 
advantages in terms of speed and cost over in vivo screening. Overall, positive in vitro test 
results may indicate a potential to affect endocrine activity in vivo by a mechanism relevant for 
humans, particularly if the in vitro activity is high, and may therefore provide a justification for 
in vivo testing. However, negative in vitro test results do not provide a reliable indication of a 
lack of potential to cause reproductive toxicity because of these limitations. 


Animal data 


Repeated-dose toxicity studies 


Although not aimed directly at investigating reproductive toxicity, repeated-dose toxicity 
studies (e.g. EU B.7, OECD TG 407) may reveal clear effects on reproductive organs in adult 
animals. However, if these findings occur in the presence of marked systemic toxicity (up to 
the highest dose level tested in a repeated-dose study) may lower concerns for effects on 
fertility and can contribute to decisions on further testing requirements. However, this does not 
rule out the possibility that the substance may have the capacity to affect fertility. 


The observation of effects on reproductive organs in repeated-dose toxicity studies may also 
be sufficient for identifying a N(L)OAEL for use in the risk assessment. It should, however, be 
noted that the sensitivity of repeated-dose toxicity studies for detecting effects on reproductive 
organs may be less than reproductive toxicity studies because of the lower number of animals 
per group. In addition, a number of cases have demonstrated that effects on the reproductive 
system may occur at lower doses during the development of foetuses and young animals than 
in adults. Consequently, in cases where there are substantiated indications for adverse effects 
on the reproductive organs of adult animals the use of an increased assessment factor in the 
risk assessment process may be considered. Alternatively, further studies, for example a 
screening test (OECD TG 421)


52
 or a two-generation study (EU B.35, OECD TG 416) may be 


triggered based on a Weight of Evidence assessment. Some effects seen in repeated-dose 
toxicity studies may be difficult to interpret, for example changes in sex hormone level, and 
should be investigated further as part of studies that may be required to meet standard REACH 
information requirements (for example EU B.26, OECD TG 408 or other repeated-dose toxicity 
studies), rather than serve as a trigger for the immediate conduct of a two-generation study. 


Repeated-dose toxicity studies may also provide indications to evaluate the need to investigate 
developmental neurotoxicity endpoints. 


                                           
52 To date there is no corresponding EU testing method available. 
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In vivo assays for endocrine disruption 


The endocrine system has a critical role in the control of all aspects of the reproductive cycle 
and therefore endocrine disruption is a potential mechanism for reproductive toxicity. 


A number of new in vivo assays are under development and may be available for a chemical 
(see Hass et al, 2004 for a detailed discussion). However, none of these assays are standard 
REACH information requirements and they do not have a role in the ITS (see Section R.7.6.6). 
The performance of these single endpoint assays is not favoured, unless there is strong 
scientific justification, as they provide only limited information in relation to the numbers of 
animals used. 


The uterotrophic (OECD 2003a) and Hershberger (OECD 2003b) assays, presently being 
internationally evaluated under the OECD Test Guideline Program, appear reliable in identifying 
substances with oestrogenic or (anti)androgen modes of action. These studies involve dosing 
of immature or ovarectomised/castrated animals, and the weighing of oestrogen/ androgen 
dependent tissues (e.g. uterus or prostate). 


A negative result in the uterotrophic assay, in a thorough dose-response study, indicates that 
the test substance is not an ER-ligand in vivo. Equally, a negative result in the Hershberger 
assay indicates that the test substance is neither an AR-ligand nor a 5-alpha reductase 
inhibitor in vivo. A test compound found negative in these assays may, however, still have 
endocrine disrupting properties as well as a potential for reproductive toxicity mediated 
through other mechanisms. Nevertheless, the uterotrophic and Hershberger assays provide in 
vivo NOEL/LOELs for the endpoints examined. 


A number of assays in experimental animals may provide information on the ability of a 
substance to act on the production of steroids, and the pubertal assays and the intact male 
assay provide information about the potency of the compound in vivo (US-EPA 2002). Effects 
on the various endpoints included in these assays can be considered adverse and/or as 
representing an effect on a mechanism relevant for humans. 


In summary, while these in vivo assays are considered predictive for hazard identification and 
risk assessment, and give indications of effects that may be seen in a more comprehensive 
study, they are not definitive studies. Positive and negative results in the uterotrophic or 
Hershberger assays, as well as pubertal assays, may be used in combination with other 
evidence to satisfy the data needs for the classification and risk assessment for effects on 
reproduction. Positive effects may also provide justification for the conduct of further higher 
tier testing, such as the two-generation study (EU B.35, OECD TG 416). 


As part of the OECD test guideline development program, work is being conducted with the 
aim of updating the repeated-dose 28 day oral toxicity study (EU B.7, OECD TG 407, reviewed 
by Gelbke et al (2006) to ensure that chemicals acting through (anti)estrogenic, 
(anti)androgenic and (anti)thyroid mechanisms can be identified. The enhancements include 
additional parameters based on the respective target organs of the male and female 
reproductive tracts and the thyroid. Initial validation studies indicate that an enhanced design 
can reliably identify substances with a strong potential to act through endocrine modes of 
action on the gonads and thyroid. A negative result with respect to endocrine activity in such a 
study up to the highest dose tested provides some evidence of the absence of potent effects. 
However, effects of lower potency cannot be ruled out and therefore a negative result does not 
provide reassurance of the absence of the capability to cause reproductive toxicity via the 
mechanism of endocrine disruption. Notably in this context, prolongation of exposure from 28 
days up to 90 days is unlikely to improve the detectability of endocrine effects (Gelbke et al, 
2006). Evidence of endocrine disruption seen in a repeated-dose toxicity study provides a 
trigger for the conduct of a more comprehensive study, for example a two-generation study 
(EU B.35, OECD TG 416). 







322 
Chapter R.7a: Endpoint specific guidance 


Version 3.0 – August 2014 
 


 


In vivo reproductive toxicity tests  


The available OECD test guidelines (or drafts) specifically designed to investigate reproductive 
toxicity are shown in Table R.7.6-1. 


The purpose of Reproduction/Developmental Toxicity Screening Test (OECD TGs 421 and 422) 
is to provide information of the effects on male and female reproductive performance such as 
gonadal function, mating behaviour, conception, development of conceptus and parturition. 
The observation of clear evidence of adverse effects on reproduction or on reproductive organs 
in these tests may be sufficient to meet the information needs for a classification and risk 
assessment (using an appropriate assessment factor), and providing a N(L)OAEL from which a 
DNEL can be identified. If so, there may be no requirement for the conduct of a two-generation 
study at higher tonnage levels (see the Testing Strategy in Section R.7.6.6 for more 
information). However, the results should be interpreted with caution because OECD TGs 
421/422 are screening assays that were not designed as an alternative or a replacement of the 
definitive reproductive toxicity studies (OECD TGs 414 and 416, EU B.31 and B.35). These 
screening tests are not meant to provide complete information on all aspects of reproduction 
and development. In particular, the post-natal effects associated with prenatal exposure (such 
as undetected malformations affecting viability or functional effects) or effects resulting from 
post-natal or lactational exposure are not covered in these studies. Furthermore, the exposure 
duration in these studies may not be sufficient to detect all effects on the spermatogenic cycle, 
although it is likely that in practice the 2-week exposure period will be sufficient to detect the 
majority of testicular toxicants (Ulbrich and Palmer, 1995). However, the number of animals 
per dose group is limited which may affect the statistical power of the study to detect an 
effect. These screening tests may in some cases give indications for reproductive effects (e.g. 
fertility and post natal effects) that cannot be investigated in a prenatal developmental toxicity 
study (OECD TG 414, EU B.31). A negative result in a screening study may lower concerns for 
reproductive toxicity, but this will not provide reassurance of the absence of this hazardous 
property. However, a negative result can provide the basis for a DNEL in relation to 
reproductive toxicity derived from the highest dose level used in the study and using an 
assessment factor that takes account of the limitations of this study; but note that such a 
DNEL will be relevant only at the Annex VIII level. An evaluation of the OECD TG 421 or TG 
422 has confirmed that these tests are useful for initial hazard assessment and can contribute 
to decisions on further test requirements (Reuter et al 2003, Gelbke et al 2004). 


The two-generation study (OECD TG 416, EU B.35) is a general test which allows evaluation of 
the effects of the test substance on the complete reproductive cycle including libido, fertility, 
development of the conceptus, parturition, post-natal effects in both dams (lactation) and 
offspring and the reproductive capacity of the offspring. The two-generation study has 
conventionally been preferred to the one-generation study (OECD TG 415, EU B.34) in the 
testing of chemicals because the latter does not test for potential effects on all phases of the 
reproductive cycle. Post weaning development, maturation and the reproductive capacity of 
the offspring are not assessed. Consequently some adverse effects, for example oestrogenic- 
or antiandrogenic-mediated alterations in testicular development, may not be detected. The 
ILSI Agricultural Chemical Safety Assessment Project has proposed a F1-extended one-
generation study (as described by Cooper et al 2006). If properly validated and accepted in the 
EU this could be used in place of the two-generation study as the preferred definitive study to 
test for reproductive toxicity. This flexible study addresses the main limitation of OECD TG 415 
(EU B.34) by incorporating additional post-natal evaluations, which include clinical pathology, a 
functional observation battery, immunotoxicity endpoints, oestrous cyclicity and semen 
analysis, and using an extended F1 generation dosing period (to PND day 70) endpoints 
addressing developmental neurotoxicity. The study has a shortened F0 male premating dosing 
period, justified by the observation of no differences in the detection rates for adverse effects 
on fertility between 4- and 9-week pre-mating dosing periods in a number of studies (reviewed 
by Ulbrich and Palmer 1995). 
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The prenatal developmental toxicity study (OECD TG 414, EU B.31) provides a focussed 
evaluation of potential effects on prenatal development, although only effects that are 
manifested before birth can be detected.  
Positive results in these studies will be relevant to hazard classification and the human health 
risk assessment, unless there is information to show that effects seen in these studies could 
not occur in humans. N(L)OAELs can be identified from OECD TGs 414 (EU B.31), 415 (EU 
B.34), 416 (EU B.35), draft 426 and the F1-extended one-generation study. 


Developmental neurotoxicity studies (e.g. draft OECD TG 426) are designed to provide 
information on the potential functional and morphological hazards to the nervous system 
arising in the offspring from exposure of the mother during pregnancy and lactation. These 
studies investigate changes in behaviour due to effects on the central nervous system (CNS) 
and the peripheral nervous system. As behaviour also may be affected by the function of other 
organs such as liver, kidneys and the endocrine system, toxic effects on these organs in 
offspring may also be reflected in general changes in behaviour. No single test is able to reflect 
the entire complex and intricate function of behaviour. For testing behaviour, therefore, a 
range of parameters, a test battery, is used to identify changes in individual functions. 


In exceptional cases when relevant triggers are met testing for developmental neurotoxicity 
effects should be considered. Relevant triggers could be if the substance has been shown to 
(1) cause structural abnormalities of the central nervous system, (2) cause clear signs of 
behavioural or functional adverse effects of nervous system involvement in adult studies e.g. 
repeated-dose toxicity studies or (3) have a mode of action that has been closely linked to 
neurotoxic or developmental neurotoxicity effects e.g. cholinesterase inhibition or thyroid 
effects. However, in the case of (3) targeted testing on the specific mode of action in 
developing animals may provide sufficient information for regulatory purposes. 


The DNT test protocol (draft OECD TG 426, developmental neurotoxicity, not a REACH 
standard information requirement) is designed to be performed as an independent study. 
However, observations and measurements described in the protocol can also be added on to a 
two-generation reproduction study (EU B.35, OECD TG 416). An advantage of this approach is 
that fewer animals are needed compared to running both studies separately. However, when 
the developmental neurotoxicity study is incorporated within or attached to another study, it is 
imperative to preserve the integrity of both study types. 


Positive results in a developmental neurotoxicity study will be relevant to hazard classification 
and the human health risk assessment, providing a N(L)OAEL, unless there is information to 
show that effects seen in these studies could not occur in humans. 


See Nordic Chemicals Group (2005), ECETOC (2002) and WHO (2001) for more detailed 
reviews of how to interpret the test guidelines mentioned in this report, including a discussion 
of their strengths and limitations. 
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Table R.7.6-1 Overview of in vivo OECD test guidelines for reproductive toxicity 


Test Design Endpoints 


OECD TG 416 Two-
Generation study 


Exposure before mating 
for at least one 
spermatogenic cycle until 
weaning of 2nd 
generation  


3 dose levels plus control  


N = 20 parental males 
and females  


Fertility  


Oestrus cyclicity and sperm quality 


Pregnancy outcome, e.g. dystocia 


Growth, development and viability  


Anogenital distance if triggered 


Sexual maturation 


Histopathology and weight of reproductive 
organs, brain and target organs  


Recommended: motor activity, sensory 
function, reflex ontology in F1 generation 


OECD TG 415 One-
Generation Study (not a 
standard REACH 
information requirement ) 


Exposure before mating 
for at least one 
spermatogenic cycle until 
weaning of 1st generation 


3 dose levels plus control  


N = 20 parental males 
and females 


Fertility 


Growth, development and viability 


Histopathology and weight of reproductive 
organs, brain and target organs 


OECD TG 414 Prenatal 
Developmental Toxicity 
Study (Teratology study) 


At least from 
implantation to one or 
two days before 
expected birth 


3 dose levels plus control  


N = 20 pregnant females 


Implantation, resorptions 


Foetal growth 


Morphological variations and malformations 


OECD TG 426 
Developmental 
Neurotoxicity Study (draft, 
not a standard REACH 
information requirement)  


At least from 
implantation throughout 
lactation (PND 20) 


3 dose levels plus control  


N = 20 pregnant females 


Birth and pregnancy length 


Growth, development and viability  


Physical and functional maturation 


Behavioural changes due to CNS and PNS 
effects 


Brain weights and neuropathology 


OECD TG 421 and 422 
Reproduction/ 


Developmental toxicity 
screening test  


From 2 weeks prior to 
mating until at least day 
4 postnatally  


3 dose levels plus control  


N = 8-10 parental males 
and females  


Fertility  


Pregnancy length and birth 


Foetal and pup growth and survival until day 4 


OECD TG 422 combines 
reproduction/developmental screen with 
repeated-dose toxicity investigations that are 
in concordance with the requirements of OECD 
TG 407 


 


Developmental effects should be considered in relation to adverse effects occurring in the 
parents. Since adverse effects in pregnancy or postnatally may result as a secondary 
consequence of maternal toxicity, reduced food or water intake, maternal stress, lack of 
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maternal care, specific dietary deficiencies, poor animal husbandry, intercurrent infections etc., 
it is important that the effects observed should be interpreted in conjunction with possible 
concomitant maternal toxicity (ECB 2004, Fleeman et al. 2005, Cappon et al. 2005). The 
nature, severity and dose-response of all effects observed in progeny and parental animals 
should be considered and compared together to achieve a balanced integrated assessment of 
available data on all endpoints relevant for reproductive toxicity. 


 Human data on reproductive toxicity R.7.6.4.2


Epidemiological data require a detailed critical appraisal that includes an assessment of the 
adequacy of controls, the quality of the health effects and exposure assessments, and of the 
influence of bias and confounding factors. Epidemiological studies, case reports and clinical 
data may provide sufficient hazard and dose-response evidence for classification of chemicals 
as reproductive toxicants in Category 1 and for risk assessment, including the identification of 
a N(L)OAEL. In such cases, there will normally not be a need to test the chemical. However, 
convincing human evidence of reproductive toxicity for a specific chemical is rarely available 
because it is often impossible to identify a population suitable for study that is exposed only to 
the chemical of interest. Human data may provide limited evidence of reproductive toxicity 
that indicates a need for further studies of the chemical; the test method selected should be 
based on the potential effect suspected. 


When evidence of a reproductive hazard has been derived from animal studies it is unlikely 
that the absence of evidence of this hazard in an exposed human population will negate the 
concerns raised by the animal model. This is because there will usually be methodological and 
statistical limitations to the human data. For example, statistical power calculations indicate 
that a prospective study with well-defined exposure during the first trimester with 300 
pregnancies could identify only those developmental toxins that caused at least a 10-fold 
increase in the overall frequency of malformations; a study with around 1000 pregnancies 
would have power to identify only those developmental toxins that caused at least a 2-fold 
increase (EMEA/CHMP Guideline, 2006). Extensive, high quality and preferable prospective, 
data are necessary to support a conclusion that there is no risk from exposure to the chemical. 


 Exposure considerations for reproductive toxicity R.7.6.4.3


General information on the pattern and extent of human exposure to the substance must be 
considered, as this may influence the data requirements with respect to reproductive toxicity. 
Generic aspects of data waivers based on exposure considerations are presented in Section 
R.5.1.3. There are rules for waiving certain reproductive information requirements that include 
criteria relating to human exposure levels in REACH Annexes IX and X. Furthermore, all the 
reproductive toxicity tests (and also most other in vivo toxicity) may be omitted at any of the 
tonnage levels based on exposure scenarios developed in the Chemical Safety Report 
according to REACH Annex XI Section 3. The influence of human exposure on the reproductive 
toxicity ITS is discussed in more detail in Section R.7.6.6. 


 Remaining uncertainty on reproductive toxicity R.7.6.4.4


The adequacy and reliability of the various types of data that may be available, or could be 
generated using the Integrated Testing Strategy (see Section R.7.6.6), as a basis for a 
decision on classification and for a risk assessment are described in Sections R.7.6.4.1 and 
R.7.6.4.2. 


R.7.6.5 Conclusions on reproductive toxicity 


Reproductive toxicity endpoints should be considered collectively, using a Weight of Evidence 
approach to establish the most relevant endpoint and its NOAEL or Critical Effect Dose to be 
used in risk assessment. 
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A Weight of Evidence assessment involves the consideration of all data that is available and 
may be relevant to reproductive toxicity, as listed in Section R.7.6.3. There can be no firm 
rules to the conduct of a Weight of Evidence assessment as this process involves expert 
judgment and because the mix and reliability of information available for a particular 
substance will probably be unique. Also, the Weight of Evidence assessment should consider all 
toxicity endpoints together, and not look at reproductive toxicity in isolation. 


One example of a Weight of Evidence assessment is the pooling of information from several in 
vivo reproductive toxicity studies. Individually, these studies may have deficiencies, such as 
brief reporting, small group size, limited range of endpoints evaluated, the dose levels or the 
dosing schedule was not appropriate for a comprehensive evaluation of potential effects on the 
reproductive cycle, the study was not in compliance with GLP. However, taking account of their 
reliability and relevance and consistency of findings, collectively these studies could provide a 
level of information similar to that of the EU or OECD test guideline studies, and therefore 
meet the tonnage-related information requirements needed for the classification decision and 
risk assessment. 


 Concluding on Classification and Labelling R.7.6.5.1


In order to conclude on a proper C&L, all the available information needs to be taken into 
account, and considerations should be given to both Annex VI of the Directive 67/548/EEC


53 


and the various remarks (as they relate to classification and labelling) made throughout this 
guidance document. 


 Concluding on suitability for Chemical Safety Assessment  R.7.6.5.2


In order to be suitable for CSA appropriate DNELs have to be established for each exposure 
scenario. Typically, the derivation of the DNEL takes into account a dose descriptor, 
modification of the starting point and application of assessment factors - see Chapter R.8 and 
Appendix R.8-12. 


R.7.6.6 Integrated Testing Strategy (ITS) for reproductive toxicity  


 Objective / General principles R.7.6.6.1


Fundamentally based on a Weight of Evidence approach, the Integrated Testing Strategy (ITS) 
has been developed around two core objectives: 


· to have sufficient information to support risk assessment. 


· to have adequate information to consider whether classification as a reproductive 
toxicant is warranted. 


With these objectives underpinning each stage of the process, the ITS was designed to permit 
informed decisions on reproductive toxicity potential in a step-by-step tiered manner, within 
the production tonnage related data requirements framework of REACH Annexes VII to X and 
influenced by toxicological factors (termed alerts, see Section R.7.6.6.4) or exposure 
considerations that may increase or decrease concerns for reproductive toxicity. 


By adhering to the criteria outlined above, the ITS will enable decisions to be made at the 
relevant tonnage level on the need for further testing or whether sufficient information already 
                                           
53


 Directive 67/548/EEC will be repealed and replaced with the EU Regulation on classification, labelling 
and packaging of substances and mixtures, implementing the Globally Harmonized System (GHS). 
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exist to meet the agreed objectives. Furthermore, if further testing is deemed necessary, the 
use of the most appropriate study in accordance with the REACH proposal is considered rather 
than a one study fits all approach. An overarching principle is that all data requirements are 
met in the most efficient and humane manner so that animal usage and costs are minimised. 


 Preliminary considerations R.7.6.6.2


Consistent with the parameters defined within the REACH programme (Annex VII-XI), testing 
for reproductive toxicity is not required for chemicals produced at tonnage levels <10 tonnes 
per annum (t/y), although all available information relevant to reproductive toxicity must be 
evaluated, and classification for this area of toxicity should be considered. At higher production 
volumes, standard data requirements are, in general, proportional to the tonnage level (≥10 
t/y, ≥100 t/y or ≥1000 t/y) although maintaining flexibility to adopt the most appropriate 
testing regime for any single chemical is a key component of the ITS. 


However, regardless of tonnage level, before any testing is triggered, careful consideration of 
all the available toxicological data, exposure characteristics and current risk management 
procedures is necessary to ascertain whether the fundamental objectives of the ITS (see 
above) have already been met. This consideration should take account of discussions that have 
taken place under other regulatory schemes, such as the EU Existing Substances Regulation 
(ESR), pesticides and the EU hazard classification scheme. If it is concluded that further testing 
is required, then a series of decision points are defined to help shape the scope of an 
appropriate testing programme. To satisfy these multiple objectives, the ITS provides a three-
stage process for clear decision-making, relevant for all tonnage levels ≥10 t/y. 


Stage 1. a series of preliminary questions to consider before deciding on the scope of further 
reproductive toxicity testing that may be required. Therefore, dependent on the outcome of 
this analysis, it is possible that some chemicals may not progress beyond Stage 1. 


Stage 2. evaluation of the available toxicology database and consideration of reproductive 
toxicity alerts. This evaluation should consider data for substances with a similar structure or 
causing toxicity via a similar mode of action. The aim of this stage is to determine the scope of 
reproductive and/or developmental toxicity testing necessary to satisfy the REACH information 
requirements. It is possible that, following this review coupled to a Weight of Evidence analysis 
in Stage 1 or if sufficient data for risk assessment/risk management and classification purposes 
already are available, no further testing may be necessary. 


Stage 3. describes the relevant reproductive and developmental toxicity tests upon which 
classification, labelling and risk assessment decisions will be based for chemicals progressing 
beyond Stages 1 and 2. 


 Testing strategy for reproductive toxicity R.7.6.6.3


Stage 1. Questions to consider before deciding whether any testing for reproductive 
toxicity potential is required (relevant for all tonnage levels ≥10 t/y) 


Stage 1.1. Has the substance already been classified for effects on fertility as Reproductive 
Toxicity Category 1 or Cat 2: R60 and development as Reproductive Toxicity Category 1 or 
Category 2: R61?  
If the answer is no, proceed to Stage 1.2. If the answer is yes, and the available data are 
adequate to support a robust risk assessment, then no further testing for reproductive 
toxicity will be necessary. If the available data are not adequate to support a robust risk 
assessment then proceed to Stage 2. 


Stage 1.2. Is the substance classified as a genotoxic carcinogen (Carcinogen Category 1 
and Mutagen Category 3 or Carcinogen Category 2 and Mutagen Category 3) or a germ cell 
mutagen (Mut. Cat. 1 or Cat. 2)?  
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If the answer is no, proceed to Stage 1.3. If the answer is yes, it is important to establish 
that appropriate risk management measures addressing potential carcinogenicity, 
genotoxicity and reproductive toxicity have been implemented and therefore further 
specific testing for reproductive and/or developmental toxicity will not be necessary. 
Exceptionally, appropriate risk management measures may not be in place and a Stage 2 
review of the available data should be considered. 


Stage 1.3. Does the substance exhibit (a) low toxicological activity and (b) negligible 
systemic absorption and (c) no or no significant human exposure?  
At the ≥100 and ≥1000 t/y levels, no further testing for reproductive toxicity will be 
required if all three criteria (a, b and c, above) are met; otherwise proceed to the stage 2 
analysis. In addition, testing will not be required if the application of a parallel exposure-
based information waiving provision in Annex XI Section 3 of REACH (Substance-tailored 
exposure-driven testing) is justified.  
However, these three criteria do not apply at the >10 t/y level. At this level, no further 
testing for reproductive toxicity will be necessary only if the application of the exposure-
based information waiving provision in Annex XI Section 3 of REACH is justified; otherwise 
proceed to the stage 2 analysis.  


For further discussion see Section R.7.6.6.5. 


Stage 2. Conduct a detailed review of all existing toxicological data to identify any 
specific alerts and testing requirements for reproductive and/or developmental 
toxicity 


Substances may be excluded from further testing at Stage 3 (for more details on criteria for 
decision making, see Section R.7.6.6.4), this can only be achieved if sufficient data exist to 
conclude54 that the substance does not present a reproductive toxicity hazard or that further 
data are unlikely to change a classification in Reproductive Toxicity Category 3. In the latter 
case, a thorough scientific justification is needed. 


≥10 t/y 


Before any testing is conducted, all substances at this tonnage level will be subject to a 
thorough data review. If sufficient data are available to permit a conclusion on reproductive 
and developmental toxicity potential, then no further testing is required. If there is insufficient 
data or alerts exist, then a testing strategy for reproductive and/or developmental toxicity in 
Stage 3 will be recommended. It should be pointed out that the observation of no adverse 
effects on the reproductive organs in a repeated-dose toxicity, such as a 28- or 90-day toxicity 
study, may justify a lower priority for further testing for effects on fertility. However, this 
would not provide sufficient data to justify a lower priority for testing for effects on 
development. 


≥100 and ≥1000 t/y 


For substances at these tonnage levels progressing beyond Stage 1, the standard data 
requirements include the definitive OECD tests for reproductive toxicity (for details see Stage 3 
below). However, before any specific reproductive toxicity testing is undertaken, all substances 
at these tonnage levels will be subject to a thorough Stage 2 data review. If sufficient data 
exist to permit a robust conclusion on reproductive toxicity potential, then no further testing is 
required. If there is insufficient data or alerts exist, then a reproductive toxicity testing 
strategy for Stage 3 will be recommended. 


                                           
54 Data adequate for Classification and Labelling and risk assessment 
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Stage 3. Reproductive toxicity tests triggered by tonnage level or alerts identified in 
Stage 1 and 2 


Four internationally harmonised guideline studies are listed in the REACH Annexes that can be 
used at Stage 3 to provide the necessary information to support a robust classification and risk 
assessment and to identify N(L)OAELs. However, it will not usually be necessary to assess all 
chemicals reaching Stage 3 in all four tests. Instead, individual chemical testing requirements 
will be customised based on the nature of alerts identified in Stages 1 and 2 and the tonnage 
level of that substance. 


The tests listed in the REACH annexes are: 


· Reproduction/developmental toxicity screening test (OECD TG 421) OR the combined 
repeat dose toxicity study with the reproduction/ developmental toxicity screening test 
(OECD TG 422) 


· Prenatal developmental toxicity study (OECD TG 414, EU B.31) in a first species and 
possibly second species  


· Two-generation reproduction study (OECD TG 416, EU B.35)
55


 


A brief description of the study protocols considered in the ITS is presented in Table R.7.6-1 in 
Section R.7.6.4.1. Utilisation of these tests at each of the three tonnage levels is summarised 
below.  


≥ 10 t/y 


At this tonnage level, progression beyond Stages 1 and 2 will trigger a reproduction/ develop-
mental toxicity screening test (OECD TG 421/422) as the standard information requirement, if 
there is no evidence from available information on structurally related substances, QSAR 
estimates or from in vitro methods that the substance may be a developmental toxicant. If this 
test provides no alerts for reproductive and developmental toxicity, then dependent on the 
Weight of Evidence from Stages 1 and 2, further testing for reproductive toxicity will not be 
required at this tonnage level. Similarly, if a clear and unequivocal reproductive and/or 
developmental toxicity effect is observed in these tests which is deemed sufficient to enable a 
scientifically robust decision on classification and risk assessment, then no further testing 
beyond the OECD TG 421 or 422 is recommended at this tonnage level. If a 28-day study (EU 
B.7, OECD TG 407) is not already available, the conduct of the OECD TG 422 is preferred to TG 
421 for animal welfare reasons, as the former also includes an investigation of repeated-dose 
toxicity equivalent to that of the 28-day toxicity study, thus eliminating the need to conduct 
the 28-day study (see Section R.7.5). If an alert for reproductive and/or developmental 
toxicity is generated from an OECD TG 421 or OECD TG 422 study but is deemed insufficient 
for a classification assessment then the regulatory actions should take account of the 
additional uncertainty. For example, the DNEL identification may require the application of a 
larger Assessment Factor; exceptionally, further testing may be required on a case-by-case 
basis. The specific testing requirement will be dependent on the nature of the alerts. 


However, dependent on the nature of the alert(s) observed in Stages 1 and 2, it may be more 
appropriate to conduct a two-generation reproduction study5 (EU B.35, OECD TG 416) or a 
prenatal developmental toxicity study (EU B.31, OECD TG 414) instead of the screening study. 
In general, it should be noted that the OECD TG 414 (EU B.31) study does not incorporate 
post-natal parameters and therefore it is advisable not to bypass the screening study when 


                                           
55


 As discussed earlier (Section R.7.6.4.1), a proposed F1-extended one-generation study may replace 
OECD TG 416 as a definitive study for reproductive toxicity in the near future, subject to gaining 
regulatory acceptance in the EU. 
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data of a prenatal developmental toxicity study is either available or a respective study is 
triggered. This is because the screening study will provide information on the viability and 
postnatal development of the offspring which can be important to the developmental toxicity 
assessment, as well as information on many other aspects of reproduction that would not 
otherwise be available. However, if the prenatal developmental toxicity test was positive, there 
would be less need for the screening test. If an OECD TG 414 (EU B.31) study has been 
performed, it will be important to establish whether these data are sufficient to enable a clear 
regulatory decision and to assess whether the results of further testing for developmental 
toxicity in a second species are likely to influence regulatory decisions. Testing in a second 
species will not normally be required at this tonnage level if the study is negative. Additional 
guidance on the acquisition of information on potential developmental toxicity from two animal 
species is provided in Section R.7.6.6.4 It should be noted that although the OECD TG 414 
study does not incorporate post-natal parameters, some findings might raise concerns for 
post-natal effects such as pup survival and in such cases follow-up testing in a two-generation 
reproductive toxicity study (EU B.35, OECD TG 416) in the most relevant species (usually the 
rat) may be appropriate. Alternatively, such effects could initially be investigated in an OECD 
TG 421/422 test that has been modified to include an extended postnatal observation period. 


≥ 100 t/y 


At this tonnage level, progression beyond Stage 1 and 2 will trigger a prenatal developmental 
toxicity study (OECD TG 414), conducted in the most relevant species (see Section R.7.6.6), 
as a standard data requirement and, in case of an alert for this test, a two-generation 
reproduction study (EU B.35, OECD TG 416). Additionally, the ≥10 t/y standard data 
requirement for a reproduction/developmental toxicity screening test (OECD TG 421/422) will 
need to be met. However, this screening test will not be necessary if a two-generation study is 
proposed at the >100 t/y level; also this test will not be required if adverse effects on 
reproductive organs have been observed in existing repeated-dose studies and these findings 
are sufficient to support classification for effects on fertility and the risk assessment. 


As for ≥10 t/y substances, following completion of the OECD TG 414 (EU B.31) study it will be 
important to establish whether these data are sufficient to enable a clear regulatory decision 
and to assess whether the results of further testing for developmental toxicity are likely to 
influence regulatory decisions. Guidance on the investigation of developmental toxicity in a 
second species is presented in Section R.7.6.6. As outlined above in Stage 2 for this tonnage 
level, a detailed review of the available data will be conducted to identify any reproductive 
toxicity alerts. This review coupled to the data emerging from the OECD TG 414 (EU B.31) 
study will form the basis of a Weight of Evidence assessment of the requirement for a two-
generation reproductive toxicity study (EU B.35, OECD TG 416). If specific triggers are present 
as discussed in Section R.7.6.4.1 the need for inclusion of the optional developmental 
neurotoxicity endpoints should be evaluated. The conduct of OECD TG 416 (EU B.35) should 
also be considered if it is anticipated that the ≥1000 t/y supply tonnage threshold will be 
reached in the near future. 


REACH Annex IX specific rules for adaptation states that the need to perform a OECD TG 416 
(EU B.35) study in a second species, either at this tonnage level or the next, should be 
considered, based on the outcome of the first test and any other data. However, the two-
generation study is very rarely conducted in a species other than the rat, and it is envisaged 
that a second species study could not be justified. 


≥ 1000 t/y 


At this tonnage level, progression beyond Stage 1 and 2 will trigger a prenatal developmental 
toxicity study (EU B.31, OECD TG 414) and a two-generation reproductive toxicity study (EU 
B.35, OECD TG 416) in the most relevant species as a standard data requirement. The need 
for a developmental toxicity study (EU B.31, OECD TG 414) in a second species should be 
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evaluated, following the guidance presented above in Section R.7.6.6.3.  
If specific triggers are present as discussed in Section R.7.6.4.1, inclusion of optional 
developmental neurotoxicity endpoints should be considered. The reproduction/ developmental 
toxicity screening test (OECD TG 421/422) , a standard data requirement at the ≥10 t/y level, 
will not be needed if a two-generation is conducted because this study provides a superior 
level of information. 


 Elements of the ITS R.7.6.6.4


Alerts from existing toxicological database and their implications for further 
testing, classification/labelling and risk assessment 


Challenging the existing toxicity database from a reproductive toxicity perspective. 


An alert is any factor, with the exclusion of convincing evidence derived from the definitive 
reproductive toxicity studies (i.e. OECD TG 414 and 416), that is present in the existing 
toxicological database, whether based on theoretical considerations or from experimental or 
observational data, that raises concerns that a substance may be reproductive toxicant. 


As part of the Stage 2 data review the following questions should be asked:  


· are there alerts for reproductive toxicity? 


· are the data sufficient/adequate for assessing the classification and labelling and risk 
assessment without further testing, irrespective of the presence or absence of alerts? 


· if the data are insufficient, what study (or studies) is most appropriate? This decision 
must take account of both the standard tonnage related information requirements of 
REACH, the nature of the alert(s) and Weight of Evidence as well as human exposure 
considerations. 


· is there any knowledge of the chemical, chemical groups or categories, that would 
indicate special features to be included in the study design? If so, what? 


From a scientific perspective, it is not possible to generate an exhaustive and rigid list of alerts 
that would automatically trigger a particular study or have clearly defined implications for 
classification and risk assessment. Instead, alerts mentioned in this report should be viewed as 
a helpful guide of indicators that would provide input to the regulatory decision-making 
process – in other words, contribute to a Weight of Evidence analysis requiring expert 
judgement, that leads to the most appropriate testing and regulatory outcome. 


Section R.7.6.4, which discusses the information that may be available for a substance, 
provides many examples of alerts and their implications for testing, classification and risk 
assessment. 


Consideration of existing reproductive studies not required under REACH 


Although the REACH standard information requirements refer to a specific series of 
reproductive studies, it is recognised that there may be other studies already performed that 
could address some of the endpoints covered by these standard protocols, reducing the need 
for new animal testing. These could include one-generation studies (for example EU B.34, 
OECD 415 or the previously discussed F1-extended one-generation study), non-GLP studies, or 
non-guideline investigations such as the NTP continuous breeding study (Chapin and Sloane, 
1997). The available data should be evaluated to assess their suitability for use, taking account 
of the robustness of design, and quality. As an example, a one-generation study (EU B.34, 
OECD TG 415) and repeated-dose toxicity study that includes oestrous cycle monitoring and 
semen analysis may already have been performed. In this case, the level of information 
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available, though not equivalent to that provided by a two-generation study, could be sufficient 
using a Weight of Evidence analysis for classification and risk assessment. 


In summary, the information requirements set out in the REACH annexes should be treated as 
endpoints to be evaluated rather than studies to be conducted. Thus, relevant existing studies 
that do not conform to the OECD test guidelines referred to the REACH Annexes but 
nevertheless provide an equivalent level of information can be used to meet the REACH 
information requirements. 


Selection of Species for Assessment of Prenatal Developmental Toxicity 


The purpose of the prenatal developmental toxicity study (EU B.31, OECD TG 414) is to 
identify effects upon organogenesis and foetal growth prior to parturition. For a comprehensive 
assessment of developmental toxicity according to Annexes IX and X information from two 
species, one rodent (usually the rat) and one non-rodent (usually the rabbit) should be 
considered. When considering the use of two species, care should be given to deciding the 
order in which these studies are performed. Since most acute, repeated-dose, and 
toxicokinetic studies are conventionally conducted in the rat, it is advisable that the first 
developmental toxicity study should also be conducted in this species. Findings from previous 
studies may be useful in dose selection, or the identification of additional endpoints for 
evaluation. In addition, the outcome of the prenatal developmental toxicity study may be 
helpful in the interpretation of other reproductive toxicity studies (e.g. OECD TG 421/422), for 
which the rat is generally the favoured species. 


Although the OECD TG 414 (EU B.31) is designed specifically to identify developmental 
toxicity, information on this endpoint can also be obtained from observations of the offspring in 
a one- or two-generation study, which will almost always have been conducted in the rat. So, 
if a generation study is available, a prenatal developmental toxicity study (EU B.31, OECD TG 
414) in the rat may not provide any additional information that would have an influence on the 
classification decision or risk assessment, and therefore the conduct of this study in the rat 
may not always be necessary. 


If the outcome of this first developmental toxicity study is positive, this may be enough for 
classification and risk assessment; if this is so, a study in a second species will not be required. 
Further investigations may be warranted, on a case-by-case basis, if the outcome of the first 
study is equivocal or if the relevance of the findings to humans is unclear. At ≥1000 t/y, a 
study in a second species will normally be required when the first study is negative, unless 
Weight of Evidence assessment or specific data e.g. toxicokinetic data provide scientific 
justification not to conduct the study in a second species. This could be the case if available 
data demonstrate that for example the rat is the most relevant species for extrapolating to 
humans or if the rabbit is not a suitable model for testing for developmental toxicity. 


 Exposure considerations (and substances of low toxicological R.7.6.6.5
activity and with negligible systemic absorption) for reproductive 
toxicity 


Exposure considerations may be used to justify the waiver of certain data requirements or, 
exceptionally, the conduct of reproductive toxicity testing that is additional to the REACH 
Annex VIII, IX and X information requirements. 


Upgraded testing requirements 


The use pattern or the exposures to a substance may indicate a need for additional information 
requirements, on a case-by-case basis. For example, there may be serious concerns that 
human exposures, particularly to consumers, are close to the levels at which toxicity might be 
expected. Such concerns for human health may be satisfactorily addressed by improved risk 
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management measures and therefore additional information on hazard would be of limited 
value. Thus, proposals to refine a risk assessment with the use of information obtained from 
new in vivo testing that is in excess of the REACH tonnage-related information requirements 
can be justified only in exceptional circumstances.  


Reduced testing requirements: ≥ 10 t/y 


As stated in REACH Annex VIII specific rules for adaptation the OECD TG 421/422 study listed 
as a standard information requirement does not need to be conduced if relevant human 
exposure can be excluded in accordance with Annex XI Section 3. This clause states that tests 
may be omitted based on exposure scenarios developed in the Chemical Safety Report. The 
criteria defining what constitutes adequate justification for omitting these tests under Annex XI 
Section 3 are not currently available, but will be adopted by the Commission within 18 months 
of REACH coming into force. 


Reduced testing requirements: ≥ 100 t/y and ≥ 1000 t/y 


According the REACH Annex IX and X specific rules for adaptation (mainly column 2), the 
reproductive toxicity studies listed as standard information requirements do not need to be 
conducted if the three following criteria are met: 


1. The substance is of low toxicological activity (no evidence of toxicity seen in any of the 
tests available) and 


2. It can be proven from toxicokinetic data that no systemic absorption occurs via 
relevant routes of exposure (e.g. plasma/blood concentrations below detection limit 
using a sensitive method and absence of the substance and of metabolites of the 
substance in urine, bile or exhaled air) and  


3. There is no or no significant human exposure. 


At least two cases pertain, the first being no human exposure (e.g., substances only produced 
and used in closed systems) and the second being no significant human exposure. Whether a 
human exposure is significant depends on the reproductive toxicity potency of the substance 
relative to exposure (consequence of a risk) and might be decided on the basis of other 
information indicating e.g. the probability of a risk. E.g.: At least substances used in closed 
systems fall under this criterion, but other possibilities may be identified as well e.g. industrial 
and commercial uses for substances exclusively used in preparations in very low 
concentrations or substances, uses of substances in consumer products which are completely 
chemically reacted during manufacturing, integrated in a matrix and characterised by very low 
migration. 


In addition to the REACH Annex IX and X specific rules for adaptation, there is the parallel 
exposure-based provision in Annex XI Section 3 of the REACH Regulation (Substance-tailored 
exposure-driven testing); all the reproductive toxicity tests (and also most other in vivo 
toxicity) may be omitted at any of the tonnage levels based on exposure scenarios developed 
in the Chemical Safety Report. As stated above, the criteria defining what constitutes adequate 
justification for omitting these tests under Section 3 are not currently available. 
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R.7.7 Mutagenicity and carcinogenicity 


R.7.7.1 Mutagenicity  


 Definition of mutagenicity R.7.7.1.1


Mutagenicity refers to the induction of permanent transmissible changes in the amount or 
structure of the genetic material of cells or organisms. These changes may involve a single 
gene or gene segment, a block of genes or chromosomes. The term clastogenicity is used for 
agents giving rise to structural chromosome aberrations. A clastogen can cause breaks in 
chromosomes that result in the loss or rearrangements of chromosome segments. 
Aneugenicity (aneuploidy induction) refers to the effects of agents that give rise to a change 
(gain or loss) in chromosome number in cells. An aneugen can cause loss or gain of 
chromosomes resulting in cells that have not an exact multiple of the haploid number. For 
example, three number 21 chromosomes or trisomy 21 (characteristic of Down syndrome) is a 
form of aneuploidy. 


Genotoxicity is a broader term and refers to processes which alter the structure, information 
content or segregation of DNA and are not necessarily associated with mutagenicity. Thus, 
tests for genotoxicity include tests which provide an indication of induced damage to DNA (but 
not direct evidence of mutation) via effects such as DNA strandbreaks, unscheduled DNA 
synthesis (UDS), sister chromatid exchange (SCE), DNA adduct formation or mitotic 
recombination, as well as tests for mutagenicity.  


The chemical and structural complexity of the chromosomal DNA and associated proteins of 
mammalian cells, and the multiplicity of ways in which changes to the genetic material can be 
effected make it difficult to give more precise, discrete definitions. 


In the risk assessment of substances it is necessary to address the potential effect of 
mutagenicity. It can be expected that some of the available data will have been derived from 
tests conducted to investigate potentially harmful effects on genetic material (genotoxicity). 
Hence, both the terms mutagenicity and genotoxicity are used in this document. 


 Objective of the guidance on mutagenicity R.7.7.1.2


The aims of testing for genotoxicity are to assess the potential of substances to induce 
genotoxic effects which may lead to cancer or cause heritable damage in humans. Genotoxicity 
data are used in risk characterisation and classification of substances. Genotoxicity data are 
useful for the determination of the general mode of action of a substance (i.e. type(s) of 
genotoxic damage induced) and can provide some indication on the dose (concentration)-
response relationship and on whether the observed effect can be reasonably assumed to have 
a threshold or not. Genotoxicity data are thus useful in deciding the best approach to use for 
the risk assessement. Expert judgement is necessary at each stage of the testing strategy to 
decide on the relevance of a result based on the data available for each endpoint. 


Alterations to the genetic material of cells may occur spontaneously endogenously or be 
induced as a result of exposure to ionising or ultraviolet radiation, or genotoxic substances. In 
principle, human exposure to substances that are mutagens may result in increased 
frequencies of mutations above background. 


Mutations in somatic cells may be lethal or may be transferred to daughter cells with 
deleterious consequences for the affected organism (e.g. cancer may result when they occur in 
proto-oncogenes, tumour suppressor genes and/or DNA repair genes) ranging from trivial to 
detrimental or lethal. 


Heritable damage to the offspring, and possibly to subsequent generations, of parents exposed 
to substances that are mutagens may follow if mutations are induced in parental germ cells. To 
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date, all known germ cell mutagens are also mutagenic in somatic cells in vivo. Substances 
that are mutagenic in somatic cells may produce heritable effects if they, or their active 
metabolites, have the ability to interact with the genetic material of germ cells. Conversely, 
substances that do not induce mutations in somatic cells in vivo would not be expected to be 
germ cell mutagens. 


There is considerable evidence of a positive correlation between the mutagenicity of 
substances in vivo and their carcinogenicity in long-term studies with animals. Genotoxic 
carcinogens are substances for which the most plausible mechanism of carcinogenic action 
involves genotoxicity. 


R.7.7.2 Information requirements on mutagenicity 


The information requirements on mutagenicity are described by REACH Annexes VI-XI, that 
specify the information that must be submitted for registration and evaluation purposes. The 
information is thus required for substances produced or imported in quantities of >1 t/y (tons 
per annum). When a higher tonnage level is reached, the requirements of the corresponding 
Annex have to be considered. However, factors including not only production volume but also 
pre-existing toxicity data, information about the identified use of the substance and exposure 
of humans to the substance will influence the precise information requirements. The REACH 
Annexes must thus be considered as a whole, and in conjunction with the overall requirements 
of registration, evaluation and the duty of care. 


Column 1 of REACH Annexes VII-X informs on the standard information requirements for 
substances produced or imported in quantities of >1 t/y, >10 t/y, >100 t/y, and >1000 t/y, 
respectively. 


Column 2 of REACH Annexes VII-X lists specific rules according to which the required standard 
information may be omitted, replaced by other information, provided at a different stage or 
adapted in another way. If the conditions are met under which column 2 of these Annexes 
allows adaptations, the fact and the reasons for each adaptation should be clearly indicated in 
the registration dossier. 


The standard information requirements for mutagenicity and the specific rules for adaptation of 
these requirements are presented in Table R.7.7-1. 
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Table R.7.7-1 REACH information requirements for mutagenicity 


COLUMN 1 
STANDARD INFORMATION 
REQUIRED 


COLUMN 2 
SPECIFIC RULES FOR ADAPTATION FROM COLUMN 1 


Annex VII: 
1. In vitro gene mutation study 
in bacteria. 


 
Further mutagenicity studies shall be considered in case of a positive 
result. 


Annex VIII: 
1. In vitro cytogenicity study in 
mammalian cells or in vitro 
micronucleus study. 
 
 
2. In vitro gene mutation study 
in mammalian cells, if a negative 
result in Annex VII, 1 and Annex 
VIII, 1. 


 
1. The study does not usually need to be conducted 


· if adequate data from an in vivo cytogenicity test are available 
or 


· the substance is known to be carcinogenic category 1A or 1B 
or germ cell mutagenic category 1A, 1B or 2. 


2. The study does not usually need to be conducted if  adequate data 
from a reliable in vivo mammalian gene mutation test are available. 
Appropriate in vivo mutagenicity studies shall be considered in case of 
a positive result in any of the genotoxicity studies in Annex VII or VIII. 


Annex IX: If there is a positive result in any of the in vitro genotoxicity studies in 
Annex VII or VIII and there are no results available from an in vivo 
study already, an appropriate in vivo somatic cell genotoxicity study 
shall be proposed by the registrant. 
If there is a positive result from an in vivo somatic cell study available, 
the potential for germ cell mutagenicity should be considered on the 
basis of all available data, including toxicokinetic evidence. If no clear 
conclusions about germ cell mutagenicity can be made, additional 
investigations shall be considered. 


Annex X: If there is a positive result in any of the in vitro genotoxicity studies in 
Annex VII or VIII, a second in vivo somatic cell test may be necessary, 
depending on the quality and relevance of all the available data. 
If there is a positive result from an in vivo somatic cell study available, 
the potential for germ cell mutagenicity should be considered on the 
basis of all available data, including toxicokinetic evidence. If no clear 
conclusions about germ cell mutagenicity can be made, additional 
investigations shall be considered. 


 


In addition to these specific rules, the required standard information set may be adapted 
according to the general rules contained in Annex XI. In this case as well, the fact and the 
reasons for each adaptation should be clearly indicated in the registration. 


In some cases, the rules set out in Annex VII to XI may require certain tests to be undertaken 
earlier than or in addition to the tonnage-triggered requirements. Registrants should note that 
a testing proposal must be submitted for a test mentioned in Annex IX or X, independently 
from the registered tonnage. Following examination of such a testing proposal ECHA has to 
approve the test in its evaluation decision before it can be undertaken. See Section R.7.7.6 for 
further guidance on testing requirements. 
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R.7.7.3 Information and its sources on mutagenicity 


To be able to evaluate the mutagenic potential of a substance in a comprehensive way, 
information is required on its capability to induce gene mutations, structural chromosome 
aberrations (clastogenicity) and numerical chromosome aberrations (aneugenicity). Many test 
methods are available by which such information can be obtained. Non-testing methods, such 
as SAR, QSAR and read-across approaches, may also provide information on the mutagenic 
potential of a substance. 


Typically, in vitro tests are performed with cultured bacterial cells, human or other mammalian 
cells. The sensitivity and specificity of tests will vary with different classes of substances and, if 
adequate data are available for the class of substance to be tested, these data can guide the 
selection of the most appropriate test systems to be used. In order to detect mutagenic effects 
also of substances that need to be metabolically activated to become mutagenic, an exogenous 
metabolic activation system is usually added in in vitro tests. For this purpose the post-
mitochondrial 9000 x g supernatant (S-9 fraction) of whole liver tissue homogenate containing 
a high concentration of metabolising enzymes and extracted from animals that have been 
induced to raise the oxidative P450 levels is most commonly employed. In the case when 
information is required on the mutagenic potential of a substance in vivo, several test methods 
are available. In in vivo tests whole animals are used, in which metabolism and toxicokinetic 
mechanisms in general exist as natural components of the test animal. It should be noted that 
species-specific differences in metabolism are known. Therefore, different genotoxic responses 
may be obtained. Some in vivo genotoxicity tests such as the Transgenic rodent (TGR) somatic 
and germ cell gene mutation assays and the comet assay employ methods by which any tissue 
(containing nucleated cells) of an animal can in theory be examined for effects on the genetic 
material. This gives the possibility to examine target tissues (including germ cells) and site-of-
contact tissues (i.e. skin, epithelium of the respiratory or gastro-intestinal tract). However 
differences can exist regarding the number and type of tissues for which the use a specific test 
has been scientifically validated. For instance, the TGR assays can be used to examine germ 
cells whereas the comet assay as described in the OECD test guideline (TG) is, at present, not 
recommended for that purpose. 


Some test methods, but not all, have an officially adopted EU and/or OECD TG for the testing 
procedure. In cases where no adopted EU or OECD TG is available for a test method, rigorous 
and robust protocols should be followed, such as those defined by internationally recognised 
groups of experts like the International Workshop on Genotoxicity Testing (IWGT) under the 
umbrella of the International Association of Environmental Mutagen Societies. Furthermore, 
modifications to OECD TGs have been developed for some classes of substances and may 
serve to enhance the accuracy of test results. Use of such modified protocols is a matter of 
expert judgement and will vary as a function of the chemical and physical properties of the 
substance to be evaluated. Similarly, use of standard test methods for the testing of tissue(s) 
not covered by those standard test methods should be scientifically justified and validity of the 
results will depend on the appropriateness of the acceptability criteria, which should have been 
specifically developed for this (these) tissue(s) based on sufficient experience and historical 
data.  


 Non-human data on mutagenicity R.7.7.3.1


Non-testing data on mutagenicity 


Non-test information about the mutagenicity of a substance can be derived in a variety of 
ways, ranging from simple inspection of the chemical structure through various read-across 
techniques, the use of expert systems, metabolic simulators, to global or local (Q)SARs. The 
usefulness of such techniques varies with the amount and nature of information available, as 
well as with the specific regulatory questions under consideration.  


Regarding substances for which testing data exist, non-test information can be used in the 
Weight of Evidence approach, to help confirm results obtained in specific tests, or to help 
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develop a better understanding of mutagenicity mechanisms. The information may be useful in 
deciding if, or what, additional testing is required. At the other extreme, where no testing data 
are available, similar alternative sources of information may assist in setting test priorities. In 
cases where no testing is likely to be done (low exposure, <1 t/y) they may be the only 
options available to establish a hazard profile. 


Weight of Evidence approaches that use expert judgement to include test results for close 
chemical analogues are ways of strengthening regulatory positions on the mutagenicity of a 
substance. Methods that identify general structural alerts for genotoxicity such as the Ashby-
Tennant super-mutagen molecule (Ashby and Tennant, 1988) may also be useful. 


 


Prediction models for mutagenicity 


There are hundreds of (Q)SAR models available in the literature for predicting test results for 
genotoxic endpoints for closely related structures (Naven et al., 2012; Bakhtyari et al., 2013). 
These are known as local (Q)SARs. When essential features of the information domain are 
clearly represented, these models may constitute the best predictive tools for estimating a 
number of mutagenic/genotoxic endpoints. However, quality of reporting varies from model to 
model and predictivity must be assessed case-by-case on the basis of clear documentation. 
Use of harmonised templates, such as the QSAR Model Reporting Format (QMRF) and the 
QSAR Prediction Reporting Format (QPRF) developed by the Joint Research Centre (JRC) of the 
European Commission   
(http://ihcp.jrc.ec.europa.eu/our_labs/predictive_toxicology/qsar_tools/QRF), can help ensure 
consistency in summarising and reporting key information on (Q)SAR models and substance-
specific predictions generated by (Q)SAR models. The JRC website also hosts the JRC (Q)SAR 
Model Inventory, which is an inventory of information on the validity of (Q)SAR models that 
have been submitted to the JRC (http://ihcp.jrc.ec.europa.eu/our_databases/jrc-qsar-
inventory).  


Generally, (Q)SAR models that contain putative mechanistic descriptors are preferred; 
however many models use purely structural descriptors. While such models may be highly 
predictive, they rely on statistical methods and the toxicological significance of the descriptors 
may be obscure. 


(Q)SAR models for mutagenicity can apply to a limited set of congeneric substances (local 
models) or to a wide variety of non-congeneric substances (global models). Global (Q)SARs 
are usually implemented in computer programs and may comprise a set of local models; these 
global models first categorise the input molecule into the chemical domain it belongs to, and 
then apply the corresponding local prediction model. These are known as expert systems. 
Other global models apply the same mathematical algorithm on all input molecules without 
prior separation. It is generally observed that the concept of applicability domain is a useful 
one and the endpoints for substances inside the applicability domains of the models are better 
predicted than for substances falling outside. 


Many global models for mutagenicity are commercial and some of the suppliers of these global 
models consider the data in their modelling sets to be proprietary. Proprietary means that the 
training set data used to develop the (Q)SAR model is hidden from the user. In other cases it 
means that it may not be distributed beyond use by regulatory authorities. The models do not 
always equal the software incorporating them, and the software often has flexible options for 
expert uses. Thus, the level of information available, from both (Q)SAR models and compiled 
databases, should be adequate for the intended purpose. 


A list of the available (free and commercial) predictive software for ecotoxicological, 
toxicological and environmental endpoints, including mutagenicity models, has been compiled 
within the frame of the EU project Antares (http://www.antares-life.eu/).  



http://ihcp.jrc.ec.europa.eu/our_labs/predictive_toxicology/qsar_tools/QRF

http://ihcp.jrc.ec.europa.eu/our_databases/jrc-qsar-inventory

http://ihcp.jrc.ec.europa.eu/our_databases/jrc-qsar-inventory

http://www.antares-life.eu/
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The most common genotoxicity endpoint for global models has been to predict results of the 
Ames test. Some models for this endpoint include a metabolic simulator.  


There are models for many other mutagenicity endpoints. For example, the Danish EPA and 
the Danish QSAR group at DTU Food (National Food Institute at the Technical University of 
Denmark) have developed a (Q)SAR database that contains predictions from a number of 
mutagenicity models. In addition to assorted Ames models, the database contains predictions 
of the following in vitro endpoints: chromosomal aberrations (CHO and CHL cells), mouse 
lymphoma/tk, CHO/hprt gene-mutation assays and UDS (rat hepatocytes); and the following 
in vivo endpoints: Drosophila SLRL, mouse micronucleus, rodent dominant lethal, mouse SCE 
in bone marrow and mouse comet assay data. The database is freely accessible via 
http://qsar.food.dtu.dk. The online database contains predictions for over 166,000 substances 
and includes a flexible system for chemical structure and parameter searching. A user manual 
with information on the individual models including training set information and validation 
results is available at the website. The database is also integrated into the OECD (Q)SAR 
Toolbox. A major update of the database with consensus predictions by use of different QSAR 
models for each of the modelled endpoints for more than 600,000 structures, including over 
70,000 REACH pre-registered substances, and with an improved user interface is scheduled for 
the beginning of 2015. 


Another example of a database with predictions on mutagenicity is the Enhanced NCI Database 
Browser (http://cactus.nci.nih.gov) sponsored by the U.S. National Cancer Institute. It 
contains predictions for over 250,000 substances for mutagenicity as well as other non-
mutagenic endpoints, some of which may provide valuable mechanistic information (for 
example alkylating ability or microtubule formation inhibition). It is also searchable by a wide 
range of parameters and structure combinations.  


Neither of these two examples is perfect, but they illustrate a trend towards predictions of 
multiple endpoints and may assist those making Weight of Evidence decisions regarding the 
mutagenic potential of untested substances. More detailed information on the strengths and 
limitations of the different (Q)SAR models can be found elsewhere (Serafimova et al., 2010).  


 


OECD QSAR Toolbox  


To increase the regulatory acceptance of (Q)SAR models, the OECD has started the 
development of a QSAR Toolbox to make (Q)SAR technology readily accessible, transparent 
and less demanding in terms of infrastructure costs (http://www.qsartoolbox.org/). The OECD 
QSAR Toolbox facilitates the practical application of grouping and read-across approaches to fill 
gaps in (eco-)toxicity data, including genotoxicity and genotoxic carcinogenicity, for chemical 
hazard assessment. In particular, the OECD QSAR Toolbox covers the in vitro gene mutation 
(Ames test), in vitro chromosomal aberration, in vivo chromosomal aberration (micronucleus 
test), and genotoxic carcinogenicity endpoints. The predictions are based on the 
implementation of a range of profilers connected with genotoxicity and carcinogenicity (to 
quickly evaluate substances for common mechanisms or modes of action), and the 
incorporation of numerous databases with results from experimental studies (to support read-
across and trend analysis) into a logical workflow. The Toolbox and guidance on its use are 
freely available. A user manual “Strategies for chemicals to fill data gaps to assess genetic 
toxicity and genotoxic carcinogenicity” and various tutorials for categorisation of substances by 
use of the Toolbox in relation to protein- and DNA- binding and Ames test mutagenicity are 
also available on the OECD QSAR Toolbox web site. 
 
The Guidance on IR&CSA Chapter R.6: QSARs and grouping of chemicals (available at 
http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-
requirements-and-chemical-safety-assessment) explains basic concepts of (Q)SARs and gives 
generic guidance on validation, adequacy and documentation for regulatory purposes. It also 
describes a stepwise approach for the use of read-across/grouping and (Q)SARs. Further 



http://qsar.food.dtu.dk/

http://cactus.nci.nih.gov/

http://www.qsartoolbox.org/

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
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information on the category formation and read-across approach for the prediction of toxicity 
can be found in Enoch (2010). 


Testing data on mutagenicity 


Test methods preferred for use are listed in Table R.7.7-2, Table R.7.7-3 and Table R.7.7-4. The 
introduction to the OECD TGs on genetic toxicity testing as well as some of the related OECD 
TGs are currently being revised under the OECD Test Guidelines Programme (TGP). In 
addition, an OECD Guidance Document on the selection and application of the assays for 
genetic toxicity is being developed. For further information, please see 
http://www.oecd.org/env/testguidelines. 


In vitro data 


Table R.7.7-2 In vitro test methods 


Test method GENOTOXIC ENDPOINTS measured/ 
PRINCIPLE OF THE TEST METHOD  


EU/OECD 
guidelinea 


Bacterial reverse 
mutation test 


Gene mutations / The test uses amino-acid requiring strains of 
bacteria to detect (reverse) gene mutations (point mutations and 
frameshifts). 


EU: B.13/14 
OECD: 471 


In vitro mammalian 
cell gene mutation 
test – hprt test 


Gene mutations / The test identifies substances that induce gene 
mutations in the hprt gene of established cell lines. 


EU: B.17 
OECD: 476b 


In vitro mammalian 
cell gene mutation 
test – Mouse 
lymphoma assay 


Gene mutations and structural chromosome aberrations / The 
test identifies substances that induce gene mutations in the tk 
gene of the L5178Y mouse lymphoma cell line. If colonies in a tk 
mutation test are scored using the criteria of normal growth 
(large) and slow growth (small) colonies, gross structural 
chromosome aberrations (i.e. clastogenic effect) may be 
measured, since mutant cells that have suffered damage to both 
the tk gene and growth genes situated close to the tk gene have 
prolonged doubling times and are more likely to form small 
colonies.  


EU: B.17 
OECD: 476b 


In vitro mammalian 
chromosome 
aberration test 


Structural and numerical chromosome aberrations / The test 
identifies substances that induce structural chromosome 
aberrations in cultured mammalian established cell lines, cell 
strains or primary cell cultures. An increase in polyploidy may 
indicate that a substance has the potential to induce numerical 
chromosome aberrations, but this test is not optimal to measure 
numerical aberrations and is not routinely used for that purpose. 
Accordingly, this test guideline is not designed to measure 
numerical aberrations. 


EU: B.10 
OECD: 473b 


In vitro micronucleus 
test 


Structural and numerical chromosome aberrations / The test 
identifies substances that induce micronuclei in the cytoplasm of 
interphase cells. These micronuclei may originate from acentric 
fragments or whole chromosomes, and the test thus has the 
potential to detect both clastogenic and aneugenic substances. 


EU: B.49 
OECD: 487b 


a For EU guidelines, see Regulation (EC) No 440/2008 (http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32008R0440:en:NOT) / for OECD guidelines see  
http://www.oecd.org/env/testguidelines  
b OECD TGs 473, 476 and 487 are currently being revised (see http://www.oecd.org/env/testguidelines) 


As noted earlier, accepted modifications to the standard test guidelines/methods have been 
developed to enhance test sensitivity to specific classes of substances. Expert judgement 
should be applied to judge whether any of these are appropriate for a given substance being 
registered. For example, protocol modifications for the Ames test might be appropriate for 



http://www.oecd.org/env/testguidelines

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32008R0440:en:NOT

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32008R0440:en:NOT
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substances such as gases, volatile liquids, azo-dyes, diazo compounds, glycosides, and 
petroleum oil derived products, which should be regarded as special cases. 


Animal data 


• Somatic cells 


Table R.7.7-3 In vivo test methods, somatic cells 


Test method GENOTOXIC ENDPOINTS measured/ 
PRINCIPLE OF THE TEST METHOD 


EU/OECD 
guidelinea 


In vivo mammalian 
bone marrow 
chromosome 
aberration test 


Structural and numerical chromosome aberrations / The test 
identifies substances that induce structural chromosome 
aberrations in the bone-marrow cells of animals, usually rodents. 
An increase in polyploidy may indicate that a substance has the 
potential to induce numerical chromosome aberrations, but this 
test is not optimal to measure numerical aberrations and is not 
routinely used for that purpose. Accordingly, this test guideline is 
not designed to measure numerical aberrations. 


EU: B.11 
OECD: 475b 


In vivo mammalian 
erythrocyte 
micronucleus test 


Structural and numerical chromosome aberrations / The test 
identifies substances that cause micronuclei in erythroblasts 
sampled from bone marrow and/or peripheral blood cells of 
animals, usually rodents. These micronuclei originate from 
acentric fragments or whole chromosomes, and the test thus has 
the potential to detect both clastogenic and aneugenic 
substances. 


EU: B.12 
OECD: 474b 


Unscheduled DNA 
synthesis (UDS) test 
with mammalian liver 
cells in vivo 


DNA repair / The test identifies substances that induce DNA 
damage followed by DNA repair (measured as unscheduled 
“DNA” synthesis) in liver cells of animals, commonly rats. The 
test is usually based on the incorporation of tritium labelled 
thymidine into the DNA by repair synthesis after excision and 
removal of a stretch of DNA containing a region of damage.  


EU: B.39 
OECD: 486 


Transgenic rodent 
(TGR) somatic and 
germ cell gene 
mutation assays  


Gene mutations and chromosomal rearrangements (the latter 
specifically in the plasmid and Spi- assay models) / Since the 
transgenes are transmitted by the germ cells, they are present in 
every cell. Therefore, gene mutations and/or chromosomal 
rearrangements can be detected in virtually all tissues of an 
animal, including target tissues and specific site of contact 
tissues. 


EU: B.58 
OECD: 488 


In vivo alkaline single-
cell gel 
electrophoresis assay 
for DNA strand breaks 
(comet assay) 


DNA strand breaks / The DNA strand breaks may result from 
direct interactions with DNA, alkali labile sites or as a 
consequence of incomplete excision repair. Therefore, the 
alkaline comet assay recognises primary DNA damage that would 
lead to gene mutations and/or chromosome aberrations, but will 
also detect DNA damage that may be effectively repaired or lead 
to cell death. The comet assay can be applied to almost every 
tissue of an animal from which single cell or nuclei suspensions 
can be made, including specific site of contact tissues. 


EU: none 
OECD: 489 


a For EU guidelines, see Regulation (EC) No 440/2008 (http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32008R0440:en:NOT) / for OECD guidelines see  
http://www.oecd.org/env/testguidelines  
b OECD TGs 474 and 475 are currently being revised (see http://www.oecd.org/env/testguidelines) 


A detailed review of transgenic animal model assays, including recommendations on how to  
perform such assays in somatic cells, has been produced for the OECD (Lambert et al., 2005; 
OECD, 2009). 


Validation studies and recommendations have been published in recent years, identifying 
experimental factors which are of importance for improved harmonisation of data obtained in 
the alkaline single-cell gel electrophoresis assay for DNA strand breaks (comet assay) (Ersson 



http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32008R0440:en:NOT
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et al., 2013; Azqueta et al., 2013; Forchhammer et al., 2012; Azqueta et al., 2011a; Azqueta 
et al., 2011b; Forchhammer et al., 2009; Collins et al., 2008). Specifically, various 
international groups have proposed protocols and recommendations for performing the in vivo 
alkaline comet assay (Tice et al., 2000; Hartmann et al., 2003; McKelvey-Martin et al., 1993; 
Brendler-Schwaab et al., 2005; Burlinson et al., 2007; Smith et al., 2008; Rothfuss et al., 
2010; Burlinson, 2012; Vasquez, 2012; Johansson et al., 2010; Kirkland and Speit, 2008; 
EFSA, 2012). An international validation study on the in vivo alkaline single-cell gel 
electrophoresis assay was coordinated by the Japanese Centre for the Validation of Alternative 
Methods (JaCVAM) from 2006 to 2012. The validation study report was peer reviewed by the 
OECD and an OECD expert group drafted the comet OECD TG, which was approved by the 
OECD Working Group of National Coordinators of the Test Guidelines Programme (WNT) in 
April 2014. While awaiting the adoption of the comet OECD TG 489, the minimum criteria for 
acceptance of the comet assay published by EFSA (2012) can be used. 


• Germ cells 


Testing in germ cells has in the past been conducted only on very rare occasions (see Section 
R.7.7.6). 


Table R.7.7-4 In vivo test methods, germ cells 


Test method GENOTOXIC ENDPOINTS measured/ 
PRINCIPLE OF THE TEST METHOD 


EU/OECD 
guidelinea 


Mammalian 
spermatogonial 
chromosome 
aberration test 


Structural and numerical chromosome aberrations / The test 
identifies substances that induce structural chromosome 
aberrations in mammalian, usually rodent, spermatogonial cells 
and is, therefore, expected to be predictive of induction of 
heritable mutations in germ cells. An increase in polyploidy may 
indicate that a substance has the potential to induce numerical 
chromosome aberrations, but this test is not optimal to measure 
numerical aberrations and is not routinely used for that purpose. 
Accordingly, this test guideline is not designed to measure 
numerical aberrations. 


EU: B.23 
OECD: 483b 


Rodent dominant 
lethal test 


Structural and numerical chromosome aberrations / The test 
identifies substances that induce dominant lethal effects causing 
embryonic or foetal death resulting from inherited dominant 
lethal mutations induced in germ cells of an exposed parent, 
usually the male. It is generally accepted that dominant lethals 
are due to structural and numerical chromosome aberrations. 
Rats or mice are recommended as the test species.  


EU: B.22 
OECD: 478b 


Transgenic rodent 
(TGR) somatic and 
germ cell gene 
mutation assays 


Gene mutations and chromosomal rearrangements (the latter 
specifically in the plasmid and Spi- assay models) / Since the 
transgenes are transmitted by the germ cells, they are present in 
every cell. Therefore, gene mutations and/or chromosomal 
rearrangements can be detected in virtually all tissues of an 
animal including specific site of contact tissues and germ cells. 
Delayed sampling times may need to be considered in order to 
detect mutations in different stages of spermatogenesis. 


EU: none 
OECD: 488 


a For EU guidelines, see Regulation (EC) No 440/2008 (http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32008R0440:en:NOT) / for OECD guidelines see  
http://www.oecd.org/env/testguidelines  
b OECD TGs 478 and 483 are currently being revised (see http://www.oecd.org/env/testguidelines) 


A detailed review of transgenic animal model assays, including recommendations on how to 
perform such assays in germ cells, has been produced for the OECD (Lambert et al., 2005; 
OECD, 2009). The ability to include sampling of somatic and germ cells in a single study 
significantly reduces the need to perform additional studies to obtain such information, thereby 
conforming to the 3Rs principles. As specified in the OECD TG 488, additional sampling times 
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may be needed to cover for the all the stages of spermatogenesis. The test can also be used to 
investigate transmission of mutations to the offspring since treatment of transgenic male mice 
can result in offspring carrying mutations (Barnett et al., 2002). An example of mutagenicity 
investigation in epididymal spermatozoa using a transgenic mouse model has been published 
(Olsen et al., 2010). 


The applicability of the standard alkaline comet assay to germ cells has been discussed by the 
OECD. The assay as described in the OECD TG 489 (see 
http://www.oecd.org/env/testguidelines) is not considered appropriate to measure DNA strand 
breaks in mature germ cells. Since high and variable background levels in DNA damage were 
reported in a literature review on the use of the comet assay for germ cell genotoxicity (Speit 
et al., 2009), protocol modifications together with improved standardization and validation 
trials are deemed necessary before the comet assay on mature germ cells (e.g. sperm) can be 
included in the test guideline. In addition, the recommended exposure regimen described in 
this guideline is not optimal and longer exposures or sampling times would be necessary for a 
meaningful analysis of DNA strand breaks in mature sperm. Genotoxic effects as measured by 
the comet assay in testicular cells at different stages of differentiation have been described in 
the literature (Zheng et al., 1997; Cordelli et al., 2003). However, it should be noted that 
gonads contain a mixture of somatic and germ cells. For this reason, positive results in whole 
gonad (testis) are not necessarily reflective of germ cell damage, nevertheless, they suggest 
that tested chemicals have reached the gonad. 


Databases with experimental data  


There are several open-source databases with experimental information on mutagenicity and 
carcinogenicity (the two endpoints can often not easily be separated). A review of these 
databases can be found in Serafimova et al. (2010). 


 Human data on mutagenicity R.7.7.3.2


Occasionally, studies of genotoxic effects in humans exposed by, for example, accident, 
occupation or participation in clinical studies (e.g. from case reports or epidemiological studies) 
may be available. Generally, cells circulating in blood are investigated for the occurrence of 
various types of genetic alterations. 


 


R.7.7.4 Evaluation of available information on mutagenicity 


Genotoxicity is a complex endpoint and requires evaluation by expert judgement. For both 
steps of the effects assessment, i.e. hazard identification and dose (concentration)-response 
(effect) assessment, it is very important to evaluate the data with regard to their adequacy 
and completeness. The evaluation of adequacy should address the reliability and relevance of 
the data in a way as outlined in the introductory chapter. The completeness of the data refers 
to the conclusion on the comparison between the available adequate information and the 
information that is required under the REACH provisions for the applicable tonnage level of the 
substance. Such a conclusion relies on Weight of Evidence approaches, which categorise 
available information based on the methods used: guideline tests, non-guideline tests, and 
other types of information which may justify adaptation of the standard testing regime. Such a 
Weight of Evidence approach also includes an evaluation of the available data as a whole, i.e. 
both over and across toxicological endpoints (for example, consideration of existing 
carcinogenicity data, repeated dose toxicity data and genotoxicity data all together can help 
understand whether a substance could be a genotoxic or non-genotoxic carcinogen). 


This approach provides a basis to decide whether further information is needed on endpoints 
for which specific data appear inadequate or not available, or whether the requirements are 
fulfilled. 



http://www.oecd.org/env/testguidelines
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 Non-human data on mutagenicity R.7.7.4.1


Non-testing data for mutagenicity 


In a more formal approach, documentation can include reference to a related substance or 
group of substances that leads to the conclusion of concern or lack of concern. This can either 
be presented according to scientific logic (read-across) or sometimes as a mathematical 
relationship of chemical similarity. 


If well-documented and applicable (Q)SAR data are available, they should be used to help 
reach the decision points described in the section below. In many cases the accuracy of such 
methods will be sufficient to help, or allow either a testing or a specific regulatory decision to 
be made. In other cases the uncertainty may be unacceptable due to the severe consequences 
of a possible error. This may be driven by many factors including high exposure potential or 
toxicological concerns. 


Substances for which no test-data exist or for which testing is technically not possible 
represent a special case in which reliance on non-testing data may be absolute. Many factors 
will dictate the acceptability of non-testing methods in reaching a conclusion based on no tests 
at all. It may be discussed whether Weight of Evidence decisions based on multiple 
genotoxicity and carcinogenicity estimates can equal or exceed those obtained by one or two in 
vitro tests, and whether general rules for adaptation of the standard testing regime as 
described in Annex XI to REACH may be invoked based on such estimates. This must be 
considered on a case-by-case basis. 


Testing data on mutagenicity 


Evaluation of genotoxicity test data should be made with care.  


Regarding positive findings, particular points should be taken into account: 


· are the testing conditions (e.g. pH, osmolality, precipitates) in in vitro mammalian cell 
assays relevant to the conditions in vivo? 


· for studies in vitro, factors known to influence the specificity of mammalian cell assays 
such as the cell line used, the top concentration tested, the toxicity measure used or 
the metabolic activation system used, should be taken into consideration 


· responses generated only at highly toxic/cytotoxic doses or concentrations should be 
interpreted with caution (i.e. taking into account the criteria defined in OECD 
guidelines) 


· the presence or absence of a dose (concentration)-response relationship should be 
considered 


 


Particular points to take into account when evaluating negative test results include: 


· the doses or concentrations of test substance used (were they high enough? For studies 
in vivo, was a sufficienlty high dose level inducing signs of toxicity used? For studies in 
vitro, was a sufficient level of cytotoxicity reached?) 


· was the test system used sensitive to the nature of the genotoxic changes that might 
have been expected? For example, some in vitro test systems will be sensitive to point 
mutations and small deletions but not to mutagenic events that create large deletions 


· the volatility of the test substance (were concentrations maintained in tests conducted 
in vitro?) 
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· for studies in vitro, the possibility of metabolism not being appropriate in the test 
system including studies in extra-hepatic organs 


· was the test substance taken up by the test system used for in vitro studies? 


· were sufficient cells scored/sampled for studies in vitro? Has the appropriate number of 
samples/technical replicates been scored to support statistical significance of the 
putative negative result?  


· for studies in vivo, did the substance reach the target organ? Or was the substance only 
in a position to act at the site of contact due to its high reactivity or insufficient 
systemic availability (taking also toxicokinetic data into consideration, e.g. rate of 
hydrolysis and electrophilicity may be factors that need to be considered)?   


· for studies in vivo, was sampling appropriate? (Was a sufficient number of animals 
used? Were sufficient sampling times used? Was a sufficient number of cells 
scored/sampled?) 


 


Different results between different test systems should be evaluated with respect to their 
individual significance. Examples of points to be considered are as follows: 


· different results obtained in non-mammalian systems and in mammalian cell tests may 
be addressed by considering possible differences in substance uptake and metabolism, 
or in genetic material organisation and ability to repair. Although the results of 
mammalian tests may be considered of higher significance, additional data may be 
needed to explain differences 


· if the results of indicator tests detecting putative DNA lesions (e.g. DNA binding, DNA 
damage, DNA repair; SCE) are not in agreement with results obtained in tests for 
mutagenicity, the results of mutagenicity tests are generally of higher significance 
provided that appropriate mutagenicity tests have been conducted. This is subject to 
expert judgement. 


· if different findings are obtained in vitro and in vivo, in general, the results of in vivo 
tests indicate a higher degree of reliability. However, for evaluation of negative results 
in vivo, it should be considered whether the most appropriate tissues were sampled and 
whether there is adequate evidence of target tissue exposure  


· the sensitivity and specificity of different test systems vary for different classes of 
substances. If available testing data for other related substances permit assessment of 
the performance of different assays for the class of substance under evaluation, the 
result from the test system known to produce more accurate responses would be given 
higher priority 


Different results may also be available from the same test, performed by different laboratories 
or on different occasions. In this case, expert judgement should be used to evaluate the data 
and reach an overall conclusion. In particular, the quality of each of the studies and of the data 
provided should be evaluated, with special consideration of the study design, reproducibility of 
data, dose (concentration)-effect relationships, and biological relevance of the findings. The 
identity and purity of the test substance may also be a factor to take into account. In the case 
where an EU/OECD guideline is available for a test method, the quality of a study using the 
method is regarded as being higher if it was conducted in compliance with the requirements 
stated in the guideline, unless convincing scientific evidence can be provided to justify certain 
deviations from the standard test guideline for the specific substance evaluated. Furthermore, 
compared to non GLP-studies, studies compliant with GLP for the same assay generally provide 
more documentation and details of the study, which are important factors to consider when 
assessing study reliability/quality.  
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When making an assessment of the potential mutagenicity of a substance, or considering the 
need for further testing, data from various tests and genotoxic endpoints may be found. Both 
the strength and the weight of the evidence should be taken into account. The strongest 
evidence will be provided by modern, well-conducted studies with internationally established 
test guidelines/methods. For each test type and each genotoxic endpoint, there should be a 
separate Weight of Evidence analysis. It is not unusual for positive evidence of mutagenicity to 
be found in just one test type or for only one endpoint. In such cases the positive and negative 
results for different endpoints are not conflicting, but illustrate the advantage of using test 
methods for a variety of genetic alterations to increase the probability of identifying substances 
with mutagenic potential. Hence, results from methods testing different genotoxic endpoints 
should not be combined in an overall Weight of Evidence analysis, but should be subjected to 
such analysis separately for each endpoint. Based on the whole data set one has to consider 
whether there are data gaps: if there are data gaps further testing should be considered, 
otherwise an appropriate conclusion/assessment can be made. 


 Human data on mutagenicity R.7.7.4.2


Human data have to be assessed carefully on a case-by-case basis. The interpretation of such 
data requires considerable expertise. Attention should be paid especially to the adequacy of 
the exposure information, confounding factors, co-exposures and to sources of bias in the 
study design or incident. The statistical power of the test may also be considered. It may be 
mentioned that, to date, no germ cell mutagen has been identified based on human data. 


 Remaining uncertainty on mutagenicity R.7.7.4.3


Reliable data can be generated from well-designed and conducted studies in vitro and in vivo. 
However, due to the lack of human data available and the degree of uncertainty which is 
always inherent in testing, a certain level of uncertainty remains when extrapolating these 
testing data to the effect in humans. 


 


R.7.7.5 Conclusions on mutagenicity 


 Concluding on Classification and Labelling R.7.7.5.1


In order to conclude on an appropriate classification and labelling position with regard to 
mutagenicity, the available data should be considered using the criteria according to Annex I 
to the CLP Regulation (EC) No 1272/2008 (See also Section 3.5 of the Guidance on the 
application of the CLP criteria, available at http://echa.europa.eu/web/guest/guidance-
documents/guidance-on-clp). 


 Concluding on suitability for Chemical Safety Assessment  R.7.7.5.2


Considerations on dose (concentration)-response shapes and mode of action 
of mutagenic substances in test systems 


Considerations on the dose (concentration)-response relationship and on possible mechanisms 
of action are important components of a risk assessment. The default assumption for genotoxic 
substances has for long been that they have a linear dose (concentration)-response 
relationship. However, this assumption has recently been challenged by experimental evidence 
showing that both direct and indirect acting genotoxins can possess non-linear or thresholded 
dose (concentration)-response curves.  


Examples of non-DNA reactive mechanisms that may be demonstrated to lead to genotoxicity 
via non-linear or thresholded dose (concentration)-response relationships include inhibition of 



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-clp

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-clp
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DNA synthesis, alterations in DNA repair, overloading of defence mechanisms (anti-oxidants or 
metal homeostatic controls), interaction with microtubule assembly leading to aneuploidy, 
topoisomerase inhibition, high cytotoxicity, metabolic overload and physiological perturbations 
(e.g. induction of erythropoeisis). The mechanisms underlying non-linear or thresholded dose 
(concentration)-response relationships for some DNA reactive genotoxic substances like 
alkylating agents seem linked to DNA repair capacity. 


Assessment of the significance to be assigned to genotoxic responses mediated by such 
mechanisms would include an assessment of whether the underlying mechanism can be 
induced at substance concentrations that can be expected to occur under relevant in vivo 
conditions. 


In general, several concentrations/doses are tested in genotoxicity assays. At least three 
experimental concentrations/doses have to be tested as recommended in the OECD test 
guidelines for genotoxicity. Determination of experimental dose (concentration)-effect 
relationships is one of several pieces of experimental information that are important to assess 
the genotoxic potential of a substance, and may be used as indicated below. It should be 
recognised that not all of these considerations may be applicable to in vivo data. 


· the OECD introduction to the genotoxicity test guidelines lists the relevant criteria for 
identification of clear positive findings: (i) the increase in genotoxic response is 
concentration- or dose-related, (ii) at least one of the data points exhibits a statistically 
significant increase compared to the concurrent negative control, and (iii) the 
statistically significant result is outside the distribution of the historical negative control 
data (e.g. 95% confidence interval). In practice, the criterion for dose (concentration)-
related increase in genotoxicity will be most helpful for in vitro tests, but care is needed 
to check for cytotoxicity or cell cycle delay which may cause deviations from a dose 
(concentration)-response related effect in some experimental systems 


· genotoxicity tests are not designed in order to derive no effect levels. However, the 
magnitude of the lowest dose with an observed effect (i.e. the Lowest Observed Effect 
Dose or LOED) may, on certain occasions, be a helpful tool in risk assessment. This is 
true specifically for genotoxic effects caused by thresholded mechanisms, like, e.g. 
aneugenicity. Further, it can give an indication of the mutagenic potency of the 
substance in the test at issue. Modified studies, with additional dose or concentration 
points and improved statistical power may be useful in this regard. The Benchmark 
dose (BMD) approach presents several advantages over the NOED/LOED approach and 
can be used as an alternative strategy for dose (concentration)-response assessment 
(see Guidance on IR&CSA, Chapter R.8) 


· unusual shapes of dose (concentration)-response curves may contribute to the 
identification of specific mechanisms of genotoxicity. For example, extremely steep 
increases suggest an indirect mode of action or metabolic switching which could be 
confirmed by further investigation. 


Considerations on genetic risks associated with human exposure to 
mutagenic substances 


There are no officially adopted methods for estimating health risks associated with (low) 
exposures of humans to mutagens. In fact, most – if not all tests used today – are developed 
and applied to identify mutagenic properties of the substance, i.e. identification of the 
mutagenic hazard per se. In today’s regulatory practice, the assessment of human health risks 
from exposure to mutagenic substances is considered to be covered by assessing and 
regulating the carcinogenic risks of these agents. The reason for this is that mutagenic events 
underlie these carcinogenic effects. Therefore, mutagenicity data is not used for deriving dose 
descriptors for risk assessment purposes and the reader is referred to this aspect in Section 
R.7.7.8 (Carcinogenicity) for guidance on how to assess the chemical safety for mutagenic 
substances. 
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 Information not adequate R.7.7.5.3


A Weight of Evidence approach, comparing available adequate information with the tonnage-
triggered information requirements by REACH, may result in the conclusion that the 
requirements are not fulfilled. In order to proceed in gathering further information, the 
following testing strategy can be adopted: 


R.7.7.6 Integrated Testing Strategy (ITS) for mutagenicity 


 Objective / General principles R.7.7.6.1


This testing strategy describes a flexible, stepwise approach for hazard identification with 
regard to the mutagenic potential of substances, so that sufficient data may be obtained for 
adequate risk characterisation including classification and labelling. It serves to help minimise 
the use of animals and costs as far as it is consistent with scientific rigour. A flow chart of the 
testing strategy is presented in Figure R.7.7-1 and recommendations on follow up procedures 
based on different testing data sets are given in Table R.7.7-5.As noted later in this section, 
deviations from this strategy may be considered if existing data for related substances indicate 
that alternate testing strategies yield results with greater sensitivity and specificity for 
mutagenicity in vivo. 


The strategy defines a level of information that is considered sufficient to provide adequate 
reassurance about the potential mutagenicity of most substances. As described below, this 
level of information will be required for most substances at the Annex VIII tonnage level 
specified in REACH, although circumstances are described when the data may be required for 
substances at Annex VII. 


For some substances, relevant data from other sources/tests may also be available (e.g. 
physico-chemical, toxicokinetic, and toxicodynamic parameters and other toxicity data; data 
on well-investigated, structurally similar, substances). These should be reviewed because, 
sometimes, they may indicate that either more or less genotoxicity studies are needed on the 
substance than defined by standard information requirements; i.e. they may allow tailored 
testing/selection of test systems. For example, bacterial mutagenesis assays of inorganic metal 
compounds are frequently negative due to limited capacity for uptake of metal ions and/or the 
induction of large DNA deletions by metals in bacteria potentially leading to an increased death 
rate in mutants. The high prevalence of false negatives for metal compounds might suggest 
that mutagenesis assays with mammalian cells, as opposed to bacterial cells, would be the 
preferred starting point for testing for this class of Annex VII substances.  


In summary, a key concept of the strategy is that initial genotoxicity tests and testing 
guidelines/methods should be selected with due consideration to existing data that has 
established the most accurate testing strategy for the class of compound under evaluation. 
Even then, initial testing may not always give adequate information and further testing may 
sometimes be considered necessary in the light of all available relevant information on the 
substance, including its use pattern. Further testing will normally be required for substances 
which give rise to positive results in any of the in vitro tests. 


If negative results are available from an adequate evaluation of genotoxicity from existing data 
in appropriate test systems, there may be no requirement to conduct additional genotoxicity 
tests.  


Substances for which there is a harmonised classification in category 1A, 1B or 2 for germ cell 
mutagenicity and/or category 1A or 1B for carcinogenicity according to Annex VI to the CLP 
Regulation (EC) No 1272/2008 will usually not require additional testing in order to meet the 
requirements of Annex VIII for the in vitro cytogenicity study in mammalian cells. Provided 
that appropriate risk management measures are implemented, the carcinogenicity study to 
meet the requirements of Annex X (see Section R.7.7.2 of this Guidance) and the reproductive 
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toxicity studies to meet the requirements of Annexes VIII to X (see Section R.7.7.6 of this 
Guidance) may also be omitted for substances classified in category 1A or 1B for germ cell 
mutagenicity. In cases where a registrant is unsure of the formal position on the classification 
of a substance, or wishes to make a classification proposal himself, advice should be sought 
from an appropriate regulatory body before proceeding with any further testing.  


In case additional testing is needed to meet the requirements of Annexes IX or X, the 
registrant must first submit a testing proposal to the European Chemicals Agency (ECHA) and 
obtain prior authorisation before any testing can be initiated. 


It should also be noted that recommendations on a strategy for genotoxicity testing have also 
recently been published by other authoritative organisations (EFSA, 2011; EMA, 2012; UK 
COM, 2011). These strategies are based either on a step-wise approach or on a test-battery 
approach. Their principle is basically similar to the one detailed in this Guidance, i.e. the use of 
different pieces of information, including non-testing data and results from in vitro and in vivo  
testing, for a comprehensive assessment of the genotoxic potential a substance since no single 
test is capable of detecting all genotoxic mechanisms. However, as these strategies aim at 
serving different regulations and purposes, some differences can exist between them, in 
particular regarding the list of in vitro and in vivo tests recommended and the way to use 
them. For instance, while the UK COM and EFSA now both recommend the use of a core two-
test battery (i.e. a bacterial reverse mutation test combined with an in vitro micronucleus test) 
for in vitro genotoxicity assessment, the REACH Regulation and this Guidance state the in vitro 
mammalian cell gene mutation test as a legal requirement in addition to the Ames test and the 
in vitro cytogenicity test if both are negative. Moreover, the in vitro chromosome aberration 
test is considered as a possible alternative option to the in vitro micronucleus test under 
REACH while it is now generally agreed that these tests are not equivalent since the in vitro 
chromosome aberration test is not optimal to measure numerical chromosome aberrations. 
Although this guidance aims at implementing the latest scientific developments in the field of 
genotoxicity testing, its main goal is to provide advice and support to the registrant in 
complying with the legal requirements under REACH and is thus in line with this Regulation. 


 Preliminary considerations R.7.7.6.2


For a comprehensive coverage of the potential mutagenicity of a substance, information on 
gene mutations (base substitutions and deletions/additions), structural chromosome 
aberrations (breaks and rearrangements) and numerical chromosome aberrations (loss or gain 
of chromosomes, defined as aneuploidy) is required. This may be obtained from available data 
or tests on the substance itself or, sometimes, by prediction using appropriate in silico 
techniques (e.g. chemical grouping, read-across or (Q)SAR approaches). 


It is important that whatever is known of the physico-chemical properties of the test substance 
is taken into account before devising an appropriate testing strategy. Such information may 
impact upon both the selection of test systems to be employed and/or modifications to the test 
protocols used. The chemical structure of a substance can provide information for an initial 
assessment of mutagenic potential. The need for special testing in relation to 
photomutagenicity may be indicated in some specific cases by the structure of a molecule, its 
light absorbing potential or its potential to be photoactivated. By using expert judgement, it 
may be possible to identify whether a substance, or a potential metabolite of a substance, 
shares or does not share structural characteristics with known mutagens. This can be used to 
justify a higher or lower level of priority for the characterisation of the mutagenic potential of a 
substance. Where the level of evidence for mutagenicity is particularly strong, it may be 
possible to make a conclusive hazard assessment in accordance with Annex I to REACH 
without additional testing on the basis of structure-activity relationships alone: in this case, the 
registrant still has to provide sufficient information to meet the requirements of Annexes VII to 
X but he may, if scientifically justified and duly documented in the registration dossier, invoke 
the general rules of Annex XI for adaptation of the standard testing regime by demonstrating, 
inter alia, that the results he wishes to use instead of testing in that context are adequate for 
the purpose of classification and labelling and/or risk assessment.  
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In vitro tests are particularly useful for gaining an understanding of the potential mutagenicity 
of a substance and they have a critical role in this testing strategy. They are not, however, 
without their limitations. Animal tests will, in general, be needed for the clarification of the 
relevance of positive findings and in case of specific metabolic pathways that cannot be 
simulated adequately in vitro. 


The toxicokinetic and toxicodynamic properties of the test substance should be considered 
before undertaking, or appraising, animal tests. Understanding these properties will enable 
appropriate protocols for the standard tests to be developed, especially with respect to 
tissue(s) to be investigated, the route of substance administration and the highest dose tested. 
If little is understood about the systemic availability of a test substance at this stage, 
toxicokinetic investigations or modelling may be necessary. 


Certain substances in addition to those already noted may need special consideration, such as 
highly electrophilic substances that give positive results in vitro, particularly in the absence of 
metabolic activation. Although these substances may react with proteins and water in vivo and 
thus be rendered inactive towards many tissues, they may be able to express their mutagenic 
potential at the initial site of contact with the body. Consequently, the use of test methods  
such as the comet assay or the gene mutation assays using transgenic animals that can be 
applied to the respiratory tract, upper gastrointestinal tract and skin may be appropriate. It is 
possible that specialised test methods will need to be applied in these circumstances, and that 
these may not have recognised, internationally valid, test guidelines. The validity and utility of 
such tests and the selection of protocols should be assessed by appropriate experts or 
authorities on a case-by-case basis. 


Criteria for the evaluation and interpretation of results (e.g. how to define clear positive and 
clear negative results) are normally defined in the testing guidelines/methods. There is no 
requirement for verification of a clear positive or clear negative result. In cases where the 
response is neither clearly negative nor clearly positive and in order to assist in establishing 
the biological relevance of a result (e.g. a weak or borderline increase), the data should be 
evaluated by expert judgement and/or further investigations. A substance giving such a 
response should be reinvestigated immediately, normally using the same test method, but 
varying the conditions to obtain conclusive results. Only if, even after further investigations, 
the data set  precludes coming to a conclusion of a positive or negative result, will the result 
be concluded as equivocal. Wherever possible, clear results should be obtained for one step in 
the strategic procedure before going on to the next. In cases where this does not prove to be 
possible and the study is inconclusive as a consequence of e.g. some limitation of the test or 
procedure, a further test should be conducted in accordance with the strategy. 


Tests need not be performed if it is not technically possible to do so, or if they are not 
considered necessary in the light of current scientific knowledge. Scientific justifications for not 
performing tests required by the strategy should always be documented. It is preferred that 
tests as described in OECD Guidelines or Regulation (EC) No 440/2008 are used where 
possible. Alternatively, for other tests, up-to-date protocols defined by internationally 
recognised groups of experts, e.g. International Workshop on Genotoxicity Testing (IWGT, 
under the umbrella of the International Association of Environmental Mutagen Societies), may 
be used provided that the tests are scientifically justified. It is essential that all tests be 
conducted according to rigorous protocols in order to maximise the potential for detecting a 
mutagenic response, to ensure that negative results can be accepted with confidence and that 
results are comparable when tests are conducted in different laboratories. At the time of 
writing this guidance, a standard test guideline/method is still to be established for the in vivo 
comet assay described below. So if this test is to be conducted, and in waiting for the adoption 
of the comet OECD TG 489, consultation on the protocol with an appropriate expert or 
authority is advisable. 


If a registrant wishes to undertake any tests for substances at the Annex IX or X tonnage 
levels that require the use of vertebrate animals, then there is a need to make a testing 
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proposal to ECHA first. Testing may only be undertaken after ECHA has accepted the testing 
proposal in a formal decision. 


 Testing strategy for mutagenicity R.7.7.6.3


Standard information requirement at Annex VII 


A preliminary assessment of mutagenicity is required for substances at the REACH Annex VII 
tonnage level. All available information should be included but, as a minimum, there should 
normally be data from a gene mutation test in bacteria unless existing data for analogous 
substances indicates this would be inappropriate. For substances with significant toxicity to 
bacteria, not taken up by bacteria, or for which the gene mutation test in bacteria cannot be 
performed adequately, an in vitro mammalian cell gene mutation test may be used as an 
alternative test. 


When the result of the bacterial test is positive, it is important to consider the possibility of the 
substance being genotoxic in mammalian cells. The need for further test data to clarify this 
possibility at the Annex VII tonnage level will depend on an evaluation of all the available 
information relating to the genotoxicity of the substance. 


 


Standard information requirement at Annex VIII 


For a comprehensive coverage of the potential mutagenicity of a substance, information on 
gene mutations, and structural and numerical chromosome aberrations is required for 
substances at the Annex VIII tonnage level of REACH. 


In order to ensure the necessary minimum level of information is provided, at least one further 
test is required in addition to the gene mutation test in bacteria. This should be an in vitro 
mammalian cell test capable of detecting both structural and numerical chromosome 
aberrations.  


There are essentially two different methods that can be viewed as alternative options 
according to REACH for this first mammalian cell test: 


· An in vitro chromosome aberration test (OECD TG 473), i.e. a cytogenetic assay for 
structural chromosome aberrations using metaphase analysis. An increase in polyploidy 
may indicate that a substance has the potential to induce numerical chromosome 
aberrations, but this test is not optimal to measure numerical aberrations and is not 
routinely used for that purpose. Accordingly, this test guideline is not designed to 
measure numerical aberrations. 


· An in vitro micronucleus test (OECD TG 487). This is a cytogenetic assay that has the 
advantage of detecting not only structural chromosomal aberrations but also 
aneuploidy. Use of a cytokinesis block, fluorescence in situ hybridisation with probes for 
centromeric DNA, or immunochemical labelling of kinetochore proteins can provide 
information on the mechanisms of chromosome damage and micronucleus formation. 
The labelling and hybridisation procedures can enable aneugens to be distinguished 
from clastogens. This may sometimes be useful for risk characterisation. If a substance 
is demonstrated to be an aneugen, it is assumed that its genotoxicity is thresholded, in 
contrast to non-thresholded genotoxicity. Both types of genotoxicity mechanisms 
trigger different ways to perform risk assessment. 


Other in vitro tests may be acceptable as the first mammalian cell test, but care should be 
taken to evaluate their suitability for the substance being registered and their reliability as a 
screen for substances that cause structural and/or numerical chromosome aberrations. A 
supporting rationale should be presented for a registration with any of these other tests. 
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It is possible to present existing data from an in vivo cytogenetic test (i.e. a study or studies 
conducted previously) as an alternative to the first in vitro mammalian cell test. For instance, if 
an adequately performed in vivo micronucleus test is available already it may be presented as 
an alternative. There may however be specific cases where the in vitro mammalian cell test 
can still be justified even though in vivo cytogeneticity data exist. For example, in the in vivo 
micronucleus test, certain substances may not reach the bone marrow due to low 
bioavailability or specific tissue/organ distribution and would result negative. In addition, even 
if bioavailability of the parent compound in the bone marrow can be demonstrated, a clastogen 
requiring liver metabolism and for which the reactive metabolites formed are too short-lived to 
reach the bone marrow could give a negative result in the in vivo micronucleus test. In this 
case, in vitro testing could provide useful information on the mode of action of the substance, 
e.g. to understand whether the substance is clastogenic (or aneugenic) in vitro, and whether it 
requires a specific metabolism to be genotoxic. Justification of in vitro testing when in vivo 
data already exist should be considered on a case-by-case basis. 


An in vitro gene mutation study in mammalian cells (OECD TG 476) is the second part of the 
standard information set required for registration at the Annex VIII tonnage level. For 
substances that have been tested already, this information should always be presented as part 
of the overall Weight of Evidence for mutagenicity with reference to induction of gene 
mutations in mammalian cells. For other substances, this second in vitro mammalian cell test 
will normally only be required when the results of the bacterial gene mutation test and the first 
study in mammalian cells (i.e. an in vitro chromosome aberration test or an in vitro 
micronucleus test) are negative. This is to detect in vitro mutagens that give negative results 
in the other two tests. 


Under specific circumstances it may be possible to omit the second in vitro study in 
mammalian cells, i.e. if it can be demonstrated that this mammalian cell test will not provide 
any further useful information about the potential in vivo mutagenicity of a substance, then it 
does not need to be conducted. This should be evaluated on a case-by-case basis as there may 
be classes of compound for which conclusive data can be provided to show that the sensitivity 
of the first two in vitro tests cannot be improved by the conduct of the third test. 


The in vitro mammalian cell gene mutation test will not usually be required if adequate 
information is available from a reliable in vivo study capable of detecting gene mutations. Such 
information may come from a TGR gene mutation assay. A comet assay or a liver UDS test 
may also be adequate. However, these two tests being indicator assays detecting putative DNA 
lesions, their use should be justified on a case-by-case basis, e.g. the UDS should be used only 
when it can be reasonably assumed that the liver is a target organ, since the UDS is restricted 
to the detection of primary DNA repair in liver cells.  


Provided the in vitro tests have given negative results, normally, no in vivo tests will be 
required to fulfil the standard information requirements at Annex VIII. However, there may be 
rare occasions when it is appropriate to conduct testing in vivo, for example when it is not 
possible technically to perform satisfactory tests in vitro. Substances which, by virtue of, for 
example, their physico-chemical characteristics, chemical reactivity or toxicity cannot be tested 
in one or more of the in vitro tests should be considered on a case-by-case basis. In the same 
way, it may not always be possible with the S9 fraction used in vitro to mimic the in vivo  
metabolism of some substances, and the relevance of the in vitro negative results for those 
substances should be evaluated case by case. In addition, equivocal in vitro results or different 
results from different in vitro studies may require the consideration of further testing to reach 
a clear conclusion on mutagenicity. For those types of cases, expert judgement would be 
needed to determine whether in vivo testing is appropriate. 
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Requirement for testing beyond the standard levels specified for Annexes VII 
and VIII 


Introductory comments 


Concerns raised by positive results from in vitro tests usually require the consideration of 
further testing. The chemistry of the substance, data on analogous substances, toxicokinetic 
and toxicodynamic data, and other toxicity data will also influence the timing and pattern of 
further testing. 


Unless there are appropriate results from an in vivo study already, testing beyond the standard 
set of in vitro tests is normally first directed towards investigating the potential for 
mutagenicity in somatic cells in vivo. Positive results in somatic cells in vivo constitute the 
trigger for consideration of investigation of potential expression of genotoxicity in germ cells. 
However, to avoid unnecessary testing of vertebrate animals and for cost reasons, as the TGR 
assays give the possibility to include sampling of somatic and male germ cells in a single study 
providing adapted sampling times (see OECD TG 488 for details), it is recommended to include 
such samples in the testing proposal for the TGR assays and to appropriately store the germ 
cell samples for later analysis in case there is a positive result in any of the somatic tissues 
tested. 


Substances that are negative in the standard set of in vitro tests 


In general, substances that are negative in the full set of in vitro tests specified in REACH 
Annexes VII and VIII are considered to be non-genotoxic. There are only a very limited 
number of substances that have been found to be genotoxic in vivo, but not in the standard in 
vitro tests. Most of these are pharmaceuticals designed to affect pathways of cellular 
regulation, including cell cycle regulation, and this evidence is judged insufficient to justify 
routine in vivo testing of industrial chemicals. However, occasionally, knowledge about the 
metabolic profile of a substance may indicate that the standard in vitro tests are not 
sufficiently reassuring and a further in vitro test, or an in vivo test, may be needed in order to 
ensure mutagenicity potential is adequately explored (e.g. use of an alternative to rat liver S9 
mix, a reducing system, a metabolically active cell line, or genetically engineered cell lines 
might be judged appropriate). 


Substances for which an in vitro test is positive 


REACH Annex VII substances for which only a bacterial gene mutation test has been conducted 
and for which the result is positive should be studied further, according to the requirements of 
Annex VIII. 


Regarding Annex VIII, when both the mammalian cell tests are negative but there was a 
positive result in the bacterial test, it will be necessary to decide whether any further testing is 
needed on a case-by-case basis. For example, suspicion that a unique positive response 
observed in the bacterial test was due to a specific bacterial metabolism of the test substance 
could be explored further by investigation in vitro. Alternatively, an in vivo test may be 
required (see below). 


In REACH Annex VIII, following a positive result in an in vitro mammalian cell mutagenicity 
test, adequately conducted somatic cell in vivo testing is required to ascertain if this potential 
can be expressed in vivo. In cases where it can be sufficiently deduced that a positive in vitro 
finding is not relevant for in vivo situations (e.g. due to the effect of the test substances on pH 
or cell viability, in vitro-specific metabolism: see also Section R.7.7.4.1), or where a clear 
threshold mechanism coming into play only at high concentrations that will not be reached in 
vivo has been identified (e.g. damage to non-DNA targets at high concentrations), in vivo 
testing will not be necessary. 
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Annex VIII, Column 2 requires the registrant to consider appropriate mutagenicity in vivo 
studies already at the Annex VIII tonnage level, in cases where positive results in genotoxicity 
studies have been obtained. It should be noted that where this involves tests mentioned in 
Annexes IX or X, such as in vivo somatic cell genotoxicity studies, testing proposals must be 
submitted by the registrant and accepted by ECHA in a formal decision before testing can be 
initiated. 


Standard information requirement according to Annexes IX and X  
According to the requirements of Annexes IX and X, if there is a positive result in any of the in 
vitro studies from Annex VII or VIII and there are no appropriate results available from an in 
vivo study already, an appropriate in vivo somatic cell genotoxicity study should be proposed. 


Before any decisions are made about the need for in vivo testing, a review of the in vitro test 
results and all available information on the toxicokinetic and toxicodynamic profile of the test 
substance is needed. A particular in vivo test should be conducted only when it can be 
reasonably expected from all the properties of the test substance and the proposed test 
protocol that the specific target tissue will be adequately exposed to the test substance and/or 
its metabolites. If necessary, a targeted investigation of toxicokinetics should be conducted 
before progressing to in vivo testing (e.g. a preliminary toxicity test to confirm that absorption 
occurs and that an appropriate dose route is used). 


In the interest of ensuring that the number of animals used in genotoxicity tests is kept to a 
minimum, both males and females should not automatically be used. In accord with standard 
guidelines, testing in one sex only is possible when the substance has been investigated for 
general toxicity and no sex-specific differences in toxicity have been observed. If the test is 
performed in a laboratory with substantial experience and historical data, it should be 
considered whether a concurrent positive control and a concurrent negative control for all time 
points (e.g. for both the 24h and 48h time point in the micronucleus assay) will really be 
necessary (Hayashi et al., 2000). 


For test substances with adequate systemic availability (i.e. evidence for adequate availability 
to the target cells) there are several options for the in vivo testing: 


· A rodent bone marrow or mouse peripheral blood micronucleus test (OECD TG 474) or 
a rodent bone marrow chromosome aberration test (OECD TG 475). The micronucleus 
test has the advantage of detecting not only structural chromosomal aberrations 
(clastogenicity) but also numerical chromosomal aberrations (aneuploidy). Potential 
species-specific effects may also influence the choice of species and test method used. 


· A transgenic rodent (TGR) mutation assay (OECD TG 488). TGR assays measure gene 
mutations and chromosomal rearrangements (the latter specifically in the plasmid and 
Spi- assay models) using reporter genes present in every tissue. In principle every 
tissue can be sampled, including target tissues and specific site of contact tissues. 


· A comet (single cell gel electrophoresis) assay (OECD TG 489), which detects DNA 
strand breaks and alkali labile DNA lesions. In contrast to the above-mentioned in vivo 
micronucleus test and in vivo chromosome aberration test, this assay has the 
advantage of not being restricted to bone marrow cells. In principle every tissue from 
which single cell or nuclei suspensions can be prepared can be sampled, including 
specific site of contact tissues.  


· Other DNA strand breakage assays may be presented as alternatives to the comet 
assay. All DNA strand break assays should be considered as surrogate tests, they do 
not necessarily detect permanent changes to DNA.   


· A rat liver Unscheduled DNA synthesis (UDS) test (OECD TG 486). The UDS test is an 
indicator test measuring DNA repair of primary damage in liver cells but not a surrogate 
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test for gene mutations per se. The UDS test can detect some substances that induce in 
vivo gene mutation because this assay is sensitive to some (but not all) DNA repair 
mechanisms. However not all gene mutagens are positive in the UDS test and it is thus 
useful only for some classes of substances. A positive result in the UDS assay can 
indicate exposure of the liver DNA and induction of DNA damage by the substance 
under investigation but it is not sufficient information to conclude on the induction of 
gene mutation by the substance. A negative result in a UDS assay alone is not a proof 
that a substance does not induce gene mutation. 


Only the first two options for testing mentioned above can be used directly for providing 
evidence of in vivo chromosomal and gene mutagenicity, respectively. The other test methods 
require specific supporting information, for example results from in vitro mutagenicity studies, 
to be used for making definitive conclusions about in vivo mutagenicity and lack thereof.   


In the framework of the 3Rs principles, the combination of in vivo genotoxicity studies or 
integration of in vivo genotoxicity studies into repeated dose toxicity studies, whenever 
possible and when scientifically justified, is strongly encouraged if this is to be performed to 
meet the requirements of the REACH Annex VIII tonnage level. All the above-mentioned in 
vivo tests for somatic cells are in principle amenable to such integration although sufficient 
experience is not yet available for all of the tests. It is possible for two or more endpoints to be 
combined into a single in vivo study, and thereby save on resources and numbers of animals 
used. The comet assay and the in vivo micronucleus test can be combined into a single acute 
study, although some modification of treatment and sampling times is needed (Hamada et al., 
2001; Madrigal-Bujaidar et al., 2008; Pfuhler et al., 2009; Bowen et al., 2011,). These same 
endpoints can be integrated into repeated dose (e.g. 28-day) toxicity studies (Pfuhler et al., 
2009; Rothfuss et al., 2011; EFSA, 2011). 


Any one of these tests may be conducted, but this has to be decided using expert judgement 
on a case-by-case basis. The nature of the original in vitro response(s) (i.e. gene mutation, 
structural or numerical chromosome aberration) should be considered when selecting the in 
vivo study. For example, if the test substance showed evidence of in vitro clastogenicity, then 
it would be appropriate to follow this up with either a micronucleus test or chromosomal 
aberration test or a comet assay. However, if a positive result were obtained in the in vitro 
micronucleus test, the rodent micronucleus test would be appropriate to best address 
clastogenic and aneugenic potential. 


For substances that appear preferentially to induce gene mutations, the TGR assays are the 
most appropriate and usually preferred tests to follow-up an in vitro gene mutation positive 
result and detect, in vivo, substances that induce gene mutation. With respect to the 3Rs 
principle and taking into account that a positive result in somatic cells triggers the need to 
consider the potential for germ cell testing, germ cells should always be collected, if possible,  
when a TGR study is performed. The rat liver UDS test has a long history of use and may in 
some specific cases be adequate to follow-up an in vitro gene mutation positive result, but not 
for tissues other than the liver. The sensitivity of the UDS test has been questioned (Kirkland 
and Speit, 2008) and the use of this test should be justified on a case-by-case basis, and take 
account of substance-specific considerations. The recommended use of the comet assay has 
been discussed at the OECD level and is indicated in the corresponding OECD TG (see 
http://www.oecd.org/env/testguidelines). The choice of any of these three assays can be 
justified only if it can be demonstrated that the tissue(s) studied in the assay is (are) 
sufficiently exposed to the test substance (or its metabolites). This information can be derived 
from toxicokinetic data or, in case no toxicokinetic data are available, from the observation of 
treatment-related effects in the organ of interest. Another type of data that can support 
evidence of organ exposure is knowledge on the target organ(s) of specific classes of 
substances (e.g. the liver for aromatic amines). In case the in vivo comet assay is used or 
proposed by the registrant, the test protocol followed or suggested should be described in 
detail and be in accordance with current scientific best practice, so as to ensure acceptability of 
the generated data. In waiting for the adoption of the comet OECD TG 489 the registrant 
should follow the EFSA guidance indicating the minimum criteria for acceptance of the comet 



http://www.oecd.org/env/testguidelines
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assay (2012), as well as, for the combined comet-micronucleus test, the 3-day treatment 
schedule described by e.g. Bowen et al. (2011). The TGR and comet assays offer greater 
flexibility than the UDS test, most notably with regard to the possibility of selecting a range of 
tissues for study on the basis of what is known of the toxicokinetics and toxicodynamics of the 
substance. It should be realised that the UDS and comet tests are indicator assays: the comet 
assay detects DNA lesions whereas the UDS assay detects DNA repair patches (which depend 
on the DNA repair pathway involved and the proficiency of the cell type investigated), 
indirectly showing DNA lesions. In contrast, the TGR gene mutation assays measure 
mutations, i.e. permanent transmissible changes in the DNA.  


Additionally, evidence for in vivo DNA adduct formation in somatic cells together with positive 
results from in vitro mutagenicity tests are sufficient to conclude that a substance is an in vivo 
somatic cell mutagen. In such cases, positive results from in vitro mutagenicity tests may not 
trigger further in vivo somatic tissue testing, and the substance would be classified at least as 
a category 2 mutagen. The possibility for effects in germ cells would need further investigation 
(see Section R.7.7.6.3, Substances that give positive results in an in vivo test for genotoxic 
effects in somatic cells). 


Non-standard studies supported by published literature may sometimes be more appropriate 
and informative than established assays. Guidance from an appropriate expert or authority 
should be sought before undertaking novel studies. Furthermore, additional data that support 
or clarify the mechanism of action may justify a decision not to test further. 


For substances inducing gene mutation or chromosomal aberration in vitro, and for which no 
indication of sufficient systemic availablity has been presented, or that are short-lived or 
reactive, an alternative strategy involving studies to focus on tissues at initial sites of contact 
with the body should be considered. Expert judgement should be used on a case-by-case basis 
to decide which tests are the most appropriate. The main options are the in vivo comet assay, 
TGR gene mutation assays, and DNA adduct studies. For any given substance, expert 
judgement, based on all the available toxicological information, will indicate which of these 
tests are the most appropriate. The route of exposure should be selected that best allows 
assessment of the hazard posed to humans. For insoluble substances, the possibility of release 
of active molecules in the gastrointestinal tract may indicate that a test involving the oral route 
of administration is particularly appropriate. 


If the testing strategy described above has been followed and the first in vivo test is negative, 
the need for a further in vivo somatic cell test should be considered. The second in vivo test 
should only then be proposed if it is required to make a conclusion on the genotoxic potential 
of the substance under investigation; i.e. if the in vitro data show the substance to have 
potential to induce both gene and chromosome mutations and the first in vivo test has not 
addressed this comprehensively. In this regard, on a case-by-case basis, attention should be 
paid to the quality and relevance of all the available toxicological data, including the adequacy 
of target tissue exposure.  


For a substance giving negative results in adequately conducted, appropriate in vivo test(s), as 
defined by this strategy, it will normally be possible to conclude that the substance is not an in 
vivo mutagen. 


Substances that give positive results in an in vivo test for genotoxic effects in somatic cells 


Substances that have given positive results in cytogenetic tests both in vitro and in vivo can be 
studied further to establish whether they specifically act as aneugens, and therefore whether 
thresholds for their genotoxic activity can be identified, if this has not been established 
adequately already. This should be done using in vitro methods and will be helpful in risk 
evaluation. 
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The potential for substances that give positive results in in vivo tests for genotoxic effects in 
somatic cells to affect germ cells should always be considered. The same is true for substances 
otherwise classified as category 2 mutagens under the CLP Regulation (EC) No 1272/2008 (for 
detailed information on the criteria for classification of substances for germ cell mutagenicity 
under the CLP Regulation (EC) No 1272/2008, see Section 3.5 of the Guidance on the 
application of the CLP criteria, available at http://echa.europa.eu/web/guest/guidance-
documents/guidance-on-clp). The first step is to make an appraisal of all the available 
toxicokinetic and toxicodynamic properties of the test substance. Expert judgement is needed 
at this stage to consider whether there is sufficient information to conclude that the substance 
poses a mutagenic hazard to germ cells. If this is the case, it can be concluded that the 
substance may cause heritable genetic damage and no further testing is justified. 
Consequently, the substance is classified as a category 1B mutagen. If the appraisal of 
mutagenic potential in germ cells is inconclusive, additional investigation will be necessary. In 
the event that additional information about the toxicokinetics of the substance would resolve 
the problem, toxicokinetic investigation (i.e. not a full toxicokinetic study) tailored to address 
this should be performed. Although the hazard class for mutagenicity primarily refers to germ 
cells, the induction of genotoxic effects at site of contact tissues by substances for which no 
indication of sufficient systemic availability or presence in germ cells has been presented are 
also relevant and considered for classification. For such substances, at least one positive in 
vivo genotoxicity test in somatic cells can lead to classification in Category 2 germ cell 
mutagens and to the labelling as ‘suspected of causing genetic defects’ if the positive effect in 
vivo is supported by positive results of in vitro mutagenicity tests. Classification as Category 2 
germ cell mutagen may also have implications for potential carcinogenicity classification. 


If specific germ cell testing is to be undertaken, expert judgement should be used to select the 
most appropriate test strategy. Internationally recognised guidelines are available for 
investigating clastogenicity in rodent spermatogonial cells and for the dominant lethal test. 
Dominant lethal mutations are believed to be primarily due to structural or numerical 
chromosome aberrations. 


Alternatively, other methods can be used if deemed appropriate by expert judgement. These 
may include the TGR gene mutation assays (with modified sampling times as indicated in the 
OECD TG 488 to detect effects at the different stages of spermatogenesis), or DNA adduct 
analysis. In principle, it is the potential for effects that can be transmitted to the progeny that 
should be investigated, but tests used historically to investigate transmitted effects (the 
heritable translocation test and the specific locus test) use very large numbers of animals. 
They are rarely used and should normally not be proposed for substances registered under 
REACH. 


In order to minimise animal use, it is recommended to include cell samples from both relevant 
somatic and germ cell tissues (e.g. testes) in in vivo mutagenicity studies: the somatic cell 
samples can be investigated first and, if they are positive, germ cell tissues can then also be 
analysed. Finally, the possibility to combine reproductive toxicity testing with in vivo 
mutagenicity testing could be considered. 


  



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-clp

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-clp





360 
Chapter R.7a: Endpoint specific guidance 


Version 3.0 – August 2014 
 


 


Figure R.7.7-1 Flow chart of the mutagenicity testing strategy 


REACH Annex VII Gene mutation test in bacteria


Normally no further 
testing at this level


Proceed with Annex VIII
 (or Annex IX if in vivo testing 
is considered appropriate)*


REACH Annex VIII Fulfil REACH Annex VII requirements


Micronucleus test in vitro
or
Chromosome aberration test in vitro


Mouse lymphoma assay (tk+/- locus)
or
hprt assay


Fulfil REACH Annexes VII and VIII requirements
(or Annex VII if gene mutation test in bacteria is 


positive and in vivo testing is considered appropriate)


Proceed with 
Annex IX*


No further testing
Not genotoxic


REACH Annexes IX and X


Consider whether in vivo test is required*
Check bioavailability
Check available data
Consider proper in vivo (follow up) test
Consider integration into other toxicity tests


1st in vivo test


2nd in vivo test


No further testing
Not genotoxic


Check available data
Check for information on a genotoxic hazard to germ cells


Germ cell 
genotoxicity


test


No further testing
Genotoxic in somatic 


and germ cells


No further testing
Genotoxic in somatic 


cells


Evidence of genotoxicity is an indicator of potential carcinogenicity:
See guidance on carcinogenicity 


For evidence of clastogenicity, a micronucleus 
test, a chromosome aberration test or a comet 
assay would be the appropriate follow up test; 
whereas for evidence of gene mutations, a 
transgenic rodent gene mutation assay, a comet 
assay, or in some cases an unscheduled DNA 
synthesis test would be the appropriate follow 
up test.


Seek expert advice
The 2nd in vivo test should only 
be performed if this test is 
required to make a conclusion 
on the genotoxicity of the 
substance under investigation.


Testing in germ cells 
should be performed 
when recommended 
following expert 
judgment.


+-


+


+
-


insufficient


sufficient-


+ +


-


- -


+


- (and gene mutation test in bacteria is negative)


(and gene mutation test 
in bacteria is positive)


-


Toxicokinetic 
investigation


conclusive


inconclusive


Toxicokinetic 
investigation may 
be indicative of 
germ cell exposure


* Registrants should note that a testing proposal must be submitted for a test mentioned in Annex IX or X, 
independently from the registered tonnage. Following examination of such testing proposal ECHA has to approve the 
test in its evaluation decision before it can be undertaken. 
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Table R.7.7-5 Examples of different testing data sets and follow-up procedures to conclude on genotoxicity/mutagenicity according to 
the mutagenicity testing strategy.  


Depending on the in vitro and in vivo test results available and the REACH Annex(es) of interest, further testing may be required to meet the standard 
information requirements for mutagenicity and allow for a conclusion on genotoxicity/mutagenicity to be reached.  Recommendations on what should be 
done or particurlarly looked at in those different cases are mentioned in the table, together with specific rules for adaptation when applicable (for 
detailed guidance see also main text). 


 GM  


bact 


Cyt 


vitro 


GM 


vitro  


Cyt 


vivo  


GM 


vivo  


Standard information required 


General follow up procedure 


Conclusion Specific rules for adaptation 


[for detailed guidance, incl. 
timing of the tests, see main 
text] 


Comments 


1 neg     Annex VII: no further tests are 
required.  
Annexes VIII, IX & X: conduct a 
CAbvitro or preferably a MNTvitro, 
and if this is negative, a GMvitro. 
 


Annex VII: 
not 
genotoxic 


 Annexes VIII, IX & X: Select 
further tests in such a way 
that all the tests, together with 
other available information, 
enable thorough assessment 
for gene mutations and effects 
on chromosome structure and 
number. 


2 neg neg    Annex VII: no further tests are 
required.  
Annexes VIII, IX & X: conduct a 
GMvitro. 


Annex VII: 
not 
genotoxic 


 Annexes VIII, IX & X: Select 
tests in such a way that all the 
tests, together with other 
available information, enable a 
thorough assessment for gene 
mutations and effects on 
chromosome structure and 
number. 


3 neg  neg   Annex VII: no further tests are 
required.  
Annexes VIII, IX & X: conduct a 
CAbvitro or preferably a MNTvitro  


Annex VII: 
not 
genotoxic 


 Annexes VIII, IX & X: Select 
tests in such a way that all the 
tests, together with other 
available information, enable a 
thorough assessment for gene 
mutations and effects on 
chromosome structure and 
number. 
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 GM  


bact 


Cyt 


vitro 


GM 


vitro  


Cyt 


vivo  


GM 


vivo  


Standard information required 


General follow up procedure 


Conclusion Specific rules for adaptation 


[for detailed guidance, incl. 
timing of the tests, see main 
text] 


Comments 


4 neg neg neg   Annexes VII, VIII, IX & X: no further 
tests are required.  


not 
genotoxic 


 The available metabolic 
evidence may, on rare 
occasions, indicate that in vitro 
testing is inadequate; in vivo 
testing is needed.  
Seek expert advice.  
Annexes VIII, IX & X: Select 
tests in such a way that all the 
tests, together with other 
available information, enable a 
thorough assessment for gene 
mutations and effects on 
chromosome structure and 
number. 


5 pos     Annexes VII, VIII, IX & X: Complete 
in vitro testing with a CAbvitro or 
preferably a MNTvitro.  


  Consider need for further tests 
to understand the in vivo 
mutagenicity hazard, to make 
a risk assessment, and to 
determine whether C&L is 
justified.  
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 GM  


bact 


Cyt 


vitro 


GM 


vitro  


Cyt 


vivo  


GM 


vivo  


Standard information required 


General follow up procedure 


Conclusion Specific rules for adaptation 


[for detailed guidance, incl. 
timing of the tests, see main 
text] 


Comments 


6 pos neg    Annexes VII & VIII: Complete in vitro 
testing by conducting a GMvitro only 
under special conditions (see column 
'Specific rules for adaption') 
Annexes IX & X: If systemic 
availability cannot be ascertained 
reliably, it should be investigated 
before progressing to in vivo tests. 
Select adequate somatic cell in vivo 
test to investigate gene mutations in 
vivo (TGR, comet or if justified 
UDSvivo). If the TGR is to be 
conducted on somatic tissues, germ 
cell samples should be collected if 
possible, frozen and analysed for 
mutagenicity only in case of a positive 
result in somatic cells. 
If necessary seek expert advice. 


 Suspicion that a positive 
response observed in the 
GMbact was due to a specific 
bacterial metabolism of the 
test substance could be 
explored further by 
investigation in vitro. 


Ensure that all tests together 
with other available 
information enable thorough 
assessment for gene 
mutations and effects on 
chromosome structure and 
number. 
Consider on a case-by-case 
basis need for further tests to 
understand the in vivo 
mutagenicity hazard, to make 
a risk assessment, and to 
determine whether C&L is 
justified.  
 


7 neg pos    Annexes VII, VIII, IX & X: If systemic 
availability cannot be ascertained 
reliably, it should be investigated 
before progressing to in vivo tests. 
Select adequate somatic cell in vivo 
test to investigate structural or 
numerical chromosome aberrations 
(MNTvivo or comet for in vitro 
clastogens and/or aneugens or 
CAbvivo for in vitro-clastogens) 
If necessary seek expert advice. 


  Ensure that all tests together 
with other available 
information enable thorough 
assessment for gene 
mutations and effects on 
chromosome structure and 
number.  
Consider need for further tests 
to understand the in vivo 
mutagenicity hazard, to make 
a risk assessment and to 
determine whether C&L is 
justified.  
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 GM  


bact 


Cyt 


vitro 


GM 


vitro  


Cyt 


vivo  


GM 


vivo  


Standard information required 


General follow up procedure 


Conclusion Specific rules for adaptation 


[for detailed guidance, incl. 
timing of the tests, see main 
text] 


Comments 


8 pos pos    Annexes VII, VIII, IX & X: If systemic 
availability cannot be ascertained with 
acceptable reliability, it should be 
investigated before progressing to in 
vivo tests. 
Select adequate somatic cell in vivo 
tests to investigate both structural or 
numerical chromosome aberrations 
and gene mutations. 
If necessary seek expert advice. 


 Generally, both genotoxic 
endpoints should be 
investigated. If the first in vivo 
test is positive, a second in 
vivo test to confirm the other 
genotoxic endpoint need not 
be conducted.  
If the first in vivo test is 
negative, a second in vivo test 
is required if the first test did 
not address the endpoints 
comprehensively. 


Ensure that all tests together 
with other available 
information enable thorough 
assessment for gene 
mutations and effects on 
chromosome structure and 
number.  
Consider need for further tests 
to understand the in vivo 
mutagenicity hazard, to make 
a risk assessment, and to 
determine whether C&L is 
justified.  


9 neg neg pos   Annexes VII, VIII, IX & X: If systemic 
availability cannot be ascertained 
reliably, it should be investigated 
before progressing to in vivo tests. 
Select adequate somatic cell in vivo 
test to investigate gene mutations in 
vivo (TGR, comet or if justified 
UDSvivo). If the TGR is to be 
conducted on somatic tissues, germ 
cell samples should be collected if 
possible, frozen and analysed for 
mutagenicity only in case of a positive 
result in somatic cells. 
If necessary seek expert advice. 


  
 
 


Ensure that all tests together 
with other available 
information enable thorough 
assessment for gene 
mutations and effects on 
chromosome structure and 
number. 
Consider on a case-by-case 
basis need for further tests to 
understand the in vivo 
mutagenicity hazard, to make 
a risk assessment, and to 
determine whether C&L is 
justified.  


10 pos neg   neg Annexes VII, VIII, IX & X: no further 
tests are required. 


not 
genotoxic 


 Further in vivo test may be 
necessary depending on the 
quality and relevance of 
available data. 
 
 


neg pos  neg  
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 GM  


bact 


Cyt 


vitro 


GM 


vitro  


Cyt 


vivo  


GM 


vivo  


Standard information required 


General follow up procedure 


Conclusion Specific rules for adaptation 


[for detailed guidance, incl. 
timing of the tests, see main 
text] 


Comments 


11 pos neg   pos Annexes VII, VIII, IX & X: No further 
testing in somatic cells is needed.  
Germ cell mutagenicity tests should 
be considered.  
If necessary seek expert advice on 
implications of all available data on 
toxicokinetics and toxicodynamics and 
on the choice of the proper germ cell 
mutagenicity test. 


genotoxic Expert judgement is needed at 
this stage to consider whether 
there is sufficient information 
to conclude that the substance 
poses a mutagenic hazard to 
germ cells. If this is the case, 
it can be concluded that the 
substance may cause heritable 
genetic damage and no further 
testing is justified.  


If the appraisal of mutagenic 
potential in germ cells is 
inconclusive, additional 
investigation may be 
necessary. 
Risk assessment and C&L can 
be completed.  


neg pos  pos  


neg neg pos  pos 


12 pos pos (pos) pos  Annexes VII, VIII, IX & X: No further 
testing in somatic cells is needed.  
Germ cell mutagenicity tests should 
be considered.  
If necessary seek expert advice on 
implications of all available data on 
toxicokinetics and toxicodynamics and 
on the choice of the proper germ cell 
mutagenicity test. 


genotoxic Expert judgement is needed at 
this stage to consider whether 
there is sufficient information 
to conclude that the substance 
poses a mutagenic hazard to 
germ cells. If this is the case, 
it can be concluded that the 
substance may cause heritable 
genetic damage and no further 
testing is justified. 


If the appraisal of mutagenic 
potential in germ cells is 
inconclusive, additional 
investigation may be 
necessary. 
Risk assessment and C&L can 
be completed. 


pos pos (pos)  pos 


13 pos pos (pos) neg  Annexes VII, VIII, IX & X: Select 
adequate somatic cell in vivo tests to 
investigate both structural or 
numerical chromosome aberrations 
and gene mutations. 
If necessary seek expert advice. 


   


pos pos (pos)  neg 


14 pos pos (pos) neg neg Annexes VII, VIII, IX & X: no further 
tests are required. 


not 
genotoxic 


Further in vivo test may be 
necessary pending on the 
quality and relevance of 
available data. 
 


Risk assessment and C&L can 
be completed.  
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 GM  


bact 


Cyt 


vitro 


GM 


vitro  


Cyt 


vivo  


GM 


vivo  


Standard information required 


General follow up procedure 


Conclusion Specific rules for adaptation 


[for detailed guidance, incl. 
timing of the tests, see main 
text] 


Comments 


15 pos pos (pos) neg pos Annexes VII, VIII, IX & X: No further 
testing in somatic cells is needed.  
Germ cell mutagenicity tests should 
be considered.  
If necessary seek expert advice on 
implications of all available data on 
toxicokinetics and toxicodynamics and 
on the choice of the proper germ cell 
mutagenicity test.  


genotoxic Expert judgement is needed at 
this stage to consider whether 
there is sufficient information 
to conclude that the substance 
poses a mutagenic hazard to 
germ cells. If this is the case, 
it can be concluded that the 
substance may cause heritable 
genetic damage and no further 
testing is justified.  


If the appraisal of mutagenic 
potential in germ cells is 
inconclusive, additional 
investigation will be necessary. 
Risk assessment and C&L can 
be completed. pos pos (pos) pos neg 


Abbreviations: pos: positive; neg: negative; (pos): the follow up is independent from the result of this test; GMbact: gene mutation test in bacteria (Ames 
test); Cytvitro: cytogenetic assay in mammalian cells; CAbvitro: in vitro chromosome aberration test; MNTvitro: in vitro micronucleus test; GMvitro: gene 
mutation assay in mammalian cells; Cytvivo: cytogenetic assay in experimental animals; GMvivo: gene mutation assay in experimental animals; CAbvivo: in 
vivo chromosome aberration test (bone marrow); MNTvivo: in vivo micronucleus test (erythrocytes); UDSvivo: in vivo unscheduled DNA synthesis test; 
TGR: in vivo gene mutation test with transgenic rodent; comet: comet assay. 
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R.7.7.8 Carcinogenicity  


 Definition of carcinogenicity R.7.7.8.1


Chemicals are defined as carcinogenic if they induce tumours, increase tumour incidence 
and/or malignancy or shorten the time to tumour occurrence. Benign tumours that are 
considered to have the potential to progress to malignant tumours are generally 
considered along with malignant tumours. Chemicals can induce cancer by any route of 
exposure (e.g., when inhaled, ingested, applied to the skin or injected), but carcinogenic 
potential and potency may depend on the conditions of exposure (e.g., route, level, 
pattern and duration of exposure). Carcinogens may be identified from epidemiological 
studies, from animal experiments and/or other appropriate means that may include 
(Quantitative) Structure-Activity Relationships ((Q)SAR) analyses and/or extrapolation 
from structurally similar substances (read-across). Each strategy for the identification of 
potential carcinogens is discussed in detail later in this report. The determination of the 
carcinogenic potential of a chemical is based on a Weight of Evidence approach. 
Classification criteria are given in the (EU Directive 67/548/EEC).


56
 


The process of carcinogenesis involves the transition of normal cells into cancer cells via 
a sequence of stages that entail both genetic alterations (i.e. mutations


57
) and non-


genetic events. Non-genetic events are defined as those alterations/processes that are 
mediated by mechanisms that do not affect the primary sequence of DNA and yet 
increase the incidence of tumours or decrease the latency time for the appearance of 
tumours. For example; altered growth and death rates, (de)differentiation of the altered 
or target cells and modulation of the expression of specific genes associated with the 
expression of neoplastic potential (e.g. tumour suppressor genes or angiogenesis factors) 
are recognised to play an important role in the process of carcinogenesis and can be 
modulated by a chemical agent in the absence of genetic change to increase the 
incidence of cancer. 


Carcinogenic chemicals have conventionally been divided into two categories according to 
the presumed mode of action: genotoxic or non-genotoxic57. Genotoxic modes of action 
involve genetic alterations caused by the chemical interacting directly with DNA to result 
in a change in the primary sequence of DNA. A chemical can also cause genetic 
alterations indirectly following interaction with other cellular processes (e.g., secondary 
to the induction of oxidative stress). Non-genotoxic modes of action include epigenetic 
changes, i.e., effects that do not involve alterations in DNA but that may influence gene 
expression, altered cell-cell communication, or other factors involved in the carcinogenic 
process. For example, chronic cytotoxicity with subsequent regenerative cell proliferation 
is considered a mode of action by which tumour development can be enhanced: the 
induction of urinary bladder tumours in rats may, in certain cases, be due to persistent 
irritation/inflammation, tissue erosion and regenerative hyperplasia of the urothelium 
following the formation of bladder stones. Other modes of non-gentoxic action can 
involve specific receptors (e.g., PPARα, which is associated with liver tumours in rodents; 
or tumours induced by various hormonal mechanisms). As with other nongenotoxic 
modes of action, these can all be presumed to have a threshold. 


 


                                           
56


 Directive 67/548/EEC will be repealed and replaced with the EU Regulation on classification, 
labelling and packaging of substances and mixtures, implementing the Globally Harmonized 
System (GHS). 
57


 For a definition and for background information on the terms mutagnicity and genotoxicity see 
Section R.7.7.1.1. 
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 Objective of the guidance on carcinogenicity R.7.7.8.2


The objective of investigating the carcinogenicity of chemicals is to identify potential 
human carcinogens, their mode(s) of action, and their potency. 


With respect to carcinogenic potential and potency the most appropriate source of 
information is directly from human epidemiology studies (e.g. cohort, case control 
studies). In the absence of human data, animal carcinogenicity tests may be used to 
differentiate carcinogens from non-carcinogens. However, the results of these studies 
subsequently have to be extrapolated to humans, both in qualitative as well as 
quantitative terms. This introduces uncertainty, both with regard to potency for as well 
as relevance to humans, due to species specific factors such as differences in chemical 
metabolism and toxicokinetics and difficulties inherent in extrapolating from the high 
doses used in animal bioassays to those normally experienced by humans. 


Once a chemical has been identified as a carcinogen, there is a need to elucidate the 
underlying mode of action, i.e. whether the chemical is directly genotoxic or not. In risk 
assessment a distinction is made between different types of carcinogens (see above). 


For genotoxic carcinogens exhibiting direct interaction with DNA it is not generally 
possible to infer the position of the threshold from the no-observed-effect level on a 
dose-response curve, even though a biological threshold below which cancer is not 
induced may exist. 


For non-genotoxic carcinogens, no-effect-thresholds are assumed to exist and to be 
discernable (e.g. if appropriately designed studies of the dose response for critical non-
genotoxic effects are conducted). No effect thresholds may also be present for certain 
carcinogens that cause genetic alterations via indirect effects on DNA following 
interaction with other cellular processes (e.g. carcinogenic risk would manifest only after 
chemically induced alterations of cellular processes had exceeded the compensatory 
capacity of physiological or homeostatic controls). However, in the latter situation the 
scientific evidence needed to convincingly underpin this indirect mode of genotoxic action 
may be more difficult to achieve. Human studies are generally not available for making a 
distinction between the above mentioned modes of action; and a conclusion on this, in 
fact, depends on the outcome of mutagenicity/genotoxicity testing and other mechanistic 
studies. In addition to this, animal studies (e.g. the carcinogenicity study, repeated dose 
studies, and experimental studies with initiation-promotion protocols) may also inform on 
the underlying mode of carcinogenic action. 


The cancer hazard and mode of action may also be highly dependent on exposure 
conditions such as the route of exposure. A pulmonary carcinogen, for example, can 
cause lung tumours in rats following chronic inhalation exposure, but there may be no 
cancer hazard associated with dermal exposure. Therefore, all relevant effect data and 
information on human exposure conditions are evaluated in a Weight of Evidence 
approach to provide the basis for regulatory decisions. 


R.7.7.9 Information requirements on carcinogenicity 


For the endpoint of carcinogenicity, standard information requirements are specifically 
described for substances produced or imported in quantities of ≥1000 t/y (Annex X). The 
precise information requirements will differ from substance to substance, according to 
the toxicity information already available and details of use and human exposure for the 
substance in question. The REACH Annexes VI to XI should be considered as a whole and 
in conjunction with the overall requirements of registration and evaluation. 


Column 2 of Annex X lists specific rules according to which the required standard 
information may be omitted, replaced by other information, provided at a different stage 
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or adapted in another way. If the conditions are met for adaptations under column 2 of 
this Annex, the fact and the reasons for each adaptation should be clearly indicated in 
the registration. 


The standard information requirements for carcinogenicity and the specific rules for 
adaptation of these requirements are presented in Table R.7.7-6. 


Table R.7.7-6 Standard information requirements for carcinogenicity and the specific 
rules for adaptation of these requirements 


COLUMN 1 


STANDARD 
INFORMATION 
REQUIRED 


COLUMN 2 


SPECIFIC RULES FOR ADAPTATION FROM COLUMN 1 


Annexes VII-IX  


Annex X: 


1. Carcinogenicity 
study. 


 


1. A carcinogenicity study may be proposed by the registrant or may be 
required by the Agency in accordance with Articles 40 or 41 if: 


- the substance has a widespread dispersive use or there is 
evidence of frequent or long-term human exposure; and 


- the substance is classified as mutagen category 3 or there is 
 evidence from the repeated dose study(ies) that the substance is 
able to induce hyperplasia and/or pre-neoplastic lesions. 


If the substance is classified as mutagen category 1 or 2, the default 
presumption would be that a genotoxic mechanism for carcinogenicity is 
likely. In these cases, a carcinogenicity test will normally not be required. 


 


R.7.7.10 Information and its sources on carcinogenicity  


There are many different sources of information that may permit inferences to be drawn 
regarding the potential of chemicals to be carcinogenic to humans. Clearly, these sources 
not only allow the identification of potential carcinogenic activity, but in case a substance 
is identified as a likely carcinogen they should also be informative with respect to the 
underlying mode of action as well as probable carcinogenic potency. The requirements of 
REACH call for proper classification and labelling, as well as for  a quantitative 
assessment of risk that permits conclusions to be drawn regarding conditions under 
which safe use of the chemical may occur: i.e. the data should allow concluding on 
threshold or non-threshold mode of action, and on some dose descriptor (characterising 
the dose-response), preferably in quantitative terms.  


It is noted (and indicated below), that the various sources inform differently on the 
aspects of hazard identification, mode of action, or carcinogenic potency. 


 Non-human data on carcinogenicity R.7.7.10.1


Non-testing data on carcinogenicity 


The capacity for performing the standard rodent cancer bioassay is limited by economic, 
technical and animal welfare considerations, such that an increased emphasis is being 
placed on the development of alternative, non-animal testing methods. However, 
carcinogenicity predictions through use of non-testing data currently represent an 
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extreme challenge due to the multitude of possible mechanisms. Prediction of 
carcinogenicity in humans is especially problematic. 


Although significant challenges remain, a broad spectrum of non-testing techniques exist 
for elucidating mechanistic, toxicokinetic or toxicodynamic factors important in 
understanding the carcinogenic process. These range from expert judgement, to the 
evaluation of structural similarities and analogues (i.e. read-across and grouping), to the 
use of (Q)SAR models for carcinogenicity. Such information may assist with priority 
setting, hazard identification, elucidation of the mode of action, potency estimation 
and/or with making decisions about testing strategies based on a Weight of Evidence 
evaluation. 


Genotoxicity remains an important mechanism for chemical carcinogenesis and its 
definitive demonstration for a chemical is often decisive for the choice of risk assessment 
methodology. A commentary about non-testing options for genotoxicity is provided in 
Section R.7.7.1. It has long been known that certain chemical structures or fragments 
can be associated with carcinogenicity, often through DNA-reactive mechanisms. Useful 
guidance for structures and fragments that are associated with carcinogenicity via DNA 
reactive mechanisms has been provided by the US Food and Drug Administration’s 
“Guideline for Threshold Assessment, Appendix I, Carcinogen Structure Guide” (US FDA, 
1986); the Ashby-Tennant “super-mutagen model” (e.g., Ashby and Tennant, 1988); and 
subsequent builds on this model (e.g., Ashby and Paton, 1993; Munro et al., 1996). 
Additional information on structural categories can be found in the “IARC Monographs on 
the Evaluation of Carcinogenic Risk of Chemicals to Man” (IARC, 2006). 


Models predicting test results for genotoxic endpoints for closely related structures are 
known as local or congeneric (Q)SARs. These congeneric models are less common for 
carcinogenicity than for mutagenicity. Franke et al. (2001) provide an example of such a 
model for a set of genotoxic carcinogens. 


The situation is far more complex for non-genotoxic carcinogenicity due to the large 
number of different mechanisms that may be involved. However, progress is being made 
in predicting activity for classes of compounds that exert effect via binding to oestrogen 
receptors, induction of peroxisomal proliferation, and binding to tubulin proteins. 
Although many potentially useful models exist, their applicability will be highly dependant 
on the proposed mechanism and chemical class. 


Several global (non-congeneric) models exist which attempt to predict (within their 
domain) the carcinogenic hazard of diverse (non-congeneric) groups of substances (e.g. 
Matthews and Contrera, 1998). These models may also assist in screening, priority-
setting, deciding on testing strategies and/or the assessment of hazard or risk based on 
Weight of Evidence. Most are commercial and include expert systems such as Onco-
Logic® (currently made available by US-EPA) and DEREK, artificial intelligence systems 
from MULTICASE, and the TOPKAT program. Historically, the performance of such models 
has been mixed and is highly dependent on the precise definition of carcinogenicity 
among those substances used to develop and test the model. These have been reviewed 
by ECETOC (2003) and Cronin et al. (2003). 


Free sources of carcinogenicity predictions include the Danish EPA (Q)SAR database 
(accessible through the European Commission’s Chemicals Bureau: ECB 
http://ecbqsar.jrc.it/). Predictions in this database for 166,000 compounds include eight 
MULTICASE FDA cancer models, a number of genotoxicity predictions, rodent 
carcinogenic potency, hepatospecificity, oestrogenicity and aryl hydrocarbon (AH) 
receptor binding. Another source of carcinogenicity predictions is the Enhanced NCI 
database “Browser”, which is sponsored by the US National Cancer Institute. This has 
250,000 chemical predictions within it (http://cactus.nci.nih.gov), including general 
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carcinogenicity, mutagenicity and additional endpoints, which may be of potential 
mechanistic interest in specific cases. 


Further information on carcinogenicity models is available in the OECD Database on 
Chemical Risk Assessment Models where they are listed in an effort to identify tools for 
research and development of chemical substances. 
(http://www.olis.oecd.org/comnet/env/models.nsf/MainMenu?OpenForm). 


The guidance on the Grouping of Chemicals and on (Q)SARs (see Sections R.6.2 and 
R.6.1, respectively) explains basic concepts of grouping and (Q)SARs and gives generic 
guidance on validation, adequacy and documentation for regulatory purposes. The 
guidance also describes a stepwise approach for the use of read-across/grouping and 
(Q)SARs. 


It is noted that all the above mentioned sources may potentially inform on possible 
carcinogenic hazard and on the underlying mode of action, as well as on carcinogenic 
potency. 


Testing data on carcinogenicity 


In vitro data 


The following in vitro data, which provide direct or indirect information useful in 
assessing the carcinogenic potential of a substance and (potentially) on the underlying 
mode(s) of action, may be available. No single endpoint or effect in and of itself 
possesses unusual significance for assessing carcinogenic potential but must be 
evaluated within the context of the overall toxicological effects of a substance under 
evaluation as described in Section R.7.7.11.1. Except as noted, standardised protocols do 
not exist for most of the in vitro endpoints noted. Rather, studies are conducted in 
accordance with expert judgement using protocols tailored to the specific substance, 
target tissue and cell type or animal species under evaluation. 


genotoxicity studies: the ability of substances to induce mutations or genotoxicity (as 
defined in Section R.7.7.1) can be indicative of carcinogenic potential. However, 
correlations between mutagenicity/genotoxicity and carcinogenesis are stronger when 
effects are observed in appropriately designed in vivo as opposed to in vitro studies. 


in vitro cell transformation assay results: such assays assess the ability of chemicals 
to induce changes in the morphological and growth properties of cultured mammalian 
cells that are presumed to be similar to phenotypic changes that accompany the 
development of neoplastic or pre-neoplastic lesions in vivo (OECD, 2006). The altered 
cells detected by such assays may other targeted mechanisms of action 


possess, or can subsequently acquire, the ability to grow as tumours when injected into 
appropriate host animals. As in vitro assays, cell transformation assays are restricted to 
the detection of effects of chemicals at the cellular level and will not be sensitive to 
carcinogenic activity mediated by effects exerted at the level of intact tissues or 
organisms. 


mechanistic studies, e.g. on: 


possess, or can subsequently acquire, the ability to grow as tumours when injected into 
appropriate host animals. As in vitro assays, cell transformation assays are restricted to 
the detection of effects of chemicals at the cellular level and will not be sensitive to 
carcinogenic activity mediated by effects exerted at the level of intact tissues or 
organisms. 



http://www.olis.oecd.org/comnet/env/models.nsf/MainMenu?OpenForm
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mechanistic studies, e.g. on: 


· cell proliferation: sustained cell proliferation can facilitate the growth of 
neoplastic/pre-neoplastic cells and/or create conditions conducive to spontaneous 
changes that promote neoplastic development. 


· altered intercellular gap junction communication: exchange of growth suppressive 
or other small regulatory molecules between normal and neoplastic/pre-neoplastic 
cells through gap junctions is suspected to suppress phenotypic expression of 
neoplastic potential. Disruption of gap junction function, as assessed by a diverse 
array of assays for fluorescent dye transfer or the exchange of small molecules 
between cells, may attenuate the suppression of neoplastic potential by normal 
cells. 


· hormone- or other receptor binding; a number of agents may act through binding 
to hormone receptors or sites for regulatory substances that modulate the growth 
of cells and/or control the expression of genes that facilitate the growth of 
neoplastic cells. Interactions of this nature are diverse and generally very 
compound specific. 


other targeted mechanisms of action 


· immunosuppressive activity: neoplastic cells frequently have antigenic properties 
that permit their detection and elimination by normal immune system function. 
Suppression of normal immune function can reduce the effectiveness of this 
immune surveillance function and permit the growth of neoplastic cells induced by 
exogenous factors or spontaneous changes. 


· ability to inhibit or induce apoptosis: apoptosis, or programmed cell death, 
constitutes a sequence of molecular events that results in the death of cells, most 
often by the release of specific enzymes that result in the degradation of DNA in 
the cell nucleus. Apoptosis is integral to the control of cell growth and 
differentiation in many tissues. Induction of apoptosis can eliminate cells that 
might otherwise suppress the growth of neoplastic cells; inhibition of apoptosis 
can permit pre-neoplastic/neoplastic cells to escape regulatory controls that might 
otherwise result in their elimination.  


· ability to stimulate angiogenesis or the secretion of angiogenesis factors: the 
growth of pre-neoplastic/neoplastic cells in solid tumours will be constrained in 
the absence of vascularisation to support the nutritional requirements of tumour 
growth. Secretion of angiogenesis factors stimulates the vascularisation of solid 
tumour tissue and enables continued tumour growth.  


Animal data 


A wide variety of study categories may be available, which may provide direct or indirect 
information useful in assessing the carcinogenic potential of a substance to humans. 
They include: 


carcinogenicity studies (conventional long-term or life-time studies in 
experimental animals): Carcinogenicity testing is typically conducted using rats and 
mice, and less commonly in animals such as the Guinea pig, Syrian hamster and 
occasionally mini-pigs, dogs and primates. The standard rodent carcinogenicity bioassay 
would be conducted using rats or mice randomly assigned to treatment groups. 
Exposures to test substances may be via oral, inhalation or dermal exposure routes. The 
selection of exposure route is often dictated by a priori assumptions regarding the routes 
of exposure relevant to humans and/or other data sources (e.g. epidemiology studies or 
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repeated dose toxicity studies in animals) that may indicate relevance of a given 
exposure route. Standardised protocols for such studies have been developed and are 
well validated (e.g. OECD TGs 451, 453 or US-EPA 870.4200). 


short and medium term bioassay data (e.g., mouse skin tumour, rat liver foci 
model, neonatal mouse model): multiple assays have been developed that permit the 
detection and quantitation of putative pre-neoplastic changes in specific tissues. The 
induction of such pre-neoplastic foci may be indicative of carcinogenic potential. Such 
studies are generally regarded as adjuncts to conventional cancer bioassays, and while 
less validated and standardised, are applicable on a case-by-case basis for obtaining 
supplemental mechanistic and dose response information that may be useful for risk 
assessment (Enzmann et al, 1998). 


genetically engineered (transgenic) rodent models (e.g., Xpa-/-, p53+/-, rasH2 or 
Tg.AC): animals can be genetically engineered such that one or more of the molecular 
changes required for the multi-step process of carcinogenesis has been accomplished 
(Tennant et al., 1999). This can increase the sensitivity of the animals to carcinogens 
and/or decrease the latency with which spontaneous or induced tumours are observed. 
The genetic changes in a given strain of engineered animals can increase sensitivity to 
carcinogenesis in a broad range of tissues or can be specific to the changes requisite for 
neoplastic development in one or only a limited number of tissues (Jacobson-Kram, 
2004; Pritchard et al., 2003; ILSI/HESI 2001). Data from these models may be used in a 
Weight of Evidence analysis of a chemical’s carcinogenicity. 


genotoxicity studies in vivo: the ability of substances to induce mutations or 
genotoxicity (as defined in Section R.7.7.1.1) can be indicative of carcinogenic potential. 
There is, in general, a good correlation between positive genotoxicity findings in vivo and 
animal carcinogenicity bioassay results 


repeated dose toxicity tests: can identify tissues that may be specific targets for 
toxicity and subsequent carcinogenic effects.  Particular significance can be attached to 
the observation of pre-neoplastic changes (e.g. hyperplasia or metaplasia) suspected to 
be conducive to tumour development and may assist in the development of dose-effect 
relationships (Elcombe et al, 2002). 


studies on the induction of sustained cell proliferation: substances can induce 
sustained cell proliferation via compensatory processes that continuously regenerate 
tissues damaged by toxicity. Some substances can also be tissue-specific mitogens, 
stimulating cell proliferation in the absence of overt toxic effects. Mitogenic effects are 
often associated with the action of tumour promoters. Both regenerative cell proliferation 
and mitogenic effects can be necessary, but not sufficient, for tumour development but 
have sufficiently different mechanistic basis that care should be exercised in assessing 
which is occurring (Cohen and Ellwein, 1991; Cohen et al., 1991). 


studies on immunosuppressive activity: as noted earlier, suppression of normal 
immune surveillance functions can interfere with normal immune system functions that 
serve to identify and eliminate neoplastic cells. 


studies on toxicokinetics: can identify tissues or treatment routes that might be the 
targets for toxicity and can deliver data on exposure and metabolism in specific organs. 
Linkages to subsequent carcinogenic impacts may or may not exist, but such data can 
serve to focus carcinogenesis studies upon specific tissue types or animal species. 


other studies on mechanisms/modes of action, e.g. OMICs studies 
(toxicogenomics, proteomics, metabonomics and metabolomics): carcinogenesis 
is associated with multiple changes in gene expression, transcriptional regulation, protein 
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synthesis and other metabolic changes. Specific changes diagnostic of carcinogenic 
potential have yet to be validated, but these rapidly advancing fields of study may one 
day permit assessment of a broad array of molecular changes that might be useful in the 
identification of potential carcinogens. 


It is noted that the above tests differently inform on hazard identification, mode of action 
or carcinogenic potency. For example, conventional bioassays are used for hazard 
identification and potency estimation (i.e. derivation of a dose descriptor), whereas 
studies using genetically engineered animals are informative on potential hazard and 
possibly mode of action, but less on carcinogenic potency as they are considered to be 
highly sensitive to tumour induction. 


 Human data on carcinogenicity R.7.7.10.2


Human data may provide direct information on the potential carcinogenicity of the 
substance. Relevant human data of sufficient quality, if available, are preferable to 
animal data as no extrapolations between species, or from high to low dose are 
necessary. Epidemiological data will not normally be available for new substances but 
may well be available for substances that have been in use for many decades. For 
substances in common use prior to the implementation of modern occupational hygiene 
measures, the intensity of human exposures to some carcinogens was sufficient to 
produce highly significant, dose-dependent increases in cancer incidence. 


A number of basic epidemiological study designs exist and include cohort, case-control 
and registry based correlational (e.g. ecological) studies. The most definitive 
epidemiological studies on chemical carcinogenesis are generally cohort studies of  
occupationally exposed populations, and less frequently the general population. Cohort 
studies evaluate groups of initially healthy individuals with known exposure to a given 
substance and follow the development of cancer incidence or mortality over time. With 
adequate information regarding the intensity of exposure experienced by individuals, 
dose dependent relationships with cancer incidence or mortality in the overall cohort can 
be established. Case-control studies retrospectively investigate individuals who develop a 
certain type of cancer and compare their chemical exposure to that of individuals who did 
not develop disease. Case control studies are frequently nested within the conduct of 
cohort studies and can help increase the precision with which excess cancer can be 
associated with a given substance. Correlational or ecological studies evaluate cancer 
incidence/mortality in groups of individuals presumed to have exposure to a given 
substance but are generally less precise since measures of the exposure experienced by 
individuals are not available. Observations of cancer clusters and case reports of rare 
tumours may also provide useful supporting information in some instances but are more 
often the impetus for the conduct of more formal and rigorous cohort studies. 


Besides the identification of carcinogens, epidemiological studies may also provide 
information on actual exposures in representative (or historical) workplaces and/or the 
environment and the associated dose-response for cancer induction. Such information 
can be of much value for risk characterisation. 


Although instrumental in the identification of known human carcinogens, epidemiology 
studies are often limited in their sensitivity by a number of technical factors. The extent 
and/or quality of information that is available regarding exposure history (e.g. 
measurements of individual exposure) or other determinants of health status within a 
cohort is often limited. Given the long latency between exposure to a carcinogen and the 
onset of clinical disease, robust estimates of carcinogenic potency can be difficult to 
generate. Similarly, occupational and environmentally exposed cohorts often have co-
exposures to carcinogenic substances that have not been documented (or are 
incompletely documented). This can be particularly problematic in the study of long 
established industry sectors (e.g. base metal production) now known to entail co-
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exposures to known carcinogens (e.g. arsenic) present as trace contaminants in the raw 
materials being processed.. Retrospective hygiene and exposure analyses for such 
sectors are often capable of estimating exposure to the principle materials being 
produced, but data documenting critical co-exposures to trace contaminants may  not be 
available. Increased cancer risk may be observed in such settings, but the source of the 
increased risk can be difficult to determine. Finally, a variety of lifestyle confounders 
(smoking and drinking habits, dietary patterns and ethnicity) influence the incidence of 
cancer but are often inadequately documented for purposes of adequate confounder 
control. Thus, modest increases in cancer at tissue sites known to be impacted by 
confounders (e.g. lung and stomach) can be difficult to interpret. 


Techniques for biomonitoring and molecular epidemiology are developing rapidly. These 
newly developed tools promise to provide information on biomarkers of individual 
susceptibility, critical target organ exposures and whether effects occur at low exposure 
levels. Such ancillary information may begin to assist in the interpretation of 
epidemiology study outcomes and the definition of dose response relationships. For 
example, monitoring the formation of chemical adducts in haemoglobin molecules (Birner 
et al., 1990; Albertini et al., 2006), the urinary excretion of damaged DNA bases (Chen, 
H.J. and Chiu, W.L. (2005), and the induction of genotoxicity biomarkers (micronuclei or 
chromosome aberrations; Boffetta et al., 2007) are presently being evaluated and/or 
validated for use in conjunction with classical epidemiological study designs. Such data 
are usually restricted in their application to specific chemical substances but such 
techniques may ultimately become more widely used, particularly when combined with 
animal data that defines potential mechanisms of action and associated biomarkers that 
may be indicative of carcinogenic risk.  Monitoring of the molecular events that underlie 
the carcinogenic process may also facilitate the refinement of dose response relationships 
and may ultimately serve as early indicators of potential cancer risk. However, as a 
generalisation, such biomonitoring tools have yet to demonstrate the sensitivity requisite 
for routine use. 


 Exposure considerations for carcinogenicity R.7.7.10.3


Information on exposure, use and risk management measures should be collected in 
accordance with Article 9 and Annex VI of REACH. 


It is indicated in REACH Annex X a carcinogenicity study may be required by the 
European Chemicals Agency (or proposed by the registrant) when the substance has a 
widespread dispersive use or there is evidence of frequent or long-term human exposure. 
Preliminary toxicokinetic studies may be required first to address specific questions 
regarding potential target tissues and relevant exposure routes relevant for the chemical 
of concern. 


On the other hand, investigations on the carcinogenic properties of a chemical can be 
deferred, if it can be demonstrated to the satisfaction of the Agency that the chemical is 
used only in a closed system and that human exposures are negligible, (i.e. risk 
reduction measures on the substance are already equivalent to those applied to high 
potency carcinogenic substances of category 1 and 2.Reasons for this could include the 
presence of other substances for which strict exposure regimes are implemented or 
enforced). The rationale for exemption from testing, of course, needs to be clearly 
documented upon registration. 


Also, considerations on exposure may influence the search for information, e.g. 
applicable to the actual route of exposure. For example, if from exposure scenarios it is 
clear that only a single specific route is involved, toxicity data for this route is of higher 
relevance in data gathering and evaluation than for the other routes. Also, the 







Chapter R.7a: Endpoint specific guidance 
Version 3.0 – August 2014 379 


 


  


involvement of inhalation exposure to particles will prioritise toxicity information needs in 
order to allow a proper hazard evaluation and risk assessment. 


R.7.7.11 Evaluation of available information on carcinogenicity 


This particular endpoint is complex and requires evaluation by expert judgement. 


Note that the objective of this evaluation is to acquire information on the carcinogenic 
potential of the substance: i.e. is the substance carcinogenic or not, and, if so, what is 
the underlying mode of action (thresholded or not), and what is its carcinogenic potency 
(i.e. there is a need to define a dose descriptor). 


An evaluation on the above mentioned properties requires a combining of various types 
of information, as indicated in Section R.7.7.10 (and below). Such an evaluation needs a 
Weight of Evidence approach for arriving at conclusions, i.e. a careful gathering, sorting 
and weighing of the various pieces of information available. This exercise is particularly 
complex and, therefore, requires expert judgement input. 


 Non-human data on carcinogenicity R.7.7.11.1


Non-testing data for carcinogenicity 


To date little experience is available for the evaluation of substances on non-testing data, 
since the use of non-testing data for regulatory decisions is rather new. Therefore, at 
every stage in the assessment for potential chemical toxicity, specialist judgement is 
essential. It is recognised though, that non-testing data may potentially inform on all 
carcinogenic properties, i.e. including mode of action and potency. 


Documentation should include reference to a related chemical or groups of chemicals that 
give rise to concern or lack of concern. This can either be presented according to 
scientific logic (read-across) or as a mathematical relationship of chemical similarity. 


In some cases, the carcinogenic potential posed by a substance can be assessed based 
upon analysis of the relative concentrations of constituents believed to present a risk in a 
complex mixture. For example, the classification of certain complex coal- and oil-derived 
substances as carcinogens can varies as a function of the content of marker carcinogens 
(benzene, 1,3-butadiene and benzene), whereas for others it depends on the level of 
polycyclic aromatic hydrocarbons measured following DMSO solvent extraction. (see 
Annex I of EU Directive 67/548/EEC). When properly validated, such chemical extraction 
and analysis techniques are highly predictive of the outcomes that would be obtained in 
animal carcinogenicity studies. 


If well documented and applicable, (Q)SARs can be used to help reach the decision points 
described in the section below. The accuracy of such methods may be sufficient to help 
or allow either a testing or a specific regulatory decision to be made. Expert judgment is 
needed to make this determination. 


Chemicals for which no test-data exist present a special case in which reliance on non-
testing methods may be absolute. Many factors will dictate the acceptability of non-
testing methods in reaching a conclusion based on no tests at all. A Weight of Evidence 
evaluation of carcinogenicity based on multiple genotoxicity and carcinogenicity 
estimates (e.g. from (Q)SAR models) may in some cases equal or exceed the decision 
basis which could be obtained by experimentally testing a chemical in one or two in vitro 
tests. This must be considered on a case-by-case basis by the registrant. 


Further guidance on the use of Grouping of Chemicals and on (Q)SARs both for a 
qualitative (i.e. classification and labelling) as well as a quantitative assessment (i.e. 
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identifying some dose descriptor value) is provided in Sections R.4.3.2 and R.6.2, 
respectively, and also includes basic concepts used, validation status, adequacy and 
documentation needs for regulatory purposes. 


Testing data on carcinogenicity 


In vitro data 


In vitro data can only give preliminary information about the carcinogenic potential of a 
substance and possible underlying mode(s) of action. For example, in vitro genotoxicity 
studies may provide information about whether or not the substance is likely to be 
genotoxic in vivo, and thus a potential genotoxic carcinogen (see Section R.7.7.1), and 
herewith on the potential mode of action underlying carcinogenicity: with or without a 
threshold. 


Besides genotoxicity data other in vitro data (described in Section R.7.7.10.1) such as in 
vitro cell transformation can help to decide, in a Weight of Evidence evaluation, whether 
a chemical possesses a carcinogenic potential. Cell transformation results in and of 
themselves do not inform as to the actual underlying mode(s) of action, since they are 
restricted to the detection of effects exerted at the level of the single cell and may be 
produced by mechanistically distinct processes. 


Studies can also be conducted to evaluate the ability of substances to influence processes 
thought to facilitate carcinogenesis. Many of these endpoints are assessed by 
experimental systems that have yet to be formally validated and/or are the products of 
continually evolving basic research. Formalised and validated protocols are thus lacking 
for the conduct of these tests and their interpretation. Although it is difficult to give 
general guidance on each test due to the variety and evolving nature of tests available, it 
is important to consider them on a case-by-case basis and to carefully consider the 
context on how the test was conducted. 


A number of the test endpoints evaluate mechanisms that may contribute to neoplastic 
development, but the relative importance of each endpoint will vary as a function of the 
overall toxicological profile of the substance being evaluated. It should further be noted 
that there are significant uncertainties associated with extrapolating in vitro data to an in 
vivo situation. Such in vitro data will, in many instances, provide insights into the nature 
of the in vivo studies that might be conducted to define carcinogenic potential and/or 
mechanisms. 


Animal data 


In vivo data can give direct information about the carcinogenic potential of a substance, 
possible underlying mode(s) of action, and its potency. 


Testing for carcinogenicity is conventionally carried out in groups of rats or mice 
according to standard test protocols or guidelines (e.g. OECD TGs 451, 453 or US-EPA 
870.4200) and a conclusion is based on a comparison of the incidence, nature and time 
of occurrence of neoplasms in treated animals and controls. 


Knowledge of the historic tumour incidence for the strain of animal used is important 
(laboratory specific data are preferable). Also attention to the study design used is 
essential because of the requirement for statistical analyses. The quality, integrity and 
thoroughness of the reported data from carcinogenicity studies are essential to the 
subsequent analysis and evaluation of studies. A qualitative assessment of the 
acceptability of study reports is therefore an important part of the process of 
independent evaluation. Sources of guidance in this respect can be found in IEH (2002), 
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CCCF (2004) and OECD (2002). If the available study report does not include all the 
information required by the standard test guideline, judgement is required to decide if 
the experimental procedure is or is not acceptable and if essential information is lacking. 


The final design of a carcinogenicity bioassay may deviate from OECD guidelines if expert 
judgement and experience in the testing of analogous substances supports the 
modification of protocols. Such modifications to standard protocols can be considered as 
a function of the specific properties of the material under evaluation. 


Carcinogenicity data may sometimes be available in species other than those specified in 
standard test guidelines (e.g., Guinea pig, Syrian hamster and occasionally mini-pigs, 
dogs and primates). Such studies may be in addition to, or instead of, studies in rats and 
mice and they should be considered in any evaluation. 


Data from non-conventional carcinogenicity studies, such as short- and medium-term 
carcinogenicity assays with neonatal or genetically engineered (transgenic) animals, may 
also be available (CCCF, 2004; OECD, 2002). Genetically engineered animals possess 
mutations in genes that are believed to be altered in the multi-step process of 
carcinogenesis, thereby enhancing animal sensitivity to chemically induced tumours. A 
variety of transgenic animal models exist and new models are continually being 
development. The genetic alteration(s) in a specific animal model can be those suspected 
to facilitate neoplastic development in a wide range of tissue types or the alterations can 
be in genes suspected to be involved in tissue specific aspects of carcinogenesis. The 
latter must be applied with recognition of both their experimental nature and the specific 
mechanistic pathways they are designed to evaluate. For example, a transgenic animal 
model sensitive to mesothelioma induction would be of limited value in the study of a 
suspected liver carcinogen. While such animal model systems hold promise for the 
detection of carcinogens in a shorter period of time and using fewer animals, their 
sensitivity and specificity remains to be determined. Due to a relative lack of validation, 
such assays have not yet been accepted as alternatives to the conventional lifetime 
carcinogenicity studies, but may be useful for screening purposes or to determine the 
need for a rodent 2-year bioassay. Several evaluations of these types of study have been 
published (e.g., Jacobson-Kram, 2004; Pritchard et al., 2003; ILSI/HESI (2001). 


When data are available from more than one study of acceptable quality, consistency of 
the findings should be established. When consistent, it is usually straightforward to arrive 
at a conclusion, particularly if the studies were in more than one species or if there is a 
clear treatment-related incidence of malignant tumours in a single study. If a single 
study only is available and the test substance is not carcinogenic, scientific judgement is 
needed to decide on whether (a) this study is relevant or (b) additional information is 
required to provide confidence that it should not be considered to be carcinogenic. 


Study findings also may not clearly demonstrate a carcinogenic potential, even when 
approved study guidelines have been followed. For example, there may only be an 
increase in the incidence of benign tumours or of tumours that have a high background 
incidence in control animals. Although less convincing than an increase in malignant and 
rare tumours, and recognising the potential over-sensitivity of this model (Haseman, 
1983; Ames and Gold, 1990), a detailed and substantiated rationale should be given 
before such positive findings can be dismissed as not relevant. 


Repeated dose toxicity studies may provide helpful additional information to the Weight 
of Evidence gathered to determine whether a substance has the potential to induce 
cancer, and for potential underlying modes of action (Elcombe et al., 2002). For example, 
the induction of hyperplasia (either through cytotoxicity and regenerative cell 
proliferation, mitogenicity or interference with cellular control mechanisms) and/or the 
induction of pre-neoplastic lesions may contribute to the Weight of Evidence for 
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carcinogenic potential. Toxicity studies may also provide evidence for immunosuppressive 
activity, a condition favouring tumour development under conditions of chronic exposure. 


Finally, toxicokinetic data may reveal the generation of metabolites with relevant 
structural alerts. It may also give important information as to the potency and relevance 
of carcinogenicity and related data collected in one species and its extrapolation to 
another, based upon differences in absorption, distribution, metabolism and or excretion 
of the substance. Species specific differences mediated by such factors may be 
demonstrated through experimental studies or by the application of toxicokinetic 
modelling. 


Positive carcinogenic findings in animals require careful evaluation and this should be 
done with reference to other toxicological data (e.g. in vitro and/or in vivo genotoxicity 
studies, toxicokinetic data, mechanistic studies, (Q)SAR evaluations) and the exposure 
conditions (e.g., route). Such comparisons may provide evidence for (a) specific 
mechanism(s) of action, a significant factor to take into account whenever possible, that 
may then be evaluated with respect to relevance for humans. 


A conceptual framework that provides a structured and transparent approach to the 
Weight of Evidence assessment of the mode of action of carcinogens has been developed 
(see Sonich-Mullin et al., 2001; Boobis et al., 2006). This framework should be followed 
when the mechanism of action is key to the risk assessment being developed for a 
carcinogenic substance and can be particularly critical in a determination of whether a 
substance induces cancer via genotoxic or nongenotoxic mechanisms. 


For example, a substance may exhibit limited genotoxicity in vivo but the relevance of 
this property to carcinogenicity is uncertain if genotoxicity is not observed in tissues that 
are the targets of carcinogenesis, or if genotoxicity is observed via routes not relevant to 
exposure conditions (e.g. intravenous injection) but not when the substance is 
administered via routes of administration known to induce cancer. In such instances, the 
apparent genotoxic properties of the substance may not be related to the mechanism(s) 
believed to underlie tumour induction. For example, oral administration of some inorganic 
metal compounds will induce renal tumours via a mechanism believed to involve organ 
specific toxicity and forced cell proliferation. Although genotoxic responses can be 
induced in non-target tissues for carcinogenesis via intravenous injection, there is only 
limited evidence to suggest that this renal carcinogenesis entails a genotoxic mechanism 
(IARC, 2006). The burden of proof in drawing such mechanistic inferences can be high 
but can have a significant impact upon underlying assumptions made in risk assessment. 


In general, tumours induced by a genotoxic mechanism (known or presumed) are, in the 
absence of further information, considered to be of relevance to humans even when 
observed in tissues with no direct human equivalent. Tumours shown to be induced by a 
non-genotoxic mechanism are, in principle, also considered relevant to humans but there 
is a recognition that some non-genotoxic modes of action do not occur in humans (see 
OECD 2002). This includes, for example, some specific types of rodent kidney, thyroid, 
urinary bladder, forestomach and glandular stomach tumours induced by rodent-specific 
modes of action, i.e., by mechanisms/modes of action not operating in humans or 
operative in humans under extreme and unrealistic conditions. Reviews are available for 
some of these tumour types providing a detailed characterisation that includes the key 
biochemical and histopathological events that are needed to establish these rodent-
specific mechanisms that are not relevant for human health (see Technical Publication 
Series by IARC). Recently, the IPCS has developed a framework and provided some 
examples on how to evaluate the relevance to humans of a postulated mode of action in 
animals (ILSI RSI, 2003; Boobis et al., 2006). 
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The information available for substances identified as carcinogenic based on testing 
and/or non-testing data should be further evaluated in an effort to identify underlying 
mode(s) of action and potency in order to subsequently allow a proper quantitative 
assessment of risk (see Section R.7.7.12.2). As already pointed out, the use of non-
standard animal models (e.g. transgenic or neonatal animals) needs careful evaluation by 
expert judgement as to how to apply the results obtained for hazard and risk assessment 
purposes; it is not possible to provide guidance for such evaluations.  


 Human data on carcinogenicity R.7.7.11.2


Epidemiological data may potentially be used for hazard identification, exposure 
estimation, dose response analysis, and risk assessment. The degree of reliability for 
each study on the carcinogenic potential of a substance should be evaluated using 
accepted causality criteria, such as that of Hill (1965). Particular attention should be 
given to exposure data in a study and to the choice of the control population. Often a 
significant level of uncertainty exists around identifying a substance unequivocally as 
being carcinogenic because of inadequate reporting of exposure data. Chance, bias and 
confounding factors can frequently not be ruled out. A clear identification of the 
substance, the presence or absence of concurrent exposures to other substances and the 
methods used for assessing the relevant dose levels should be explicitly documented. A 
series of studies revealing similar excesses of the same tumour type, even if not 
statistically significant, may suggest a positive association, and an appropriate joint 
evaluation (meta-analysis) may be used in order to increase the sensitivity, provided the 
studies are sufficiently similar for such an evaluation. When the results of different 
studies are inconsistent, possible explanations should be sought and the various studies 
judged on the basis of the methods employed. 


Interpretation of epidemiology studies must be undertaken with care and include an 
assessment of the adequacy of exposure classification, the size of the study cohort 
relative to the expected frequency of tumours at tissue sites of special concern and 
whether basic elements of study design are appropriate (e.g. a mortality study will have 
limited sensitivity if the cancer induced has a high rate of successful treatment). A 
number of such factors can limit the sensitivity of a given study – unequivocal 
demonstration that a substance is not a human carcinogen is difficult and requires 
detailed and exact measurements of exposure, appropriate cohort size, adequate 
intensity and duration of exposure, sufficient follow-up time and sound procedures for 
detection and diagnosis of cancers of potential concern. Conversely, excess cancer risk in 
a given study can also be difficult to interpret if relevant co-exposures and confounders 
have not been adequately documented. Efforts are ongoing to improve the sensitivity 
and specificity of traditional epidemiological methods by combining cancer endpoints with 
data on established pre-neoplastic lesions or molecular indicators (biomarkers) of cancer 
risk. 


Once identified as a carcinogenic substance on the basis of human data, well-performed 
epidemiology studies may be valuable for providing information on the relative sensitivity 
of humans as compared to animals, and/or may be useful in demonstrating an upper 
bound on the human cancer risk. Identification of the underlying mode(s) of action – 
needed for the subsequent risk assessment (see Section R.7.7.12.2) – quite often 
depends critically on available testing and/or non-testing information. 
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 Exposure considerations for carcinogenicity R.7.7.11.3


Exposure considerations may lead to adaptation of the evaluation of available 
information, and / or of the testing strategy. 


As indicated before, waiving of carcinogenicity studies may apply, e.g. when it can be 
demonstrated that the substance is only produced and used in closed systems, which 
among other reasons may be due to the presence of other substances for which strict 
exposure regimes are implemented or enforced. On the other hand, a carcinogenicity 
study may be required (by the Agency or proposed by the registrant) when the 
substance has a widespread dispersive use or there is evidence of frequent or long-term 
human exposure, and information on its carcinogenic properties cannot be obtained by 
others means (from available effect information). Preliminary toxicokinetic studies may 
be required first to identify the potential target tissues and exposure routes that would 
guide the design of appropriate studies for the chemical of concern. 


In the former case, i.e. when the substance is produced and used in closed systems only, 
conclusions on safe use and handling can be verified by use of read-across to risk 
assessments of structurally related carcinogens or to the so-called Threshold of 
Toxicological Concern (TTC) concept (see Appendix R.7-1): this concept identifies a de 
minimis exposure value for all chemicals, including genotoxic carcinogens, below which 
there is no appreciable risk to human health for any chemical. If it can be demonstrated 
that exposures are below these values, there is good reason for not performing the 
required tests. Clearly, good quality exposure information is essential in all these cases. 


 Remaining uncertainty on carcinogenicity R.7.7.11.4


As indicated in the previous sections, adequate human data for evaluating the 
carcinogenic properties of a chemical are most often not available, and alternative 
approaches have to be used. 


As also indicated in the previous sections and the Section R.7.7.1, test systems for 
identifying genotoxic carcinogens are reasonably well developed and adequately cover 
this property. There is also agreement that animal carcinogens which act by a genotoxic 
mode of action may reasonably be regarded as human carcinogens unless there is 
convincing evidence that the mechanisms by which mutagenicity and carcinogenicity are 
induced in animals are not relevant to humans. Unclear, however, and herewith 
introducing some uncertainty, is the relationship between carcinogenic potency in 
animals and in humans. 


There is, on the other hand, a shortage of sensitive and selective test systems to identify 
non-genotoxic carcinogens, apart from the carcinogenicity bioassay. In the absence of 
non-testing information on the carcinogenicity of structurally related chemicals, 
indications for possible carcinogenic properties may come from existing repeated dose 
toxicity data, or from in vitro cell transformation assays. However, whereas the former 
source of data will have a low sensitivity (e.g. in case of a 28-day study), there is a 
possibility that the latter may lead to an over-prediction of carcinogenic potential. 
Insufficient data are available to provide further general guidance in this regard. 


Non-genotoxic carcinogens may be difficult to identify in the absence of animal 
carcinogenicity test data. However, it could be argued that current conservative 
(cautious) risk assessment methodology should cover the risk for carcinogenic effects via 
this mode of action as well: i.e. current risk assessments for many non-genotoxic 
carcinogens are based on NOAELs for precursor effects or target organ toxicity with the 
application of conservative assessment factors to address uncertainty. For example, see 
the risk assessment for coumarin (EFSA, 2004; Felter et al., 2006). Such a risk 
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assessment is not performed, though, in case this substance is not classified as 
dangerous for any other properties. 


Once identified as a non-genotoxic carcinogen (from testing or non-testing data) there 
may be uncertainty as to the human relevance of this observation, i.e. to the human 
relevance of the underlying mode of action. In the absence of specific data on this, 
observations in the animal are taken as relevant to humans. However, additional 
uncertainty will exist for the relationship between carcinogenic potency in animals and in 
humans; this uncertainty, though, will be addressed in the procedure for deriving human 
standards (ILSI RSI 2003). 


Finally, conventional assays of carcinogenicity in animals have been found to be 
insensitive for some well-established human carcinogenic substances (e.g. asbestos and 
arsenic compounds). These substances can be shown to be carcinogenic when the test 
conditions are modified, thus illustrating that there will always be a possibility that a 
chemical could pose a carcinogenic hazard in humans but be missed in conventional 
animal studies. This is also true for other toxicological endpoints and should be taken into 
account by risk managers, especially when making decisions about the acceptability of 
scenarios showing particularly high exposures to workers and/or consumers. 


R.7.7.12 Conclusions on carcinogenicity 


 Concluding on suitability for Classification and Labelling R.7.7.12.1


In order to conclude on an appropriate classification and labelling position with regard to 
carcinogenicity, the available data should be considered using the criteria and guidance 
associated with the (EU Directive 67/548/EEC)


58
. 


 Concluding on suitability for Chemical Safety Assessment R.7.7.12.2


Besides the identification of a chemical as a carcinogenic agent from either animal data, 
epidemiological data or both, dose response assessment is an essential further step in 
order to characterise carcinogenic risks for certain exposure conditions or scenarios. A 
critical element in this assessment is the identification of the mode of action underlying 
the observed tumour-formation, as already explained in Section R.7.7.11.1: i.e. whether 
this induction of tumours is thought to be via a genotoxic mechanism or not. 


In regulatory work, it is generally assumed that in the absence of data to the contrary an 
effect-threshold cannot be identified for genotoxic carcinogens exhibiting direct 
interaction with DNA, i.e., it is not possible to define a no-effect level for carcinogenicity 
induced by such agents. However, in certain cases even for these compounds a threshold 
for carcinogenicity may be identified in the low-dose region: e.g. it has in certain cases 
been clearly demonstrated that an increase in tumours did not occur at exposures below 
those associated with local chronic cytotoxicity and regenerative hyperplasia. It is also 
recognised that for certain genotoxic carcinogens causing genetic alterations, a practical 
threshold may exist for the underlying genotoxic effect. For example, this has been 
shown to be the case for aneugens (agents that induce aneuploidy – the gain or loss of 
entire chromosomes to result in changes in chromosome number), or for chemicals that 
cause indirect effects on DNA that are secondary to another effect (e.g., through 
oxidative stress that overwhelms natural antioxidant defence mechanisms). 


                                           
58 Directive 67/548/EEC will be repealed and replaced with the EU Regulation on classification, 
labelling and packaging of substances and mixtures, implementing the Globally Harmonized 
System (GHS). 
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Non-genotoxic carcinogens exert their effects through mechanisms that do not involve 
direct DNA-reactivity. It is generally assumed that these modes of actions are associated 
with threshold doses, and it may be possible to define no-effect levels for the underlying 
toxic effects of concern. There are many different modes of action thought to be involved 
in non-genotoxic carcinogenicity. Some appear to involve direct interaction with specific 
receptors (e.g. oestrogen receptors), whereas appear to be non-receptor mediated. 
Chronic cytotoxicity with subsequent regenerative cell proliferation is considered a mode 
of action by which tumour development can be induced: the induction of urinary bladder 
tumours in rats, for example, may, in certain cases, be due to persistent 
irritation/inflammation/erosion and regenerative hyperplasia of the urothelium following 
the formation of bladder stones which eventually results in tumour formation. Specific 
cellular effects, such as inhibition of intercellular communication, have also been 
proposed to facilitate the clonal growth of neoplastic/pre-neoplastic cells. 


The identification of the mode of action of a carcinogen is based on a combination of 
results in genotoxicity tests (both in vitro and in vivo) and observations in animal 
experiments, e.g. site and type of tumour and parallel observations from pathological 
and microscopic analysis. Epidemiological data seldom contribute to this. 


Once the mode of action of tumour-formation is identified as having a threshold or not, a 
dose descriptor has to be derived for the purpose of allowing to conclude on chemical 
safety assessment. For threshold mechanisms the No-Observed-Adverse-Effect-Level 
(NOAEL) or Lowest-Observed-Adverse-Effect-Level (LOAEL) (see general introduction for 
definition and derivation of these descriptors) for tumour-formation or for the underlying 
(toxic) effect should be established to allow the derivation of a so-called Derived-No-
Effect-Level (DNEL) (Chapter R.8), that subsequently is used in the safety assessment to 
establish safe exposure levels. 


If the mode of action of tumour formation is identified as non-thresholded, dose 
descriptors such as T25, BMD10 or BMDL10 ( general introduction for definition and 
derivation these descriptors) are to be established, that allow the derivation of a so-
called Derived-Minimal-Effect-Level (DMEL; for guidance see Section R.8.5), that 
subsequently is used in the safety assessment to establish exposure levels of minimal 
concern. 


Though mainly derived from animal data, epidemiological data may also occasionally 
provide dose descriptors that allow derivation of a DNEL or DMEL, e.g. Relative Risk (RR) 
or Odds Ratio (OR). 


Substance-specific data for carcinogenicity normally will be absent, especially for the 
lower tonnage level substances. As indicated in Section R.7.7.11.1, non-testing data 
(read-across, grouping and/or (Q)SAR) may occasionally be considered sufficient to 
conclude on this endpoint, i.e. for classification, but also for establishing the underlying 
mode of action and for estimating the carcinogenic potency. This may introduce some 
additional uncertainty, especially with respect to the dose descriptor value, the 
addressing of which requires expert judgement; it is noted that experience to date on 
this is extremely limited. Guidance on read-across and/or grouping, and the use of 
(Q)SAR is provided in Sections R.6.2 and R.6.1.respectively. 


 Information not adequate R.7.7.12.3


A Weight of Evidence approach comparing available adequate information with the 
tonnage-tiered information requirements by REACH may result in the conclusion that the 
information/data requirements are not fulfilled. In order to proceed in further information 
gathering, the following testing strategy can be adopted. 
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R.7.7.13 Integrated Testing Strategy (ITS) for carcinogenicity 


 Objective / General principles R.7.7.13.1


The objective of this strategy is to describe where required how carcinogenicity should be 
assessed for all substances subject to registration under REACH: i.e. to identify 
substances with carcinogenic properties, their associated underlying mode of action, and 
their potency. Guidance is provided especially for those substances lacking pre-existing 
epidemiological or toxicological data on carcinogenicity. 


The strategy provides the rationale for deciding whether or not a standard animal 
carcinogenicity study or any other further testing is required. It is recognised that 
standard carcinogenicity tests take considerable time to conduct and report, are 
expensive, and involve the use of a large number of animals. Consequently, it is 
preferable that decisions about the potential carcinogenicity of substances under REACH 
be taken as frequently as possible without the conduct of such tests. 


The strategy recognises that the available information will differ from substance to 
substance. This may include various different types of toxicity information for the 
substance in question and/or for its analogues/structurally related chemicals. Details 
about the use and human exposure potential of the substance will also be available. All 
this will have an impact on the need for further data acquisition. Proposals for conducting 
a carcinogenicity test should be made with regard to the potential risk to human health 
and with consideration of the actual or intended production and/or use pattern. 


REACH only specifies a carcinogenicity test for substances at the Annex X tonnage level 
(≥1000 t/y; see Section R.7.7.9). However, REACH also requires that carcinogenic 
substances at all tonnage levels be identified as substances of high concern, taking into 
account information from all available relevant sources (see Section 0). 


At the tonnage levels below 1000 t/y, the main concern is for those chemicals that are 
genotoxic. Chemicals may cause cancer secondary to other forms of toxicity, but 
protection of human health against the underlying toxicity (e.g., as identified from a 
repeat-dose toxicity study) will also protect against cancer that is secondary to that 
toxicity. It is noted, though, that some of these non-genotoxic carcinogens, when not 
classified for any other property and not identified as such in (limited) repeated dose 
toxicity studies will go unidentified; this also regards the risks associated with human 
exposures. 


Finally, the strategy recognises that the carcinogenic process is a complex multi-step 
process. Chemically-induced cancer may be induced by any number of different pathways 
or modes of action and this allows for a variety of different approaches to carcinogenicity 
assessment. Substances that have the potential to act as genotoxic carcinogens can be 
identified by in vitro and in vivo mutagenicity tests, as described in Section R.7.7.1. 
Carcinogens that act by non-genotoxic modes of action are more difficult to identify 
because comparable, well-validated, short-term tests for the potentially numerous modes 
of actions involved are generally not available, and those tests that are available are not 
required as part of the standard information requirements of REACH. 


A flow chart of the strategy is presented in Figure R.7.7-2. 


 Preliminary considerations R.7.7.13.2


As a starting point, there will be the information collected with respect to mutagenicity. If 
they are available, test and non-test data from a literature search and, if possible, from 
members of an applicable chemical category or (Q)SAR analysis should be taken into 
account. 
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For substances for which there is no concern for mutagenic activity, and no other 
toxicological indicators of concern for carcinogenicity (i.e. for the substance itself or for 
structurally-related substances), there is no need for further consideration of its 
carcinogenic potential. This applies equally to those substances at the Annex X tonnage 
level as to those at lower tonnage levels. 


If, however, for non-genotoxic substances toxicological indicators of concern are 
available (e.g. hyperplastic or pre-neoplastic lesions in repeated dose toxicity studies of 
the substance itself and/or of closely related substances), they should be investigated 
further on a case-by-case basis. Any decision on further testing is dependent upon the 
type and strength of the indications for carcinogenicity, the potential mechanism of 
action and their relevance to humans, and the type and level of human exposure (see 
Section R.7.7.10.2). 


If no conclusion can be drawn regarding the potential genotoxicity of the substance then, 
in general, it will be determined on a case-by-case basis when and how the carcinogenic 
potential should be explored further. Again, this will then depend on the type and 
strength of the indications for carcinogenicity, the potential mechanism(s) of action, and 
the type and level of human exposure. 


At least for substances at the higher tonnage levels, subchronic and/or chronic studies 
may provide additional important information on possible carcinogenic effects. There 
may, for example, be indications of peroxisomal proliferation or of hyperplastic or pre-
neoplastic responses, including dose-response characteristics. These should be 
investigated further on the already indicated case-by-case basis, depending on the type 
and strength of the indications for carcinogenicity, the potential mechanism of action and 
relevance to humans, and the type and level of human exposure. 


It may be appropriate on occasions to propose other tests to be undertaken, e.g. to test 
a read-across option with available non-testing data. These could include short-term 
tests, such as those for in vitro cell transformation or cell proliferation, or medium-term 
tests, like genetically engineered (transgenic) or neonatal models. It may well be that 
data generated in this way supports this read-across to available non-testing data, and 
herewith provides sufficient confidence in a read-across derived estimate of the 
carcinogenic potency for the substance and also for the magnitude of the risks associated 
with experienced exposure levels. The data generated may also weaken or even disprove 
the basis for read-across. It is noted that experience to date on this is very limited (as 
indicated in Section R.7.7.11.1). Guidance on read-across and/or grouping is provided in 
Section R.6.2. 


As validated testing procedures are not yet available and published in the OECD test 
guideline programme, it is essential that appropriate expert advice is sought regarding 
the application and suitability of any of these other tests. 


Substances for which concern for carcinogenicity is solely based on positive genotoxicity 
data will, in a first step, be evaluated according to the approach outlined for identification 
of the genotoxicity hazard (see Section R.7.7.5). 


Formally, for a substance classified as a category 1 or 2 mutagen, a carcinogenicity study 
will not normally be required (see Section R.7.7.9); i.e. it will be regarded as a genotoxic 
carcinogen. In order to allow an assessment of the magnitude of potential cancer risks 
associated with the prevailing human exposures, it may well be that available non-testing 
data (read-across, grouping, (Q)SAR) provide a sufficiently helpful estimate of the 
carcinogenic potency of the substance (i.e. by read-across) from which risks can be 
assessed. Guidance on read-across and/or grouping, and the use of (Q)SAR is provided 
in Sections R.6.2 and R.6.1, respectively. 
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In case such an approach is not possible, an estimate of acceptable exposure conditions 
may alternatively be obtained by use of the available data from animal toxicity studies: 
i.e. by identifying the minimal toxic dose in sub-chronic studies (if available, as some 
surrogate value for the dose descriptor) and by applying a large assessment factor; see 
for further guidance Gold et al. (2003). It is stressed that expert judgement is definitively 
needed here. 


On very rare occasions, a case may be made to perform a carcinogenicity study in 
animals for substances that have been classified for mutagenicity in categories 1 or 2. 
Such a case would have to explain why the study was critically important; e.g. in the 
context of the clarification of carcinogenic risk associated with human exposures. 


For substances classified as category 3 mutagens, and for which there is no 
carcinogenicity study, there should first be an evaluation of whether classification in 
category 2 for mutagenicity is possible. If such a classification is made, then the 
approach described above can be followed with regards to carcinogenicity. Occasionally, 
it may be established that classification as a category 2 mutagen is not appropriate. In 
such instances, it should not be assumed automatically that the substance has 
carcinogenic potential. However, unless there is clear evidence to indicate the contrary, it 
is expected that these substances will be regarded as genotoxic carcinogens. 


As the previous paragraph implies, mutagenic potential in vivo is not always a reliable 
indicator of carcinogenic potential. If repeated dose toxicity studies indicate that pre-
neoplastic changes (e.g. hyperplasia, precancerous lesions) occur, then the probability 
that carcinogenic activity will be expressed is increased. Non-testing data such as read-
across and (Q)SAR may also contribute to this evaluation. 


For substances at the REACH Annex X tonnage level, the need for or waiving of a 
standard animal test should be clearly explained, taking into account all the available 
toxicological and hygiene information on the substance and/or other relevant substances. 
For example, if it can be demonstrated that the substance is used only in a closed system 
and that human exposures are negligible, it is possible to propose no further testing for 
carcinogenicity. 


It is recommended that when a carcinogenicity bioassay is required, study design and 
test protocol are well considered prior to delivering the test-proposal (e.g. OECD TG 
453). Particular consideration, based on all the available data, should be given to the 
selection of the species and strain to be used in the carcinogenicity test, the route of 
exposure and dose level selection. It is also recommended that when a carcinogenicity 
test is to be conducted, an investigation of chronic toxicity should, whenever possible, 
form part of the study protocol. Finally, the limited value of a mouse assay as second 
species should be considered in this (Doe et al., 2006). 


The approaches outlined below may be used in the assessment of the potential 
carcinogenic risk of a substance to humans, and to help decide whether or not a 
carcinogenicity test will be required and, if so, when. 


 Testing strategy for carcinogenicity R.7.7.13.3


As for other endpoints, the following three steps apply for the assessment of 
carcinogenicity (i.e. the hazard, underlying mode of action, and potency) for substances 
at each of the tonnage levels specified in Annexes VII to X of REACH. 


i. Gather and assess all available test and non-test data from read-across/proper 
chemical category and suitable predictive models. Examine the Weight of 
Evidence that relates to carcinogenicity. 
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ii. Consider whether the standard information requirements are met. 


iii. Ensure that the information requirements of Annexes VII and VIII are met; make 
proposals to conform with Annexes IX and X. 


Further details about the procedures to follow at each of the different tonnage levels are 
described below. 


Substances at Annexes VII, VIII and IX 


A definitive assessment of carcinogenicity is usually not possible from the data available 
at the Annex VII, VIII and IX tonnage levels. However, for all substances, any relevant 
test data that are already available, together with information from predictive techniques 
such as read-across or chemical grouping, should be used to form a judgement about 
this important hazard endpoint. 


The minimum information to be provided at the Annex VII, VIII and IX tonnage levels in 
relation to this endpoint is equivalent to that required for the mutagenicity endpoint (see 
Section R.7.7.2): positive results from in vitro mutagenicity studies provide an alert for 
possible carcinogenicity, and need confirmation via further testing in vitro and/or in vivo 
mutagenicity testing. As such, this will not lead to classification of a substance as a 
carcinogen, but this evidence should be taken into account in risk assessment: 
substances shown to be in vivo mutagens should be assumed to be potentially 
carcinogenic. 


Furthermore, the results of repeated dose toxicity studies and /or reproductive/ 
developmental toxicity tests may be informative about a possible carcinogenic potential: 
hyperplasia or other  pre-neoplastic effects may be observed in these studies. These 
observations may also be informative on potential mode(s) of action underlying the 
carcinogenic effect. 


Although the criteria for carcinogenicity classification may not be met in the absence of 
substance-specific carcinogenicity data, the evidence from the available information 
alerting to possible carcinogenicity should be taken into account in the risk assessment 
for this endpoint: ways that allow an assessment of the magnitude of potential cancer 
risks associated with human exposures without performing the assay are indicated in 
indicated in Section R.7.7.13.2. (see Section for derivation of DMEL and DNEL values 
Chapter R.8). 


It is important to note that at the tonnage levels below 1000 t/y, the main concern is for 
those chemicals that are genotoxic. The repeated dose toxicity studies mentioned above 
may  indicate cancers which are secondary to other forms of toxicity. For those the 
protection of human health against the underlying toxicity will also protect against cancer 
that is secondary to the toxicity. It is noted, though, that some of these non-genotoxic 
carcinogens, when not classified for any other property and not identified as such in 
(limited) repeated dose toxicity studies will go unidentified; this also regards the risks 
associated with human exposures. 
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Substances at Annex X 


All substances at this tonnage should be evaluated for carcinogenicity. 


All relevant data from all toxicity studies should be assessed to see whether a sufficiently 
reliable assessment about the carcinogenicity of the substance is possible, including 
alternative means, if needed: i.e. predictive techniques such as chemical grouping and 
read-across, and the use of (Q)SARs. On some occasions, it may be proposed to 
supplement these predictive approaches with in vitro or alternative shorter-term in vivo 
investigations in order to circumvent the need for a carcinogenicity study. This should 
usually be in the context of adding to the Weight of Evidence that a substance may be 
carcinogenic. 


Formally, if the substance is classified as a category 1 or 2 mutagen (GHS category 1), a 
carcinogenicity study will not normally be required. For a substance classified as a 
category 3 mutagen (GHS category 2) it should first be established whether a case 
should be made for a higher level of classification. 


For risk assessment, all the substances are then regarded as genotoxic carcinogens 
unless there is scientific evidence to the contrary. Ways that allow an assessment of the 
magnitude of potential cancer risks associated with human exposures without performing 
the assay are indicated in Section R.7.7.13.2. (see Chapter R.8 for derivation of DMEL 
and DNEL values). 


A carcinogenicity study may, on occasion, be justified. If there are clear suspicions that 
the substance may be carcinogenic, and available information (from both testing and 
non-testing data) are not conclusive in this, both in terms of hazard and potency, then 
the need for a carcinogenicity study should be explored. In particular, such a study may 
be required for substances with a widespread, dispersive use or for substances producing 
frequent or long-term human exposures. However, it should be considered only as a last 
resort. 


It is noted, though, that some of non-genotoxic carcinogens, i.e. when not classified for 
any other property and not identified as potential carcinogens in (limited) repeated dose 
toxicity studies will go unidentified; this also regards the risks associated with human 
exposures. 


If, in any case there is a need for further testing, the registrant must prepare and submit 
a well-considered test proposal (see Section R.7.7.6.2), and a time schedule for fulfilling 
the information requirements. 
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Figure R.7.7-2 Integrated Testing Strategy for carcinogenicity 
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Preface 


This document describes the information requirements under the REACH Regulationwith 


regard to substance properties, exposure, uses and risk management measures, and the 


chemical safety assessment. It is part of a series of guidance documents that are aimed 


to help all stakeholders with their preparation for fulfilling their obligations under the 


REACH Regulation. These documents cover detailed guidance for a range of essential 


REACH processes as well as for some specific scientific and/or technical methods that 


industry or authorities need to make use of under the REACH Regulation. 


 


The original versions of the guidance documents were drafted and discussed within the 


REACH Implementation Projects (RIPs) led by the European Commission services, 


involving stakeholders from Member States, industry and non-governmental 


organisations. After acceptance by the Member States competent authorities the 


guidance documents had been handed over to ECHA for publication and further 


maintenance. Any updates of the guidance are drafted by ECHA and are then subject to 


a consultation procedure, involving stakeholders from Member States, industry and non-


governmental organisations. For details of the consultation procedure, please see: 


http://echa.europa.eu/documents/10162/13608/mb_63_2013_revision_consultation_pr


ocedure_guidance_en.pdf  


 


The guidance documents can be obtained via the website of the European Chemicals 


Agency at: 


http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach    


Further guidance documents will be published on this website when they are finalised or 


updated. 


 


This document relates to the REACH Regulation (EC) No 1907/2006 of the European 


Parliament and of the Council of 18 December 20061. 


 


  


                                           


1 Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 
2006 concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), 
establishing a European Chemicals Agency, amending Directive 1999/45/EC and repealing Council 


Regulation (EEC) No 793/93 and Commission Regulation (EC) No 1488/94 as well as Council 
Directive 76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and 
2000/21/EC (OJ L 396, 30.12.2006, p.1; corrected by OJ L 136, 29.5.2007, p.3). 



http://echa.europa.eu/documents/10162/13608/mb_63_2013_revision_consultation_procedure_guidance_en.pdf

http://echa.europa.eu/documents/10162/13608/mb_63_2013_revision_consultation_procedure_guidance_en.pdf

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach
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italics between quotes. 
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R.7.8 Aquatic toxicity; long-term toxicity to sediment organisms 


R.7.8.1 Introduction to Aquatic pelagic toxicity 


Information on aquatic toxicity is used to assess hazard and risk to freshwater and 


marine organisms living in the water column. In addition, the data obtained from testing 


on freshwater species may also serve as basis for assessment of effects in marine 


environment as well as for extrapolation of the measured effects to other compartments 


within the aquatic ecosystem (e.g. sediment) and soil. 


Related endpoints are (i) mammalian long-term/reproductive toxicity, where information 


on endocrine activity obtained in toxicological studies may also be relevant for fish and 


(ii) degradation, where information on possible (fast) primary degradation would lead to 


inclusion of metabolites in hazard assessment of the parent compound. 


R.7.8.1.1 Definition of aquatic pelagic toxicity 


Aquatic toxicity refers to intrinsic property of a substance to be detrimental to an 


organism in short-term and/or long-term exposure to that substance. 


In general, it is assumed that the aquatic toxicity is mainly related to the waterborne 


exposure of a substance and expressed as external concentration of that substance in 


test water. There may be cases where food uptake is the predominant route of exposure 


(i.e. for lipophilic substances). These effects are measured by employment of dietary 


studies. 


Some attempts have been made to relate toxic effects to internal concentration of 


substances in the exposed organisms, e.g. by using body burden approach. This 


approach has to be further developed and verified/validated before its application for 


regulatory purposes (for details see Section R.7.8.10). 


Acute toxicity related to waterborne exposure is generally expressed in terms of a 


concentration which is lethal to 50% of the test organisms (lethal concentration, LC50), 


causes a measurable adverse effect to 50% of the test organisms (e.g. immobilization of 


daphnids), or leads to a 50% reduction in test (treated) organism responses from control 


(untreated) organism responses (e.g. growth rate in algae) following an exposure in the 


range of hours to days, expressed as effective concentration, EC50. 


Chronic toxicity related to waterborne exposure refers to the potential or actual 


properties of a substance to cause adverse effects to aquatic organisms during exposures 


which are determined in relation to the life-cycle of the organism. Such chronic effects 


usually include a range of sublethal endpoints and are generally expressed in terms of 


NOEC (No Observed Effect Concentration), LOEC (Lowest Observed Effect 


Concentration), ECx or MATC (Maximal Acceptable Toxicant Concentration). Further 


guidance on these terms is given in Chapter R.10. 
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Observable endpoints in chronic studies typically include survival, growth and/or 


reproduction. Chronic toxicity exposure durations can vary widely depending on test 


endpoint measured and test species used. 


Although data from standard toxicity tests (internationally harmonised test guidelines) 


are preferred, adverse effects in the water environment may also be predicted from 


other information sources. 


R.7.8.1.2 Objective of the guidance on aquatic pelagic toxicity 


The main objective is to provide guidance to registrants on aquatic pelagic toxicity 


testing and to develop an Integrated Testing Strategy (ITS) for aquatic toxicity aiming at 


gathering data and information on substances to enable the environmental hazard 


assessment, i.e. for use in classification and labelling and derivation of the PNECwater 


(Predicted No Effect Concentration for water) and for determination of the toxicity (T) 


criterion in the PBT assessment.. The PNECwater is compared with the Predicted 


Environmental Concentration in water (PECwater) to decide whether there is a risk or not 


to pelagic organisms from the exposure to the substance. 


Depending on the intrinsic properties of the substance and available exposure 


information, examination of additional possible adverse effects relevant for the aquatic 


ecosystem could be necessary: 


 Substances that are potentially capable of depositing on or sorbing to 


sediments to a significant extent have to be assessed for toxicity to sediment-


dwelling organisms. In addition, marine sediment effects assessment is 


necessary for substances that are known to be persistent in marine waters 


and may accumulate in sediments over time. Guidance for the assessment of 


toxic effects on sediment organisms is provided in Section R.7.8.7. 


 In addition, if, in the course of evaluation of available information, it is 


confirmed or indicated that a substance displays an endocrine mode of action 


in aquatic organisms, this may constitute a concern that requires further 


investigation regarding potential adverse effects on development or 


reproduction. If a clear link between serious adverse effects and an endocrine 


mode of action can be established, the substance may fall under the 


provisions of Article 57(f), which specifies that substances - such as those 


having endocrine disrupting properties (…) – for which there is scientific 


evidence of probable serious effects to human health or the environment 


which give rise to an equivalent level of concern to those of CMR, PBT or vPvB 


substances may be included in Annex XIV of substances subject to the 


authorisation procedure. The inclusion will be decided on a case-by-case basis 


following the preparation of an Annex XV dossier by the Competent 


Authorities. As this kind of information is not part of the standard information 


requirements set out in REACH Annexes VII-X (see below), this part of the 


guidance is based on the evaluation of available information. Guidance for the 


evaluation of available information on endocrine activity is provided in Section 


R.7.8.11. 
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Figure R.7.8—1 summarises the general regulatory steps that are relevant for aquatic 


toxicity. It starts with the evaluation of existing information and, based on this 


information a conclusion whether evaluation of waterborne exposure is sufficient or 


evaluation of toxicity to sediment dwelling organisms should be included. As a second 


step in the hazard assessment has to be performed the classification and labelling (C&L) 


(for substances manufactured/imported at less than 10 tonnes per year and more than 


10 tonnes per year) and the determination of the. PNECwater in the frame of the Chemical 


Safety Assessment (CSA) (for substances manufactures/imported at ≥10 t/y) as well as 


for PBT assessment. Guidance for gathering of and evaluation of information for these 


steps is provided in this document. The guidance for the evaluation of sediment toxicity 


is provided in a separate document. If, based on available information, a substance is 


suspected to exhibit endocrine activity, it might be necessary to assess the endocrine 


disruption potential of the substance. Guidance for this step is provided in Section 


R.7.8.11 of this document. 


Figure R.7.8—1 Regulatory steps relevant for aquatic toxicity 


 


 


 


R.7.8.2 Information requirements for aquatic pelagic toxicity 


As described in Annex VI to REACH all available existing information should be 


collected and considered in the hazard assessment, regardless whether testing for a 


given endpoint is required or not at a specific tonnage level. Minimum information 


requirements are set out in Annex VII- X. If information required in Annex VII- X is not 


available, testing is required unless modification according to general rules described in 


Annex XI is possible. If the test needed (regarding ecotoxicological information) 


concerns Annex IX or X a testing proposal has to be prepared and submitted to the 
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Agency. Further information on general rules described in Annex XI is provided in 


Chapter R.5 and Section R.7.8.3. The following paragraphs summarise requirements 


according to Annex VII–X. 


For substances covered by Annex VII to REACH short-term toxicity testing on 


invertebrates (preferably Daphnia) and growth inhibition study on aquatic plants 


(preferably algae) are required. However, these short-term studies do not need to be 


conducted if there are mitigating factors indicating that aquatic toxicity is unlikely to 


occur (e.g. the substance is highly insoluble in water or the substance is unlikely to cross 


biological membranes). 


In addition, the short-term testing on invertebrates does not need to be conducted if a 


long-term aquatic toxicity study on invertebrates is available or if adequate information 


on environmental classification and labeling is available. 


If the substance is poorly water soluble the long-term toxicity testing (according to 


Annex IX to REACH) must be considered (For more detailed description of potentially 


mitigating factors see Section R.7.8.7, for interpretation Section R.7.8.5).  


For substances covered by Annex VIII to REACH short-term toxicity testing on fish is 


additionally required. In analogy to the tests required on Annex VII to REACH, this test 


does not need to be conducted if there are mitigating factors indicating that aquatic 


toxicity is unlikely to occur (e.g. the substance is highly insoluble in water or the 


substance is unlikely to cross biological membranes). 


However, if the chemical safety assessment according to Annex I indicates the need to 


investigate further effects on aquatic organisms, long-term testing as described in Annex 


IX to REACH must be considered. Long-term testing should also be considered if the 


substance is poorly water soluble. For explanation and interpretation see Section 


R.7.8.4.3 on exposure considerations. 


For substances covered by Annex IX to REACH long-term toxicity testing on 


invertebrates (preferably Daphnia) and fish is required, if the chemical safety 


assessment according to Annex I to REACH indicates the need to investigate further the 


effects on aquatic organisms. Examples of cases triggering further testing are presented 


in Section R.7.8.4.3 on exposure considerations. 


In case of the long-term toxicity testing on fish, information on one of the following 


studies must be provided: (for explanation see Section R.7.8.5 on suitability of data on 


CSA). 


 Fish Early Life Stage (FELS) toxicity test (OECD TG 210): the revised OECD 


TG 210 should be regarded as the most suitable test guideline for addressing 


the information requirements related to fish long-term testing under REACH. 


 Fish, juvenile growth test (OECD TG 215): this test can be 


accepted/recommended, on a case-by-case basis, if there are well founded 


justifications indicating that growth inhibition is the most relevant effect in fish 


for the assessed substance. 


It should be noted that the OECD TG 210 does not cover reproductive endpoints and 


therefore, other OECD TGs should be considered for endocrine disrupting chemicals or 
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when other effects not covered by early fish development are expected to be of 


particular relevance. 


For substances covered by Annex X to REACH there are no additional information 


requirements for pelagic aquatic toxicity. 


As stated above the data are generated for environmental hazard assessment of 


substances (i.e. classification, derivation of PNEC) and (PB)T assessment (see Section 


R.7.8.5 on conclusion on the endpoint). 


It should be noted that if the registrant cannot derive a definitive conclusion (i) (“The 


substance does not fulfil the PBT and vPvB criteria”) or (ii) (“The substance fulfils the 


PBT or vPvB criteria”) in the PBT/vPvB assessment using the relevant available 


information, he must, based on section 2.1 of Annex XIII to REACH, generate the 


necessary information for deriving one of these conclusions, regardless of his tonnage 


band (for further details, see Chapter R.11 of the Guidance on IR&CSA). In such a case, 


the only possibility to refrain from testing or generating other necessary information is to 


treat the substance “as if it is a PBT or vPvB” (see Chapter R.11 for details). 


R.7.8.3 Information on aquatic pelagic toxicity and its sources  


Below different types of information relevant for assessing aquatic toxicity are 


presented. This includes available testing (in vitro and in vivo) and non-testing methods 


((Q)SAR, read-across and categories) that generate information on aquatic toxicity 


relevant for regulatory purposes. 


R.7.8.3.1 Data on aquatic pelagic toxicity 


Testing data on aquatic pelagic toxicity 


In Vitro Data 


At present, there are no EU / OECD guidelines for in vitro tests of relevance to aquatic 


toxicity. 


There are ongoing efforts to develop and validate in vitro methods, which in future might 


be useful in a testing strategy for acute aquatic toxicity (e.g. ECVAM study on 


optimisation of cytotoxicity tests and CEFIC LRi study ECO 8 aiming to replacing the 


acute fish toxicity test using fish cell lines and fish embryos). 


The use of fish cells in environmental toxicology was reviewed at the ECVAM workshop 


(Castano et al., 2003, ECVAM workshop report 47) and ECETOC (2005). 


Primary cells: Primary cells are freshly isolated cells from various tissues: liver, gill 


epithelia, gonads, kidney macrophages, skin epithelia, endocrine tissues, muscle cells 


and white blood cells. Primary cells require the use of living animals. They express many 


of the differentiated cellular structures and functions of their source tissue and are 


particularly suitable for mechanistically oriented studies on cell-specific toxicant fate and 


action. 


Fish cell lines: More than 150 permanent fish cell lines are available, most of them are 


fibroblast or epithelia-like and derive from tissue of salmonids and cyprinids. Most of the 
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tests with permanent cell lines (monolayers or suspension cultures) measure the basal 


cytotoxic effects of chemical substances. 


Results from in vitro studies based on mammalian systems may be of interest for the 


assessment of endocrine activity (see Section R.7.8.11). 


In vivo data (single species) 


Information on aquatic toxicity may be acquired from studies performed according to 


existing national and international guidelines as well as from scientific literature, where 


different aspects of aquatic toxicity are examined. The available guidelines are focused 


on measuring of adverse effects of substances due to waterborne exposure. Since there 


are no internationally harmonised guidelines for feeding studies in pelagic species, tests 


employed in assessment of oral exposure are designed on case-by-case basis. 


In general, the majority of the test guidelines for pelagic system are exclusively 


developed for testing of either freshwater or saltwater species. There are, however, 


guidelines providing procedures that are suitable for testing of species from both water 


systems (see Tables in Section R.7.8.8). 


EU/OECD Test guidelines 


The EU/OECD test guidelines comprise internationally agreed testing methods for 


environmental effects. Tests undertaken using these guidelines are useful for both risk 


assessment and classification purposes. Data obtained from a test carried out in 


accordance with an OECD test guideline are covered by the principle of mutual 


acceptance of data (MAD), thereby reducing  the number of tests that needs to be 


conducted saving both animals and money. 


There are a number of the tests guidelines available. They provide information on short-


term and long-term toxicity to aquatic species (both freshwater and marine) due to 


waterborne exposure. Several new test methods, including potential alternative methods 


to vertebrate animal testing, are currently under development and validation. Both the 


available tests guidelines and these under development are presented in Section R.7.8.8. 


The information requirements of REACH are, in principle, met by studies carried out 


according to the currently adopted OECD test guidelines. However, if required by further 


evaluation, additional (more adequate) tests (e.g. on organisms not included in OECD 


test guidelines) may be selected from the lists of guidelines developed by other 


regulatory bodies (see Section R.7.8.82). 


 


 


                                           


2 Following development in the field of eco-toxicology new test guidelines are developed and 


available test methods undergo changes. Their procedures may be revised or some of the 
guidelines may even be exchanged by other, better tests. Therefore every table that aims at 
compiling all available test guidelines will soon become obsolete. The table in Appendix R.7.8—2 


gives the status from 1998 (OECD 1998). Therefore, the user is advised to consult the 
organisation that has issued the selected guidelines for its current status (addresses to the 
organisations are also presented in Appendix R.7.8—2). 
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Other test guidelines 


Acceptable alternatives to the OECD test guidelines are published by the OPPTS, US-EPA, 


various EU countries (national standard methods) and organisations such as ASTM, ISO 


(for detailed list of available guidelines see Section R.7.8.8).  


Non-guideline studies 


In addition to results from guideline studies, also results from non-guideline non-GLP 


studies may be available. The studies may vary in duration, endpoints measured; 


species exposed etc. compared to the standard test guidelines. Despite the variability in 


the test performance the results may be useful for hazard assessment (e.g. direct in 


calculation of PNEC or indirect in application of Weight-of-Evidence). However, these 


data should be particularly assessed for their adequacy (reliability and relevance) and 


completeness (for details see Section R.7.8.4.1 on criteria for the evaluation of in vivo 


testing data). 


Information sources 


Data from different tests measuring toxicity to aquatic species (results from tests 


performed according to the test guidelines and to non-standard procedures) may be 


gathered in different databases. Not all databases routinely make a quality check of the 


data before their inclusion in the database. Unless the data quality is known user is 


recommended to consult original scientific paper where these data were derived. Aquatic 


toxicity data may also be reviewed in scientific reports. References to these databases 


and documents are presented in R.7.8.8. 


In vivo – multiple species (field data)  


Experimental ecosystem studies are aiming at understanding both fate and effects at 


higher tiers of ecological integration. The design of any study is dependent on the 


objectives and includes: 


 to gain more knowledge about ecosystem structure and function (and thus 


help to develop better ecosystem models); 


 to develop and validate predictive models for chemical effect; with enough 


information about the chemical fate in the particular experimental ecosystem 


to be able to define NOECs, ECx or effect levels at different loading rates; 


 to evaluate environmental quality standards derived from laboratory toxicity 


data through extrapolation (improvement and refinement of extrapolation 


models); 


 to study the resilience of ecosystems in terms of time required for restoration 


after chemical disturbance; and, 


 to obtain data required for regulatory purposes of assessing fate and/or 


effects in natural ecosystems (Crossland et al., 1992). 


Because different objectives exist for conducting model ecosystem tests, not all test 


results may be equally useful, especially with respect to regulatory purposes. 
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Numerous expert meetings concerning the development and design of experimental 


ecosystem studies involving all stakeholders have been held over the past 20 years. An 


OECD guidance for the conduct of simulated freshwater lentic (standing water) tests in 


the form of outdoor microcosms and mesocosms is available (OECD 2006a). 


The choice of endpoints to measure during an experimental ecosystem study should not 


be exhaustive and preferably targeted based on knowledge developed from lower tiers of 


fate and effects assessment.  


However, because experimental ecosystems offer the advantage of addressing ecological 


properties that cannot be considered in lower tiers (and inherently addressed in 


subsequent PNEC extrapolation), such as species diversity, trophic structure, species 


interactions and so on, these may be useful to consider when designing, conducting and 


interpreting a study (OECD 2006a). 


Non-testing data on aquatic pelagic toxicity 


A general guidance on the use of (Q)SAR results and chemical grouping approaches is 


given in Sections R.6.1 and R.6.2. The following section provides an overview of different 


information sources for (Q)SAR predictions and grouping approaches specific for the 


assessment of aquatic toxicity. Additional, more generic sources of information are 


summarised in Chapter R.4. Guidance for the evaluation of the results of these 


approaches is provided in Section R.7.8.4.1. 


(Q)SAR 


General guidance on QSAR is given in Section R.6.1 and a more specific guidance on 


QSAR for estimating for toxicity to the environment is given in Chapter R.10. 


Available (Q)SAR methods can be summarised using the following categories: 


 Schemes for the prediction of the mode of action/structural class of a 


compound (baseline toxicity, excess toxicity) 


 Qualitative information from structural alerts 


 QSARs predictions from individual models (e.g. narcosis, other modes of 


action, QICARs and QCARs for metals and inorganic metal compounds) 


 QSARs predictions from expert systems 


 Databases of (Q)SAR predictions 


 Activity-activity relationships (QAARs) predictions 


Grouping approaches 


General guidance on grouping approaches is given in Section R.6.2 and a more specific 


guidance on QSAR for estimating for toxicity to the environment is given in Chapter 


R.10. 



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
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R.7.8.4 Evaluation of available information on aquatic pelagic toxicity 


Below criteria for evaluation of the gathered information are presented. Integration of 


the gathered information should lead to an understanding of the toxic profile of the 


substance, its potential exposure routes, its mechanism of action and its potential for 


distribution in the environment. 


Toxic effects of substances in the aquatic environment are among others related to (i) 


intrinsic physical and chemical properties of substances and (ii) physical and chemical 


properties of the aquatic (tests) systems. These two information have to be taken into 


account when evaluating the available information on aquatic pelagic toxicity. 


Properties of substances and of test systems 


For most organic chemicals uptake from water is believed to be the predominant route of 


uptake (for very hydrophobic or very sorptive substances does uptake from food become 


important). It is believed that substances dissolved in water and taken up by organisms 


may accumulate to a certain internal concentration, which may then cause adverse 


effects. Therefore factors that influence bioconcentration influence also toxicity to 


aquatic species. Molecular weight, water solubility and log Kow of substances are such 


factors. They are described in detail in Section R.7.8.7. In addition other substance 


related factors like degradation are described in this chapter. 


In the context of toxicity, properties of aquatic (test) systems may or may not create 


optimal conditions for recording possible adverse effects. Therefore they are important 


quality parameters to be taken into account while evaluating toxicity studies. The water 


quality parameters that influence toxicity testing are also described in Section R.7.8.7. 


For metals and inorganic metal compounds exposure through the water is also the 


predominant route. For many metals bioavailability and detoxification mechanisms is 


known to modulate both accumulation and toxicity (McGeer et al., 2002). 


The criteria for evaluation of information on the physico-chemical properties of 


substances are provided in Section R.7.1.Furthermore consideration should be given to 


whether the substance being assessed can be degraded, biotically or abiotically, to give 


stable and/or toxic degradation products. Where such degradation can occur, the 


assessment should give due consideration to the properties (including toxic effects) of 


the products that might arise. 


Other considerations  


Information on exposure must also be taken into account when deciding on the aquatic 


pelagic tests to perform. Before their use the exposure data should be validated in 


respect to their representativeness, completeness, relevance and reliability.  


For existing data evaluation it is common that the full study information will not be 


available to fully assess in detail all of the considerations above. The study may be of 


good quality, however, and the study result can still be considered for use as part of a 


Weight-of-Evidence. Under these circumstances, key information should be available to 


give some confidence that the underlying data are of good quality. Where such 


circumstances exist it is critical to know that the test has been carried out to 


standardised test guidelines. The study method should be reported. In addition key 
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study information should also be provided in the technical dossier (further guidance is 


given in the Section 8 of the guidance on registration). These are 1) test substance 


identification, 2) sample purity, 3) test species and 4) test duration. Without this 


information and in the absence of other key study information or other studies for the 


same endpoint it is extremely difficult to justify use of that particular study result on its 


own. The study may be used in combination with other data as part of a Weight-of-


Evidence approach (see Section R.4.4) 


Other programmes/ secondary sources of data 


There are also circumstances where reported values have already been through a 


screening process such as the SIDS program or through an EU existing substances risk 


assessment (http://esis.jrc.ec.europa.eu/). In such circumstance the data may be 


considered sufficiently reviewed as to not require further evaluation assuming that the 


problems have been highlighted with the study(ies) of interest. Data reported as part of 


other equivalent peer reviewed risk assessment programs (e.g. HERA 


(http://www.heraproject.com/)US-EPA HPVC Challenge Programme) may also be 


considered in this way although a level of expert judgement is required to evaluate the 


quality of these programmes and further justification in the use of such a programme 


data may be required. 


R.7.8.4.1 Data on aquatic pelagic toxicity 


Testing data on aquatic pelagic toxicity 


In vitro data 


Although the extrapolation of in vitro data to in vivo data is discussed in literature 


further research in this area is needed (ECETOC, 2005) and there is currently not 


enough information available to give guidance for the extrapolation from in vitro data to 


in vivo data. Various publications show that, for the correlation with in vivo results the in 


vitro bioavailability of the substances tested should be considered (Guelden and Seibert 


2005; Bernard and Dyer 2005; Schirmer 2006). 


Currently, there are no validated fish cell systems available. Nevertheless, information 


from in vitro studies might be considered in a Weight-of-Evidence approach provided 


that they fulfil certain data quality aspects and comply with the Annex XI criteria. 


Annex XI states that suitable in vitro methods should be well developed and fulfil certain 


criteria, e.g. the ECVAM criteria to enter a pre-validation study (Curren et al., 1995). 


Based on these, the following information on the study/method would be useful: 


 the source of data should be named (e.g. publication, study report, in-house 


data, interlaboratory study) 


 fish cell system: 


- primary cells (tissue used for isolation)  


- fish cell line and if available passage number 


- for both, culture conditions (e.g. medium, serum, serum-free) 



http://esis.jrc.ec.europa.eu/

http://www.heraproject.com/
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 protocol used (e.g. incubation temperature, exposure time, replicants, 


endpoint measured, positive and negative controls, data analysis and 


interpretation, limitations, etc) 


 status of standardisation of protocol 


- in house validated (evidence of repeatability) 


- used in other labs (evidence of reproducibility) 


- nominal or measured concentration 


- comparison to other in vitro / in vivo tests 


- data on other substances tested with the method 


Primary cells are more suitable to evaluate specific toxic effect, e.g. isolated hepatocytes 


for liver toxicity, metabolism or isolated gill epithelia for effects on the gill barrier 


function, toxicant uptake and metabolism. However they require the use of living 


animals. Cytotoxicity tests using fish cell lines are more likely to indicate acute toxic 


effects although it is necessary to consider that they might lack of realistic toxicokinetics 


including metabolism 


The ongoing standardisation and validation efforts might provide validated methods 


which will then be included into testing strategies. 


In vivo data (single species) 


INITIAL RELIABILITY SCREENING 


An initial review of the reliability of data should be made in order to filter out the most 


reliable values for consideration. For many existing substances the test data available 


will have been generated prior to the establishment of standard protocols and Good 


Laboratory Practices (GLP). To address the potential variability in data quality in older 


data collections, there are various possible approaches. These include methods such as 


those employed by the OECD (2000a), U.S. EPA (2002), Hobbs et al. (2005) or the 


recommendations of Klimisch et al. (1997) which are introduced and described in 


Chapter R.4 of this guidance document. Further data on structurally similar substances 


may be available and these may add to the toxicity or ecotoxicity profile of the 


substance under investigation. 


Klimisch et al. (1997) describe the parameters that need to be considered to evaluate 


the quality of a non-standard test. However, the authors do not describe the expert 


judgement process by which the strengths and weaknesses in the reporting of these 


different parameters are integrated to determine an overall quality assessment. To 


address this limitation, the following set of quality criteria, which are a development of 


Klimisch et al. (1997), should be considered (see below for further details): 


 Description of the test substance. 


 Description of the test procedure including exposure period. 


 Data on the test species and the number of individuals tested. 


 Description of measured parameters, observations, endpoints. 
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 Control data available and acceptable according to guidelines. For some 


species used in environmental toxicity tests, guidelines are not available and 


in this instance, the guideline for the taxonomically closest equivalent species 


should be used. 


 A concentration-response has been established, except in the case of limit 


tests determining a NOEC/ECx. 


 Achieved exposure concentrations were measured in the test medium or 


vehicle. For aquatic toxicity tests, measurements should be made at least at 


t0 and tend and exposure should be calculated in terms of geometric mean 


measured concentrations unless measured concentrations were within 20% of 


the nominal concentration, in which case the nominal concentrations may be 


used. 


If available data do not conform to the quality standards, the data should be 


reconsidered, to determine whether any of them are acceptable under current 


circumstances, and in particular, that they will not underestimate toxicity. For example, 


in an environmental toxicity test the data could have been rejected due to an absence of 


measured concentrations in the test media, but for a test substance whose 


physical/chemical properties suggest a low potential for biodegradation / volatilisation / 


sorption, the data may be acceptable. 


Irrespective of whether or not data meet the full set of quality criteria, consideration 


should be given as to whether the data: 


 are outliers in a large data-set for a particular substance; 


 fit with what is known of the toxicity of other related substances. 


Checklist 


After an initial screen, a number of studies will be screened out on which to focus and a 


second stage of screening is likely to be necessary. In an ideal world this considers what 


is essentially a minimum set of criteria which should be met. The following 


considerations relate to the aquatic toxicity testing at this second screening:  


Test substance/ test substance identification 


It is important to be able to accurately identify the substance tested. This should include 


an adequate description of the test substance. Ideally this should include an 


internationally recognised identifier such as the CAS number. However, the CAS number 


is not always unique to a substance and so a chemical description may be sufficient as 


long as the description is sufficiently detailed to allow clear identification. For example, 


positioning of particular moieties around a ring structure can be important from an 


(eco)toxicity point of view so a description of dichloro- should be more clearly identified 


as 1,3-dichlor etc. A further example can be where the term alkyl is used when an exact 


chain length should be described. 


It is critical to ensure that the test material which has been tested is actually consistent 


with the substance being registered. It may be for example that the material tested is a 


mixture of homologous chain lengths which are a different distribution to the CAS 
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number being registered. This may be acceptable. However, this information should be 


clearly described and justified why such data can be used. 


Chemical purity should be described and where possible identification of the impurity 


should be made. The impurity can be important can be responsible for the majority of 


observed toxicity of a sample even if it is present at low levels. There are cases where 


studies have been carried out on test materials which have included with them a 


component which is present intentionally (such as preservatives). In some cases these 


studies may have been carried out intentionally on this mix in order to replicate more 


closely the actual material used/ sold. This factor should be considered when assessing 


the data. 


Water solubility should be reported ideally. Results which occur above the limit of water 


solubility should be considered in further detail – see Section R.7.8.7. 


Test Organisms  


Details of the taxonomic identity of the organisms used in the study should be described 


to include the genus and the species. In some cases the genus alone can be sufficient 


information where it is known that all members of that genus are of similar sensitivity. 


Where studies are conducted to standard methodologies such as the OECD guidelines 


described earlier, often these have listed standard organisms for which the test method 


is relevant. Non-standard species can also be accepted. However, these should be 


properly identified and characterised in order to ensure that the test method is suitable. 


Test setup 


The test system should be adequately described and wherever possible the test should 


be in accordance with an internationally accepted guideline. Non-standard methods can 


be accepted but clear description of the methods should be made. If a non-standard 


method is described or a standard method is followed and a judgement on whether the 


method has been adhered to, then the following are to be considered:  


Test procedures and conditions should be reported to include standard/recognized 


procedures, appropriate acclimation procedures followed, certain conditions noted (test 


temperature, dissolved oxygen levels, pH, lighting), and placement of test units to avoid 


position effects) etc.  


 


Test duration. This is critical information in deciding reliability of a study and must be 


reported. These do vary by endpoint/ study. Key values have been described previously 


under Guideline Studies. Deviations from these will make comparison with results from 


other studies difficult even when these studies are of good quality (e.g. Daphnia sp EC50 


results are commonly reported at 24 hours compared to the standard 48 hours).  


 


Deviations from standard guidelines. Where deviations are made from the standard 


guidelines these should be clearly described. Such studies will by default not be scored 


as reliability 1 under Klimisch. However, with clear documentation the studies may be 


classified as reliability 2. Without such descriptions the study may be scored as reliability 


3 or 4, both of which would indicate less than favourable study results.  
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Route/Type of exposure. Delivery of the test substance is a critical factor to consider to 


ensure suitable exposure to the test organisms. For algae, static tests are common. For 


Daphnia studies static or semi-static tests are common and for fish static, semi static 


and flow-through studies are common. The potential effect of any relevant phys-chem 


properties of the substance such as solubility, high adsorption, precipitation etc on 


delivery should also be documented.  


In some studies food is added during the exposure period (e.g. green algae are added as 


food in a Daphnia reproduction test). In such cases exposure may also occur via food for 


substances that adsorb to the algae. 


 


A description of the test medium and dilution water should be included to ensure that it 


is for example correctly made, of specified hardness and salinity range etc. Other 


relevant quality criteria should be included also as appropriate such as total organic 


carbon, un-ionized ammonia. Besides ensuring that all abiotic factors fall within the 


tolerance limits of the test organisms a proper description of other abiotic parameters, 


e.g. dissolved organic carbon concentration (DOC), cations and anions etc., that govern 


the speciation (i.e. availability) and subsequently may influence the uptake of certain 


chemicals. In particular influence of abiotic factors on the bioavailability of some metals 


and inorganic metal compounds have been studied and for certain of these chemicals 


correction for bioavailability is possible and relevant. The term bioavailability3 is in the 


context of environmental risk assessment of metals used to describe both the availability 


of metals due to speciation phenomena (a part which is independent of the organism and 


where chemical speciation models could be used as a first tier to reduce variability) and 


the real bioaccessibility part influenced by biological/physiological factors (e.g. 


competition effects as captured in Biotic Ligand Models).  


Furthermore, in the case of testing essential metals and metal components a proper 


description of the culture conditions, specifically related to the level of essential metals 


and inorganic metal compounds added or already present in the culture media could give 


valuable insight on issues such as acclimation. The way how bioavailability can be taken 


account of in aquatic effects assessment for metals and inorganic metal compounds is 


further elaborated in the guidance on metals.  


Test concentrations/dose levels and number of concentrations should be known and 


where possible evidence provided that concentrations have been maintained throughout 


the duration of the test. Therefore, measured concentrations are preferred over nominal 


(non-measured) concentrations. If measured concentration are <80% of nominal 


concentrations, effect values should be related to mean measured concentrations. For 


                                           


3 Bioavailability of metals: A metal is considered bioavailable when it is free for uptake by an 
organism and when it result in a toxicity response (Newman and Jagoe, 1994; Campbell et al., 


1988). The main idea behind the concept of “bioavailability”, is that the toxic effect of a metal 
does not only depend on the total (or dissolved) concentration of that metal in the surrounding 
environment, but also on the complex interaction between physico-chemical factors, the free metal 


ion considered and the biological ligand on which the metal binds and result in a toxic response of 
the exposed organism. In other words, the same total metal concentration does not result in the 
same degree of toxic effect on an organism under all environmental conditions. 
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flow-trough studies the arithmetic mean of measured concentrations should be 


calculated, for static or semi-static tests the geometric mean of measured concentrations 


(see Section R.7.8.7). In some cases where only nominal concentrations are provided, 


expert judgement may be required to decide whether test concentrations are likely to 


have been maintained. Such circumstances may occur if: 


 It is known that the material is abiotically and biotically stable (from e.g. 


stability in water/ biodegradation studies etc such as OECD 111, OECD 113, 


OECD 301A-F, OECD 310, OECD 302A-C) to conclude that the concentrations 


are likely to have been maintained during the study. 


 The test substance is soluble, well below its limit of solubility, 


 Is non volatile 


 Has low adsorbance to either delivery apparatus or the exposure vessels 


For metals and inorganic metal compounds there is a strong preference for using 


measured data because potential issues related to natural background, to analytical 


errors and to the limited solubility of some metals and inorganic metal compounds. If it 


is not mentioned whether the reported toxicity values are based on measured 


concentrations, they should be considered as nominal concentrations. In cases where no 


measured data are available the use of nominal concentrations could be considered. In 


artificial media, where the metal background concentration is often very low compared 


to the effects levels, nominal concentrations could  usually be used as long as the tests 


are based on soluble metal salts. When natural waters are used instead of artificial test 


media there could be a concern with the use of nominal values when the derived 


NOEC/EC10 values are close to the reported background values of the natural water used 


as these concentrations could potentially contribute to the observed toxicity in a 


significant way and as result the use of a nominal values would overestimate toxicity.  


However, it must be emphasized that most often information on metal background 


values in natural waters is not readily available Furthermore natural background 


concentrations for metals can vary substantially and can not easily be distinguished from 


anthropogenic metal concentrations. For sparingly soluble metals measured data on the 


dissolved fraction4 are always required for getting reliable toxicity test data. If the 


solubility is exceeded the test result has to be considered as unreliable. Results from 


tests where a visual precipitation is observed should be discarded. The absence of a 


visual precipitation does not exclude that colloids may be present that could affect the 


test results. For more specific guidance see section on difficult substances in Section 


R.7.8.7. 


In some cases studies will have been carried out with the use of solubilisers. In these 


circumstances it is important to consider the change in bioavailability of the test 


substance and also the potential impact of the solubiliser. Studies performed without 


solvents/solubilizers are preferred over studies with solvents. Solvent concentrations 


                                           


4 Different definitions for the dissolved fraction exist. Most often the dissolved fraction in 


ecotoxicity tests refers to the fraction that passes through a filter of 0.45 µm. It should be noted, 
however, that this definition may not necessarily refer to the metals in solution. In the range of 
0.01-0.45 µm colloid inert particles that remain suspended may exist. 
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should be the same in all treatments and controls. Further guidance on the interpretation 


of studies performed with the use of solubilisers is given in OECD (2000c).  


Where a reasonable estimation of the exposure concentration cannot be determined then 


the test result should be considered with caution unless as part of a Weight-of-Evidence 


approach. 


Controls: All studies must have controls. If a solvent is used, also solvent controls are 


necessary.  


Test endpoints and reported data. Confidence in the reliability of a study can be 


increased if dose-response or concentration-response is evident and some measure of 


data quality such as GLP is reported to have been followed. Where a test result is 


reported as a less than (<) value this cannot be used. Results reported as greater than 


(>) can be used as additional information and may in some cases be considered directly 


instead of a fully defined result. However, this result should be justified with 


considerations of the test set up and phys-chem properties etc which may influence the 


result. 


Statistical analyses. Statistical methods for derivation of LC50, EC50, IC50, NOEC values 


etc should be reported. Where possible these should be presented with relevant 


reliability criteria. However, in the absence of these a description of the method could be 


considered acceptable. 


Test design: Studies should be designed to enable sufficient statistical differences to be 


established between controls and test ingredient solutions. Further guidance on number 


of replicates, number of test organisms per replicate, number of concentrations 


necessary for a reliable ECx and/or NOEC/LOEC determination can be found in the 


different OECD test guidelines.  


Hormesis effect: Hormesis has been observed for metal as well as organic substances 


and has been related to enhanced performance at low levels of induced stress (=at lower 


test concentrations).  In such cases it is indeed important to use the neutral control data 


as a reference or to use specific models designed to model hormesis phenomenons 


(Brain and Cousens, 1989, Van Ewijk and Hoekstra, 1993; Schabenberger et al., 1999; 


Cedergreen et al., 2005). The need to take the activating part into account when 


deriving an ECx should be considered when appropriate.  


For metals and especially, essential metals, the observation of hormesis may however 


also indicate a metal deficiency of the control medium and this needs to be avoided (see 


- description of the test medium). The possibility of a hormesis effects, observed for 


essential nutrients, needs to be considered when evaluating the calculation of EC10 


values beyond the lowest tested concentration. 


 


Guidance of specific test types for freshwater species 


In the following practical guidance is given for the evaluation of data from non-standard 


ecotoxicity tests. 
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Evaluation of data from growth inhibition testing on algae, aquatic plants (OECD 201 


(2006c), 221 (2006d) and other standard and non-standard tests):  


Commonly used and favoured tested species are Pseudokirchneriella subcapitata 


(previously named Selenastrum capricornutum) Scenedesmus subspicatus and Chlorella 


vulgaris. All can be considered as equally accepted preferred species.  


The algal test is a short-term test although it provides both acute and chronic endpoints. 


The preferred observational endpoint in this study is algal growth rate inhibition because 


it is not dependent on the test design, whereas biomass depends both on growth rate of 


the test species as well as test duration and other elements of test design.  


Often both acute growth rate EC50 (ErC50) and biomass (EbC50) endpoints are reported 


however the latter should not be used. The reason is that direct use of the biomass 


concentration without logarithmic transformation cannot be applied to an analysis of 


results from a system in exponential growth. Where only the EbC50 is reported, but 


primary data are available, a re-analysis of the data should therefore be carried out to 


determine the ErC50. Where other supporting data exist as part of a Weight-of-Evidence 


approach it may be possible to consider an EbC50 value if only this value is reported. 


However, if only an EbC50 is reported and no primary data are available, it should be 


considered to perform a new algae study to obtain a valid ErC50 and NOEC or ErC10 


especially if algae are the most relevant species for the effects assessment.  


The typical test duration for this study is 72 hours. However, 96 hours is also commonly 


reported. This should be used as an equally acceptable value. For existing substances 


often algae tests with a duration of >96 h are available. As it cannot be assumed that 


the algae are in the exponential growth phase during the whole exposure period, the 


result from such tests cannot be used, unless the available raw data show monotone 


exponential growth of the controls. This also applies to reported chronic NOEC values. 


Common examples of this are 7-day and 14-day reported values.  


It is sometimes seen also when test was done according to standard test guidelines, that 


the exponential growth ceased in the control before the end of the test period. Likewise 


it may be seen that the validity criteria of the test were not fulfilled (pH increase etc.) or 


growth of the algae in the exposed concentrations was increased (due to e.g. loss of test 


substance from the test system) at the end of the test. In such cases only data from the 


part of the test where exponential growth occurs and the validity criteria for the controls 


are fulfilled, should be used. In many such cases this may be achieved by excluding data 


from the last test day from the calculation of ErC50 and NOEC or ErC10.  


Common problems associated with algal study measurements result from coloured test 


materials and those with particular particle size (see Section R.7.8.7).  


The most commonly used vascular plants for aquatic toxicity tests are duckweeds (Lemna 


gibba and Lemna minor). The Lemna test is a short-term test although it provides both 


acute and sub-chronic endpoints. The tests last for up to 14 days and are performed in 


nutrient enriched media similar to that used for algae, but may be increased in strength. 


Test design can be static, semi-static or flow-through. Frond number is the primary 


measurement variable. Other additional measurement parameters are total frond area, dry 


weight/fresh weight. The ECx/NOEC should be related to growth rate.  
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Evaluation of data from short-term toxicity testing on invertebrates (OECD 202 (2004b) 


and other standard and non-standard tests):  


In addition to Daphnia magna, Daphnia pulex, Ceriodaphnia affinis and C. dubia are 


commonly tested species. Overall, there is no significant difference in sensitivity of D. 


magna and D pulex. Good correlation has been reported between acute toxicities of all 


three species (ECETOC 2003c). All these can be considered as equally accepted 


preferred species.  


Acute tests with crustacea generally begin with first instar <24 hours old juveniles. If the 


test organisms used are >24 h old, their sensitivity might be lower and the test can be 


accepted only in conjunction with other available data.  


For daphnids, a test duration of 48 hours is standard. However, 24 hour LC50 or EC50 


values are often reported for this study. 24 hour values can have considerable variability 


in the repeatability of results and should not be compared to 48 hour values. The 


standard 48 hour reported values are favoured over 24 hour values for these reasons. 


24 hour values should be considered only in the absence of good quality 48 hour values 


and in conjunction with other available date (non-testing, read-across, information on 


time-dependence of effects etc). For other crustacea, such as mysids or others, a 


duration of 96 hours is typical.   


The observational endpoint for short-term invertebrate tests is immobilization (EC50) as a 


surrogate to mortality as it is quite difficult to make a clear judgement on mortality. 


Immobilisation is defined as unresponsive to gentle prodding.  


Studies are often conducted under semi-static conditions where test solutions are 


renewed at periods (usually after 24 hours) during the study. This helps to maintain test 


concentration during the duration of the study. These studies are preferable over those 


studies conducted under static conditions, when the test material is known to degrade 


rapidly (either biotically or abiotically) or where known test material properties could 


lead to reduced test solution concentration due to adsorption processes for example. 


Results from flow-through studies can also be used as long as test duration is as already 


described.  


Often a NOEC is reported for this acute study. This value cannot be used as surrogate 


value for a chronic NOEC as reported from OECD guideline 211.  


Evaluation of data from long-term toxicity testing on invertebrates (OECD 211 (1998b) 


and other standard and non-standard tests): 


Chronic tests with crustacea also generally begin with first instar juveniles and continue 


through maturation and reproduction. At least 3 broods should be produced during the 


exposure period. For daphnids, 21 days is sufficient for maturation and the production of 


3 broods. For mysids, 28 days is necessary while Ceriodaphnia dubia produces 3 broods 


within 7 d. Observational endpoints include time to first brood, number of offspring 


produced per female (reproduction), growth, and survival (lethality). Reproduction and 


lethality are the most sensitive endpoints. Where uncertainly arises from which endpoint 


to consider, the lowest reported value should be used. Due to the test duration there is 


higher potential for loss of test material concentration over the test period. Studies with 


analytical support are thus preferable where available. Where such data are not 


available, consideration of other properties which may lead to doubt over test material 
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concentration should be made, where these data are available. In addition to solubility 


these would include biotic and abiotic degradation and adsorption potential of the test 


material (resulting in loss to test glassware/ feed etc).  


Typically the 21 day study may report ECx/NOEC values for survival or reproductive 


endpoints. The lowest value should be used for establishing ECx/NOEC for reproduction 


although in practice the two endpoints results tend to be close to each other.  


Evaluation of data from short-term toxicity testing on fish (OECD 203 (1992a) and other 


standard and non-standard tests): 


A number of species are recommended for use across several OECD Test Guidelines. 


Section R.7.8.8 indicates commonly used recommended species from OECD Test 


guidelines 203: Fish, Acute Toxicity Test; 204 Fish, Prolonged Toxicity Test: 14-Day 


Study; 210: Fish, Early-life Stage Toxicity Test; 212: Fish, Short-term Toxicity Test on 


Embryo and Sac-fry Stages and 305: bioconcentration: Flow-through Fish Test. These 


can be considered as equally accepted preferred species.  


 


The differences in fish species sensitivity sometimes can be substantial. This can often 


be due to differences in toxicity of the test material rather than inherent differences in 


species sensitivity. Often substances with the highest toxicity also have the largest 


variation in toxicity to different species. Acute tests are generally performed with young 


juveniles 0.1-5 g in size for a period of 96 hours. Fish larger than this range are 


generally less sensitive.  


Where values are reported with shorter test duration, these should be treated with 


caution and should be used only in conjunction with other data (non-testing), read-


across etc. as exposure phases shorter than 96 h generally lead to higher effect values. 


Care should be taken also when considering studies carried out where the test material 


is readily biodegradable and where the nominal test concentration is low (<10mg/l). In 


these cases there is high likelihood that test concentrations will be lower than nominal. 


The observational endpoint in these tests is mortality (LC50). 


Studies are often conducted under semi-static or flow-through conditions where test 


solutions are renewed at periods (usually after 24 hours) or continuously during the 


study. This helps to maintain test concentration during the duration of the study. These 


studies are preferable over those studies conducted under static conditions, when the 


test material is known to degrade rapidly (either biotically or abiotically) or where known 


test material properties could lead to reduced test solution concentration due to 


adsorption processes for example. 


Evaluation of data from long-term toxicity testing on fish (OECD 210, 212, 215 and other 


standard and non-standard tests): 


Only such studies can be regarded as long-term fish test, in which sensitive life-stages 


(juveniles, eggs, larvae) are exposed. Thus, tests performed according to OECD 204 


(Fish, Prolonged Toxicity Test: 14-Day Study (OECD 1984)) or similar guidelines cannot 


be considered suitable long-term tests. They are, in effect, prolonged acute studies with 


fish mortality as the major endpoint examined. The most relevant long-term fish tests 


are described below.  
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OECD Test Guideline 210 (1992b) Fish, Early-Life Stage (FELS) Toxicity Test: 


For the test the following freshwater species are recommended Brachydanio rerio, 


Pimephales promelas, Oryzias latipes, and Oncorhynchus mykiss as well as saltwater 


Cypridon variegatus. Among the currently available standardised test methods, the FELS 


toxicity test is considered as the most sensitive of the fish tests. It covers several life 


stages of the fish from the newly fertilised egg, through hatch to early stages of growth 


and is also the only suitable test currently available for examining the potential toxic 


effects of bioaccumulation. The required test duration is species-dependent: 60 days 


post-hatch for rainbow trout or approximately 30 days for warm water fish. 


Observational endpoints include hatching success, survival and growth.  


OECD Test Guideline 212 (1998a) Fish, Short-term Toxicity Test on Embryo and Sac-Fry 


Stages: 


For the test the following freshwater species are recommended Danio rerio, Pimephales 


promelas, Cyprinus carpio, Oryzias latipes,, and Oncorhynchus mykiss. This test 


measures the sensitive early life stages from the newly fertilised egg to the end of the 


sac-fry stage. It is considerably shorter, and hence less expensive, than the FELS toxicity 


test but it is also considered less sensitive. The method offers an alternative to the FELS 


toxicity test for substances with log Kow less than 4. 


OECD Test Guideline 215 (2000b) Fish, Juvenile Growth test: 


Oncorhynchus mykiss is recommended freshwater specie for the test, however also Danio 


rerio and Oryzias latipes may be used. This test measures the growth of juvenile fish 


over a fixed period, and it is considered a sensitive indicator of toxicity. Although it is 


considered to be of insufficient duration to examine all the sensitive points in the fish 


life-cycle, it provides a shorter and less expensive option to the FELS test for substances 


of log Kow<5. 


Non-standard tests using similar methods can be accepted if the studies are well 


documented and comply with the guidelines in critical points (exposure duration, 


endpoints studied). Studies should be performed preferably under flow-through 


conditions or under appropriate semi-static conditions.  


Marine species 


There are few standardised marine species protocols available (see Section R.7.8.8). 


In general the same criteria as described for freshwater tests should be applied for the 


evaluation of the tests for marine species. Additional attention should be paid to the fact 


that the solubility of the substance might be influenced by the salinity (see Section 


R.7.8.7 for further detail). 


Difficult substances 


A significant number of chemicals are described as ‘difficult substances’, which the OECD 


(2000c) class as difficult to test for the purpose of determining their aquatic toxicity. 


Typical characteristics of difficult substances include: 
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 Difficulty in maintaining substance concentration during the test, for example 


degradation in the test medium or loss of substance from media (e.g. 


absorption or evaporation) 


 Difficulty in dissolving the substance, either due to poor solubility in test 


medium or a multi-component substance of varying solubility 


 Difficulty in being able to measure substance concentration, due to problems 


in developing an analytical method or again multi-component substances 


Such properties and the problems these cause for carrying out valid tests and their 


interpretation are described in Section R.7.8.7, and more fully in publications issued by 


the OECD and ECETOC (ECETOC 2003a). These also describe practical ways to deal with 


such issues. The possibility of a substance being difficult to test can often be determined 


from its physico-chemical properties such as water solubility, volatility, biodegradability, 


hydrolysis and photodegradability. This re-emphasises how important it is to know these 


parameters prior to new test being carried out, or before reviewing a test report. 


In vivo – multiple species (field data)  


Model ecosystems represent the highest experimental tier in the hazard and fate 


assessment processes. When tests are well-designed, the exposure of chemicals to 


environmental organisms can be directly related to the route applied in model ecosystem 


tests. The diversity of organisms and their interactions cannot be adequately modelled in 


simpler laboratory single species tests, therefore valuable information on fate and effect 


responses of biota can be gained. Test systems should contain sufficiently complex 


assemblages to address the objectives. In order to be useful for environmental 


protection, results should be statistically reliable and capable of identifying response 


patterns. 


Concepts of Data Integration and Statistics 


Conclusions developed from model ecosystem tests are based on expert judgment using 


a combination of univariate and multivariate statistical analyses of measured endpoints. 


Explicit evaluation of model ecosystem data should be systematic. Combinations of both 


univariate and multivariate analyses are preferred if the measurements collected during 


the test are amenable to both.  Effects observed through time, whether or not the 


effects are permanent or transitory, and the nature of the exposure-response 


relationship for important endpoints should be explored. OECD (2006a) provides 


reporting needs for standing water studies, but similar considerations exist for flowing 


water studies. These include information on the test substance, thorough description of 


the test system, experimental design and measured data, and how data were evaluated. 


As described in Section R.7.8.3.1, the actual reporting of a study will largely depend on 


the objectives of the work. 


Evaluation of data 


Mesocosms are not commonly employed for general chemicals partly because the dosing 


methods employed may not be representative of the way that these chemicals reach the 


environment (unlike pesticides which may reach ponds, ditches or rivers via drift or run-


off). Another reason is without doubt that only for few industrial chemicals resources 
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were available to conduct such higher tier expensive tests. In certain exceptional cases 


(notably down the drain chemicals) lotic mesocosm data may be most useful. However, 


if water concentrations can be maintained adequately and the mesocosm can be 


maintained long enough that sediments reach equilibrium concentrations, the results 


may be highly relevant in addition to laboratory tests on individual species. 


Within the Existing Substance Regulation only for few substances results from mesocosm 


studies were available (e.g. metals such as zinc and cadmium, acrylamide, nonylphenol). 


In summary, the main conclusions seem to have been that mesocosm data suffer from 


some of the following drawbacks: 


 Observation intervals may be too long 


 There can be overlap with other pollutants (e.g. metals) which makes 


interpretation difficult. 


 Analytical inconsistencies may occur. 


 There may be difficulties in maintaining exposure concentrations over 


prolonged periods and in confirming concentration (e.g. in relation to river 


flow rates). 


 Some potentially sensitive life stages (e.g. larval stages), endpoints or species 


might not be included. 


 Given the natural variation inherent in such test systems, very large changes 


in population abundance may have to occur for them to be statistically 


significant when compared to the variation in control populations. 


 The number of endpoints measured may be insufficient to draw reliable 


conclusions, or a clear concentration-effect relationship may be lacking. 


Non-testing data on aquatic pelagic toxicity 


General guidance for the evaluation of non-testing data is provided in Chapter R.6 


(cross-cutting guidance QSAR). The following section includes information specific for the 


evaluation of the reliability of non-testing data in aquatic toxicity. 


Evaluation of QSAR results 


As outlined in Section R.6.1, the evaluation of the reliability of a non-testing result 


includes two steps: 


1. Evaluation of the validity of the model or expert system 


The validity of a model should be assessed according to the OECD validation principles 


for QSARs (OECD 2004a). They can be used for the evaluation of expert systems 


respectively. An in depth interpretation of the OECD principles can be found in Worth et 


al. (2005) and in Chapter R.6 (cross-cutting guidance QSAR). Table R.7.8—1 


summarizes specific aspects for the assessment of aquatic toxicity endpoints.  
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Table R.7.8—1 Specific aquatic toxicity aspects of the OECD validity criteria 


OECD Principle Specific considerations for aquatic toxicity assessment 


Principle 1: a defined endpoint A defined endpoint is assumed if  the QSAR model is based on 


experimental data with  


a) a single measured biological endpoint (eg. mortality of a 


specific fish species) 


b) comparable exposure conditions (e.g. exposure duration, 


same age of test organisms) and  


c) a single statistically derived endpoint (e.g. LC50) 


Principle 2: an unambiguous 


algorithm 


No specific considerations. Models based on linear regressions 


using logKow as sole descriptor are considered to have an 


unambiguous algorithm. General considerations for the 


scientific validation of (Q)SAR models are described in Section 


R.6.1.3. 


Principle 3: a defined domain of 


applicability 


A defined domain of applicability can be based on  


a) definition of the descriptor domain of the model (i.e. range 


of log Kow of the training set)  


b) definition of the structural domain of the model (e.g. 


description of fragments and functional groups covered by the 


model)  


c) definition of the mechanistic domain of the model  


Principle 4: appropriate 


measures of goodness-of-fit, 


robustness and predictivity 


No specific considerations for aquatic toxicity assessment. 


General considerations for the scientific validation of (Q)SAR 


models are described in Section R.6.1.3. 


Principle 5: a mechanistic 


interpretation (if possible) 


A mechanistic interpretation is possible if the QSAR model is 


based on chemicals assumed to have the same mode of action 


(e.g. models for polar or non-polar narcosis) or on chemical 


classes with a known mode of action (e.g. carbamates). 


 


The outcome of the analysis might not be a simple yes/no answer and it might be 


impossible to conclude on the validity of the model without considering the regulatory 


context of the decision. However results of the analysis should be reported in a 


transparent way. Templates, so called QSAR model reporting formats (QMRFs) are 


provided in Section R.6.1.9.  


2. Evaluation of the reliability of the outcome of a prediction 


General guidance for the evaluation of model predictions is provided in Section R.6.1.3. 


The outcome of the assessment should be reported in detail. Templates, so called QSAR 


prediction reporting formats (QPRFs) are provided in Section R.6.1.10. 
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Evaluation of the outcome of schemes for the identification of modes of actions 


Assessing the result of a prediction of a mode of action is mainly connected with an 


analysis of the possible short comes of the prediction with respect to the background 


(mechanistic domain) of the scheme. Some of the schemes include rules that focus on 


the identification of possible structural alerts/structural classes, while other focus on the 


active identification of chemicals acting via narcosis (e.g. Verhaar et al., 1992). Some 


information about the background of the different schemes is provided in Chapter R.10 


(Appendix 1).  


In general the following issues should be considered: 


 Is the characterisation based on the identification of specific structural 


properties? E.g. was a substance identified as being narcotic because of its 


chemical structure or just because it does not fit to any of the classes 


described by the scheme? 


 Is the chemical within the applicability domain of the characterisation 


scheme? E.g. does the chemical include substructures that are unknown by 


the schemes? This becomes increasingly important if the scheme is based on 


the identification of substructures that might be responsible for excess 


toxicity. If a substructure of the chemical is not known by the scheme, the 


scheme might not be able to assess if this substructure will create excess 


toxicity. 


Evaluation of the outcome of a research for structural alerts 


Structural alerts as described in Section R.7.8.3 and Section R.10.2.2.2, indicate the 


presence of substructures that might increase the aquatic toxicity of the substance. 


Thus, if a structural alert was identified for a given substance, it can be assumed that 


the substance exhibits excess toxicity. On the other hand, the absence of a structural 


alert does not necessarily indicate the absence of excess toxicity since lists of structural 


alerts are not exhaustive. Thus results from a structural alert research can be used as a 


confirmation or evidence of excess toxicity only. It can not rule out other information if 


no alerts are identified. In order to assess the reliability of the structural alert research 


the same criteria as described above should be applied. 


Evaluation of the outcome of a QSAR/QAAR prediction  


Assessing the reliability of a QSAR/QAAR prediction for aquatic toxicity endpoints is 


mainly connected with the question whether the substance is within the predictive space 


of the model or not. Guidance for the assessment is provided in Section R.6.1. Additional 


information about the reliability can be achieved by comparing the mechanistic domain 


of the model with the assumed mode of action of the substance.  


Evaluation of information derived by the grouping approach 


The reliability of results obtained by grouping approaches highly depends on the 


selection of appropriate analogues and chemical classes. General guidance for the 


assessment of the reliability an applicability of grouping approaches is provided in 


Section R.6.2. With respect to aquatic toxicity the following additional aspect should be 


considered: 
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Are substances used for the grouping approach that are comparable with respect to 


substructures (e.g. do they all contain/ not contain structural alerts)? 


Can a similar mode of action/structural class be assumed for all substances? 


Are the substances comparable with respect to physico-chemical properties that 


influence aquatic toxicity (e.g. comparable lipophilicity) 


Is the metabolic pathway of the substances comparable? E.g. specific attention should 


be paid to substances with methyl groups as the metabolic activation might differ from 


similar compounds that do not include methyl groups.  


The selection of chemicals for read-across and chemical categories should be combined 


with a reliable documentation. Reporting formats are provided in Section R.6.2.6. 


R.7.8.4.2 Remaining uncertainty for aquatic pelagic toxicity 


For the pelagic compartment generally there are more tests available than for other 


environmental compartments. However, even for effect assessment on pelagic 


organisms there will nevertheless normally often remain substantial uncertainty in 


relation to estimating a concentration which will not affect structure and function of the 


pelagic ecosystem (PNEC).  


Often a few monospecies laboratory tests on pelagic organisms are extrapolated to a 


PNEC value for the pelagic compartment which introduces uncertainty as it does not take 


more complex interactions in the ecosystem into account. When only acute tests have 


been performed, extrapolation of acute effect concentrations to chronic no effect 


concentrations also implies uncertainty because short term data have only limited 


predictive value for long term no effect concentrations (Ahlers et al., 2006).  


The more chronic studies are available the more likely sensitive species are represented 


and hence the remaining is less. When the PEC/PNEC ratio is close to 1, it is preferable 


to have a robust database with as many as possible chronic data on pelagic species 


available, ideally including life cycle exposure. 


The remaining uncertainty may in many cases be reduced when in an integrated 


assessment is being made taking all available information into account (e.g. including 


toxicity information on pelagic organisms from standard and non-standard tests, and 


taking into account results from alternative test methods and non-testing information). 


R.7.8.4.3 Exposure considerations for aquatic pelagic toxicity 
requirements. 


The information requirements for a substance as proposed by REACH may be modified 


based on information on exposure (i.e. triggering or waiving of further testing). This 


section considers triggering of further data requirements only (according to rules for 


adaptation of the standard information requirements, Column 2). For waiving the specific 


guidance on exposure based waiving should be consulted (Section R.5.1).In general, 


further testing is proposed if the CSA indicates the need to investigate further the effects 


on aquatic organisms, which implies long-term testing on fish and Daphnia for 
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substances covered by Annex VIII and Annex IX to REACH. The need to conduct further 


testing may be triggered by the following cases, e.g.: 


i. Results from a quantitative assessment, where PEC/PNEC>1; 


ii. Results from a qualitative assessment, where a possible risk should be 


confirmed/rejected, e.g. when due to low water solubility of a substance, 


short term toxicity tests do not reveal any toxicity, long-term tests are 


performed; 


iii. Information on a specific mode of action and unexpected sensitivity of a 


group of organisms to the substance under investigation; 


iv. Monitoring data showing occurrence of a substance in the aquatic 


compartment. 


If further tests are required, considerations provided in Section R.7.8.5 regarding the 


alternatives for vertebrate tests should be taken into account. 


In the context of the PBT/vPvB assessment, a conclusion on the P and B properties 


should be drawn before further T-testing is considered. If the substance is found to be 


both P and B then a chronic toxicity study is required (except if the substance meets the 


criteria for classification for carcinogenicity, mutagenicity, reprotoxicity or for chronic 


toxicity according to Regulation 1272/2008 (CLP regulation); see section 1.1.3 points (b) 


and (c) of Annex XIII to REACH). Normally, the testing sequence for a conclusion on T 


based on chronic data is Daphnia and then fish. If the T-criterion is fulfilled by the 


chronic algae or Daphnia data, a chronic fish test is not necessary and should therefore 


not be carried out to avoid unnecessary testing on vertebrate animals. 


R.7.8.5 Conclusions for aquatic pelagic toxicity and integrated testing 
strategy (ITS) 


Section R.7.8.3 (information sources) presents an overview about the possibilities to 


collect available or generate new information of different kinds (in vivo testing, in vitro 


testing, non-testing). Section R.7.8.4 gives guidance how the adequacy, i.e. reliability 


and relevance, of every single piece of information from these different sources can be 


judged and ranked. Section R.7.8.5 is supposed to guide through the assessment of the 


toxicity of the substance in cases where the total amount of available information is 


suitable for regulatory decisions and in cases, where there are data gaps which have to 


be filled. 


The overall purpose of REACH is to provide a high level of protection for man and the 


environment. To achieve this, the potential hazards associated with chemical substances 


must be evaluated and to this end, information about the intrinsic properties of each 


chemical is needed. At the same time, also according to the REACH regulation, 


vertebrate animal testing must be restricted to the necessary minimum. Column 1 of 


REACH Annexes VII–X specifies what is regarded as minimum information requirements. 


Column 2 of Annexes VII–X as well as Annex XI specify possibilities to modify these 


requirements. The prerequisite is the availability of other information that is a) 


equivalent to the results that would be obtained by standard testing and b) adequate for 


the three regulatory endpoints: Classification and Labelling, PBT assessment and 
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Chemical Safety Assessment. The equivalence and adequacy will have to be 


substantiated by a Weight-of-Evidence approach, making best use of all existing 


information. 


Weight of Evidence is closely linked to Integrated Testing Strategies (ITS,), in that the 


available evidence can help to determine the subsequent testing steps. Results from 


these subsequent tests affect the Weight of Evidence, which leads to a new decision on 


whether there is any need of further testing, and so on. ITS are particularly 


characterised by flexibility and case specificity. No general ITS can be developed but a 


case-by-case decision will always be necessary. Guidance on how to develop an 


individual ITS has to focus on decision making criteria and underlying considerations 


rather than on ready-to-use procedures. 


Figure R.7.8—2 outlines a systematic approach how to use all available data on a 


Weight-of-Evidence decision. It provides a step-wise procedure for the assessment of 


different types of information, which might be helpful to come to an overall conclusion. 


The scheme proposes a flexible sequence of steps, the order of which depends on the 


quality and quantity of data and might be changed, e.g. for a substance with available in 


vivo data of adequate quality, performance of steps 2, 3 and 4a and 4b might not be 


necessary. On the other hand, steps 2 and 3 might be particularly helpful in cases of 


varying data quality, and steps 4a and 4b in cases where not enough data are available. 


Step 1, which is a collection of information on physico-chemical properties rather than an 


assessment of available information, is a prerequisite for the further assessment of other 


information. All steps are associated with three distinct activities:  


i. the gathering of information (see detailed guidance in Section R.7.8.3),  


ii. the evaluation of the quality of a distinct piece of information, e.g. a test report 


or a QSAR result (see detailed guidance in Section R.7.8.4), and finally  


iii. the overall assessment of all available information, which will be the focus of 


this chapter. Additional guidance on generic aspects of a Weight-of-Evidence 


approach is provided in Chapter R.4. 


Weight of Evidence is a decision making activity aiming at concluding on toxicity of a 


substance based on integration of information from different sources and various aspects 


of uncertainty. It will often require expert judgement. To make this expert judgement 


transparent and comprehensible it is essential that all information used, all steps carried 


out in the evaluation process and all conclusions drawn are fully documented and 


justified. 
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Figure R.7.8—2 Suggestion for a Weight-of-Evidence approach 


 


* The scheme proposes a flexible sequence of steps, the order of which depends on the 


quality and quantity of data and might be changed. 


  


  
Step 1 – Characterization of the substance 


- Verification of the structure 


- Physico-chemical properties of the substance 


- Information about reactivity and degradation of the substance 


- Identification of possible relevant metabolites 


Step 2 – Analysis of mode of action 


- Characterisation of the mode of action according to appropriate 


schemes 


- Identification of structural alerts 


Step 3 – Identification and evaluation of possible analogues  


- Collection of possible analogues  


- Identification of existing or new chemical categories 


- Evaluation of available information for these analogues 


Step 4 – Evaluation of existing in vivo testing data  


- Evaluation of available standard information  


- Evaluation of available non-standard information 


Step 4a – Evaluation of QSAR 


results  


- Are reliable QSAR predictions 


available?  


- Can QSAR results provide 


additional information? 


Step 4b – Evaluation of in vitro 


testing data 


- Are reliable in vitro results 


available?  


- Can in vitro results provide 


additional information? 


Step 5 – Weight-of-Evidence assessment 


- Summary of reliable results and preliminary conclusion on the toxicity of the 


substance – using all information from standard, non-standard and non-testing 


methods – in relation to the requirement of Annexes VII - X 


- Identification of data gaps according to Annexes VII - X 


- Summary of additional information that might be helpful for the assessment (e.g. 


for the modification of assessment factors) 


- Summary of remaining uncertainty (e.g. consistency of data) 


Step 6 – Evaluation of factors relevant for waiving 


- Mitigating factors (intrinsic properties) indicating that aquatic toxicity is unlikely to 


occur 


- Exposure considerations 


- Possibility for test modification, e.g. fish threshold approach 
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Step 1: 


This step includes consideration of the following issues: 


 Selection of the representative structure for the assessment (see Section 


R.6.1.7.3 ) 


This step is essential for the assessment of the mode of action of a substance and for the 


potential use of non-testing techniques, e.g. QSAR models. In the case of multi-


constituent substances (mixtures), it may be necessary to regard two or more 


structures, if a single representative structure is not considered sufficient. 


 Preliminary analysis of uptake and fate 


A preliminary assessment of expected uptake, toxicity, and fate is performed on the 


basis of the information collected so far, i.e. analysis of the chemical structure, chemical 


and physical properties, degradation pattern, abiotic and biotic reactions involving the 


parent compound and other information as available.  


It is important to evavaluate at this stage the molecular structure and stability of the 


substance as well as identify the relevant metabolites. This is essential for the overall 


hazard assessment of a substance and especially for the evaluation of available in vivo 


tests (e.g. for the assessment if the test concentration was maintained during the test 


duration in cases where no analytical data are available) as well as for the use of QSAR 


results (in order to decide if the QSAR models should be used for a metabolite rather 


than the parent compound). 


Further guidance is provided in Section R.6.1.7.4. 


Step 2: 


As described in Section R.7.8.3 several schemes and programmes are available to derive 


information about the possible acute mode of action of a substance and to identify 


structural alerts. In Section R.7.8.4 some help for the evaluation of the outcome of these 


methods is provided. For the overall assessment of the mode of action, results are 


available in terms of QSAR prediction reporting formats (QPRFs). In addition, information 


about the existence of structural alerts will be available (for more guidance see Section 


R.7.8.4). 


The overall assessment of the acute mode of action should take the following questions 


into account: 


 Does the chemical contain structural alerts? 


 Is the characterisation of different tools consistent with respect to the mode of 


action? 


 If the results of different classification schemes differ, is there a reasonable 


explanation? 


 Can additional information be derived from the results? 


In many cases it will be difficult to detect a specific mode of action such as inhibition of 


photosynthesis. Therefore the evaluation should focus on the question whether the 
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substance is likely to show baseline toxicity or if it is likely that it will exceed baseline 


toxicity. The answer to this question will be helpful for the evaluation of QSAR 


predictions as well as for the assessment of the reliability of experimental data and for 


the assessment of the relative species sensitivity. For the assessment the following 


considerations might be helpful: 


Structural alerts 


The presence of a structural alert gives a strong indication, that the toxicity of the 


substance under investigation exceeds baseline toxicity with respect to the acute 


endpoint under investigation (e.g. acute fish toxicity). On the other hand the absence of 


a structural alert does not mean that the substance can be classified as baseline toxic. 


Consistence of different schemes for the characterisation of the mode of action 


As outlined in Section R.7.8.3 and R.7.8.4, the algorithm of different characterisation 


schemes and the outcome (identification of specific mode of actions or identification of 


excess toxicity) differs. Some advantages and disadvantages of the different schemes 


are outlined in Section R.7.8.4. With respect to the question if the substance shows 


baseline toxicity, different tools should be combined. 


It can be assumed that the characterisation of a substance as being baseline toxic is 


reliable if different tools, based on different algorithms characterise the substance as 


baseline toxic and if no structural alerts could be identified. For a high reliability it is 


important that characterisation tools were included that are able to actively identify 


baseline toxicity (e.g according to Verhaar, 1992). However it should be carefully 


assessed if the overall assessment considers all parts of the molecule or if substructures 


are present that were not evaluated. 


Explanation of differences 


If the reliability of the outcome of the assessment is low because the outcome of the 


different schemes differs, the following considerations might be helpful: 


 Can the difference be explained by different algorithms of the tools? 


E.g. if the characterisation as baseline toxic is based on tools that do not 


actively identify baseline toxicity a higher uncertainty can be assumed 


because of the possibility that the substance simply can not be characterised 


by the scheme (e.g. ECOSAR). 


 Can the difference be explained because different parts of the molecule were 


considered for the assessment?  


In this case, the characterisation should generally be based on the most 


conservative result (e.g. excess toxicity rather than baseline toxicity). 


Additional information 


Results of step 2 may help for the decision on choosing the appropriate test conditions 


for a new test. E.g. If the substance is classified as reactive, it might be reasonable to 


perform a semi-static or flow-through test rather than a static test. 


Attention should be paid to the fact, that, at the current state of the art not enough 


information is available for a characterisation of chemicals according to their chronic 
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mode of action. If tools become available and will be used for the assessment, it should 


be clearly identified if the characterisation is valid for acute or chronic mode of actions. 


The report of the outcome of the assessment should ideally include the following 


information 


 Description of the mode of action if possible, or description if the substance 


can be characterised as baseline toxic or excess toxic.  


 Reliability of the result 


 Possible outliers and reasons for the outliers. 


Step 3: 


This step includes the following issues: 


Identification of analogues for the verification of experimental and non-testing data 


As the identification of possible analogues is a helpful tool for the assessment of the 


reliability of existing data, the identification of analogues and categories might be 


particularly helpful in cases of varying data quality. 


In Section R.6.2.3 and in Section R.10.2.2.2 tools that might be helpful for identification 


of analogues are described. Guidance how to conclude on possible analogues and 


categories is provided in Section R.7.8.4.   


Analysis of substitutes for new tests 


In certain cases, when information on a group is available it may be possible to 


extrapolate results for studies that would otherwise be technically very difficult to 


perform. I.e. for a substance where the hydrophobicity is just too high or solubility just 


too low to maintain or measure a test concentration, studies on more soluble members 


of the group could be used to predict the likely endpoint value. 


Step 4 – evaluation of in vivo data:  


Guidance on how to evaluate the quality of information from individual in vivo tests is 


given in Section R.7.8.4. The following paragraphs describe approaches for the overall 


assessment of all available information from in vivo testing. This may include 


consideration of the following issues: 


How to deal with conflicting data? 


When there is more than one set of data on the same species, (strain if known), 


endpoint, duration, life stage and testing condition the greatest weight is attached to the 


most reliable and relevant one. When there is more than one set of data with the same 


reliability rating, it might be necessary to look into more detail at the study reports to 


see whether a specific reason could explain the difference. If no explanation can be 


found and the results are not more than one order of magnitude apart, they can be 


harmonised by a geometric mean. If they are more than one order of magnitude apart, 


this may be questionable. If the endpoint is critical for the outcome of the regulatory 


decision, a repetition of the study may sometimes be the easiest and most efficient 


solution, especially for non-vertebrate tests. A decision might also be possible on the 
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basis of additional available data, e.g. from studies of a lower reliability rating or from 


non-testing methods, if these show a distinct tendency in support of a certain result. 


Only secondary data sources available 


Normally, data from a secondary source will lack several of the criteria required for a 


sufficient reliability rating and can therefore not be considered for use in regulatory 


conclusions. An exception to this can be made when these data have previously been 


considered under widely accepted/ justified programmes which themselves contain 


adequate review processes for data reliability. 


Can available data, which are not adequate in themselves, provide sufficient information 


when used in combination? 


Some generic guidance on this issue is provided in Chapter R.4. This also mentions the 


technique of meta-analysis, a statistical tool used for analysing the combined data from 


multiple studies. Such pooling of data may increase the statistical power of certain 


findings. It requires, however, that the studies from which data are pooled are 


sufficiently similar with regard to critical parameters of test conditions, set-up, 


endpoints, reporting etc. 


There may be several studies available for the same test substance for the same 


endpoint, which are deemed to not be fully reliable. However, when used collectively the 


study results may indicate an effect at approximately the same concentration and time. 


In these cases there could be justification for using all the studies collectively to 


conclude on a specific endpoint. 


Examples: 


 Valid fish toxicity data are only available for a short exposure regime (e.g. 


24h).Tests over 96h might be available, which cannot be judged as reliable 


(e.g. because of poor documentation), but which provide information that the 


main effect occurs within the first 24h. In this case the 24h value might be 


used. 


 Toxicity data are available for several time points from a 72h test. In this 


case, the time-effect curve may allow extrapolation of the 96h value. 


Do available data allow the derivation of a semi-quantitative result? 


This consideration applies in relation to given effect values, for example: 


 an LC50 value cannot be calculated from an available acute fish tests because 


no mortality was observed but the tested concentrations are above the EC50 


value determined for algae or Daphnia (retrospective threshold approach). 


 an EC/LC50 value cannot be derived, because test concentrations were either 


too high or too low, but it can be stated that the LC50 is either above or below 


a specific regulatory relevant trigger value, such as C&L criteria or the T 


criterion in PBT assessment. 


The summary of the gathered information from the available in vivo studies should 


contain the following: 
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 Results of standard tests available for all trophic levels? 


 Reliable results of non-standard tests available for all trophic levels? 


 Reliable results from aggregation of different studies available? 


 Reliable half-quantitative results available? 


 Description of additional information available, of the reliability of this 


information and of its intended use? 


Step 4a: 


The overall assessment of QSAR results highly depends on the availability of additional 


data such as information about the mode of action and experimental results for 


analogues. Therefore if this step is used, information generated by step 2 and 3 should 


ideally be available.  


As described in Section R.7.8.3, several QSAR models and programs including models 


and expert systems are available in order to derive non-testing data. For the overall 


assessment of the results, the outcome of the analysis of different QSAR models 


(provided as QSAR prediction formats (QPRFs)) should be considered.  


Step 4a aims at answering the following questions: 


 Are reliable QSAR results available that can be used instead of experimental 


data if data gaps are present? 


 Can additional information provide a rational for the waiving of tests? 


 Can additional information provide a rational for the performance of specific 


additional tests? 


Reliable QSAR results 


In general, due to development of regulatory experience in use of non-testing data, 


guidance at this point is rather tentative. The conclusion on the use of non-testing data 


alone or in combination with experimental data on decision making will benefit from a 


case-by-case discussion. It is foreseen to develop a manual of experience which could 


continuously be updated, revised and improved by a suitable mechanism. This manual 


will turn practical experience in the validity and acceptance of using (Q)SARs under 


REACH into a continuously growing REACH QSAR guidance. 


However the following considerations might be helpful for the conclusion: 


 At the present (2006) higher confidence is based on QSAR models for acute 


effects compared to QSAR models for chronic effects. Thus QSAR predictions 


should focus on acute effects, while QSAR results for chronic effects will be in 


most cases highly unreliable. 


 In general higher confidence is provided by QSAR predictions based on 


baseline toxicity compared to QSAR predictions based on specific modes of 


action or chemical classes that show more than baseline toxicity. Thus if for a 


substance a highly reliable classification as baseline toxic according to step 2 
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and a valid QSAR model where the substance fits into the applicability domain  


is available the confidence in the prediction might be high. 


 Reliability of the result may increase if a close analogue is available and 


experimental results for this analogues fit to the QSAR prediction. 


Waiving of tests 


In general for most substances with a log Kow between 1 and 6 a reliable QSAR model for 


acute baseline toxicity will be available. Thus in most cases it will be possible to calculate 


the baseline toxicity of the substance. If the acute effect concentration calculated for 


baseline toxicity already triggers a regulatory decision (e.g. baseline toxicity <1 mg/L for 


classification and labelling) this result might be used. But attention should be paid to the 


fact that the real toxicity of the substance might be much higher due to a more specific 


mode of action. 


In addition, there could be cases where a substance was classified as having a specific 


mode of action and a valid model for this specific mode of action is available. Although 


the result of the prediction may not be reliable enough for a definitive risk assessment, it 


might be possible to base the decision on the results as a worst case decision (see step 


5). 


The summary of the gathered information from the available QSAR models should 


contain the following: 


 Reliable results of QSAR predictions available? 


 Other half-quantitative information available? 


 Description of additional information available? 


 Description of the reliability of the information and of its intended use? 


Step 4b: 


Available in vitro tests and their use for regulatory decision are described in Chapters R.3 


and R.4. At the present (2006) no in vitro tests are available that can substitute in vivo 


data. However in vitro data might be helpful to get further insight into the mode of 


action of a substance: 


Some permanent cell lines might express specific characteristics/functions of their source 


tissue/organ. Their use for more specific modes of action has to be evaluated. Specific 


modes of action are more likely to be detected with primary cell cultures. For example, 


primary hepatocytes are used for studying metabolism, hepatotoxicity, genotoxicity and 


vitogellin induction and isolated gill cells for studying the effect on the branchial 


epithelium. Transfected permanent fish cell lines were used to detect estrogenic effects 


of substances. 


Step 5: 


In step 5 all available data from the different steps should be integrated in the 


assessment of the toxicity of the substance in order to understand the toxicity pattern of 


the substance: 
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Experimental data (especially of standard tests) have the highest priority when 


conclusions on the various endpoints (C&L, PBT assessment, PNEC derivation) have to be 


drawn. Non-standard or in-vitro as well as non-testing data are important in cases where 


standard experimental data are missing, are not reliable or inconsistent in order to verify 


experimental data and avoid an assessment on the basis of invalid data (e.g. if two 


acute fish toxicity tests give two different LC50 values (e.g. 10 and 100 mg/L) and the 


chemical under concern shows non-polar narcosis with an appropriate QSAR result of 


LC50 = 120 mg/L, more confidence might be given to the 100mg/L LC50 value). Non-


testing data can be considered also as additional information to experimental data in a 


Weight-of-Evidence approach even if experimental data exist. Moreover, they can be 


used for elaboration of a test-design for higher-tier-tests or for a decision to perform 


chronic tests instead of acute ones.  


Ideally, at the end all available information (test data and non-testing information) 


should be used for a comprehensive conclusion on the endpoint (multi task assessment). 


This conclusion has to be substantiated and described in the text. The amount of 


information necessary to draw such conclusions will definitely be different dependent on 


the regulatory endpoint. For C&L, in certain cases limit tests may be sufficient as only a 


decision has to be drawn whether the toxicity is below a certain trigger value, whereas 


for derivation of the PNEC a quantitative figure has to be given. In the latter case it is of 


particular importance to use all available information, as PNEC derivation means to 


extrapolate from a few monospecies laboratory tests to maintenance of structure and 


function of ecosystems. Especially the extrapolation from acute to chronic toxicity is 


hardly possible. Analysis of a large number of validated data on new and existing 


chemicals revealed that acute data have only limited predictive value for long-term 


effects in aquatic ecosystems. The acute/chronic ratio correlates neither with acute 


toxicity nor with baseline toxicity as modelled through log Kow and no acute/chronic 


ratio correlation is found across trophic levels, meaning that it is generally not possible 


to conclude e.g. from Daphnia or algal ACR on fish ACR (Ahlers et al., 2006). 


In contrast to C+L and PBT assessment, which solely base on intrinsic properties, for 


PNEC derivation also exposure-based decisions (PEC/PNEC ratio) have to be considered. 


E.g. EC50 values for alga and Daphnia are available. In addition QSAR calculations for fish 


have been performed. From these data a high or low PEC/PNEC ratio has been derived. 


In the first case a chronic fish test has to be considered. In the second case no additional 


data are necessary. 


Step 6: 


Intrinsic physico-chemical properties 


Column 2 of REACH Annexes VII and VIII contains the provision that acute studies do 


not need to be conducted if there are mitigating factors indicating that aquatic toxicity is 


unlike to occur for instance if the substance is highly insoluble in water or the substance 


is unlikely to cross biological membranes. On the other hand, REACH asks registrant to 


consider long-term study when substance is poorly water soluble. 


There is no scientific basis to define a cut off limit value for solubility below which no 


toxicity could occur. There may be technical difficulties to perform the test, e.g. 


sensitivity of the analytical method used for the determination of test concentration. 


Such difficulties and proposed solutions should be clearly documented. Results from 
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tests above the limit of solubility should not be interpreted as pelagic toxicity, but as 


confounded by physical effects. For further details see testing of difficult substances in 


Section R.7.8.7. 


Equally, there is no scientific basis to define molecular characteristics that would render 


a substance unlikely to cross biological membranes. 


Thus no scientifically based cut off criteria for these mitigation factors can be provided at 


the moment. Nonetheless, it might be possible to decide on a case-by-case basis, that 


aquatic toxicity is unlikely to occur due to very low water solubility and unlikelihood to 


cross biological membranes. Issues which may be considered in this regard are the 


indicators used for low likelihood of a high bioaccumulation potential (Chapter R.11). 


When such indicators are used in the context of triggering derogation from toxicity 


testing on aquatic organisms however a more cautious approach should be used. The 


reason is that indications of lack of a high bioaccumulation potential does not necessarily 


imply lack of toxicity to aquatic organisms.  


In any case any proposal to deviate from the standard testing requirements in reference 


to this clause should be carefully justified. For poorly water soluble substances (e.g. 


water solubility below 1 mg/L or below the detection limit of the analytical method of the 


test substance) it should instead of an acute test be considered to perform a long term 


test (REACH Annex VII and VIII, 9.1) bearing in mind any possibilities for waiving 


(REACH Annex XI). 


Threshold approach for toxicity testing in fish 


This approach offers a possibility to significantly reduce the number of fish to be used in 


acute aquatic toxicity testing when a test on fish is required. It takes into consideration 


that only the lowest value of the acute toxicity in species of three trophic levels is 


considered for regulatory purposes. 


The approach was originally described as threshold/step-down approach by Hutchinson 


et al. (2003) for pharmaceuticals. Several authors retrospectively evaluated acute 


aquatic toxicity data of chemical substances (Jeram et al., 2005; Hoekzema et al., 2006) 


by applying this approach. ECVAM and the ECB further developed the threshold approach 


taking into account existing guidelines and reflecting the requirements for the limit test 


(OECD TG 203, Annex V C.1). The ECVAM Scientific Advisory Committee (ESAC) has 


endorsed the scientific validity of the threshold approach following the advice of the 


ESAC peer review panel. 


The approach is currently part of the rolling workplan for the OECD test guidelines 


program 2006/2008 (Project 2.23: New Guidance Document on Application of the Step 


Down Approach (or Upper Threshold Concentration) as a Limit Test for Acute Fish 


Toxicity Testing). 


With the lowest of the two EC50 concentrations obtained for algae and Daphnia, (the 


Upper Threshold Concentration, UTC), a limit test according to OECD TG 203, using 7-10 


test and 7-10 control fish, is carried out. In case that no mortality is observed, no 


further tests are carried out and the acute fish toxicity result (LC50) is reported as 


greater than (>) the UTC value. In case that mortality is observed, a full LC50 test should 


be performed. 
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The same principle could also be applied when instead of fish, fish embryos or early life 


stages are used for toxicity testing. 


From Integrated Testing to Integrated Assessment 


When the Weight-of-Evidence approach has been finalised as described above, the 


amount of validated information may in some cases largely exceed the minimum 


information requirements of the Annexes of REACH and thus reduce the uncertainties 


when extrapolating from monospecies laboratory tests to the structure and function of 


ecosystems. As for PNEC derivation these uncertainties are to be covered by the 


assessment factors it may be considered to use these factors in a more flexible way 


according to the altered degree of uncertainty; (it has to be mentioned that such 


flexibilities on assessment factors are already foreseen, when the assessment is based 


on Species Sensitivity Distribution (SSD) and on mesocosm as well as field studies and 


also use of QSAR for narcotic mode of action, to be confirmed). 


Such a multi-criteria assessment should cover - beside the information mentioned above 


– also: 


 The number and representativity of species tested 


 The quality of non-standard tests 


 the time-dependence of the toxicity  


 the steepness of concentration/effect curves  


 Information from mammalian toxicity normally not used in standard 


assessments. 


Specific guidance on this approach with regard to potential reproductive or 


developmental toxicity via endocrine modes of action is provided in Section R.7.8.11.  


At the end the derivation from the degree of uncertainty defined in the standard 


situations and represented by certain assessment factors given by the Section R.10.3 


has to be substantiated fully. 


The proposal presented here is an optimal possibility to use all available information in 


order to protect human health and the environment from hazardous chemicals. 


R.7.8.5.1 Concluding on suitability for Classification and Labelling5 


Environmental classification and labelling of a substance is generally based on data from 


short-term tests for fish, invertebrates and algae. Information from other tests may be 


used under the safety net provisions, i.e. in cases where substances do not fall under the 


core set of criteria but on the basis of the available evidence concerning their toxicity 


may nevertheless present a danger to the structure and/or functioning of aquatic 


ecosystems. There are no defined criteria for this classification; its possible application to 


                                           


5 For more up-to-date information please see the Guidance on the Application of the CLP Criteria, 
section 4 and Annexes I and IV which have been updated in April 2012 in order to take into 
account the second Adaptation to Technical Progress (ATP) to the CLP Regulation . 
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substances that cause adverse effects on development or reproduction is discussed in 


Section R.7.8.11. 


Classification and labelling has to be performed for all substances registered in REACH. 


The following strategy gives guidance how to classify a substance for the environment 


based on its toxicity, if different levels of information are available (see also Figure 


R.7.8—3). 


As a first step all available information on substance has to be collected and evaluated as 


described in Section R.7.8.5 and Chapter R.3. 


 If acute effect values for all three trophic levels are available, classify based 


on the lowest effect value available and derive specific concentration limits 


(M-factor) if relevant, i.e. toxicity <0.1 mg/l. 


 For substances with tonnages between 1 and 10 t/y, Annex VII requires acute 


toxicity tests with invertebrates and algae/aquatic plants: 


a.  If EC50 for invertebrates and algae/aquatic plants are available 


according to Annex VII, classify the substance based on the lowest 


effect value; if, according to step 4a of Section R.7.8.5, a reliable 


QSAR result for fish is available or if additional information e.g. using 


read-across can be provided, consider this value for the classification. 


Specific concentration limits (SCLs) (M-factor) should be derived, if 


relevant (GHS and the Guidance on the Application of the CLP 


Criteria,). 


b.  If no acute data are available for invertebrates and/or algae/aquatic 


plants, it should first be checked, if mitigating factors (water solubility, 


molecular size) are justifiable: 


- if this is the case, no acute tests have to be performed for the 


substance. Safety net classification based on fate data 


(degradation and bioaccumulation) should nevertheless be 


considered. 


- if the mitigation factors are not applicable, it is necessary to 


perform an acute Daphnia and an acute algae test to fulfill the 


requirements of Annex VII. If a reliable QSAR prediction for fish 


can be made, consider this value for classification. SCLs (M-


factor) should be derived, if relevant. 


 For substances with tonnages >10 t/y, Annex VIII requires in addition an 


acute fish test. However derogations from the standard information 


requirements may be made if the provisions of REACH for this are fulfilled. In 


the following, guidance is given to use available aquatic toxicity data on 


classification and labelling: 


a.  Acute toxicity data on invertebrates and algae/aquatic plants are 


available and the EC50 for at least on of these species is <1 mg/l. In 


this case, no acute fish study is necessary for substances that are not 


used in mixtures, as the available effect value(s) already trigger the 
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classification as Aquatic. Acute 1, H400 . However, for substances 


used in mixtures, an acute fish test might nevertheless be a 


prerequisite for setting specific concentration limits (SCL, M-factor) for 


the classification of mixtures containing the substance. 


b. Acute toxicity data on invertebrates and algae/aquatic plants are 


available and EC50 for both species is >1 mg/l. In this case, 


information on acute toxicity to fish is necessary for the judging 


whether the aquatic toxicity to fish may warrant classification. Thus it 


should be checked whether the calculation of an LC50 for fish with a 


reliable QSAR is possible or whether estimation is possible that fish 


may be less sensitive than invertebrates and/or algae/aquatic plants 


(see to Section R.7.8.5). Derive SCLs (M-factor) if necessary. 


- if this is possible, this information can be used together with the 


available effect data on invertebrates and algae/aquatic plants 


for the purpose of classification. 


- if this is not possible, an acute toxicity test with fish would 


provide data which may be used for classification purposes. 


However if alternative and adequate test methods are available 


for acute fish toxicity they may be considered to be used 


instead for classification (see Figure R.7.8—3). E.g. a proposal 


to use the fish embryo test (FET) as an alternative to the acute 


fish toxicity test has been made and is currently under 


evaluation in the OECD Guideline program (see Sections 


R.7.8.3.1 and R.7.8.8). For further information, please see 


Guidance on the Application of the CLP Criteria 


- if data from suitable alternative test methods are not available, 


a fish limit test following OECD TG 203 using as exposure 


concentration the lowest EC50 from acute tests on invertebrates 


and algae/aquatic plants may be performed. If no mortality is 


observed, this is an indication of fish not being more acutely 


sensitive than invertebrates and algae/aquatic plants. Hence 


classification can then be based on the lowest available EC50-


value (for invertebrates and algae/aquatic plants). If mortality 


occurs in the fish limit test, data from an acute fish toxicity test 


according OECD TG 203 should be made available according to 


the needs of the chemicals safety assessment and the LC50 


(fish) can then be used together with the EC50-values for 


invertebrates and algae/ higher plants as basis for classification 


(GHS & Guidance on the Application of the CLP Criteria). 


In the following, guidance is given for the specific cases, that instead of acute 


invertebrate/fish tests long-term invertebrate/fish tests are available (Column 2 of 


Annex VII and VIII). It is very likely that such cases do not commonly occur, and 


therefore guidance is only given in the text and, not in the flow chart: 



http://echa.europa.eu/support/guidance-on-reach-and-clp-implementation

http://echa.europa.eu/support/guidance-on-reach-and-clp-implementation
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1. Substances with tonnages between 1 and 10 t/y (Annex VII): EC50 


algae/aquatic plants and long-term invertebrate instead of acute invertebrate 


test are available. 


2. Substances with tonnages ≥10 t/y (Annex VIII): EC50 invertebrates and 


algae/aquatic plant and long-term fish instead of acute fish are available. 


For both points above: 


a. At least one available EC50 is <1 mg/l: In this case no further acute data are 


necessary for the classification for substances that are not used in mixtures, 


as this value triggers already the classification as Aquatic. Acute 1, H400. 


However, for substances used in mixtures, further information on acute 


toxicity might nevertheless be useful for classification purposes of substances. 


The reason is that particular high acute toxicity may imply that a specific 


concentration limit (SCL, M-factor) should then be set for the substance. 


b. Available EC50 >1 mg/l: In this case it should be checked whether the 


derivation of an acute EC50 from the long-term studies is possible (e.g. if raw 


data of the study are available and at the tested concentration range included 


immobilisation of parent invertebrates (OECD TG 202, part 2) resp. mortality 


of fish (OECD 215) of >50 % the test parental animals). This effect value can 


then directly be used for classification purposes together with available EC50 


values.  


If this is not possible, it should be checked whether reliable predictions of EC50 


for invertebrates resp. fish with valid QSAR models are possible that can be 


used for the classification of the substance. An additional option is to check 


whether classification can be considered based on a grouping approach 


relating to the species for which data are missing regarding acute toxicity. If 


no estimation is possible of the acute toxicity for the aquatic organism with no 


acute toxicity test data , then classification have to be considered based on 


the available data on other aquatic organisms. 
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Figure R.7.8—3 Decision Scheme for Classification and Labelling6  


 


                                           


6 For more up-to-date information please see the Guidance on the Application of the CLP Criteria, 
section 4 and Annexes I and IV which have been updated in April 2012 in order to take into 
account the second Adaptation to Technical Progress (ATP) to the CLP Regulation . 
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R.7.8.5.2 Concluding on suitability for PBT/vPvB assessment  


Guidance on the suitability for PBT/vPvB assessment is given in Chapter R.11 of the 


Guidance on IR&CSA. 


R.7.8.5.3 Conclusions on Chemical Safety Asessment (PNEC 


Derivation) 


The Chemical Safety Assessment (CSA) is based on all available toxicity information. The 


information should at least cover species of three trophic levels: algae/aquatic plants, 


invertebrates (Daphnia preferred), and fish. The following strategy gives guidance how 


to assess the pelagic toxicity of a substance for chemical safety assessement, if different 


levels of information are available (see also Figure R.7.8—4). 


A first sequence of considerations is primarily based on the availability of short-term 


toxicity data as specified in REACH Annexes VII and VIII (combined). If results from the 


hazard assessment or the risk characterisation indicate the need for further 


investigations, long-term toxicity data will be considered in subsequent considerations. 


Short-term toxicity data 


1. Check available data from standard testing: 


Algae: If a 72 hour ErC50 value from a growth inhibition study according to OECD 201 or 


a 96 hour ErC50 value from a growth inhibition study is available this can be used directly 


for PNEC assessment. If possible, it is recommended to calculate the 72 h growth rate 


based on data from the test report of 96 h tests. 


Invertebrates: If a 48 hour EC50 value from short-term toxicity testing on Daphnia sp. 


according to OECD 202 or a NOEC/ECX value from long-term toxicity testing on Daphnia 


sp. according to OECD 211 or results from tests using equivalent test guidelines are 


available, these can be used directly for PNEC assessment. 


Fish: If an LC50 value from short-term toxicity testing on fish according to OECD 203 or 


a NOEC value from long-term toxicity testing on fish e.g according to OECD 215 (fish 


juvenile growth test) or 210 (fish early life stage test) or OECD 212 (egg and sac-fry 


test) or results from tests using equivalent test guidelines are available these can be 


used directly for PNEC assessment. 


2. Check other available data - standard testing data might be substituted by 


one of the following: 


Algae: The ErC50 is the preferable and more meaningful value from a standard growth 


inhibition (OECD 201) study. Where this is not available/ reported but an EbC50 is 


available/reported it should be considered to perform a new algae study, especially if 


algae are the most relevant species for the effects assessment. If possible it is 


recommended to calculate, the 72 h value based on data from the test report of 96 h 


tests. 


Invertebrates: A 24 hour EC50 value from short-term toxicity testing on Daphnia sp. 


according to OECD 202 but this should only be used in conjunction with other data (e.g. 


on time-dependence of toxicity) as part of a Weight-of-Evidence approach. 
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Other reliable experimental data on algae/aquatic plants, invertebrates or fish (e.g. 


data from non-standard studies or for non-standard organisms). 


Reliable QSAR results (see Section R.7.8.4.1 for evaluation of QSAR results). 


Reliable read-across from available experimental data on a structurally related 


substance. 


An adequate value for growth inhibition of algae/aquatic plants or for short-term toxicty 


in invertebrates or fish from any of the sources listed above may be used directly for 


PNEC assessment. 


3. Check possibilities for the prediction of relative species sensitivities: 


The sensitivity of fish relative to invertebrates and algae might be predicted from one of 


the following: 


 Experimental data from standard studies 


 Other experimental data (e.g. data from non-standard studies or for 


non-standard organisms) 


 Data generated with QSAR models 


 Read-across from available experimental data on a structurally related 


substance. 


If there is compelling evidence, using these methods, to suggest that the fish value is 


likely to be at least a factor of about 10 less sensitive than invertebrates or algae there 


are no further requirements for acute fish testing. There may be other considerations for 


testing, e.g. if a test result would help to build or improve a data base for a chemical 


category. Consideration should also be given to needs for chronic testing e.g. whether 


range finding data is needed to determine test concentrations etc. 


4. Check possibilities for adaptation of the standard information requirements: 


If there are mitigating factors, such as those specified in Section R.7.8.5, indicating that 


aquatic toxicity is unlikely to occur, studies on the growth inhibition of algae/aquatic 


plants or the short-term toxicity in invertebrates or fish do not need to be conducted 


(column 2, Annex VII and VIII). 


5. If no adequate data is available and there are no mitigating factors indicating 


that aquatic toxicity is unlikely to occur perform a growth inhibition study on 


algae according to OECD 201 and a short-term toxicity study on Daphnia sp. 


according to OECD 202 or a long-term toxicity study according to OECD 211 


(According to column 2, Annex VII, a long-term study shall be considered if 


the substance is poorly water soluble, i.e. solubility <1 mg/L, TGD 2003). 


Alternatively risk management measures reducing exposure and hence risk 


sufficiently might be considered. 


6. Fish: Check availability of accepted alternative methods 


If there is a need to generate new data on the toxicity in fish and an accepted alternative 


method is available instead of in vivo fish testing perform the alternative test. At the 
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time of writing (2006) no alternative methods have been accepted as an alternative to 


the in vivo fish study. A possible alternative, the fish embryo toxicity test, is currently 


under evaluation in the OECD Guideline program (see Section R.7.8.3.1 and R.7.8.8). 


7. Fish: Determine relative sensitivity  


If there is no alternative to generating new toxicity data from in vivo fish testing a limit 


test should be performed as described in OECD 203 using the lowest EC50 from 


invertebrates or algae. If no mortality occurs in the limit test that indicates that fish are 


less sensitive than invertebrates or algae there are no further requirements for short-


term fish testing. 


8. Fish: If mortality occurs in the limit test, perform a short-term toxicity study 


in fish according to OECD 203 or a long-term toxicity study as appropriate (for 


detailed guidance see below long-term toxicity testing) (according to column 


2, Annex VIII, a long-term study shall be considered if the substance is poorly 


water soluble, i.e. solubility <1 mg/L, TGD 2003). Alternatively risk 


management measures reducing exposure and hence risk sufficiently might 


be considered. 


Normally a Fish Early Life Stage test (OECD 210) would be considered appropriate for 


examining long-term fish toxicity. However, the fish, juvenile growth test (OECD 215) 


(for substances with log Kow <5) or egg and sac-fry stage test (EU Annex V C., OECD 


212) (for substances with log Kow <4) may also be considered. Specific guidance on the 


consideration of available data on developmental or reproductive effects from non-


standard tests is provided in Chapter R.7. 


9. Using the data specified in the preceding steps, the PNEC value can be 


derived considering the results from all three trophic levels.  


 


If the substance meets the criteria for classification  into any7  of the hazard classes or 


categories listed in Article 14(4) of the REACH Regulation, namely: 


 hazard classes 2.1 to 2.4, 2.6 and 2.7, 2.8 types A and B, 2.9, 2.10, 


2.12, 2.13 categories 1 and 2, 2.14 categories 1 and 2, 2.15 types A to 


F;  


 hazard classes 3.1 to 3.6, 3.7 adverse effects on sexual function and 


fertility or on development, 3.8 effects other than narcotic effects, 3.9 


and 3.10;  


 hazard class 4.1;  


 hazard class 5.1;  


 or is assessed to be a PBT or vPvB,  


                                           


7  Please see Part B, Chapter 8 on Scope of Exposure Assessment for hazard class(es)  relevant for 


the environment. 
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the chemical safety assessment must include an exposure assessment and a risk 


characterisation. 


These classes, categories and properties will henceforth be described as “Article 14(4) 


hazard classes, categoriesor properties
8
”. 


If the CSA indicates no risk, there are no further requirements for aquatic toxicity 


testing. If the CSA indicates a need to investigate further effects on aquatic organisms 


long-term toxicity testing shall be considered. These considerations apply in the same 


way to all substances in quantities >10 t. 


A risk from CSA is indicated 


 If PEC/PNEC >1 


 For substances with log Kow >3 (or BCF >100) and a PEC
local or 


PEC
regional >1/100th of the water solubility.  


Long Term Testing 


1. Check available data from standard long-term testing: 


Invertebrates: If a NOEC value from long-term toxicity testing on Daphnia sp. 


according to OECD 211 or results from tests using equivalent test guidelines are 


available these can be used directly for the refinement of the PNEC value. 


Fish: If a NOEC value from long-term toxicity testing on fish according to OECD 215 or 


210 or 212 or results from tests using equivalent test guidelines are available these can 


be used directly for the refinement of the PNEC value. 


2. Check other available data: 


Standard testing data might be substituted by one of the following: 


 Other reliable experimental data on aquatic invertebrates or fish (e.g. 


data from non-standard studies or for non-standard organisms) 


 Reliable QSAR results9 


 Reliable read-across from available experimental data on a structurally 


related substance 


An adequate value for long-term toxicity in invertebrates or fish from any of the sources 


listed above may be used directly for the refinement of the PNEC value. 


3. Check possibilities for the prediction of relative species sensitivities: 


                                           


8 In this context “properties” refers to PBT and vPvB.   


9 Currently reliable QSAR models for chronic toxicity are rare and thus reliable QSAR results will be 
seldom available. However if QSAR models for chronic toxicity will be available in future they need 
to be evaluated equivalent to acute toxicity QSAR models as described in Section R.7.8.4.1. 
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The sensitivity of fish relative to algae and invertebrates might be predicted from one of 


the following: 


 Experimental data from standard studies 


 Other experimental data (e.g. data from non-standard studies or for 


non-standard organisms) 


 Data generated with QSAR models 


 Read-across from available experimental data on a structurally related 


substance. 


If there is compelling evidence, using these methods, to suggest that the fish value is 


likely to be at least a factor of about 10 less sensitive than invertebrates or algae there 


are no further requirements for fish testing. There may be other considerations for 


testing, e.g. if a test result would help to build or improve a data base for a chemical 


category. 


The same considerations as detailed above apply to the sensitivity of invertebrates 


relative to algae and fish, i.e. if there is compelling evidence to suggest that the 


invertebrate value is likely to be at least a factor of about 10 less sensitive than algae or 


fish there are no further requirements for invertebrate testing. 


4. If invertebrates are likely to be more sensitive than fish and algae or the 


relative sensitivity of invertebrates cannot be predicted prepare a testing 


proposal for a long-term toxicity study on Daphnia sp. according to OECD 211 


for submission to the Agency. Alternatively risk management measures might 


be considered. 


5. If fish are likely to be more sensitive than invertebrates and algae or the 


relative sensitivity of fish cannot be predicted prepare a testing proposal for a 


long-term toxicity study on fish according to one of the below listed OECD 


testing guidelines for submission to the Agency. Alternatively risk 


management measures reducing exposure and hence risk sufficiently might 


be considered. 


Normally a Fish Early Life Stage test (OECD 210) would be considered 


appropriate for examining fish toxicity. However, the fish, juvenile growth test 


(OECD 215 ) (for substances with log Kow <5) or egg and sac-fry stage test 


(EU Annex V C.) (for substances with log Kow <4) may also be considered. 


Specific guidance on the consideration of available data on developmental or 


reproductive effects from non-standard tests is provided in Chapter R.7.  


Further possible methods for the refinement of the risk assessment, e.g. the 


use of Species Sensitivity Distributions may be considered. 


R.7.8.5.4 Overall conclusion 


In Section R.7.8.5 guidance is given on how to combine all gathered information in order 


to understand the toxicity pattern of the substance and how to draw overall conclusions 


on the different regulatory endpoints, Classification and Labelling, PBT/vPvB Assessment 
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as well as PNEC derivation. A major feature of these assessments will be flexibility and 


expert judgement. The results have to be substantiated thoroughly and communicated. 
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Figure R.7.8—4 Decision scheme for the conclusion on chemical safety assessment (PNEC Derivation) 
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For the conclusions on the different endpoints often variable amounts of information are 


required with the consequence that the testing strategies proposed may differ 


accordingly; e.g. for classification and labelling a limit test may be sufficient, whereas 


the CSA assessment for the same substance requires a chronic fish test. 


Therefore, to avoid unnecessary testing the different strategies should be compared 


critically at the end of the exercise. Moreover, a few rules have to be followed: 


PBT/vPvB assessment: chronic fish toxicity testing is generally only necessary, when the 


P and B criteria are fulfilled (see further information in Chapter R.11 Chapter R.11of the 


Guidance on IR&CSA). 


Priorities for future research 


To perform substantiated conclusions on the different endpoints the available tools have 


to be developed further. The following items among others should be considered for 


further research: 


1. Mechanistic approaches 


a. Develop knowledge of modes of action so that future CSAs can be 


adapted to technical progress. 


b. Sub-lethal acute endpoints as predictors. Better use of information 


from chronic toxicity tests as well as toxicokinetics to make predictions 


of Mode of Action. Use data acquired to increase knowledge of 


structural alerts. 


2. Development, including validation and applicability domain description, of 


QSAR models for chronic toxicity to pelagic and sediment organisms 


3. Develop validated Test Guidelines for feeding studies on pelagic organisms 


4. Improve knowledge of critical body burdens and compile databases and 


establish and improve links to various classes of modes of action. 


5. Improve read-across for freshwater to marine organism toxicity and increase 


database for marine Phyla. 


6. Improve understanding of how to read-across from Human Health and, if 


possible, biodegradation data to environmental risk assessment (e.g. to 


increase understanding of biotransformation and identification of relevant 


metabolites). 


7. Improve predictive techniques for extrapolating from laboratory to field 


studies. 


8. Consider how population dynamics can be included into ecotoxicology. 


9. Develop & validate in vitro tests and based on this develop guidance how to 


use in-vitro tests. 


10. Develop Guidance how to use genomic information (“omics”) 


11. Develop guidance for multi-criteria assessment, that means how to use all 


available information on derivation of a PNEC, including flexibility of 


assessment factors. 
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Appendix R.7.8—1 Critical parameters for aquatic toxicity testing 


(Properties of substances and (tests) systems and other factors 


influencing evaluation of aquatic toxicity) 


 


The following table summarizes the critical parameters that influence toxicity testing and 


potentially testing strategy in the aquatic environment. The table is divided into two 


main headings, Test related parameters, and Substance related parameters. Both are 


useful for evaluating the validity of existing studies however, the Substance related 


parameters also concern information that should be acquired prior to initiating new 


studies. For more detailed information the reader is referred to OECD (2000) and 


(ECETOC, 2003). This document gives some first guidance for inorganic compounds and 


metals. More extensive guidance can be found in Van Gheluwe 2006. 
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Table R.7.8—2 Critical parameters for aquatic toxicity testing 


Parameter Sub-parameter Issue Recommendation 


Test related parameters 


General  Water quality All ecotoxicological tests should include information on key parameters influencing general water 


quality, indicating the fitness of the medium to support the organisms being tested and the likelihood 


that the exposure of the test substances occurred in a way that resembles the conditions in the 


environment. Frequency of measurement should also be indicated. 


Any single parameter which was out of the range indicated by the test method should trigger an in 


depth inquiry into the validity of the study and careful consideration of the relevance of the results. 


Oxygen   Oxygen requirements depend on the organism with e.g. rainbow trout requiring very high levels (less 


than 50% could result in mortality) and certain benthic dwelling organisms capable of survival with 


almost negligible oxygen availability. However, in sediment tests, oxygen should always be measured 


close to the sediment as there may be much lower concentrations in the peribenthic layer than in the 


water column.  


In certain cases, (e.g. if biodegradation of the test substance or tertiary solvent is high) with non-


volatile chemicals, aeration may be provided directly in the test system to increase oxygen 


concentration but for some species, (e.g. daphnids) this may lead to physical damage of the organisms 


and significant stress and should be avoided.  


pH   Pelagic – pH is generally acceptable within the range of 6.5 – 9 but this depends on the organism. Algae 


tests, for example, may reach a pH of 10 without any notable effect on the growth rate. However, in 


certain cases, notably ionising organics and metals, pH has an impact on speciation and thus toxicity. In 


such cases a decision needs to be made on the test strategy to be employed and the acceptable range 


of pH in the tests. Use of buffers or modified test strategies (e.g. reduction of initial cell numbers) can 


help to prevent major modifications of pH during the test. 


Sediment – The pH of sediments may vary during the study. This may have an impact on the sediment 


dwelling organisms but also, for ionising substances, may change the ion exchange capacity of the 


substrate, increasing or decreasing bioavailability of the test substance and the pore water 
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Parameter Sub-parameter Issue Recommendation 


concentrations. Such changes should be monitored and controlled if possible. 


Temperature   Most Guidelines include temperature as a standard physical parameter as the organisms may be 


stressed or the validity of the results may not be achievable outside of the recommended limits (e.g. at 


less than 18ºC it may be difficult to achieve the validity criterion of >60 juvenile daphnids per surviving 


adult within 21 days recommended in OECD 211). However, the change in temperature during the test 


is just as important. Fish are particularly sensitive to temporal temperature variations which can lead to 


temperature shock.  


In any test, spatial variation in temperature is also critical, and as climate rooms are often inconsistent, 


comprising both hot and cold spots, ideally oxygen should at least be measured in test systems with the 


greatest spatial separation. Any suggestion that systematic differences in temperature occurred 


between groups should lead to consideration of the validity of the study. 


Hardness/ 


Conductivity 


  The optimal ion requirement and composition varies from species to species and these are generally 


indicated in the test method. Hardness may influence the bioavailability of certain test substances (such 


as metals and metal compounds) and in these cases measurement of this parameter is relevent. For 


example, hardness is used in bioavailability models such as Biotic Ligand models (BLM) to describe 


competition effects for metals. 


Alkalinity   Carbonate ions may alter speciation of metals. Hence for a proper understanding of metal speciation in 


the test medium knowledge on the alkalinity may improve our understanding of the test results. 


Chlorides/ 


salinity 


  Salt effects may have a pronounced influence on test results. Most organisms tolerate chloride levels up 


to 500 mg/L. Above this threshold, depending on the organisms tested, osmotic stress may occur and 


bias the test results. For some metals like Ag the formation of chloride complexes may also influence 


the bioavailability. 


NH3/NH4   Ammonia is highly toxic and in dynamic equilibrium with the less toxic ammonium ion, is thus influenced 


by pH and to some extent temperature. Many species, including fish, directly excrete ammonia via the 


gills and faeces into the water and in static systems, or in high stock density tests, the ammonia 


concentration is likely to increase during the study. This may be a particular problem for sediment based 


systems which may be static for long periods of time. In studies where ammonia can cause a problem, 
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Parameter Sub-parameter Issue Recommendation 


measurements are generally included in the methodology, however for less validated methods it is 


worth considering whether the ammonia concentration is likely to have influenced the results.  


DOC   Dissolved organic carbon may be present in some studies, particularly those where natural water has 


been used. In such cases, DOC measurement is needed. Many adsorbing substances bind to DOC either 


ionically or hydrophobically and this may increase or decrease the bioavailability of the test substance. 


DOC is also a key parameter which is incorporated for most bioavailability models for metals. E.g. Biotic 


Ligand models using speciation models like WHAM VI.  


TOC   Sediment: Total Organic Carbon (TOC) of sediments will vary depending on the type of sediment used 


in the study. This may have an impact on the sediment dwelling organisms but influence the  


bioavailability of both organic substances and metals/metal compounds.. 


AVS   Sediment-metals: Acid Volatile Sulfides (AVS) may influence the bioavailability of metals and metal 


compounds. AVS concentrations in artificial sediments are very low and quite often below detection 


limit. However, when field sediments are used AVS concentrations can be measured in order to allow a 


proper interpretation of test results of metal sediment toxicity data. 


Substance related parameters 


Molecular 


weight and size 


  Molecular weight and  size might influence the bioavailability and the uptake of the substance 


Water solubility 


 


 General Water solubility is an essential parameter in ecotoxicological testing and data should be available prior 


to any aquatic effects testing. Failure to do so could result in testing above the solubility limit leading to 


misinterpretation of the results.  


Poorly soluble substances are defined by OECD (2000) as substances with a limit of solubility <100 mg/l 


although technical problems are more likely to occur at <1mg/l as defined in TGD (1996). 


Very low water solubility (i.e. in the low µg/l range) could be used as a reason to significantly modify a 


standard test or to test non-pelagic organisms preferentially (see Table R.7.8—3 for more information). 


Whenever possible pelagic tests should be performed at or below the water solubility of the test 
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Parameter Sub-parameter Issue Recommendation 


substance in that medium. 


Tertiary solvents are often used in order to prepare stock solutions so that they can be further diluted to 


provide test solutions.  Solvents used at the maximum allowed concentration (100 mg/l) will rarely 


increase the solubility of the test substance significantly but may lead to emulsion formation which could 


cause physical effects. Solvents should be avoided when possible for pelagic tests and if employed, care 


should be taken that they do not lead to an increase in biochemical oxygen demand BOD due to their (in 


some cases) rapid degradation. They are also employed to spike sediment and in such cases they are 


generally removed by air drying prior to use. However, traces of contaminants they contain may remain 


and furthermore, the organic solvent may have a negative effect on the sediment being used by 


redistributing or changing the organic carbon fraction. Typically solvents distribute the test substance 


onto the substrate in a way that does not occur in the environment and therefore the technique should 


be used with care.   


Dispersants have been employed in a similar way to solvents but are used more to achieve a stable 


dispersion than to dissolve the substance in the stock solution. OECD (2000) does not generally 


advocate the testing of dispersants unless they are natural properties of the substances under scrutiny 


(e.g. detergents or oil dispersing agents). 


OECD recommends the use of the column generator method for poorly soluble, solids which do not 


contain impurities with higher solubility than the test substance itself. 


  Multi-


component 


substances 


(UVCBs) 


Multi-component substances are mixtures comprising a complex mix of individual substances with 


different solubilities and physico-chemical properties. In most cases, they can be characterised as a 


homologous series of substances with a certain range of carbon chain length/number or degree of 


substitution. Typically it is difficult to test and evaluate these substances. For further information see 


Table R.7.8—3 


 Freshwater  Natural freshwater contains inorganic ions and DOC as well as suspended matter. Synthetic media 


contain many of the compounds found in natural freshwater but sometimes also other substances are 


employed to help buffer or maintain bioavailability of certain micronutrients. Standard solubility tests on 


the other hand are usually performed in deionised water. It is not unusual for measured values at 


maximum solubility in aquatic tests to differ from the solubility test result. Usually, the maximum 
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Parameter Sub-parameter Issue Recommendation 


solubility of a substance in synthetic medium is lower than the solubility test result indicates but this is 


not always the case. This should be taken into account generally when testing is proposed close to the 


limit of solubility of the test substance but may be exacerbated for certain groups of chemicals e.g. 


chelates. For strongly adsorbing chemicals adsorption to suspended solids (SS) and for ionised organics 


such as surfactants, also binding to DOC may occur and the truly dissolved fraction may be difficult to 


evaluate. In such cases total load may be reported or used as a more applicable endpoint. In such cases 


it is important that the DOC and SS concentrations are known.  For more information see Table R.7.8—3 


 Marine  In the marine environment the salinity is so high that the solubility of most substances decreases and 


precipitation may occur by a process known a salting out. The decrease in solubility has been calculated 


as approximately 10-50% for neutral non-polar substances. A simple correlation for the salting out 


factor in seawater as a function of organic solute molar volume is to consider a reduction in solubility by 


a factor of 1.36 (ECETOC, 2001). For ionising substances, pH dependency should be known when the pH 


of seawater (approximately 8) is close to the pKa value. Testing considerations should be taken into 


account as above (freshwater). 


 Poorly soluble Physical 


effects 


These usually apply only to difficult substances with very low solubilities. Certain substances may form 


mycelles when mixed with water even at very low concentrations (100 µg/l or less) or form a surface 


film covering aquatic organisms and potentially smothering them. Signs of these effects can be 


considered likely when daphnids are trapped at the surface in the test solutions (not always reported) or 


when there is a great variation in effect between replicates of the same concentration 


Coloured 


substances 


  See Table R.7.8—3 for difficult substances 


Sorption  


 


General  Sorption/desorption tests provide information on Koc (organic carbon normalised adsorption coefficient) 


and Kd (distribution coefficient) to the appropriate compartment. For many chemicals, such studies (or 


values of Koc derived from Kow QSARs) provide useful information on their likely partitioning behaviour 


in aquatic studies although it should be noted that for certain chemicals (notably surfactants and 


metals) the standard Freundlich isotherms derived from such studies are inappropriate.   


 Neutral 


(hydrophobic) 


Loss of 


substance 


Highly lipophylic substances (log Kow >4, OECD 2000) are likely to pose problems during testing due to 


their expected low water solubility and tendency to stick to hydrophobic surfaces such as glassware, 
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Parameter Sub-parameter Issue Recommendation 


(expressed as log 


Kow) 


from the test 


system 


tubing, food and test organisms binding by van der Waals forces. Loss from the test solution may also 


be expected due to bioconcentration in the test organisms. For these reasons the organism stocking 


density should be low enough and the test system volume should be high enough so that the 


concentration of the test substance can be maintained throughout the studies. Naturally, static systems 


tend not to be appropriate for such substances. Flow-through is preferred when possible but achieving 


an adequate stock solution under such circumstances may be a challenge. 


 Ionic 


 


Loss of 


substance 


from the test 


system 


May be positively or negatively charged organic or inorganic chemicals which bind to substrates of 


opposite charge e.g. cationically charged substances bind to negatively charged humic acids, clay, 


glassware, microorganisms etc; anionic compounds bind to positively charged Si, Al or Fe oxides). 


Adsorption mainly becomes an issue when test concentrations are below 1 mg/l. Attempts should be 


made to minimise binding sites and to saturate them if possible by pre-exposing them to similar 


concentrations of test chemical as those to be used in the study. 


Surface active 


 


 Loss of 


substance 


from the test 


system 


Surface active substances are a sub-set of the ionic substances mentioned previously and may be 


cationic, anionic, non-ionic or amphoteric. In all cases supplementary difficulties in estimating Koc arise 


and the Kow method cannot be used. 


Ionising   Change of 


bioavailability 


with pH 


Knowledge of the PKa will allow prediction of the extent of ionisation of such substances in test water. 


As unionised organic species tend to be more hydrophobic than the ionised forms, the solubility and 


bioavailability of the substance may vary dramatically even between environmental extremes in pH. 


Consideration should be given to appropriate pHs (to be) used in the test as, solubility may be lower but 


toxicity may be higher in the unionised form than in the ionized form.   


Degradation   OECD recommends testing parent compound for Disappearance Time 50 (DT50 >3) days, breakdown 


products for DT50 <1h and case-by-case basis for anything in between. A flow-through test is 


recommended for substances with a DT50 of 4 h as 50% of the nominal parent substance concentration 


can be maintained with 6 volume renewals per day.  


ECETOC (2003) and the TGD recommend to test parent substance with a DT50 as low as 12 h, as based 


on maximum half life allowing 80% maintenance of parent compound in flow-through system and >1% 


in short term test. However, this should be considered on a case-by-case basis depending on the 
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technical feasibility of performing such a study. 


 Photodegradation 


 


 Photodegradation is the reaction of a chemical after absorption of light leads to an electronically excited 


state with increased reactivity and subsequent transformation. Photodegradation may be either direct 


(transformation of the substance by direct excitation) or indirect (transformation of another chemical 


due to transfer of energy from another photosensitive molecule. Kinetic photodegradation is determined 


experimentally. 


 Hydrolysis 


 


 Hydrolysis is a common degradation route in the environment, where reaction of a substance with water 


with a net exchange of the X group with an OH at the reaction centre such that RX + H2O → ROH + HX. 


Hydrolysis is often dependent upon pH as the reaction is commonly catalysed by hydrogen or hydroxide 


ions. Hydrolysis kinetics are usually determined experimentally and should be used to consider the test 


type and whether parent or degradation product should be tested.   


 Biodegradation 


 


 In the cases of readily biodegradable substances, biodegradation may be so fast that it is difficult to 


maintain test concentrations throughout the study. If such situations are likely then consideration 


should be given to regular cleaning or replacement of the test vessels during testing and preparation of 


stock solutions under sterile or near sterile conditions. 


Volatility 


 


  Vapour pressure is a measure of the equilibrium between the condensed and vapour phases of a 


substance. 


The Henry’s law constant (H) for a substance is a measure of its equilibrium between an ideal solution 


phase and the vapour phase. As such it is a measure of the potential for a substance to be lost from 


solution by evaporation. As an approximation, if H is greater than 100 Pa.m3/mol, more than 50% of 


the substance could be lost from the water phase-in 3-4 hours (Mackay, 1992).If there is evidence that 


the substance may volatilise from the test solution during the study, steps should be taken to reduce 


the loss by using closed systems or reducing headspace. 
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Difficult Substances 


Valid aquatic toxicity tests require the test substance to be dissolved in the water 


medium under the conditions recommended by the guideline, and the maintenance of a 


bioavailable exposure concentration for the duration of the test. One or both of these 


requirements may be difficult to achieve or measure in practice for some types of 


substance – collectively referred to as difficult substances. This can affect both the 


performance and interpretation of tests, and can be especially problematic when 


considering existing data from older studies. Such data typically require expert 


judgement to determine whether there is sufficient information in a test report for a 


decision to be made on its validity, and also whether the result is suitable for regulatory 


use. 


Figure R.7.8—5 indicates the thought processes that must be followed when considering 


a difficult substance. In general, it is important that the composition of the substance is 


as well-defined as possible. In some cases, it may be relatively straightforward to make 


a decision on the use of the data. It should be remembered, however, that a substance 


may be ‘difficult’ in several ways (e.g., it might be both a multi-component mixture and 


unstable), and each property can present complex challenges, even for experts. It is 


therefore impossible to provide simple advice that can apply in every situation. 


Nevertheless, the OECD has produced detailed guidance on how to adjust standard 


methods for such substances (OECD, 2000) and guidance on data interpretation for 


classification (OECD, 2001). Table R.7.8—3 presents a summary of the main issues 


identified in these important sources, which should be consulted for more detailed 


information. 


One of the key issues for difficult substances is the ability to quantify actual exposure of 


the test organisms to the test substance. In general, test results should be expressed in 


terms of mean measured concentrations as far as possible (though it is often useful to 


quote both the measured and nominal effect concentrations). The following general 


principles apply: 


 For static, semi-static and flow-through tests, where the concentrations 


remain within 80-120% of nominal, the effect concentrations can be 


expressed relative to nominal or measured concentrations. 


 For static tests, where the concentrations do not remain within 80-120% of 


nominal, the effect concentrations should be expressed relative to the 


geometric mean of the measured concentrations at the start and end of the 


test. 
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 For semi-static tests, where the concentrations do not remain within 80-120% 


of nominal, the effect concentrations should be expressed relative to the 


mean concentration over the whole exposure period, calculated from the 


geometric mean of the measured concentrations at the start and end of each 


media renewal period. 


 For flow-through tests, where the concentrations do not remain within 80-


120% of nominal, the effect concentrations should be determined and 


expressed relative to the arithmetic mean concentration. 


 For tests with chemicals that cannot be quantified by analytical methods at 


the concentrations causing effects, the effect concentration can be expressed 


based on the nominal concentrations. However this might result in an 


underestimation of the toxicity and it should be justified why no quantification 


by analytical methods is possible. 


Where loss processes are very fast, the median of the concentrations that are measured 


after the decline would be more appropriate as a surrogate for the mean exposure 


concentration. In the absence of a suitable analytical method, a semi-static renewal or 


flow-through regime may be necessary to ensure that exposure concentrations are in 


line with target values. 


Where a measured concentration at the end of the exposure period is absent or where it 


indicates that the substance is not detected, the validity of the test should be 


reconfirmed. In order to calculate a mean exposure concentration, the final 


concentration may be taken as the limit of detection for the method if the substance is 


not detected. When the substance is detected but not quantified, it is good practice to 


use half of the limit of quantification. Since there may be various methods for 


determining that, the method selected to determine mean measured concentrations 


should be made explicit in the reporting of test results. 


 


 
a. Polymers are not considered either, because they do not require 


registration in the initial phases of REACH implementation.  


b. Finally, some substances can contain impurities that can change in 


proportion and/or chemical nature between production batches. 


Interpretational problems can arise where either or both the toxicity and 


water solubility of the impurities are greater than the parent substance. 


This is not currently considered in this document, but is closely linked with 


the identity of the registered substance. 
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Figure R.7.8—5 Considerations for difficult substances 


 


Is the solubility of 


the substance in 


pure water known?  


Is the substance likely to be 


affected by the aquatic test 


medium? E.g. complexing agent, 


salt, ionisable substance, very 


poorly soluble? 


Proceed with 


much caution 


It will be important to 


measure the concentration 


of the dissolved species 


The answer to the 


next question is 


crucial 


Were the exposure 


concentrations 


nominally above the 


solubility? 


Were the exposure 


concentrations measured 


by a validated method? 


Could one nominal (dosed) 


concentration be considered as 


valid? E.g. because substrate is 


highly soluble, stable and 


involatile? 


Test may not 


be usable 


Calculate geometric mean 


exposure based on the data 


available. Take lowest 


concentration as worst case   


Were all reasonable efforts made 


to obtain and maintain the 


highest possible concentration 


over the whole test duration? 


Determine E(L)C50 or other 


endpoint using the 


measured data 


Is there an effect at 


concentrations below 100mg/l, 


or the limit of solubility? 


Use limit value 


Use tables Now derive PNEC 


Is there any kind of ‘difficult’ 


property that could make the 


extrapolation to PNEC 


unreliable? 


Y 


 


N 


Y 
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Table R.7.8—3 Summary of difficult substance testing issues  


Difficult 


property 


Potential problems with 


standard test procedures 


Advice on interpretation Possible refinements 


The substance 


contains many 


components 


Multiple components may make 


analytical monitoring 


impossible. 


Differences in partitioning 


behaviour and water solubility 


between components can make 


it difficult to achieve a 


homogeneous solution by direct 


addition to the test medium 


(e.g. if some components are 


highly insoluble). 


 


This can also present 


interpretational problems.  For 


example, it might not be 


possible to know which 


components have caused any 


observed adverse effects.  


Figure R.7.8—6 presents a general pathway for considering such 


substances. 


 


If all the components of the substance are fully soluble in the 


medium across the range of test concentrations, standard test 


methods are appropriate. Some components may have individual 


properties (e.g. degradability, volatility, etc.) that require steps to 


be taken to control losses (see below). 


 


If the substance is only partially soluble, the components should be 


identified and the toxicity estimated using available information on 


them. For example, components that have structural and physico-


chemical similarities should be grouped and treated as if the whole 


‘block’ were one single compound. This approach has been 


developed for petroleum hydrocarbons in particular, and is known 


as the ‘hydrocarbon block method’. (see draft ESR risk assessment 


for gasoline, and guidance from CONCAWE) Each ‘block’ is 


assembled on the basis of those properties that will influence the 


outcome of the PEC and PNEC calculations, i.e. usually octanol-


water partition coefficient, Henry’s Law constant, biodegradability 


and toxicity. The properties of each block may be estimated using a 


combination of non-testing methods for representative structures 


and the available measured data.  


If this is not possible, tests using water-accommodated fractions 


(WAFs) are appropriate. The method used to prepare the WAF 


should be fully described in the test report, with evidence provided 


It maybe possible to 


analyse for one of the 


components during the 


test This approach was 


used in the UK CCRMP 


assessment of 


tetrapropenyl phenol, for 


one of the long-term 


aquatic studies. 
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Difficult 


property 


Potential problems with 


standard test procedures 


Advice on interpretation Possible refinements 


of attainment of equilibrium and its compositional stability over 


time if possible. WAFs are prepared individually and not by serial 


dilution of a single stock WAF. Solvents should also be avoided, 


and generator systems are not appropriate. 


Test data obtained with WAFs apply to the multi-component 


substance as an entity. The exposure is generally expressed as the 


‘loading rate’ (mass to volume ratio of the mixture to medium) 


used to prepare the WAF. The measured mass of test substance in 


the WAF can also be used (as a concentration). 


 


For test data obtained with WAFs the following apply if the mixture 


contains components with a large range in water solubility: actute 


test data will correspond to the toxicity of the more soluble 


components, whereas chronic tests will reflect toxicity of the less 


soluble components. 


 


The acute lethal loading level (typically expressed as the E(L)L50) 


is comparable to L(E)C50 values determined for pure substances 


tested within their solubility range. It may therefore be used 


directly for classification. However, it cannot be used to derive a 


PNEC, since partitioning in the environment will make the 


comparison with a PEC meaningless. No Observable Effect Loading 


Rate (NOELR) values from chronic tests may be sufficiently low to 


be of the same order as the level at which most components are 


dissolved (or the PEC value), in which case they can be used for 


PNEC derivation. 
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Difficult 


property 


Potential problems with 


standard test procedures 


Advice on interpretation Possible refinements 


 


If direct dosing of the medium can be achieved, e.g. by use of 


solvents within the limits allowed by the test guideline, the data 


will represent the hazard of the sum of the components and the 


E(L)C50 can be used to obtain a PNEC (though it will still not be 


known which components caused the effects). 


The substance is 


poorly soluble in 


the test medium 


(water solubility 


typically <1 


mg/L) 


[similar 


problems can 


apply if the 


substance is 


simply difficult 


to analyse in the 


test medium] 


Solubility may be difficult to 


determine and is frequently 


recorded as less than the 


analytical detection limit. 


 


It may be difficult to dissolve 


the substance in a test solution, 


and to maintain and verify 


concentrations. 


 


Toxicity may be observed at 


concentrations below the lowest 


measurable concentration.  


 


Results may be expressed in 


terms of nominal concentration, 


which might exceed the true 


dissolved concentration of the 


substance in the test medium. 


Ideally, tests using appropriate dissolution techniques and with 


accurately measured concentrations within the range of water 


solubility should be used. Where such test data are available, they 


should be used in preference to other data. However, some 


techniques may present certain drawbacks, which must be taken 


into account. For example, the effect of any solvent needs to be 


determined, and solvents are not appropriate for mixtures where 


the use of the solvent can give preferential dissolution of one or 


more components (this may also apply to impurities). OECD (2000) 


provides more examples. 


 


The study report should be read carefully for indications of the 


presence of undissolved test material (e.g. droplets or surface 


layer). If this is the case and effects are observed, the results 


should be treated as invalid.  


 


Toxicity may be observed at concentrations nominally in excess of 


water solubility, or below the detection limit of the analytical 


method. Such data are not automatically invalid since the original 


solubility estimate may be uncertain, and the solution may have 


been prepared appropriately (e.g. provided any undissolved 


If the PNEC represents an 


upper limit, further testing 


may be required following 


risk assessment. This may 


require a more 


appropriate method or 


sensitive analysis (e.g. 


using radio-labelled test 


compound). 


 


For substances that are 


not acutely toxic at their 


limit of water solubility, 


the need for chronic 


testing has to be 


addressed if required by 


the risk assessment 


(provided the solubility is 


less than 100 mg/L).  


 


Substances that are not 
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Difficult 


property 


Potential problems with 


standard test procedures 


Advice on interpretation Possible refinements 


This is a particular problem for 


older studies. 


Physical effects (e.g. 


entrapment) may occur if the 


test concentration is 


significantly above water 


solubility. 


 


Interpretation of partitioning 


behaviour can also be 


problematic where poor 


solubility in water and octanol 


may be compounded by 


insufficient sensitivity in the 


analytical method.  


substance is removed prior to testing).  If physical effects are not 


obvious, then as a realistic worst case, the lowest effect 


concentration may be based on either the water solubility limit or 


detection limit of the analytical method, whichever is the lower.  


 


If no toxicity is expressed at concentrations up to the water 


solubility limit, judgement must be applied as to whether the result 


can be considered valid. The hazard should not be underestimated, 


and interpretation should stress the side of caution. Due account 


should be taken of the techniques used to achieve the maximum 


dissolved concentration. Where these are inadequate, the test 


should be considered invalid. 


chronically toxic to aquatic 


organisms at their limit of 


solubility rarely need 


further consideration.  


 


If the substance to be 


tested is a member of a 


chemical category or if 


there are analogue 


substances, a possibility is 


to test the analogue 


substance that has a 


higher solubility and to 


extrapolate the results 


from this test to the 


substance in question. See 


ESR on 


Decabromodiphenylether 


and MCCP. 


The substance is 


ionisable or is a 


salt 


The extent of ionisation may 


vary according to pH or the 


level of counter ions in the 


media, and relatively small 


changes may significantly alter 


the equilibrium between 


dissociated and non-dissociated 


species.  


 


For hazard and risk assessment, the data must be obtained under 


environmentally relevant conditions. If the relevant dissociation 


constant (pKa value) for the ionisation process is available 


(required for substances supplied at 100 t/y), it should be 


compared with the pH reported in the test report to determine 


which chemical species were present. It may also be important to 


check which chemical species are monitored by any analytical 


method used. The absence of this information may make it 


impossible to interpret the results.  


If the test substance 


ionises to a significant 


extent, it may be 


necessary to determine 


the toxicity of both anionic 


and cationic species.  


 


The solubility at different 


relavent pH should be 
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Difficult 


property 


Potential problems with 


standard test procedures 


Advice on interpretation Possible refinements 


The dissociated and non-


dissociated species may have 


different water solubilities and 


partition coefficients, and 


therefore bioavailability and 


toxicity. This in turn may cause 


the expression of  different 


toxicities in freshwater and 


marine environments. For salts, 


both the anionic and cationic 


parts need to be considered.  


 


Solubility measurements for 


regulatory purposes are usually 


made in distilled water (pH 6-


9), whereas the pH of test 


media is usually 7-8. This may 


significantly affect solubility, 


especially for substances with a 


pKa between 5 and 9. 


 


The definitive test should be conducted at a pH consistent with the 


more toxic form of the substance whilst remaining within the range 


required to maintain the health of the control organisms. A stable 


pH is important to ensure that the balance between dissociated and 


non-dissociated forms of the substance is maintained. 


 


If no data are available on a salt, effects may be read-across from 


the anion or cation, whichever has the most toxic effect. If the 


effect is related to only one of the ions, the classification of the salt 


should use the effect concentration multiplied by the salt:ion 


molecular weight ratio. 


 


Where a substance causes a change in pH of the test medium (e.g. 


strong acids and bases), the pH should be adjusted to lie within the 


specified range for the test using a suitable technique. Care should 


be taken that this does not lead to removal of the substance (e.g. 


via sedimentation and/or degradation). The use of buffers can 


affect the test result, particularly for algae. 


 


Growth of algal test cultures can cause an increase of pH due to 


consumption of bicarbonate ions. Strategies for maintaining the 


concentration of these ions and therefore reducing pH shifts are 


discussed in OECD (2000). 


determined, and pH and 


substance concentration 


should be analysed during 


the test. An example 


where this issue has been 


considered is in the ESR 


assessment of 


tetrabromo-bisphenol A. 


The substance is Speciation may change in the This issue is generally of most significance for aquatic plant growth If toxic effects are 
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Difficult 


property 


Potential problems with 


standard test procedures 


Advice on interpretation Possible refinements 


a complexing 


agent 


presence of cations (e.g. Ca, 


Mg) and anions (e.g. SO4, 


PO4), co-complexing agents 


and other properties of the 


medium such as pH. This can 


influence solubility, 


bioavailability and toxicity of 


the substance. It may also 


reduce the availability of 


essential nutrients (which is 


only a secondary effect, not 


direct chemical toxicity). 


 


Adsorption to sediments is not 


easily predicted – adsorption is 


often strong for these types of 


substance. 


tests. It is important to distinguish between chelated and non-


chelated fractions in the test medium if possible, and the extent to 


which effects are a direct consequence of chemical toxicity (based 


on the bioavailable fraction). Speciation models may be helpful for 


this purpose.  


 


Data from tests in which complexation is judged to have had a 


significant bearing on the result are likely to be of questionable 


value for regulatory use. 


 


Compensatory adjustment to water quality parameters (e.g. the 


concentration of the essential ions) or the testing of an appropriate 


salt of the test substance may help to achieve a valid test result 


but protocols incorporating modifications to standard procedures 


should be validated and approved for use by the regulatory 


authority. 


 


The issue has arisen in the ESR assessment of EDTA, as well as for 


other complexing agents for the interpretation of algal studies.  


One approach used has been to run additional tests using enriched 


nutrient media, reduced substance concentration or addition of 


extra nutrients at test completion, and then extending the study. 


This is described in a paper presented at the 24th North American 


SETAC meeting: PW070 Effects of Iron amd Micronutrient Metals 


on Algal Growth in the Presence of Chelators   


believed to be due to 


complexation, then this 


could be substantiated by 


measuring the 


complexation stability 


constants. Tests with 


provision of additional 


nutrient (to compensate 


for the complexed 


fraction) may be helpful in 


some cases. OECD (2000) 


suggests testing the 


substance in both 


standard algal growth 


medium and in a modified 


medium with a higher 


hardness, as well as the 


calcium salt. See UBA 


guidance too. 
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Difficult 


property 


Potential problems with 


standard test procedures 


Advice on interpretation Possible refinements 


The substance is 


surface active 


Surfactants and detergents can 


form dispersions or emulsions 


in which the bioavailablity is 


difficult to ascertain, even with 


careful solution preparation.  


 


Micelle formation can result in 


an overestimation of the 


bioavailable fraction even when 


“solutions” are apparently 


formed. This presents 


significant problems of 


interpretation. 


 


QSAR modelling is potentially 


very difficult since the Kow 


cannot usually be measured. 


Toxic effect concentrations for dispersions and emulsions should be 


compared with the dispersibility limit (i.e., the limit at which phase 


separation takes place) or the critical micelle concentration (CMC) 


for a substance in water rather than with its water solubility limit. 


The bioavailable concentration does not change above the CMC, 


even at higher dosing levels. The highest test concentration should 


either be 1000 mg active ingredient/litre or the dispersibility 


limit/CMC, whichever is lower. In the ESR programme, a number of 


surfactants have been assessed - DODMAC and the alkylamines. 


For these, one of the main difficult properties was the strong 


tendency to adsorb on surfaces such as test vessels or organic 


material. 


 


If the E(L)C50 or NOEC(L) is below the CMC then the data can be 


treated in the usual way for classification and to derive a PNEC. If 


the substance is not toxic at the CMC, the CMC may be used as a 


NOEC to derive a precautionary PNEC. If a test has been conducted 


at concentrations above the CMC and shows effects, the effect 


concentration should be set as the CMC as a precautionary worst 


case, unless it is clear that physical effects have occurred. 


 


For sediments, it is very important to know the adsorption 


coefficient, preferably by measurement. An estimated Kow value, 


though of low reliability for surfactants, may be helpful. Guidance 


for the selection of appropriate methods of Kow measurement is 


provided in Chapter R.9 (Guidance from RIP 3.2 for physico-


chemical properties) . 


Techniques for physically 


separating the test 


organisms from non-


dissolved material, whilst 


maintaining contact with 


the water column, should 


be considered where 


physical effects are likely 


to be significant.  
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Difficult 


property 


Potential problems with 


standard test procedures 


Advice on interpretation Possible refinements 


The substance is 


coloured 


Absorption of light at relevant 


wavelengths may cause an 


indirect effect on aquatic plant 


growth by inhibiting 


photosynthesis. 


 


Strongly coloured solutions 


might make it difficult to 


observe effects in animals. 


Since the amount of light absorbed will vary with solution 


concentration, effects seen at high concentration are not 


necessarily environmentally relevant. The endpoint for regulatory 


use should therefore be based on direct toxic effects. If the test 


has not been designed to indicate whether any observed effects are 


caused by light limitation, then the results cannot be used. 


Early algal studies may not have considered the effect of light 


absorption, and therefore all observed inhibition was assumed to 


be inherent toxicity. In the late 90s an approach known as the 


ETAD method was used. This attempted to compare direct and 


indirect contact of the test substance with the algae, with the 


indirect contact used to evaluate light inhibition only. If the results 


of each experiment comparable, it was interpreted that effects 


were only due to light inhibition. Such a result could be used to 


justify not using the algae results for classification or PNEC 


derivation. More recently, the ETAD method has been thought to 


be too simplistic for this evaluation, and instead the Manual of 


Decisions has been updated with the modified algae / Lemna 


approach as detailed below: 


The following adjustments to the standard algae growth inhibition 


test, Annex V method C.3 (or OECD guideline 201) have to be 


applied: 


• The irradiation (light intensity) should be in the highest end of 


the range prescribed in the method C.3 (or (draft revised) OECD 


guideline 201): 120µE m-2 s-1 or higher. 


• The light path should be shortened by reduction of the volume of 


the test solutions (in the range of 5 - 25 ml). 


• Sufficient agitation (for example by moderate shaking) should be 


OECD (2000) provides a 


number of options for 


performing algal tests with 


coloured substances. See 


latest MoD decision, left. 


The 7-d Lemna growth 


test avoids the problem 


since the fronds grow at 


the water surface. 
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Difficult 


property 


Potential problems with 


standard test procedures 


Advice on interpretation Possible refinements 


performed in order to obtain a high frequency of exposure of the 


algae to high irradiation at the surface of the culture. 


The substance is 


likely to be lost 


from the water 


column 


 


The substance is volatile; losses may be particularly significant if the test is conducted using an open system. Vapour pressure, and 


more specifically the Henry’s Law constant (H), are indicative of potential problems. If H is > 100 Pa.m3/mol, > 50% of the 


substance could be lost from the water phase-in 3-4 hours. Other factors in the test system may affect the rate of loss (e.g. vessel 


shape, aeration rate, etc). Volatilisation losses may also be significant for substances with H in the range of 1-10 Pa.m3/mol under 


vigorous mixing conditions. As a general rule vessels should be sealed during preparation and exposure and the headspace kept to 


a minimum. Problems with using sealed vessels are outlined in OECD (2000). ). Within the ESR programme, two volatile 


substances styrene and 1,3 butadiene have been assessed. For the latter a combination of QSARs and read-across were used to 


provide environmental data; 1,3 butadiene was also a known CMR, so avoiding exposure of the substance to laboratory workers 


was an additional consideration. For styrene, due to it being readily biodegradable, an additional problem was degradation in 


ecotoxicity test media lowering oxygen levels for test organisms. Normally this could be mitigated providing additional oxidation, 


however due to the volatility this was likely to increase substance loss. In the studies steps were taken to minimise degradation 


(e.g. vessel sterilisation), as well using a flow-through system supported by analysis throughout the test. QSARs were also used to 


support the test results. 


The substance is adsorptive to glassware, food and/or test organisms. This property often accompanies low water solubility, since 


hydrophobic chemicals usually prefer to partition to organic phases (i.e. substances with a log Kow >4 or bioconcentration factor 


>500). Where this occurs, the loss of concentration is usually rapid and exposure may best be characterised by the concentration 


at the end of the test. Other reasons for adsorption may be formation of ionic or hydrogen bonds negatively charged surfaces of 


the test vessel or the biological material. . The ESR assessments of tetrapropenylphenol and tris[2-chloro-1-(chloromethyl)ethyl] 


phosphate (TDCP) provide good examples where substance absorption was considered. 


The substance is unstable (i.e. degrades - abiotically, biotically or photolytically - or reacts) over the test duration. The loss may be 


so rapid that the substance itself cannot be tested, and/or specific degradation products may be formed that need consideration. 


See notes below on interpretation of exposure concentrations. 


The substance precipitates (e.g. because it has not truly dissolved despite the apparent absence of particulates, and agglomeration 


occurs during the test). In these circumstances, the L(E)C50 may be considered to be based on the concentration at the end of the 


test for classification purposes. Precipitation may occur as a result of degradation, e.g. an insoluble hydrolysis product or oxidation 


of test substance, other causes include complexation with media salts, pH change, oxidation. Note some substance may form an 
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Difficult 


property 


Potential problems with 


standard test procedures 


Advice on interpretation Possible refinements 


emulsion/dispersion, which can be tested as such – see surfactants discussion above. 


The substance bioaccumulates in the test organisms. This may be particularly important where the water solubility is low. The 


L(E)C50 may be calculated based on the geometric mean of the start- and end-of-test concentrations for classification purposes. 


It is necessary to determine whether appropriate methodology has been used (OECD (2000) describes a variety of methods to 


minimise the impact of these properties). In general, if test concentrations fall below 80% of nominal, measures should have been 


taken to reduce the decline for the test to be considered valid. This may require exposure regimes that provide for renewal of the 


test material (semi-static or flow-through conditions are preferred), and it is desirable that test concentrations are measured 


analytically at suitable time points throughout the test (for volatile , adsorptive unstable substances the latter is essential). These 


factors should be taken into account in deciding on the test data validity. It should be noted that semi-static and flow-through 


regimes may lead to an accumulation of organic debris and the development of excessive microbial populations. Test organisms 


may be stressed by cleaning. Special problems arise with respect to algal tests, which are generally static tests. Data providing an 


 the 


physical and chemical properties of the substance, or from a preliminary stability study (see OECD (2000) for further details). In 


the absence of analytically measured concentrations at least at the start and end of the test, no valid interpretation can be made 


and the test should be considered as invalid. 


Classification should account for the loss of the substance during the test, if relevant and possible. For example, if degradation 


occurs, it is necessary to determine whether it is the substance or the degradate that has been tested, and whether the data 


produced are relevant to the classification of the parent substance. Measured concentrations of the parent material and all 


significant toxic degradates are desirable.  


Where degradation is rapid (e.g. half-life < 1 hour), the available test data will frequently define the hazard of the degradation 


products since it will be these that have been tested. These data may be used to classify the parent substance in the normal way.  


Where degradation is slower (e.g. half-life > 3 days), it may be possible to test the parent substance and thus generate hazard 


data in the normal manner using a suitable renewal regime. The subsequent degradation may then be considered in determining 


whether an acute or chronic hazard class should apply. 


Where degradation rates fall between these two, testing of either parent and/or degradates should be considered on a case-by-


case basis. 
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Difficult 


property 


Potential problems with 


standard test procedures 


Advice on interpretation Possible refinements 


There may be occasions when a substance may degrade to give rise to a more hazardous or persistent product (this may be 


determined from preliminary tests or non-testing methods). Leaving a stock or test solution of the parent substance for a period 


equal to 6 half-lives of the substance will generally be sufficient to ensure that the medium contains only degradation products, 


which can then be used for toxicity testing. In these circumstances, the classification of the parent should take due account of the 


hazard of the degradation product, and the rate at which it can be formed under normal environmental conditions. 


For risk assessment, PECs and PNECs should relate to the same compound(s). For example, the degradation half-life should be 


compared with the duration of the emission and the time taken for the emission to reach the receiving water. If degradation is 


rapid, only the degradation product(s) are important. If the substance degrades slowly, the degradation products may be irrelevant 


for the risk assessment if they are less hazardous than the parent.  Between these two extremes, the substance effectively 


becomes a multi-component mixture. Interpretation of the available data will need to carefully assign effects and properties 


between the original substance and the degradation products. Non-testing approaches may help this decision, especially where the 


properties of the products have not been measured separately. In some cases, two risk assessments might be needed to explore 


the significance of the possible extremes (i.e. ‘no degradation’ and ‘complete degradation’). Such analysis can guide which further 


measurements are needed to understand the significance of the properties and the extent of risk. 


Some substances adsorb to organic matter more strongly than might be expected from Kow (e.g. aniline reacts irreversibly with 


sediment components). In addition, adsorption to inorganic matter (which is the major soil and sediment component) is important 


for several substance types, including metals, dyestuffs, cationic substances, complexing agents and surfactants.  
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Figure R.7.8—6 Considerations for multi-component mixtures 
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Consider the 


substance 


Although a complex 


mixture, does the 


substance contain some 


principal components? 


Are they the 


probable cause 


of toxicity? 


Are the the componenets of the 


mixture essentially similar in 


respect of their environmental 


behaviour and probable 


toxicity? cause of toxicity? 


Risk assess principal 


components by 


summation* Deal with as 


effectively single 


component 


Consider a case by 


case basis. PNEC 


cannot be based on 


loading rate 


Consider using 


estimated values, 


with caution 


This will require the 


availability of property and 


effect data for sub-sets of 


the whole substance 


Is there sufficient 


data to use the 


Hydrocarbon Block 


method? 


 


*i.e. add PEC/PNEC values 
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Appendix R.7.8—2 Information and its sources: in vivo 


 


Test guidelines 


a. Adopted OECD test guidelines for aquatic pelagic toxicity  


Organism F/S Type of test Test guideline (Year) Exposure 


Algae F Growth inhibition  201 (2006) 72 h 


Lemna sp F Growth inhibition 221 (2006) Up to 14 days 


Daphnia sp. F Acute immobilisation  202 (2004) 48 h 


Daphnia F Reproduction 211 (1998) 21 days 


Fish F Acute toxicity 203 (1992) 96 h 


Fish F Prolonged toxicity 204 (1984) 14 days 


Fish F/S Early-life stage toxicity 


(FELS) 


210 (1992) 30-60 days, species 


dependent 


Fish F/S Short-term toxicity test on 


embryo and sac-fry stages 


212 (1998) Species dependent 


Fish F Juvenile growth 215 (2000) 28 days 


b. Proposed OECD test guidelines for pelagic aquatic toxicity 


F = Freshwater organism S = Saltwater organism 


 


 


Organism F/S Type of test Project 


nr 


Exposure Additional 


Daphnia F Enhanced 


reproduction 


2.8 21 days Endocrine endpoints 


Copepod S Reproduction and 


development 


2.1 20-26 days  


Mysid S Life cycle toxicity 2.13 60 days or 


longer 


Endocrine endpoints 


Amphibian F Thyroid toxicity 2.19 21 days Endocrine endpoints 


Fish F Fish embryo toxicity  2.7 Up to 6 days  


Fish F/S Life-cycle toxicity 2.12 Species 


dependent 


Endocrine endpoints 


Fish F Sexual development 2.14 60-90 days Endocrine endpoints 


Fish F Screening 2.18 21 days Endocrine endpoints 
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Project 2.1 Copepod Reproduction and Development 


The test assesses the effect of chemicals on the development and reproduction of the 


harpacticoid copepods Nitocra spinipes, Tisbe battagliai, Amphiascus tenuiremis and the 


calanoid copepod Acartia tonsa. Newly hatched larvae (termed nauplia/metanauplia), are 


exposed to the test substance added to water at a range of concentrations. The test 


duration is usually 21 days, which is sufficient time for the control animals to reach 


adulthood, first egg sac females to be isolated individually and produce 2 or 3 broods of 


offspring. Effects on copepod development are measured by the time taken for nauplii to 


attain the first copepodite stage. At the end of the test, the total number of living 


offspring produced per parent animal alive at the end of the test is assessed. The 


survival of the parent animals and time to production of first brood may also be 


reported. Other substance-related effects on reproduction (e.g. brood size, time interval 


between successive broods), and possibly intrinsic rate of increase, may also be 


examined. 


Project 2.7 Fish Embryo Toxicity test 


Newly fertilised eggs of zebra fish (Danio rerio), fathead minnow (Pimephales promelas) 


or Japanese medaka (Oryzias latipes) are exposed to chemicals for up to 48 hours. In 


case of any evidence of delayed toxicity, the test duration should be extended to a total 


of 6 days (for zebra fish), i.e. 2 days post hatch. The test is conducted in 24-well multi-


plates, 10 embryos/test concentration and at least 5 concentrations. 2 to 3 independent 


runs per substance are recommended. After 24 and 48 hours incubation, four apical 


endpoints are recorded as indicators of acute lethal toxicity: coagulation of fertilised 


eggs, lack of somite formation, detachment of the tail bud from the yolk and lack of 


heart beat. Embryos are considered dead, if one of these endpoints is recorded as 


positive. 


A comparable test was standardised (DIN 38415/A1; DIN 2001) in Germany and has 


replaced the conventional fish test for routine whole effluent testing. An ISO guideline is 


in the pipeline. 


Project 2.8 Enhanced Daphnia magna Reproduction 


This is an enhanced version of the “Daphnia magna Reproduction Test” (TG 211; OECD 


1998). Offspring sex ratio and molt inhibition are evaluated as new endpoints. Sex of 


neonates can be differentiated under a stereo microscope by the length and morphology 


of the first antennae. Inhibition of molting can be examined by direct observation under 


a stereo microscope, as well as by comparing number of molts and/or duration of inter-


molt period with that in control group(s). 


Project 2.12 Fish Life-Cycle Test 


A comparison of a proposed fish full-life cycle test (FLCT) and a proposed fish two-


generation test (TGT) is being conducted. This guideline is intended to be applicable to 


the fathead minnow (Pimephales promelas), medaka (Oryzias latipes), sheepshead 


minnow (Cyprinodon variegatus) and zebrafish (Danio rerio). The fish FLCT is initiated 


with fertilized eggs (P generation or F0) and the fish are continuously exposed through 


reproductive maturity, followed by assessment of the early development of the F1 


generation. In contrast, in the fish TGT exposure is initiated with the mature male and 







90 


Chapter R.7b: Endpoint specific guidance 


Version 2.0 – November 2014 


 


 


female fish (P generation or F0): eggs are collected and the F1 generation is evaluated 


for embryo fertility, development, sexual maturation and reproduction.  


Viability of F2 is also assessed. The main difference between FLCT and TGT is their 


relative potential for evaluation of the effect of maternal transfer of chemicals, which is 


evaluated once in FLCT and twice in TGT. Measurements are made of a number of 


endpoints in both P and F1 generations reflective of the status of the reproductive 


endocrine system, including the gonadal-somatic index (GSI), gonadal histology and 


plasma or whole body concentrations of vitellogenin. Additionally, plasma sex steroids 


(17β-estradiol, testosterone, 11-ketotestosterone) and thyroid hormones (T3/T4) may 


also be measured. 


Project 2.13 Mysid Life Cycle Toxicity Test 


This test evaluates reproductive fitness in two consecutive generations of mysids 


(preferably Americamysis bahia), starting with newly-released (< 24 h) individuals of the 


F0 generations and continuing until the first two broods (F2 generation) of the F1 


generation. The overall test duration is normally 60 days or longer. Observational 


endpoints include growth, time to maturity, time to first brood release, interbrood 


duration, number and sex ratio of offspring. 


Project 2.14 Fish Sexual Development Test 


This method is an extension of the existing OECD Test Guideline 210 (1992) Fish, Early-


Life Stage (FELS) Toxicity Test, focusing on vitellogenin production and sexual 


development, i.e. sex ratio as determined via histological examination of the gonads. 


The test aims at detecting substances acting as estrogens, androgens or aromatase 


inhibitors in organisms at a very sensitive stage of their life-cycle. The test starts with 


fertilised eggs and lasts until sexual differentiation is completed (e.g. 60 to 90 days post 


hatch, depending on the fish species). 


Project 2.18 Fish-Screening Tests 


Reproductively active male and female fish of fathead minnow (Pimephales promelas), 


medaka (Oryzias latipes) and zebrafish (Danio rerio) are housed in groups of 5 males 


and 5 females and exposed to test chemical for 21 days. Core endpoints as indicators of 


endocrine disrupter activity are gross morphology (i.e., secondary sexual characteristics) 


in sexually dimorphic species and vitellogenin levels in the serum or liver. Additionally 


the spawning status is checked daily in all groups, and quantified in some. Examination 


of gonadal histology is optional but will not be included as validated endpoint in the first 


draft TG. 


Project 2.19 Methods in Amphibians 


The primary objective of the Amphibian Metamorphosis Assay is the evaluation of thyroid 


system disrupting activities of the individual test compound. The post-embryonic 


development (metamorphosis) of Xenopus laevis and the regulatory role played by 


thyroid hormones (TH) during this process are well characterised. In the assay, exposure 


of X. laevis tadpoles is initiated at developmental stage 51 and is continued for a total of 


21 days. A sub-sampling of 5 tadpoles per treatment tank is performed at exposure day 


7 for hind-limb length measurement. Tadpoles are exposed to 4 different concentrations 


of a test substance and a dilution water control. During the exposure period, apical 
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morphological endpoints (developmental stage, hind limb length, whole body length) are 


assessed for treatment-related deviations from normal development and histological 


analysis of thyroid gland tissue is conducted with head tissue samples taken from test 


organisms. Chemical exposure is via the aqueous route achieved using a flow-through 


exposure regime. 
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Other test guidelines - National and International standard methods and their publishers 


Acceptable alternatives to the OECD tests (described above) are also published by the OPPTS, EU (Official Journal), U.S. EPA and 


organisations such as ISO and ASTM: 


Standard Publisher Web Address 


OECD Organisation for Economic Co-operation 


and Development 


http://www.oecd.org OECD 


2, rue André Pascal 


F-75775 Paris Cedex 16, France 


EU Official Journal of the European 


Communities. Annex V 


http://ec.europa.eu/environment/arc


hives/dansub/annex_v_table_default


_en.htm 


 


European Chemicals Bureau 


TP582 


Institute for Health and Consumer Protection 


Joint Reasearch Centre, Ispra Site 


European Commission 


Via fermi 1 


I-21020 Ispra (VA), Italy 


ISO International Organization for Stan-


dardization. 


http://www.iso.org ISO Central Secretariat: 


International Organization for Standardization (ISO) 


1, rue de Varembé, Case postale 56 


CH-1211 Geneva 20, Switzerland  


AFNOR Association Française de Normalisation http://www.afnor.fr AFNOR 


Association Française de Normalisation 


11, rue Francis de Pressensé 


93571 La Plaine Saint-Denis Cedex,France 


ASTM American Society for Testing and 


Materials 


http://www.astm.org ASTM International,  


100 Barr Harbor Drive,  


PO Box C700, West Conshohocken, PA, 19428-2959 


USA 



http://www.oecd.org/

http://ec.europa.eu/environment/archives/dansub/annex_v_table_default_en.htm

http://ec.europa.eu/environment/archives/dansub/annex_v_table_default_en.htm

http://ec.europa.eu/environment/archives/dansub/annex_v_table_default_en.htm

http://www.iso.org/

http://www.afnor.fr/

http://www.astm.org/
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Standard Publisher Web Address 


BSI British Standards Institution http://www.bsi-global.com BSI British Standards 


389 Chiswick High Road 


London 


W4 4AL, United Kingdom 


CAN Environment Canada, Environmental 


Protection Series 


http://www.ec.gc.ca Environment Canada, Inquiry Centre 


70 Crémazie St. 


Gatineau, Quebec 


K1A 0H3, Canada 


DIN Deutsches Institut für Normung http://www.din.de DIN Deutsches Institut für Normung e.V.  


Stabsstelle Kommunikation 


Burggrafenstraße 6  


10787 Berlin, Germany 


DS Dansk Standard (Danish Standard 


Association) 


http://www.ds.dk Dansk Standard 


Kollegievej 6 


2920 Charlottenlund, Denmark 


NEN Nederlands Normalisatie-instituut http://www.nen.nl/  NEN 


Postbus 5059 


2600 GB  Delft, The Netherlands 


NS Norges Standardiseringsforbund http://www.standard.no Standard Norge 


Postboks 242 


1326 Lysaker, Norway 


ÖNORM Österreichisches Normungsinstitut http://www.on-norm.at ON Österreichisches Normungsinstitut Heinestraße 38 


1020 Wien, Austria 



http://www.bsi-global.com/

http://www.ec.gc.ca/

http://www.din.de/

http://www.ds.dk/

http://www.nen.nl/

http://www.standard.no/

http://www.on-norm.at/
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Standard Publisher Web Address 


OPPTS US-EPA Office of Prevention, Pesticides 


and Toxic Substances 


http://www.epa.gov/oppts/index.htm US-EPA Office of Prevention, Pesticides, and Toxic 


Substances  


MC 7101M  


1200 Pennsylvania Avenue, N.W. Washington, DC 


20460, USA 


SFS Suomen (Finland) Standardisoimisliitto http://www.sfs.fi Suomen Standardisoimisliitto SFS 


 PL 116,  


00241 HELSINKI, Finland 


SIS Standardiseringskommissionen i 


Sverige 


http://www.sis.se SIS, Swedish Standards Institute 


Sankt Paulsgatan 6  


118 80 Stockholm, Sweden 


 



http://www.epa.gov/oppts/index.htm

http://www.sfs.fi/

http://www.sis.se/
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National and international standard methods / Guidelines (OECD, 1998): 


Taxonomic 


group 


Fresh/ 


Salt 


Species Exposure time / endpoint Guideline 


Algae F 


 


 


 


S 


Selenastrum capricornutum 


Scenedesmus subspicatus 


Chlorella vulgaris 


 


Skeletonema costatum 


Thallassiosira pseudonana 


Isochrysis galbana 


Short-term / Growth rate  


(Chronic) 


US-EPA 1994 (40 CFR 797.1060, 40 CFR 797.1075, 


40 CFR 797.1050) 


 F Selenastrum capricornutum 


Scenedesmus subspicatus 


Chorella vulgaris 


Short-term / Growth rate  


(Chronic) 


ASTM (E 1218-90), FIFRA (§122-2), OECD (201), 


ISO (8692), NF (T90-304), DIN (38412 Teil 33), BS 


(6068: Section 5.10:1990), NEN (6506),  


SFS (5072), CAN (1/RM/25, 1992), EU (L 384 A Vol. 


35 C.3) 


 S Skeletonema costatum 


Phaeodactylum tricornutum 


Short-term / Growth rate  


(Chronic) 


ISO (10253), BS (91/56211 DC), NEN (6506), SFS 


(5072) 


Macrophytes S Champia parvula  Short-term / Reproduction 


(Chronic) 


US-EPA (EPA/600/4-87/028) 


Plants F Lemna gibba Short-term / EC50 (Acute) ASTM (E-1415-91), FIFRA (§123-2), US-EPA 


(1994)(40 CFR 797.1160) 
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Taxonomic 


group 


Fresh/ 


Salt 


Species Exposure time / endpoint Guideline 


Crustaceans S Mysidopsis bahia Short-term / LC50 (Acute) ASTM (E 1463-92), FIFRA (§72-3 c), US-EPA 


(EPA/600/4-90/027), US-EPA (1994): 40 CFR 


797.1930) 


 S Artemia salina Short-term / LC50 (Acute) US-EPA (EPA/600/4-90/027) 


 S Penaeus aztecus 


Penaeus duorarum 


Penaeus setiferus 


Short-term / LC50 (Acute) US-EPA (1994) 40 CFR Ch. 1 (7-1-92) Part 


797.1970) 


 S Nitocra spinipes Short-term / LC50 (Acute) SS (028106), DS (2209), ISO/TC 147/SC 5/WG 


2N56 


 S Acartia tonsa Short-term / LC50 (Acute) ISO/TC 147/SC 5/WG 2N56 


 S Tisbe battagliai Short-term / LC50 (Acute) ISO/TC 147/SC 5WR 2N56 


 F Daphnia magna 


Daphnia pulex 


Short-term / LC50 (Acute) US-EPA (EPA/600/4-90/027), OECD (202), ASTM (E 


729-88a), FIFRA (§72-2), ISO (6341), NF (T90-


301), DIN (38412 Teil 11), BS (6068: Section 


5,1:1990), NEN (6501), ONORM (M 6264), SFS 


(5052), SS (028180), DS (ISO 6341), CAN (EPS 


1/RM/11, 1990), US-EPA (1994) (40 CFR 797-


1300),  


EU (L 384 A vol. 35 C.2) 


 F Ceriodaphnia dubia Short-term / LC50 (Acute) ASTM (E 1295-89), US-EPA (EPA/600/4-90/027) 


 S/F Gammarus fasciatus Short-term / LC50 (Acute) US-EPA (1994) (40CFR 795.120), CAN (EPS1/-
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Taxonomic 


group 


Fresh/ 


Salt 


Species Exposure time / endpoint Guideline 


Gammarus pseudolimnaeus 


Gammarus lacustris 


RM/26, 1992) 


 S Mysidopsis bahia Long-term / survival, growth, 


fecundity (Subchronic) 


US-EPA (EPA/600/4-87/028) 


 S Mysidopsis bahia 


Mysidopsis bigelowi 


Mysidopsis almyra 


Long-term / life cycle  


(Chronic) 


ASTM (E-1191-90), US-EPA (1994) (40 CFR 


797.1950) 


 F Daphnia magna Short-term / reproduction  


(Subchronic) 


US-EPA (1994) (40 CFR 797.1330), OECD (202), 


NEN (6502) 


 F Daphnia magna Long-term / life cycle  


(Chronic) 


ASTM (E-1193-87), FIFRA (§72-4 C), US-EPA (1994) 


(40 CFR 797.1350) 


 F Ceriodaphnia dubia Short-term / reproduction 


(Subchronic) 


CAN (EPS 1/RM/21, 1992),  


US-EPA (EPA/600/4-89/001) 


Insects 


(mosquito) 


F Wyemyia Smithii Short-term / LC50 (Acute) ASTM (E-1365-90), FIFRA (§142-1) 


Rotifers F Brachyonus Short-term / LC50 (Acute) ASTM (E-1440-91) 


Bacteria S Photobacterium phosphoreum Short-term / Light emission 


(Acute) 


NF (T90-320), DIN (38412 Teil 34), ONORM (M 


6609), ISO/TC 147/SC 5/WG 1, CAN (EPS/1/RM/24, 
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Taxonomic 


group 


Fresh/ 


Salt 


Species Exposure time / endpoint Guideline 


1992) 


 F Pseudomonas Short-term / Growth (Chronic) DIN (38412 Teil 8), NEN (6509 2e Ont w) 


ISO (DIS 10712. N133) 


 F Activated sludge Short-term / respiration 


Inhibition (Acute) 


OECD (209), EU (L 133 vol 31 p. 118), ISO 9509 


Amphibians F Xenopus Short-term / teratogenesis 


(Subchronic) 


 


Fish F Brachydanio rerio 


Oncorhynchus mykiss 


Pimephals promelas 


Cyprinus carpio 


Oryzias latipes 


Poecilia reticulata 


Lepomis macrochirus 


Lepomis cyanellus 


Salmo gairdneri 


Oncorhynchus kistutch 


Salvelinus fontinalis 


Short-term / LC50 (Acute) ASTM (E-729-88a), FIFRA (§ 72-1), US-EPA 


(EPA/600/4-90/027 + US-EPA (1994) 40 CFR 


797.1440), OECD (203), ISO (7346-1-3), NF (T90-


303+305), DIN (38412 Teil 15+20), BS (6068: 


Section 5,2; 5,3; 5,4:1985), SFS (3035+5073), DS 


(ISO 7346/1-3), CAN (EPS 1/RM/9), EU (L 383 A 


vol. 35 C.1) 
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Taxonomic 


group 


Fresh/ 


Salt 


Species Exposure time / endpoint Guideline 


Carassius auratus 


Ictalurus punctatus 


Leuciscus idus 


 F Poecilia reticulata Short-term / LC 50 (Acute) NEN (6504) 


 F Abassis macleayi Short-term / LC 50 (Acute OFR 54 


 S Sheepshead minnow 


Fundulus heteroclitus 


Menidia sp. 


Gasterosteus aculeatus 


Lagodon rhomboides 


Leiostomus xanthurus 


Cymatogaster aggregata 


Oligocottus maculosus 


Citharichthys stigmaeus 


Paralichthys dentatus 


Paralichthys lethostigma 


Platichthys stellatus 


Parophrys vetulus 


Short-term / LC50 (Acute) ASTM (E729-88a), FIFRA (§72-3 a), US-EPA 


(EPA/600/4-90/027), SS (028189), 


CAN (EPS 1/RM/10) 
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Taxonomic 


group 


Fresh/ 


Salt 


Species Exposure time / endpoint Guideline 


Clupea harengus 


Fish (cont) F Brachydanio rerio 


Pimephals promelas 


Cyprinus carpio 


Oryzias latipes 


Poecilia reticulata 


Lepomis macrochirus 


Salmo gairdneri  


(Oncorhynchus mykiss) 


Long-term / growth  


(Subchronic) 


OECD (204), ISO (10229-1), BS (93/500175 DC) 


 F 


 


 


 


 


 


 


 


S 


Brachydanio rerio 


Oncorhynchus mykiss 


Cyrinus carpio 


Oryzias latipes 


Carassius auratus 


Lepomis macrochirus 


Pimephales promelas 


 


Menidia peninsulae 


Short-term / egg and sac-fry 


stages  (Subchronic) 


OECD (212) 
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Taxonomic 


group 


Fresh/ 


Salt 


Species Exposure time / endpoint Guideline 


Clupea harengus 


Gadus morhua 


 F Pimphales promelas Short-term / early life stage 


test (Subchronic) 


CAN (EPS 1/RM/22, 1992, US-EPA (600/4-89/001) 


 F 


 


 


 


 


 


 


 


 


 


S 


Oncorhynchus mykiss 


Salmo gairdneri 


Salvelinus fontinalis 


Esox lucius 


Pimephales promelas 


Catostomus commersoni 


Ictalurus punctatus 


Lepomis macrochirus 


Morone saxatilis 


 


Opsanus beta 


Cyprinodon variegatus 


Menidia menidia 


Long-term / early life-stage 


test  (Subchronic) 


ASTM (E-1241-92), FIFRA (§72-4 a), US-EPA (1994) 


(40 CFR 797.1600), SS (SS 028193), NS (4763), 


SFS (5501), CAN (EPS 1/RM/28, 1992) 


Fish (cont.) F Mogunda mogunda Long-term / early life stage 


test (Subchronic) 


OFR 52 
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Taxonomic 


group 


Fresh/ 


Salt 


Species Exposure time / endpoint Guideline 


 S Cyprinodon variegatus Long-term / survival, 


teratogenecity (Subchronic) 


US-EPA (EPA/600/4-87/028) 


 S Cyprinodum variegatus 


Menidia beryllina 


Long-term / survival, growth 


(Subchronic) 


US-EPA (EPA/600/4-87/028) 


 F 


 


 


 


 


 


 


 


 


 


 


 


 


S 


Salmo gairdneri 


Pimephales promelas 


Brachydanio rerio 


Oryzias latipes 


Oncorhynchus kisutch 


Oncorhynchus tschawytscha 


Salmo trutta 


Salvelinus fontinalis 


Salvelinus namaycush 


Esox lucius 


Catostomus commersoni 


Lepomis macrochirus 


Ictalurus punctatus 


Jordanella floridae 


Long-term / hatching, survival, 


growth, malformations, 


behaviour (Subchronic) 


OECD (210) 
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Taxonomic 


group 


Fresh/ 


Salt 


Species Exposure time / endpoint Guideline 


Gasterosteus aculeatus 


Cyprinodon variegatus 


Menidia menidia 


Menidia penisulae 


Echinoderms S Arbacia punctulata Short-term / fertilization 


(Subchronic) 


US-EPA (EPA/600/4-87/038), CAN (EPS1/RM/27, 


1992) 


Mussels S not specified Short-term / LC50 (Acute) ASTM (E-724-89), FIFRA (§72-3 b) 


 S Crassostrea virginica Short-term / shell growth 


(Acute) 


US-EPA (1994)(40 CFR 797.1800) 


* Short-term < 14 days, Long-term > 14 days 
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Databases 


For the endpoint of aquatic toxicity Ecotoxdatabase, IUCLID, ECETOC database and N-


class database may be useful sources of information. Other useful sources of information 


can be found through existing risk assessment or data evaluation programs such as 


ESIS, HERA and the OECD HPV program (SIDS). It is recommended that you consult the 


original scientific paper to ensure an understanding of the context of the data retrieved 


from the databases. 


EAT (European Centre for Ecotoxicology and Toxicology of Chemicals (ECETOC) Aquatic 


Toxicity database (http://www.ecetoc.org) 


The ECETOC Aquatic Toxicity (EAT) database (ECETOC, 1993) contains more than 5450 


entries on almost 600 chemicals, provides the most comprehensive compilation of highly 


reliable ecotoxicity data published in the scientific press in the period 1970 - 2000. The 


EAT 3 database is available as an Excel spreadsheet. For each entry there are 32 fields 


of information on the substance, test species, test conditions, test description, endpoint, 


results and source references. All the references are held at ECETOC; ECETOC AISBL, 


Avenue Edmond Van Nieuwenhuyse 4 Bte 6, B-1160 Brussels, Belgium. 


Ecotoxdatabase (http://www.epa.gov/ecotox/) 


The database is maintained by the US-EPA and provides single chemical toxicity 


information on aquatic and terrestrial life for about 8400 chemicals. Peer-reviewed 


literature is the primary source of information encoded in the database. Pertinent 


information on the species, chemical, test methods, and results presented by the 


author(s) are abstracted and entered into the database. Another source of test results is 


independently compiled data files provided by various United States and International 


government agencies. Prior to using ECOTOX, you should visit the "About ECOTOX/Help" 


section of this Web Site.  


ESIS (European chemical Substances Information System) 


(http://esis.jrc.ec.europa.eu/) 


ESIS is an IT System which provides you with information on chemicals, related to:  


 EINECS (European Inventory of Existing Commercial chemical Substances),  


 ELINCS (European List of Notified Chemical Substances),  


 NLP (No-Longer Polymers),  


 HPVCs (High Production Volume Chemicals) and LPVCs (Low Production 


Volume Chemicals), including EU Producers/Importers lists,  


 C&L (Classification and Labelling), Risk and Safety Phrases, Danger etc...,  


 IUCLID (International Uniform Chemical Database) containing information on 


approx. 10 500 different substances on the effects on human health and the 


environment. 


 Priority Lists, Risk Assessment process and tracking system in relation to 


Council Regulation (EEC) 793/93 also known as Existing Substances 


Regulation (ESR). 



http://www.ecetoc.org/

http://www.epa.gov/ecotox/

http://esis.jrc.ec.europa.eu/
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HERA (Human and Environmental Risk Assessment) (http://www.heraproject.com) 


HERA is a voluntary industry programme initiated by A.I.S.E. and CEFIC to carry out 


focused risk assessments of the ingredients of household cleaning and detergent 


products. 


HSDB (Hazardous Substances Data Bank) (http://toxnet.nlm.nih.gov) 


This is a toxicology data file on the National Library of Medicine's (NLM) Toxicology Data 


Network (TOXNET®). It focuses on the toxicology of potentially hazardous chemicals. It 


is enhanced with information on human exposure, industrial hygiene, emergency 


handling procedures, environmental fate, regulatory requirements, and related areas. All 


data are referenced and derived from a core set of books, government documents, 


technical reports and selected primary journal literature. HSDB is peer-reviewed by the 


Scientific Review Panel (SRP), a committee of experts in the major subject areas within 


the data bank's scope. HSDB is organized into over 5000 individual chemical records. 


N-class database (http://www.kemi.se/en/Content/Databases/) 


The steering group for the Nordic Council of Ministers project on Environmental Hazard 


Classification is responsible for the continuous updating of the N-Class database. The 


database contains substances that have been discussed by the EC-Commission on the 


Classification and Labelling for environmental effects. Substance specific data, gathered 


from various documents that have been discussed at Commission working group 


meetings on environmental effects (mainly covering ecotoxicity), may be found in the N-


Class database.  


OECD Integrated HPV database (http://webnet.oecd.org/hpv/ui/Default.aspx) 


This database tracks all High Production Volume (HPV) chemicals through the process of 


investigation in the OECD programme on the Investigation of Existing Chemicals. Once 


agreed in the OECD, it shows the results of assessments as well as the actual reports 


and background information behind them.The database contains the list of HPV 


chemicals together with any annotations on each chemical provided to the Secretariat by 


Member countries, there are links to relevant documents.  


When making the first evaluation of an existing chemical, a minimum set of data is 


necessary to determine its potential hazards. To ensure that such data are available, 


OECD developed the SIDS (Screening Information Data Set). The SIDS outlines the 


minimum data elements essential for determining whether or not a chemical requires 


further investigation 


The database has a comprehensive search facility allowing searches to be made in a 


number of categories: e.g., chemical name, CAS number, sponsoring country, stage of 


investigation.  


Members of the general public have “read only“ access to the database and so can follow 


the progress of a chemical both through and after its assessment. They can also obtain 


completed assessments on individual chemicals once these have been agreed in the 


OECD. 


 



http://www.heraproject.com/

http://toxnet.nlm.nih.gov/

http://www.kemi.se/en/Content/Databases/

http://webnet.oecd.org/hpv/ui/Default.aspx
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OHMTADS (http://www.nisc.com/cis/details/ohm-tads.htm) 


The Oil and Hazardous Materials/Technical Assistance Data System includes 1,402 


MSDS-like fact sheets prepared by the US Environmental Protection Agency in the 1970s 


and 1980s. Each fact sheet deals with one chemical substance. The database is no 


longer updated, and some material in the database has been rendered incorrect over 


time by changes in regulatory requirements. However, the database still contains a 


wealth of still-useful data and references. Consequently, each record is presented with a 


warning about the age of the database and the need to verify critical information 


through more current sources. Users can retrieve records by CAS Registry Number (the 


preferred method), chemical name, and/or subject terms/phrases. 


Riskline (http://apps.kemi.se/riskline /) 


Riskline contains peer reviewed information on both environment and health. The 


database is produced by the Swedish Chemicals Inspectorate, Sweden. Each reference in 


Riskline is furnished with a critical evaluation. It represents the unanimous opinion of a 


group of toxicological experts in the value of the research that is presented in the 


document. The evaluation might vary depending on the organization that reviewed the 


literature. All documents center around one chemical element of family of elements. 


Abstracts from the original documents are added to the unit record. All items are 


indexed and the chemical substances identified by CAS numbers.  


Japanese Ministry of the Environment (http://www.env.go.jp/en/chemi/) 


The Ministry has conducted numerous aquatic toxicity tests in accordance with OECD 


TGs and GLP for many chemicals. The results from these tests are available on the 


indicated website. 


 


Literature sources  


Environmental Risk Limits in the Netherlands, reports 601640001 Part I, II and III 


(1999) 


This report, produced by the National Institute of Public Health and the Environment 


(RIVM), documents risk limits, i.e. Maximum Permissible Concentrations (MPCs) and 


Negligible Concentrations (NCs) for approximately 200 substances in water, soil, 


sediment and air from the last decade in the framework of the project, ‘Setting 


Integrated Environmental Quality Standards’. The objective was to present the 


procedures to derive the environmental risk limits to interested parties involved in 


environmental policy or environmental risk assessment of chemical substances. These 


risk limits are the none-regulatory standards used in the Dutch environmental policy. 


The reports include aquatic toxicity data on a number of chemicals. The quality of data 


has been assessed and ranked. 


Canadian Environmental Quality Guidelines (1999) issued by Canadian Council of 


Ministers of the Environment.  


Canadian Water Quality Guidelines for the Protection of Aquatic Life help to protect all 


plants and animals that live in lakes, rivers, and oceans by establishing acceptable levels 


for substances or conditions that affect water quality such as toxic chemicals, 



http://www.nisc.com/cis/details/ohm-tads.htm

http://apps.kemi.se/riskline

http://www.env.go.jp/en/chemi/
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temperature and acidity. The guidelines are based on toxicity data on the most sensitive 


species of plants and animals found in Canadian waters and act as science-based 


benchmarks for the protection of 100% of the aquatic life species in Canada, 100% of 


the time. The guidelines are available on CD-ROM and can be purchased from Canadian 


Council of Ministers of the Environment (http:/www.ccme.org). 


US-EPA Water Quality Criteria for Aquatic life 


The Aquatic life criteria provide protection for plants and animals that are found in 


surface waters. The US-EPA develops these criteria as numeric limits on the amounts of 


chemicals that can be present in river, lake, or stream water without harm to aquatic 


life. Aquatic life criteria are designed to provide protection for both freshwater and 


saltwater aquatic organisms from the effects of acute (short term) and chronic (long 


term) exposure to potentially harmful chemicals. Aquatic life criteria are based on 


toxicity information and are developed to protect aquatic organisms from death, slower 


growth, reduced reproduction, and the accumulation of harmful levels of toxic chemicals 


in their tissues that may adversely affect consumers of such organisms. Developed 


criteria can be found at http://epa.gov/waterscience/criteria/aqlife.html. 


 


References 
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Appendix R.7.8—3 Methodology for body burden approaches in 
aquatic effects assessment 


 


The tests described in the TGD divide data collection into discrete compartments which 


can be classified as acute and chronic toxicity and bioaccumulation. In practice the data 


compilations are often obtained from different sources using different species or strains 


and form different media. The classical approach to risk assessment then compiles these 


data to arrive at an overall interpretation. In certain cases, there may be benefits in 


measuring, for example, bioconcentration and toxicity on the same species in the same 


experiment and in many cases standard tests can be ameliorated by addition of 


analytical measurement of the internal metric.  


The major drawback of relating ecotoxicological effects to external concentrations only is 


in the cases where chemicals do not show (acute) toxic effects at aqueous 


concentrations below their aqueous solubility, while chronic effects; food-web cascading 


effects, or aggregate and mixture effects in combination with other non-chemical and 


chemical stressors may occur. Moreover, measuring external concentrations for low 


solubility substances is often extremely difficult. For this reason it may be preferable to 


use an alternative metric for measuring effects: internal body burden. The body burden 


at which mortality occurs is known as the Lethal Body Burden (LBB) and for sub-lethal 


endpoints Critical Body Burden (CBB). 


This concept of critical body burdens (CBBs) is reasonably well-established, particularly 


for acute effects ((McCarty and Mackay 1993);(McCarty 1986)) of chemicals that act via 


a narcosis mode of action.  A number of reviews have been made on this concept, 


(Barron e et al., 1997; Barron et al., 2002), (Sijm and Hermens 2000) and Thompson 


and Stewart (2003). (McCarty 1991) recommended merging acute, chronic and 


bioaccumulation tests into one to greatly increase the information that could be obtained 


from a single test. This approach, although having a number of practical difficulties, 


could provide a more robust method for collating lethal concentration, BCF and chronic 


effects while adhering to the principle of validated guideline studies rather than 


performing three standard tests under subtly different conditions and trying to combine 


the results of the studies. 


McCarty and Mackay (1993) were amongst the first to propose that the internal 


concentration of a chemical that is related to a biological effect is a more accurate and 


technically correct basis for comparing and ranking toxicity amongst chemicals and this 


was supported in later publications (Gobas et al., 2001) and Mackay, 2001). 
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The following Figure R.7.8—7 gives the range of body burdens originally tabulated in 


McCarty and Mackay (1993). 


 


Figure R.7.8—7 Calculated body burdens (in mmol.l–1) associated with 


different acute and chronic toxicity endpoints for fish exposed to eight 


categories of organic chemicals. 


 


Similar ranges of L/CBB have also been published (Thompson and Stewart 2003) and 


shown to be relatively consistent with the Figure: 


MoA I (acute = 1 to 10 mmol.kg-1, chronic = 0.1 to 1 mmol.kg-1) and  


MoA II (acute = 0.5 to 2 mmol.kg-1, chronic = 0.05 to 0.1 mmol.kg-1).  


Other MoAs tend to be lower but typically more variable (depending on species and 


whether LBB or CBB is considered (see Figure R.7.8—7)). 


 


Advantages and disadvantages of the body burden approach 


A LBB or CBB can either be measured directly during a study in which biological effects 


and chemical body burdens are measured in the same test organisms, or estimated 


indirectly. Indirect estimates can be on the basis of measured bioconcentration and 


critical external concentrations from different studies, so that LBB = LC50 x BCF and CBB 


= NOEC x BCF. Alternatively, indirect estimates can be made on the basis of data 


predicted by QSARs although the domain of applicability of the QSAR should be clearly 
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demonstrated. This approach has been demonstrated for non-polar (Type I) narcotic 


substances (baseline toxicity) and polar (Type II) narcotic substances (McCarty 1986, 


McCarty et al., 1992, 1993).  


The advantages of using the body burden are: 


Knowledge of the CBB should reduce uncertainty in risk assessment as CBB can be used 


as a tool to help classify the known modes of action of chemicals.  


Toxic effects should be additive within a MoA class because the CBB is independent of 


chemical structure, so mixture toxicity can be estimated more readily. Moreover, there is 


evidence that all chemicals have narcotic MoA below the level at which their toxic action 


is exerted (Dyer et al., 2000). 


QSARs based on Kow can be used to estimate CBBs for MoA I and II (McCarty 1986). 


Therefore, CBB can be used as a basis for building category approaches for classes of 


chemicals. 


Data compilations are becoming available that allow theoretical aspects of the body 


burden approach to be explored and tested empirically, particularly for acute lethal 


effects caused by chemicals with MoA I and II. 


Potentially, body burdens are a technically easier metric to measure than external 


concentrations for very poorly soluble or highly adsorbing and bioaccumulable 


substances.  


Naturally, the CBB approach currently also has shortcomings however, the following 


shortcomings are common to both CBB and classical (external concentration) 


approaches: 


1. a value for LBB cannot automatically be used to predict a CBB as the MoA 


may change from narcotic to non-narcotic for certain chemicals over the long 


term  


2. The critical body burden of a chemical may differ between species, however 


the use of lipid normalisation may decrease. According to Sijm & Hermens 


(2000), it can be argued that, on a wet weight basis, fatter individuals may 


accumulate higher body burdens of toxicants before being affected. Lipid 


normalisation should, in this case, diminish intraspecies variation but 


according to the literature only reduces variation by 50%. 


3. Other factors may influence CBB such as the sex, life-stage etc. 


4. The CBB is usually measured in the whole body of a test organism, although 


effects may be expected to occur in specific target organs due to high 


concentrations causing severe damage in particular tissues (e.g., gill). 


However, this depends on the rate of movement of the chemical in the body. 


There are also technical problems associated with precise measurement of CBB: 
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Body burden data in organisms that die early in a test may be lower than those in 


organisms that survive to the end of a test.. However, there is a similar issue for 


classical tests where LC10 occurs at an earlier stage than LC50 due to inter-individual 


variability.  


Tests on body burden will also include the gut content and, in the case of invertebrates, 


cuticular adsorption of substance which cannot easily be subtracted to determine true 


body burden. However, the same applies to standard BCF and BAF tests and while these 


issues can interfere with the approaches used for CBB determination, they can generally 


be avoided with careful aforethought. 


For classically tested invertebrates (e.g. Lumbriculus or Daphnia) it may be difficult to 


provide sufficient biomass to achieve quality analytical results. Biomass is an important 


consideration to take into account prior to conducting the experiment particularly when 


bioaccumulation is low. 


Use of total radioactivity to measure body burden, without measuring parent compound 


specifically, does not take into account biotransformation and potential incorporation of 


the metabolites into the biomass. This can lead to gross overestimations of the body 


burden. 


No normalised studies exist today which take body burdens into account. However, 


experienced ecotoxicologists should be capable of modifying existing tests to include 


both bioaccumulation and toxicity in the same design. While any single study would use 


more animals than a study not including body burden, collectively there are possibilities 


for reducing the total number of animals used. 


Some data indicate that the body burden technique may not be suitable for substances 


with a low log Kow (<1). More evidence for this is needed, however, it should be 


recognised that most applications for the CBB approach really become useful at higher 


values of log Kow.  


 


Use of body burden data in risk assessment 


There are many areas where the generation of body burden data can provide results 


which can be used in risk assessment: in helping to clarify or form chemical groups and 


to identify MoA; increasing confidence in data; potential simultaneous provision of BCF 


and toxicity reducing animal use, for example. Especially, when testing difficult 


substances it may not even be possible to use standard testing techniques based on 


aquatic toxicity. In such cases L/CBBs, used in conjunction with QSARs and/or read-


across from less difficult substances and quality physico-chemical data, may provide a 


more reliable data set than standard techniques. The use of such an approach should be 


reviewed on a case-by-case basis also taking into account the level of technical input 


required to achieve a suitable result.   


 


Conclusion on body burden techniques 


The document provides an overview of the current state of the science for body burden 


methodology, advantages and disadvantages. There is good experimental evidence to 
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support the hypothesis that Critical Body Burden (CBB), at least for acute lethal toxicity 


is relatively constant for substances with narcotic mode of action. The CBB approach has 


been recommended for use in risk assessment (Gobas et al. (2001) and Mackay (2001)) 


for single substances and could help in category approaches. It could also be used to 


help assess risk of multiple constituent compounds.  


If there is information on the critical body burden of a substance in an (aquatic) 


organism this information could help to identify whether or not the chemical is a baseline 


narcotic chemical or has a more specific mode of action and thus would provide an 


indication of its aquatic toxicity. 
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Appendix R.7.8—4 Assessment of available information on 
endocrine and other related effects 


 


This chapter is appended to the main guidance document on aquatic toxicity testing. It 


provides guidance for the evaluation of information relating to (potential) endocrine 


activity of a substance or long-term adverse effects on development and/or reproduction 


in aquatic organisms. As this kind of information is not part of the standard information 


requirements set out in REACH Annexes VII-X (see below), this part of the guidance is 


based on the evaluation of available information and none of the screening and testing 


methods discussed has been fully validated or approved as OECD Test Guideline (Status 


January 2007). Relevant information on the assessment of (potential) endocrine activity 


in aquatic organisms may also be derived from in vitro studies, mammalian screening 


assays for endocrine activity and other human health endpoints from repeated-dose 


toxicity, carcinogenicity and reproductive toxicity studies. 


 


Endocrine disruption guidance 


Definition 


According to a widely accepted consensus reached at an international workshop in 


Weybridge, UK, in 1996 (which was later also adopted by OECD expert groups) “an 


endocrine disruptor is an exogenous agent that causes adverse health effects in an intact 


organism, or its progeny, consequent to changes in endocrine function.” 


“Endocrine disruption” is not a toxicological endpoint per se but a functional change of 


the endocrine system which may involve a variety of molecular mechanisms and which 


may result in adverse health effects in an organism or its progeny. This guidance 


document distinguishes between the identification of an endocrine mode of action and 


the characterisation of sub-lethal chronic and adverse effects on development and 


reproduction, which may also arise from other mechanisms of toxicity; the causal link 


between an endocrine mode of action and an adverse effect should be established to 


meet the Weybridge/OECD definition of an endocrine disruptor. 


Objective of the guidance 


Endocrine disruption is the occurrence of adverse effects on development or reproduction 


of aquatic organisms due to a substance’s endocrine activity. Such adverse effects, 


particularly involving reproduction and development, are of high relevance for the 


assessment of the potential hazards a substance may pose to the aquatic environment.  


The guidance in this chapter is supposed to cover the following cases of available 


information beyond the standard information requirements: 


 information indicating potential endocrine activity in aquatic organisms (from 


human health endpoints, molecular structure, or non-standard in vitro assays) 


 information on an endocrine mode of action in aquatic organisms 
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 information on adverse effects on reproduction or development of aquatic 


organisms 


Available information on adverse effects on development or reproduction should be 


considered for use in classification, the chemical safety assessment, and the PBT 


assessment in regards to the toxicity properties of a substance. 


Furthermore, if a clear link between serious adverse effects and an endocrine mode of 


action can be established, the substance may fall under the provisions of Article 56 f), 


which specifies that substances - such as those having endocrine disrupting properties 


(…) – for which there is scientific evidence of probable serious effects to human health or 


the environment which give rise to an equivalent level of concern to those of CMR, PBT 


or vPvB substances may be included in Annex XIV of substances subject to the 


authorisation procedure. The inclusion will be decided on a case-by-case basis following 


the preparation of an Annex XV dossier by the Competent Authorities. 


 


Information requirements 


As indicated above, for registration of a chemical, there is no requirement set out in 


REACH Annexes VII to X to provide information on the endocrine activity of a substance 


or on a substance’s reproductive or specific developmental toxicity in aquatic organisms. 


However, according to Article 12, the information specified in Annexes VII-X is to be 


seen as a minimum requirement. The technical dossier shall include all physico-chemical, 


toxicological and ecotoxicological information that is relevant and available to the 


registrant. This general requirement is confirmed with regard to the chemical safety 


report and the safety data sheets in REACH Annexes I, II, and VI. 


If, in the course of evaluation of available information, it is indicated that a substance 


displays an endocrine mode of action in aquatic organisms, this may constitute a concern 


that requires further investigation regarding potential adverse effects on development or 


reproduction. Such investigations may be requested on a case-by-case basis by a 


Member State, when performing the substance evaluation of a registration dossier 


(Article 45). This provision includes the request of specialised studies not covered by the 


REACH Annexes VII-X, such as the endocrine-specific studies described in this Appendix.  


 


Information and its sources 


Non-testing data 


Non-testing data include information derived from SARs, QSARs, read-across and 


chemical categories. The general principles how to generate information by these 


methods are explained in the main part of this guidance document. Models are under 


development under the umbrella of OECD and ECB programmes for specific endocrine-


related mechanisms, in particular for estrogen and androgen receptor binding (see 


Netzeva et al., 2006; Saliner et al., 2006; for a recent overview of models see Devillers 


et al., 2006; for structural requirements specific for ER binding see Fang et al., 2001; for 


structural requirements specific for AR binding see Fang et al., 2003; Tamura et al., 


2006).  
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Due to availability and quality of experimental data, more SAR and QSAR models are 


available for mechanism-related endpoints than for endocrine activity in intact organisms 


and for long-term adverse effects. However, the development of models that can predict 


in vivo effects, in view of their saving potential, may become more important in the 


future. Among the models (SARs and QSARs) that predict mechanism-related endpoints, 


more models were developed for estrogenic activity compared to androgenic activity.  


Along with the classical SAR and QSAR models, a number of 3-dimensional QSARs (3D 


QSARs, derived from Comparative Molecular Field Analysis, CoMFA) and docking studies 


were published in the literature. There is a good scientific basis for the development of 


the latter models since most of the endocrine disrupting effects are provoked by binding 


of chemicals to specific receptors (i.e. interactions, suitable for molecular modelling). 


However, there are still technical constraints in the transferability of such models for 


quantitative application unless the result of them is presented in different form (e.g. 


translated into structural alerts). 


There is a large range of computational models that have been successfully applied to 


model endpoints, related to endocrine disruption. These range from structural features 


and structural alerts10 (e.g. the presence of steroid skeleton, diethylstylbestrol skeleton 


or phenolic ring increase the probability of a chemical to be a binder to the estrogen 


receptor), to pharmacophore queries, to different discriminant models for assignment to 


an activity class (e.g. derived from linear discriminant analysis, k-Nearest neighbour 


modelling, decision tree analysis, biophore-type analysis, common reactivity pattern 


analysis etc.) to various quantitative models for prediction of potency, derived from local 


(e.g. congeneric) or global (diverse) data sets. The descriptors in the models also vary 


from structural fragments, through various hydrophobic, steric and electrostatic 


descriptors, to steric and electrostatic fields in CoMFA analysis and energies in docking 


studies. The choice of descriptors and modelling technique is largely dependent on the 


purpose and data series and no single recommendation can be given but rather critical 


and realistic evaluation of the models and underlying data is required depending on the 


problem to be solved. 


Testing data 


Throughout this Appendix, laboratory (experimental) methods are further divided into 


screening assays and (confirmatory) tests. In this sense, screening assays are lower tier 


in vitro or in vivo investigations which allow the identification of a potential endocrine 


mode of action of a substance, while definitive or confirmatory tests are higher tier in 


vivo methods to confirm the screening results and to characterise any adverse effects 


that may result from such a mode of action. Note should be taken that the term 


screening assay, in this context, does not relate to a blind screening of large numbers of 


chemicals. All of the methods described below are endocrine-specific studies that will 


only be relevant for a limited number of substances. 


                                           


10 A discrimination between structural feature and structural alert could be done. For example, a 
tert-butyl moiety and phenol group are structural features associated with high potential for 


estrogen binding. However, the combination is viewed as a structural alert for estrogenicity only if 
the two functional groups are in p-position to each other, while, for example, o-position is not 
linked to a receptor-mediated gene activation. 
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In vitro screening data 


At present, validated in vitro assays and internationally accepted Test Guidelines for 


regulatory purposes are not yet available. However, molecular mechanisms of the 


endocrine system, especially of the sexual hormone system of vertebrates, are well 


characterised and a large number of in vitro assays are used in scientific research. 


Although the basic principles have been applied to biological material from a variety of 


species, including aquatic vertebrates, assays based on mammalian systems are usually 


in the most advanced stage of development as expressed by their validation status. 


Given the similarity of endocrine systems across vertebrate taxa, these assays may also 


provide valuable information on the assessment of potential endocrine activity of 


chemicals in aquatic organisms, in particular fish.  


The following in vitro assays for the detection of possible endocrine activity of 


substances were selected for further development with the aim of validation for 


regulatory use. They are at different stages of development, validation and regulatory 


acceptance; their status in 2006 is indicated below.  


Estrogen and Androgen Receptor Binding Assays 


Principle: Binding of a hormone to its receptor in the cytosol is an early event in the 


pathway of hormonal regulation. Assays that study the capacity of xenobiotic substances 


to compete with natural hormones from their binding sites have been developed with 


estrogen and androgen receptors from several species in different cellular systems. This 


type of assay cannot predict whether the binding of a substance to a hormone receptor 


will result in its activation (agonistic activity) or inhibition (antagonistic activity). 


Status: Prevalidation of two receptor binding assays within the integrated project 


ReProTect funded by the 6th Framework Programme of the European Commission is now 


continuing under the umbrella of the OECD into validation led by the US-EPA and in 


collaboration with Japan. The US-EPA has completed validation of an assay based on the 


androgen receptor from rat prostate cytosol and conducted studies on the nature of 


binding interaction for 50 structurally diverse chemicals with the estrogen receptor from 


rat uterine cytosol (Laws et al., 2006). 


Transcriptional Activation (Reporter Gene) Assays 


Principle: The active ligand-receptor complex translocates into the cell nucleus, where it 


aligns to specific DNA sequences and induces gene transcription. Incorporation of 


recombinant hormone-responsive gene elements and their promoters together with 


elements encoding easily detectable proteins into suitable host cells allows the detection 


of hormone receptor activation by visualising the response at the gene transcription 


level. As these assays can only show receptor activation, while antagonistic receptor 


interactions remain undetected, a positive test result does not always mean that 


exposure to the substance would result in an agonistic effect in vivo. The relevance of 


these genetically engineered systems to in vivo dose response of endogenous receptor 


and target genes has been evaluated in the Japanese Report in peer review at the OECD 


(see below). 


Status: Validation of the Stably Transfected Transcriptional Activation (TA) Assay to 


Detect Estrogenic Activity was performed in Japan for ER agonists and is at the stage of 


peer-review within the OECD Test Guidelines programme. Prevalidation of four 
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transcriptional activation assays for ER and AR (anti)agonists detection has been carried 


out within the integrated project ReProTect funded by the 6th Framework Programme of 


the European Commission and these are now progressing to validation. 


Vitellogenin Assays 


Principle: Activation of the estrogen receptor in the liver of fish induces the biosynthesis 


of the egg yolk protein vitellogenin (VTG). Based on this principle, assays have been 


developed using primary cultured hepatocytes (e.g. from medaka or rainbow trout) to 


assess the influence of substances on VTG production via estrogenic or anti-estrogenic 


activity. 


Status: This assay has been studied in several common fish species, with most data 


available for mature male rainbow trout and carp. The sensitivity of the cell cultures and 


the methods of detection of VTG protein by ELISA are being validated while those 


measuring VTG mRNA, using RT-PCR, still need to be validated.  


Steroidogenesis Assays 


Principle: Certain cell cultures express the enzymatic systems to metabolise cholesterol 


via native biosynthetic pathways into the final active steroid hormones such as 


androgens and estrogens in sufficient quantities for analytical determination of the rate 


of steroid synthesis. This provides a basis to develop an in vitro assay for stimulators 


and inhibitors of steroidogenic pathways relevant to vertebrates (see OECD Draft 


Detailed Review Paper on Steroidogenesis, May 2002). A particular focus of 


investigations is placed on the enzyme aromatase, which converts androgens into 


estrogens (see OECD Draft Detailed Review Paper on Aromatase, February 2002).  


Status: Pre-validation work within the OECD framework is in progress for an assay based 


on the H295 human adrenocortical carcinoma cell line that has been shown to express all 


of the key enzymes necessary for steroidogenesis. The US-EPA is conducting 


prevalidation studies on human recombinant aromatase. 


The latest information on the status of in vitro methods that are under development can 


be obtained from the ECVAM websit (current address: http://ecvam.jrc.it).  


In vivo screening and testing data 


Principle: Intact organisms are exposed through the water to the chemical in a range of 


sub-lethal concentrations for a period of a few weeks at minimum. Males and females 


are tested and a number of endpoints are measured to either trigger further 


investigation or conclude on the absence of concern. Biomarker endpoints will play an 


important role in screening whereas reproductive and developmental landmarks will be 


assessed in long-term toxicity testing. 


Status: At present, there are no validated in vivo screening assays for the identification 


of substances with potential endocrine activity in aquatic organisms or test methods for 


the investigation whether a substance with endocrine activity has adverse impact in 


aquatic organisms. However, a number of methods are used in scientific research (see 


monographs No. 21, 55, and 57 in the OECD Series on Testing and Assessment). The 


performance of such methods is not included in the minimum requirement by REACH but 


for some substances relevant information may be available, e.g. from the scientific 



http://ecvam.jrc.it/
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literature. For these cases, the compilation of available methods is given below as an 


orientation about the current state of development in the field of endocrine screening 


and testing and as references for the evaluation of older studies. The following methods 


were selected for further development with the aim of validation for regulatory use for 


the detection of endocrine activity or the characterisation of chronic effects on the 


development and reproduction of aquatic organisms. They are at different stages of 


development, validation and regulatory acceptance; their status in 2006 is indicated 


below. 


 


Vertebrates 


In relation to the sexual hormone system of fish, a range of methods is under 


development and validation, covering different levels of biological complexity.  


 Screening Assays 


- 21-Day Fish Screening Assay, draft TG proposal (OECD, 2004) 


This assay is proposed for the detection of estrogenic, androgenic or aromatase 


inhibiting substances in adult organisms which have reached sexual maturity. It can be 


run with several common fish species: zebrafish, fathead minnow, medaka and possibly 


the three spined-stickleback. The assay lasts over a period of 21 days. Core endpoints 


are VTG levels in the serum or liver (medaka), which indicate disturbances of the 


estrogenic balance, and secondary sex characteristics in sexually dimorphic species (not 


in zebrafish), which are liable to disturbances of the androgenic balance. The OECD 


validation studies are completed and the peer-review will take place early 2007 (see 


monographs No. 47, 60, and 61 in the OECD Series on Testing and Assessment). 


 Confirmatory Tests 


- Fish Sexual Development Test, draft TG proposal (OECD, 2006) 


This method has been proposed as an extension of the existing OECD Test Guideline 210 


(1992) Fish, Early-Life Stage (FELS) Toxicity Test. The enhancements focus on sexual 


development, i.e. sex ratio as determined via histological examination of the gonads, 


and on VTG production. The test aims at investigating the impact of substances acting as 


estrogens, androgens or aromatase inhibitors in organisms at a very sensitive stage of 


their life to endocrine activity. It can be run with several common test species: zebrafish, 


fathead minnow, medaka and possibly the three-spined stickleback. The test starts with 


fertilised eggs and lasts until sexual differentiation is completed (e.g. 60 to 90 days post 


hatch, depending on the fish species). After test development work in Denmark, the 


initial OECD validation study for fathead minnow and zebrafish has recently been 


initiated. 


- Fathead Minnow Reproduction Test, draft TG proposal (US-EPA, 2001): 


A draft proposal for a fathead minnow reproduction test, including vitellogenin, 


secondary sex characteristics, gonad histopathology, fecundity and fertility assessments, 


is being validated in the United States. The test duration is 42 days, with 21 days of pre-


exposure where fecundity is recorded daily, and 21 days of chemical exposure. The US-
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EPA validation programme is in progress and guidance documents should be developed 


for the interpretation of gonad histopathology. 


- Fish Full Life Cycle / 2-Generation Test 


These tests allow an assessment of chronic effects on developmental and reproductive 


endpoints (see OECD Draft Detailed Review Paper on Fish Two-Generation Toxicity Test 


and Proposal for a Fish Two-Generation Test Guideline, March 2003). The most complete 


test design, which allows assessment of trans-generational transfer of effects, begins 


with exposure of adult, reproducing fish (F0 generation) and continues until  in-life 


biological effects of the F2 generation can be determined. This time point as well as the 


total test duration may vary considerably depending upon the species used.  


Measurements include developmental and reproductive endpoints (hatching, sex ratio, 


survival, growth, fecundity, fertility and behaviour) as well as biochemical, histological 


and morphological markers that are indicative of specific mechanism of endocrine 


disruption. The validation is under preparation. Results from such tests have already 


been used in risk assessments of specific substances of concern within the EU priority 


existing substances programme and in the authorisation of pesticides. 


- 21-Day Amphibian Metamorphosis Assay, draft TG proposal (OECD, 


2005) 


This assay was developed for the detection of chemicals affecting the thyroid hormone 


system in amphibian species (see monograph No. 46 in the OECD Series on Testing and 


Assessment). The metamorphosis of amphibians, and in particular Xenopus laevis, the 


test species in this assay, is a well-studied phenomenon under the dependence of 


thyroid hormone signalling. Development stage, whole body length, hind-limb length and 


thyroid histology are the endpoints measured during the assay. The assay lasts for 21 


days; hind-limb length is measured after 7 days and other endpoints are measured at 


termination of the assay. The test allows the characterisation of adverse effects on 


amphibian metamorphosis and growth as well as the identification of a thyroid disruptive 


mode of action, which may also be of relevance for other vertebrate species. Validation 


of this test method is ongoing. 


 


Invertebrates 


The endocrine systems of aquatic invertebrates differ considerably from those of 


vertebrates and the knowledge in this field is less advanced. Consequently, consideration 


of specific endocrine-related endpoints in long-term invertebrate testing is only at the 


beginning (see also monograph No. 55 in the OECD Series on Testing and Assessment) 


of its development and its status and implication should be checked carefully: 


 Confirmatory Tests 


- Enhanced Test Guideline 211, Daphnia magna Reproduction Test, (OECD, 


2006) 


Principle: This method is an enhancement of TG 211 which is intended to detect 


chemicals interacting with the hormone system of aquatic arthropod species, i.e. 


chemicals acting like the juvenile hormone or like ecdysteroids. In addition to the 
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traditional endpoints measured in the existing Daphnia reproduction test, the new 


endpoints are offspring sex ratio and molt inhibition. This enhanced version has the 


same exposure duration as the existing TG 211, but additional technical efforts and time 


are required for the microscopic evaluation of the endpoints.  


Status: The validation study is on-going in the OECD TG programme with Japan as lead 


country. 


Other Test Guideline projects are currently in progress for marine or estuarine species, 


where development and reproductive endpoints are assessed. These assays are not 


intended to specifically identify endocrine modes of action:   


- Copepod Development and Reproduction Test, draft TG proposal (OECD, 


2005) 


This test examines the development and reproduction of marine harpacticoid and 


calanoid copepod species. Eggs or newly hatched larvae (< 24 h) are exposed for 20-26 


days. Endpoints are larval mortality, larval development rate and reproductive success. 


The validation study is in progress in the OECD TG programme with Sweden as lead 


country. 


- Mysid 2-Generation Test, draft TG proposal  


This test evaluates reproductive fitness in two consecutive generations of mysids 


(preferably Americamysis bahia), starting with newly-released (<24 h) individuals of the 


F0 generations and continuing until the first two broods (F2 generation) of the F1 


generation. The overall test duration is normally 60 days or longer. Observational 


endpoints include growth, time to maturity, time to first brood release, interbrood 


duration, number and sex ratio of offspring. The pre-validation is ongoing in the United 


States under OECD auspices. 


 


Evaluation of information 


This section attempts to assist the user (e.g. registrant) in judging and ranking the 


adequacy (i.e. reliability and relevance) of information related to (potential) endocrine  


activity of a substance or its reproductive and developmental toxicity towards aquatic 


organisms. Since information of this kind is not part of the REACH information 


requirements, the following considerations are supposed to apply to those cases where 


this information is already available, e.g. from the scientific literature, or where it is 


specifically requested by a CA, e.g. in the course of substance evaluation. This is a 


relatively new area of testing and assessment where information needs to be evaluated 


carefully on a case-by-case basis. 


Non-testing data 


The evaluation of QSAR results consists of 1) evaluation of the validity of the model and 


2) evaluation of the reliability of the individual model prediction. Guiding principles are 


explained in the general introduction to the TGD as well as in the main text on aquatic 


toxicity. Guidance on the application of grouping approaches (read-across and chemical 


categories) is given in the general introduction.  
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A special attention deserves the way, in which the activity class is assigned for 


development of the model, if it is intended to discriminate between active and inactive 


chemicals. The cut off, if such utilized to obtain binary classification from continuous 


data, should be clearly described when arguing the validity of the model prediction. 


Generally, the classification models tend to demonstrate higher accuracy than those 


predicting continuous values but the borderline predictions will need additional 


consideration. Nevertheless, both types of models should be evaluated according to the 


OECD principles and commonly encountered pitfalls (e.g. over-fitted models), described 


in the cross-cutting guidance on (Q)SAR, should be avoided. The global models, derived 


on diverse data sets, have generally larger domains of applicability but local models can 


be preferred if available for a specific chemical of interest. An understanding of structural 


features that form structural alerts is highly desirable and mechanistic interpretation of 


models and descriptor combinations should be looked for. Finally, the use of several 


models is expected to increase the confidence in the prediction but expert judgment 


might be required in case of contradicting results (e.g. the chemical is predicted active in 


classification model but with extremely low activity from a potency model, or vice versa). 


 


Screening and testing data 


In vitro screening data 


Guiding principles to judge the adequacy of information obtained from in vitro assays are 


explained in the general introduction to the TGD as well as in the main text on aquatic 


toxicity (it should be noted that for the assessment of potential endocrine activity, data 


from mammalian systems may also provide information of relevance to aquatic 


organisms). 


In vivo screening data 


Guiding principles of evaluating the reliability and relevance of in vivo data are explained 


in general parts of this guidance document. In addition, many of the specific 


considerations for aquatic test systems and organisms detailed in the main text on 


aquatic toxicity apply.  


The purpose of in vivo studies for the investigation of endocrine activity of chemicals is 


to determine 1) whether the chemical is active on the endocrine system of aquatic 


organisms (e.g. vitellogenin induction as indicator of estrogenic activity), and 2) whether 


this mechanism induces adverse effects in long-term studies (e.g decrease in the 


number of offspring, effect on sex ratio in developing organisms).  


- 21-Day Fish Screening Assay, draft TG proposal (OECD, 2004) 


For the results to be meaningful, the vitellogenin data in control males and females 


should be within the range reported in the literature and indicated in the draft test 


guideline. For test results to be considered positive, significant responses should be 


observed at sub-lethal concentration (e.g. 0.5 or 0.1 times the LC50; this value would 


need further discussion and agreement). Importantly, a homologous ELISA method 


(using standard VTG from the same species and homologous antibodies) should be used. 


Any loss of biological sample and any deviation from the protocol should be reported.  As 


experience with compounds that are negative for estrogenic modes of action and 
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experience with the rate of false positives for the VTG endpoint is limited, some caution 


with positive results is currently necessary. 


For the evaluation of androgenic substances, a fish species should be used, which 


possesses the necessary characteristics to determine an endpoint relevant for 


androgenic stimulation, for instance secondary sex characteristics or an androgen-


sensitive biochemical marker such as spiggin induction in the stickleback. In the case of 


suspected androgen activity fathead minnow, medaka, or stickleback are therefore the 


only recommended test species in a fish screening assay. Zebrafish is not suitable for the 


evaluation of androgenic substances in this assay.  


No response on the endpoints measured in this assay indicates that the substance does 


not act as estrogen or androgen agonist or aromatase inhibitor/estrogen antagonist in 


fish in vivo. However, such a test compound may still have endocrine activity mediated 


through other, non-investigated mechanisms. Together with partial and full-life cycle 


studies that include developmental and reproductive parameters, these data can be used 


in a Weight-of-Evidence assessment whether adverse effects may be occurring through 


the covered endocrine modes of action. 


In vivo testing data 


- Fish Sexual Development Test, draft TG proposal (OECD, 2006) 


The current TG210 is suitable for the characterisation of a substance’s adverse effects on 


fish survival, growth and development. The proposed extension, whether an enhanced or 


separate Test Guideline, focuses on a more detailed evaluation of sexual development, 


where the sex ratio and the production of vitellogenin are the main core endpoints. The 


discussion and attention for the evaluation of data should be focused on the statistical 


analysis and interpretation of the sex ratio endpoint. There may be concerns on the 


interpretation of results, due to a natural high variability in the sex ratio (i.e. male to 


female ratio can naturally vary between 35-65%) in control populations. Consequently, 


the value of “x” in ECx currently poses question for a regression analysis (i.e. x=10 is not 


realistic, x=25 may be possible). Alternatively, if the LOEC/NOEC determination is the 


objective of the assay, a large number of replicate tanks (> 4) is necessary to level off 


the between-replicate variability and maintain sufficient power of the assay. Solutions to 


level-off the variability of the sex ratio exist, like the increase of the number of egg 


clutches (minimum of 5) used at the start of the test. When evaluating data from this 


test, attention should be paid to such test parameters and adherence to validity criteria 


specified in the test guideline. 


- Fathead Minnow Reproduction Test, draft TG proposal (US-EPA, 2001): 


Care should be exercised in the evaluation of fecundity and gonad histopathological 


findings to differentiate toxic response which may not always be indicative of specific 


reproductive toxicity. An analysis of the data in a Weight-of-Evidence approach is 


foreseen and should be documented. The data should be transparently reported, 


especially for gonad histopathology, so that a transparent judgement can be made of the 


nature and reliability of the responses observed and whether the results are sufficient to 


conclude on the cause of the effects on reproductive capacity. Guidance documents are 


in preparation in the US and the OECD to assist pathologists in preparing the samples 


and evaluation the slides in a standardised fashion. 
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- Fish Full Life Cycle / 2-Generation Test 


These tests allow an assessment of apical developmental and reproductive endpoints. 


Effects observed in these studies are of high relevance for the assessment of chronic 


toxicity to aquatic vertebrates. The inherent assumption is that effect levels derived from 


these endpoints are relevant to protect populations. However, the endpoints are not 


indicative or specific to any particular endocrine mode of action. 


- 21-Day Amphibian Metamorphosis Assay, draft TG proposal (OECD, 


2005) 


This test allows the detection of interaction of a substance with the thyroid system. This 


test may be used when there is some indication that the substance may disturb growth 


and development, essentially for confirming the mode of action (i.e. thyroid). As thyroid 


is heavily conserved in vertebrates, a negative response in the 21-Day Amphibian 


Metamorphosis Assay indicates that the substance does not impact the thyroid system in 


any vertebrate taxa. A positive response may be used in conjunction with chronic tests 


to conclude on the hazard and the derivation of effect levels.  


- Invertebrate life cycle tests, including developmental and reproductive 


endpoints 


The life cycle of invertebrates is controlled by distinct and different endocrine systems 


than vertebrates. In some cases (e.g., mollusks), the hormones may be similar to the 


steroids found in vertebrates, while in other cases (e.g., aquatic arthropods) the 


hormones are specific to certain invertebrate groups, such as juvenile hormone or 


ecdysteroids.  


Test methods for invertebrates, such as life cycle or multi-generation studies, focus on 


non-specific population-relevant endpoints of reproduction and development, rather than 


identifying any specific endocrine mode of action for particular invertebrate groups 


(except for the proposed enhancement to the existing Daphnia reproduction test). 


- Enhanced OECD TG 211 on Daphnia magna Reproduction Test, draft TG 


proposal, 2005; 


The evaluation of test results is not any different from the existing OECD TG 211. The 


evaluation of additional endpoints provides a mechanistic insight into the effects 


observed on development and reproduction. Care should be exercised in the 


interpretation of changes in the sex ratio in the daphnids as this is not specific for an 


endocrine mode of action in these parthenogenic organisms where several test 


conditions (e.g. temperature, food abundance) can affect the sex ratio of the offspring. 


The regulatory interpretation of changes in the sex ratio endpoint is still new and 


requires further discussion. 


Several new reproductive and developmental assays have been recently proposed for 


aquatic invertebrates and are listed in Section 3. These proposals are based on 


endpoints relevant for reproduction and development, and do not include additional 


markers to indicate any endocrine mode of action. None of these tests have advanced to 


the stage of regulatory guidelines, and none are currently required by Annexes VII to X 


in the REACH legislation. 
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- Mammalian toxicity data  


Results from mammalian in vitro and in vivo screening assays should provide both 


positive and negative indications of endocrine modes of action which are also relevant 


for aquatic vertebrate species. 


Studies on repeated dose toxicity, long-term toxicity and carcinogenicity, reproductive or 


developmental toxicity in mammals may provide both positive and negative indications 


of endocrine modes of action which are also relevant for aquatic vertebrate species.  


For detailed guidance on the evaluation of such data the relevant sections of the chapter 


on Human Health Hazard Assessment should be consulted. 


Interpretation and use of this data within an integrated assessment of endocrine activity 


in aquatic organisms is outlined in section 6 of this Appendix. 


 


Conclusions on endocrine activity 


The purpose of this section is to give guidance if and how information relating to 


endocrine activity of a substance and to the adverse effects that may arise from such 


activity should be considered for conclusions on the regulatory endpoints classification & 


labelling, PBT assessment and chemical safety assessment and on the assessment of 


endocrine disrupting properties as referred to in Article 57 f). 


Suitability of information on Classification and Labelling 


Disruption of the endocrine activity, which may result in long-term toxicity, is usually not 


of relevance for classification according to the current EU system, which is based on 


information from short-term and chronic toxicity testing. A basis for exceptions is 


provided by the ‘safety net’ categories for substances, which do not fall under the ‘core 


set of criteria’ (N; R50, N; R50-53, N; R51-53 or R52-53 (according to Directive 


67/548/EEC (DSD)) or Aquatic acute 1; H400, Aquatic Chronic 1; H410, Aquatic Chronic 


2; H411, Aquatic Chronic 3; H412 according to CLP Regulation).  


The risk phrase R52 ‘harmful to aquatic organisms’ may be assigned to substances 


“which on the basis of the available evidence concerning their toxicity may (…) present a 


danger to the structure and/or functioning of aquatic ecosystems”. The risk phrase R53 


‘may cause long-term effects in the aquatic environment’ may be assigned to substances 


“which, on the basis of the available evidence concerning their persistence, potential to 


accumulate, and predicted or observed environmental fate and behaviour may (…) 


present a long-term and/or delayed danger to the structure and/or functioning of aquatic 


ecosystems”According to the CLP Hazard statement H413 could be assigned (under the 


safety net classification)11. There are no defined criteria for these classifications but both 


have been proposed and argued for in the course of the classification of bisphenol A, in 


order to take account of its endocrine disrupting properties. In any case, such a decision 


                                           


11 In accordance to section 4.1.2.4 of Annex I to the CLP Regulation, a “safety net” classification 


(referred to as Chronic Category 4) for use when the data available do not allow classification 
under the formal criteria for acute 1 or chronic 1 to 3 but there are nevertheless some grounds for 
concern. 
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should be based on available information that a substance causes adverse effects on 


development or reproduction of aquatic organisms which should be derived not from 


screening assays, but from suitable long-term confirmatory tests, such as those detailed 


in sections 3 and 4. 


Suitability of information on PBT/vPvB assessment 


The assessment of whether a substance fulfills the T criterion with respect to freshwater 


or marine organisms (long-term NOEC/EC10 < 0.01 mg/l) is usually based on results 


from standard long-term toxicity testing of the kind that is specified in REACH Annexes 


VII-X to REACH. Standard toxicity testing in fish is based on the assessment of growth 


and mortality. Some substances, however, may cause sublethal chronic effects in 


concentrations below those affecting growth or survival, which may also be of serious 


concern for the aquatic environment, such as an impairment of sexual development or 


reproductive performance.  


Information on reproductive or developmental effects in fish is not part of the 


requirements of REACH Annexes VII-X to REACH but may be available for some 


substances, e.g. from the scientific literature. Suitable long-term studies are those 


studies which are designed to investigate specific toxicity on reproduction or sexual 


development as in the Fish Sexual Development Test, the Reproduction Test or the Full 


Life-Cycle / Two-Generation Test that are described in sections 3 and 4. Parameters 


derived from such studies with a widely accepted relevance for reproduction, which may 


have an impact on population level, are egg numbers, fertilization rate, time to hatch, 


hatching rate and sex ratio. This information should be considered for use in the 


assessment of chronic toxicity as part of PBT assessment if it is derived from a suitable 


long-term study and judged as adequate according to the principles outlined in section 4.  


The relevance of changes in fish gonad histology or spermatogenesis and whether these 


should be considered adverse effects is controversial. Changes to secondary sex 


characteristics or biochemical parameters such as vitellogenin or spiggin are regarded as 


evidence that a substance acts via a specific endocrine mode of action, which may or 


may not result in long-term adverse effects. In itself, information on such parameters is 


not suitable for use in PBT/vPvB assessment, but it may be the basis for a CA to request 


further investigations of potential long-term adverse effect in the course of substance 


evaluation. 


Suitability of information on Chemical Safety Assessment 


The use of information on sub-lethal long-term effects in Chemical Safety Assessment 


(CSA) should generally be considered according to the same principles as outlined above 


for PBT assessment. 


It is subject to a controversial debate whether the conclusion that an adverse effect is 


elicited by an endocrine mode of action justifies a modification of the assessment factor 


used in risk assessment. For the further progress of this debate it might be helpful to 


bear in mind the provision contained in the TGD 2003 with regard to this issue: In 


general, justification for changing the assessment factor could include one or more of the 


following: (…) Knowledge of the mode of action including endocrine disrupting effects (p 


100). 
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More guidance on the selection of the appropriate assessment factor is given in guidance 


provided by Chapter R.10.  


Suitability of information on assessment in relation to Article 57 (f) 


According to Article 57 (f), the list of substances subject to authorisation (Annex XIV), 


may include “substances – such as those having endocrine disrupting properties (…) – 


for which there is scientific evidence of probable serious effects to human health and the 


environment which give rise to an equivalent level of concern to those of other 


substances listed in points (a) to (e) and which are identified on a case-by-case basis 


(…)”.  


While the identification of such substances is a responsibility of the Member States, 


executed by the preparation of an Annex XV dossier, which should justify the proposal 


and specify the concern, the evaluation of environmental hazard information will form 


the basis for it. In accordance with the principles outlined in the previous sections, 


available information on a accordance with the principles outlined in the previous 


sections, available information on a substance can be evaluated for its suitability to 


support a conclusion that: 


 there is an indication or evidence of endocrine disrupting properties (instead 


of this wording, which is a direct quote from the REACH regulation, the more 


fitting term endocrine activity or mode of action is used throughout this 


Appendix) 


 there is scientific evidence of probable serious effects to the aquatic 


environment due to these properties (i.e. within the terminolgy of this 


Appendix “adverse effects on development and/or reproduction”) 


Indication of potential endocrine activity in aquatic organisms may be provided by 


considerations relating to the molecular structure, available information from endocrine-


specific in vitro screening assays, such as those outlined in sections 3 and 4, or available 


information from mammalian toxicity studies. However, structural data alone should be 


regarded as an insufficient basis at this time. 


Evidence of an endocrine mode of action in aquatic organisms may be provided by 


information on biochemical, histological or morphological changes measured in 


endocrine-specific studies. Generation of this kind of information is not a standard 


requirement under REACH but may be requested by a CA in specific cases during 


substance evaluation, e.g. on the basis of available alerts such as those listed above. 


Evidence of probable serious effects to the aquatic environment due to endocrine 


disrupting properties may encompass information regarding adverse effects on 


development or reproduction, which can be obtained from suitable long-term studies 


such as those outlined in sections 3 and 4. However, reproductive or developmental 


toxicity can also be caused by other toxicological mechanisms and a case-by-case 


decision must be reached based on Weight of Evidence considering all available 


information on adverse effects in conjunction with information on specific endocrine 


modes of action. Again, it should be noted that this kind of information is not a standard 


requirement.  



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
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It may be available in some cases, e.g. from the scientific literature, and it may also be 


requested by a Competent Authority under substance evaluation in specific cases, e.g. 


on the basis of available information that a substance acts via an endocrine mode of 


action.  


The overall conclusion should be on the presence or not of endocrine disrupting 


properties of the substance and the characterisation of adverse effects, based on 


existing information or information that is generated on specific request by the 


Competent Authority under substance evaluation. It is not the responsibility of the 


registrant to conclude on an equivalent level of concern, as specified under Article 54 (f). 


This task is the responsibility of the Competent Authority or the Agency, who prepare a 


dossier according to Annex XV for the identification of substances of very high concern 


and for their eventual inclusion in Annex XIV. 


Integrated assessment of potential endocrine activity 


In the following, a strategy for an integrated assessment of all available information on 


potential endocrine activity of a substance is proposed (see scheme). It takes up 


concepts developed by the OECD in its conceptual framework for endocrine disrupter 


testing and assessment, which provides a toolbox with methods categorised according to 


levels of increasing biological complexity (OECD, 2002). 


This section is intended to summarise what has been outlined before about how to 


gather and evaluate existing information on endocrine activity and how this may relate 


to the purposes and requirements of REACH. 


Most of the presently available knowledge, experience and methodology relates to the 


system of sexual hormones (estrogens/androgens) of vertebrates, with fish as the most 


extensively studied aquatic species. Progress is also being made with regard to the 


thyroid system in amphibians. Coverage of invertebrate species and their distinct 


endocrine systems, such as those of juvenile or ecdysteroid hormones, remains sparse. 


In the proposed assessment strategy, three types of information are distinguished: 


preliminary information that indicates potential endocrine activity in aquatic organisms; 


information that indicates a specific endocrine mode of action in an intact aquatic 


organism; information that allows the characterisation of long-term adverse effects, 


which may be caused by endocrine activity but also by other mechanisms of toxicity. 


1. Preliminary indication of potential endocrine activity in aquatic 


organisms 


Preliminary indications of potential endocrine activity that might be of relevance for the 


aquatic environment but are derived from information sources outside aquatic toxicity 


testing include considerations of the molecular structure, which will apply to all 


substances, and results from in vitro screening assays, which are not part of the 


standard information requirements but may be available in certain cases, e.g. from 


scientific research.  Preliminary indications applicable to vertebrate species may also 


come from results from mammalian toxicity testing, which may to a certain extent be 


part of the standard information requirements. 


Non-testing information (molecular structure): 
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The different approaches of generating information by non-testing methods have been 


outlined in sections 3 and 4. In relation to the steroid sexual hormone system of 


vertebrates, a number of QSAR models based on experimental data are available resp. 


under development. Qualitative approaches, such as SAR, read-across or 


categorisations, may consider similarities with natural hormones or xenobiotic 


substances of confirmed hormonal activity with regard to all known endocrine systems.  


Within the domain of non-testing data, a sensible tiered approach can be applied for 


screening and prioritization purposes (Tong et al., 2003). Such approach can start with 


rejection filters (e.g. molecular weight lower than 94 or higher than 1000 is not likely to 


be associated with estrogen binding affinity), include models for qualitative assignment 


of activity (e.g. classification as active or inactive compounds) and then applying models 


for quantitative estimation of the potency in case that the chemical is predicted active as 


a result of the previous step. The last step includes incorporation of human knowledge 


and expertise in the evaluation of the results of the previous steps and additional rules 


for refinement can be applied. 


With regard to the endpoint under prediction, a differentiation is to be made between 


mechanistic endpoints, i.e. mainly interactions with a defined molecular target, 


endpoints relating to biochemical responses (screening assays) or adverse effects 


(definitive tests) in vivo. Among these, endpoints that derive from methods which are 


included in this document are to be considered with priority since there is an intensive 


research ongoing in the field of test methods for endocrine disruption. As is generally the 


case in the evaluation of the non-testing data, the quality of experimental data they are 


based on might also be important (e.g. does it come from a single source or it is 


compilation from different sources). 


Information from in vitro screening assays: 


Although there are principally in vitro systems for the study of all kinds of endocrine 


systems and mechanisms in use in scientific research, the most relevant methods to 


date are those related to the sexual steroid hormones, which are described in section 3. 


Other types of assays, e.g. in vitro thyroid receptor binding assays, may become more 


important in the future. 


Given the high degree of conservation of the molecular components of endocrine 


systems across vertebrate taxa, the ability of a substance to bind to a mammalian 


hormone receptor, activate transcription of hormone-responsive genes or interfere with 


steroid hormone biosynthesis in a mammalian cell line may suggest similar activity in 


aquatic vertebrates. 


Regarding the relevance of test results, the usual limitations of in vitro methods apply: 


focus on a single mechanism of action in vitro vs. the diversity and complexity of 


molecular structures and regulatory pathways in vivo; lacking or limited metabolic 


capacity of some test systems; disregard of complex physiological processes, such as the 


toxicokinetic distribution of a substance, the organ- or tissue-specific expression of its 


molecular targets, feedback regulations or mechanisms of adaptation. 


Information from mammalian toxicity testing: 


Standard studies on repeated dose toxicity, long-term toxicity and carcinogenicity, 


reproductive and developmental toxicity or non-standard studies on specific endocrine 
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mechanisms in mammals can provide  indications of endocrine activity that might also 


be of relevance for aquatic vertebrates.  


With respect to the sexual hormone system, this includes changes in endocrine-


responsive tissues (gonads, secondary sex organs), reproductive functions (estrous 


cycling, spermatogenesis, mating behaviour, fertility, gestation, parturition or lactation) 


or developmental landmarks (e.g. anogenital distance, vaginal opening, preputial 


separation). All of these changes might be caused by impact on molecular pathways that 


are also present in aquatic vertebrates such as interactions with steroid hormone 


receptors or biosynthesis, transport and metabolism of steroid hormones. 


Indications of thyroid activity include developmental impairments, histopathological 


changes of the thyroid gland or (not routinely investigated) thyroid hormone levels. 


Weight of Evidence: 


If there is information available for the same chemical from different sources, the 


following questions should be considered for the overall conclusion: Is the information 


consistent or is it in conflict with each other? In the case of conflicting data, the quality 


of each piece of information should be evaluated in accordance with the principles 


described in section 4, as should its biological relevance with respect to aquatic 


organisms, and, finally, the potential impact of such information on the overall 


regulatory decision. 


2. Indication of specific endocrine activity in intact aquatic organisms 


Evidence that a substance can operate by a specific endocrine mode of action in aquatic 


organisms can only be derived from the investigation of specific, endocrine-responsive 


endpoints. None of these are covered by standard aquatic toxicity testing. Endocrine-


specific screening assays are, however, under development and validation for both 


mammalian rodents (uterotrophic and Hershberger assays) and for aquatic vertebrates 


(21-day fish screening assay and amphibian metamorphosis assay). 


In the endocrine specific aquatic assays, vitellogenin in fish responds to estrogens 


(induction in males) and aromatase inhibitors (suppression in females), and secondary 


sexual characteristics in fish respond to androgens (induction in females). Specifically for 


the stickleback, spiggin may also provide the means to specifically characterise (anti-


)androgenic modes of action.  Specifity and significance of other endpoints such as other 


biochemical parameters (e.g. hormone levels) or histopathological changes of the 


gonads, including impairment of spermatogenesis, are under debate. The specific 


endpoints  which are included in the 21d-Fish Screening Assay can also be assessed in 


conjunction with higher tier chronic tests. As isolated information, biomarker responses 


cannot be used for regulatory conclusions. They may raise a strong concern that the 


substance in question might cause serious long-term adverse effects, in particular if 


environmental exposure, persistence and/or bioaccumulation are high. Such a concern 


may lead to a specific request for further investigations by a Competent Authority in the 


course of dossier or substance evaluation. 


Evidence of thyroid activity is provided by histopathological changes to the thyroid gland, 


which can be observed in the Amphibian Metamorphisis Assay or similar test systems. If 


a protocol was used in accordance to the current OECD test guideline development, 


effects information on the progress of metamorphosis will be available from the same 
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study and can be considered for use in regulatory decisions as outlined below. Thyroid 


histology reported as isolated information may not be suitable for use in regulatory 


decisions. It may support the interpretation of other toxicity data, also from mammalian 


toxicity studies. It may also raise a strong concern that the substance in question might 


cause serious long-term adverse effects, in particular if environmental exposure, 


persistence and/or bioaccumulation are high. Such a concern may lead to a specific 


request fo further investigations by a Competent Authority in the course of dossier or 


substance evaluation. 


Evidence of specific endocrine mode of action in invertebrates as isolated information will 


only be found in very rare cases and no general guidance can be given for its use. 


3. Characterisation of long-term adverse effects 


The reproductive capacity of fish can be adversely affected by a number of mechanisms 


of toxicity. Observation of such effects, which can threaten fish populations, can be 


made during studies that cover a distinct sensitive life stage such as sexual development 


or active reproduction or studies that cover a complete life-cycle or even two or more 


consecutive generations. Only the latter allow the identification of delayed reproductive 


effects through endocrine disruption during early life stages. Information on sublethal 


adverse effects, if judged as adequate, should be considerd for use in PBT assessment or 


Chemical Safety Assessment/PNEC derivation. Classification as R52 or R53 (CLP: Aquatic 


Chronic4: H413) according to the safety net criteria might be proposed. A causal link 


between a reproductive adverse effect and an endocrine mode of action might prompt a 


proposal for identifying the substance as a substance of very high concern (Annex XV) 


by a Competent Authority. If the adverse effects information is provided by a 


reproductive and developmental study similar to those currently under development in 


the OECD TG programme, information on endocrine-specific endpoints will be available 


from the same study and assessment of a causal link may be possible based on similar 


dose responses. 


Long-term toxicity caused by chemicals with thyroid activity can be manifest as 


developmental disturbance, e.g. promotion or inhibition of amphibian metamorphosis. 


Similar considerations apply as outlined above for adverse effects in fish. 


Adverse effects on development or reproduction of invertebrates may be reported from 


non-standard studies and, if rated adequate, should be considered for use in the 


assessment of chronic toxicty. A causal link to a specific endocrine mode of action will 


only be found in rare cases. 
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Table R.7.8—4 Integrated assessment of potential endocrine activity in 


aquatic organisms; based on the evaluation of available information which is 
not part of the REACH requirements 


1. Preliminary indication of potential endocrine activity in aquatic organisms 


Estrogen/androgen axis: Thyroid: Invertebrate systems: 


- molecular structure 


- mammalian toxicity 


- in vitro screening 


- molecular structure 


- mammalian toxicity 


- molecular structure 


 


-> determine concern of potential endocrine mode of action of the substance using Weight-of-


Evidence of all available information, including environmental fate and exposure  


-> strong concern may prompt a proposal by the Competent Authority to include the substance in 


the Community rolling action plan in order to perform a substance evaluation 


2. Indication of specific endocrine modes of action in intact aquatic organisms 


Estrogen/androgen axis: Thyroid: Invertebrate systems: 


- biochemical markers 


- morphological changes 


(- gonad histopathology) 


- thyroid histopathology - rare individual cases 


Study type: Study type: 


Fish Screening Assay 


Fish Sexual Develpt. Test 


Fish Reproduction Test 


Fish Full Life-Cycle Test 


Amphibian Metamorphosis 


Assay 


-> determine concern of potential endocrine mode of action in intact aquatic organisms using 


Weight-of-Evidence of all available information, including environmental fate and exposure  


-> strong concern may prompt a proposal by the Competent Authority to include the substance in 


the Community rolling action plan in order to perform a substance evaluation 


3. Characterisation of long-term adverse effects# 


Estrogen/androgen axis: Thyroid: Invertebrate systems: 


- fish (sexual) development 


- fish reproduction 


- amphibian development - development 


- reproduction 


Study type: Study type: Study type: 


Fish Sexual Develpt. Test 


Fish Reproduction Test 


Fish Full Life-Cycle Test 


Amphibian Metamorphosis 


Assay 


Invertebrate Reproduction or 


Life-Cycle Tests 


-> consider use of chronic NOEC/EC10 for PBT assessment and Chemical Safety Assessment 


-> consider classification and labelling according to safety net categories (R52, R53 or H413 


according to CLP ) 


-> causal link of adverse effect with an endocrine mode of action may prompt consideration for 


Annex XV by CA 


#It should be noted that the listed adverse effects, which may occur as a result of endocrine 


activity of a substance, may also be caused by other mechanisms of toxicity 
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R.7.8.7 Introduction to sediment organisms’ toxicity 


Substances that are potentially capable of depositing on or sorbing to sediments to a 


significant extent have to be assessed for toxicity to sediment-dwelling organisms. In 


addition, marine sediment effects assessment is necessary for substances that are 


known to be persistent in marine waters and may accumulate in sediments over time. In 


general substances with a Koc <500 – 1000 l/kg are not likely sorbed to sediment 


(SETAC 1993). According to this, a log Koc or log Kow of ≥3 is used as a trigger value for 


sediment effects assessment. 


R.7.8.7.1 Definition of toxicity to sediment organisms 


Sediments may act as both a sink for chemicals through sorption of contaminants to 


particulate matter, and a source of chemicals through resuspension. Sediments integrate 


the effects of surface water contamination over time and space and may thus present a 


hazard to aquatic communities (both pelagic and benthic) which is not directly 


predictable from concentrations in the water column. 


The sorption or binding behaviour of chemicals to sediment is determined by certain 


properties. Especially substances with high log Kow or log Koc values adsorb to the 


organic fraction of the sediment. In addition, substances that bind to components of the 


sediment via chemical reactions or substances that ionically bind to inorganic as well as 


organic fractions may accumulate in the sediment. 


Effects on benthic organisms are of concern because they constitute an important link in 


the aquatic food chain and play an important role in the recycling of detritus material. 


Whole-sediment tests using benthic organisms are most suitable for a risk assessment 


for the sediment compartment. By using such tests it is possible to adequately address 


all routes of exposure. Due to the generally long-term exposure of benthic organisms to 


sediment-bound substances, long-term tests with sublethal endpoints like reproduction, 


growth or emergence are most relevant. 
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R.7.8.7.2 Objective of the guidance on toxicity to sediment organisms 


The aim of sediment toxicity tests is to find out at which concentrations a substance 


adsorbed or bound to sediment exhibit toxic effects to benthic organisms. Special 


attention should be given to the pathways by which the test organisms are exposed to 


the chemical. In particular spiking methodology should be considered in detail and be 


performed in the most realistic way possible. 


The determination of the concentration-response relationship should lead to the 


identification of the No Observed Effects Concentration NOEC or EC10 from long-term 


tests or median lethal concentration LC50 from acute tests. This NOEC/EC10 or LC50 is 


subsequently used for deriving a Predicted No Effect Concentration for the sediment 


(PNECsediment). This PNECsediment is compared with the Predicted Environmental 


Concentration in the sediment (PECsediment) to decide whether there is a risk to sediment 


organisms from the exposure of the chemical. 


R.7.8.8 Information requirements for toxicity to sediment organisms 


The information requirements for sediment toxicity are described by REACH Annexes VII 


to XI, that specify the information that shall be submitted for registration and evaluation 


purposes. 


For this endpoint information requirements are formulated for substances produced or 


imported in quantities of ≥1000 t/y (Annex X to REACH). However, if in the PBT/vPvB 


assessment the registrant cannot derive a definitive conclusion (i) (“The substance does 


not fulfil the PBT and vPvB criteria”) or (ii) (“The substance fulfils the PBT or vPvB 


criteria”) in the PBT/vPvB assessment using the relevant available information, he must, 


based on section 2.1of Annex XIII to REACH, generate the necessary relevant 


information for deriving one of these conclusions regardless of his tonnage band (for 


further details, see Chapter R.11 of the Guidance on IR&CSA). 


Column 1 


Standard information required 


Column 2 


Specific rules for adaptation from column 1 


7.5.1 Long-term toxicity to sediment 


organisms 


 


7.5.1 Long-term toxicity testing shall be proposed by 


the registrant if the results of the chemical safety 


assessment indicate the need to investigate further 


the effects of the substance and/or relevant 


degradation products on sediment organisms. The 


choice of the appropriate test(s) depends on the 


result of the chemical safety assessment.  


R.7.8.9 Information on toxicity to sediment organisms and its sources 


For most chemicals uptake from water (bioconcentration, defined as the net result of 


uptake, transformation, and elimination of a substance in an organism due to 


waterborne exposure) is believed to be the predominant route of exposure for aquatic 


organisms. For organic substances and metals pore water is one of the primary exposure 


routes for benthic organisms (Di Toro et al., 1991; Ankley et al., 1991). However, for 
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highly lipophilic compounds or other substances that adsorb to particles (e.g. metals), 


uptake from food or sediment may contribute to the overall exposure, depending on the 


living and feeding strategy of the exposed organisms. Therefore factors that influence 


adsorption and thus distribution between sediment and water influence also toxicity to 


aquatic (pelagic and benthic) species. A compilation of such factors is given in Section 


R.7.8.7  


R.7.8.9.1 Laboratory data on toxicity to sediment organisms 


Non-testing data on toxicity to sediment organisms 


For most chemicals the number of toxicity data on sediment organisms is limited. In the 


absence of such data, a read-across from pelagic effect values is possible as a screening 


approach (equilibrium partitioning method, EPM) (reference to R16 and R10). It has to 


be considered that the equilibrium partitioning method may result both in an 


overestimation or underestimation of the toxicity to benthic organisms (Di Toro et al., 


2005). Therefore, this method can only be used as rough screening to decide whether 


sediment toxicity tests with benthic organisms are required.  


A general guidance on how to extrapolate via read-across or chemical categories is given 


in Section R.6.2. 


Up to now there are no QSAR models available for the prediction of toxicity to sediment 


organisms exposed via a water-sediment system. 


Testing data on toxicity to sediment organisms 


Only few standardised test methods for sediment tests with benthic organisms are 


available. An internationally harmonised test guideline exists only for Chironomus spec.. 


In the following an overview of available standardized (short- and long-term) test 


methods for sediment tests with benthic organisms is given.  In Annex 1 the different 


test species are further characterised in term of taxonomic group, habitat and feeding 


mode. 


OECD Test Guidelines:  


Test No 218: Sediment-Water Chironomid Toxicity Using Spiked Sediment  


Test No 219: Sediment-Water Chironomid Toxicity Using Spiked Water  


Both guidelines are designed for studying long-term toxicity (28d exposure) of chemicals 


to the sediment-dwelling larvae of the freshwater midge Chironomus spec. Measured 


endpoints are total number of adults emerged and time to emergence. Spiking the 


sediment (OECD 218) is recommended for continuous and intermittent release of 


chemicals while spiking the waterphase (OECD 219) was developed for pesticide specific 


exposure situations. 


Proposal for new OECD Test Guideline:  


Sediment-Water Lumbriculus Toxicity using spiked sediment (OECD 2006) 
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This guideline is designed for studying long-term toxicity (28d exposure) of chemicals to 


the endobenthic oligochaete Lumbriculus variegatus. Measured endpoints are total 


number or worms and biomass at end of exposure. 


ASTM Test Guidelines  


In Table R.7.8—5 an overview of active ASTM standards for sediment toxicity tests is 


given. The single test methods cover a selection of different test species that are given 


in the 2nd column. 


Table R.7.8—5 Overview of active ASTM standards for sediment toxicity tests 


Guideline Species 


E1706-05. Standard Test Method for Measuring the 


Toxicity of Sediment-Associated Contaminants with 


Freshwater Invertebrates. 


Chironomus sp. 


Hyalella azteca 


Hexagenia spp. 


Tubifex tubifex 


Diporeia sp. 


E1611-00*. Standard Guide for Conducting sediment 


toxicity tests with marine and estuarine polychaetous 


annelids.  


Neanthes arenaceodentata 


Neanthes virens 


E1367-03e1*. Standard Test method for measuring 


the toxicity of sediment-associated contaminants with 


marine and estuarine invertebrates.  


Leptocheirus plumulosus 


Ampelisca abdita 


Eohaustorius esturaius 


Rhepoxynius abronius 


*The general procedures described in the above cited standards (ASTM E1611-00 and E1367-


03e1) might be useful for conducting tests with other estuarine or marine invertebrates. 


Most of the cited ASTM guidelines are designed as short-term tests (10 d exposure) with 


mortality as endpoint. However, for some of these species (Hyalella azteca, Chironomus 


sp., Leptocheirus plumulosus, Neanthes arenaceodentata) also long-term toxicity tests 


(28d exposure) with sublethal endpoints are recommended by the guidelines.  


US-EPA Test Guidelines 


EPA 600/R-99/064 Methods for measuring the toxicity and bioaccumulation of 


sediment-associated contaminants with freshwater invertebrates.  


 100.1: Hyalella azteca 10-d survival and growth test for sediments (short-


term) 


 100.2: Chironomus tentans: 10-d survival and growth for sediments (short-


term) 
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 100.4: Hyalella azteca: 42-d test for measuring the effects of sediment-


associated contaminants on survival, growth and reproduction (long-term) 


 100.5: Life-cycle test for measuring the effects of sediment-associated 


contaminants to Chironomus tentans (long-term): 50 – 65-d test  


EPA 600/R-01/020 Method for assessing the chronic toxicity of marine and estuarine 


sediment-associated contaminants with the amphipod Leptocheirus plumulosus. 28-d 


test with survival, growth and reproduction as endpoint. 


Other standard test methods 


ISO 16712: Water quality - Determination of acute toxicity of marine or estuarine 


sediment to amphipods. This specifies a method for the determination of acute toxicity 


to amphipods exposed over a period of 10 d to (among others) chemicals or 


preparations spiked into clean sediment.  


Proposal for ISO norm: Determination of the toxic effect of sediment and soil samples on 


growth, fertility and reproduction of Caenorhabditis elegans (Nematoda). This test has a 


duration of 72 h but can be considered as a long-term test as it measures both growth 


and reproduction endpoints. 


OSPAR Guideline (OSPAR 2005): A Sediment Bioassay using an Amphipod Corophium 


sp. – Marine sediment toxicity test. Either Corophium volutator or Corophium arenarium 


are considered acceptable for use. In the test adult Corophium are exposed to spiked 


sediments for 10 days. Endpoints are survival and burrowing activity.  


Environment Canada. Biological Test Method: Test for Growth and Survival in 


Sediment Using the Freshwater Amphipod Hyalella azteca.  


Environment Canada. Biological Test Method: Test for Growth and Survival in 


Sediment Using Larvae of Freshwater Midges (Chironomus tentans or Chironomus 


riparius).  


Non-standard test methods 


There are a lot of non-standard methods for the testing of effects of substances to 


sediment organisms available. An overview of available non-standard test methods can 


be found in OECD (1998). 


Tests performed without sediment 


There may be several non-standard tests available in which benthic organisms are 


exposed in a water-only test system to the chemical in question. Such tests do not take 


into account the different routes of exposure that may occur under environmental 


conditions. Therefore, for the derivation of the PNECsediment, these tests can only be used 


for screening purposes in combination with the equilibrium partitioning method. In 


addition, such tests may provide information on the importance of sediment ingestion, if 


compared with tests on the same species in the presence of sediment or may provide 


evidence of lethal and critical body burden data (Weight-of-Evidence approach).  
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R.7.8.9.2 Field data on toxicity to sediment organisms 


Experimental ecosystem studies examine the effect of chemicals on aquatic model 


ecosystems. These studies generally study both the effects of chemicals on pelagic 


organisms via the waterphase and on benthic organisms via the sediment. Therefore, it 


is referred to the Section R.7.8.4.1. 


R.7.8.10 Evaluation of available information on toxicity to sediment 


organisms 


A general overview of the properties of substances and test systems that influences the 


evaluation of aquatic toxicity tests are described in section. Some of these properties are 


also related to sediment toxicity. 


R.7.8.10.1 Laboratory data on toxicity to sediment organisms 


Non-testing data on toxicity to sediment organisms 


Equilibrium partitioning method: Several factors have to be considered when using the 


equilibrium partitioning method for the estimation of the toxicity of chemicals to 


sediment organisms: 


This method considers only uptake via the water phase. However, uptake may also occur 


via other exposure pathways like ingestion of and direct contact with sediment 


depending on the organism used for testing. This may become important especially for 


highly adsorbing chemicals. As uptake via the gut is likely to play an increasingly 


important role with increasing adsorption, for compounds with a log Kow greater than 5 


or with a correspondingly high adsorption or binding behaviour (e.g. aromatic amines 


forming covalent bound to sediment components, ionisable substances, surface active 


substances), the equilibrium partitioning method can only be used in a modified way. In 


order to allow for uptake of substances via ingestion of sediment, an additional factor of 


10 is applied to the PEC/PNEC ratio for such substances. It should be borne in mind that 


this approach is considered only as a screen for assessing the level of risk to sediment 


dwelling organisms. If with this method a PEC/PNEC ratio >1 is derived, then data 


improvement is necessary either by refining the exposure assessment or by performing 


tests with benthic organisms using spiked sediment to support a refined risk assessment 


for the sediment compartment. 


A general guidance on how to extrapolate via read-across or chemical categories is given 


in Section R.6.2. 


Testing data on toxicity to sediment organisms 


The effects of sediment-bound substances to benthic organisms can be best assessed by 


performing long-term whole-sediment tests that take into account all possible routes of 


exposure that may occur under environmental conditions (overlying water, porewater, 


ingestion of sediment, direct contact with sediment).  


In general, if tests have been performed according to standard test guidelines, the 


validity criteria or acceptability requirements specified in these guidelines has to be 


fulfilled for acceptance of the study. 
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Due to the complex test system, results from whole-sediment tests may be influenced by 


several parameters (e.g. sediment composition, spiking method, feeding mode). 


Critical factors important for evaluating sediment toxicity tests (standard and non-


standard tests) are provided, as follows: 


Test organisms 


Only species that act as ecological representatives for the sediment compartment are 


acceptable as test organism. The available test methods (see Section R.7.8.9) refer 


mostly to invertebrates of the trophic level primary consumer or decomposer. Therefore, 


the concept of covering several trophic levels which has been applied for the pelagic 


compartment cannot be followed for the sediment. Instead, the test species should cover 


different habitats and feeding modes in the sediment as well as different taxonomic 


groups. In general, a distinction is drawn between endobenthic and epibenthic species. 


Endobenthic species burrow in the sediment and preferably ingest sediment particles 


below the sediment surface. Epibenthic organisms live on or slightly above the sediment 


surface and feed mainly on freshly deposited organic material or suspended solids.  


Especially for strongly adsorbing or binding substances sediment-dwelling organisms that 


feed on sediment particles (e.g. Lumbriculus variegatus, Tubifex tubifex) are most 


relevant. However, also a specific mode of action that is known for a given substance 


may influence the choice of the test species (e.g. for substances suspected of having 


specific effects on arthropods a test with Chironomus is more appropriate than tests on 


other Phyla).  


Table R.7.8—3 gives an overview of different benthic test species in term of taxonomic 


group, habitat and feeding mode. 


Endpoints 


Endpoints studied in sediment toxicity tests should be of ecological relevance, i.e. show 


effects relevant at the population level, where possible. For long-term tests the sub-


lethal endpoints reproduction, growth and (insect) emergence are most relevant. 


Behavioural endpoints like sediment avoidance or burrowing activity have not been 


standardized. Such endpoints can give indications on toxic effects but should not be 


interpreted in isolation. For short-term tests survival is the normal endpoint to be 


considered. 


Some endpoints, particularly reproduction endpoints, show a high variability thus making 


a reliable test evaluation difficult. As a general rule, if any indications for a high 


variability are found (i.e. control coefficient of variation >20%), the endpoint in question 


may not be interpretable and should not be used for the assessment. 


Exposure pathways 


Sediment organisms can be exposed via their body surfaces to substances in solution in 


the overlying water and in the porewater and to bound substances by direct contact or 


via ingestion of contaminated sediment particles. The exposure route that is most 


important is strongly influenced by species-specific feeding mechanisms, gut retention 


time and the behaviour of the organisms in or on the sediment. For the evaluation of 


available sediment tests it has to be assessed which exposure routes are covered by the 
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test design and the test organisms used. For strongly adsorbing or binding substances, 


preference should be given to test designs and test organisms that cover the exposure 


via sediment ingestion, as this is the most relevant exposure route for such chemicals. 


Composition of sediment, artificial-natural sediment 


Both artificial and natural sediments have advantages and drawbacks. Artificial sediment 


may separate into layers depending on particle size with the clay particles settling at the 


surface and this may prevent penetration of certain species into the sediment layer. It is 


also a step further from natural conditions with no significant microbial flora and thus 


results may not be the same as those from natural sediment. On the other hand, the 


constituents of artificial sediment are generally well characterised and the residual 


contaminants that may be found in natural sediment are generally not present in 


artificial substrates. Generally characterised natural sediments are not available on the 


open market. On the whole, due to the level of characterisation and reproducibility 


possible, artificial sediment is generally considered superior to natural substrate (OECD 


2004a and b) unless effects at a specific local site are being considered. 


Artificial sediment may be conditioned by continued mixing of the components for days 


or even weeks prior to spiking to improve the homogeneity, increase the microbial flora 


and transform the organic matter into a more environmentally realistic form. However, 


this may dramatically increase the BOD of the sediment-water system requiring 


supplementary aeration to prevent suffocation of the test organisms. 


Artificial sediments used in studies should be characterised (e.g. particle size, organic 


matter (OM), cation exchange capacity (CEC)/anion exchange capacity (AEC)). If natural 


sediment is used in the test, it should be characterised preferably by origin, pH and 


ammonium content of pore water, total organic carbon content and nitrogen content, 


particle size distribution and percent water content. For metals SEM (= Simultaneously 


Extracted Metals) and AVS (= Acid Volatile Sulfides) concentrations should be measured. 


Grain size of the sediment used in the test may influence bioavailability of the test 


substance. Sediment grain size can also be an important factor in tests for other 


reasons. For example, the extent to which bacteria can be adsorbed onto the sediment 


varies with particle size. Likewise, different species of amphipods prefer sediments with 


different particle size distributions. One should thus consider the tolerance of a given 


species with regard to the grain size distribution of the sediments in question. 


Method of spiking 


There are two methods to spike the test system with the test substance: one method is 


to spike the water phase, the other method is to spike the sediment phase. For both 


methods an equilibration time without exposure of the test organisms is necessary to 


enable the distribution of the test substance between water and sediment according to 


the distribution behaviour of the substance. The time needed for the formation of the 


equilibration between dissolved and sorbed substance may be rather long and may not 


be reached during the equilibrium period (dependent on substance properties). In 


general, spiking of the sediment is preferred over spiking of the waterphase. 


If spiking via the waterphase was performed for a study, it must be carefully considered 


whether an exposure via the sediment has taken place. If possible or relevant (e.g. in 
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the absence of analytical measurements) sediment concentration should be calculated 


from the water concentration using the equation for the equilibrium partitioning method. 


Spiking sediments tends to be problematic for poorly soluble chemicals. The standard 


approach is to dissolve the test substance in a solvent and then to spike sand, blow-off 


the solvent and then mix sediment with the remaining sand at various concentrations. 


The drawback with this technique is that even after hours or sometimes days of mixing, 


the substance may not be homogeneously mixed to the sediment but still present as 


solid particles on the original sand. Use of an organic solvent added to wet sediment is 


not recommended as this may have irreversible effects on the organic matter fraction of 


the sediment. More appropriate are methods such as use of a generator column. OECD 


(2000) describes several ways in which generators can be used to spike test solutions. 


Alternatively use of a circulating system where low concentrations of the substance are 


added over a long period of time (hours to days) may also be appropriate. 


Equilibrium between water-phase and sediment-phase 


After spiking the water-sediment system with the test substance, an equilibrium period 


is necessary to ensure partitioning of the substance between water-phase and solid-


phase according to the substance-specific distribution characteristic. This partitioning 


should take place under temperature and aeration used during the exposure phase. 


Appropriate equilibration time is sediment and chemicals specific and can be in the order 


of hours to days and in some cases up to several weeks. As this would leave time for 


degradation of many organic chemicals, equilibrium should normally not be awaited too 


long and the equilibration period should last between 48 h and 7 days (OECD 2006). 


For metals and inorganic metal compounds both short equilibration times and high 


spiked metal concentrations in sediments will accentuate partitioning of metals to the 


dissolved phase and increase the probability of exposure and/or toxicity via dissolved 


metals (Lee et al., 2004, Simpson et al., 2004, Wang et al., 2004). As a consequence, it 


is in static and semistatic tests recommended that the concentration of the test 


substances is measured in the overlying water of sediment toxicity tests, and that 


testing is initiated only when overlying water concentration reaches ambient 


concentrations. Aging and weathering processes may have an impact on sediment 


toxicity. However, currently there are no agreed methods available to take these 


phenomena into account in standard sediment test protocols. 


Feeding 


In long-term tests, especially with reproduction or growth as endpoint, feeding of the 


test organisms is necessary. Supplementary feeding of test organisms during the study 


should be avoided whenever possible; otherwise the exposure route sediment ingestion 


may be underestimated due to selective feeding of the test organisms on the fresh 


uncontaminated food. (Åkerblom and Goedkoop 2003). When possible, the tests should 


be designed in such a way that the food necessary for the test organisms during the 


study is added to the sediment prior to spiking with the test substance. Thereby, it is 


ensured that the food taken up by the test organisms is also contaminated with the test 


substance comparable to environmental conditions. Food types are diverse depending on 


the study, varying from ground, flaked fish food to plant material (e.g. Urtica powder, 


ground spaghnum peat or alpha cellulose) to cultured E. coli cells at known 


concentration. If organic matter from other sources is included in the spiking this may 
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not be critical. Examples for sediment studies with existing substances in which the food 


for the test organisms was added to the sediment prior to spiking with the test 


substance include tetrabromobishphenol-A, tris[2-chloro-1-(chloromethyl)ethyl] 


phosphate, aniline or 2,4-toluylendiamine. 


It has to be considered that any food added to the test system either periodically or only 


at test initiation may influence water quality due to degradation (see point water quality 


below). 


Duration of exposure 


The duration of exposure in a sediment test should be long enough to ascertain, that test 


substance is really taken up by the test organisms. Especially for strongly adsorbing 


substances it may take some time to reach equilibrium between the sediment 


concentration in the test system and in the test organisms. It is recommended that a 


sediment test should have a duration of at least 10 days. Most standardized test 


methods (see Section R.7.8.8) envisage an exposure period of at least 10 days for short-


term and 28 days for long-term tests. However, there are (non-standard) methods 


available in which the exposure period is much shorter (e.g. Caenorhabditis elegans 72 


h). The short duration of such a test can be regarded as an advantage, as it is cost- and 


time-saving and as nematodes are commonly found in the sediment compartment, it is a 


biologically relevant species. However, the mouth aperture is extremely small and 


therefore it cannot ingest whole sediment and therefore should not be the only sediment 


species tested. 


Water quality parameter 


Water quality parameters like oxygen content, pH, ammonium concentration, 


temperature, water hardness should be measured in regular intervals during the test and 


the results of these measurements should be reported in the study report. This is 


important for the evaluation of sediment studies, as these water quality parameters may 


have an influence on the result of the toxicity study. 


Ideally, oxygen content in the overlying water should not fall below 60% of saturation at 


test temperature, as limited oxygen may result in adverse effects on the test organisms. 


This should be measured as close to the sediment layer as possible. However, a 


temporary shortfall below this value may not automatically mean that a test is not valid. 


In this case it should be checked that the control response is within the normal range. 


Many sediment dwelling species are capable of surviving at oxygen concentrations as low 


as 2 mg/l. 


The pH of the overlying water should be in a range between 6 and 9. However, it has to 


be considered that a pH value above 8 may enhance the formation of toxic NH3 from 


NH4
+. Ammonium may be formed during the study e.g. from the food added to the test 


system and certain species excrete ammonia directly. As NH3 that is built up at pH 


values above 8 is toxic to most aquatic organisms, it has to be verified that toxic effects 


observed during the study are not caused by high ammonium concentrations. 


Test system 


Sediment tests can be performed in static, semi-static or flow-through systems 


concerning the overlying water. Semi-static or flow-through systems may contribute to a 
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good water quality in term of e.g. oxygen content or ammonium concentration thus 


limiting the influence of such factor on the test results. However, static systems are 


recommended as regular renewal of overlying water is expected to affect chemical 


equilibrium resulting in losses of test substance from the system. If semi-static or flow-


through systems are used, the maintenance of the test substance concentration in the 


sediment should be supported with analytical monitoring. 


Test design 


The following guidance should be applied when evaluating non-standard tests. Tests 


performed according to standard guidelines should follow the guidance given there. 


For a proper statistical evaluation of the test results, the number of test concentrations 


and replicates per concentration are critical factors. If a solvent is used for the 


application of the test substance, a solvent control is necessary. Estimations of the 


number of replicates should be based on the statistical power required for the test and 


therefore the coefficient of variation of the parameter under review. As a general rule 


the statistical power will be sufficient if the following recommendations are observed: 


For the estimation of an ECx, five test concentrations with three replicates per 


concentration are suggested. For the control (and solvent control) six replicates are 


recommended. The factor between the concentrations should not exceed a factor of 2. 


If NOEC/LOEC estimation is performed, five test concentrations with at least four 


replicates and six replicates for the control (and solvent control) should be used. The 


factor between the concentrations should not exceed a factor of 2. 


A limit test using only one test concentration and a control (and solvent control) may be 


performed. 


Samples for chemical analysis of the test substance should be taken at least from the 


control, lowest and highest concentrations. Samples should preferably be taken weekly, 


but at least at end of equilibration phase (start of exposure) and test end. 


At least the sediment and the overlying water should be sampled for analysis. If possible 


pore water concentrations can be analysed, as this will provide a more accurate 


determination of the concentration to which the sediment dwelling organisms were 


actually exposed. 


OECD 218 states that effect values should be based on initial measured concentrations. 


However, this approach should only be followed if analysis shows that over the exposure 


period >80% of the nominal concentrations are maintained. 


If the measured concentrations are below 80% of nominal concentrations, the effect 


values normally have to be related to the mean measured concentration of the chemical 


in the test system. The reasons for the decrease in test substance concentration should 


be investigated. If only a measurement at start and end of the exposure phase is 


performed, the geometric mean of the measured concentrations has to be used. 


For some substances complete recovery of irreversibly bound substance may not be 


technically possible (e.g. aromatic amines). In this case, nominal concentrations can be 


used provided that the substance is stable in the test system, i.e. no biotic or abiotic 


degradation or removal from the test system is expected to occur. 
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R.7.8.10.2 Field data on toxicity to sediment organisms 


It is referred to Section R.7.8.4.1. 


R.7.8.10.3 Exposure considerations for toxicity to sediment organisms 


The rule in Column 2 of Annex X to REACH 


According to Annex X to REACH long-term toxicity tests for sediment organisms shall be 


proposed if the result of the Chemical Safety Assessment (CSA) indicates the need to 


investigate further the effects of the substance and/or relevant degradation products on 


sediment organisms. The need to conduct testing may be triggered by the following 


cases, e.g.: 


i. PEC/PNEC >1 based on Equilibrium Partitioning Method (EPM) 


ii. PEC/PNEC >1 based on available sediment studies (short/long term) 


iii. Information on degradation of the parent compound in the water column 


showing formation of relevant metabolites (see Section R.7.1) that will be 


distributed to the sediment 


iv. Information on degradation of the parent compound in the sediment showing 


formation of metabolites exclusively in this compartment (i.e. indications of 


anaerobic/aerobic degradation in the sediment to relevant metabolites) 


v. Monitoring data showing occurrence of the substance or relevant metabolites 


in sediment 


vi. Results from a PBT/vPvB assessment that further information is needed (see 


Chapter R.11 of the Guidance on IR&CSA). 


General rules in Annexes VI and XI to REACH 


In Annex VI it is stated that, in some cases, the rules set out in Annexes VIII to X to 


REACH may require certain tests to be undertaken earlier than or in addition to the 


tonnage-triggered requirements. For substances that strongly adsorb or bind to 


sediment, uptake from sediment or food may become more important than uptake from 


water. Compounds that do not adsorb to particles are covered by the pelagic tests. On 


the other hand, substances that are highly hydrophobic (log Kow >5) require sediment 


assessment even at tonnages below 1000 t/y. Therefore, a screening assessment using 


the equilibrium partitioning method (EPM) has to be performed also for such substances. 


If this screening assessment results in a PEC/PNEC value above 1, data improvement is 


necessary independent on the tonnage of the substance either by performing further 


long-term testing with sediment organisms or by refining the exposure assessment.. The 


same approach also applies to substances with intermittent release that adsorb to 


particles and that do not degrade rapidly. 


Furthermore, it has to be considered that for substances that do not exhibit a toxic effect 


when tested in water only test systems because equilibrium was not reached during 


exposure phase may nevertheless exert significant toxic effects in sediment tests. 


Therefore, for these substances a read-across from pelagic data to sediment data is not 


possible. In such cases, it should be considered to perform toxicity test on sediment 
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organisms (whole sediment tests) at lower tonnage levels (in accordance with annex VI 


to REACH). 


Bioavailability considerations metals and inorganic metal compounds 


Metal bioavailability in freshwater and marine sediments is governed by different 


ligands/processes (e.g. organic carbon, sulfides, iron and manganese oxy hydroxide and 


redox potential) and the relative importance of these binding phases may differ 


depending on the metals binding capacity and general behaviour).  


It is recommended to make a clear differentiation between for example metal/inorganic 


metal compounds that are susceptible for binding with sulfides and those metals that are 


not sulfide binders, but where the use of partitioning to Fe-Mn (oxy)hydroxides, 


speciation calculations(reduced forms under anoxic conditions) and organic carbon 


normalisation may be more appropriate12. 


If it is relevant to take bioavailability of metals/inorganic metal compounds in sediments 


into account in the CSR, such as SEM/AVS13 for metals, then it is recommended this 


correction be performed for both the effect data and exposure data. 


Degradation products 


For substances that degrade in the environment (but are not readily biodegradable) it 


might be necessary to test the degradation products, instead of or in addition to the 


parent substance. Generally, metabolites tend to be less hydrophobic than the parent 


substance and therefore have a lower adsorption potential, thus the relevance of the 


metabolites for the sediment compartment is normally lower than for the parent 


compound. However, there may be cases where the metabolites accumulate in the 


sediment compartment. In these cases, testing of metabolites might be necessary. 


R.7.8.10.4 Remaining uncertainty 


Compared to the pelagic compartment, there are only few tests available that examine 


the effects of industrial chemicals on sediment organisms. Thus, experience with these 


tests and with the assessment concept is still limited.  


Up to now the available standardized test methods only deal with benthic invertebrates. 


Therefore, specific effects of chemicals on plants (that root in the sediment) or 


microorganisms are not covered by the available test methods. As these organisms also 


play an important role for benthic community, there is the necessity to further develop 


standard test methods and to revise the sediment assessment concept accordingly in 


future. 


In the absence of any sediment tests, the equilibrium partitioning method is used as a 


screening to decide whether sediment tests are necessary. This is a further uncertainty 


                                           


12 It should be noted that strictly spoken the outcome of the use of the SEM-AVS concept and the 
use of organic carbon and other ligands to normalise the total metal concentrations is a physico-
chemical correction and do not represent the true bioavailable fraction. As for the other 


compartments the effect of competition with biotic ligands should ideally be taken into account 


13 SEM = Simultaneously Extracted Metals; AVS = Acid Volatile Sulfides. 
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as the EPM may also underestimate the toxicity of chemicals on sediment organisms. 


The additional factor of 10 on the PEC/PNEC ratio for highly adsorbing/ binding 


substances is meant to account for the possibility of uptake via sediment ingestion and 


so take account of this uncertainty. It should, however, be remembered that this is only 


a screening approach. 


The assessment normally already starts with long-term tests without having information 


on the relative sensitivity of the test organisms to the chemical under consideration. 


Thus, there is the uncertainty that if only one long-term test is being performed, the 


employed species may not be the most sensitive. This uncertainty is only partly covered 


by the assessment factor of 100 and the result from this approach should therefore be 


treated with some caution. 


R.7.8.11 Conclusions for toxicity to sediment organisms 


R.7.8.11.1 Concluding on suitability for Classification and Labelling 


Whole sediment tests with benthic organism are not standard tests for classification and 


labelling, as only exposure via the waterphase is normally considered for this purpose. 


R.7.8.11.2 Concluding on suitability for PBT/vPvB assessment  


Guidance on the suitability for PBT/vPvB assessment is given in Chapter R.11 of the 


Guidance on IR&CSA. 


R.7.8.11.3 Concluding on suitability for use in Chemical Safety 


Assessment 


The available data on sediment toxicity have to be evaluated for their adequacy for use 


in effect assessment and PNEC derivation according to the criteria described in section 


6.8.15. Normally, little if any data will be available for sediment toxicity. In this case the 


equilibrium partitioning method can be used as a first screening approach to decide 


whether experimental data on toxicity to sediment organisms are necessary. For 


substances with a log Kow >5 or substances with a correspondingly high adsorption or 


binding behaviour (e.g. ionisable substances, surface active substances, substances 


forming covalent bound to sediment components like e.g. aromatic amines) an additional 


factor of 10 has to be applied on the PEC/PNEC ratio, to take into account exposure of 


the benthic organisms via sediment ingestion.  


If sediment tests are available in which the test substance was applied to the test 


system via spiking of the water phase, the effect values given in mg/l have to be 


converted into a sediment concentration (mg/kg) using the substance-specific 


partitioning coefficient or if available, measured sediment concentrations can be used.  


If only one long-term sediment test is available, it should preferably be for an 


endobenthic, sediment-ingesting species and the exposure time should be long enough 


to enable adequate uptake of the sediment-associated substance by the test organism. 


E.g. if only a 72 h test with the bacterivourus nematode Caenorhabditis elegans is 


available (is considered as long-term test as growth inhibition and egg production are 


measured), the result from this test cannot be used alone for the derivation of the 
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PNECsediment. However, such a test can be used as 2nd or 3rd test to lower the 


assessment factor if (a) long-term test(s) with other benthic species like Lumbriculus or 


Chironomus are already available. 


R.7.8.12 Integrated Testing Strategy (ITS) for toxicity to sediment 
organisms 


R.7.8.12.1 Objective / General principles 


An integrated testing strategy for the sediment compartment is necessary primarily for 


the use in chemical safety assessment, i.e. for the derivation of a PNECsediment. For 


C&L sediment tests are not necessary and therefore, no new sediment tests need to be 


performed to fulfil this regulatory demand. Concerning PBT assessment, long-term 


sediment toxicity tests may be appropriate to decide whether a substance fulfils the T 


criterion. 


The testing strategy visualised in Figure R.7.8—8 described below has the objective to 


give guidance on a stepwise approach to fulfil the regulatory demand.  
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Figure R.7.8—8 Integrated Testing Strategy (ITS) for toxicity to sediment 


organisms
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R.7.8.12.2 Testing strategy for toxicity to sediment organisms 


The main property of a substance that triggers the assessment for the sediment 


compartment is the potential to adsorb or bind onto sediment. As trigger value for a 


sediment assessment a log Kow of 3 is proposed. For substances exceeding this trigger 


value, at least a screening assessment using the equilibrium partitioning method has to 


be performed. For substances with a log Kow between 3 and 5 this screening assessment 


results in the same risk characterisation ratio for sediment as for the pelagic 


compartment, as both PECsediment and PNECsediment are modelled from the corresponding 


pelagic data. Special attention should be given to substances with a log Kow >5 or a 


correspondingly high adsorption or binding behaviour (ionising substances, surface 


active substances, substances that bind chemically with sediment components; for all 


these substances the adsorption is not triggered by the lipophilicity i.e. log Kow of the 


substance but by other mechanisms). For these compounds a more comprehensive 


sediment assessment is needed. 


If the need for a sediment assessment is clear, the availability of existing sediment 


toxicity data should be checked. In the absence of any (acceptable) sediment tests, the 


equilibrium partitioning method is applied as a first screen. If there is no measured 


sediment concentration available that is used as PECsediment, the PEC/PNEC ratio derived 


for the pelagic compartment can be used directly as both PECsediment and PNECsediment are 


derived from the corresponding aquatic values using the same partitioning coefficient. 


However, to take into account uptake of sediment-bound substance by benthic species, 


this PEC/PNEC ratio is increased by a factor of 10 for substances with log Kow >5 or 


correspondingly high adsorption or binding behaviour (ionising substances, surface 


active substances, substances that bind chemically with sediment components; for all 


these substances the adsorption is not triggered by the lipophilicity i.e. log Kow of the 


substance but by other mechanisms), unless scientific evidence can be provided that the 


extra factor is not applicable for that specific groups of substances. In this case the non-


application of this additional factor has to be substantiated in detail. If the PEC/PNEC 


ratio is below one, no risk for the sediment compartment is indicated for the substance 


under consideration and further tests are not needed. If the PEC/PNEC ratio is above 


one, there is a need to perform long-term sediment tests with benthic species.  


For substances that are highly insoluble and for which no effects are observed in aquatic 


studies, the application of the equilibrium partitioning method is not possible. In this 


case, at least one sediment test has to be performed. 


If there is already one or more (acceptable) acute or long-term sediment test(s) 


available, a PNECsediment is derived from these tests using an appropriate assessment 


factor (dependant on the data basis). If sediment tests with more than one benthic 


species are available, it has to be considered whether these organisms represent 


different habitats and feeding strategies and are thus exposed via different exposure 


pathways. Only in this case, a reduction of the assessment factor is possible. If the 


PEC/PNEC ratio is below one, no risk for the sediment compartment is indicated and 


further tests are not needed. If the PEC/PNEC ratio is above one, there is a need to 


perform (further) long-term sediment tests with benthic species. 


If there are no adequate long-term sediment tests available, a test with preferably either 


Lumbriculus variegatus or Chironomus spec. using spiked sediment should be performed. 
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A PNECsediment has to be derived from the (lowest available) NOEC/EC10 using an 


appropriate assessment factor.  


If the PEC/PNEC ration is below 1, no risk for the sediment compartment is indicated and 


there is no need to perform further tests. If the PEC/PNEC ratio is still above 1, the 


uncertainty can be reduced either by refinement of PEC or by performing another long-


term sediment test with species representing different habitats and feeding strategies. 


The following benthic species are recommended for testing: 


 Long-term test with Lumbriculus variegatus using spiked sediment 


 Long-term test with Chironomus spec. using spiked sediment 


 Long-term tests with a further benthic species using spiked sediment. 


Selection of 3rd species should supplement the first 2 species in terms of 


habitat, feeding strategy, taxa or life-stage. This could be e.g. Hyalella azteca. 


However, if there is in addition to the risk for the sediment compartment a risk for the 


pelagic compartment and the PEC/PNEC for the pelagic compartment is higher than the 


PEC/PNEC for the sediment compartment, any risk reduction measures applied to reduce 


the exposure of the aquatic compartment will also influence/cover the sediment 


compartment. In such a case the need to perform further sediment tests may be 


postponed to await the outcome of the emission reducing measures. 


If the PNECsediment is derived from the lowest NOEC/EC10 from three long-term sediment 


tests covering different exposure pathways and taxa and the PEC/PNEC ratio for the 


sediment compartment is still above one, further action must be taken to reduce the 


PEC. 


In order to reduce testing, group approaches and read-across methods should be 


considered to partially or completely waive sediment studies. There should be sufficient 


studies available that further toxicity values can be reasonably predicted. 


Examples: if for a certain chemical category clear evidence exists, that the additional 


factor of 10 significantly overestimates the toxicity to sediment organisms, the EPM can 


be used without this additional factor. This must be substantiated in detail. In other 


cases it may be sufficient to perform only one (long-term) sediment test, if for another 


substance from which read-across is possible, it can be deduced which is the most 


sensitive test species / test system in order to attain the lowest assessment factor. 


Generally, the more substances that can be demonstrably classed into a single group, 


the less testing is required. A general guidance on how to extrapolate via read-across or 


chemical categories is given in Section R.6.2. 


For the marine compartment, the same testing strategy is followed. However, for this 


compartment more tests may be necessary due to the higher assessment factor applied.  
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Table R.7.8—6 Characterisation of benthic test species 


Species Taxonomic group Habitat Feeding mode 


Chironomus sp. insect freshwater , 


endobenthic 


Suspension and 


deposit feeder  


Lumbriculus variegatus oligochaete freshwater, 


endobenthic 


Sediment ingestor 


Hyalella azteca amphipod Freshwater, 


Epibenthic 


Detrivore, some 


subsurface deposit 


feeding 


Hexagenia sp. insect freshwater,  


endobenthic 


Surface particle 


collector 


Tubifex tubifex oligochaete freshwater, 


endobenthic 


Sediment ingestor 


Diporeia spec. amphipod freshwater, 


endobenthic 


Deposit feeder 


Caenorhabiditis elegans nematode freshwater, 


endobenthic 


bacterial ingestor 


Leptocheirus 


plumulosus 


amphipod estuarine, 


endobenthic  


Suspension and 


deposit feeder 


Ampelisca abdita amphipod marine, 


endobenthic 


Suspension and 


deposit feeder 


Eohaustorius esturaius amphipod estuarine, 


endobenthic 


Deposit feeder 


Rhepoxynius abronius amphipod marine 


endobenthic 


Meiofaunal predator, 


deposit feeder 


Neanthes 


arenaceodentata 


Neanthes virens 


polychaete marine,  


endobenthic 


Omnivorous deposit 


feeder 


Corophium volutator amphipod marine,  


endobenthic 


Suspension and 


deposit feeder 
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R.7.8.14 Introduction to stp microorganisms’ toxicity 


R.7.8.14.1 Definition of toxicity to STP microorganisms 


Adequate functioning of a STP (Sewage Treatment Plant) is essential to protect the 


downstream aquatic environment and to minimize operational costs. The endpoint of STP 


toxicity, as part of environmental risk assessment, was also included in the EU TGD 


(CEC, 2003). The aim of the assessment is the protection of the biodegradation and 


nutrient removal functions, and process performance in general, of municipal and 


industrial STPs. 


Since chemicals may cause adverse effects on microbial activity in STPs, it is necessary 


to derive a PNECmicro-organisms (here called PNECstp). The PNECstp will be used as 


toxicity measure for the calculation of the risk quotient (PECstp/PNECstp) for microbial 


activity in STPs. 


R.7.8.14.2 Objective of the guidance on toxicity to STP microorganisms 


PNECstp is determined by means of microbial toxicity tests. Currently used test systems 


for measuring the effect of chemicals on microbial activity have different endpoints and 


different levels of sensitivity. A number of internationally accepted test systems have 


been proposed in the past and their recommended use under REACH will be discussed 


further in this document. 


For the engineered environment of a STP, functional endpoints (i.e. good and stable 


functioning) take precedence over structural endpoints (i.e. microbial population 


composition). 


If the substance under consideration is released to both industrial- (i.e. production site) 


and municipal STPs, the toxicity assessment should be conducted separately for both 


types of STPs, with parameters relevant to the respective systems (see higher)14. 


R.7.8.15 Information requirements for toxicity to STP microorganisms 


The assessment of PNECstp is a requirement as of volumes of 10 tonne/year and above 


(REACH Annex VIII test requirement 9.1.4.). The type of test specified under 9.1.4 of 


REACH is an activated sludge respiration test (e.g OECD 209). Respiration inhibition is 


only one of many possible test approaches for measuring effects on microbes, but it is 


the most widely accepted indicator of the combined activity of sludge microorganisms. 


As such, the respiration inhibition test is preferred for the generation of new microbial 


toxicity data. This test can be substituted by a nitrification inhibition test if there are 


indications that the substance may be toxic to nitrifying bacteria. 


Good quality data obtained with other types of microbial inhibition test methods, 


degradation- or sewage treatment simulation tests, can be also used to meet the REACH 


                                           


14 In practice, many STPs treating domestic sewage also receive a fraction of industrial effluents, 
and a clear separation can not always be made. Municipal/domestic STPs are defined here as those 
plants of which the load predominantly consists of domestic waste waters. 
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requirements, in particular if these studies were already existing (ITS scheme see 


Section R.7.8.12). 


Column 2 of Annex VIII in REACH indicates that STP toxicity testing is not needed in the 


following cases: 


 no emissions to STP (PEC = 0) 


 the compound is readily biodegradable and PEC  below test concentration 


applied 


 there are mitigating factors, such as a very low solubility that would limit the 


exposure. 


R.7.8.16 Information on toxicity to STP microorganisms and its sources 


R.7.8.16.1 Laboratory data on toxicity to STP microorganisms and its 


sources 


Non-testing data on toxicity to STP microorganisms 


The practical use of QSARs for predicting STP toxicity is still limited. Although there are 


some QSARs for toxicity to microorganisms published (e.g. Blum & Speece 1990; Ren & 


Frymier 2002b; Redman et al., 2005; Schulz et al., 2005), this is not a very well 


developed science domain today. The existing microbial toxicity QSARs are mainly 


developed for baseline toxicity towards individual species of microorganisms, such as the 


ciliate Tetrahymena pyriformis (see work of T. Schulz and colleagues), and the 


bioluminescent Vibrio fisheri, formerly known as Photobacterium phosphoreum in the 


Microtox® test. On top of models for non-polar narcotics, some additional models 


specific to a particular class of chemicals are available. Since conceptual consistency is to 


be achieved between the experimental and QSAR approach for protecting 


microorganisms in STPs, the use of QSAR models developed for ciliates and individual 


species of bacteria not indigenous to STPs is to be excluded, however. 


Preliminary QSAR models for baseline toxicity to P. putida and for activated sludge 


respiration inhibition are reported in Redman et al. (2005). The reported models are 


based on a limited number of observations and have not been published yet in the peer 


reviewed literature. More validation work is needed here. 


No QSAR models exist that accurately predict and protect nitrification inhibition.  This is 


a significant outage, since nitrification can be the most sensitive endpoint – as illustrated 


in the experience of the EU existing chemicals programme. 


The ProperEst website developed by the Fraunhofer Institute, to be publicly released, 


intends to provide a comprehensive compilation and documentation of microbial QSAR 


models 


(http://www.ime.fraunhofer.de/en/business_areas_AE/ChemicalSafety/Ersatz_Tierversu


che1.html). In a Weight-of-Evidence context, consideration can be given to the use of 


read-across instead of testing, in particular for series of close chemical homologues for 


which there exist experimental data on some of the individual homologues. 


 



http://www.ime.fraunhofer.de/en/business_areas_AE/ChemicalSafety/Ersatz_Tierversuche1.html

http://www.ime.fraunhofer.de/en/business_areas_AE/ChemicalSafety/Ersatz_Tierversuche1.html
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Testing data on toxicity to STP microorganisms 


Information from subcellular microbial systems: 


A number of microbial inhibition test approaches exist which are based on subcellular 


systems, e.g. the Triphenyl Tetrazoliumchloride (TTC) Dehydrogenase assay (Ryssov-


Nielsen 1975), β-galactosidase activity (Katayama-Hirayama 1986). Such in-vitro 


systems based on a single reaction have not been sufficiently validated in the context of 


STP risk assessment, and their use is therefore not accepted. 


Information from microbial inhibition tests: 


PNECstp is routinely determined by means of microbial toxicity tests. Section R.7.8.14 


provides an overview of the most commonly used microbial toxicity tests and their 


underlying concept. The toxicological endpoints are: respiration (i.e. O2 uptake) 


inhibition, nitrification (i.e. ammonia conversion) inhibition, growth inhibition and 


bioluminescence. The list in Section R.7.8.14 is not aimed to be exhaustive, as many 


methodological variations and a suite of different test organisms have been proposed in 


the literature. 


Literature information on the toxicity for microorganisms has to be assessed for its 


relevance with regard to the endpoint considered, i.e. microbial processes in a STP. In 


general, short-term measurements in the order of hours are preferred, in accordance 


with the hydraulic retention time in a STP (e.g. 10 h). Data on microbial toxicity from 


standard- and non-standard test methods is available for some compounds in the open 


literature (e.g. Blum & Speece 1991), in handbooks (e.g. Verschueren 2001), and in 


various databases (e.g. TETRATOX (www.vet.utk.edu), IUCLID). 


Data from ciliate growth inhibition tests, preferably with the species Tetrahymena (OECD 


1998; Pauli & Poka 2005), are also relevant for the risk assessment for STPs15. Ciliated 


protozoa, constituting the most important class of protozoa in STPs are, except for 


certain industrial plants, important for their functioning (NB: mainly for floc formation 


and settling properties, rather than for degradation processes). Toxicity data on ciliates 


are considered to be supplementary to the data on activated sludge or specific bacterial 


strains, i.e. no correlation exists between activated sludge and ciliate test results, 


neither are ciliates consistently more sensitive. 


Tests using other characteristics (e.g. ciliary motion, cell movement, etc.) should not 


serve as a basis for the PNEC-derivation. For Tetrahymena sp. growth inhibition there 


exists a very large single endpoint database TETRATOX (www.vet.utk.edu). More than 


2400 industrial organic compounds - of which more than 1,600 are published - have 


been tested at the University of Tennessee. 


 


 


                                           


15 Following an international pilot ring test, a growth test with the ciliate Tetrahymena pyriformis 
was recommended for ecotoxicological risk assessment by the German Federal Environmental 


Agency. A full validation study to establish an internationally recognized Test Guideline has been 
conducted in the years 2000-2003. The resulting draft for an OECD protozoan test Guideline is 
currently under review. 



http://www.vet.utk.edu/
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Information from biodegradation- and simulation tests  


Absence of microbial toxicity can often be inferred from biodegradation studies in the 


laboratory. The information content of ready biodegradability tests (available as of 1 t/y) 


can under certain conditions also be used to derive a NOEC. This can be used to avoid 


new testing. The assumption that the substance under investigation is not inhibitory to 


the micro-organisms when dosed in the test system is implicit in ready biodegradability 


testing (i.e., EC C.4A-F, OECD 301A-F (OECD, 1992) and OECD 310 (2006)). If a 


compound degrades well in a ready biodegradability test, or does not inhibit the 


degradation of a positive control at a certain concentration, this concentration can be 


used as a NOEC value. 


Any Ready Biodegradability Test relying on continuous monitoring, e.g. the MITI I test 


(EC C.4F; OECD 301C) or the Manometric Respirometry test (EC C.4D; OECD 301F) is 


considered more reliable for observing the effects of a chemical on the inoculum. A 


partial or transient toxic effect often results in a delayed mineralisation of the test 


substance and/or the positive control. 


Data from biodegradation/removal studies using either inherent degradability tests 


(OECD 302A-C), or the laboratory/pilot scale Activated Sludge Simulation test 


(Continuous Activated Sludge (CAS) – OECD 303A and ISO-11733) may also be 


acceptable to derive a PNECstp (OECD 1981; OECD 2001). The latter are laboratory scale 


models for simulation of activated sludge, representing realistic approximation to actual 


conditions in full scale STPs. The PECeffluent (or in the absence of that value the PECinfluent) 


from well-conducted simulation studies using domestic activated sludge would 


correspond to the concentration of the chemical substance that does not perturb the 


proper functioning of the CAS unit with regard to performance parameters such as test 


substance elimination, BOD/COD removal, nitrification, etc., when compared to a parallel 


non-dosed control. 


R.7.8.16.2 Field data on toxicity to STP microorganisms and its sources 


Absence of toxicity of a chemical can in a number of cases also be inferred from 


observations made at full scale plants. In particular for industrial STPs, the operators 


may have plant performance data in combination with chemical emission/exposure 


information, which can potentially be used to justify a PNECstp. 


In addition, many full scale STPs are monitored on-line by commercial respirometer 


apparatus. A variety of commercial respirometers for activated sludge are available on 


the market (e.g. Strathtox, RODTOX, Oxitop, etc.). These systems monitor the Oxygen 


Uptake Rate (OUR) of the plant and can be used to derive a NOEC for respiration 


inhibition similar to laboratory tests and equipment. Some apparatus can also measure 


nitrification inhibition. 


R.7.8.17 Evaluation of available information on toxicity to STP micro-


organisms 


R.7.8.17.1 Laboratory data on toxicity on STP microorganisms 


Non-testing data on toxicity on STP microorganisms 
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Use of non-testing data (QSARs) for STP Toxicity is not generally recommended given 


the limited availability of validated models relevant to STP organisms, and because an 


activated sludge respiration inhibition test is not particularly costly, complex or time-


consuming to perform. Actual experimental data will typically overwrite calculated data, 


but QSARs may be useful to provide a preliminary estimate of toxicity for difficult-to-test 


substances. 


In cases where relevant and well validated (Q)SARs for microbial toxicity would be 


developed in the future, this information could be fitted into the ITS to estimate 


PNECstp. Sound scientific judgement is needed to evaluate whether this information can 


replace the need for laboratory testing. 


Testing data on toxicity on STP microorganisms 


Information derived from sub-cellular microbial test systems (e.g. enzyme activity) as 


indicator of STP toxicity cannot be used. 


The core microbial functions of a STP that need to be protected include carbon 


(BOD/COD) removal and nitrification. For some installations it is also important to 


protect other processes such as denitrification and biological P removal. Since there are 


no standardized test protocols for the latter endpoints, an assessment factor approach is 


routinely used to provide an adequate level of protection. There exists an anaerobic 


toxicity test ISO 13641 (2003) based on inhibition of biogas production, but its use to 


estimate the risk to STPs with biological nutrient removal would require further study. 


Toxicity tests with bacteria 


In general, preference is given to tests with a mixed inoculum that assess the 


functioning of the entire microbial community in an STP, rather than tests based on 


single species or even microbial sub-systems. Respirometry is generally considered as an 


approach that will integrate the functioning of all organisms in an STP. The respiration 


inhibition test is generally positioned as a screening-level test (Painter 1986). 


Nitrification inhibition tests, which assess the functioning of the sub-population of 


nitrifying organisms, are also amongst the preferred tests. 


Not all microbial test systems are equally sensitive, however. Umweltbundesamt (UBA 


1993) and Reynolds et al. (1987) suggest the following order of increasing sensitivities 


among particular test systems: respiration inhibition test < inhibition control in base-set 


tests < growth inhibition test with P. putida < inhibition of nitrification. Ren & Frymier 


(2003b) showed that nitrifying bacteria have a different, and generally higher sensitivity 


to toxicants, than other test systems. The response of the respiration-, Tetrahymena- 


and Shk1-assay clustered quite closely together in terms of sensitivity. 


If activated sludge from an industrial sewage treatment plant is used as inoculum for a 


respiration or nitrification test, it is assumed that the microorganisms are adapted to the 


substance. Therefore, the test results cannot be extrapolated to municipal sewage 


treatment plants, since in municipal plants the bacteria may not be as adapted to the 


substance as the industrial sludge. 


Often inhibition test data on individual bacterial species may be available. Results of the 


cell multiplication inhibition test with P. putida (Bringmann and Kühn 1980) should be 
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used for calculation of the PNECmicro-organisms only in cases where no other test 


results are available. A similar recommendation is made for the Shk1 assay, which is 


based on a constructed bioluminescent Pseudomonas sp. originally isolated from 


activated sludge (Kelly et al., 1999; Ren & Frymier 2002a; Ren & Frymier 2003a). 


Other single species tests with e.g. Vibrio fischeri (used in the MICROTOX® test), 


Pseudomonas fluorescens or Escherichia coli should be considered of low relevance for 


STPs. The tests with P. fluorescens and E. coli (Bringmann and Kühn 1960) cannot be 


used for determination of the PNECstp as they use glucose as a substrate (nor is E. coli a 


bacterium that will tend to multiply in an activated sludge environment). Likewise, Vibrio 


fisheri requires a high salinity environment. The information from such single-species 


screening tests may eventually be considered together with other existing data in a 


Weight-of-Evidence approach. 


Biodegradation and sewage treatment simulation tests: 


The information content of ready or inherent biodegradability tests can also be used to 


derive a NOEC under the following conditions: 


 when in a ready or inherent biodegradability test the compound is found to be 


respectively readily or inherently biodegradable, 


 when in a ready or inherent biodegradability test a toxicity control has been 


included that shows good degradation of a positive control substance (e.g. 


glucose, sodium acetate) in the presence of the test substance. 


Subject to expert judgement, data from biodegradation/removal studies using the 


laboratory/pilot scale Activated Sludge Simulation, Continuous Activated Sludge (CAS - 


OECD303A and ISO-11733) may also be acceptable to derive a PNECstp. In such tests it 


will be needed to monitor parameters such as BOD/COD removal, N-removal, sludge 


settling, etc., as compared to a parallel non-dosed control. Measuring chemical removal 


in such tests is optional, but can provide valuable additional information. 


It should be noted that laboratory or field results obtained with an industrial sludge 


should be seen as plant-specific and cannot be extrapolated. Results for a municipal 


sludge can be extrapolated to other municipal installations provided that the emission 


pattern of the chemical is similar. 


Protozoa toxicity tests 


Ciliate-based test data can be used for deriving a PNECstp in case these are the sole data 


available, or in multiple-data situations where the ciliates have the lowest NOEC. 


Substances difficult to test for STP toxicity: 


Volatile and semi-volatile substances should not be tested in an open test system, e.g. 


the activated sludge respiration inhibition or nitrification inhibition test, since the 


chemical may be stripped from the system by the aeration. In such case, the 


recommended approach is to use a closed system, such as in OECD301F (Manometric 


Respiratory test) or OECD 310 (CO2 headspace test). 
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R.7.8.17.2 Field data on toxicity on STP microorganisms 


Also subject to expert judgement, data from full scale domestic or industrial STP that 


have received a certain chemical for prolonged periods can provide information useful to 


derive a PNECstp. This information can be used to avoid the need for additional laboratory 


testing. It would require that the concentrations of the chemical in the effluent or 


influent are well known, and the stable and efficient operation of the plant in the 


presence of the chemical has been confirmed (as e.g. indicated by prolonged BOD/COD- 


and N-removal performance, sludge settling, etc.). 


R.7.8.17.3 Exposure considerations for toxicity on STP microorganisms 


The paragraph below provides some guidance on exposure considerations for deriving a 


PNECstp: 


Microbial toxicity testing above the solubility limit of a chemical is to be avoided, similar 


to toxicity test with higher organisms. It is also unrealistic because insoluble chemicals 


will be removed in the primary settling tank or fat trap of full scale installations, and thus 


will not reach the activated sludge. 


However, data from existing tests where the experimentally derived NOEC is higher than 


the aqueous solubility can still be used as valid information to derive a PNECstp. This can 


be justified because it is a conservative estimate unlikely to occur in practice, and 


because undissolved test substance is found to be less confounding in microbial tests 


than in tests with higher organisms. 


In the case of the respirometric method OECD 209, the test duration is very short; 30 or 


180 minutes exposure to the chemical, followed by the measurement of oxygen uptake 


rate over 5-10 minutes. For chemicals with a low solubility, a contact time of 180 


minutes (3 h) is to be used to ensure sufficient exposure. Some authors have proposed 


even longer exposure in respiration tests to lower the variability of the results (e.g. 


Gendig et al., 2003). 


Keeping exposure constant during microbial toxicity tests: In batch microbial tests, the 


exposure is often not constant due to degradation, adsorption and other loss processes.  


It is generally assumed that the microorganisms have been exposed at the maximum 


level at the onset of the test and that the toxic effect, if any, has taken place at that 


point.  Observation of degradation is further evidence of the detoxification ability of the 


microbes. For very unstable or sorptive chemicals, the need for a simulation test with 


continuous dosing such as the OECD 303A test may be considered if a batch test is 


deemed unreliable. This is not recommended as a routine procedure, however. The 


reader is also referred to OECD (2000) on testing of difficult substances. 


R.7.8.17.4 Remaining uncertainty for toxicity on STP microorganisms 


The choice of assessment factors to derive PNEC from microbial tests in the past has 


been rather empirical/arbitrary, and is not based on the same amount of comparative 


research as e.g. for the acute/chronic ratio for higher organisms (Table R.10-6 and 


Section R.10.4). One of the reasons that tests with single species of microorganisms 


have a lower assessment factor as compared to the recommended activated sludge 
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respiration test, is that the latter is short term screening-type test, while former 


measure a chronic-type endpoint (growth). 


Another aspect which requires consideration is that microbial toxicity results (e.g. 


respiration inhibition) tend to be proportional to the density of the culture, i.e. the test 


substance/biomass ratio. In other words, dose rather than concentration will determine 


the toxicity. This aspect is often overlooked in STP toxicity testing but can explain part of 


the differences in sensitivity sometimes noted between microbial inhibition tests 


(Elnabarawy et al., 1988). 


The OECD 209 method operates at 1.6 g SS/l. The SimpleTreat Model version 3 


(implemented in EUSES) uses 4 g SS/l in the aeration vessel as a default model value. 


When comparing microbial inhibition data from different test systems and origins it is 


good practice to verify if biomass levels are comparable. As a rule of thumb, deviations 


in biomass larger than a factor 10 are not suitable for direct cross-comparison. Inhibition 


tests executed at typical SS levels (1–4 g/l) should be considered as more reliable (nb: 


this guidance does not apply to nitrifying organisms for which levels in sludge are always 


much lower). 


R.7.8.18 Conclusions for toxicity to sewage treatment plant 
microorganisms 


Microbial toxicity tests on STP organisms are not required for Classification & Labelling, 


nor do they qualify for PBT assessment. Therefore the test data will only find application 


in Chemical Safety Assessment.  


Mainly experimentally-derived microbial inhibition data will be used to derive a PNECstp in 


the absence of well-established QSARs. As a general rule, data generated according to 


international standard guidelines and to GLP are to be preferred over other types of 


data.  


Equally, however, it is important to appreciate that conclusions are to be based on the 


best available data, and that GLP studies can sometimes be flawed in other aspects. 


Thus, also available non-standard tests can be used, provided the data are considered 


scientifically valid. 


In case of multiple microbial inhibition data, the PNECstp is usually derived from results 


obtained for the most sensitive test system available, regardless of whether this is a test 


with activated sludge, relevant single bacterial species or ciliated protozoa. If there is 


considerable uncertainty around individual datapoints or questionable outliers, a Weight-


of-Evidence approach can be followed. 


R.7.8.19 Integrated Testing Strategy (ITS) for toxicity to STP micro-
organisms 


R.7.8.19.1 Objective / General principles 


The main objective of an ITS for STP Toxicity is to ensure that all available relevant 


exposure and effects information can be used before any new testing is initiated. This 


way, time and financial investment can be minimized, but without compromising on the 
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quality of the assessment. On the other hand, the ITS should also allow to refine 


unfavourable screening data by means of higher tier testing. In the case of STP toxicity, 


the most realistic and highest tier test is a sewage treatment plant simulation test 


(OECD303A or equivalent). 


The proposed scheme is to be followed for both industrial and/or domestic (i.e. 


municipal) sewage treatment plants, as applicable from the chemical’s release pattern. 


R.7.8.19.2 Preliminary considerations 


In accordance with REACH Annex VI, the preliminary step of the ITS consists of a 


collection and critical evaluation of all (public) data that may be available for the STP 


Toxicity endpoint. 


It should be noted that based on the test requirements in Annex VII for most substances 


a Ready Biodegradability test will be available. As such, there may be some relevant –


but not necessarily fully conclusive- STP toxicity data available (except for inorganic 


chemicals which cannot be tested for degradability). The principle followed in the ITS is 


that existing data from short term tests can be retested/overwritten by more 


realistic/higher tier data, except if the existing data already come from simulation or 


field testing. 


Step 1 covers calculation of exposure (PECstp) in both domestic and industrial plants, as 


applicable; this information will be needed to calculate the PEC/PNEC ratio and decide on 


need for more data/higher tier testing. Guidance on the PECstp calculation is provided by 


Chapter R.16. 


Steps 2-4 cover evaluation of existing hazard information and the strategy to make 


optimal use of existing information, and avoid the need for new testing where possible. 


Step 5 covers the execution of an activated sludge respiration test; i.e. first tier of STP 


toxicity testing (short term test). 


Step 5* covers the retesting option for short term tests for industrial plants, based on 


sludge from that plant. These results are only relevant for this single plant, and cannot 


be extrapolated to other industrial or domestic plants. 


Step 6 covers the execution of a confirmatory, longer term simulation test, i.e. the 


highest possible tier of STP toxicity testing. This is the test level with the highest real 


world relevance16. 


R.7.8.19.3 Testing strategy for toxicity to STP microorganisms 


Stage 1. Calculation of exposure. Outcome: PECstp or PECinfluent (calculate for both 


domestic and industrial STP, as applicable). 


                                           


16 Based on the experience with the existing high production volume chemicals programme in the 
EU (ca. 150 chemicals), it is expected that this approach will be seldom needed.  For the large 
majority of chemicals, a lower tier assessment based on a short term tests will suffice. 
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Stage 2. Assessment of information from existing and quality-assured microbial 


inhibition tests to derive a PNECstp (i.e. data from respiration inhibition, 


nitrification inhibition, ciliate growth, sludge growth inhibition, P. putida, Shk1 


assay).  


Stage 2.1. IF adequate data are available, THEN derive PNECstp.  


IF PEC/PNEC <1, THEN stop.  


IF PEC/PNEC >1 for domestic plants, THEN move to stage 6, confirmatory 


testing  


IF PEC/PNEC >1 for industrial plants, THEN move to stage 5* (nb: for 


industrial plants, there is the possibility to perform an activated sludge 


respiration test (or nitrification inhibition test) test with sludge from the 


specific installation) 


Stage 2.2. IF no data are available, or the data are considered inadequate, THEN 


move to stage 3. 


Stage 3. Assessment of information from Ready Biodegradation tests to derive a 


PNECstp. 


Stage 3.1. IF the chemical is readily biodegradable, or if there is evidence of good 


degradation of a positive control in the presence of the test substance, 


THEN derive PNECstp.  


IF PEC/PNEC <1, THEN stop.  


IF PEC/PNEC >1, THEN go to stage 5 (nb: a respiration inhibition test can 


be used, if needed, to refine/overwrite the information inferred from a 


ready test. The respiration inhibition test may need to be done for both 


domestic and industrial sludge, as applicable). 


Stage 3.2. IF no data are available from a Ready tests, or for all other situations not 


falling under stage 3.1 (e.g. not readily biodegradable and no information 


on inhibition), THEN go to stage 4. 


Stage 4. Assessment of existing and quality-assured information from inherent 


biodegradability tests, simulation tests, and/or field data. 


Stage 4.1. IF adequate data are available, THEN derive PNECstp.  


IF PEC/PNEC <1, THEN stop.  


IF PEC/PNEC >1, THEN risk reduction needs to be considered (no further 


refinement testing possible). 


Stage 4.2. IF no data are available, or data are inadequate, THEN move to stage 5. 


Stage 5. Execution of an activated sludge respiration inhibition test (OECD 209). (NB: 


this test can also be substituted by a nitrification inhibition test) 


Stage 5.1. IF PEC/PNEC <1, THEN stop. 


Stage 5.2. IF PEC/PNEC >1 for domestic and/or industrial plants, THEN move to step 


6 
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Stage 5. * Refinement test for industrial plants only: a test resulting in PEC/PNEC >1 


can be repeated with sludge from the industrial plant of interest. This results 


can not be extrapolated to other plants 


Stage 5.1. * If on the basis of a test with nitrifying bacteria (existing data), a 


PEC/PNEC ratio above 1 is derived for an industrial STP, a revised PNECstp 


for a specific industrial site can be derived from a nitrification inhibition 


test using the sludge from this site's STP.  (NB: For domestic STPs a 


revision of the PNEC is not possible in this way, since sludge from one 


single STP can not be regarded as being representative of all domestic 


STPs with respect to their nitrifying activity).  


IF PEC/PNECrevised <1, THEN stop.  


IF PEC/PNECrevised >1, THEN proceed to stage 6 (simulation tests with 


investigation of nitrification performance) 


Stage 5.2. * If on the basis of a standard respiration inhibition-, standardised 


biodegradation- or an activated sludge growth inhibition test (existing 


data), a PEC/PNEC ratio above 1 is derived for an industrial STP, a revised 


PNECstp for can be derived from a respiration inhibition test using sludge 


from the site's specific STP.  


IF PEC/PNECrevised <1, THEN stop.  


IF PEC/PNECrevised >1, THEN move to stage 6. 


Stage 5.3. * If on the basis of a single species test with ciliated protozoa a PEC/PNEC 


ratio above 1 is derived for domestic or industrial sewage treatment 


plants, a test reflecting the integrity of the native ciliate population is 


necessary (except if it can be shown that protozoa are not relevant in the 


system under consideration17). It is recommended here to move to stage 


6, simulation testing, with investigation of settling performance. 


Stage 6. Confirmatory simulation testing: an pilot scale simulation test, using activated 


sludge from the STP of interest (domestic or industrial) as a source of 


inoculum can be used as a highly realistic test to refine the PNECstp derived 


from any short term microbial inhibition test.  The stability and performance 


of the plant should be monitored over a somewhat longer period (e.g. 2 


weeks, following a 2 week start-up period).  The test should monitor critical 


performance parameters such as BOD/COD removal, N-removal (nitrification), 


and the evolution of the sludge volume index (SVI) parameter, versus an 


undosed control. 


Stage 6.1. IF good and stable reactor performance, THEN stop (i.e. PEC/PNEC <1) 


Stage 6.2. IF signs of inhibition or operational issues versus an undosed control unit, 


THEN PEC/PNEC >1, and risk management (emission reduction at source) 


is required. 


                                           


17 At present a standard protocol for a test on ciliated protozoa which can provide data on revising 
the PNECstp (based on ciliates) is not available.  However, additional research results are 
underway and will be presented in 2007 by UBA. 
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(NB: for situations of intermittent release, a simulation test can be more difficult to 


perform; it would require a realistic dosing regime, which simulates the situation for the 


emission to the full scale plant). 


Figure R.7.8—9 Integrated Testing Strategy for toxicity on STP 
microorganisms  
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R.7.9 Degradation/biodegradation 


R.7.9.1 Introduction 


Degradation is an important process that can result in the loss or transformation of a 


chemical substance in the environment. Degradation of organic chemicals in the 


environment influences exposure and, hence, it is a key parameter for estimating the 


risk of long-term adverse effects on biota. Degradation rates, or half-lives, are 


determined in, or default rates assigned from, laboratory-based degradation tests. These 


tests can be simple screening tests (e.g. the OECD 301 ready biodegradability tests and 


the OECD 111 hydrolysis as a function of pH test), or relatively complex higher tiered 


simulation types of tests (e.g. the OECD 308 aerobic and anaerobic transformation in 


aquatic sediment systems, OECD 309 aerobic and anaerobic transformation in surface 


water and the OECD 303 aerobic sewage treatment). 


Information on the degradability of chemicals may be used for hazard assessment (e.g. 


for classification and labelling), risk assessment (for chemical safety assessment) and 


persistency assessments (for PBT/vPvB assessment). Hazard and persistency 


assessments, or risk in general, and aquatic hazard classification in particular, are 


normally based on data obtained in standardised tests for ready biodegradability and 


hydrolysis. Results of tests simulating the biodegradation in water, aquatic sediment and 


soil may also be used for these purposes. Other types of test data that may be 


considered in an assessment of the potential environmental hazard or risk include 


sewage treatment plant (STP) simulation data, inherent biodegradability, anaerobic 


biodegradability, biodegradability in seawater and abiotic transformation (OECD, 2006). 


In determining which higher tiered or simulation degradation data are required 


consideration should be given to the partitioning behaviour of the chemical and its 


release or emission pattern. This may be useful for prioritising testing requirements to 


those environmental compartments that are the most relevant.  Consideration should be 


given to whether the substance being assessed can be degraded to give stable and/or 


toxic degradation products. Where such degradation can occur, the assessment should 


give due consideration to the properties (including toxic effects and bioaccumulation 


potential) of the products that might arise. 


R.7.9.1.1 Definition of degradation/biodegradation 


Degradation can result in the loss or transformation of a chemical substance in the 


environment. Degradation processes can be abiotic or biotic. Abiotic or non-biological 


degradation can occur by physico-chemical processes such as hydrolysis, oxidation and 


photolysis. Removal due to biotic or biological degradation is commonly known as 


biodegradation. Biodegradation can proceed in the presence of oxygen (aerobic 


biodegradation) or in the absence of oxygen (anaerobic biodegradation). 
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Biodegradation is often preceded by the terms primary or ultimate. Primary 


biodegradation describes the initial transformation of a chemical by microorganisms to 


another organic chemical, a transformation product or metabolite; ultimate 


biodegradation describes the (multistep) degradation process leading to inorganic 


endproducts and biomass. 


There are numerous terms and phrases associated with assessing degradation. Some of 


the commonly used terms are defined in Table R.7.9—1. 


Table R.7.9—1 Glossary of terms associated with degradation  


Term Definition 


Fate Distribution of a chemical in various environmental compartments 


(e.g. soil or sediment, water, air, biota) as a result of transport, 


partitioning, transformation, and degradation. 


Biodegradation The biologically mediated degradation or transformation of 


chemicals usually carried out by microorganisms.  


Primary biodegradation The structural change (transformation) of a chemical substance by 


microorganisms resulting in the loss of the original chemical 


identity. 


Ultimate aerobic 


biodegradation 


The breakdown of a chemical by microorganisms in the presence 


of oxygen resulting in the formation of carbon dioxide, sulphate, 


nitrate and new biomass 


Ultimate anaerobic 


biodegradation 


The breakdown of a chemical in absence of oxygen resulting in the 


formation of carbon dioxide and final reduction products like 


methane, H2S, or NH3, mineral salts and new biomass. 


Ready biodegradability 


tests 


Stringent screening tests, conducted under aerobic conditions, in 


which a high concentration of the test substance (in the range of 2 


to 100 mg/L) is used and ultimate biodegradation is measured by 


non-specific parameters like Dissolved Organic Carbon (DOC), 


Biochemical Oxygen Demand (BOD) and CO2 production. Small 


amounts of domestic sewage, activated sludge or secondary 


effluent form the microbial inoculum in tests for ready 


biodegradability.  The inoculum should not have been artificially 


pre-adapted to the test substance through previous exposure to 


either the test substance or structurally related chemicals. The 


test substance is provided as the sole source of carbon for energy 


and growth. A positive result in a test for ready biodegradability 


can be considered as indicative of rapid and ultimate degradation 


in most environments including biological STPs 


Inherent biodegradability 


tests 


Tests inoculated with a high concentration of microorganisms 


carried out under aerobic conditions in which biodegradation rate 


and/ or extent are measured. The test procedures offer a higher 


chance of detecting biodegradation compared to tests for ready 


biodegradability and therefore if an inherent test is negative this 


could indicate the potential for environmental persistence.  
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Term Definition 


Simulation tests Aerobic and anaerobic tests that provide data on biodegradation 


under specified environmentally relevant conditions. These tests 


attempt to simulate degradation in a specific environment by use 


of indigenous biomass, media, relevant solids (i.e. soil, sediment, 


activated sludge or other surfaces) to allow sorption of the 


chemical, and a typical temperature that represents the particular 


environment.  A representative and low concentration of test 


substance is used in tests designed to determine the 


biodegradation rate constant whereas higher concentrations for 


analytical reasons are normally used for identification and 


quantification of major transformation products. 


Persistence A chemical that resists degradation processes and is present in the 


environment for a long time. Specific criteria have been 


established in Persistent Organic Pollutant (POP) protocols, in the 


TGD and in REACH (PBT/vPvB). In the latter persistent (P) and 


very persistent (vP) refers to chemicals that have degradation 


half-lives above certain trigger values in surface water, sediment 


or soil.  


Abiotic degradation Degradation mediated through processes other than 


biodegradation such as hydrolysis, photolysis and interactions with 


other chemicals (e.g. oxidation).  Abiotic degradation studies 


typically provide a measure of primary degradation. 


Hydrolysis Decomposition or degradation of a chemical by reaction with water 


Photolysis Chemical decomposition or degradation induced by light or other 


radiant energy.  Direct photolysis in natural water involves the 


transformation of a chemical resulting from the direct absorption 


of a solar photon.  Indirect photolysis in natural water sometimes 


involves the transformation of a chemical due to energy transfer 


from naturally occurring photosensitizers in electronically excited 


triplet states. However, indirect photolysis more often involves the 


transformation of a chemical due to reactions with transient 


oxidants such as hydroxyl radicals, molecular oxygen in a singlet 


electronic state, and peroxy radicals. Indirect photolysis is an 


important transformation process for chemicals in the gaseous 


state in air. 


Oxidation A substance may undergo oxidation/reduction or other 


transformation reactions (under storage, use etc.). These 


reactions may be slow and initiated for instance by the 


atmospheric oxygen or the presence of other oxidising agents. 


Degradation rate constant Typically a first order or pseudo first order kinetic rate constant, k 


(d-1), which indicates the rate of the degradation processes.  


However, depending upon the ratio of the chemical to degrader 


biomass, the rate constants may be Monod constants reflecting 


growth processes. 
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Term Definition 


Half-life, t1/2 Term used to characterise the rate of a first or pseudo-first order 


reaction. It is the time interval that corresponds to a concentration 


decrease by a factor 2. The half-life and the degradation rate 


constant are related by the equation t1/2 = -ln2/k.  Half-lives are 


usually expressed in hours or days and can be assigned to either 


primary degradation or ultimate biodegradation (mineralisation). 


DT50 (Disappearance Time 50) is the empirically measured time within 


which the initial concentration of the test substance is reduced by 


50%.  It should be stated whether the DT50 refers to primary 


degradation or mineralisation (ultimate biodegradation) 


DT90 (Disappearance Time 90) is the time within which the initial 


concentration of the test substance is reduced by 90%. In the 


case of a first-order reaction, this time would be slightly longer 


than 3 half-lives 


Degradation product(s) The chemicals produced as a result of degradation processes.  For 


aerobic ultimate degradation, or mineralisation, these are carbon 


dioxide, water and mineral salts. 


Field Data Measured concentrations of a chemical in an environmental 


compartment, which can be related to loading, partitioning, 


dilution and degradation. 


 


R.7.9.1.2 Objective of the guidance on degradation/biodegradation 


The purpose of this report is to define an integrated testing strategy (ITS) that would 


help collect information on substances, within the context of REACH, i.e. to enable the 


hazard and risk assessment of substances to be performed. This information should form 


the basis for classification, PBT- and vPvB-assessment, and exposure assessment for use 


in risk characterisation. To do this all degradation data sources, including non-testing 


data, simulation testing data, field data, and exposure data will be taken into account. 


Degradation is an important endpoint against the following regulatory needs: 


 Identifying whether a chemical has PBT or vPvB properties and determining 


whether a chemical has the potential to cause long-term adverse effects in 


the environment in Environmental hazard classification 


 Determining the Predicted Environment Concentration (PEC) of a chemical in 


environmental exposure assessment for use in risk characterisation 


The general process of information collection will be a step-wise process. The following 


four processes are foreseen for collection of information on substance properties by a 


potential registrant according to the Guidance Note in Annex IV on the information 


requirements referred to in Article 9: 


 Gather and share existing information 
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 Consider information needs 


 Identify information gaps 


 Generate new data/propose testing strategy 


Within the report the proposed general ITS will be tested against selected substances. 


For exploration of elements of the strategy, fractions of the data of data-rich substances 


will be used to test the strategy i.e. different tonnage levels, different levels of available 


data etc. 


R.7.9.2 Information requirements for degradation/biodegradation 


Article 10 of REACH presents the information that should be submitted for registration 


and evaluation of substances. In Article 12 of REACH the dependence of the information 


requirements on production volume (tonnage) is established in a tiered system, 


reflecting that potential exposure increases with volume. Referring to article 10, Annexes 


VI to XI to REACH set out the requirements for generating information on the substance 


to be registered. However, for existing substances all available information should be 


used independently from the tonnage trigger. 


In addition, if the registrant cannot derive a definitive conclusion (i) (“The substance 


does not fulfil the PBT and vPvB criteria”) or (ii) (“The substance fulfils the PBT or vPvB 


criteria”) in the PBT/vPvB assessment using the relevant available information, the 


registrant must, based on section 2.1 of Annex XIII to REACH, generate the necessary 


information for deriving one of these conclusions, regardless of his tonnage band (for 


further details, see Chapter R.11 of the Guidance on IR&CSA). In such a case, the only 


possibility to refrain from testing or generating other necessary information is to treat 


the substance “as if it is a PBT or vPvB” (see Chapter R.11 for details). 


R.7.9.2.1 Annex VII (Registration tonnage >1 t/y -<10 t/y) 


Current text regarding degradation in Annex VII to REACH. This information is required if 


the substance meets the criteria laid down in Annex III: 


 substances for which it is predicted (i.e.; by the application of (Q)SARs or 


other evidence) that they are likely to meet the criteria for category 1A or 1B 


classification in the hazard classes carcinogenicity, germ cell mutagenicity or 


reproductive toxicity or the criteria in Annex XIII. 


 substances: 


- with dispersive or diffuse use(s) particularly where such substances are 


used in consumer mixtures or incorporated into consumer articles; and  


- for which it is predicted (i.e. by application of (Q)SARs or other 


evidence) that they are likely to meet the classification criteria for any 


health or environmental hazard classes or differenciations under 


Regulation (EC) No 1272/2008. 
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Column 1 


Standard Information Required 


Column 2 


Specific rules for adaptation from Column 1 


9.2. Degradation 


9.2.1. Biotic 


9.2.1.1. Ready biodegradability 


 


 


7.2.1.1. The study does not need to be conducted if the 


substance is inorganic  


 


Ready Biodegradation Test:  


The waiving of the requirements for the following tests should be considered in the 


following circumstance: 


Column 2: “The study does not need to be conducted if the substance is inorganic.” 


Inorganic substances cannot be tested for ready biodegradability.  


R.7.9.2.2 Annex VIII (Registration tonnage ≥ 10 t/y) 


Current text regarding degradation in Annex VIII to REACH  


Column 1 


Standard Information Required 


Column 2 


Specific rules for adaptation from Column 1 


9.2. Degradation 9.2. Further degradation testing shall be considered if 


the chemical safety assessment according to Annex I 


indicates the need to investigate further the degradation of 


the substance. The choice of the appropriate test(s) will 


depend on the results of the chemical safety assessment. 


9.2.2. Abiotic 


9.2.2.1. Hydrolysis as a function of 


pH 


 


9.2.2.1. The study does not need to be conducted if: 


– the substance is readily biodegradable; or– the substance 


is highly insoluble in water;  


The requirements at this supply tonnage are for data on ready biodegradation (as 


defined in Annex VII to REACH) and for hydrolysis data at pHs 4, 7 and 9. Normally, a 


test for ready biodegradability would be required, although it may be possible to provide 


a valid QSAR as described in Section R.6.1. 


Hydrolysis Test 


This test is designed to provide information on abiotic degradation that can help in 


classification, persistence testing and in determining the fate of a substance in 


environmental surface waters. The test may be waived under the following 


circumstances.  


Column 2: ”The substance is readily biodegradable.” 
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In these circumstances, the hydrolysis test will provide little additional information since 


rapid mineralisation in the environment is already assumed.  


Column 2: ”The substance is highly insoluble in water” 


In these circumstances, the test will be practically very difficult to conduct without 


special analytical techniques. In addition, it is likely that the aqueous environment may 


not be the principal environmental compartment of concern (see Section R.7.9.6). The 


test may still be important in certain circumstances however, for example where 


hydrolysis occurs at the surface of particles of the undissolved substance leading to more 


soluble products, but may be considered on a case-by-case basis if needed for risk 


assessment purposes.  


R.7.9.2.3 Annex IX (Registration tonnage ≥ 100 t/y) 


Current text regarding degradation in Annex IX to REACH: 


Column 1 


Standard Information Required 


Column 2 


Specific rules for adaptation from Column 1 


9.2. Degradation 9.2. Further biotic degradation testing shall be proposed by 


the registrant if the chemical safety assessment according 


to Annex I indicates the need to investigate further the 


degradation of the substance and its degradation products. 


The choice of the appropriate test(s) depends on the results 


of the chemical safety assessment and may include 


simulation testing in appropriate media (e.g. water, 


sediment or soil). 


9.2.1. Biotic  


9.2.1.2. Simulation testing on 


ultimate degradation in surface 


water 


9.2.1.2. The study need not be conducted if: 


– the substance is highly insoluble in water; or 


– the substance is readily biodegradable. 


9.2.1.3. Soil simulation testing (for 


substances with a high potential for 


adsorption to soil) 


9.2.1.3. The study need not be conducted: 


– if the substance is readily biodegradable; or 


– if direct and indirect exposure of soils is unlikely. 


9.2.1.4. Sediment simulation testing 


(for substances with a high potential 


for adsorption to sediment) 


9.2.1.4. The study need not be conducted: 


– if the substance is readily biodegradable; or 


– if direct and indirect exposure of sediment is unlikely. 


9.2.3. Identification of 


degradation products 


9.2.3. Unless the substance is readily biodegradable 
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Additional biodegradation testing may be required at this tonnage depending on the 


relevant environmental exposure considerations. 


Further biotic degradation testing shall be proposed by the registrant if the chemical 


safety assessment according to Annex I indicates the need to investigate further the 


degradation of the substance and its degradation products. The choice of the appropriate 


test(s) depends on the results of the chemical safety assessment and may include 


simulation testing in appropriate media (e.g. water, sediment or soil). 


This may be taken as providing a general framework by which the exclusion of certain 


testing may be justified by the need to clarify or revise the conclusions of the CSA. 


Simulation testing of ultimate degradation in surface water 


Column 2: “The substance is readily degradable.” 


In these circumstances, the simulation test will provide little additional information since 


rapid mineralisation in the environment is already assumed. This will be so unless a 


refinement of the estimated environmental half-life is needed to aid the risk 


characterisation at regional scale.  


Column 2: “The substance is highly insoluble in water” 


The solubility in water may be so low that the test may be practically difficult or 


impossible to conduct at concentrations below the water solubility of the substance. It is 


also likely that the surface water environment will not be the principal environment of 


concern and, if a simulation test is required, consideration should be given to a test in a 


different environmental media (e.g. soil, sediment). If the substance is considered as a 


potential PBT/vPvB, e.g. by fulfilling screening criteria on persistence, then it is 


necessary to consider additional information in accordance with section 2.1 of Annex XIII 


to REACH. 


Simulation testing on ultimate degradation in soil 


Column 2: “The substance is readily degradable.” 


In these circumstances, the simulation test will provide little additional information since 


rapid mineralisation in the environment is already assumed. This will be so unless a 


refinement of the estimated soil degradation half-life is needed to aid the risk 


characterisation at regional scale.  


Column 2: “If direct and indirect exposure of soil is unlikely.” 


If there is no exposure of the soil, or the exposure is so low that no refinement of the 


PECregional is required, then this test may not be necessary. If the substance is considered 


a PBT/vPvB candidate, then it may be necessary to consider this test if soil is 


environmental compartment of concern (see Section R.7.9.6). 


Simulation testing on ultimate degradation in sediment 


Column 2: “The substance is readily degradable” 


In these circumstances, the simulation test will provide little additional information since 


rapid mineralisation in the environment is already assumed. This will be so unless a 
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refinement of the estimated sediment degradation half-life is needed to aid the risk 


characterisation at regional scale. 


Column 2: “If direct and indirect exposure of sediment is unlikely” 


If there is no exposure of sediment, or the exposure is so low that no refinement of the 


PECregional is required, then this test may not be necessary. If the substance is considered 


a PBT/vPvB candidate, then it may be necessary to consider this test if sediment is 


environmental compartment of concern (see Chapter R.11 of the Guidance on IR&CSA). 


Identification and/or assessment of degradation products 


These data are only required if information on the degradation products following 


primary degradation is required in order to complete the CSA. This is considered further 


in Section R.7.9.4. 


Column 2: “The substance is readily degradable” 


In these circumstances, it may be considered that any degradation products formed 


during such degradation would themselves be sufficiently rapidly degraded as not to 


require further assessment. 


R.7.9.2.4 Annex X (Registration tonnage ≥ 1000 t/y) 


Current text regarding degradation in Annex VIII to REACH: 


Column 1 


Standard Information Required 


Column 2 


Specific rules for adaptation from Column 1 


9.2. Degradation 


9.2.1. Biotic 


9.2. Further biotic degradation testing shall be proposed if 


the chemical safety assessment according to Annex I 


indicates the need to investigate further the degradation of 


the substance and its degradation products. The choice of 


the appropriate test(s) depends on the results of the 


chemical safety assessment and may include simulation 


testing in appropriate media (e.g. water, sediment or soil). 


These data concern further confirmatory testing on biodegradation and are only required 


if information on the degradation products following primary degradation is required in 


order to complete the CSA including the PBT/vPvB-assessment or if it is felt necessary by 


the registrant because of implications for the hazard classification. 


R.7.9.3 Information on degradation/biodegradation and its sources 


This section identifies sources of information, including non-testing and testing data, 


which are important in the assessment of degradation. An inventory of officially adopted 


EU and OECD test guidelines and their application domain will be provided. 


Other information such as the chemical physico-chemical properties are also important in 


identifying appropriate studies to conduct, for example certain biodegradation tests are 


not applicable for volatile and poorly water-soluble chemicals. These data can also assist 
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in identifying environmental compartments of concern in order to prioritise higher tiered 


testing data accordingly. 


R.7.9.3.1 Laboratory data on degradation/biodegradation 


Non-testing data on degradation/biodegradation 


Databases 


Qualitative information is available for a number of biodegradation pathways, most 


notable the University of Minnesota Biocatalysis/Biodegradation Database 


(http://umbbd.msi.umn.edu/). This database collates known biodegradation pathways 


that have been published in the open literature. Many of these experimental studies 


were designed to determine pathways of biodegradation using pure cultures of 


microorganisms. Therefore these data can aid in the identification of potential 


degradation products where analysis of metabolites will be needed.  


The suitability of this data on use in hazard, persistence and risk assessment needs 


careful consideration and may only contribute as part of the Weight-of-Evidence 


assessment if other data are available. 


Two other major sources of empirical information are the Syracuse Research 


Corporations Environmental Fate Data Base (EFDB) 


(http://www.syrres.com/eSc/efdb.htm) that collates biodegradation, photooxidation and 


hydrolysis data and the Japanese Ministry of International Trade and Industry (MITI) 


database. 


Quantitative Structure Activity Relationships 


A variety of models have been developed to predict biodegradation. These include 


structure biodegradability relationships (SBRs) and quantitative structure 


biodegradability relationships (QSBRs). SBRs provide qualitative endpoints such a 


passing or failing a ready biodegradation test. QSBRs provide an estimation of rate or 


half-life. Examples of such models include: 


 Syracuse Research Corporations Estimation software that includes packages 


to determine log octanol-water partition coefficients, Henry’s Law constant, 


indirect photolysis in the atmosphere (by reaction with OH and NO3), 


biodegradation and hydrolysis (http://www.srcinc.com/what-we-


do/product.aspx?id=138). The Biodegradation Probability Program for 


Windows (BIOWIN) calculates the probability that a chemical under aerobic 


conditions with mixed cultures of microorganisms will biodegrade rapidly or 


slowly (http://www.syrres.com/esc/biowin.htm). In help files of the 


programme the training set chemicals used for development of the BIOWIN 


models are presented. Recently HCBIOWIN, a model that predicts the primary 


degradation half-lives of hydrocarbons in water has also been developed by 


Syracuse. Description of the model and its development is given in Howard et 


al. (2005) (see also 


http://www.epa.gov/opptintr/exposure/pubs/episuite.htm). 


 CATABOL is a mechanistic modeling approach for quantitative assessment of 


biodegradability in biodegradation pathways of chemicals. It attempts to 



http://umbbd.msi.umn.edu/

http://www.syrres.com/eSc/efdb.htm

http://www.srcinc.com/what-we-do/product.aspx?id=138

http://www.srcinc.com/what-we-do/product.aspx?id=138

http://www.syrres.com/esc/biowin.htm

http://www.epa.gov/opptintr/exposure/pubs/episuite.htm
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predict microbial biodegradation (BOD, and CO2 production) in two ready 


biodegradation tests (the modified Sturm CO2 evolution test (OECD 301B) and 


the MITI I test (OECD 301C). It also displays the metabolic pathways and 


generates most plausible biodegradation products and provides quantitative 


estimation of their physico-chemical properties and acute toxicity to aquatic 


organisms (http://www.oasis-lmc.org/?section=software). 


 TOPKAT has an aerobic biodegradability module.  This module comprises a 


statistically significant and cross-validated quantitative structure-toxicity 


relationship (QSTR) model applicable to a specific class of chemicals, and the 


data from which these models were derived. A single study that reported the 


biodegradability of 894 compounds, as assessed by the Japanese Ministry of 


International Trade and Industry (MITI) I test protocol, was used to develop 


these models. Molecular structure is the only input required to conduct an 


assessment of aerobic biodegradability (http://accelrys.com/)  


 Multicase has a META program to create metabolic breakdown pathways of 


chemicals. All rules have been determined based on reliable literature 


sources. A tree of products can be saved and analysed for mammal 


metabolism, aerobic biodegradation, anaerobic biodegradation and 


photodegradation (http://www.multicase.com/products/prod05.htm). 


 ECB has made the Danish QSAR database available 


(http://ihcp.jrc.ec.europa.eu/our_labs/predictive_toxicology/qsar_tools/DDB), 


which contains QSAR predictions on degradability from the EPIWIN models 


and from a MCASE QSAR model developed by the Danish EPA. The database 


contains predictions on almost all discrete organic EINECs and TSCA 


substances and require only the CAS number as an input, but in addition 


allows complex searches to be made (combined search algorithms concerning 


the predictions for all endpoints included in the database by use of the 


following conditional options to be fulfilled by specific searches: “OR”, AND” 


and “NOT” and conditions such as “>”, “<”, =, “contains” plus option for 


choice of freely selected sub-structures and in relation to recorded EU 


production tonnage level: 1-10 t/y; 10-1000 t/y & > 1000 t/y. 


It is noted that the various QSAR models for biodegradation estimation with the 


exception of BIOWIN 1, 2, 3 & 4 have been developed based on training set data 


consisting of results from ready biodegradability tests, in particular MITI I data, which 


uses a uniquely derived inoculum. The training set for BIOWIN 1, 2, 3 (ultimate 


degradation time frame) and 4 (primary degradation timeframe) on the contrary, was 


based on the overall conclusions of a panel of USEPA experts for rapid or slow 


environmental degradation and based on various types of degradation information on 


the training set substances. Nevertheless also the BIOWIN 1, 2 and 3 model has been 


tested (validated) in literature for its predictability concerning not ready and ready 


biodegradability. 


For prediction of hydrolysis there are also some freely available models. The Syracuse 


Research Corporations Estimation software (EPIWIN) includes also a HYDROWIN 


program to estimate hydrolysis half-life. (http://www.srcinc.com/what-we-


do/product.aspx?id=138). Another useful program for estimation of hydrolysis is SPARC 


(http://archemcalc.com/sparc/test/login.cfm?CFID=977358&CFTOKEN=59329951). The 



http://www.oasis-lmc.org/?section=software

http://accelrys.com/

http://www.multicase.com/products/prod05.htm

http://ihcp.jrc.ec.europa.eu/our_labs/predictive_toxicology/qsar_tools/DDB),

http://www.srcinc.com/what-we-do/product.aspx?id=138

http://www.srcinc.com/what-we-do/product.aspx?id=138

http://archemcalc.com/sparc/test/login.cfm?CFID=977358&CFTOKEN=59329951
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program is available freely on the internet for single substance calculations by use of 


CAS no or SMILES input of the chemical identity 


(http://archemcalc.com/sparc/test/login.cfm?CFID=977358&CFTOKEN=59329951)   


For prediction of photolysis the Syracuse Research Corporations Estimation software 


(http://www.srcinc.com/what-we-do/product.aspx?id=138) includes the AOPWIN 


program, which calculates the indirect photolysis half-life in the atmosphere by reactions 


with OH- and NO3
- radicals. Also a Multicase photodegradation program exists. 


The Danish QSAR database also contains EPIWIN predictions for photodegradability and 


hydrolysis for the chemicals included in the database. 


Testing data on degradation/biodegradation 


Physico-chemical data 


The interaction of a chemical with the environment is an important consideration. The 


fate and behaviour of a chemical is largely governed by its inherent physico-chemical 


properties. Knowledge regarding the physico-chemical properties of the substance 


enables the most appropriate abiotic degradation and biodegradation tests to be 


identified. These data together with multimedia fate and transport models will also 


enable higher tiered tests to be prioritized accordingly. Information on the following 


physico-chemical properties determined using the relevant OECD technical guidelines 


identified is desirable: vapour pressure, water solubility, absorption - desorption using a 


batch equilibrium method, partition coefficient (n-octanol/water), dissociation constants 


in water, partition coefficient (n-octanol/water) - HPLC method, and Estimation of the 


Adsorption Coefficient (Koc) on Soil and on Sewage Sludge using High Performance Liquid 


Chromatography (HPLC). Additional information is provided in chapter R.7.1. 


For many chemicals measurements on partition coefficients (log Kow, log Koa and log Kaw) 


are not available and estimation methods based on fragment methods are often used. If 


a substance has properties that do not allow for the reliable estimation of partition 


coefficients or environmental rate constants, the models may fail to predict realistic 


environmental concentrations. 


Abiotic degradation data 


Abiotic processes such as hydrolysis, oxidation and photolysis may transform chemicals 


in aquatic environments, soil and air. Abiotic transformation can be an important step in 


the pathway for degradation of chemicals in the environment (OECD, 2006). The 


following guideline exists to assess abiotic degradability: 


OECD 111: Hydrolysis as a Function of pH  


There are also two draft OECD guidelines considering photolysis. These are (1) 


Phototransformation of chemicals on soil surfaces and (2) Phototransformation of 


chemicals in water-direct and indirect photolysis. 


For many chemicals measurements of abiotic degradation may not be available and 


QSARs derived rates or estimates of degradation may be available (see above). 


 



http://archemcalc.com/sparc/test/login.cfm?CFID=977358&CFTOKEN=59329951

http://www.srcinc.com/what-we-do/product.aspx?id=138
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Biodegradation data 


In general, the assessment of degradation processes should be based on data, which 


reflect the environmental conditions as realistically as possible. Data from studies where 


degradation rates are measured under conditions that simulate the conditions in various 


environmental compartments are preferred. The applicability of such data should, 


however, be judged in the light of any other degradation data including results from 


screening tests. Most emphasis is put on the simulation test results but in the absence of 


simulation test data, degradation rates and half-lives have to be estimated from 


screening test data. Listed below are the OECD guidelines to assess biodegradability: 


 OECD TG 301: Ready Biodegradability  


A: DOC Die-Away Test  


B: CO2 Evolution Test  


C: Modified MITI Test (I)  


D: Closed Bottle Test  


E: Modified OECD Screening Test  


F: Manometric Respirometry Test 


 OECD TG 302: Inherent Biodegradability: 


 A: Modified SCAS Test 


 B: Inherent Biodegradability: Zahn-Wellens/EMPA Test 


 C: Inherent Biodegradability: Modified MITI Test (II)  


 OECD TG 303: Simulation Test - Aerobic Sewage Treatment  


A: Activated Sludge Units  


B: Biofilms 


 OECD TG 304A: Inherent Biodegradability in Soil 


 OECD TG 306: Biodegradability in Seawater 


 OECD TG 307: Aerobic and Anaerobic Transformation in Soil 


 OECD TG 308: Aerobic and Anaerobic Transformation in Aquatic Sediment 


Systems 


 OECD TG 309: Aerobic Mineralisation in Surface Water - Simulation 


Biodegradation Test 


 OECD TG 310: Ready Biodegradability - CO2 in sealed vessels (Headspace 


Test) 


 OECD TG 311: Anaerobic Biodegradation of Organic Compounds in Digested 


Sludge - Method by Measurement of Gas Production  


Section R.7.8.1 contains a list of the ISO and OPPTS tests that are equivalent to the 


OECD guidelines listed above. This chapter also lists some of the important attributes of 


each test. 
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The existing methods for testing ready biodegradability (OECD 301 series and OECD 


310) and the endpoints evaluated are compiled in Section R.7.8.1. It is important to 


recognise that the guidelines are not applicable to all substances, especially difficult 


substances with low water solubility, volatile or adsorbing properties. The applicability of 


the ready biodegradability tests for poorly water soluble, volatile and adsorbing 


chemicals has been identified by OECD (2006). 


Proposed new guidelines currently being reviewed within OECD include a series of 


simulation tests, which have been designed to assess the primary and ultimate 


biodegradability of chemicals discharged to wastewater. These tests consider 


biodegradation in: 


 Wastewater 


 Activated Sludge 


 Anaerobic Digester Sludge 


 Mixing Zone for Treated Effluent and Surface Water 


 Mixing Zone for Untreated Wastewater and Surface Water 


The applicability of these new proposed guidelines for environmental hazard and risk 


assessment requires further discussion. However, they are not likely to be relevant for 


classification & labelling, but have their greatest relevance for quantitative risk 


assessment. 


Non-standard published biodegradation studies 


In addition to the standardised data described above there is a vast amount of non-


standardised biodegradation data that has been published in the scientific literature. 


Many of these studies share some common principles with the ready biodegradability 


tests, for example the test chemical is usually introduced to the microorganism or 


microbial community as the sole source of carbon for growth and energy. There is a 


general reluctance to use these types of data on regulatory purposes. However, they 


may be valuable, as part of a Weight-of-Evidence assessment, and attempts should be 


made to gather, evaluate and when appropriate use these types of information. 


R.7.9.3.2 Field data on degradation/biodegradation 


The ultimate verification for an environmental risk assessment is to measure chemical 


concentrations or removal in the environment (e.g. Fox et al., 2000). Monitoring data 


can be used directly in the risk assessment and it can also be used to refine the 


exposure models or the biodegradation rates. 


When monitoring data are considered in the risk assessment of substances, the data are 


often obtained from existing monitoring programmes. In that case the field or monitoring 


study has not specifically been designed to fulfil regulatory needs. In such cases extra 


care should be given to the selection of relevant data. When field studies or monitoring 


campaigns are specially designed to fulfil regulatory needs of REACH the monitoring 


studies can be designed and implemented accordingly. It must be noted that monitoring 


data can be required under REACH only as a result of a substance evaluation. For the 
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use of existing and the generation of new field data attention should be given to 


following aspects: 


 reliable and representative data should be selected by evaluation of the 


sampling and analytical methods employed and the geographic and time 


scales of the monitoring campaigns. As sampling and measurements are 


usually performed at a local geographical a justification is required to 


demonstrate that measured chemical concentrations are representative for 


the risk assessment, particularly if the data are to be used in regional 


exposure models. 


 the data should be assigned to local or regional scenarios by taking into 


account the sources of exposure and the environmental fate of the substance. 


 the measured data should be compared to the corresponding calculated PEC. 


For naturally occurring substances background concentrations have to be 


taken into account. For risk characterisation a representative PEC should be 


decided upon based on measured data and a calculated PEC. 


In the risk assessment of chemicals a cautious approach is followed. This means that 


PECs are computed for a relevant scenario that describes usually the worst-case (but still 


realistic) situation. A common quantification of a vulnerable situation is a combination of 


geochemical scale and parameters, time scale and climate that results in the 90th 


percentile PEC. An example of this approach for surfactants in surface water is described 


by Feijtel et al. (1999). This approach is also used in environmental risk assessment for 


pesticide registrations (FOCUS, 2000). 


Sewage treatment plants 


Monitoring in sewage treatment plants can be very useful. The endpoint usually is a 


percentage of removal during the residence time in the sewage treatment plant. Also for 


the determination of metabolites monitoring the sewage treatment plant (STP) is a good 


tool. Monitoring in STP’s is usually not expressed as a biodegradation rate as removal 


due to degradation and/ or sorption to sludge solids is usually not resolved. Recent 


publications on monitoring in STP’s include Morral et al. (2006), Eadsforth et al. (2006) 


and Belanger et al. (2006). 


Surface water mesocosms. 


A mesocosm is a controlled field experiment. Although the primary endpoints of this 


study are the effects on aquatic organisms, it is possible to obtain information on the 


fate of substances at the same time. The system is usually closed, and spiked with the 


substance under realistic outdoor conditions, with representative flora and fauna 


included. OECD (2006) provides guidance for the set-up of microcosm and mesocosm 


experiments.  


For the marine environment no such guidance document exists, but the IOCCP 


(International Oceans Carbon Coordination Project) noted that there was an immediate 


need to develop guidelines and protocols for mesocosm experiments, and is pulling 


together appropriate scientists from different research programs to develop these. 


http://www.unesco.org/new/en/natural-sciences/ioc-oceans/.htm. The TGD (2003) 


indicates that the same rules as for fresh surface water should apply for seawater. 



http://www.unesco.org/new/en/natural-sciences/ioc-oceans/
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Relevant literature includes Grice & Reeve (1982), Lauth et al. (1996) and Culp et al. 


(2000).  


Large-scale monitoring studies have been performed for surfactants. These monitoring 


studies are generally focussing on improvement of PNEC’s or better estimates of PEC’s 


instead of better estimates of biodegradation rates. An overview of methods, fate and 


risk assessment for surfactants is given in Knepper et al. (2003). 


Soil and groundwater 


Three types of field data can be distinguished for soil and groundwater. 


 Lysimeter studies 


 Field studies  


 Monitoring studies 


Lysimeter studies can be compared with mesocosm studies. They are closed, controlled, 


outdoor systems, making it possible to use radiolabelled substances and to study the 


mass-balance. Field studies are semi-controlled, because the system is not closed, the 


mass-balance can not be checked, so loss of substance is more undefined as compared 


to lysimeter studies. In monitoring studies are even more uncertainties arise, because 


the exposure of the compartment is not under control and the system is not closed. 


Especially for pesticides many lysimeter, field and monitoring experiments have been 


performed. Guidance for the performance and evaluation of these studies, aiming at risk 


assessment in soil and groundwater is given by OECD (2000), Verchoor et al. (2001) and 


Cornelese et al. (2003). 


R.7.9.4 Evaluation of available information on degradation/ biodegra-


dation 


R.7.9.4.1 Laboratory data on degradation/biodegradation 


Non-testing data on degradation/biodegradation 


QSAR calculation 


The development and validation of (Q)SARs is an intense and continuous research area. 


The future European Chemicals Agency in collaboration with the Commission, Member 


States and the interested parties will develop and provide guidance in assessing which 


(Q)SARs may be suitable for regulatory purposes and to provide reporting formats for a 


transparent reporting the extent of validation of the models (QSAR Model Reporting 


Formats (QMRF)) as well as reporting information relevant for judging the reliability of 


predictions for individual substances (QSAR Prediction Reporting Formats (QPRF)). QMRF 


displays a description of the QSAR model relative to the five OECD QSAR validation 


principles in a systematic and summarised way (OECD 2006c). The QPRF shows how a 


prediction of an individual chemical and endpoint relates to the applicability domain of 


the used QSAR model. It furthermore contains test data information on the endpoint on 


close structural analogs to the chemical that the prediction is made for. In that case it 


also describes how closely related the analogs are to the chemical that the prediction is 
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made for. Development of QMRFs and QPRFs has already started in the framework of the 


TCNES QSAR working group and draft reporting formats on for example biodegradability 


using the BIOWIN models and CATABOL models have been developed and discussed. It 


is foreseen that the draft formats will be further refined and that the work on 


development of QRFs will continue. It is also foreseen that further guidance on use of 


QSAR models/model predictions including the use of Weight-of-Evidence approaches for 


specific regulatory purposes will continue and that further guidance will be prepared and 


issued by ECB. 


In a recent draft review an overview of existing validations of a range of the most 


frequently used QSAR models for prediction of ready/ not ready biodegradability have 


been given (Pavan & Worth, 2006). 


One example on the use of QSAR models for predicting ready biodegradability is the 


BIOWIN model (v4.02), which estimates biodegradation of organic chemicals. It has the 


following estimation summary line: 


Ready Biodegradability Prediction: YES or NO 


A recently proposed criterion (USEPA 2004) for an overall YES or NO prediction are as 


follows: If Biowin3 (ultimate survey model) result is “weeks” or faster (e.g. days or days 


to weeks) 2.75 AND Biowin5 (MITI linear model) 0.5, then the prediction is YES 


(readily biodegradable). If this condition is not satisfied, the prediction is NO (not readily 


biodegradable) according to this proposal for drawing an overall Weight-of-Evidence -


based conclusion (EPIWinn ver. 3.12, 2004). The acceptability of this generic Weight-of-


Evidence -based criterion has until now not been considered in the EU working groups 


dealing with hazard and risk assessment. 


Another example of a Weight-of-Evidence procedure that has been used is the TGD 


(2003) QSAR based screening criterion for identifying substances for persistency (P and 


vP). BIOWIN 2 <0.5 or BIOWIN 6 <0.5 and BIOWIN 3 <2.25 (- 2.75), i.e. for substances 


fulfilling this but BIOWIN indicates a value between 2.25 and 2.75 more degradation 


relevant information is generally warranted in relation to the PBT testing strategy 


according to the working practices of the EU PBT working group cf. TGD (2003) & EU WG 


on Substances of very High Concern: Working document: SHC/TS 2-3/029 2002. 


In general the following freely available BIOWIN models may be used when predicting 


the ready biodegradability of chemicals BIOWIN1, 2, 3, 5 and 6. It is noted that 


according to various validation studies performance of the models seem to differ, but in 


general not ready biodegradability predictions seems to be more certain than ready 


biodegradability predictions (GHS 2004 & OECD 2004: (ENV/JM/TG/2004)26Rev1 and 


references therein). However, in some particular cases arguments may be provided for 


using also ready biodegradability predictions for regulatory decisions (e.g. when many 


valid individual QSAR model predictions supported by read-across considerations indicate 


ready biodegradability, cf. the example with toluene in the chapter with case studies). 


The prediction value cut off points between ready and not ready biodegradability 


predictions relative to the particular BIOWIN model is indicated in the table. These cut 


off points were used in a comparison of 177 high production volume (HPV) chemicals in 


relation to biodegradation test data compared with model predictions by the shown 


QSAR models (OECD 2004: (ENV/JM/TG/2004)26Rev1) but the same cut off points have 


been used before in a range of validations studies in the past (Table R.7.9—2). 
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Table R.7.9—2 QSAR Cut off Points between Ready and Non-Ready 
Biodegradability  


QSAR model Probability 


cut off point 


Reference: 


BPP1 (BIOWIN1, linear) 0.5 Howard et al. (1992); Boethling et al. (1994); 


and TemaNord (1995) 


BPP2 (BIOWIN2, non-linear) 


BPP3 (BIOWIN3) 2.75 Boethling et al. (2004) 


BPP5 (BIOWIN5, linear) 0.5 Roije et al. (1999); Tunkel et al. (1999); and 


Boethling et al. (2003) 


BPP6 (BIOWIN6, non-linear) 


DK DEG (MCASE) yes/no Report on the Advisory list for self-


classification of dangerous substances 


(http://www.mst.dk/English/Chemicals/assess


ment_of_chemicals/The_advisory_list_for_self


classification) 


Generally it is only recommendable to use the single QSAR model predictions when these 


are clearly within the applicability domain of the model.  Whether this is the case may 


not always be easy to conclude. For BIOWIN models the structural domain can be 


checked manually by checking whether or not a prediction on the individual chemical 


was exclusively based on substructures known to the model or whether the chemical 


also contained sub-structures unknown to the model. It is noted that the BIOWIN models 


can give predictions for chemicals which only contain substructures that are unknown to 


the particular BIOWIN model (i.e. not represented in the training set of chemicals for the 


model). This is due to the fact that the BIOWIN models then revert to an assumption of 


the probability of biodegradability which is solely related to the molecular mass of the 


substance (i.e. the greater the molecular mass the less probability for a high probability 


score implying rapid biodegradation).  


This implies that checking of the applicability of whether predictions are within the 


applicability domain of BIOWIN models may be important. Contrary to this both 


Multicase and CATABOL models includes more automated features for checking whether 


the individual predictions they make are within the applicability domain of the models. 


For Multicase models the program contains possibilities to pre-define the structural 


domain by use of statistically defined criteria. However, different possibilities exist for 


defining the stringency of such definitions of the applicability domain. Also the CATABOL 


program contains possibilities to check whether predictions are inside the applicability 


domain of the model. (cf. further in Pavan & Worth, 2006). 


When using Weight of Evidence and model predications from various QSARS related to 


the same regulatory endpoint such as not ready/ ready biodegradability in order to 



http://archemcalc.com/sparc/test/login.cfm?CFID=977358&CFTOKEN=59329951

http://archemcalc.com/sparc/test/login.cfm?CFID=977358&CFTOKEN=59329951

http://archemcalc.com/sparc/test/login.cfm?CFID=977358&CFTOKEN=59329951
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increase the confidence associated overall with a general conclusion based on all model 


predictions, it is important to consider the performance of the individual models based 


on known validation information (about the sensitivity, specificity and positive and 


negative predictive values of the individual models). Another factor to consider is the 


extent to which the training sets of the models do or do not overlap (cf. further in OECD 


2004, ENV/JM/TG/2004)26Rev1 where different types of Weight-of-Evidence approaches 


referring to BIOWIN 1, 2, 5, & 6 model predictions have been exemplified and 


discussed). 


When using both individual as well as multiple QSAR model predictions for ready / not 


ready biodegradability it is relevant is to consider dropping use of predictions which are 


close to the borderline cut off between ready and not ready biodegradability. It has for 


example been proposed not using BioWIN 1, 2, 5, 4 or 6 model predictions with a 


biodegradability probability score between 0.4 and 0.6. (because the cut off point is 


0.5). Such a strategy seems according to an analysis done by RIVM on the SIDS data set 


included in OECD 2004, ENV/JM/TG/2004)26Rev1 to increase the level of predictability 


(Rorije, 2005). 


In relation to abiotic degradation several models are relevant to consider using. For 


hydrolysis it is the HYDROWIN model (v.1.67), which estimates aqueous hydrolysis rate 


constants for the following chemical classes: esters, carbamates, epoxides, 


halomethanes and selected alkyl halides (US-EPA 2004). This QSAR has only a limited 


coverage of the existing substances e.g. listed in EINECS Another possibility is using the 


hydrolysis module of SPARC for estimating a hydrolysis half-life. 


Finally included in the EPISuite is also a programme for estimation of indirect photo-


oxidation. This Atmospheric Oxidation Program for Microsoft Windows (AOPWIN) 


estimates the rate constant for the atmospheric, gas-phase reaction between 


photochemically produced hydroxyl radicals and organic chemicals.  It also estimates the 


rate constant for the gas-phase reaction between ozone and olefinic/acetylenic 


compounds. The rate constants estimated by the program are then used to calculate 


atmospheric half-lives for organic compounds based upon average atmospheric 


concentrations of hydroxyl radicals and ozone. The estimation methods used by the 


Atmospheric Oxidation Program are based upon the structure-activity relationship (SAR) 


methods developed by Dr. Roger Atkinson and co-workers. Predictions of this 


programme has recently been evaluated and found reasonable reliable in general 


(Muller, 2005). Generation of estimates for atmospheric degradation half-life of 


chemicals in the gaseous phase may be useful when making initial assessment by multi-


media modelling of the potential for long-range environmental air transport and its 


possible implication for the selection of a simulation study of degradation in the open sea 


(see Section R.7.9.6). 


SAR evaluation 


Various approaches comprised under the heading Structure-Activity Relationship (SAR) 


may be used for giving an indication of the degradation potential of a substance. 


Characteristics of a substance may give a first indication of the likely degradation 


possibilities. 


A large number of chemical substances are not completely stable, but have certain 


reactivity potential. By time or by influence of environmental factors, the substance may 
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undergo transformations, which lead to structural changes. In collecting and reviewing 


existing information on degradation characteristic of the substance, information on 


possible transformation properties is important. 


Even if biological processes accelerate the decomposition of some simple inorganic 


substances they may not normally degrade biotically and consequently biodegradability 


testing is not worth doing. The inorganic substances may dissociate in the environment 


(like water soluble salts) or undergo other transformation reactions (atmospheric 


oxidation, photo-oxidation, hydrolysis, slow biomethylation etc.) that may change the 


character or magnitude of environmental hazards or risks. The rate of these 


transformations may be fast, indicating remarkable instability of the substance under 


certain conditions. For unstable substances, the character of instability and the rate of 


transformation and transformation products (to other substances) need to be described 


to estimate hazards and fate of the chemical properly. If no test data are available, the 


rate of transformation needs to be described to some extent, i.e. the expected order of 


magnitude of rate of transformation at specified conditions (t½ = minutes, days or 


weeks?). In addition, one of the key issues is how relevant the qualitative and temporal 


conditions, in which the substance is unstable, are for typical use and/or emission 


scenario situations. 


Organic substances may contain structures that indicate a rapid biotic degradation or on 


the other hand that the substance is recalcitrant. Some organics that are not structurally 


defined may be of a natural origin, and they may often be degradable (e.g. fatty acids), 


while other types of organics often are recalcitrant (e.g. multi-branched alkyl 


structures). Cf. further in OECD (1993). 


The two main approaches used in regulatory settings are:  


 Read-across from analogues and  


 Read-across within a chemical category.  


The two approaches generally have a good regulatory acceptance and can be applied to 


any endpoints, whether physico-chemical property, environmental fate and pathways, 


ecotoxicity or toxicity.  


In principle these two approaches can therefore be applied for most types of degradation 


tests reviewed in this report and for any type or regulatory purpose (Environmental 


hazard classification, PBT and vPvB assessment and Exposure assessment) provided that 


the estimation is sufficiently robust in accordance with the currently available guidance 


documents as reviewed in the TAPIR report (IWG 3; ECB, 2005) “Non-Testing 


considerations”. Another way of assessing the robustness of the read-across and 


categorisation approaches in relation to ready biodegradability of un-tested chemicals 


will be to make comparison and make an overall evaluation relative to predictions made 


by QSAR models. 


In practice, most experience on the use of non-testing methods for estimation of the 


potential for biodegradation is available using the approaches for screening, i.e. tests on 


ready biodegradation, estimation of hydrolysis and atmospheric degradation rate time 


frame. For other types of tests, specifically those giving kinetic results e.g. simulation 


tests for an environmental compartment or determination of degradation products, the 
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applicability of these approaches are currently limited as not much experience is 


available. 


 


Testing data on degradation/biodegradation 


Abiotic degradation 


Hydrolysis 


Abiotic hydrolytic transformation of chemicals in aquatic systems may be examined at 


pH values normally found in the environment (pH 4-9) by use of the guideline: 


Hydrolysis as a Function of pH (OECD 111). This method is generally applicable to 


chemical substances (14C-labelled or non-labelled) for which an analytical method with 


sufficient accuracy and sensitivity is available. The results of a test of hydrolysis may 


include (OECD, 2006): 


 Repeatability and sensitivity of the analytical methods; 


 Recoveries; 


 Mass balance during and at the end of the study (when 14C-labelled test 


substance is used); 


 Half-life or DT50. 


Most hydrolysis reactions follow apparent first order reaction rates and, therefore, half-


lives are independent of the concentration. This usually permits the extrapolation of 


laboratory results determined at high concentrations to low environmentally realistic 


concentrations. The specific reporting requirements for the hydrolysis test are described 


in Section R.7.9.9. 


Temperature dependence of hydrolysis 


In general, the hydrolysis reactions are relatively sensitive to temperature. Reliable 


extrapolation of hydrolysis rates from higher to lower temperature (e.g. from 25°C to 


10°C) may contain remarkable uncertainties (OECD 2004; Lyman et al., 1990). 


Temperature dependence of hydrolysis reactions can be reliably determined only by 


testing the reaction rate at a number of temperatures. The OECD TG 111 on hydrolysis 


points out that higher tier (tier 2) hydrolysis tests should be carried out with a minimum 


of three temperatures and preferably at least one temperature below the standard 


reporting temperature of 25°C. The temperature dependence of hydrolysis reactions 


reflects to the intrinsic activation energy of the reaction that is taking place. The higher 


the activation energy is, the slower is the relative rate of hydrolysis at reduced 


temperature. In practice, temperature dependence of the activation energy is specific for 


each chemical and reaction, leading to moderate variability in reaction rates between 


substances at reduced temperature compared to standard reporting test temperature 


(25°C).  
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High extrapolation uncertainties can be best avoided by selecting appropriate testing 


temperatures. For the PBT/vPvB assessment purposes, the 10°C testing temperature is a 


good choice for tier 2 testing purposes18. 


However, a rough hydrolysis temperature correction estimate may be done by using 


equation: t ½ (X°C) = t ½ e (0.08 (T - X). This equation uses "fixed" activation energy (ca. 


70 kJ/mol) for all hydrolytic reactions and for all substances. This equation results to 


fixed 1.5 fold change in hydrolysis rate per each 5°C change in temperature. 


Modifications to the hydrolysis test conditions 


At screening level, priority should be given to test results applying standard test 


methods. However, quite often modifications to standard methods are needed to 


overcome testing difficulties, but basically these test modifications should not have 


influence on the observed degradation rates. For instance in highly modified test 


systems, surface-controlled reactions can predominate over bulk solution hydrolysis 


(reflecting rather soil than aquatic environment). The highly modified systems may 


result in different, poorly comparable degradation rates than would be predicted from 


standard guideline based rates in homogeneous solutions.  


Typically very dilute solutions and relatively low temperature are the prevailing 


environmental conditions. Attention is needed to interpret whether these test conditions, 


e.g. test temperature and test substance concentration have had such influence on the 


test results that reliable extrapolation to environmental conditions is possible. If the 


abiotic transformation is likely to be reversible in the environmental conditions, the 


relevance of the transformation observed must be carefully interpreted whether results 


can be used in persistence assessment. 


For example, unnecessarily high concentrations of test substances and buffers should be 


avoided since reaction mechanism may be heavily influenced by high concentrations as 


well highly elevated temperature. 


Phototransformation 


The potential effects of solar irradiation on the fate of chemicals in surface water and soil 


may be examined by use of the draft guidelines: Phototransformation of Chemicals in 


Water – Direct and Indirect Photolysis and Phototransformation of Chemicals on Soil 


Surfaces, respectively (OECD, 2006). 


The direct and indirect phototransformation of chemicals in natural water bodies is a 


complex process that depends on a number of factors such as: 


 the chemical structure and electronic absorption spectrum of the chemical; 


 the concentration, composition, and absorption spectra of chromophoric 


dissolved organic matter (CDOM; from which photosensitizers and singlet 


oxygen arise); 


                                           


18 Please note that 12˚C is at present considered by authorities as the mean temperature of 
European surface waters and is required by the ECHA Member State Committee to be used as the 
testing temperature for new simulation degradation tests. 
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 the concentration of nitrate (the primary source of hydroxyl radicals); and 


 the solar photon flux spectrum to which the chemical, CDOM and nitrate are 


exposed. 


Any data on degradation half-lives or DT50, DT75 and DT90 values should be reported 


along with calculations associated with these data, and the results of any outdoor 


experiments, if the latter have been conducted. Where possible, information on 


transformation products should be provided as well (OECD, 2006). 


The level of information required in the test report depends on the complexity and 


purpose of the study. Consequently, OECD has identified a number of tiers for direct and 


indirect photolysis in water (see the relevant guidelines for details, OECD, 2006). 


Phototransformation data may be of use for assessing direct photolysis in air. It may 


also be of use for assessing photolysis in water when factors such as water depth, 


suspended matter and latitude are taken into account. 


Biodegradation 


Ready biodegradability 


Ready biodegradability tests must be designed so that positive results are unequivocal. 


Given a positive result in a test of ready biodegradability, it may be assumed that the 


chemical will undergo rapid and ultimate biodegradation under most environmental 


conditions. In such cases, no further investigation of the biodegradability of the 


chemical, or of the possible environmental effects of transformation products, is normally 


required. However, the fact that the chemical is found to be readily biodegradable does 


not exclude a possible need for further information about biodegradation rate constants 


and the transformation products in cases of high influx into a receiving environment. 


Realising that ready biodegradability tests may sometime fail because of the stringent 


test conditions, in general, and the differences among the individual tests in terms of 


their stringency, consistent positive test results from test(s) should generally supersede 


negative test results. However, when conflicting test results are reported, it is 


recommended to consider such differences in stringency and to check the origin of the 


inoculum in order to check whether or not differences in the adaptation of the inoculum 


may be the reason (OECD, 2006). 


When faced with conflicting results using different ready protocols, it is also important to 


consider the following. 


 Test material concentration 


- Very high concentrations (100 mg/L) used for some 301 tests 


increases the probability of inhibition or mass transfer issues for low 


solubility materials. 


- Very low concentrations (2-5 mg/L) used for the closed bottle test can 


sometimes overestimate degradation given the poor signal to noise 


(theoretical vs. background) in the test. 
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 Inoculum 


The pre-treatment of the inoculum such as in the MITI test (OECD 301C) 


seriously impact the diversity of the microbes (Forney et al., 2001). 


 The Analyte  


O2 uptake tests result in problems due to difficulties in estimating theoretical 


O2 production when chemical structure is not defined and elemental analyses 


are complicated and the chemicals are resistant to oxidation in a COD 


analysis. Greater confidence should be given to CO2 based tests because of 


better certainty around the theoretical values. 


A negative result in a test for ready biodegradability does not necessarily mean that the 


chemical will not be degraded under relevant environmental conditions and persist in the 


environment. A failed ready biodegradability test indicates that further testing under less 


stringent test conditions should be considered at the next level. 


The OECD tests which can be used to determine the ready biodegradability of organic 


chemicals include the six test methods described in the OECD 301 test guidelines. The 


following pass levels of biodegradation, obtained within 28 days, may be regarded as 


evidence of ready biodegradability: 70% DOC removal (TG 301 A and TG 301 E); 60% 


theoretical carbon dioxide (ThCO2; TG 301 B); 60% theoretical oxygen demand (ThOD; 


TG 301 C, TG 301 D and TG 301 F). 


These pass levels have to be reached in a 10-day window within the 28-day period of the 


test. The 10-day window does not apply to TG 301 C or if the test substance represents 


a mixture of homologous compounds e.g. technical surfactants. The 10-day window 


begins when the degree of biodegradation has reached 10% DOC removal, ThOD or 


ThCO2 and must end before or at day 28 of the test. The pass levels of either 60% ThOD 


(or ThCO2) or 70% DOC removal practically represent complete ultimate degradation of 


the test substance as the remaining fraction of 30-40% of the test substance is assumed 


to be assimilated by the biomass or present as products of biosynthesis (OECD, 2006). 


Another test for ready biodegradability, which represents an alternative to the CO2 


Evolution Test (OECD 301 B), is the Headspace Test (Ready Biodegradability – CO2 in 


sealed vessels; OECD 310). This test is especially suitable for volatile compounds. In this 


test, the CO2 evolution resulting from the ultimate aerobic biodegradation of the test 


substance is determined by measuring the inorganic carbon (IC) produced in sealed test 


bottles, and the pass level has been defined as 60% of theoretical maximum IC 


production (ThIC). 


Ready biodegradability tests usually last for 28 days. However, biodegradability tests 


may be ended before 28 days, i.e. as soon as the biodegradation curve has reached a 


plateau for at least three determinations. Alternatively, they may be prolonged beyond 


28 days when the curve shows that biodegradation has started but that the plateau has 


not been reached by day 28 (OECD, 1992). Where chemicals have not achieved the pass 


criterion for ready biodegradability in the 28-day test duration the substances are not 


considered to be readily biodegradable by OECD (1992). Substances where mass 


transfer or substance availability is limited fall into this category e.g. poorly-water 


soluble substances. 
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Tests should be conducted in accordance with the OECD principles for Good Laboratory 


Practice, and the test report should include the information identified in Section R.7.9.9. 


Marine Biodegradability 


The OECD TG 306 on Biodegradability in Seawater includes seawater variants of the 


Closed Bottle Test (OECD 301 D) and of the Modified OECD Screening Test (OECD 301 


E). Degradation of chemicals in seawater has generally been found to be slower than 


that in freshwater tests inoculated with activated sludge and sewage effluent, and, 


therefore, a positive result obtained during 28 (Closed Bottle Method) or 60 days (Shake 


Flask Method) in the biodegradability in Seawater test can be regarded as evidence of a 


chemical’s potential for biodegradation in the marine environment. A result of >20% 


ThOD or DOC removal is indicative of potential for primary biodegradation in the marine 


environment, whereas a result of >60% ThOD or 70% DOC removals is indicative of 


potential for ultimate biodegradation in the marine environment (OECD, 2006). When a 


chemical attains >60% ThOD or >70% DOC removal in a Biodegradability in Seawater 


test (OECD 306), it can also be expected to fulfil the criteria for ready biodegradability. 


Modified Ready Biodegradability Tests 


Two modifications to the standard ready biodegradability and marine biodegradability 


tests have been identified below. These consider biodegradability testing at low test 


substance concentrations and assessing the biodegradation of poorly water soluble 


chemicals. Provided that all other conditions in the Ready Biodegradability Tests are 


fulfilled, these tests are regarded as Ready Biodegradability Tests and the results can be 


used directly in classification. 


Testing at low test substance concentrations due to inoculum toxicity 


For chemicals that are known or expected to exert toxicity to the microbial inoculum a 


lower test substance concentration should be used. The toxicity of the test substance to 


microorganisms can be determined using one of a number of microbial toxicity tests e.g. 


the activated sludge respiration inhibition test (OECD 209). Where possible the lower 


test substance concentration should still allow the assessment of biodegradability to be 


determined through the measurement of carbon dioxide evolution, oxygen demand or 


dissolved organic carbon removal. Reduction in the toxicity in the ready biodegradability 


tests may also be achieved by the introduction of carriers allowing the ‘slow-release’ of 


the test substance during the test period. 


Conducting studies at low concentrations may only be possible if the test chemical is 


available containing an appropriate radioisotope.  If this is not possible then the primary 


biodegradability of the test chemical should be measured using specific chemical 


analysis.  If primary degradation is being measured then an attempt should be made to 


identify any major degradation products. 


Guidance on biodegradability assessments of poorly water-soluble substances 


The standardised ready biodegradation test methods adopted by the OECD that are 


listed above were initially developed to evaluate the biodegradability of test substances 


which are soluble in water to at least 100 mg.l-1 provided they are non-volatile and non-


adsorbing. For substances that are poorly soluble in water, volatile or adsorbing OECD 
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concluded that only a subset of the ready biodegradability test guidelines were applicable 


(Table R.7.9—3).  


For poorly-water soluble substances these are the OECD 301B, 301C, 301D and 301F 


tests and the OECD 310 test.  For volatile substances these are the OECD 301C, 301D 


and 301F tests and the OECD 310 test. For adsorptive substances these are the OECD 


301B, 301C, 301D and 301F tests and the OECD 310 test. 


Tests using DOC analysis cannot be used to assess the biodegradability of poorly water-


soluble substances unless it is measured in addition to another parameter.  Specific 


chemical analysis can also be used to assess primary degradation of the test substance 


and to determine the concentration of any intermediate substances formed. Specific 


chemical analysis is obligatory in the MITI method (OECD 301C; OECD, 1992). 


Strategies to determine the biodegradability of poorly water-soluble chemicals are 


described in Section R.7.9.10. 


Enhanced Biodegradation Screening Tests 


A number of potential enhancements to the ready biodegradation test have been 


identified. These enhancements have been identified to assist in persistency 


assessments and are not to be used in Classification and Labelling. The enhancements 


are designed to help improve the environmental relevance of biodegradability 


assessments without the immediate requirement for simulation level testing. The 


potential enhancements described below have been published and they would benefit 


from being ring-tested by appropriate international standards bodies. Test substances 


that degrade in these enhanced biodegradation screening tests will not be considered as 


readily biodegradable. 


With the exception of the MITI I test (OECD 301C), the current ready biodegradation 


tests the inoculum can be obtained from a number of sources as long as it has not been 


pre-exposed to the test chemical or it is not from a site with a high level of exposure to 


industrial chemicals. The current ready biodegradability testing approach includes use of 


inoculum from e.g. municipal STP pre-exposed to chemicals which are normally emitted 


to STPs. 


For both ready biodegradability and simulation degradation tests biodegradation depends 


upon one or more competent micro-organism(s) being introduced into the test flask and 


these microorganisms being able to establish themselves under the conditions of the 


test. For many substances the use of replicate flasks may give rise to high levels of 


variability and several studies for an identical substance can give conflicting results. 


These variable results are largely due to differences in the composition of the microbial 


inoculum introduced into the test flask on day zero. Therefore strategies are required to 


ensure that a representative microbial diversity is introduced into the test system. In 


simulation tests it is essential to have a representative diversity present in the inoculum 


source to ensure environmental realism. This is especially true for biodegradation tests 


that use small test vessels.  


Therefore test strategies are required that can maximise the diversity and adaptation of 


microbes in the test system without compromising environmental realism or the 


philosophy that the innate ability of the environmental degradation potential is being 


assessed. It must be reiterated that the purpose of using enhanced biodegradation 
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screening tests is to confirm a potential for degradation, which can be considered in 


persistency assessment (e.g. PBT and vPvB assessment). These tests, however, do not 


provide information on ready biodegradability. Test approaches in enhanced 


biodegradation screening tests could include: 


 Test duration - the test duration for poorly soluble substances and substances 


with extended lag phases is important. Where biodegradation is still occurring 


in a ready biodegradability test weekly determinations could be continued and 


made up to day 60. In accordance with OECD guidance the test should be 


stopped when degradation has ceased i.e. three time points give the same 


result. 


 Testing in larger vessels – the drive to generate tests that allow rapid and 


small-scale chemical assessments does not work for biodegradability 


assessments. At very small test volumes the total number of and the number 


of different types of microorganisms introduced into the test flask decreases. 


Conducting biodegradation tests using larger volumes of environmental 


waters increases the total number of microorganisms introduced into the test, 


and the number of different types, without changing the density of 


microorganisms introduced (Ingerslev et al., 2001). This will increase the 


probability of introducing a competent microorganism into the test vessel. 


 Increasing the biomass concentration - Testing at a number biomass 


concentrations, using tangential flow filtration to concentrate the microbes in 


environmental waters, as advocated by Thouand et al. (1996) and ECETOC 


(2004) may enable a most probable number (MPN) approach to 


biodegradation testing to be developed i.e. it may be possible to identify that 


a competent microorganism was present in x litres of river water etc. This 


approach recognises that when conducting biodegradability assessments with 


less than one litre of an environmental water sample it will not reflect the 


total number and types of microorganism that a chemical will routinely 


encounter once released to an environmental water course. 


 Low-level pre-adaptation test systems – adaptation or enrichment of 


environmental microorganisms that can degrade particular chemical 


substances is a natural phenomenon. Low-level pre-adaptation test could 


include conducting a second ready biodegradability test using the inoculum 


derived from the initial study. This should reduce the lag period preceding the 


onset of biodegradation. 


 Semi-continuous assessments - conducting a ready biodegradability study 


using an inoculum derived from test systems fed with the test substance at 


environmentally realistic concentrations on a semi-continuous basis. Semi-


continuous test systems help maintain the diversity, viability and nutrient 


status of the biodegradability tests whilst allowing the potential for adaptation 


to be determined over time (such as the semi-static version of OECD TG 309, 


Toräng et al., 2005).  
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Inherent Biodegradability 


The tests that can be used to determine the inherent biodegradability of organic 


chemicals include three methods described in the OECD test guidelines 302 A-C: 


Modified SCAS Test (OECD 302 A), Zahn-Wellens/EMPA Test (OECD 302 B) and Modified 


MITI Test (II) (OECD 302 C). 


Biodegradation above 20% of theoretical (measured as BOD, DOC removal or COD) may 


be regarded as evidence of inherent, primary biodegradability, whereas biodegradation 


above 70% of theoretical (measured as BOD, DOC removal or COD) may be regarded as 


evidence of inherent, ultimate biodegradability. Care must be taken when using DOC 


removal to ensure that elimination did not occur through adsorption or volatilization. The 


shape of the degradation curve should give an indication whether or not a biological 


degradation process occurred.  When results of ready biodegradability tests indicate that 


the pass level criterion is almost fulfilled (i.e. ThOD or DOC slightly below 60% or 70% 


respectively) such results can be used to prove inherent biodegradability.  This is also 


the case when the pass level criterion is fulfilled but the 10-day window criterion is not.  


Such application of ready biodegradability tests, which may include their incubation 


beyond 28 days, may in some cases eliminate the need for additional testing of 


biodegradability in inherent or simulation tests (OECD, 2006). 


Inherent biodegradability data may be used for extrapolation to a rate constant in 


models for estimation of the elimination of chemicals in STP. However, this extrapolation 


is only allowed, if the pass level of 70% degradation in the Zahn-Wellens/EMPA Test is 


reached within seven days, including the lag-phase and the log-phase, the log-phase 


should be no longer than three days, and the percentage removal in the test before 


biodegradation occurs should be below 15%. The pass level of 70% in the Modified MITI 


Test (II) must be reached within 14 days, including the lag-phase and the log-phase, 


and the log-phase should be no longer than three days. 


Simulation tests 


Simulation tests aim at assessing the rate and extent of biodegradation in a laboratory 


system designed to represent either the aerobic treatment stage of STP or 


environmental compartments, such as fresh or marine surface water (OECD, 2006). 


Sewage treatment 


The fate of chemicals in STPs can be studied in the laboratory by using the Simulation 


Test. 


Aerobic Sewage Treatment: Activated Sludge Units (OECD 303 A) and Biofilms (OECD 


303 B). The removal of the test substance is determined by monitoring the concentration 


of DOC and/or Chemical Oxygen Demand (COD) in the influent and effluent. The test 


recommends addition of the test substance at a concentration of DOC between 10 mg/L 


and 20 mg/L. However, many chemicals are normally present at very low 


concentrations, even in waste water, and procedures for testing the biodegradation at 


suitably low concentrations (<100 μg/L) are presented in Annex 7 to the TG 303 A 


(OECD, 2006). 
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Biodegradation in a DOC based Continuous Activated Sludge (CAS) test can only be 


determined when the material is non-sorptive since biodegradation is the only relevant 


removal mechanism assuming the test material is non-volatile. If a radiolabelled CAS is 


performed and a mass balance is done on the effluent and solids, it is possible to 


determine biodegradation for any type of non-volatile compound. The value of a CAS for 


estimating biodegradation increases when off-gases are trapped for CO2 and other 


organic volatiles. 


No specific pass levels have been defined for the elimination of chemicals in aerobic 


sewage treatment simulation tests. The test results may be used to estimate the 


removal in STPs and the resulting effluent concentrations for prediction of the 


concentration in the treatment plant and the receiving aquatic environment. 


The assessment of biodegradability and/or removal in sewage treatment plants should 


preferably be based on results from tests simulating the conditions in treatment plants. 


Such a test may be the OECD 303 A test. Data from non-standardised tests and/or tests 


not performed according to the principles of GLP may be used if expert judgement has 


confirmed them to be equivalent to results from the standardised degradation tests on 


which the calculation models, e.g. SimpleTreat, are based. The same applies to STP 


monitoring data, i.e. in-situ influent/effluent measurements. 


There is separate endpoint specific guidance for toxic effects of substances on STPs (see 


Section R.7.8.18). 


Soil, sediment and water 


The following tests can be used to simulate the biodegradation of organic chemicals 


under environmentally realistic conditions in soil, sediment or surface water: Aerobic and 


Anaerobic Transformation in Soil (OECD 307); Aerobic and Anaerobic Transformation in 


Aquatic Sediment Systems (OECD 308); and Aerobic Mineralisation in Surface Water – 


Simulation Biodegradation Test (OECD 309). 


Aerated soils are aerobic, whereas water-saturated or water-logged soils are frequently 


dominated by anaerobic conditions. The surface layer of aquatic sediments can be either 


aerobic or anaerobic, whereas the deeper sediment is usually anaerobic. These 


conditions in soil or sediment may be simulated by using aerobic or anaerobic tests 


described in the test guidelines (OECD 307 and OECD 308). 


Generally, a low concentration of the test substance is used in tests designed to 


determine biodegradation. A low concentration in these types of tests means a 


concentration (e.g. from 1 μg/L to 100 μg/L in TG 309), which is low enough to ensure 


that the biodegradation kinetics (first order or pseudo-first order) obtained in the test 


reflect those expected in the environment. 


Where possible simulation studies should be conducted at environmentally relevant 


temperatures e.g. the temperature that the environmental media was collected. 


However, it is recognized that these higher tiered studies take up a large laboratory 


footprint and it may not be practically possible to conduct the test at the environmental 


temperature. In such cases attempts should be made to reduce the temperature as far 


as practically possible. 
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When using radiolabelled chemicals, the label should be located in the most recalcitrant 


part of the molecule when total mineralisation is assessed.  Measuring disappearance of 


the parent compound by chemical analysis does not imply mineralisation. Simulation 


tests are especially useful if it is known from other tests that the test substance can be 


mineralised and that the degradation, which is measured, covers the rate determining 


process. 


The results of simulation tests may include: 


 First order or pseudo-first order rate constant; 


 Degradation half-life or DT50 


 Length of the lag phase 


 Half-saturation constant; 


 Maximum specific growth rate; 


 Fraction of mineralised label, and, if specific analyses are used, the final level 


of primary degradation; 


 The fraction of bound residue; 


 Mass balance during and at the end of the study; 


 Identification and concentration of major transformation products, where 


appropriate; 


 A proposed pathway of transformation, where appropriate; 


 Rate of elimination (e.g. for risk assessment purposes) 


Non-standard published biodegradation studies 


When judging poorly reported or non-standard data then the following minimum 


information needs to be available in order to make any use of the data: 


 The source and density of the inoculum, this should not be taken from an 


industrial site and the density should be equivalent to that of a ready 


biodegradation test 


 Any pre-treatment of inoculum including pre-exposure to the test chemical 


 The test chemical, its purity and the concentration that is used in the test 


 The motivation for the study 


 The analyte being measured (parent compound, DOC, BOD or CO2 evolution) 


 Details regarding the biochemical pathway for degradation if available 


 Either a removal percentage or a degradation rate 
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Reporting biodegradation studies 


FOCUS (2006) makes a distinction between biodegradation endpoints used as a trigger 


for higher tier studies (trigger endpoint) and biodegradation endpoints used in risk 


assessment (modelling endpoint). The main difference in approach is that for trigger 


higher tier studies the best fitting kinetic model is applied, for instance a biphasic kinetic 


model or a lag-phase model, while for modelling endpoint and use of data on risk 


assessment the choice of the kinetic model should be in agreement with the kinetics 


used in the environmental fate model used in the risk assessment. Until now, the 


environmental fate models are based on first-order kinetics. So in practice modelling 


endpoints should be derived with first-order kinetics. 


The principle of reporting biodegradation studies is that enough information should be 


provided to allow independent reproduction of the results and verification with 


alternative software packages. The following aspects of kinetic analysis should be 


reported: 


 Software package(s) and version. To facilitate independent duplication of 


results it is preferred that the kinetic analyses are performed with publicly 


available software packages, commonly used for such analyses. 


 A listing of all original values to be used in the analysis. When datapoints are 


discarded as part of the kinetic analyses, the rationale for discarding 


datapoints should be included in the report 


 Analyses. Exact description of kinetic models used in the regressions. 


Software options like range limits, initial values, restrictions in optimization 


should be described. 


 Visual and statistical assessment of the results. Figures of predicted and 


observed values (i.e. concentrations) as a function of time and residual plots. 


Other statistical endpoints that support the decision-making process should be 


reported. 


 Uncertainty (standard deviation or confidence interval) of degradation rate 


constant and formation fractions of metabolites. 


 If the DT50 is extrapolated beyond the experimental period this should be 


clearly stated in the report. 


Temperature correction 


Incubation temperature is one of many factors that need to be considered when 


conducting higher tiered biodegradation studies. Others include the substance 


concentration, test volume and geometry, airflow rate and cometabolism. 


Temperature is an issue within Europe due to the wide range of environmental 


temperatures that a chemical may experience in the field. Where the competent 


degrader is a mesophile, rates of degradation in a test conducted in the laboratory at 


20C may be higher than those measured in the field. However, where the competent 


degrader is a pyschrophile the rates of degradation in the environment may be higher 


than those observed at 20C in the laboratory. Consequently, there can be no systematic 


or universal correction factor for temperature that should be applied to higher tiered 
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biodegradation studies. However, for persistence assessments where the B and T 


criterion have been met, and simulation data exist for degradation at 20C, consideration 


should be given whether temperature correction should be applied. This will be 


particularly important where the measured half-life is close to the persistence criteria,. 


This correction, if applied, should be based on the Arhenius equation and extrapolate 


from 20C to the temperature of the environmental media at the point of sampling19. No 


temperature correction is required for sewage treatment plants simulations (OECD 303). 


Determination of degradation products 


By measuring parent material, bio-transformation products or metabolites and bound 


material as a function of time, it is possible to assess the fate of the test substance in 


the specified environmental compartment. When a substance is not fully degraded or 


mineralised, degradation products may be determined by chemical analysis. The 


methods will have to be substance specific and consequently no guidance on choice of 


method can be given. For some substances, radio-labelled chemicals and specific 


chemical analyses may allow reasonable fate assessment by measuring subsequent 


metabolite formation and decay. 


Where analytically possible, identification, stability, behaviour, molar quantity of 


metabolites relative to the parent compound should be evaluated. Additionally, the 


predicted degradation rate of the parent material, log Kow of the metabolites relative to 


the parent compound, and the potential toxicity of metabolites may be investigated. The 


first step in a PBT assessment for metabolites should be their degradation half-life. If the 


metabolites are long-lived or persistent, they should then be assessed for 


bioaccumulation and toxicity. The following statement from the TGD is relevant in this 


regard: “In principle the persistence in the marine environment should be assessed in 


simulation test systems that determine the half-life under relevant environmental 


conditions. The determination of the half-life should include assessment of metabolites 


with PBT-characteristics. The half-life should be used as the first and main criterion in 


order to determine whether substances should be regarded as persistent”. 


Where the potential toxicity of significant metabolites is concerned, microbial 


degradation processes usually lead to more polar compounds than the parent, but in 


some cases to less polar compounds. This can be seen in the HPLC-RAD chromatographs 


routinely produced during simulation tests. Reduced lipophilicity may be one indication 


that the metabolites are less harmful than the parent material. Preliminary information 


on toxicity can be obtained with the help of measured Kow values and QSAR predictions 


for postulated and identified metabolites. 


Knowledge of bound residues and incorporation into biomass also needs to be considered 


and should be seen as a potential removal pathway. The OECD 308 (2002) Guideline 


                                           


19 Please note that since its 32nd meeting the Member State Committee has started to require new 
simulation degradation studies to be carried out at 12˚C, which is understood as the mean 


temperature of European surface waters. Accordingly, temperature correction of degradation half-
lives from already available study results to 12˚C is recommended. In the absence of 
equations/models reflecting temperature dependence of biodegradation, the Arrhenius equation as 


provided under section on “Temperature dependence of hydrolysis” in this Guidance (or a similar 
appropriate equation designed to normalise physico-chemical degradation rates) can be used as a 
possible means of normalisation. 
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advises as follows: “Bound residues represent compounds in soil, plant or animal that 


persists in the matrix in the form of the parent substance or its metabolite(s) after 


extractions. The extraction method must not substantially change the compounds 


themselves or the structure of the matrix… In general, the formation of bound residues 


reduces the bioaccessibility and the bioavailability significantly (1) [modified from IUPAC 


1984 (2)].” Extraction of the sample, often with a suitable organic solvent is generally 


repeated 3 or 4 times until no further yield is achieved. Typically a range of solvents are 


used of increasing polarity (e.g. methanol, acetone, acetonitrile and hexane etc.) under 


ambient conditions. If the entire residual radioactivity cannot be recovered then 


appropriate solvent may be mixed with weak acids or bases or coupled to ultrasonic 


extraction.  This aims to provide different conditions that may lead to the chemical or 


metabolite being released back into solution. Finally, the use of strong acids, bases or 


refluxing could undoubtedly extract the sample more thoroughly but could alter both the 


compounds of interest and the matrices. Such severe extraction techniques are rarely if 


employed in e.g. routine soil or sediment/water testing. The extraction methods and 


efficiencies as well as analytical methods and detection limits should always be reported. 


These considerations should aid in determining the following environmental assessments 


for classification, PBT/vPvB and potential exposure. 


Environmental hazard classification: 


When a substance is not fully mineralised, but rapidly degraded to less degradable 


degradation products, the environmental hazard of these should be considered before a 


final judgement of whether a substance is readily or rapidly degradable. 


PBT and vPvB assessment: 


When a substance is not fully mineralised, but degraded to more persistent degradation 


products, the PBT/vPvB properties of these should be evaluated before a final judgement 


of whether a substance fulfils the persistence criteria. More guidance is given chapter 


R.11. 


Exposure assessment: 


When a substance is not fully mineralised, but degraded to more persistent degradation 


products, the environmental exposure concentrations should be determined for these 


products. Consequently, the safety assessment should also consider the degradation 


products. 


R.7.9.4.2 Field data on degradation/biodegradation 


In higher tier studies biodegradation is not always visible as a separate process. Other 


processes like transport, adsorption, volatilization, uptake in plants or organisms, 


hydrolysis also contribute to the fate of the substance simultaneously. In order to derive 


biodegradation rate inverse modelling can be applied to quantitatively separate 


biodegradation from other processes.  


Measured concentrations in the mesocosm, lysimeter, or field experiments are compared 


with simulated concentrations in an environmental model, and de biodegradation rate 


constant is computed by a parameter estimation procedure (manually by trial and error 


or automated by a software package for example PEST) until the modelled concentration 







Chapter R.7b: Endpoint specific guidance 


Version 2.0 – November 2014 203 


 


 


fit to the measured data. Procedures are described in FOCUS (2006), an example is 


published by Dubus et al. (2004). 


R.7.9.4.3 Exposure considerations for degradation/biodegradation 


The major factors that are related to exposure within the context of degradation relate 


to: 


 the use of the chemical; 


 the chemicals emission pattern (continuous or intermittent release); 


 the compartment to which the chemical is released (this can be more than 


one compartment); 


 the amount per time unit or rate of chemical released; 


 the rate of degradation; and 


 the physico-chemical properties of the chemical. 


The physico-chemical properties of the chemical and the compartment to which the 


chemical is released will have a large influence on where the chemical will be transported 


to and distributed to within the environment (see Chapter R.16). The emission pattern 


(continuous or intermittent) will influence the ability of competent microorganisms to 


establish themselves and for biodegradation to occur. The amount of chemical released 


will also influence the kinetics of biodegradation.  


The identification of the environmental compartment(s) is of primary importance for a 


PBT, vPvB or /and risk/exposure assessments. A simulation test will normally not be 


required for all environmental compartments. The compartments of highest exposure 


and risk should be tested first if testing is required for refinement of risk assessment:  


 If testing is triggered for PBT assessment different types of considerations 


should be made: The selection of most appropriate suitable simulation test(s), 


should consider the intrinsic properties of the chemical (e.g. water solubility, 


vapour pressure, log Kow, Kp), its use and emission pattern (including the 


primary receiving compartment(s). 


 The Kp (sediment) may be used as an indicator of whether testing in a water-


sediment system may be warranted. Although for substances with Kp >2000 


an aquatic sediment simulation test might be relevant in addition to a pelagic 


simulation test, a good test of this type does not exist yet. 


 Results from multi-media modelling (e.g. Mackay level 3 models) could also 


be explored in order to evaluate the environmental compartment(s) of 


primary concern.  It is noted that the results of such models should be used 


with care, as the results (distribution of mass fraction in the different 


environmental compartments) are strongly dependent of the relative size of 


the environmental compartments, and the emission parameters employed in 


the modelling. Contrary to the result of Mackay level 1 modelling, Mackay 


level 3 modelling is also dependent of the release pattern (fraction of emission 


between air, water, soil) and thus also on the use of the substance.  
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 Nevertheless a case-by-case evaluation of the results of such models may be 


useful and may even indicate whether or not chemicals may expose pristine 


environmental compartments (e.g. open sea) to a significant extent (i.e. 


indicate a significant potential for long range environmental transport via the 


atmosphere). 


One of the key aspects for consideration is the volatility of the compound. By affecting 


the partitioning to other media and compartments from the source compartment(s) and 


the kinetics of that transfer, volatility is a key physico-chemical properties that greatly 


influence the overall persistence of a chemical in the environment, as defined by the 


mean time that a molecule resides in the system taking into account all intra-media and 


transfer processes (OECD, 2002). 


Webster et al. (1998) have pointed out the inconsistencies which result when using only 


specific degradation half-lives for determining the environmental persistence and 


ignoring the mode/compartment of entry and the effects of partitioning to other media. 


Usually, intra-media and transfer processes are ignored in the assessment of 


persistence, whereas it should be considered that: 


 compartment specific degradation half-lives might be overly conservative 


when a chemical does not partition significantly into that compartment; 


 compartment specific degradation half-lives are not independent of each 


other; 


 the amount lost by degradation in a specific compartment is determined both 


by the compartment specific degradation rate constant and the amount of 


substance present in that compartment (Wania & Mackay, 2000). 


There are several parameters that impact on the volatility of a chemical and its inter-


compartmental partitioning, including aqueous solubility and vapour pressure (VP). 


There are also a number of parameters that may be useful for assessing volatility and 


inter-compartmental transport, including octanol-air partitioning constant and the 


Henry’s law constant. When assessing the persistence of a chemical with high volatility, 


it is therefore recommended not to rely only on specific-medium degradation half-lives 


but to also consider on a case-by-case basis if these half-lives will cover the overall 


persistence of a chemical in the environment. This might be achieved by the use of 


multimedia fate models. 


R.7.9.4.4 Remaining uncertainty for degradation/biodegradation 


Chemicals that fulfil the criteria for ready biodegradability are likely to undergo rapid 


degradation in the environment under most conditions (OECD, 2006). However, it must 


be recognised that these tests are very stringent and most chemicals will not fulfil the 


pass criteria for ready biodegradability. For chemicals that exhibit between 40 and 60% 


mineralisation in ready biodegradability test, extensive primary biodegradation would 


have occurred even though the use of non-specific endpoints such as DOC and BOD do 


not directly measure this. Therefore there will remain a large degree of uncertainty 


about the biodegradability of many chemicals and testing at higher levels or tiers will be 


required. 
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At present the data set for biodegradation of general chemicals in higher tiered studies 


such as the OECD 308 test is relatively small. These tests were originally designed for 


plant protection products and have not been routinely applied to general chemicals. Even 


though such tests constitute the highest tier testing of biodegradation there are 


uncertainties connected with their use.  


One example is that degradation half-lives may vary between different sites from where 


the environmental compartments inoculum and test media are sampled. Another 


example is, that it is uncertain what the value of conducting the strict anaerobic test part 


of the OECD 308 test is, and how these data can be used in CSA. 


Identifying the compartments of concern can also be problematic in the absence of 


accurate use and emission data or data concerning the potential for environmental long-


range transport. Confidence can be improved if such data are comprehensive and 


accurate. 


R.7.9.5 Conclusions for degradation/biodegradation 


R.7.9.5.1 Concluding on suitability for Classification and Labelling20 


Environmental hazard classification requires information on aquatic toxicity, degradation 


and bioaccumulation. In the previous EU classification system (Council Directive 


67/548/EEC) and in the “Globally Harmonised System of classification and labelling of 


chemicals (GHS)” (United Nations GHS (Rev.1) 200521) / CLP  , the determination of the 


appropriate risk phrases or hazard statements are often based on an integration of this 


information. However, this integrated approach is not considered here, as the ITS is 


concerning degradation aspects alone.  


Under the degradation part of the EU and GHS classification criteria two aspects need to 


be evaluated: 


Previous EU system (DSD): 


 Whether “the substance is readily degradable or not” 


 Whether “additional scientific evidence concerning degradation” is available, 


i.e. whether there is “a proven potential to degrade rapidly in the 


environment” 


GHS/CLP: 


 Whether there is a “lack of rapid degradability” 


 Whether there is “other evidence of rapid degradation” 


                                           


20 For more up-to-date information please see the Guidance on the Application of the CLP Criteria, 
section 4.1.3.2.3.2 and Annex II which have been updated in April 2012.  


21 Please nore that Please note that rev. 4 is available 


(http://www.unece.org/trans/danger/publi/ghs/ghs_rev04/04files_e.html) 


 



http://www.unece.org/trans/danger/publi/ghs/ghs_rev04/04files_e.html
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Some guidance on interpretation of information on degradation is available given in 


Annex VI of Directive 67/548/EEC and this has been further developed in part 4 and 


Annex 9 to the GHS criteria (United Nations GHS (Rev.1) 200521)/ CLP. This latter 


guidance, which has been internationally agreed by OECD, forms the principal basis for 


this guidance on the suitability of degradation data on classification. For the purposes of 


decisions on classification and testing strategies, the two terms ‘not readily degradable’ 


and ‘lack of rapid degradation’ may be considered as synonymous.  


The decision criteria for evaluating the suitability of available information on use in a 


decision on environmental hazard classification should consequently be focused on these 


aspects. At each step of the ITS, the available information will need to be evaluated 


against the aspects described above. The definition of ready (or rapid) degradability 


covers both biotic and abiotic degradation. Under most environmental conditions 


hydrolysis will be the major abiotic removal process. Data on either or both biotic or 


abiotic degradation would be sufficient to make a decision on rapid degradation. 


Degradation can be monitored by either measuring the complete breakdown of the 


chemical to carbon dioxide and water (ultimate degradation), or simply the measuring 


the disappearance of the parent substance, primary degradation. While ultimate 


degradation is preferred, primary degradation can be used to define the pass levels in 


each of the degradation tests provided certain conditions are met. Data on primary 


biodegradability may be used for demonstrating rapid degradability only when it can be 


satisfactorily demonstrated that the degradation products formed do not fulfil the criteria 


for classification as hazardous to the aquatic environment. 


In general, where experimental data are not available, and there are no additional data 


from structurally similar substances, a substance must be considered as not rapidly 


degraded. The following types of non-test data may be considered, however, as 


contributing to a decision on ready or rapid degradation for classification purposes. 


QSAR Data 


In the absence of experimental or environmental data, the predictions from QSARs 


models described in Section R.7.9.3.1 may be considered.  No formal decision has been 


taken on how to use (Q)SAR derived information on biodegradability for classification 


purposes in the EU. In relation to the development of the GHS, the usefulness of 


(Q)SARs for predicting ready biodegradability is considered (United Nations GHS (Rev.1) 


2005). It is stated that (Q)SARs for predicting ready biodegradation are normally not yet 


sufficiently accurate to predict rapid degradation. However, it is a general rule that when 


no useful information on degradability is available - either experimentally derived or 


estimated - the substance should be regarded as not readily or not rapidly degradable 


and (Q)SAR prediction can be used as supporting evidence of this. 


The reason for this discrimination on usability of different outcomes of (Q)SAR 


predictions is that currently conducted validations and comparisons between test data 


and (Q)SAR predictions often seem to suggest that the probability of a correct prediction 


of a slow biodegradation is high, while the probability of a correct prediction of a fast 


biodegradation is significantly lower (e.g. OECD 2004). This is however according to 


validation studies where (Q)SAR predictions have been compared with ready 


biodegradability test data and the sensitivity and specificity of not ready biodegradability 


predictions seem to be dependent on the particular (Q)SAR model in question (cf. OECD 
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2004:ENV/JM/TG(2004)26Rev1 and references therein). Generally however when a 


substance is estimated to be slowly biodegradable, sufficient information is normally 


considered available on biodegradability for hazard classification purposes, when no test 


data are available. When a substance is estimated to biodegrade fast, further 


information gathering is normally necessary (United Nations GHS (Rev.1) 200522). 


Structurally related substances 


When no experimental data are available, the potential for rapid degradation in the 


aquatic environment may also be assessed by examining available data on structurally 


related substances. There will always need to be an element of expert judgement in such 


an evaluation, but this approach may be particularly relevant where the QSAR prediction 


described above suggests rapid degradation. If such a prediction is supported by 


experimental evidence from structurally similar substances, then this can be considered 


as convincing evidence for rapid degradation for classification purposes. Equally, of 


course, such data on similar structures may provide evidence of a lack of rapid 


degradation. In general, expert judgement should be used in a conservative way. 


Degradation data suitable for use in classification 


Ready Biodegradation 


Ready biodegradability is defined in the OECD Test Guidelines No. 301 (OECD 1992). All 


organic substances that degrade to a level higher than the pass level in a standard OECD 


ready biodegradability test or in a similar test should be considered readily 


biodegradable and consequently also rapidly degradable. Many literature test data, 


however, do not specify all of the conditions that should be evaluated to demonstrate 


whether or not the test fulfils the requirements of a ready biodegradability test. 


However, provided a test is conducted within the constraints and quality criteria defined 


in Section R.7.9.4, it may be considered as a ready biodegradability test for the purposes 


of classification. In the context of classification, the individual test pass levels are 


considered an important part of the criteria. 


When conflicting results in ready biodegradability tests are obtained the positive results 


could be considered valid irrespective of negative results, when the scientific quality of 


the former is good and the positive test results are well documented, including 


assurance of the use of non-pre-exposed (non-adapted) inoculum. (United Nations GHS 


(Rev.1) 200523). Before a decision is made on the appropriate result to use, however, 


the data should be carefully examined to determine whether there is a simple or clear 


explanation for the differences in result. Not all of the various screening tests are 


suitable for the testing of all types of substances, and results obtained by the use of a 


test procedure which is not suitable for the specific substance should be evaluated 


carefully before a decision on the use is taken (see Section R.7.9.2). Equally, where 


                                           


22 Please note that rev. 4 is available 


(http://www.unece.org/trans/danger/publi/ghs/ghs_rev04/04files_e.html) 


23 Please note that rev. 4 is available 


(http://www.unece.org/trans/danger/publi/ghs/ghs_rev04/04files_e.html) 



http://www.unece.org/trans/danger/publi/ghs/ghs_rev04/04files_e.html

http://www.unece.org/trans/danger/publi/ghs/ghs_rev04/04files_e.html
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possible, the inoculum source should be checked to ensure a positive result is not the 


result of artificially pre-adapted inoculum. 


Nevertheless, where a positive result has been obtained using a standard and valid 


methodology, this will be used to indicate rapid degradation for classification, 


irrespective of other negative results. This will hold true unless there are strong Weight-


of-Evidence or structural reasons to question this result. 


Modified ready biodegradation tests 


There are circumstances when it may be necessary to modify the standard guidelines in 


order to test a particular substance. This is particularly true for poorly water soluble 


substances, and also those that show toxicity to micro-organisms at the concentrations 


of the test. These modifications are described in Section R.7.9.4. Such tests are 


regarded as ready biodegradation tests and can be used directly in classification. 


BOD5/COD 


Information on the 5-day biochemical oxygen demand (BOD5) can be used for 


classification purposes only when no other measured degradability data are available. 


Thus, priority is given to data from ready biodegradability tests and from simulation 


studies regarding degradability in the aquatic environment. The BOD5 test is a 


traditional biodegradation test that is now replaced by the ready biodegradability tests. 


Therefore, this test should not be performed today for assessment of the ready 


biodegradability of substances. Older test data may, however, be used when no other 


degradability data are available. For substances where the chemical structure is known, 


the theoretical oxygen demand (ThOD) can be calculated and this value should be used 


instead of the chemical oxygen demand (COD). 


Test duration less than 28 days 


Sometimes degradation is reported for tests terminated before the 28 days period 


specified in the standards (e.g. the MITI (1992) test data). These data are of course 


directly applicable when degradation greater than or equal to the pass level is obtained. 


When a lower degradation level is reached, the results need to be interpreted with 


caution. One possibility is that the duration of the test was too short and that the 


chemical structure would probably have been degraded in a 28-day biodegradability test. 


If substantial degradation occurs within a short time period, the situation may be 


compared with the criterion BOD5/COD 0.5 or with the requirements on degradation 


within the 10-days time window (OECD 301A,C,D,E and F) or 14-days time window 


(OECD 301B). In these cases, a substance may be considered readily degradable (and 


hence rapidly degradable), if: 


 the ultimate biodegradability exceeds 50% within 5 days and  


 the ultimate degradation rate constant in the test system in this period is 


greater than 0.1 day-1 corresponding to a half-life of 7 days in the test system 


(see Section R.7.9.11). 


Other convincing scientific evidence 


Rapid degradation in the aquatic environment may be demonstrated by other data than 


referred to using the standard assessment methods covered above. This may be data on 
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biotic and/or abiotic degradation. Data on primary degradation can only be used where it 


is demonstrated that the degradation products shall not be classified as hazardous to the 


aquatic environment, i.e. that they do not fulfil the classification criteria. 


Scientific evidence must be provided that the substance is degraded in the aquatic 


environment to a level of >70% within a 28-day period. If first-order kinetics is 


assumed, which is reasonable at the low substance concentrations prevailing in most 


aquatic environments, the degradation rate will be relatively constant for the 28-day 


period. Thus, the degradation requirement will be fulfilled with an average degradation 


rate constant, k >0.043 day-1 which corresponds to a degradation half-life of 16 days. In 


determining whether this half-life criterion is met, care should be taken to ensure that an 


appropriate account has been taken of the temperature of the study. 


The evaluation of data on fulfilment of this criterion should be conducted on a case-by-


case basis by expert judgement. However, guidance on the interpretation of various 


types of data that may be used for demonstrating a rapid degradation in the aquatic 


environment is given below. In general, only data from aquatic simulation tests are 


considered directly applicable. However simulation test data from other environmental 


compartments could be considered as well, but such data require in general more 


scientific judgement before use. 


Hydrolysis 


Data on hydrolysis (cf. OECD 111) might be considered for classification purposes only 


when the longest half-life t½ determined within the pH range 4-9 is shorter than 16 days. 


However, hydrolysis is not an ultimate degradation and various intermediate degradation 


products may be formed, some of which may be only slowly degradable. Only when it 


can be satisfactorily demonstrated that the hydrolysis products formed do not fulfil the 


criteria for classification as hazardous for the aquatic environment, data from hydrolysis 


studies could be considered. 


When a substance is quickly hydrolysed (e.g. with t½ < a few days), this process is a 


part of the degradation determined in biodegradation tests. Often, hydrolysis is the initial 


transformation process in biodegradation.  


Aquatic simulation tests 


Aquatic simulation tests are tests conducted in laboratory, but simulating environmental 


conditions and employing natural samples as inoculum. It should be noted that the OECD 


303 test is not simulating conditions in the aquatic environment but in sewage treatment 


plants and consequently, results from this test are not valid for classification. Results of 


aquatic simulation tests (mineralisation rate, degradation half-life) may be used directly 


for classification purposes when realistic environmental conditions in surface waters are 


simulated. Such tests are described in Section R.7.9.3. 


Soil and sediment degradation data 


It has been argued that for many non-sorptive (non-lipophilic) substances more or less 


the same degradation rates are found in soil and in surface water (see Section R.7.9.10). 


For adsorptive substances, a lower degradation rate is generally expected in soil than in 


the water-phase due to partly immobilization caused by sorption. Thus, when an 


adsorptive substance has been shown to be degraded rapidly in a soil simulation study, 
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it is most likely also rapidly degradable in the aquatic environment. It is therefore 


proposed that an experimentally determined degradation in soil is sufficient 


documentation for a rapid degradation in surface waters. Such tests are described in 


Section R.7.9.3.  


Field investigations 


Parallels to laboratory simulation tests are field investigations or mesocosm experiments. 


In such studies, fate and/or effects of chemicals in environments or environmental 


enclosures may be investigated. Fate data from such experiments might be used for 


assessing the potential for a rapid degradation. This may, however, often be difficult, as 


it requires that an ultimate degradation can be demonstrated. This may be documented 


by preparing mass balances showing that no non-degradable intermediates are formed, 


and which take the fractions into account that are removed from the aqueous system 


due to other processes as e.g. sorption to sediment or volatilisation from the water 


environment. In general, mesocosms and field studies are not useful for classification 


and labelling purposes. 


Monitoring data 


Representative monitoring data may demonstrate the removal of contaminants from the 


aquatic environment. Such data are, however, very difficult to use for classification 


purposes. The following aspects should be considered before use: 


 is the removal a result of degradation, or is it a result of other processes as 


e.g. dilution or distribution between compartments (sorption, volatilisation)? 


 is formation of non-degradable intermediates excluded? 


Only when it can be demonstrated that removal as a result of ultimate degradation fulfils 


the criteria for rapid degradability, such data might be used directly for classification 


purposes. In general, monitoring data can only be used as supporting evidence for 


demonstration of either persistence in the aquatic environment or a rapid degradation. 


Degradation data not suitable for use in classification 


Inherent biodegradability tests 


Substances that are degraded more than 70% in tests for inherent biodegradability have 


the potential for ultimate biodegradation (OECD Test Guidelines). However, because of 


the optimum conditions in these tests, the rapid biodegradability of inherently 


biodegradable substances in the environment cannot be assumed. The optimum 


conditions in inherent biodegradability tests stimulate adaptation of the microorganisms 


thus increasing the biodegradation potential, compared to natural environments. 


Therefore, positive results in these tests should not be interpreted as evidence for rapid 


degradation in the environment. 


STP simulation tests 


Results from tests simulating the conditions in a sewage treatment plant (STP) (e.g. the 


OECD 303) cannot be used for assessing the degradation in the aquatic environment.  
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Photochemical degradation 


Information on photochemical degradation (cf. OECD GD(97)21) is difficult to use for 


classification purposes. The actual degree of photochemical degradation in the aquatic 


environment depends on local conditions (water depth, suspended solids, turbidity, etc.) 


and the hazard of the degradation products is usually not known. Probably only seldom 


will enough information be available for a thorough evaluation based on photochemical 


degradation. 


Volatilisation 


Chemicals may be removed from some aquatic environments by volatilisation. In general 


these data do not represent degradation and are not used in classification. The reason is 


that the degree of volatilisation from the aquatic environment is highly dependent on the 


environmental conditions of the specific water body in question, such as the depth and 


the gas exchange coefficients (depending on wind speed and water flow). In general, 


therefore, the Henry's Law constant cannot be used for assessment of the degradation 


(here removal of a chemical from the water phase) in relation to aquatic hazard 


classification of substances. However, substances that are gases at ambient temperature 


may be exempted from this general recommendation. 


R.7.9.5.2 Concluding on suitability for PBT/vPvB assessment 


Annex XIII of the REACH Regulation lays down specific criteria by which the terms 


Persistent and very Persistent are defined. These are: 


Persistent: a degradation half-life in the freshwater environment >40 days, or 


freshwater sediment >120 days, or marine water >60 days or marine sediment >180 


days, or soil >120 days 


Very Persistent: a degradation half-life in water (freshwater or marine) >60 days or 


sediment >180 days, or soil >180 days 


While the criteria are specific in terms of the defined degradation half-lives, it is 


recognised that the terms freshwater, marine, sediment and soil cover a range of 


different environments with different degrading potential, and thus the application of the 


criteria is by no means straight forward. In general, all available degradation and 


physico-chemical data should be evaluated and the potential of these data to influence 


the final decision considered. As a minimum, information on the vapour pressure, water 


solubility, octanol/water partition coefficient and Henry’s Law Constant must be available 


(see Section R.7.1.22), and the impact of these data on the test design and data 


interpretation should be considered, as well as appropriate degradation data. 


The half-lives described are considered to represent degradation half-lives; it is 


insufficient to consider removal alone where this may simply represent the transfer of a 


substance from one environmental compartment to another. Degradation may be biotic 


or abiotic, e.g. hydrolysis, and result in complete mineralisation, or simply the removal 


of the parent substance (primary degradation). Where only primary degradation is 


observed, it may be necessary to identify the degradation products. This will be 


considered further in Section R.7.9.6. 
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Degradation Test Data 


Simulation tests 


In principle Environmental Simulation Studies in an appropriate environmental media at 


environmentally realistic conditions are the only tests that can provide a definitive 


degradation half-life that can be compared directly to the persistence criteria as defined 


in Annex XIII. Such tests allow both biotic and abiotic degradation processes to operate. 


A correctly conducted study using either the OECD Guidelines 307 (soil), 308 


(water/sediment) or 309 (water), as described in  Section R.7.9.6, with the degradation 


half-life calculated for the appropriate compartment either by direct substance analysis 


or some other suitable method such as radiolabel analysis, would allow direct 


comparison to the criteria. Even with a correctly conducted study, however, results can 


be difficult to interpret, particular where partitioning between phases and/or 


aerobic/anaerobic conditions can arise. Tests should report the degradation rate in each 


media determined through mineralisation, e.g. volatile 14C, and/or direct substance 


analysis. Where mineralisation is measured a full mass balance of the substance and any 


degradation products/metabolites should be determined, and in water-sediment or soil 


tests they should include determination of the level of bound residues present. Where 


primary degradation is observed, the identity of the principal metabolites (section on 


assessment of metabolites below) or possibly relevant metabolites should also be 


determined. Where only degradation of the parent substance is monitored, this may not 


remove all the concerns and further assessment of the degradation products may be 


required in order to complete the PBT/vPvB and Chemical Safety Assessments. 


In general, a single simulation study may be sufficient provided the environmental media 


at environmentally realistic conditions selected for study are appropriate.  Availability or 


generation of multiple simulation test data may allow more Weight of Evidence  based 


conclusions to be drawn in relation to environmental degradation half-lives for one or 


more environmental compartments by expert judgement.  


This may allow more robust decisions to be taken when considering the persistency in 


relation to the PBT criteria. Selection of the appropriate test, and environmental media 


are described in Section R.7.9.6. 


There may also be available non-standard simulation data, i.e. data generated before 


the standard Guidelines were agreed. Such data may be useful in reaching a decision on 


persistence provided the conditions of the tests properly simulate an appropriate 


environment. Such data would normally be considered along with other evidence such as 


screening test data, QSAR estimations or chemical categorisation or other structural 


analogy to support a final conclusion. 


Inherent Biodegradability 


Lack of degradation (<20% degradation) in an inherent biodegradability test equivalent 


to the OECD 302 series would provide sufficient information to confirm persistence 


without the need for a further simulation test. The tests provide optimum conditions to 


stimulate adaptation of the microorganisms thus increasing the biodegradation potential, 


compared to natural environments. A lack of degradation, therefore provides convincing 


evidence that degradation in the environment would be slow. When interpreting such 
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tests, it should be realised that the very low solubility of many PBT/vPvB substances 


may reduce the availability and hence the degradability of the substance in the test 


Field data 


A range of field investigation approaches such as mesocosms, lysimeters etc are 


described in Section R.7.9.4. These are not normally designed to measure just 


degradation processes and thus cannot be considered to yield a degradation half-life that 


can be read directly against the criteria. Nevertheless, evidence of degradation (or lack 


off) may provide evidence as part of a Weight-of-Evidence approach to making a 


decision. 


Monitoring 


Monitoring data can also provide evidence to support a conclusion on persistence. 


Monitoring in itself cannot demonstrate persistence because the presence of a substance 


in the environment can arise for a range of reasons. Nevertheless, the presence of a 


substance in the environment in remote regions, or regions not directly exposed 


suggests sufficient persistence for transport to occur, which also need to be considered. 


Assessment of the potential persistence of metabolites 


Where a substance is degraded by abiotic means or partly biodegraded it may be 


necessary to consider whether there are any breakdown products or metabolites that are 


formed that could be potential PBTs/vPvBs. Where the original substance forms a 


breakdown product or metabolite that could be a PBT/vPvB, there will need to be an 


assessment of how much the breakdown product or metabolite constitutes compared 


with the parent substance. In relation to degradation testing results, including those 


from simulation degradation tests which also include investigation of degradation 


pathways (OECD TG 307, 308 and 309) there are often practical constraints to the 


analytical identification of transformation products. Biotransformation/ degradation 


pathways may be complex and many different degradation products may be formed and 


some only in small amounts. Practical constraints in relation to analytical methodologies 


for identification of degradation products may thus limit the possibility for identifying 


them chemically, when they occur in very small concentrations. In the simulation 


degradation test guidelines for soil, water-sediment and surface water, transformation 


products detected at >10% of the applied concentration of the parent compound at any 


sampling time (principal metabolites) should be identified unless reasonably justified 


otherwise. However transformation products for which concentrations are continuously 


increasing during the study should also be considered for identification, even if their 


concentrations do not exceed the limit given above, as this may indicate persistence. 


The need for quantification and identification of transformation products should be 


considered on a case-by-case basis with justifications. 


Neither a readily biodegradable substance (based on ultimate degradation) nor its 


metabolites will normally need to be assessed because any metabolites can be assumed 


to be minimal and transient. 


Likewise a rapidly hydrolysable substance, with t1/2 <12 hrs will not need to be assessed. 


However, for such rapidly hydrolysable substances, which will degrade sufficiently rapidly 


either in a WWTP or the environment, the degradation products themselves need to be 


considered in addition to, or instead of, the parent substance. For these degradation 
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products it is likely that a CSA/CSR will need to be prepared, which will include an 


assessment of the PBT/vPvB properties. 


To assess whether the breakdown products or metabolites may be potential PBT or vPvB 


substances, the following approaches may be helpful; 


 Based on the structure of the parent molecule, predictions of the structures of 


the breakdown products/metabolites may be made.  These can be based on 


QSAR models/ expert systems e.g. CATABOL or Multicase and by employment 


of expert judgement, supported by appropriate documentation. 


 At higher tonnages (>100 t/y) there is a requirement to identify breakdown 


products/metabolites. For PBT/vPvB assessment, relevant 


transformation/degradation products must always be assessed (for further 


guidance, see Chapter R.11 of the Guidance on IR&CSA). The registrant shall 


provide sufficient evidence that either the approach above is sufficient or 


conduct specific analytical identification. 


 Results obtained from valid (Q)SAR models can be used instead of testing or 


as supporting test results data when the conditions laid down under Annex XI 


point 1.3 of the Regulation are met.  


 Structural alerts or read-across may also be considered, where the structure 


of the breakdown products/metabolites is sufficiently described that this can 


be supported. 


Screening information 


The criteria that apply to the definition of persistence result in effect, to a pass or fail, 


i.e. the measured or estimated degradation half-life is above or below a specific 


threshold. It is not always necessary to know the exact degradation half-life value, but 


rather simply that it is above or below the threshold. Screening data can therefore be 


applied which, based on long experience in application across a wide range of 


substances, can be used to make judgements regarding the likelihood that a substance 


will degrade more or less rapidly than the threshold criteria. Screening data will either 


lead to a decision that no further testing is needed since the substance is expected to 


degrade sufficiently rapidly that neither the P nor vP thresholds will be exceeded, or lead 


to the conclusion that further testing is required in order to apply the definitive criteria. 


In general, it would not be possible to apply the screening criteria to a definitive 


judgement that a substance is P or vP, except as part of a Weight-of-Evidence argument, 


or when the degradation of a substance does not exceed 20 % in a test on inherent 


biodegradation. 


Ready Biodegradation 


Any data available that has been used to show a substance is readily degradable for the 


purposes of applying the hazard classification criteria can be used to define ready 


degradability with respect to the screening criteria for Persistence. The principal data 


available will be that from a standard ready biodegradability test, and a pass/fail in this 


test can be applied to the screening criteria defined (in Chapter R.11 of the Guidance on 


IR&CSA). While normally a 10-day window criterion for classification purposes applies in 


this test for single substances, this is considered unnecessary in defining the pass level 
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when considering persistence and the ‘pass’ criterion applies over the 28-day period. 


Depending on the test method, a pass criterion of 60 and 70 % degradation as defined 


in the respective guidelines should be applied. It should be noted that substances being 


considered as potentially PBT/vPvB are often poorly soluble in water and this may cause 


significant difficulties in the conduct of the test, and in particular low levels of 


biodegradation may be observed due to low substance availability. It is possible to 


modify the standard test to improve this availability using the techniques described in 


Section R.7.9.4 and R.7.9.10. This type of testing is acceptable in defining ready 


biodegradability for the purposes of screening for persistence. 


Hydrolysis 


Data from the hydrolysis test may be used to determine the lack of persistence. Since 


the intention is that the degradation half-life determined in the testing should reflect the 


persistence in the real environment, data on hydrolysis rate will generally be required 


over a range of environmentally relevant pHs from pH 4 to pH 9 and at environmentally-


relevant temperatures. Where data are not available over the full range of environmental 


pHs, justification must be provided for the selected pH, which should be that pH where 


the slowest degradation would be expected. Normally the longest degradation half-life 


would be selected. 


Any data generated from laboratory testing would also need to be corrected for 


temperature (see Section R.7.9.4.10). 


Enhanced biodegradation screening tests 


To obtain data from well-documented studies in which the standard conditions of the 


ready test have been changed in a specified way to better reflect the timescales and 


degradation processes in the environment is especially relevant for P- and vP-


assessment. Such enhancements of some of the standard conditions of the screening 


tests address time for adaptation and a more environmentally realistic microbial biomass 


diversity. Generation of data from enhanced screening tests allow P and vP-assessment 


to be considered in decision making at the screening phase, i.e. without generation of 


more expensive simulation degradation test data. The enhanced screening tests are 


restricted to using only natural environmental media as the source of inoculum e.g. 


marine and freshwater. Enhanced screening studies using inocula derived from sewage 


treatment works cannot be used in persistence assessments. 


For the enhanced screening tests that extend the test duration, or have increased test 


vessel size or biomass concentration, or are running two RBTs back-to-back, the normal 


test criteria could be applied without the 10-day window exclusively for the purpose of 


assessing persistence (60% or 70% depending on analyte). Both respirometric and 


parent compound analysis should be reported. Where primary degradation is used to 


establish a level of degradation, metabolites should be considered further. 


If the semi-continuous procedure of the test using natural environmental waters (OECD 


309) is chosen, then the degree of removal or clearance in the semi-continuous vessels 


needs to be reported. When a sample of liquor is removed from the semi-continuous 


vessel to seed the ready biodegradation test RBT then the normal RBT pass criteria 


without the 10-day window apply, but it will need to be stated how many cycles the 


semi-continuous system has been run. 
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There is little experience currently available on the use of these approaches as detailed 


in Section R.7.9.4, but these data can be considered on a case-by-case basis, 


particularly where clear additional data are available from QSARs or other structural 


analogues that support the conclusions drawn. 


Inherent biodegradation 


Data from inherent biodegradability tests would not normally be used to determine 


persistence except where a clear lack of degradation (<20 % degradation in an inherent 


test) can indicate a lack of environmental degradation as described above. Nevertheless, 


such data can be examined to determine whether the degradation in the test was 


sufficiently rapid to meet the special criteria detailed in Section R.7.9.4 and R.7.9.6. If 


these conditions are met, then the data can be used at the screening stage. In other 


conditions, further testing will normally be indicated. Where full mineralisation occurs, 


with non pre-adapted bacteria, in a MITI II study (OECD 302C) (pass level 70%) within 


the first 14 days, or in a Zahn–Wellens study (OECD 302B) in 7 days, this is can be used 


to conclude that the substance is not persistent. 


R.7.9.5.3 Concluding on suitability for use in chemical safety 
assessment 


Degradation data are used in the chemical safety assessment to: 


 determine the level of removal of a substance from waste water in a Sewage 


Treatment Plant 


 determine the initial soil concentration for the purposes of calculating a PECsoil 


local 


 determine the steady state PECregional for each environmental compartment. 


Ready biodegradation 


Data on ready biodegradation can be used, and is a requirement of Annex VII. The data 


should contain information of the pass or fail status against the appropriate test 


thresholds, including whether the 10-day window criteria has been met. For poorly 


soluble substances, adjustments to the test protocol as described in Section R.7.9.4 are 


acceptable. Equally, test thresholds may be applied on the basis of primary degradation 


if these data are available, but if primary degradation is considered as the principal 


degradation route, further information on the degradation products may be required. For 


readily biodegradable chemicals, regional environmental concentrations in environmental 


media i.e. surface water, sediment and soil can be calculated by the use of Mackay level 


3 models. The default degradation rates for such readily biodegradable chemicals can be 


used as input values (see Guidance on CSA). 


Hydrolysis 


Data from the hydrolysis test may be used if hydrolysis is a dominant route of 


degradation. These data may also be used to indicate: 


 where problems may arise in generation and interpretation of aquatic toxicity 


data 
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 where degradation can occur such that further consideration may need to be 


given to major degradation products 


 where the degradation rate constant may need adjusting in the determination 


of the PECregional 


Rapid hydrolysis, for example, may influence the fate of a substance entering an STP in 


the same way as primary biodegradation and may require further investigation of 


potential hydrolysis products. Where data are only available for the screening part of the 


hydrolysis study, little quantitative information is available and the calculation of an 


environmental rate constant is not possible. Nevertheless, where the estimated 


degradation half-life is <24 hours, this will provide clear evidence of environmental 


degradation, and consideration must be given to the identification and further evaluation 


of any degradation products. 


Hydrolysis data are needed over the range of environmentally relevant pHs from 4 to 9 


(See TG 111) and should be corrected for temperature before use in the CSA (see 


Section R.7.9.4). 


Inherent biodegradation 


Where information on inherent biodegradation is available, particularly from the Zahn-


Wellens, or the MITI (II) studies (OECD 302B & C), these data should be examined to 


determine whether the special criteria detailed in Section R.7.9.4 are met. Where these 


criteria are met, the information may be used in the CSA to help determine the fate of 


the substance in an STP and by use of default degradation rates for inherently 


degradable chemicals in calculating the regional environmental concentrations in surface 


water, sediment and soil by the use of Mackay level 3 models (see chapter R.16). 


A pass level (>70%) degradation in an inherent test may be used in similar manner to a 


pass in a ready test, where a specific STP may be considered as adapted. This is 


described further in the CSA Guidance. In other circumstances to those described above, 


data from inherent biodegradation testing cannot be used in the CSA. 


Photochemical degradation 


Information on direct photolysis is difficult to interpret in the CSA since its significance in 


the aquatic environment depends on local conditions (water depth, suspended solids, 


turbidity, etc.). Nevertheless, where a degradation rate constant can be derived for site 


specific environmentally realistic conditions, these may be used in the assessment on a 


case-by-case basis where justified by a knowledge of local conditions. Information on 


indirect photolytic degradation half-life may be used for estimation of generic regional 


concentrations in air by use of generic assumptions about light intensity (latitude and 


season, length of day) and concentration of hydroxyl radicals in the air. 


Refining a Chemical Safety Assessment 


Where it is necessary to develop further the screening assessment, the following 


information and testing can be considered if available, or generated as a result of testing 


according to Annexes VI to X. 
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Sewage Treatment Plant Simulation Test 


At screening level, models such as SIMPLETREAT are used to predict the level of 


degradation in an STP based on simple biodegradation screening tests as described 


above. A STP simulation test should give a direct measure of substance removal under 


realistic operating conditions. The assessment of biodegradability and/or removal in 


sewage treatment plants should therefore be based on results from tests simulating the 


conditions in treatment plants such as the OECD 303A test or the newly proposed OECD 


TG on biodegradation in STPs. It should be noted that the former test does not give a 


direct measurement of degradation but rather removal of the test substance including 


both degradation and adsorption as characterised by a STP. Normally inflow and outflow 


DOC or specific analysis is used and the concentrations material may be used and a full 


mass balance obtained.  


Data from non-standardised tests and/or tests not performed according to the principles 


of GLP may be used if expert judgement has confirmed them to be equivalent to results 


from the standardised degradation tests on which the calculation models, e.g. 


SimpleTreat, are based. The same applies to STP monitoring data, i.e. in-situ 


influent/effluent measurements. 


Environmental Simulation Tests 


The CSA will sometimes require the generation of a ‘regional’ or background steady state 


concentration that might arise from a particular emission or load to an environmental 


compartment. These are calculated using standard fugacity models that require inputs of 


the transport characteristics between environmental compartments and the degradation 


rates for each compartment. At screening level, these are estimated from simple 


screening data described above. Where refinement of these degradation rates is needed, 


data from environmental simulation testing can be used. The particular tests chosen 


should seek to simulate the compartment(s) of concern. These tests are requirements 


listed in Annexes IX to X. The decision on which specific test should be selected is 


considered in Section R.7.9.4 and R.7.9.6. 


In addition, the soil environment simulation test may also be used to further refine the 


local PEC soil where an initial concentration is calculated based on an assumption of a 


number of years of exposure, followed by an addition load from land spreading of 


sewage sludge. Both the initial concentration, and added concentration can be refined by 


a measure soil degradation rate constant from a simulation test.  


Field data 


A range of field investigation approaches such as mesocosms, lysimeters etc are 


described in Section R.7.9.4. These are not normally designed to measure just 


degradation processes and thus cannot be considered to yield a degradation half-life that 


can be read directly against the criteria. 


R.7.9.5.4 Information not adequate 


The prerequisite for use of other information than those types specified by the 


information requirements of REACH is that such information alone or in combination with 


other information is: 
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 equivalent to the results that would be obtained by standard testing, and 


 adequate for the three regulatory endpoints: Classification and Labelling, PBT 


assessment and chemical safety assessment. The equivalence and adequacy 


will have to be substantiated by a Weight-of-Evidence approach using expert 


judgement and making best use of all existing information. 


Weight of Evidence is closely linked to “integrated testing strategies (ITS)”, in that the 


available evidence can help to determine the subsequent testing steps. Results from 


these subsequent tests affect the Weight of Evidence, which leads to a new decision on 


whether there is any need of further testing, and so on. The ITS’s are designed to be 


flexible and applied on a case-by-case basis.  


The following scheme outlines a systematic approach how to use all available 


degradation data on a Weight-of-Evidence decision (Figure R.7.9—1). It provides a step-


wise procedure for the assessment of different types of information, which might be 


helpful to come to an overall conclusion that may include the requirement for additional 


data. The scheme proposes a flexible sequence of steps, the order of which depends on 


the quality and quantity of data. Step 1, which is a collection of information on physico-


chemical properties rather than an assessment of available information, is a prerequisite 


for the further assessment of other information. All steps are associated with three 


distinct activities: (i) the gathering of information, (ii) the evaluation of the quality of a 


distinct piece of information, and finally (iii) the overall assessment of all available 


information. 


Weight of Evidence is a decision-making activity aiming at concluding on degradation of 


a substance based on integration of information from different sources and various 


aspects of uncertainty. It will often require expert judgement. To make this expert 


judgement transparent and comprehensible it is essential that all information used, all 


steps carried out in the evaluation process and all conclusions drawn are fully 


documented and justified.  
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Figure R.7.9—1 A Weight-of-Evidence Approach for Assessing Degradation 
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a) Summary of existing standard and non-standard degradation 


data in relation to the requirements of Annexes V – VIII 


b) Identification of data gaps according to Annexes V – VIII 


c) Summary of remaining uncertainty 


d) Summary of additional information that might assist PEC 


and persistency assessment 
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Step 1 – Characterisation of the substance 


a) Verification of the structure 
b) Collation of relevant physico-chemical properties 
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a) Substance properties  


b) Exposure considerations 
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Step 1 – Characterisation of the Substance 


Initially it is important gather as much data about the chemical. This includes its CAS 


number, chemical formulae, chemical structure, purity and whether there are any known 


isomers. 


Information on the following physico-chemical properties determined using the relevant 


OECD technical guidelines identified is also desirable: vapour pressure, water solubility, 


absorption - desorption using a batch equilibrium method, partition coefficient (n-


octanol/water), dissociation constants in water, partition coefficient (n-octanol/water) - 


HPLC method, and Estimation of the Adsorption Coefficient (Koc) on Soil and on Sewage 


Sludge using High Performance Liquid Chromatography (HPLC). 


Step 1 – Characterisation of the substance 


a) Verification of the structure 
b) Collation of relevant physico-chemical properties 


c) Information about toxicity to microorganisms 
d) Collation of use and emission data 


Identification of possible analogues 


a) Collection of data for possible analogues 
b) Read across from analogues 


Evaluation of information 


a) Evaluation of standard information 
b) Evaluation of non-standard information 


c) Collation of monitoring data 
d) Exposure modelling 


Evaluation of QSAR results 


a) Are valid QSAR predictions available? 
b) Is the training set appropriate? 


Step 3 – Weight-of-Evidence assessment 


a) Summary of existing standard and non-standard degradation 


data in relation to the requirements of Annexes V – VIII 
b) Identification of data gaps according to Annexes V – VIII 


c) Summary of remaining uncertainty 
d) Summary of additional information that might assist PEC 


and persistency assessment 


Step 4 – Evaluation of factors for waiving 


a) Substance properties 
b) Exposure considerations 


c) Analytical considerations 
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Prior to assessing existing biodegradability data or requiring new biodegradation data it 


is important to assess information about the chemicals toxicity to microorganisms. Data 


from tests such as the activated sludge respiration inhibition test (OECD 209) are 


appropriate. 


Finally, any information that can be gathered about the use and emission of the chemical 


will help determine the potential relevance of existing data, and it will also assist in 


prioritising additional degradation data requirements in Steps 2 and 3. 


Step 2 – Evaluation of factors for Waiving 


There are a number of factors for waiving testing based on substance and exposure 


properties. These include: 


 Biodegradability studies are not required for inorganic chemicals as they 


cannot be tested for biodegradability. 


 Hydrolysis tests are not required for readily biodegradable chemicals, as the 


test will provide little additional information since rapid mineralisation of the 


chemical in the environment is assumed. In addition, if the chemical does 


hydrolyse this will occur in the ready biodegradation test and if it is 


accompanied with mineralisation >60% then it is unlikely that any terminal 


degradation products will exist. Hydrolysis tests are also difficult to conduct 


with chemicals that are highly insoluble in water and their relevance is likely 


to be low as such chemicals are unlikely to be associated water in the 


environment. 


 Simulation studies in surface water, soil and sediment are not required for 


readily biodegradable chemicals as it is assumed that they will undergo rapid 


degradation in the environment. Specific simulation studies are also not 


required if direct or indirect exposure is unlikely. When it is not necessary for 


PBT-assessment (e.g. the substance not either vB or not B or T) it may not be 


required for risk assessment purposes either if the exposure is so low that no 


refinement of the PECregional is indicated. 


 Identification of degradation products are not required for readily 


biodegradable substances as the 60% pass criteria assumes that the 


remaining 40% has been assimilated into new microbial biomass and any 


transient metabolites have been degraded. 


Step 3 – Information gathering 


For chemicals where known analogues exist, relevant physico-chemical and degradation 


data need to be collated. In the case of biodegradation, where the biochemistry of 


biodegradation is known, analogues can include chemicals that are know to be degraded 


through identical mechanisms e.g. ß-oxidation of certain hydrocarbons. It is also known 


that different pathways for biodegradation can exist for closely related analogues. 


Particular care will need to be taken with respect to differences in physico-chemical 


properties as simple structural changes to a chemical molecule can alter the behaviour of 


the chemical in the environment. 
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In the substance dossier mixed types of information is usually available. The information 


could be arranged according to information type each with its characteristics according 


to accuracy, interpretability and relevance for the particular regulatory type of decision: 


 monitoring studies and field studies, 


 simulation test data, 


 inherent biodegradability data, 


 ready and modified ready biodegradability studies 


 enhanced screening studies indicating lack of persistency 


 non-standard test data (including pure microbial culture data) 


 poorly described test data 


 marine biodegradability data 


 abiotic degradation data 


 sewage treatment plant removal data 


 QSAR data 


It should always be considered that a combination of information sources should give the 


most comprehensive assessment. When no reason can be found for lack of agreement 


between relevant and reliable testing and non-testing data then the non-testing data 


should normally not be decisive. 


For substances where a range of degradation data is available, a Weight-of-Evidence 


approach should be employed. When more than one simulation test result is available, a 


suitable degradation half-life in the higher end of the observed range should be selected 


taking into account the realism, relevance, quality and documentation of the studies in 


relation to environmental conditions (e.g. test substance concentration and 


temperature). When more than one screening test result is available, positive test 


results should be considered valid, irrespective of negative results, when the scientific 


quality is good and the test conditions are well documented, i.e. guideline criteria are 


fulfilled, including the use of non-adapted inoculum (cf. OECD, 2001c). It should also be 


noted that the results of screening tests may be negative due to toxic effects of the test 


substance, whereas simulation tests employing a low concentration of the test substance 


may give a more realistic estimate of the degradation in the environment. 


When judging poorly reported or non-standard data (e.g. biochemical studies using 


mixed or pure culture) then the following information should be extracted in order to 


maximise the potential use of the data: 


 The source and density of the inoculum should be defined; ideally this should 


not be taken from an industrial site and the density should be equivalent to 


that of a ready biodegradation test. 


 Any pre-treatment of inoculum including pre-exposure to the test chemical. 


 The test chemical, its purity and the concentration that is used in the test. 
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 The motivation for the study (e.g. isolation of competent microorganism or 


determination of the pathway for biodegradation) 


 The analyte being measure (e.g. parent compound, DOC, BOD or CO2 


evolution) 


 Either a removal percentage over a define time period or a degradation rate. 


An example review of published literature has been provided for Toluene in the case 


studies provided with this guidance. 


For chemicals that have been identified as readily biodegradable, any known metabolites 


of these compounds can also be considered as readily biodegradable. The public domain 


literature and the Minnesota Biodegradation Database might assist in identifying such 


metabolites (http://umbbd.ethz.ch/). 


For chemicals where monitoring data exist it is important to gather these data together 


with appropriate metadata (e.g. sample points, dates, times, frequency, relevant 


hydrogeological and meteorological data etc.) associated with the monitoring 


programme. 


Using the information gathered up to this point, it may be possible to model the 


exposure of the chemical at this stage to 1) identify environmental compartments of 


concern to determine the relevance of the available information and 2) to determine 


whether any available monitoring data supports the exposure model predictions. 


The reliability of the prediction of a QSAR model should be taken into account based on 


an evaluation of the validation status for the models (sensitivity and specificity etc.) and 


based on an evaluation of whether the prediction falls within the applicability domain of 


the model. Similar considerations apply when judging the robustness of chemical 


categories relating to degradability. Often use of predictions from more QSAR models – if 


feasible supported by read-across or chemical categorisation - may enhance the overall 


possibility to make a robust overall prediction of ready biodegradability (see also Section 


R.7.9.4.1). 


By using all available degradability test data, it may be possible to establish a 


comprehensive evaluation of the degradability of the substance. For example in 


particular ready biodegradation test data that demonstrated significant mineralisation 


(>40%) but fails to reach the pass criterion for ready biodegradability may exist. In 


certain cases where such data are available together with other evidence of 


biodegradation such as through the use of a valid QSAR and/or other test data that 


indicating rapid degradation without the presence of any significant metabolites, then 


this could together be used as evidence for non-persistence. 


Step 4 – Weight-of-Evidence Assessment 


Once all the relevant information has been gathered in relation to the requirements of 


REACH, it needs to be determined whether sufficient information exists to draw 


conclusions for each of the three regulatory endpoints: hazard assessment (e.g. for 


classification and labelling), exposure assessment (for determination of the PEC) and 


persistency assessments (for PBT/vPvB assessment). 



http://umbbd.ethz.ch/
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If insufficient information exists then the data gaps for each regulatory endpoint need to 


be identified together with a summary of any remaining uncertainty.  For substances at 


tonnages that require simulation data, the most appropriate environmental 


compartments to support both P/vP assessment and exposure assessment should be 


identified.  


R.7.9.6 Integrated Testing Strategy (ITS) for 
degradation/biodegradation 


The ITS presented in Figure R.7.9—2 attempts to summarise the approach required to 


maximise the use of degradation data against all three regulatory endpoints. The 


scheme starts with collating all available information before requiring tests at the 


screening and simulation test levels. 







226 


Chapter R.7b: Endpoint specific guidance 


Version 2.0 – November 2014 


 


 


Figure R.7.9—2 Overview decision scheme on degradation for the three 


regulatory needs Environmental hazard classification, PBT/vPvB assessment 
and Exposure assessment for use in risk characterisation 


Available information


-Degradation test data (biotic/abiotic)
-(Q)SAR + read across predictions
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R.7.9.6.1 Classification and Labelling 


An ITS to determine the suitability of degradation data on classification and labelling is 


provided in Figure R.7.9—3. 


Figure R.7.9—3 An ITS for the use of degradation data in C&L. 
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Hazard classification should be considered regardless of the tonnage level and based on 


available information (GHS, Annex 9 [1]). Information on ready biodegradability is 


required already at a tonnage level of 1 t per year for the purpose of environmental 


hazard classification of a substance (OECD Test Guidelines 301 A-F, or OECD TG 310, or 


QSAR predictions). The choice between the six OECD 301 test guidelines, or the OECD 


TG 310 head space variant of OECD TG 301B, depends on the characteristics of the 


substance (see OECD introduction ‘Degradation of Organic Chemicals’ [2] and 


information in the individual test guidelines). 


R.7.9.6.2 Chemical safety assessment 


A chemical safety assessment (CSA) under REACH, including environmental hazard 


assessment and PBT/vPvB assessment, only has to be carried out for substances with an 


annual tonnage exceeding 10 tonnes per registrant. An exposure assessment (PEC 


characterisation) as well as a risk characterisation (PEC/PNEC ratios) has to be carried 


out if the substance mets the criteria for any of the Article 14(4) hazard classes, 


categories or properties. 


Table R.7.9—3 shows the relevant information on the ITS on degradation and which at a 


minimum should be available for each annual tonnage level above 10 tonnes per 


registrant. 


Table R.7.9—3 Required test data of interest for the ITS on biodegradation 


Tonnage band 


(t/y/registrant) 


Required degradation data Other relevant information 


10-100 Ready biodegradability 


Hydrolysis 


Log KOW 


Vapour pressure 


Water solubility 


Adsorption/desorption 


100-1000 Ready biodegradability 


Hydrolysis 


Simulation of biodegradability in water1 


Simulation of biodegradability in sediment2 


Simulation of biodegradability in soil3 


Log KOW  


Vapour pressure 


Water solubility 


Adsorption/desorption 


Dissociation constant 


Degradation products 


BCF4 
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>1000 Ready biodegradability 


Hydrolysis 


Simulation of biodegradability in water1 


Simulation of biodegradability in sediment2 


Simulation of biodegradability in soil3 


 


Further testing shall be proposed if the 


CSA indicates a need for additional data on 


the degradation of the substance 


Log KOW  


Vapour pressure 


Water solubility 


Adsorption/desorption 


Dissociation constant 


Degradation products 


BCF4 


1. Not needed if the substance is highly insoluble in water and/or is readily 


biodegradable (see Section R.7.9.2) 


2. Not needed if the substance is readily biodegradable and/or direct and indirect 


exposure of sediment is unlikely (see Section R.7.9.2) 


3. Not needed if the substance is readily biodegradable and/or direct and indirect 


exposure of soil is unlikely (see Section R.7.9.2) 


4. Not needed if the substance has a low potential for bioaccumulation (for instance 


a log Kow <3) and/or a low potential to cross biological membranes and/or direct 


and indirect exposure of the aquatic compartment is unlikely. 


An exposure assessment can be carried out on the basis of information on ready 


biodegradability. If an environmental risk assessment of a substance leads to the 


conclusion no risk, using only information on ready biodegradability, then there is no 


need for further testing of the biodegradability. 


However, further testing of the biodegradability (and/or ecotoxicity) of the substance 


may be required, if the risk assessment indicates a potential risk to one or more 


environmental compartments. 


In the exposure assessment, rates for the biodegradation in the various compartments 


are used for the derivation of the associated PEC-values. These compartments include: 


 Sewage treatment plant 


 Freshwater 


 Freshwater sediment 


 Marine water 


 Marine water sediment 


 Soil 


Additional consideration will be needed to whether or not inherent biodegradation test 


data (OECD 302) or sewage treatment simulation test data are required to refine the 


PEClocal and PECregional. These tests are not currently required under the REACH 
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Annexes but can be used to refine the PEC and may help to determine whether either 


simulation tests are required or which simulation test may be the most relevant. 


Table R.7.9—4 shows an approach for selection of additional biodegradability tests, 


which may either simulate realistic conditions in the external environment (freshwater, 


marine or soil) or simulate the biodegradation and removal of the substance in the 


sewage treatment plant (estimates of effluent concentration, e.g. based on CAS test). 


Table R.7.9—4 Selection of appropriate biodegradation studies for PEC 


assessments 


Relevant 


environmental 


compartment 1 


Recommended biodegradation studies 


Freshwater Freshwater simulation test (e.g. OECD 309) 


and/or CAS test (OECD 303)  


Freshwater sediment Freshwater water/sediment simulation test (e.g. 


OECD 308) and/or CAS test (OECD 303) 


Marine water Marine water simulation test (e.g. OECD TG 309) 


and/or CAS test (OECD 303) 


Marine water sediment Marine water sediment simulation test (e.g. 


OECD 308) and/or CAS test (OECD 303) 


Soil Soil simulation test (e.g. OECD 307) 


1: The relevant environmental compartment(s) may be identified on the basis of an 


analysis of the intrinsic properties of the substance, modelling of transport and fate. 


R.7.9.6.3 PBT/vPvB assessment 


The information gathered through the steps outlined in the previous sections enables an 


assessment to be carried out for PBT/vPvB. Guidance for this is given in Chapter R.11 of 


the Guidance on IR&CSA. 
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Appendix R.7.9—1 International Guidelines for Assessing Biodegradability 


Method Test duration  Inoculum Test conditions Measurements Limitations 


Ready Biodegradability Tests 


OECD 301A DOC 


die away 


(ISO 7827) 


Up to 28 days Micro-organisms (~107 – 108 


cells/ml) in surface waters, 


unchlorinated sewage 


treatment works effluents or 


activated sludge. Not pre-


adapted inoculum 


Agitation in the dark or diffuse 


light under aerobic conditions 


at 20-24oC 


DOC removal Test substance has to 


be soluble, non-


volatile, not sorbed to 


vessel or sludge and 


non-toxic at test conc. 


OECD 301B  


CO2 evolution test 


(ISO 9439, OPPTS 


835.3120) 


Up to 28 days Micro-organisms (~107 – 108 


cells/ml) in surface waters, 


unchlorinated sewage 


treatment works effluents or 


activated sludge. Not pre-


adapted inoculum 


Agitation in the dark or diffuse 


light under aerobic conditions 


at 20-24oC 


CO2 production Test substance must 


be non-toxic at test 


concentration. 


OECD 301C 


Modified MITI Test 


Up to 28 days Micro-organisms (~107 – 108 


cells/ml) in surface waters, 


unchlorinated sewage 


treatment works or industrial 


effluents or activated sludge. 


Not pre-adapted inoculum 


Agitation in the dark under 


aerobic conditions at 24-26oC 


O2 uptake Test substance has to 


be non-toxic at test 


concentration, subject 


to interference from 


nitrification. 


OECD 301D 


Closed bottle test 


(ISO 10707) 


Up to 28 days Micro-organisms (~105 


cells/ml) in surface waters or 


unchlorinated sewage 


treatment works effluents 


Not pre-adapted inoculum 


Agitation in the dark under 


aerobic conditions at 20-24oC 


O2 uptake Test substance has to 


be non-toxic at test 


concentration, subject 


to interference from 


nitrification. 
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Method Test duration  Inoculum Test conditions Measurements Limitations 


OECD 301E 


Modified OECD 


screening test 


(ISO 7827) 


Up to 28 days Micro-organisms (~107 – 108 


cells/ml) in unchlorinated 


sewage treatment works 


effluents 


Not pre-adapted inoculum 


Agitation in the dark or diffuse 


light under aerobic conditions 


at 20-24oC 


DOC removal Test substance has to 


be soluble, non-


volatile, not sorbed to 


vessel or sludge and 


non-toxic at test conc. 


OECD 301F 


Manometric 


respirometry test 


(ISO 9408) 


Up to 28 days Micro-organisms (~107 – 108 


cells/ml) in surface waters, 


unchlorinated sewage 


treatment works effluents or 


activated sludge 


Not pre-adapted inoculum 


Agitation in the dark or diffuse 


light under aerobic conditions 


at 20-24oC 


O2 uptake Test substance has to 


be non-toxic at test 


concentration, subject 


to interference from 


nitrification. 


OECD 310 


(Headspace test) 


ISO 14593 


Up to 28 days Inoculum of aerobic mixed 


micro-organisms (approx 107-


108 cells/l).  


Not pre-adapted inoculum  


Batch culture, aerated aquatic 


test using the test chemical as 


the sole carbon source at 20-


25oC. Assesses ultimate 


biodegradation.  


CO2 production in 


sealed vessels 


giving % 


degradation 


Test substance must 


be non-toxic at test 


concentration. 


Simulation Tests for Freshwater and Sediment Systems  
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Method Test duration  Inoculum Test conditions Measurements Limitations 


OECD 308 


Aerobic and 


anaerobic 


transformation in 


aquatic sediment 


systems 


Less than 100 


days 


Microorganisms in sediment 


(not pre-adapted) 


Static test with natural water 


and sediment, with non-volatile 
14C labelled compounds at 


natural levels.  


Chemical analysis 


of transformation 


products or 14CO2 


analysis where 


labelling used. 


Simulates suspended 


sediment only. Test 


substance has to be 


non-toxic, non-volatile 


and soluble. Site 


specific with respect 


to sediment. Sorption 


to sediment may be 


misleading if 14C not 


used. 


OECD 309 


Aerobic 


mineralisation in 


surface water  


Up to 90 days 


for the batch 


test 


Microorganisms in surface 


water (not preadapted) 


May include suspended 


sediment and/ or semi-


continuous operation 


   


ISO 14592-1 


(OPPTS 835.3170) 


No fixed 


duration 


Micro-organisms in surface 


water samples filtered through 


100 um filter for a 'pelagic test' 


which may be amended with an 


aerobic sediment slurry from 


the study site for a 'suspended 


sediment test'. 


Agitation in the dark or diffuse 


light under aerobic conditions 


at field temperature or 20-25oC 


Specific chemical 


or radio-chemical 


analysis (and DOC 


or TOC if possible) 


giving 1st order 


rate const. 


Test substance has to 


be non-toxic, non-


volatile and soluble. 


Site specific with 


respect to sediment. 


Sorption to sediment 


may be misleading if 
14C not used.   
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Method Test duration  Inoculum Test conditions Measurements Limitations 


ISO 14592-2 No fixed 


duration but 


<60 days 


Micro-organisms in surface 


water 


Natural diffuse daylight or 


constant illumination of 


artificial white light (400-700 


nm) with an energy of 50 


uE/m2/s at the water surface 


Specific chemical 


or radio-chemical 


analysis giving 1st 


order rate const. 


Test substance has to 


be non-toxic, non-


volatile and soluble. 


Site specific with 


respect to sediment if 


used – glass beads 


may not be 


representative of 


sediment. Sorption to 


sediment may be 


misleading if 14C not 


used.   


OPPTS 835.3180 


Sediment/ water 


microcosm 


Less than 60 


days 


Natural microbial assemblage. Sediment microcosms using 


intact cores with (semi) 


continuous water replacement. 
14C labelling at environmentally 


realistic levels recommended. 


Chemical analysis 


of transformation 


products or 14CO2 


analysis where 


labelling used. 


Test substance has to 


be non-toxic, non-


volatile and soluble. 


Site specific with 


respect to sediment. 


Sorption to sediment 


may be misleading if 
14C not used.   


Sewage Treatment Simulation Tests 


OECD 303A 


Aerobic sewage 


treatment: 


coupled unit test 


(ISO 11733) 


Up to 12 weeks Aerobic sewage Elimination of test chemicals 


(20 mg.l-1 DOC) from 


continuously fed laboratory 


scale coupled sewage 


treatment units. 


DOC or COD giving 


% degradation 


Test substance must 


be water soluble and 


non-volatile. 


Primary Biodegradability Tests 
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Method Test duration  Inoculum Test conditions Measurements Limitations 


OPPTS 835.3220  


Porous Pot 


Method,  


At least 21 days Activated sludge mixed liquor 


from a domestic plant. 


Test and control pots filled with 


inoculum and 10-20 mgC/l test 


substance.   


Primary 


biodegradation 


determined by test 


chemical removal, 


DOC analysis 


provides measure 


of ultimate 


biodegradation. 


Test substance has to 


be soluble, non-


volatile, not sorbed to 


vessel or sludge and 


non-toxic at test conc. 


Simulation Tests for Marine Waters 


OECD 306 


(ISO 7827 and 


10707, OPPTS 


835.3160) 


Up to 60 days Micro-organisms2 in test 


seawater 


Not pre-adapted inoculum 


Agitation in the dark or diffuse 


light under aerobic conditions 


at 15-20oC. Concentrations 5-


40 mg DOC.l-1 


DOC  Test chemical must be 


non-toxic at test 


concentrations, 


soluble and not 


sorbed by vessel. 


Closed bottle test 


subject to interference 


from nitrification. High 


nutrient 


concentrations with 


respect  to seawater 


Simulation Tests for Soil 


OECD 307 


Aerobic and 


anaerobic 


transformation on 


soil 


Up to 120 days, 


longer under 


some 


circumstances 
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Method Test duration  Inoculum Test conditions Measurements Limitations 


Inherent Biodegradation Tests – Water 


OECD 302A 


Modified SCAS test 


(OPPTS 835.3210) 


Months (often 


up to 120 


days).  


Settled domestic sewage and 


activated sludge. 


 


Inoculum to be sourced from a 


domestic treatment plant 


Test chemical (20 mg DOC.l-1) 


aerated with settled domestic 


sewage and activated sludge  


(ca. 2500 mg.l-1 TSS) for 23h 


at 20-25oC. Aeration stopped, 


sludge settled and supernatant 


removed.  Fresh sewage and 


test chemical are added and 


the cycle repeated. 14C-


radiolabelled chemicals can be 


used for increased sensitivity. 


DOC 


CO2 production in 


sealed vessels 


giving % 


degradation.  


Potential to 


measure 14CO2 


Test substance must 


be non-volatile, not 


lost by foaming and 


non-toxic at test conc. 


Sorption potential 


needs to be 


determined.   


OPPTS 835.5045 


Modified SCAS for 


insoluble and 


volatile chemicals 


Months (often 


up to 120 


days).  


Settled domestic sewage and 


activated sludge. 


 CO2 production in 


sealed vessels 


giving % 


degradation 


Potential to 


measure 14CO2 


 


OECD 302B Zahn 


Wellens  


(ISO CD9888) 


(OPPTS 835.3200) 


28 days Inoculum of 200 - 1000 mg.l-1 


(TSS) of activated sludge. 


Unadapted or pre-adapted 


inoculum 


Aerated batch culture, using 


the test chemical as the sole 


carbon source (50 – 100 mg.l-1 


DOC) and with the inoculum at 


20-25oC. Assesses ultimate 


biodegradation. 


DOC or COD or 


Specific analysis 


for primary 


transformations  


Test substance must 


be non-volatile, not 


lost by foaming and 


non-toxic at test conc. 


Sorption potential 


needs to be 


determined. 
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Method Test duration  Inoculum Test conditions Measurements Limitations 


OECD 302C MITI 


(II) 


14-28 days Aerobic mixed, specially grown, 


unadapted micro-organisms at 


100 mg.l-1 (TSS, or approx. 


3 ×107 - 3 ×108).   


Agitated batch culture, using 


the test chemical as the sole 


carbon source (30 mg ThOD.l-1) 


with inoculum.  Assesses 


ultimate biodegradation. 


O2 demand and 


possibly specific 


chemical analysis 


Test substance must 


be non-volatile, not 


lost by foaming and 


non-toxic at test 


concentration. 


OPPTS 835.3100 


Aerobic aquatic 


biodeg 


28 days after 


pre-adaptation 


Pre-adapted inoculum Agitated aerated aquatic test 


using test chemical (10 mg.l-1 


DOC) pre-adapted inoculum 


from a medium concentration 


of aerobic mixed micro-


organisms at 20-25oC. 14C 


labelled compounds may be 


used 


DOC removal and 


CO2 evolution 


 


14C provides mass 


balance phase 


distribution data 


Test substances must 


be soluble and non-


volatile. 


OPPTS 835.5045 


Modified SCAS test 


for insoluble and 


volatile chemicals 


40 to 120 days Settled domestic sewage and 


activated sludge 


Unadapted or pre-adapted 


inoculum 


Same principle as for OECD 


302A but with a volatiles trap 


on the aeration unit and 


additional analytical 


requirements for trapped 


volatiles and sludge solids. 20 


mg.l-1 DOC test concentration 


at 20-25oC. 14C labelled 


compounds may be used.  


DOC. 


Specific analysis 


can provide 


primary 


transformation 


data. Kinetic data 


and half-life 


determination 


available. >20% 


removal of DOC 


=inherent 


biodegradation, 


>70% =ultimate 


biodegradation. 


Additional analytical 


requirements. 


Inherent Biodegradation – Soil 
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Method Test duration  Inoculum Test conditions Measurements Limitations 


OECD 304A 


(ISO 14239 – 


biometer system) 


OPPTS 835.3300 


Up to 64 days Disturbed soil – alfisol, 


spodosol, entisol. In special 


cases can use soil with high silt 


fraction content or soil with 


high clay content (30%). 


 CO2 evolution 


giving % 


degradation 


 


Anaerobic Degradation Test Methods 


OECD 311 


ISO 11734 


Up to 60 days Washed digester sludge at 1-3 


/l in nutrient amended 


anaerobic medium, containing 


a redox indicator in sealed 


vessels. 


Batch culture with test 


concentration of 20-100 mg.l-1 


as OC, at 35oC. Assesses 


ultimate biodegradation 


Total gas 


production 


(CH4+CO2) using a 


pressure 


transducer and DIC 


Test substance must 


be non-toxic at test 


concentration. 


OPPTS 835.3400 


Anaerobic 


biodegradability of 


organic chemicals  


Up to 56 days. Sludge from an anaerobic 


sludge digestor.  


 


Recommendations are for a 


well-mixed primary sludge from 


a digester with a retention time 


of 15 to 25 days. 


Test sample concentrations at 


around 50 mg.l-1 with tests 


carried out at 35oC.   


CO2 and CH4 


production.  


Not applicable to toxic 


chemicals, 


reproducibility not yet 


fully defined. Uses 


high concentrations of 


test substances.  
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Appendix R.7.9—2 Reporting Requirements 


 


Hydrolysis Test Requirements (OECD 111) 


The test report should include the following information: 


 Test substance: 


- common name, chemical name, CAS number, structural formula 


(indicating position of label when radiolabelled material is used) and 


relevant physico-chemical properties; 


- purity (impurities) of test substance; 


- label purity of labelled chemical and molar activity (where 


appropriate). 


 Buffer solutions:- buffers and waters used;- molarity and pH of buffer 


solutions. 


Test conditions: 


- amount of test substance applied; 


- solvents (type and amount) used for application of the test substance; 


- volume of buffered test substance solutions incubated; 


- description of the incubation system used; 


- pH and temperature during the study; 


- sampling times; 


- method(s) of extraction; 


- methods for quantification and identification of the test substance and 


its hydrolysis products in the buffer solutions; 


- number of replicates. 


 Results: 


- repeatability and sensitivity of the analytical methods used; 


- recoveries; 


- replicate data and means in a tabular forms; 


- mass balance during and at the end of the studies (when labelled test 


substance is used); 


- results of preliminary test; 


- discussion and interpretation of results; 
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- all original data and figures. 


The following information is only required when the hydrolysis rate is determined: 


 plots of concentrations versus time for the test substances and, where 


appropriate, for the hydrolysis products at each pH value and temperature; 


 tables of results of Arrhenius equation for the temperature 20 C/25 C, with 


pH, rate constant [h-1 or day-1], degradation half-life or DT50, temperatures 


[C] including confidence limits and the coefficients of correlation (r2) or 


comparable information; 


 proposed pathway of hydrolysis. 


Ready biodegradability test requirements (OECD 301 series and OECD 310) 


 Test substance: 


- physical nature and, where relevant, physico-chemical properties; 


 Test conditions: 


- inoculum: nature and sampling site(s), concentration and any pre-


conditioning treatment; 


- proportion and nature of industrial waste water in sewage, if known; 


- test duration and incubation temperature; 


- in the case of poorly soluble test substances, methods of preparation 


of test solutions/suspensions; 


- test method applied; scientific reasons and explanation for any change 


of procedure; 


- details of controls. 


 Results: 


- data in tabular form; 


- any observed inhibition or toxicity; 


- any observed abiotic degradation; 


- specific chemical analytical data, if available; 


- analytical data on intermediates, if available; 


- the graph of percentage degradation against time for the test and 


reference substances to include the lag phase, degradation phase, the 


10-d window and slope (see Annex I for definitions); 


- percentage removal at plateau, at end of test, and/or after 10-d 


window. 


 Discussion of results 
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Marine Biodegradability Test Requirements (OECD 306) 


 Test substance: 


- physical nature and, where relevant, physico-chemical properties; 


 Test conditions: 


- location and description of the sampling site; pollution and nutrient 


status (colony count, nitrate, ammonium, phosphate if appropriate); 


- characteristics of the sample (date of sampling, depth, appearance, 


temperature, salinity, DOC (optional), delay between collection and 


use in the test; 


- method used (if any) for ageing of the seawater; 


- method used for pre-treatment (filtration/sedimentation) of the 


seawater; 


- method used for DOC determination; 


- method used for specific analysis (optional); 


- method used for determining the number of heterotrophs in the 


seawater (plate count method or alternative procedure) (optional); 


- other methods (optional) used to characterise the seawater. 


 Results: 


- the course of the degradation test is represented graphically in a 


diagram showing the lag phase (tL), slope, and time (starting from the 


end of the lag phase) to reach 50 per cent removal (t50). The lag 


phase may be estimated graphically as shown in the figure in the 


"Validity and interpretation of results" section or conveniently taken as 


the time needed for 10 per cent degradation; 


- percentage degradation measured after 60 days, or at end of test. 


 Discussion of results. 


Inherent Biodegradability Test Requirements (OECD 302 Series) 


The test report should include the following information: 


 Test substance: 


- physical nature and, where relevant, physico-chemical properties; 


 Inoculum: 


- source, concentration, pre-treatment and status of adaptation. 


 Test conditions: 


- analytical methods used; 
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- procedure control and compound used in the control. 


 Results: 


- biodegradation curve; 


- toxicity evaluations; 


- the degree of biodegradation attained at the end of the test after 28d, 


or earlier if complete degradation is attained in less than 28d, as 


"inherent biodegradability in the static test after x days"; 


- any significant difference between the DOC (or COD) in the first 


sample at 3h after starting the test and the value calculated from the 


amount of test compound added as "adsorbed by the activated sludge" 


(OECD 302B); 


- the adaptation phase (days), the biodegradation phase (days) and the 


endpoint of biodegradation reached after x days as identified from the 


biodegradation curve. 


 Discussion of the results. 
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Appendix R.7.9—3 Testing the Biodegradability of Poorly Water 
Soluble Substances 


 


This appendix discusses the technical issues associated with conducting biodegradability 


assays with poorly water-soluble substances and the data-reporting requirements that 


would improve confidence in the data generated for such substances.  The OECD and 


ISO Guidance 10634 (1995) for testing poorly water-soluble substances will form the 


basis of discussion.  Whilst the focus of this document will be towards methods for 


assessing the ready biodegradability of poorly water-soluble substances (OECD 301 


series and the OECD 310 test) the issues equally apply to other biodegradability assays. 


OECD Evaluation of the Biodegradability of Poorly Soluble Substances 


OECD requires that when assessing biodegradability of poorly soluble compounds OECD 


the following aspects should receive special attention (OECD, 1992: Annex III): 


 While homogeneous liquids will seldom present sampling problems, it is 


recommended that solid materials be homogenised by appropriate means to 


avoid errors due to non-homogeneity.  Special care must be taken when 


representative samples of a few milligrams are required from mixtures of 


chemicals or substances with large amounts of impurities. 


 Various forms of agitation during the test may be used.  Care should be taken 


to use only sufficient agitation to keep the chemical dispersed, and to avoid 


overheating, excessive foaming and excessive shear forces. 


 An emulsifier which gives a stable dispersion of the chemical may be used. It 


should not be toxic to bacteria and must not be biodegradable or cause 


foaming under the test conditions. 


 The same criteria apply to solvents as to the emulsifiers. 


 It is not recommended that solid carriers be used for solid test substances but 


they may be suitable for oily substances. 


 When auxiliary substances such as emulsifiers, solvents and carriers are used, 


a blank run containing the auxiliary substance should be performed. 


 Any of the four respirometric tests (301 B, 301 C, 301 D, 301 F) can be used 


to study the biodegradability of poorly soluble compounds. 


Whilst OECD raise a series of valid issues that require careful considerations in testing 


the biodegradability of poorly soluble substances they do not constitute explicit 


guidance.  The only critical guidance provided is the applicability of a restricted range of 


the 301 test series (point 7) and the requirement of additional control vessels where 


emulsifiers, solvents and carriers are used (point 6). Tests conducted with draft OECD 


310 test “Ready Biodegradability – CO2 in sealed vessels (Headpsace Test)” are also 


suitable for assessing the biodegradability of poorly soluble substances. 


Whilst advocating the use of emulsifiers, solvents and carriers, none are specifically 


identified and no guidance is provided regarding the acceptable level of each that can be 


introduced into the test system.  Consequently, numerous approaches of introducing the 
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test substance can be applied and this will make it difficult to identify a set of core 


acceptable or workable solutions.  


ISO Guidance for the preparation and treatment of poorly water-soluble organic 


compounds for the subsequent evaluation of their biodegradability in aqueous medium 


In 1995 the International Standards Organization (ISO) concluded that the development 


of a single method for evaluating the biodegradability of poorly water-soluble organic 


substances might not be realized in the immediate future.  Consequently, ISO proposed 


a series of methods where the final selection was based on a judgment of the physico-


chemical properties of the test substance (ISO, 1995). 


The ISO standard (1995) addressed four techniques for preparing poorly water-soluble 


substances and introducing them into the test apparatus.  It must be noted than for 


water-soluble test substances compounds are usually introduced into the test medium 


via a concentrated stock solution.  The methods proposed by ISO for poorly soluble 


substances were 1) direct addition, 2) ultrasonic dispersion, 3) adsorption on an inert 


support, and 4) creating a dispersion or emulsion.  All of these techniques proposed by 


ISO are suitable for including within the OECD 301 and 310 test guidelines.  ISO does 


not provide any advice about the use of suitable poorly soluble reference standards.  


Each of the ISO methods will be described below with a brief commentary or 


assessment. 


Direct addition 


ISO proposed introducing the test compound by either 1) weighing the substance 


directly into the test vessel, 2) weighing the test compound on to an inert support 


(typically a glass cover slip or piece of foil) and introducing this into the test vessel, or 3) 


preparing a solution of the test substance in a volatile solvent are removing the solvent 


prior to testing. 


Direct addition is applicable for a variety of substances e.g. crystalline solids and non-


viscous liquids. These are introduced using either high precision micro-pipettes or direct 


weighing. In the case of direct weighing some replicate-to-replicate variability can be 


expected for crystalline compounds as they are usually being introduced at the very low 


mg weight range. Whilst direct pipetting using viscous liquids can be problematic, the 


use of a cover slip or foil can over come this. However care should be taken to ensure 


that the cover slip remains face up, if this becomes inverted then the microbiota will not 


be able to access the test substance. 


It must be noted that control flasks will be needed where carrier solvents have been 


used to ensure that all the solvent has been eliminated.  In this case the same volume of 


the solvent needs to be introduced into the test system as in the test flask, but without 


the test substance.  Even low levels of respiration associated with the solvent will need 


to be accounted for when interpreting data from the test flasks.  Whilst controls should 


be used for cover slips etc. it is unlikely that any background respiration will be 


observed. 


Direct addition, particularly via direct weighing (or pipetting) or using a support, should 


act as a ‘bench mark’ and be applied in the assessment of all poorly water-soluble 


substances i.e. they should be used in parallel to any of the other guidance methods 
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recommended by ISO. Direct addition is likely to give the most conservative estimate of 


biodegradation. 


Ultrasonic dispersion 


ISO (1995) recommend that a dispersion of the compound can be prepared using an 


ultrasonic probe prior to introducing it into the test vessel. Specific guidance are 


provided with respect to the frequency of the ultrasonication required to make a 20 


times concentrated stock solution, however total carbon analysis is required to confirm 


the concentration achieved. 


It must be noted that this approach is not suitable for substances that undergo thermal 


decomposition and that a stable emulsion is rarely formed.  Consequently, this may not 


be the most appropriate approach recommended within the ISO guidance. This is 


particular true when stable emulsions cannot be formed and large numbers of sacrificial 


test flasks are being prepared as the possibility exists for introducing reduced 


concentrations to each flask with time i.e. a concentration gradient.  If this technique is 


to be applied to tests using sacrificial analysis (e.g. OECD 310) the test flaks need to be 


sacrificed randomly for analysis at each time point. 


Adsorption on to an inert support 


ISO (1995) recommend the use of silica gel, glass filter or any other non-biodegradable 


inert supports that do not release organic carbon into the test media.  Supporting 


evidence is required to demonstrate that the support is inert and carbon free and the 


amount of support used should be minimal.  Silica-based gels that are used for 


chromatography represent an inert support that has been used successfully. 


The test compound is usually introduced into the inert support at the required 


concentration via a carrier solvent (e.g. acetone or dichloromethane).  Rotary 


evaporation and oven drying are then used to remove the solvent. A parallel procedure 


is required using the inert support and carrier solvent without the test substance for use 


in the control test flasks. Inert supports can also be used with insoluble solids. 


Prior to testing the carbon level of the inert support containing the test chemical or the 


specific chemical contained in the inert support needs to be quantitatively determined 


and compared to nominal.  The required amount of the inert support can then be directly 


weighed into the test vessel. Any biodegradation of the solvent should be taken into 


account through the use of parallel control vessels. 


This procedure is applicable for compounds that will not be lost during the rotary 


evaporation and oven drying procedures.  It does enable the amount of material to be 


directly weighed into the test flask to be increased thus increasing accuracy between 


replicate test flasks. 


Dispersion with an emulsifying agent. 


ISO (1995) recommend using emulsifying agents to enhance the available of the poorly 


soluble test substance that are non-biodegradable and non-toxic under the conditions of 


the biodegradation test.  Synperonic PE/P94, Synperonic PE/P103 or Tween 85 have 


been identified as commercial substances that could be used as emulsifying agents.  
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Carrier solvents that are also non-toxic and non-biodegradable are also required to form 


these emulsions. 


ISO recommends that three emulsions be prepared prior to selecting the most 


homogeneous emulsion for use in the biodegradation test.  Very clear guidance is also 


provided that states that the degradation observed in the control vessel (solvent and 


emulsifier with no test compound) must not exceed 10% of the degradation observed in 


the test flasks for the test to be consider valid. 


Supporting evidence should be provided to demonstrate that neither the solvent or the 


emulsifying agents are toxic to microbes or are biodegradable. 


Minimum Test and Data Requirements for Poorly Water Soluble Substances 


The following information should be reported: 


 Information on the chemical’s water solubility, vapour pressure and 


adsorption characteristics are essential. 


 The solubility of the chemical in other solvents should be stated (especially 


those being used to disperse the chemical in emulsifications and on to inert 


supports). 


 The chemical structure or formula should be identified in order to calculate 


theoretical values and/or check measured values of parameters, e.g. ThOD, 


ThCO2, DOC, TOC, and COD. Information on the purity or the relative 


proportions of major components of the test material is required in order to 


interpret the results obtained, especially when the result lies close to the pass 


level. 


 Information on the toxicity of the test substance, or any emulsifiers or carrier 


solvents, to bacteria may be very useful for selecting appropriate test 


concentrations and preparation strategies. 


 Any pre-treatment of the compound before the test. 


 The method of test substance introduction should be described in detail with 


supporting evidence especially regarding the use of solvents, emulsifiers and 


inert supports. 


 Nominal versus measured carbon concentrations where inert supports and 


emulsions are used to generate concentrated stock preparations of the test 


substance prior to use. This should include the degree of recovery. 


 Duration of any pre-treatment. 


 Rate of degradation observed in the control flasks (treatment minus test 


substance). 


 Suitable positive reference poorly soluble data (see below). 


 







Chapter R.7b: Endpoint specific guidance 


Version 2.0 – November 2014 251 


 


 


Conclusions & Recommendations on biodegradability testing of poorly water-


soluble chemicals 


There is no single method for assessing the biodegradability of poorly water-soluble 


substances. The state of the science has not changed since ISO published its guidance in 


1995. A combination of approaches should be used and these should at the very 


minimum be compared to biodegradation observed by direct addition. Direct addition will 


usually provide the most conservative estimate of biodegradation. 


Normal positive reference substances such as sodium acetate, sodium benzoate, aniline 


or glucose offer little support in the assessment of poorly soluble substances other than 


demonstrate that the inoculum is active. In order to ‘bench mark’ methods to assess 


poorly soluble substances common poorly soluble reference substances should be used. 


Two examples are provided in the Annexes of the ISO guidance. These are 


biodegradation curves for diisooctylphthalate (where adsorption on inert support and 


dispersion with an emulsifying agent enhances degradation compared to direct addition) 


and anthraquinone (where adsorption on inert support and dispersion with an 


emulsifying agent enhances degradation compared to direct addition). In both cases the 


use of ultrasonication did not provide any significant benefit. 


Greater confidence in the methods for increasing the availability of poorly soluble 


substances will be gained by using either diisooctylphthalate or anthraquinone as a 


positive control. The reference control should be introduced to the test system by direct 


addition and the choice of preparation. Therefore for any given biodegradation 


assessment there will need to be the following series of flasks: 


 Blank Control (inoculum & media with no test compound); 


 Positive reference for biodegradation (sodium acetate, sodium benzoate, 


aniline or glucose); 


 Poorly soluble positive control (either diisooctylphthalate or anthraquinone 


introduced by direct addition); 


 Test substance (introduced by direct addition for conservative assessment); 


 Direct addition control; 


 Test substance with choice of introduction (e.g. adsorption on an inert 


support); 


 Poorly soluble positive control using the same choice of introduction as the 


test substance; and 


 Choice of introduction control (e.g. inert support and solvent without the test 


substance). 


The above set of flasks appears onerous but they do not constitute a great deal of extra 


effort or expense. The long-term value of providing the additional information will be one 


of greater confidence in assessing poorly-soluble material against agreed bench mark 


standards. 
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Appendix R.7.9—4 Guidance for Testing of Mixtures (e.g. UVCB 
Petroleum Substances) for biodegradation 


 


Due to derivation from natural crude oils and subsequent production from use of various 


refining processes, petroleum substances are complex mixtures of hydrocarbons, often 


of variable composition. Many petroleum substances are produced in very high tonnages 


to a range of technical specifications, with the precise chemical composition of unique 


structures, rarely if ever characterised. Since these materials are typically separated on 


the basis of distillation, the technical specifications usually include a boiling point range. 


These ranges correlate with approximate carbon number ranges, while the nature of the 


original crude oil and subsequence refinery processing influence the types of 


hydrocarbon structures present. The CAS definitions established for the various 


petroleum substance streams generally reflect this detail, including final refinery 


process; boiling range; carbon number range and predominant hydrocarbon types 


present.  


For most petroleum substances, the complexity of the chemical composition is such that 


that it is beyond the capability of routine analytical methodology to obtain complete 


characterisation. Typical substances may consist of predominantly mixtures of straight 


and branched chain alcanes, single and multiple naphthenic ring structures (often with 


alkyl side chains), single and multiple aromatic ring structures (often with alkyl side 


chains).  As the molecular weights of the constituent hydrocarbons increase, the number 


and complexity of possible structures (isomeric forms) increases exponentially. 


Environmental testing strategies for petroleum substances must necessarily reflect the 


complexity of their composition. Reflecting the properties of the constituent 


hydrocarbons, petroleum substances are typically hydrophobic and exhibit low solubility 


in water. However, individual constituent hydrocarbons will exhibit a wide range of water 


solubilities. When adding incremental amounts of a complex petroleum substance to 


water, a point will be reached where the solubility limit of the least soluble component is 


exceeded and the remaining components will partition between the water and the 


undissolved hydrocarbon phases.  Consequently, the composition of the total dissolved 


hydrocarbons in water will be different from the composition of the parent substance. 


The complex composition and generally low water solubility impacts the choice and 


conduct of biodegradation studies. A further complication is the volatility of constituent 


hydrocarbons, which shows a wide variation across the range of carbon numbers and 


hydrocarbon structures present in petroleum substances. It has been the practise to 


assess the inherent hazards of petroleum substances by conducting testing in closed 


systems (going to great lengths to ensure that volatile losses are minimised), even 


though under almost all circumstances of release into the environment, there would be 


extensive volatilisation of many of the constituent hydrocarbons. 


Biodegradation Testing Methods  


Lower molecular weight hydrocarbons tend to be readily biodegradable in standard OECD 


tests, and although biodegradability decreases as molecular weight increases 


(corresponding to decreasing water-solubility and thus reduced bioavailability) 


hydrocarbons are generally regarded as being inherently biodegradable. The initial 
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metabolites of hydrocarbons will be carboxylic acids and hence of less concern than the 


parent structures. 


Typically, laboratory studies of the aquatic biodegradability of petroleum substances 


have evaluated the biodegradation potential of the whole substance, not just the portion 


which is soluble in water. To achieve adequate sensitivity, most biodegradation tests 


utilise higher concentrations of substances than would commonly be found in the 


environment. For a petroleum substance, this means that there will be a large proportion 


of the substance in the undissolved phase and hence, not fully available to the degrading 


organisms. This will result in an underestimate of its true potential to biodegrade in the 


environment. It is also likely that the rate of biodegradation will be affected; firstly, the 


rate of biodegradation is likely to be limited by the rate of dissolution and solubility of 


individual hydrocarbon components. Secondly, the fact that petroleum substances 


contain a complex mixture of components results in a stepwise, sequential adaptation of 


the microorganisms to utilise individual hydrocarbons, again resulting in deviation from 


‘typical’ kinetics. For these reasons, typical logarithmic growth phase (Monod) 


biodegradation kinetics (which are assumed to occur in RB tests) may not be observed 


with petroleum substances, so that even if individual components are readily 


biodegraded, the petroleum substance may not achieve the ‘10-day window’ defined by 


OECD (Deneer et al., 1988).  


Some modifications of test methods to enhance dissolution rates may improve this 


situation. Guidance on approaches to the testing of poorly soluble substances has been 


published (Whitehouse and Mallet, 1994). Experimental methods include ultrasonic 


dispersion, addition of an inert dispersant or emulsifier to assist in dispersion, or addition 


of the test substance on an inert support (to increase the surface area and hence aid 


access of the microorganisms). See Section R.7.9.4.1. 


Several accepted methods for determining biodegradation potential are unsuitable for 


poorly soluble substances (because they are based on measurement of total dissolved 


organic carbon) or are unsuitable for volatile substances (because volatile components 


are lost by evaporation, rather than biodegradation). 


Three basic types of biodegradation test are used to estimate the relative 


biodegradability of substances, viz. ready, inherent and primary biodegradation 


methods. The use of these procedures in testing petroleum substances is dealt with in 


the following paragraphs.  Usually only ready biodegradation data are used for 


classification, although, for example under the GHS scheme, other types of information 


may be used e.g. simulation test data or primary degradation data and consideration of 


degradation products. 


The rationale for using standard laboratory tests to assess biodegradation potential of 


mixtures has been discussed in an EU workshop (European Chemicals Bureau, 1996); it 


was agreed that the available methods were suitable for evaluating the biodegradation 


potential of mixtures comprising homologous series of hydrocarbons (like the petroleum 


substances), although such methods were not judged generally applicable for mixtures 


(e.g. preparations).  


 


 







254 


Chapter R.7b: Endpoint specific guidance 


Version 2.0 – November 2014 


 


 


Ready Biodegradability tests  


These are the most stringent of the commonly used laboratory tests, measuring 


complete mineralisation or Ultimate Biodegradation of the test substance (oxidation to 


carbon dioxide and water) using an unadapted inoculum24 over a 28-day period. Ready 


Biodegradability is defined in terms of the pass/fail criteria agreed for each of the six test 


methods published by OECD (and subsequently adopted by the EU) (EU, 1967; OECD, 


2000); in particular, the required level of biodegradation must be obtained within 10 


days of 10% biodegradation being achieved. In all the 28-day biodegradation tests, the 


mineral salts concentration, temperature and pH are tightly controlled, and the microbial 


inoculum is not allowed to be pre-exposed to the test substance. In addition to the OECD 


methods, there is a surrogate procedure whereby if the BOD5:COD ratio is 0.5 or higher, 


the substance is regarded as being readily biodegradable. Because of the stringency of 


these test methods, it is presumed that any substance demonstrating Ready 


Biodegradability will be rapidly biodegraded if released into the aquatic environment.  


The Modified Sturm test (OECD 301B) for non-volatile substances and the Respirometric 


Method (OECD 301F) are the most commonly used methods for petroleum substances. 


More recently a test guideline that addresses the biodegradation of volatile substances 


has also been published, OECD 310. 


Inherent Biodegradability Tests  


These laboratory methods are less stringent than the Ready Biodegradability tests, and 


hence, increase the likelihood of observing biodegradation within a specific test system. 


The extent of complete oxidation of the test substance to carbon dioxide and water is 


still measured.  


Inherent Biodegradability is again defined in terms of the percentage biodegradation 


recorded in the test; it can be presumed that substances demonstrating Inherent 


Biodegradability will not persist if released into the aquatic environment.  


Unfortunately, the currently available Inherent Biodegradation test methods defined by 


OECD (OECD, 2000) are not suitable for petroleum substances (CONCAWE, 1992). 


However, following development and validation of a new Inherent Biodegradation test 


within ISO (Battersby, 1997;ISO, 1996), CONCAWE has recently validated a version of 


this Headspace Method, adapted to make it more suitable for petroleum substances; the 


results of this trial have recently been published (Battersby et al., 1999).  This method is 


still under discussion as regards its suitability.  


Primary Biodegradation Tests  


Originally developed for evaluating the biodegradability of two-stroke outboard engine 


lubricants, the CEC L-33-A-93 biodegradation method (CEC, 1995) has been extensively 


used in the oil industry for assessing the biodegradation potential of a wide range of oil 


products. The test estimates biodegradation on the basis of a specific change in chemical 


composition, viz. loss of the parent substance rather than mineralisation. Similar tests 


can also be conducted using specific GC and CG-MS analytical methods, although as the 


                                           


24 The ready biodegradation testing implies use of inoculum from municipal STPs – and thus the 
adaptation that occurs in domestic STPs is implicitly taken into account  
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substance becomes more complex. Results obtained using these procedures are 


generally of limited value for classification purposes, but may in specific cases provide 


useful information on comparing the relative biodegradability between substances as well 


as providing data to support persistence and risk assessment. In such cases the 


degradation products should also be assessed to the extent necessary for the purposes 


of the assessment.  


Abiotic Degradation  


Hydrolysis is not an important fate process for petroleum substances since hydrocarbons 


do not undergo reaction with water. However, degradation of unsaturated hydrocarbons, 


notably aromatic hydrocarbons by reaction with sunlight in the presence of oxygen can 


be a significant removal process where such substances are present in, or near the 


surface of water. Whilst current criteria for environmental hazard classification do not 


address photodegradation, this is a significant fate process for a number of aromatic 


hydrocarbons present in certain petroleum streams. The significance of the issue for risk 


assessment has been reviewed (CONCAWE Ecology Group paper, 2006). The rate of 


direct photolysis of chemicals in water is highly dependent on the latitude, season and 


the shadowing effect of the water column plus suspended material in the water column. 
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PREFACE 


This document describes when and how the specific provisions for the registration of 
intermediates under REACH can be used. It is part of a series of guidance documents that 
are aimed to help all stakeholders with their preparation for fulfilling their obligations under 
the REACH regulation. These documents cover detailed guidance for a range of essential 
REACH processes as well as for some specific scientific and/or technical methods that 
industry or authorities need to make use of under REACH. 


The guidance documents were drafted and discussed within the REACH Implementation 
Projects (RIPs) led by the European Commission services, involving all stakeholders: 
Member States, industry and non-governmental organisations. After acceptance by the 
Member States Competent Authorities the guidance documents had been handed over to 
ECHA for publication and further maintenance. Any updates of the guidance are drafted by 
ECHA and are then subject to a consultation procedure, involving stakeholders from 
Member States, industry and non-governmental organisations. For details of the consultation 
procedure, please see: 


http://echa.europa.eu/doc/FINAL_MB_30_2007_Consultation_procedure_on_guidance.pdf  


The guidance documents can be obtained via the website of the European Chemicals 
Agency (http://echa.europa.eu/reach_en.asp). Further guidance documents will be published 
on this website when they are finalized or updated. 


This document relates to the REACH Regulation (EC) No 1907/2006 of the European 
Parliament and of the Council of 18 December 2006


1
  


                                                 
1 Corrigendum to Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 
2006 concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing 
a European Chemicals Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 
793/93 and Commission Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission 
Directives 91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396, 30.12.2006); amended by Council 
Regulation (EC) No 1354/2007 of 15 November 2007 adapting Regulation (EC) No 1907/2006 of the European 
Parliament and of the Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals 
(REACH), by reason of the accession of Bulgaria and Romania (OJ L 304, 22.11.2007, p. 1). 


 



http://echa.europa.eu/reach_en.asp





 


Document History 


Please note: The original document (V.1.1, February 2008) has been largely re-written 
during the updating and the consultation process with the Partner Expert Group (PEG). The 
document history therefore only highlights the major changes but does not track single re-
wording or editorial changes. 


Version Section Change made Date 


   June 2007 


 1.2.3 Wording has been changed for more 
consistency with section 1.2.2 and for 
clarification that the registrant can only rely on 
the confirmation from his customer that the 
substance is used under strictly controlled 
conditions 


February 2008 


 1.2.3 A sentence has been added at the end of the 
last paragraph to give advice to inform non-EU 
costumers on the RMM. 


February 2008 


 2 Clarification that the registration is only 
needed if the substance is not exempted from 
registration. 


February 2008 


 2 In the 4th paragraph a sentence has been 
added to clarify how registration dossier can 
be submitted in case a substance is 
manufactured or imported also for other 
purposes than only the use as intermediate, or 
if the manufacture or use(s) are not under 
strictly controlled conditions. 


At the end of the 4th paragraph a sentence has 
been added to explain how the fees will be 
calculated. 


February 2008 


 2 In the 3rd paragraph from bottom of page 12 
some words have been added to clarify that 
the information requirements applies only to 
the transported intermediates. 


February 2008 


 2.1 In 2nd bullet point the reference to EU or non 
EU sites has been deleted. 


February 2008 


 2.2 In the classification section, some text has 
been added to clarify that only classification 
and no labeling is necessary for intermediates. 


In addition it has been specified where the risk 
management measures and the strictly 
controlled conditions should be reported. 


February 2008 


 2.3 In the classification section, some text has 
been added to clarify that only classification 
and no labeling is necessary for intermediates. 


February 2008 


 







 


Version Section Change made Date 


In addition it has been specified where the risk 
management measures and the strictly 
controlled conditions should be reported. 


 2.5 Another bullet point has been added to the 3rd 
paragraph to specify what the lead registrant 
is recommended to submit. 


February 2008 


 2.7 Some words have been added to clarify when 
the registration fee will be specified. 


February 2008 


V.03 1.2 Various clarifications, corrections and updates 
on tasks and obligations, including 
requirements with regard to classification and 
labeling.  


October 2010 


V.03 2.  Some clarification has been added regarding 
situations where the substance is registered 
for use as intermediate and for other uses. 
This clarification includes calculation of fees. 


October 2010 


V.03 2.1.  A clarification has been added that the criteria 
of Article 18(4) can also be used to justify that 
strictly controlled conditions SCC) for onsite 
intermediates are in place.  


October 2010 


V.03 2.1 It has been highlighted that the registrant of an 
intermediate can choose between two 
registration routes: Article 17/18 route if strictly 
controlled conditions (including rigorous 
containment) are in place. Article 10 route, if 
control of risk is achieved by other means than 
strictly controlled conditions. 


October 2010 


V.03 2.1 A paragraph has been included that converts 
the legal text of Article 18(4) into a systematic 
list of references between the different 
elements of rigorous containment and the unit 
operations they are applied to. 


October 2010 


V.03 2.1 The role of PPE within the concept of strictly 
controlled conditions has been clarified. 


October 2010 


V.03 2.1 Footnote 10 to 12: References to other 
Community legislation has been updated. 


October 2010 


V.03 2.1 It has been clarified that, although no full 
documentation of SCC is required in the 
registration dossier, the registrant should give 
a basic indication on how his conclusions 
concerning SCC has been reached. 
Reference is made to the Appendix 3 in which 
the registrant can provide details on risk 
management measures is a structured way. 


October 2010 


 







 


Version Section Change made Date 


V.03 2.1 In the list of items for the internal 
documentation, DNELs and PNECs have 
been removed, since no CSA is required for 
isolated intermediates under strictly controlled 
conditions. 


October 2010 


V.03 2.1 Addition to list of items for documentation: 
design of process and rigorousness of 
containment  


October 2010 


V.03 2.1 Addition to list of items for documentation: 
design of process and rigorousness of 
containment  


October 2010 


V.03 2.1.1 Rigorous containment is now more clearly 
distinguished from minimization of releases by 
technical and procedural means.  


October 2010 


V.03 2.1.1 It has been clarified that “rigorous 
containment” according to Article 18 (4a) 
means the technical hardware designed for 
preventing releases, taking into account the 
physical-chemical properties of the substance 
and the process conditions. Containment can 
be achieved by a combination of mechanical 
barriers and air dynamic barriers. 


October 2010 


V.03 2.1.1 The control banding approach has been 
included into this section as an example how 
to categorize control-, respectively 
containment-strategies. For further detailed 
examples reference is made to the COSHH 
control guidance sheets. It has been clarified 
that “rigorous containment” according to 
Article 18 (4a) means the technical hardware 
designed for preventing releases, taking into 
account the physico-chemical properties of the 
substance. 


October 2010 


V.03 2.1.1 New example box (2) for containment 
strategies has been inserted, including 
references for sources for further information. 


Measures related to 18 (4b) have been 
removed from the example box for the 
pharmaceutical industry (3). Some example for 
measures have been newly included (e.g. soft 
wall isolator) 


New example box (6): Railway loading and 
unloading in chemical industry  


New example box (7): Storage tanks, loading 
and unloading of volatile liquid substances.  


October 2010 


 







 


Version Section Change made Date 


V.03 2.1.1 All mentioning of open processes in context of 
rigorous containment has been removed from 
the section  


At the end of section 2.1.1, a paragraph has 
been added on the role of measured or 
modeled release/exposure data and the role of 
the available knowledge on the intermediates’ 
intrinsic hazards in designing the rigorous 
containment. All other mentioning of hazard 
information, risk considerations and exposure 
data spread across the previous version of the 
document has been removed.  


October 2010 


V.03 2.1.2 It has been clarified that procedural and 
control techniques are to be applied on top of 
rigorous containment, in order to minimize 
residual releases. A reference to the relevant 
BREF document has been added.  


October 2010 


V.03 Examples The example box on technical measures to 
control releases to the environment has been 
shifted from 2.1.1 to 2.1.2. Also it has been 
clarified that WWTP may or may not fulfill the 
SCC requirement, depending on the 
properties of the intermediate. 


October 2010 


V.03 2.1.4 A reference to the BREF document on waste 
and waste water treatment in the chemicals 
industry has been included.  


October 2010 


V.03 2.1.6 A summary of principles for strictly controlled 
conditions under REACH has been included 
as a new section. 


October 2010 


V.03 2.3 A clarification has been added that the 
absence of a confirmation of SCC for 
transported isolated intermediates triggers the 
duty to register via the Article 10 route. 


October 2010 


V.03 2.3 A reference to section 8.2 of REACH Annex II 
has been included (consistency between risk 
management measures in the safety data 
sheet and the conditions based on which the 
registration under Article 17 and 18 is justified. 


October 2010 


V.03 Appendix 1 Various additions and refinements in order to 
bring the Appendix closer to the legal text. 


October 2010 


V.03 Appendix 3 New: Format for documenting information on 
risk management measures in the registration 
dossier for onsite and transported 
intermediates 


October 2010 


 







 


 


Change made Date Version Section 


V.03 Appendix 4 


 


New: Definition of intermediates as agreed 
between Commission ,Member States and 
ECHA on 4 May 2010  


October 2010 


V.04 1.2.2 Restructuring of registration obligations and 
exemptions 


November 2010 


V.04 1.2.3 Restructuring of registration obligations and 
exemptions 


November 2010 


V.04 2  Deletion of repetitive information November 2010 


V.04 2.1  Minor additions and refinements November 2010 


V.04 2.2 Similar to section 2.3 the reference to 
Commission Regulation 453/2010 has been 
included. 


November 2010 


V. 2 1.2.3 A phrase is added (second bullet point on 
notification)  


December 2010 


V. 2 2. Refinement of phrase. December 2010 


V. 2 2.1.1 The paragraph referring to hazardous 
properties is deleted. 


December 2010 


V. 2 2.1.6 The paragraph referring to hazardous 
properties is deleted. 


December 2010 


 







 


TABLE OF CONTENTS 


1 INTRODUCTION..........................................................................................................................2 


1.1 Definition of the different categories of intermediates ............................................................... 2 


1.2 Tasks and obligations ............................................................................................................... 3 


1.2.1 Non isolated intermediates................................................................................................ 3 
1.2.2 On-site isolated intermediates........................................................................................... 3 
1.2.3 Transported isolated intermediates ................................................................................... 5 


2 REGISTRATION OF ISOLATED INTERMEDIATES ..................................................................8 


2.1 Strictly controlled conditions...................................................................................................... 9 


2.1.1 Rigorous containment of the substance by technical means .......................................... 13 
2.1.2 Procedural and control technologies to minimise emission and any resulting 


exposure ................................................................................................................................. 18 
2.1.3 Handling of the substance by trained personnel ............................................................. 19 
2.1.4 Cases of accident and where waste is generated........................................................... 20 
2.1.5 Management Systems..................................................................................................... 20 
2.1.6 Summary of principles..................................................................................................... 20 


2.2 Registration requirements for on-site isolated intermediates. ................................................. 21 


2.3 Registration requirements for transported isolated intermediates........................................... 22 


2.4 Preparation of a registration dossier for isolated intermediates .............................................. 24 


2.5 Joint submission of data on isolated intermediates by multiple registrants............................. 24 


2.6 Time lines................................................................................................................................ 25 


2.7 Registration fee ....................................................................................................................... 25 


APPENDIX 1: Illustrative List of Issues that may be taken into Consideration for 
Checking that the Isolated Intermediates are Manufactured and Used Under 
Strictly Controlled Conditions ................................................................................................26 


APPENDIX 2: Example of Format for Documenting In-House Information on Strictly 
Controlled Conditions of Isolated Intermediates ..................................................................28 


APPENDIX 3: Format for Documenting Information on Risk Management in a 
Registration Dossier for Isolated Onsite and Transported Intermediates..........................30 


APPENDIX 4: Definition of Intermediates as agreed by Commission, Member States 
and Echa on 4 May 2010..........................................................................................................32 


 







Guidance on intermediates  Version 2 – December 2010 
   


 


                                                


1 INTRODUCTION 


1.1 Definition of the different categories of intermediates 


REACH defines an intermediate as a substance that is manufactured for and consumed in 
or used for chemical processing in order to be transformed into another substance (Article 
3(15)).  


Different types of intermediates are defined under REACH: 


 Non-isolated intermediates 


 Isolated intermediates 


 On-site (non transported) isolated intermediates 


 Transported isolated intermediates 


A non-isolated intermediate is an intermediate that during synthesis is not intentionally 
removed (except for sampling) from the equipment in which the synthesis takes place. Such 
equipment includes the reaction vessel, its ancillary equipment, and any equipment through 
which the substance(s) pass(es) during a continuous flow or batch process as well as the 
pipework for transfer from one vessel to another for the purpose of the next reaction step, 
but it excludes tanks or other vessels in which the substance(s) are stored after the 
manufacture (Article 3(15)(a)).  


On-site isolated intermediate means an intermediate not meeting the criteria of a non-
isolated intermediate and where the manufacture of the intermediate and the synthesis of 
(an)other substance(s) from that intermediate take place on the same site, operated by one 
or more legal entities (Article 3(15)(b)). 


A site means a single location, in which, if there is more than one manufacturer of (a) 
substance(s), certain infrastructure and facilities are shared (Article 3(16)). 


A transported isolated intermediate is an intermediate not meeting the criteria of a non-
isolated intermediate and transported between or supplied to other sites (Article 3(15)(c)).  


The circumstances under which a substance may or not be regarded as an intermediate 
under REACH are clarified in document’ Definition of intermediates as agreed by the 
Commission, Member States and ECHA on 4 May 20102. This definition is the starting point 
of this guidance. The document is attached in Appendix 4 to the current guidance. 


Depending on the identified intermediates different obligations and information requirements 
apply (see section 1.2.2). 


 
2 http://guidance.echa.europa.eu/guidance_en.htm#GD_PROCC 
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The lifecycle of an isolated intermediate begins with its manufacture (in practical terms, with 
its removal from the manufacturing process). This lifecycle ends with the use of the 
substance in the synthesis process for the manufacture of another substance. 


Residues of the isolated intermediate, which are not transformed into another substance in a 
manufacturing process, will be typically discarded or disposed of as waste and channelled 
into waste management when not recycled as a non-isolated or isolated intermediate. 
Consequently, they no longer fall in the scope of REACH. Where residues of the 
intermediate are found in the synthesised substance, they are covered – as an impurity - by 
the registration and evaluation of that other substance. 


1.2 Tasks and obligations 


1.2.1 Non isolated intermediates 


For the use of a substance as a non-isolated intermediate, there are no obligations under 
REACH (Article 2(1)(c)). 


1.2.2 On-site isolated intermediates 


Manufacturers of on-site isolated intermediates in quantities of 1 tonne or more per year 
need to submit a registration dossier unless the substance is exempted from the registration 
provisions (see further information on the scope of REACH in section 1.6 of the Guidance on 
registration). The information to be submitted for standard registration purposes (other than 
registration as an intermediate) is listed under Article 10 and detailed in section 1.8.1 of the 
Guidance on registration. However registrants of on-site isolated intermediates can provide 
reduced registration information according to Article 17(2) if they confirm that the substance 
is manufactured and used under strictly controlled conditions as described under Article 
17(3) and section 2.1 of this guidance.  


Registration obligations and exemptions 


 Article 2(8) exempts intermediates from the general registration regime referred 
to in chapter 1 of Title II of REACH. Instead a manufacturer of an on-site isolated 
intermediate has to register his substance in quantities of 1 tonne or more per 
year under a different regime, as specified in chapter 3 of Title II of REACH. 


 In the case that a notification under Directive 67/548/EEC had been submitted by 
the manufacturer/importer of an onsite isolated intermediate, no registration is 
required; the substance is considered as registered and a registration number is 
assigned by the Agency (Article 24).  


 If the manufacturer confirms in his IUCLID registration dossier that the on-site 
isolated intermediate is manufactured and used under strictly controlled 
conditions (see section 2.1), the information requirements on the substance 
intrinsic properties (physicochemical, human health and environment properties) 
are reduced to already available data (e.g. information he holds himself or that 
he can obtain from other sources) and only study summaries have to be 
submitted even if a full study report is available (Article 17) (see 2.2). 
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 For monomers that are used as on-site isolated intermediate in the production of 
polymers the reduced registration provisions for intermediates do not apply 
(Article 6(2)), and the manufacturer has to proceed as for a "standard", non-
intermediate, use (see Guidance on registration). 


 If strictly controlled conditions are not met, a full (standard) data package is 
required depending on the tonnage level (Articles 10 & 12), and above 10 t/a a 
chemical safety assessment is required. This includes situations where the 
update of a dossier leads to such a situation.  


 If a substance is no longer used by a registrant as an intermediate only and/or 
the registrant can no longer confirm that the substance is manufactured and 
used under strictly controlled conditions, the registration dossier will need to be 
updated according to Article 22 (1) without undue delay to include, depending on 
the tonnage band within which the substance is registered, all the information 
required by Articles 10 and 12. 


Classification and labelling 


If the on-site isolated intermediate is a substance to be registered the manufacturer must 
notify to the Classification & Labelling Inventory established at the Agency the information 
related to its classification and labelling in accordance with Article 39 (a) and Article 40 of 
Regulation (EC) No 1272/2008 if he places the intermediate on the market (i.e. he makes it 
available to another legal entity on the same site or another site). 


Notification can be done either by sending a separate notification to the Inventory or through 
inclusion of the relevant information, i.e. the CLP classification and labelling elements, in a 
registration dossier where this is required. In general, a separate notification will always have 
to be submitted where the notification is legally due before the registration is submitted. 
Once a registration dossier is submitted, a separate notification is no longer possible. Where 
that registration dossier still contains the DSD classifications, the manufacturer or importer 
would have to update it with the CLP information without undue delay, in accordance with 
REACH Article 22.  


If the on-site isolated intermediate is a substance manufactured at less than one ton per 
year, the manufacturer must notify to the Agency the information related to its classification 
and labelling in accordance with Article 39 (b) of Regulation (EC) No 1272/2008 if: 


 he places the intermediate on the market (i.e. he makes it available to another 
legal entity on the same site), and 


 the substance meets the criteria for classification as hazardous. 


Notification to the Inventory has to be done by 3rd January 2011 for on-site isolated 
intermediates that had been placed on the market on 1 December 2010 or, for intermediates 
that are placed on the market only later than 1 December 2010, within one month of placing 
them on the market (Article 40 (3) of Regulation (EC) No 1272/2008). 


Further clarification in relation to notification of the classification and labelling can be found in 
ECHA’s Practical Guide 7 ‘How to notify substances to the Classification and Labelling 
Inventory3. In addition one can consult ECHA’s ‘Introductory Guidance on the CLP 
Regulation4. 


 
3 http://echa.europa.eu/doc/publications/practical_guides/pg_7_clp_notif_en.pdf 
4 http://guidance.echa.europa.eu/guidance_en.htm#GD_PROCC 
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Dossier and substance evaluation 


For on-site isolated intermediates, manufactured and used under strictly controlled 
conditions in accordance with Article 18 (4), dossier and substance evaluation do not 
apply (Article 49). However the Member State Competent Authority (MSCA) where 
the manufacturing site is located may request additional information when it 
considers that: 


 there is a risk to human health or the environment equivalent to the level 
of concern arising from the use of a substance of very high concern 
(substances meeting the criteria in Article 57), and  


 that the risk is not properly controlled (Article 49). 


Authorisation/Restriction 


 Any use of a substance as an on-site isolated intermediate is not subject to 
authorisation (i.e. Title VII – Authorisation - does not apply) (Article 2 (8)(b)).This 
is also valid for intermediates used as monomers for the synthesis of polymers).  


 Any manufacturer, importer or user must check whether an intermediate is 
covered by any restriction in Annex XVII of REACH (Article 67). 


1.2.3 Transported isolated intermediates 


Manufacturers or importers of transported isolated intermediates in quantities of 1 tonne or 
more per year need to submit a registration dossier unless the substance is exempted from 
the registration provisions (see further information on the scope of REACH in 1.6 of the 
Guidance on registration). The information to be submitted for standard registration 
purposes (i.e. reduced requirements due to strictly control conditions being in place do not 
apply) is listed under Article 10 and detailed in section 1.8.1 of the Guidance on registration. 
However, a registrant of transported isolated intermediates can provide reduced registration 
information according to Article 18(2) if  


 he confirms in his IUCLID registration dossier that he is manufacturing and/or using the 
substance under strictly controlled conditions, and  


 if he declares in his IUCLID registration dossier that he has received confirmation from 
all the users further down the chain that the substance is used under strictly controlled 
conditions as described under Article 18(4) and section 2.1 of this guidance. In that case 
both the registrant and the users are each liable for their own statement regarding the 
strictly controlled conditions.  


Registration obligations and exemptions 


 Article 2(8) exempts intermediates from the general registration regime referred 
to in chapter 1 of Title II of REACH. Instead, a manufacturer or importer of a 
transported isolated intermediate has to register his substance in quantities of 1 
tonne or more per year under a different regime, as specified in chapter 3 of Title 
II of REACH. When manufactured and used under strictly controlled conditions 
and the annual quantity of substance is 1000 tonnes or more, the data 
requirements on the substance's intrinsic properties (physicochemical, human 
health and environment properties) as specified in Annex VII must be included in 
addition to the information required under chapter 3 of title II of REACH. 


 If a notification under Directive 67/548/EEC covering manufacture/import and the 
relevant use has already been submitted by the manufacturer/importer, no 
registration is required. The substance is considered as registered and a 
registration number is assigned by the Agency. However, if the quantity of the 
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notified substance reaches the next tonnage threshold under Article 12 of the 
REACH Regulation, the additional required information shall be submitted 
(Article 24). 


 If the manufacturer or importer confirms that he is manufacturing and/or using 
the substance under strictly controlled conditions and he confirms himself or 
states that he has received confirmation from the users that the substance is 
used under strictly controlled conditions (section 2.1) and the annual quantity of 
substance is less than 1000 tonnes, the information requirements on the 
substance's intrinsic properties (physicochemical, human health and 
environment properties) are reduced to existing available data (e.g. information 
he holds himself or that he can obtain from other sources) and only study 
summaries have to be submitted even if a full study report is available (Article 
18) (see 2.3).  


 For monomers that are used as transported isolated intermediate for the 
production of polymers the reduced registration provisions for intermediates do 
not apply (Article 6 (2)), and the manufacturer has to proceed as for a "standard" 
substance (see Guidance on registration)5. 


 Where strictly controlled conditions cannot be confirmed, a full (standard) data 
package is required depending on the tonnage level (Articles 10 & 12), and 
above 10 t/a a chemical safety assessment is required.  


 If a substance is no longer used by a registrant as an intermediate only and/or 
the registrant can no longer confirm that the substance is manufactured and 
used under strictly controlled conditions, the registration dossier will need to be 
updated according to Article 22 (1) without undue delay to include, depending on 
the tonnage band within which the substance is registered, all the information 
required by Articles 10 and 12. 


 If the transported intermediate passes the 1000 t/y threshold, then the 
manufacturer/importer has to update the registration dossier and submit as a 
minimum the information required under Annex VII 


 


Classification and labelling 


If the transported isolated intermediate is a substance to be registered the manufacturer/ 
importer must notify to the Agency the information related to its classification and labelling in 
accordance with Article 39(a) and Article 40 of Regulation (EC) No 1272/2008 if: 


 he places the substance on the market (i.e. he makes it available to another legal 
entity on the same site or on another site), and 


 he has not already submitted a registration. 
 
Notification can be done either by sending a separate notification to the Inventory or through 
inclusion of the relevant information, i.e. the CLP classification and labelling elements, in a 
registration dossier where this is required. In general, a separate notification will always have 
to be submitted where the notification is legally due before the registration is submitted. 
Once a registration dossier is submitted, a separate notification is no longer possible. Where 
that registration dossier still contains the DSD classifications, the manufacturer or importer 
would have to update it with the CLP information without undue delay, in accordance with 
REACH Article 22.  
 


 
5 http://guidance.echa.europa.eu/docs/guidance_document/registration_en.htm?time=1271257385 
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If the transported isolated intermediate is a substance manufactured at less than one ton per 
year, the manufacturer must notify to the Agency the information related to its classification 
and labelling in accordance with Article 39(b) of Regulation (EC) No 1272/2008 if: 


 he places the substance on the market (i.e. he makes it available to another legal 
entity on the same site or on another site), and 


 the substance meets the criteria for classification as hazardous. 
 
Notification to the Inventory has to be done by 3rd January 2011 for transported isolated 
intermediates that had been placed on the market on 1 December 2010 or, for intermediates 
that are placed on the market only later than 1 December 2010, within one month of placing 
them on the market (Article 40 (3) of Regulation (EC) No 1272/2008). 
 
Further clarification in relation to notification of the classification and labelling can be found in 
ECHA’s Practical Guide 7 ‘How to notify substances to the Classification and Labelling 
Inventory6. In addition one can consult ECHA’s ‘Introductory Guidance on the CLP 
Regulation7. 


Dossier and substance evaluation 


 Manufacturer / importer must be aware that dossier and substance evaluation 
apply to transported isolated intermediates. Therefore, the Agency or, if there is 
no agreement between MSCA, the Commission may request additional 
information when it is conducting an evaluation. The manufacturer/importer must 
comply with any such request within the deadline set (see the Guidance on 
evaluation).  


Authorisation/Restriction 


 Any use of a substance as a transported isolated intermediate is not subject to 
authorisation (i.e. Title VII – Authorisation - does not apply) (Article 2(8)(b)). This 
is also valid for intermediates used as monomers for the synthesis of polymers. 


 Any manufacturer/importer or downstream user must check whether an 
intermediate is covered by any restriction in Annex XVII of REACH (Article 67)


 
6 http://echa.europa.eu/doc/publications/practical_guides/pg_7_clp_notif_en.pdf 
7 http://guidance.echa.europa.eu/guidance_en.htm#GD_PROCC 
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2 REGISTRATION OF ISOLATED INTERMEDIATES 


This guidance is intended to support registrants of isolated intermediates in assessing 
whether the conditions of manufacture and use fulfil the requirements for an isolated 
intermediate registration set out in Articles 17(3) or 18 (4). Also, the guidance includes three 
annexes describing the content and the format for documenting that strictly controlled 
conditions apply. 


The first task for the registrant is therefore to determine if the substance under investigation 
is an isolated intermediate manufactured and used under strictly controlled conditions and 
whether it is transported or not, in order to identify the information he has to provide in a 
registration dossier to fulfil his obligations8. 


If the manufacturer or importer of a substance manufactures or imports the substance for 
other purposes than only the use as an intermediate, or if the manufacture or certain use(s) 
cannot be demonstrated as being carried out under strictly controlled conditions, then the 
manufacturer or importer needs to submit a “standard” registration dossier according to 
Article 10. In this situation, if part of the tonnage is manufactured and used as an 
intermediate under strictly controlled conditions, the registrant can submit one registration 
dossier covering all his tonnage.  


o The information requirements for this registration dossier are then based on the tonnage 
for non-intermediate uses and for intermediates not used under strictly controlled 
conditions. The part of the tonnage manufactured or imported for use an intermediate 
under strictly controlled conditions will not need to be taken into account for the 
information requirements of the registration dossier. For determination of the registration 
date all produced volumes of the substance regardless of the substance's use 
(intermediate, intermediate under SCC, and non-intermediate uses) shall be taken into 
account  


o Nevertheless the use as intermediate should be documented in the dossier, including the 
volume manufactured or imported for this purpose. 


o  The fees will be calculated independently for i) the use as intermediate under strictly 
controlled conditions (fees for intermediates pursuant to Article 4 of Regulation (EC) No 
340/2008) and ii) for the other uses (standard fees pursuant to Article 3 of Regulation 
(EC) No 340/2008).  


 


8
 It should be noted, though, that monomers used as on-site isolated intermediates or transported isolated 


intermediates do not benefit from the exemption from standard registration requirements which normally applies 
to intermediates and have to be registered following the registration requirements described in Article 10 (Article 
6(2)). Therefore for the registration of monomers the Guidance on registration8 has to be used (see also section 
1.1.2 and 1.1.3). 
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Example 1  of a substance both used as isolated intermediate and non-intermediate 
 
A company manufactures 2300 tonnes of substance A, of which 1700 tonnes are used as intermediate 
in strictly controlled conditions. This company will submit a standard registration dossier for substance 
A, where the volume of the remaining 600 tonnes not used as intermediate is used to determine the 
information requirements. This means that the information requirements for 100-1000t substances will 
be used as a basis for this standard dossier. The fact that the substance is also used as an 
intermediate should be indicated in the dossier and the volume of 1700 tonnes used as intermediates 
will need to be documented in the dossier. 


 


If the manufacturer or importer of the substance manufactures or imports it only for the use 
as an isolated intermediate under strictly controlled conditions (see 2.1), then the 
manufacturer or importer can submit a registration dossier with reduced information 
requirements (according to Articles 17 and 18) as described in section 2.2 and section 2.3. 
More guidance on how to calculate the tonnage is given in the Guidance on registration.  


The data requirements for the registration of isolated intermediates manufactured in 
quantities of 1 tonne or more per year may differ for on-site and transported isolated 
intermediates (see section 1.1.2 and 2.2 for on-site isolated intermediates and section 1.1.3 
and 2.3 for transported isolated intermediates). For transported intermediates, those 
requirements depend on the manufactured or imported volume which is transported. In case 
of a transported isolated intermediate in quantities of more than 1000 tonnes per year, also 
the information specified in Annex VII of REACH should be included (Article 18(3)).  


 


2.1 Strictly controlled conditions  


For both on-site and transported isolated intermediates the possibility to provide a reduced 
set of information for their registration applies when: 


 For on-site isolated intermediates, the manufacturer confirms that the substance is only 
manufactured and used under strictly controlled conditions (Article 17(3)). 


 For transported isolated intermediates, the manufacturer or importer confirms himself or 
states that he has received confirmation from the user that the synthesis of (an)other 
substance(s) from that intermediate takes place on other sites under strictly controlled 
conditions detailed in Article18(4). For transported isolated intermediates that are 
manufactured in the EU the strictly controlled conditions shall apply both to the 
manufacture and use of the substance.  


Therefore, in order to benefit from the reduced registration requirements the registrants have 
to first assess if their intermediates are handled under strictly controlled conditions on the 
sites of manufacture and use. When compiling the registration dossier using IUCLID5


9
, the 


registrant should then include a confirmation in the dossier that the substance is 
manufactured and used under strictly controlled conditions (see section 2.4).  


                                                 
9
 International Uniform Chemical Information Database 
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The definition of strictly controlled conditions in Article 18(4) for transported isolated 
intermediates can also be used as a working basis for isolated on-site intermediates. Article 
18(4) provides a wider definition of strictly controlled conditions than Article 17(3), the latter 
being limited to criteria (a) and (b) of the above list. Nevertheless criteria (c) to (f) are also 
considered appropriate for on-site isolated intermediates, in deciding whether strictly 
controlled conditions apply.  


To assess if the intermediate is manufactured and used under strictly controlled conditions 
during its whole lifecycle, the registrant should evaluate if all the Article 18(4) conditions 
apply:  


(a) the substance is rigorously contained by technical means during its whole lifecycle 
including manufacture, purification, cleaning and maintenance of equipment, sampling, 
analysis, loading and unloading of equipment or vessels, waste disposal or purification 
and storage; (see chapter 2.1.1); 


(b) procedural and control technologies shall be used that minimise emission and any 
resulting exposure; (see chapter 2.1.2); 


(c) only properly trained and authorised personnel handle the substance; (see chapter 
2.1.3); 


(d) in the case of cleaning and maintenance works, special procedures such as purging 
and washing are applied before the system is opened and entered;  


(e) in cases of accident and where waste is generated, procedural and/or control 
technologies are used to minimise emissions and the resulting exposure during 
purification or cleaning and maintenance procedures; (see chapter 2.1.4); 


(f) substance-handling procedures are well documented and strictly supervised by the 
site operator. 


For both types of isolated intermediate, the registrant has two possibilities based on the 
assessment and description of the conditions under which the substance is manufactured 
and/or used: 


 Submit a registration dossier containing the limited set of data requested for 
intermediates, provided that he concludes that the substance is manufactured and used) 
under strictly controlled conditions. In this case, the dossier must contain details on risk 
management measures applied by the manufacturer (Article 17.2(f) and Article 18.2 (f)) 
and information on risk management measures recommended to the user (for 
transported isolated intermediates Article 18.2 (f)). 


 Submit a standard registration dossier as described in Article 10, if he is not able to 
demonstrate that the substance is manufactured and used under strictly controlled 
conditions. In case any of the requirements for Article 18.4 (a) to (f) are not met, the 
registration shall include all the information required by Article 10.It is important to note 
that absence of rigorous containment or absence of minimisation of release cannot be 
justified with a risk characterisation ratio.  


Strictly controlled conditions should be seen as a combination of technical measures that are 
underpinned by operating procedures and management systems. Following Article 18 (4), 
strictly controlled conditions must include the following elements:  
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 Technical means ensuring rigorous containment during the whole lifecycle including 
the following activities (Article 18 (4) (a)) 


o Manufacture and purification 
o Cleaning and maintenance of equipment 
o Sampling and analysis 
o Loading and unloading of equipment or vessels 
o Waste disposal 
o Storage 


 Procedural and control technologies applied to minimise emissions (Article 18 (4) (b) 
and (e)) 


o residual emissions from rigorous containment 
o emissions from purification, cleaning, maintenance after accidents 
o emissions from purification, cleaning and maintenance where waste is 


generated 
 Special procedures before entering the system (Article 18 (4) d) 
 Trained and authorised personnel (Article 18 (4) (c) 
 Procedures well documented and supervised (Article 18 (4) (f)) 


 


This approach to managing potential risks to human health and the environment aligns with, 
and also acknowledges, the existing regulatory obligations that impact on manufacturers of 
substances (e.g. control of accidents under Directive 96/82/EC10, Integrated Pollution 
Prevention and Control under Directive 2008/1/EC11, occupational protection under the 
Chemical Agents Directive 98/24/EC12).  


Rigorous containment by technical means aims to prevent releases by technical design of 
the process or product. The physico-chemical properties of the substance and the 
processing conditions (such as temperature and pressure) may have an impact on the level 
and type of containment measures that are required. 


It should be emphasized that strictly controlled conditions must be achieved without taking 
into account the use of personal protective equipment (PPE) except for the exceptional 
situations hereunder (accidents, incidents, maintenance and cleaning). PPE can only be part 
of the strictly controlled concept as far as it aims at limiting exposure resulting from:  


 Accidents and incidents that may occur despite appropriate management systems 
and operational procedures to prevent such incidents and accidents.  


 Maintenance and cleaning works, providing that special procedures such as purging 
and washing are applied before the system is opened or entered.  


Full documentation of the strictly controlled conditions in place is not required in the 
registration dossier, however the registrant should give a basic indication on how the 
conclusion concerning strictly controlled conditions are reached. A format for documenting 
information on risk management in a registration dossier is given in Appendix 3. 
Nevertheless, there should be detailed internal documentation within a company in order to 


 
10 Council Directive 96/82/EC of 9 December 1996 on the control of major-accident hazards involving dangerous 
substances. 
11 Council Directive 2008/1/EC of the European Parliament and of the Council of 15 January 2008 concerning 
integrated pollution prevention and control). 
12 Council Directive 98/24/EC of 7 April 1998 on the protection of the health and safety of workers from the risks 
related to chemical agents at work. 
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demonstrate that strictly controlled conditions apply throughout the whole life cycle of the 
intermediate. The national enforcement authorities may request such information. Note that 
where relevant documentation for compliance with other legislative frameworks can also be 
referred to. The detailed internal documentation within the company should at least include: 


 justification for considering that the substance is used as an intermediate and 
customers’ statements concerning the use as an intermediate and the fulfilment of 
strictly controlled conditions in case of a transported isolated intermediate;  


 the physical chemical properties of the intermediate relevant for deciding on measures 
to ensure that strictly controlled conditions apply; 


 documentation on the design of the process and the equipment, especially those 
aspects contributing to the rigorous containment of the substance by technical means; 


 the relevant operating conditions; 


 measures corresponding to the requirements set out in article 18(4) (b) to (f) 
implemented by the manufacturer company and recommended to users; 


 information on any residual release and resulting exposure that occurs in spite of the 
rigorous containment measures by technical means; and 


 available relevant physico chemical toxicological and eco-toxicological information and 
any relevant reference or threshold value (e.g. community Occupational Exposure Limits 
(OELs).  


To facilitate the process for assessing whether strictly controlled conditions are achieved, 
Appendix 1 presents an indicative and non-exhaustive list of issues that could be considered. 
This list is intended to support a structured assessment and documentation by the registrant 
to decide if strictly controlled conditions apply. For this considerable input by experts (e.g. site 
managers, engineers) will be needed. 


It should be noted that the registrant of a transported isolated intermediate does not need to 
get access to confidential business information (e.g. fine detail of process technology and/or 
engineering, etc) from the user(s). This is because the user is responsible for ensuring that 
they use the intermediate under strictly controlled conditions and to confirm this to the 
registrant.  


An example of a general format to document how the substance is manufactured and used 
under strictly controlled conditions is provided in Appendix 2. This would contain information 
and justifications for the issues addressed in Appendix 1. Note that any information 
produced for the purpose of other legislation (e.g. for worker protection) can also be used as 
an element to demonstrate that strictly controlled conditions apply.  


Information on details of the risk management measures applied at the manufacturing site 
and recommended to the user in order to achieve strictly controlled conditions, have to be 
included in the registration dossier. Existing legislative frameworks or industry standards can 
be referred to when documenting such risk management measures. The format in Appendix 
3 is recommended to explain the risk management measures in the registration dossier. It 
should be attached to the IUCLID section 13 with the file name ‘RMM_details’.  
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2.1.1 Rigorous containment of the substance by technical means 


Rigorous containment is achieved by the technical design of a process and the equipment which aims 
at preventing releases. The physico-chemical properties of a substance are one factor to take into 
account in determining the right design to achieve rigorous containment, together with the process 
conditions if this is relevant. Rigorous containment is applicable to handling of intermediates at any 
scale. Release of the substance should be prevented through containment systems, such as 
combinations of suitable mechanical barriers (e.g. enclosures) and air dynamic barriers (e.g. Local 
Exhaust Ventilation (LEV ) as integrated part of the containment and differential pressure). 


According to Article 18 (4): 


“the substance is rigorously contained by technical means during its whole lifecycle including 
manufacture, purification, cleaning and maintenance of equipment, sampling, analysis, loading and 
unloading of equipment or vessels, waste disposal or purification and storage”.  


To be able to confirm and document the rigorous containment of the substance, the registrant should 
characterise the process conditions and the equipment used during the whole life-cycle of the 
substance, taking into account the physical-chemical properties of the substance.  


The description of these technical means and conditions should allow the identification of potential 
residual exposure of workers and the environment to the substance. It should for instance specify the 
means of rigorous containment for the different functional elements (pressurised vessels, seals, sacks, 
containers, drums, etc.) involved during the whole process such as manufacture, transfer (filling, 
emptying, etc.) or sampling of the substance when potential residual emission could be expected to the 
workplace or the environment. 


Within a rigorously contained overall process, different containment strategies may be used for 
different processing steps. For example, containment measures for i) batch filling and emptying of 
equipment (via hose lines, pipe joints), ii) for sampling (transfer from one container to another container 
via closed sampler), iii) for cleaning and maintenance and iv) for transfer and management of the 
isolated intermediate in bulk through pipelines and dedicated bulk storage facilities can be different 
from each other. 


Examples of technical measures that could be implemented in order to ensure rigorous containment 
are given in examples 2 to 7 for worker and environmental protection in different industrial sectors. 
Those examples are in no way binding or exhaustive but illustrate the types of measures or some 
specific unit operations (e.g. loading/unloading and substance handling) that can be applied.  


Example 2 illustrates how to systematically determine a suitable containment strategy based on the 
control banding approach as outlined in the book ‘Containment systems - A design guide, edited by 
Nigel Hirst, Mike Brocklebank, Martyn Ryder, published by Institution of Chemical Engineers (IChemE) 
UK , 2002. 


The Control Banding Approach in example 2 comprises 5 levels of control. Strategy 1 represents the 
lowest level of control (not regarded as rigorous containment), the only technical measure in place is 
general ventilation. In containment level 2, LEV is applied, but the LEV is not further integrated into a 
system of mechanical barriers. Since the substance is still manipulated directly and thus PPE may be 
required, in general, level 2 does not constitute rigorous containment. However, LEV can be an 
integrated part of the containment strategy 3, requiring partial or full mechanical enclosure in addition. 
The following illustration of strategy mentions glove-ports and direct coupling, other technical solutions 
however, exist as well. The level of enclosure by mechanical barriers increases from strategy 3 to 
strategy 5 which represents a very high level of containment requiring a fully automated enclosed 
process. Each level of containment is supported by a corresponding containment strategy that provides 
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clear practical advice on design and process equipment, maintenance, access, examination and 
testing, cleaning and housekeeping, personal protective equipment, training and supervision. In other 
words, the containment strategy defines the criteria for rigorous containment at a practical level.  


Example 2: Containment strategies for handling of substances (example of technical 
measures)  
. 


For illustration see enclosed 5 principal schemes reflecting the different strategies. (Source: Hirst H., 
Brocklebank M., Ryder M. (Eds), Containments Systems- A Design guide, Institution of Chemicals 
Engineers (IChemE), 2002. 
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Note: Illustrative examples regarding the technical implementation of these strategies can be 
found in the COSHH control guidance sheets13 


                                                 
13 http://www.hse.gov.uk/pubns/guidance/crseries.htm 
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Example 3: Pharmaceutical industry: examples of technical measures for workers and 
environmental protection 
 
Containment is implemented to prevent exposure of the worker and the environment. The design and 
selection of control technologies and equipment is based upon a set of performance based criteria. The 
selection of control measures aim to control and prevent emissions at source. Examples of technical 
measures may include: 


Transfers using direct coupling and closed systems, such as: 
 Vertical process trains 
 Special valves such as split butterfly type  
 Vacuum transfer  
 
Totally enclosed processes; transfers using direct coupling; barrier/isolator technology, such as:  
 Isolation technology e.g. isolators  
 Intermediate bulk containers with split butterfly valves 
 Soft Wall Isolators (Glove bags) 
 Alpha Beta Rapid Transfer systems on enclosures 


 Specialized vacuum transfer systems 
 
 
 
 
 
Example 4: Petrochemical Industry: example of technical measures for workers and 
environmental protection 
 
Bulk petrochemical intermediates will invariably be handled in a chemical plant of a high integrity that is 
designed to minimise potential for emissions to air and water. Typical examples of control measures and 
systems in place to deliver such strictly controlled conditions include: 
 
 Enclosed transfers designed to prevent leaks e.g. self-draining transfer lines 
 High integrity methods of material loading and unloading (e.g dry lock couplings, vapour capture and 


recovery) 
 Plant designed to facilitate the draining and flushing of plant equipment items prior to maintenance, 


with recycle and/or suitable disposal of wastes 
 High integrity (low emission) valve packing and flange seals 
 In-line process controls and/or contained systems for process sampling  
 Low emission pumps e.g. canned, magnetic, mechanical seals 


 Routine monitoring and inspection for leaks to reduce fugitive emissions 
 


  
 
Example 5: Fine chemicals industry: examples of technical and organizational 
measures for workers and environmental protection 
 
Handling intermediates in batch fine chemicals facilities will require that the plant engineering and 
systems are designed to prevent emissions to air and water. Typical examples of control measures and 
systems which might be encountered to deliver such strictly controlled conditions include: 
 
 Material transfers via enclosed systems (e.g. semi-bulk containers such as IBCs) 
 Enclosed and vented charging systems (e.g. bag slitters with integral package disposal) 
 Reaction vessel held by under-pressure (negative pressure). Exhaust air filtered and subsequently 


incinerated. Vessels connected via fixed pipes.  
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 Discharging arrangements designed to minimise emissions (e.g. into drums/kegs via pneumatic filling 
heads and continuous liners;, connection of big bags done in a full enclosure (e.g. glove box.) 


 Use of containers fitted with inliners for intermediate packaging and transport. 
 Plant designed to facilitate the draining and flushing (and detoxification) of equipment items prior to 


maintenance  
 Maximal use made of automated process control systems to minimise manual interventions 
 Contained process sample systems (e.g. vented cabinets or sample bombs) 
 Loading/unloading in a closed collection pan to prevent spillage into waste water  
 
 


 
Example 6: Chemical industry: railway car loading and unloading of liquid products  
 
Loading and unloading of railway car of liquid, volatile, products.  
The substance is stored into storage tanks and loaded into railway cars in order to be transported to 
another production site. 
 
 Railway cars are loaded through connection arms.  
 Informatic control system exists in order that loading can start only when the arm is well connected. 
 At the end before disconnection, purge of arms is performed with N2 and gaseous substance is 


sent back to the tank as well as liquid phase in order to be recycled. 
 Arm in aval is purged into a container which is re-injected into the unit through flexible hoses. 
 Flexibles are cleaned and water is collected for treatment. 
 OC & SCC implemented to protect workers & environment 
 Loading of wagon is done through an automated connection arm equipped with recommended 


diameter (DN 80 for liquid and DN 50 for gas) 
 All couplings are equipped with ONIS line blind system, avoiding exposure to residual hazardous 


chemicals 
 
 


 
Example 7: Chemical and petrochemical industry: examples of technical measures for 
workers and environmental protection 
 
Storage tanks for highly volatile substances have floating internal roofs and double mechanical 
sealing 
 
Examples of technical measures: 
 Enclosed transfers designed to prevent leaks (self-draining transfer lines). 
 Plant design to facilitate draining and flushing prior to maintenance. 
 High integrity (low emission) valve packings and flange seals (The rating of the 
 valve type is in accordance to Fugitive Emission Tightness Class, Flange gaskets specified and the 


intermediate properties) 
 Routine monitoring and inspection for leaks to reduce fugitive emissions. 
 Storage tanks have floating internal roofs with double mechanical sealing 
 Systems are situated on concrete bases within a bund of a capacity required by the environmental 


permit. The tank floor and base sections of the walls are also painted to prevent corrosion. The tanks 
are cathodically protected. Storage tanks are installed with level controls incorporating High and High-
High level alarms and an independent High level alarm. 


Loading and unloading of volatile liquid substances to/from tanks / truck tanks and railway tanks. 
Examples of technical measures for containment and minimization of releases during loading/unloading 
operations.  


 Top loading through dome with cone and with vapor recovery 
 Top loading with dip tube and with vapor recovery 
 Top loading with dip tube and with inert gas blanketing 
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 Bottom loading with closed manhole and with vapor recovery 
 Bottom loading with closed manhole and with blanketing 
 Bottom unloading by compressed air or inert gas 
 Bottom unloading by pump with closed manhole and with intake of air 
 Bottom unloading by gravity with closed manhole and with vapor return 
 Bottom unloading by pump with closed manhole and with vapor return 
 Bottom unloading by pump with closed manhole and with inert gas 
 Top unloading by pump with closed manhole and with vapor return 
 


Measured release and exposure data is a useful element to demonstrate that rigorous 
containment is achieved. If such data is not available, reliable exposure model calculations 
can be used for this purpose. 


2.1.2 Procedural and control technologies to minimise emission and any 
resulting exposure 


Releases and any resulting exposure occurring despite rigorous containment by technical 
means of the process are to be minimised by procedural and control technologies. For 
example, in case of releases to waste water (including during cleaning and maintenance 
processes), strictly controlled conditions include techniques to minimise the emissions by, for 
example, incinerating the waste water or removal of substances by onsite treatment, before 
discharging the waste water. The same approach applies to emissions to air. Some techniques 
to control emissions to the environment are listed in Example 8.  


The effectiveness of any methods applied to minimise emissions and resulting exposure would 
be described in the detailed documentation kept in-house. Furthermore some details of these 
methods (e.g. efficiency) may need to be included in the registration dossier. 


The documentation and description of methods applied can be based on the company's IPPC 
licence or permit, as long as sufficient and adequate documentation of the compliance with the 
conditions of the permit are available, and demonstrate strictly controlled conditions. In 
general, the relevant IPPC (Directive 2008/1/EC) Best Available Technique Reference 
Document (BREF)14 can be used as a starting point to demonstrate the effectiveness of 
procedural and control technologies from the perspective of minimisation. Examples for such 
control technologies can be found in BREFs on processing in chemical industry and on 
“Common Waste Water and Waste Gas Treatment/Management Systems in the Chemical 
Sector”. 


 


                                                 
14 http:// http://eippcb.jrc.es/reference/ 
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Example 8: Some technical measures to control emissions to the environment 


Waste gas incineration: complete destruction of waste gases at high temperatures for a specified 
minimum residence time, as calculated by an engineer. 


● Condenser: low temperature devices through which waste vapours are sent causing them to 
liquefy and be collected. 


● Scrubber: number of types available. Usually packed columns around which an appropriate 
scrubbing solution circulates, as specified by an engineer. The waste vapours from a process 
and/or area are passed through the scrubber causing the fumes to be trapped in the 
scrubbing solution. The waste scrubber solution is then disposed of by incineration. 


●  HEPA-filter: a filter designed to trap small particles. The general air from an area or a piece of 
equipment passes through the filter before discharge to atmosphere. The contaminated filter 
is then disposed of by incineration. 


● WWTP: a wastewater treatment plant is a biological and/or physical/chemical system to which 
the aqueous waste streams from a process and washing/cleaning solutions are sent. Traces 
of the substance are removed from the water before discharge into the environment. Please 
note: Whether a WWTP fulfils the minimisation requirement depends on the inherent 
properties of the substance. For example 


 - Releases of substances which are not ready biodegradable cannot be minimised by 
biological treatment. 


 - Releases of substances adsorbed to a particulate matrix during treatment will only 
be regarded as minimised if the subsequent sludge treatment leads to the elimination 
of the substance. 


● Cryogenic treatment: very low temperature condenser which traps all the condensable 
materials as a liquid or a solid. This liquid or solid is then disposed of by incineration. 


● Biofilter: A bio-filter is a biological system where certain substances in vent streams are 
degraded by mico organisms 


2.1.3 Handling of the substance by trained personnel 


In order to minimise emissions and any resulting exposure, only trained and authorised 
personnel can handle the substance (Article 18(4)(c)). As a minimum, the workers who 
handle intermediates would be provided with: 


 training and information on process and task specific operating procedures, appropriate 
precautions, working procedures during the malfunctioning of the process and in 
accidental situations, and actions to be taken in order to safeguard themselves and 
other workers at the workplace. Appropriate filing and documentation of training shall be 
available on site.  


 access to a safety data sheet (SDS), which includes information on the hazardous 
properties and on PBT/vPvB properties of the substance, such as its identity, the risks to 
safety and health, relevant occupational exposure limit values (EU and national ones) 
and other relevant legislative provisions. 


These procedures should apply to all personnel handling the substance including during 
cleaning and maintenance works. 
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2.1.4 Cases of accident and where waste is generated 


There must be procedural and/or control technologies in place that are used for minimising 
emissions in cases of accidents and in cases where waste is generated (Article 18(4)(e)). In 
this, the clarifications according to Directive 96/82/EC on the control of major-accident 
hazards involving dangerous substances and Directive 94/9/EC concerning equipment and 
protective systems intended for use in potentially explosive atmospheres might usefully be 
consulted and the requirements implemented. Please note: For waste treatment operations, 
reference should be made to the corresponding technique contained in the BREF document 
on Common Waste Water and Waste Gas Treatment/Management Systems in the Chemical 
Sector15. 


2.1.5 Management Systems  


Management systems are good options to ensure the proper application of risk management 
measures. A management system includes appropriate operational procedures to ensure 
that control measures are indeed applied


16
. Such a system may also define management 


responsibilities, authorisation procedures (e.g. for maintenance or opening of equipment), 
inspection and auditing requirements etc.  


On any given site, a management system should contain reference to procedures for 
accident prevention and response. It may be appropriate to link this system to operational 
engineering control systems. In case of a transported intermediate, the various parties 
involved (supplier and customer) each will need a management system in order to ensure 
rigorous containment and controlled conditions over the life cycle of the intermediate.  


2.1.6 Summary of principles 


The key principles of strictly controlled conditions for registration of intermediates under 
Article 17 and Article 18 of REACh are summarised below: 


 All conditions of Article 18 (4) are to be met at the same time. The full life cycle of the 
intermediate is to be covered under strictly controlled conditions; 


 If SCC conditions are declared, Risk Characterization cannot be used to justify a lack or 
absence of rigorous containment and emission minimisation technologies; 


 Design of rigorous containment must prevent workers to be exposed (by technical 
means) to the substance and the substance to be released to the environment. In order 
to reach this goal, the most efficient rigorous containment strategy has to be identified for 
each specific process step, taking into account the process conditions and the physico-
chemical properties of the intermediate. The containment strategy may consist of a 
combination of mechanical and air dynamic barriers; 


 The technical means of containment and the control technologies are always to be 
considered in context with procedural control and training of workers. Thus rigorous 


 
15 http://eippcb.jrc.es/reference/cww.html 


16 In practice management systems include the structure to respond to accidents and demonstrate compliance 
with relevant occupational and environmental legislation and/or standards.  
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containment and procedural control (including training) together are the elements of a 
strictly controlled conditions strategy; 


 Release and exposure data is an additional useful element to verify that rigorous 
containment is achieved. Reliable exposure model calculations may also be used for 
this purpose. 


2.2 Registration requirements for on-site isolated intermediates. 


On-site isolated intermediates manufactured in quantities of 1 tonne or more per year have 
to be registered to the Agency. In order to benefit from the reduced registration requirements 
for on-site isolated intermediates, the manufacturer must confirm that the substance is used 
and manufactured only under strictly controlled conditions during its whole lifecycle as 
defined in Article 17(3) (see also section 2.1). 


The information required under Article 17(2) is the following: 


 The identity of the manufacturer: the information to be submitted is detailed in 
section 8.2.2.3 of the Guidance on registration. 


 The identity of the intermediate: the information to be submitted to identify the 
substance is the same as that to be submitted for a full registration (see 8.2.2.3 of 
the Guidance on registration) with the exception of analytical methods descriptions 
(section 2.3.5 to 2.3.7 of Annex VI) which are not required. 


 The classification of the intermediate: the registrant has to determine the 
classification of his substance with respect to physicochemical properties, 
environment and human health. This classification has to be documented in section 
2 of IUCLID 5, under the heading “classification”. More guidance on classification 
and labelling is available in section 8.2.2.4 of the Guidance on registration.  


 Any available existing information on physicochemical, human health or 
environmental properties of the intermediate: when the registrant is in legitimate 
possession or has the permission to refer to a full study report (a full study report or 
study summary can be used freely after at least 12 years after its submission in the 
framework of a registration (Article 25(3)), he shall submit a study summary within 
his registration, unless in case of joint registration when the lead registrant submits 
the information (see section 2.5). How to prepare a study summary is described in 
section 8.2.2.4 of the Guidance on registration. 


 A brief general description of the use: only a brief general description of the 
identified use(s) of the substance as described in section 3.5 of Annex VI is required 
for isolated intermediates. More details can be found on what needs to be reported 
in section 8.2.2.5 of the Guidance on registration. 
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 Details of the risk management measures applied: the details of the risk 
management measures should be reported in section 13 of IUCLID (stand alone 
RMM report, format see Appendix 3). The information has to include a description of 
the effectiveness of the risk management measures applied, sufficient to 
demonstrate that the substance is rigorously contained during its whole lifecycle 
and that it is manufactured and used under strictly controlled conditions. More 
information on how to describe the risk management measures applied and their 
efficiency is available under Appendix 3. 


If from the available information and knowledge of the process the registrant is not able to 
conclude that the substance is manufactured and used under strictly controlled conditions, a 
full registration in accordance with Article10 has to be submitted as described under the 
Guidance on registration.  


Regarding the communication of RMM to the users of the intermediate, section 8.2 of annex 
II of Commission Regulation 453/201017 states that: "Where a substance has been 
registered as an isolated intermediate (on-site or transported), the supplier shall indicate that 
this safety data sheet is consistent with the specific conditions relied on to justify the 
registration in accordance with Article 17 or 18. 


As a consequence, risk management measures complying with the provisions of Article 18.4 
should be described to the user within the SDS for on-site isolated intermediates. 


2.3 Registration requirements for transported isolated 
intermediates 


Transported isolated intermediates have to be registered to the Agency if they are 
manufactured or imported in quantities of 1 tonne or more per year. In order to benefit from 
the reduced registration requirements for transported isolated intermediates, the 
manufacturer or importer must confirm himself or state that he has received confirmation 
from user(s) that the substance is used and manufactured only under strictly controlled 
conditions during its whole lifecycle as defined in Article 18(4) (see also section 2.1). 


Therefore the registrant of a transported intermediate should first get the necessary 
confirmation from the different users to whom the substance is supplied whether the 
substance is used under strictly controlled conditions or not.  


For transported isolated intermediates below 1000 t/a, the information required under Article 
18(2) is the following: 


 The identity of the manufacturer or importer: the information to be submitted is 
detailed in section 8.2.2.3 of the Guidance on registration. 


 The identity of the intermediate: the information to be submitted to identify the 
substance is the same as that to be submitted for a full registration (see section 
8.2.2.3 of the Guidance on registration) with the exception of analytical methods 
descriptions (section 2.3.5 to 2.3.7 of Annex VI) which are not required. 


 
17 Commission Regulation (EU) No 453/2010 of 20 May 2010 amending Regulation (EC) No 1907/2006 of the 
European Parliament and of the Council on the Registration, Authorisation and Restriction of Chemicals 
(REACH). OJ L 133, 31.5.2010. 
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 The classification of the intermediate: the registrant has to determine the 
classification of his substance with respect to physicochemical properties, 
environment and human health. This classification has to be documented in section 
2 of IUCLID 5, under the heading “classification”. More guidance on classification 
and labelling is available in section 8.2.2.4 of the Guidance on registration. 


 Any available existing information on physicochemical, human health or 
environmental properties of the intermediate: when the registrant is in legitimate 
possession or has the permission to refer to a full study report (a full study report or 
study summary can be used freely after at least 12 years after its submission in the 
framework of a registration (Article 25(3)), he shall submit a study summary within 
their registration, unless in case of joint registration when the lead registrant submits 
the information (see section 2.5). How to prepare a study summary is described in 
section 8.2.2.6 of the Guidance on registration. 


 A brief general description of the use: only a brief general description of the 
identified use(s) of the substance as described in section 3.5 of Annex VI is required 
for isolated intermediates. More details can be found on what needs to be reported 
in section 8.2.2.5 of the Guidance on registration. 


 Details of the risk management measures applied and recommended to the 
user, making reference to Article 18(4): the details of the risk management 
measures should be reported in section 13 of IUCLID (stand alone RMM report, 
format see Appendix 3) The information must include a description of the 
effectiveness of the risk management measures applied, sufficient to demonstrate 
that the substance is rigorously contained during its whole lifecycle and that it is 
manufactured and used under strictly controlled conditions. More information on 
how to describe the risk management measures applied and their effectiveness is 
available in Appendix 3. 


For transported isolated intermediates in quantities of 1000 tonnes or more per year per 
manufacturer or importer the registrant shall include in addition information specified in 
Annex VII of the Regulation. More details can be found on what needs to be reported in the 
Guidance on registration.  


From the available information and knowledge of the process on the different sites, or if no 
confirmation is available, the registrant may not be able to conclude that the substance is 
used under strictly controlled conditions. In that case, a full registration (including the 
complete set of information as requested for “standard” substances and described in the 
Guidance on registration has to be submitted taking into account the manufactured or 
imported tonnage of the substance.  


Regarding the communication of RMM to the users of the intermediate, section 8.2 of annex 
II of Commission Regulation 453/201018 states that: "Where a substance has been 
registered as an isolated intermediate (on-site or transported), the supplier shall indicate that 
this safety data sheet is consistent with the specific conditions relied on to justify the 
registration in accordance with Article 17 or 18. 


 
18 Commission Regulation (EU) No 453/2010 of 20 May 2010 amending Regulation (EC) No 1907/2006 of the 
European Parliament and of the Council on the Registration, Authorisation and Restriction of Chemicals 
(REACH). OJ L 133, 31.5.2010. 
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As a consequence, risk management measures complying with the provisions of Article 18.4 
should be described to the user within the SDS for transported isolated intermediates. 


2.4 Preparation of a registration dossier for isolated 
intermediates  


Article 111 requires that the format of the technical dossier must be IUCLID (International 
Uniform Chemical Information Database). This means that also other IT tools could be used 
to prepare the dossiers as long as they produce the exact same format. In this document 
only the preparation of registration dossier using IUCLID is described. The last version of 
this software is IUCLID 5 which will be used as the reference in this document and for which 
a specific guidance is available Guidance on IUCLID. The IUCLID 5 software will be 
downloadable from the IUCLID website at http://iuclid.eu free of charge by all parties, if used 
for non-commercial purposes. 


The full registration dossier should be submitted via REACH IT to the Agency as described 
in section 8.2 of the Guidance on registration. 


For intermediates, IUCLID 5 enables the registrant to identify the information requirements 
for either on-site isolated intermediates, transported isolated intermediates produced at up to 
1000 tonnes and transported isolated intermediates produced at 1000 tonnes or more per 
year. In each case, all available and relevant information need to be reported in the 
registration dossier. Depending on the selection of the registrant the fields to be filled in 
IUCLID 5 are clearly identified.  


2.5 Joint submission of data on isolated intermediates by 
multiple registrants. 


A substance being used as an isolated intermediate (on-site or transported) may be 
manufactured or imported by several different registrants, for intermediate or non 
intermediate uses. In such situation joint registration needs to be submitted. The registrants 
have to follow the general guidance developed for joint registration (See section 1.8.4 of the 
Guidance on registration). 


Specific rules apply to registrants of intermediates as specified in Article 19. 


Once the lead registrant has been identified, he has to submit first the following joint 
information with the agreement of the other manufacturer(s) or importer(s): 


 the classification of the intermediate, and  


 any available existing information on physicochemical, human health and 
environmental properties of the intermediate. 


 In case one of the registrant manufactures or imports isolated transported 
intermediates at or above 1000 tonnes, it is recommended that the lead registrant 
provides the information in Annex VII, in accordance with article 18(3). 


Each registrant shall then submit separately specific information:  
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 identity of manufacturer 


 identity of intermediate 


 a brief general description of the use (i.e. intermediate for chemical synthesis) 


 details of the risk management measures 


If one registrant does not want to submit information on the classification or on the 
physicochemical, human health and environmental properties jointly, it is possible for him to 
do it separately, as far as there is a clear and justified rationale of separate submission 
according to the reasons set in Article 19(2). These reasons are: 


 it would be disproportionately costly for him to submit them jointly, or 


 submitting the information jointly would lead to disclosure of information which he 
considers to be commercially sensitive and is likely to cause him substantial 
commercial detriment, or 


 he disagrees with the lead registrant on the selection of this information. 


A general guidance on how to document reasons for submitted data separately for joint 
registration is developed under the full Guidance on registration. 


2.6 Time lines 


The same rules apply for the registration of intermediates and the registration of non 
intermediates. Section 1.7 of the Guidance on registration describes those rules in detail.  


Substances already notified under Directive 67/548/EEC, are considered as registered. 
Nevertheless some provisions apply and details can be found in section 1.6.5.3 of the 
Guidance on registration. 


2.7 Registration fee 


Registration fees are specified in Fee Regulation (EC) 340/2008.  
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APPENDIX 1: Illustrative list of issues that may be taken 
into consideration for checking that the isolated 
intermediates are manufactured and used under strictly 
controlled conditions 


This list can be used by  


 the registrant of an isolated intermediate (the manufacturer or importer) and  


 the user of the intermediate wishing to confirm to the registrant that his use 
takes place under strictly controlled conditions 


The documentation needs to contain a justification of the relevant issues listed below.  


1. Has the life cycle of the substance been accounted for? 


a) Manufacture of the intermediate? Continuous process or batch operation? Scale 
of operation? 


b) Use of the intermediate? Continuous process or batch operation? Scale of the 
operation? 


c) Final synthesis process? 


d) Any purification step? 


e) Sampling and analysis? 


f) Loading and unloading from equipment or vessels and any other substance 
transfers? 


g) Any relevant storage? 


h) Waste treatment? 


2. Is rigorous containment by technical means in place?,  


a) The substance is rigorously contained by the following means (refer to the life 
cycle steps and process steps under 1): ….. 


b) Procedures to ensure containment has been applied and maintained for all 
stages of production and processing 


c) Management system is in place 


d) Implementation of existing EU legislation 


e) Monitoring measurements to check on potential remaining emissions are being 
carried out. This includes: ……  
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3. Are procedural and control technologies being used to minimise emissions? 


a) Residual emissions from rigorous containment occur at the following steps of the 
processes. ……. These emissions are minimised by the following procedural and 
control techniques (differentiation regarding work-places and environment 
required): ……. 


b) Emissions from purification, cleaning and maintenance after accidents are 
minimised by the following procedural and control techniques (differentiation 
regarding work-places and environment required): ………. 


c) Emissions from purification, cleaning and maintenance are minimised by the 
following procedural and control techniques (differentiation regarding work-places 
and environment required): ……….  


d) Emissions from waste handling is minimised by the following procedural and 
control techniques (differentiation regarding work-places and environment 
required):  


4. Are only properly trained and authorised personnel handling the substance? 


a) Relevant training or authorisation scheme covers this substance and/or process 


b) A procedure ensures that only trained and authorised persons handle the 
substance 


c) Other legislative frameworks that control the handling of the substance have 
been considered 


5. Are special procedures applied before the system is opened and entered during 
cleaning and maintenance works? 


a) Process procedures for containment during cleaning and maintenance have been 
accounted for in plant and engineering design as appropriate for the site 


b) Operational procedure system checks include cleaning and maintenance of 
process equipment 


c) Risk management measures are applied during cleaning and maintenance 


d) Specific procedures before the system is opened. These include e.g. purging and 
washing and …… (further specify) 


6. Are substance-handling procedures well documented and supervised by the site 
operator? 


a) Occupational procedures have been assessed and are documented 


7. For transported isolated intermediates:  


a) Confirmation that the synthesis of (an)other substance(s) from that intermediate 
takes place under strictly controlled conditions on other sites has been 
documented 
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APPENDIX 2: Example of format for documenting in-house 
information on strictly controlled conditions of isolated 
intermediates  


This format can be used by  


 the registrant of an isolated intermediate (the manufacturer or importer) and  


 the user of the intermediate wishing to confirm to the registrant that his use 
takes place under strictly controlled conditions 


1. Description of technological process used in manufacture 


2. Description of the uses of the substance. 


Give a description of the uses of the substance on the different sites. 


Check that any relevant storage, processing and the synthesis process of the final 
substance have been accounted for. 


3. Is the substance rigorously contained: 


a. During the manufacturing process? 


 Description of the process and technical means to contain the substance. 


 Identification of potential emissions to: 


 Workplace 


 Environment  


 Modelling estimations or available monitoring data if needed 


 Procedure and systems in place to comply with existing health, safety and 
environmental legislation. 


b. During the use? 


 Description of the process and technical means to contain the substance. 


 Identification of potential emissions to: 


 Workplace 


 Environment (air, waste water, soil, etc.) 


 Modelling estimations or available monitoring data if needed. 


c. During substance transfers before and after transport? 
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 . Description of the process and technical means to contain the 
substance. 


 Identification of potential emissions to: 


 Workplace 


 Environment (air, wastewater, soil, etc.) 


 Modelling estimations or available monitoring data if needed. 


4. If emissions have been identified on sites of manufacture or uses, are there 
procedural and control technologies to minimise emission and resulting 
exposure? 


Give a description of these procedural and control technologies in place, including those 
applied after accidents and for waste collection and treatment. 


5. Is the substance handled by trained and authorised personnel?  


 Is the personnel provided with safety data sheet (SDS) of the substances 
handled?  


 Is there sufficient training and information on appropriate precautions and 
working procedures (proper labelling of specific working places) at workplace? 


 Is it guaranteed that only trained personnel handles dangerous substances?  


Give a description of the information and training in place. 
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APPENDIX 3: Format for documenting information on risk 
management in a registration dossier for isolated onsite 
and transported intermediates  


This format can be used by the registrant of an isolated intermediate (the manufacturer or 
importer) to provide a basic indication to which conditions his conclusion refers that SCC are 
in place. To be attached into 13 of the IUCLID dossier with the file name _RMM detail  


Note: This information is not to be published on ECHA’s website. 


1. Brief description of technological process applied in manufacture of the 
intermediate  


Provide an overall technical description (no details). A simple overview scheme may support 
understanding. Ensure that all relevant activities (unit operations) are covered in this 
description, such as synthesis, purification steps, cleaning and maintenance, sampling and 
analysis, loading and unloading, storage and waste treatment  


2. Brief description of technological processes applied in use of the intermediate.  


Provide an overall technical description. A simple overview scheme may support 
understanding Ensure that all relevant activities (unit operations) are covered in this 
description, such as synthesis, purification steps, cleaning and maintenance, sampling and 
analysis, loading and unloading, storage and waste treatment  


3. Means of rigorous containment and minimisation technologies applied by the 
registrant during the manufacturing and/or use process 


o Description of the technical means to rigorously contain the substance. Make 
reference to different activities (unit operations) and life cycle stages as 
appropriate (see Appendix 1) 


o Identification of residual emissions to: 


 Workplace 


 Environment (air, onsite water streams) 


o Description of the procedural and control technologies in place to minimise 
emission and resulting exposure. A rough quantification of the releases and 
information on effectiveness of control techniques may be useful to 
demonstrate that the technologies ensure rigorous containment and 
minimization of releases. . 


 Workplace 


 Environment (air, waste water, discharge from site) 


o Specify the management means and training that particularly contribute to the 
functioning of the technical means described above. 
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4. Means of rigorous containment and minimisation technologies recommended 
to the user of the intermediate: 


o Description of the technical means to rigorously contain the substance. Make 
reference to the different life cycle stages and activities (unit operations) as 
appropriate (see Appendix 1) 


o Identification of residual emissions to: 


 Workplace 


 Environment (air, onsite water streams) 


o Description of the procedural and control technologies in place to minimize 
emission and resulting exposure? A rough quantification of the releases and 
information on effectiveness of control techniques may be useful to 
demonstrate that the technologies ensure rigorous containment and 
minimization of releases 


 Workplace 


 Environment (air, waste water discharge from site) 


o Specify the management means and training that particularly contribute to the 
functioning of the technical means described above. 


o Are these or other procedures communicated to the user of the 
intermediates? 


5. Special procedures applied before cleaning and maintenance 


o Description of the special procedures (such as purging and washing) applied 
before the system (any contained operation units within the life cycle of the 
substance) is opened and entered for cleaning and maintenance work. 


o Are these or other procedures communicated to the user of the 
intermediates? 


6. Describe activity and type of PPE in case of accidents, incidents, maintenance 
and cleaning activities 


o Briefly list the activities and required type of PPE for the situations mentioned 
above (no details required). 


o Are these or other procedures and suitable PPE communicated to the user of 
the intermediates? 


7. Waste information 


o Identify the process stages where waste is generated (e.g. purification, 
maintenance, emission controls). Briefly describe the type of treatment 
applied onsite. 


o Briefly describe the type of treatment applied offsite.  


o A rough quantification of waste amounts may be useful to demonstrate that 
the technologies ensure rigorous containment and minimization of releases. 
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APPENDIX 4: Definition of intermediates as agreed by 
Commission, Member States and ECHA on 4 May 201019 


1 Introduction 


Intermediates are a class of substances for which specific provisions have been laid down 
under REACH for reasons of workability and because of their special nature (recital 41). 
REACH distinguishes between non-isolated and isolated intermediates. While the REACH 
Regulation does not apply to non-isolated intermediates, isolated intermediates are ruled 
under REACH but the general requirements are significantly reduced. In particular, isolated 
intermediates benefit from reduced registration requirements, provided their manufacture 
and use take place under the conditions set in Article 17 and 18. For on-site isolated 
intermediates used under strictly controlled conditions, neither dossier nor substance 
evaluation apply (Article 49). 


For on-site isolated intermediates, the provisions on introducing new and amending current 
restrictions (Article 68(1)) do not apply. Isolated intermediates are also exempt from 
authorisation (Article 2(8)). 


For the proper implementation of the REACH Regulation, the status of a substance as to 
whether it is an isolated intermediate or not should be unequivocal. From the experience on 
the enquiries submitted to the ECHA Helpdesk and on the public consultation for the 
prioritisation of substances of very high concern to be included in Annex XIV of REACH (the 
“authorisation list”), it appears that further clarification on the concept of isolated intermediate 
is necessary. 


The objective of this note is therefore to clarify the circumstances under which a substance 
may or may not be regarded as an intermediate under REACH. 


It should be noted that this paper does not address the specific conditions that need to be 
fulfilled by registrants in order to make use of the specific registration requirements covered 
by Articles 17 and 18 of the REACH Regulation. This issue is addressed in the Guidance on 
Intermediates and further guidance on the concept of (strictly) controlled conditions is being 
developed.  


2 Analysis of the definition of intermediate (Article 3(15)) 


In accordance with Article 3(15) of the REACH Regulation, an intermediate is “a substance 
that is manufactured for and consumed in or used for chemical processing in order to be 
transformed into another substance (hereinafter referred to as synthesis)”. The status of a 
substance as an intermediate is in fact not specific to its chemical nature but to how it is 
used following manufacturing. 


The definition of an intermediate is therefore the definition of an intermediate use of a 
substance. For a given substance, only the quantity of that substance that is consumed in or 
used for chemical processing in order to be transformed into another substance is regarded 
as intermediate. Any other quantity of the same substance is not regarded as an 
intermediate. 


                                                 
19 Outcome from the conclusive written procedure initiated on 20 April 2010 on document CA/04/2010rev.1 to the 
attention of the Competent Authorities for REACH and CLP. 
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This definition includes non-isolated intermediates, on-site isolated intermediates and 
transported isolated intermediates. 


Article 3(15)(a) of REACH defines non-isolated intermediate as an intermediate that during 
synthesis is not intentionally removed (except for sampling) from the equipment in which the 
synthesis takes place. Article 3(15)(a) also clarifies the meaning of “equipment” in the 
definition. Hence “equipment” includes any chemical process installation which the 
intermediate is in contact with or passes through, except those used to store the 
intermediate after its manufacture. Chemical process installations where the intermediate is 
manufactured and transferred to in order to be transformed into another substance are 
therefore also covered under the “equipment in which the synthesis takes place”, unless 
used to store the intermediate. 


For an intermediate to be regarded as a non-isolated intermediate, it shall not be removed 
from such equipment, except for sampling. A non-isolated intermediate is thus manufactured 
and “consumed in” such chemical processing equipment. 


Considerations on non-isolated intermediates will not be further discussed in this note since 
these substances are outside the scope of REACH (Article 2(1)(c)). 


Article 3(15)(b) of REACH defines on-site isolated intermediates as intermediates not 
meeting the criteria of a non-isolated intermediate and where the manufacture of the 
intermediate and the synthesis of (an)other substance(s) from that intermediate take place 
on the same site, operated by one or more legal entities. Therefore, these substances are by 
definition first isolated before being “used for” chemical processing to be transformed into 
another substance. In accordance with the definition, an isolated intermediate is a substance 
that is manufactured for the purpose of being transformed into another substance in a 
subsequent step. The definition also specifies that the substance should effectively be used 
(i.e. transformed into another substance) in such a subsequent step in order to be regarded 
as an intermediate. It is a condition that such a use is a certainty rather than a mere 
possibility. In the case of on-site isolated intermediates, Article 3(15)(b) specifies that this 
subsequent step should take place on the same site as the manufacturing of the 
intermediate.  


A transported isolated intermediate is defined in Article 3(15)(c) of REACH as an 
intermediate not meeting the criteria of a non-isolated intermediate and transported between 
or supplied to other sites. Clearly, if the substance is transported between sites, it fails the 
criteria of a non-isolated intermediate, so the essential elements of the definition are that the 
substance is an intermediate (i.e. is used as an intermediate) and is transported between or 
supplied to other sites. As for on-site isolated intermediates, transported isolated 
intermediates are first isolated before being “used for” chemical processing to be 
transformed into another substance. 


It is clear from Article 3(15)(b) that on-site isolated intermediates are substances used for 
chemical processing to be transformed into another substance on one specific “site”, i.e. a 
single location with infrastructure and facilities of one or more manufacturers (Article 3(16)). 
Similarly, it is clear from Article 3(15)(c) that transported isolated intermediates are used for 
chemical processing to be transformed into another substance on one or more “sites”. The 
reference to “site” in Article 3(15) emphasises that an intermediate is used within industrial 
processes. The definition of “site” in Article 3(16) suggests that it is a location, in which 
“manufacturing” (of the intermediate or of the other substance) takes place. Hence, chemical 
processes involving the use of isolated intermediates are manufacturing activities where the 
synthesis or transformation is carried out and should therefore be considered as 
“manufacturing” under REACH.  
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An isolated intermediate (i.e. a substance “used […] in order to be transformed into another 
substance”), is used in the manufacturing of another substance where it is itself transformed 
into that other substance. This other substance should be different from the intermediate 
used in the process. The definition of “intermediate” substance should therefore be 
understood to cover such transformation of this intermediate into another substance which is 
considered as “manufacturing” of that other substance in the sense of Article 3(8) REACH. 


Whenever a substance (A) used in a chemical processing is not used in the manufacturing 
of another substance (B) in order to be itself transformed into that other substance (B), it is 
necessarily used in order to achieve another function than transformation, either as part of 
the manufacturing of another substance (B) (e.g. as catalyst, processing agent, solvent), or 
as part of another activity (e.g. as an individual step in the production process of an article). 
While this other function may still involve chemical modification of the substance (A) used in 
the process, this type of use cannot be considered as the manufacturing of another 
substance (B) from the transformation of substance (A). Therefore, as soon as the main aim 
of the chemical process is not to transform a substance (A) into another substance (B), or 
when substance (A) is not used for this main aim but to achieve another function, substance 
(A) used for this activity should not be regarded as an intermediate under REACH. It is 
therefore key in the definition of an intermediate that the manufacturer of the intermediate is 
certain that a customer of the intermediate is a manufacturer of another substance using the 
intermediate for chemical processing (synthesis) into that other substance. In case the 
customer is using the substance for other processes than for synthesising another 
substance, the substance is not considered to be an isolated intermediate.  


Examples of circumstances under which substances that may be considered as 
intermediates can be chemically transformed in industrial activities are provided in next 
Section 3. 


3 Examples of Industrial activities involving chemical transformation of substances 
considered as intermediates 


Having in mind the definition of intermediate and following the analysis developed in the 
previous section, the following manufacturing activities leading to the chemical modification 
of a substance may be distinguished under REACH (the provided examples are illustrative of 
cases for which a common understanding is necessary): 


Manufacturing of another substance on its own 


A substance (A) may be used in the manufacturing of another substance (B) in order to be 
transformed into that other substance (B). The transformation from substance (A) to 
substance (B) normally involves the chemical reaction of (A). However, in a limited number 
of cases, such as individual refining processes, substance (A) does not necessarily react in 
order to be transformed into substance (B). For substance (B), upon becoming available in 
isolated form, any use may be conceived by the manufacturer or any other actor. Substance 
(A), used in the manufacturing process to manufacture substance (B), can therefore be 
defined as a substance used “in order to be transformed into another substance”. Such a 
type of use of substance (A) is therefore considered as a use as an intermediate under 
REACH.  


It is important to note that in this particular case the use of the intermediate is exclusively 
that of the use as precursor in the manufacturing of other substances. Any other quantity of 
the same substance (A) which is not used as precursor in the manufacturing of other 
substances cannot be regarded as intermediate. 
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Due to the practical nature of manufacturing processes and to the fiscal attributes of 
manufacturing sites, one or more steps between the manufacturing of the substance (A) and 
its use in the manufacturing of substance (B) may be necessary to facilitate/ensure proper 
chemical processing in the synthesis of substance B. 


However these steps do not alter the fact that the substance was manufactured for and used 
in synthesis and do therefore not discredit the substance from being an intermediate. An 
example of such steps is set out in example 4 below. 


Any substance used in the manufacturing process of another substance (B) but which is not 
itself transformed into that substance (B), for instance a solvent, cannot be an intermediate. 







   
 


 


 


Example 1: Substances used as reactants 


Triphenylmethanol may be manufactured in accordance with a Grignard reaction using 
magnesium, bromobenzene and benzophenone as reactants. In this example, magnesium is 
first reacted with bromobenzene and the phenylmagnesium bromide (Grignard reactant) thus 
formed is not isolated from the reactor but is further reacted in-situ with benzophenone.  


BrMg Mg


Br


O


OH


magnesium bromobenzene


Mg


Br


+


+


triphenylmethanol


phenylmagnesium bromide


benzophenone
 


In this specific process, both magnesium and bromobenzene are regarded as isolated 
intermediates used for the manufacturing of phenylmagnesium bromide. Phenylmagnesium 
bromide is a non-isolated intermediate used for the manufacturing of triphenylmethanol. 
Finally, benzophenone is an isolated intermediate used for the manufacturing of 
triphenylmethanol. 


 


 


Example 1’: Substances used as reactants 


Cyclopentanone may be reduced to cyclopentanol using the lithium aluminium hydride 
reducing agent (LAH). The reduction process consists in the addition of the hydrogens in the 
hydride form in LAH to the carbon of the carbonyl functionality in cyclopentanone. 
Cyclopentanone is regarded as an intermediate in the manufacturing of cyclopentanol as it 
is itself transformed into that substance. Following the same reasoning, LAH can also in this 
case be regarded as an intermediate as it can be considered as being itself transformed 
into cyclopentanol. 


O
+ Li


+
Al


-


H


HH


H


OH


H


Cyclopentanone Lithium aluminium hydride


(LAH)


Cyclopentanol
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Example 2: Substances used as catalysts 


Catalysts are substances used to change the rate of chemical reactions. A substance used 
as catalyst in the manufacturing of another substance on its own can not be regarded as an 
intermediate under REACH because the catalyst is not used to be itself converted into the 
manufactured substance. 


For instance p-toluenesulfonic acid is commonly used as catalyst in the manufacturing of 
esters from carboxylic acids and alcohols. For these uses, p-toluenesulfonic acid cannot 
be regarded as an intermediate. This applies regardless of whether it is recovered at the 
end of the process or not. 


 


 


Example 3: Substances used as processing agent 


Substances may be added at any stage in the manufacturing process of a substance in 
order to optimise the physico-chemical environment of the reaction medium. Examples 
include dispersing agents, viscosity modifiers, lubricants, antistatic agents, etc. As these 
processing agents are not used in order to be themselves converted into another substance 
and the manufactured substance is not formed from the processing agent, they are not 
regarded as intermediates. This applies regardless of whether such agents are isolated 
from the manufactured substance or end up as impurities of that substance. 


 


 


 


Example 4: Intermediates and substances in mixtures 


Company X manufactures sodium hydroxide and sells this substance to company Y in order 
for that company to manufacture sodium acetate. The chemical processing used by 
company Y requires water to be added to the sodium hydroxide prior to the use in the 
manufacturing of sodium acetate. For technical reasons, company Y adds water to sodium 
hydroxide at one place on the manufacturing site and then uses this at another place on the 
same site to manufacture sodium acetate. Sodium hydroxide may still be regarded as an 
intermediate although the production process of sodium acetate entails several steps 
isolated in location on the manufacturing site. This is based on the fact that this step is 
ancillary to the aim of synthesising sodium acetate from sodium hydroxide. 


 


4 Industrial end use other than in manufacturing of another substance on its own 


In the case that a substance (A) is used by the manufacturer himself or by a downstream 
user and chemically reacts in a process other than the manufacturing of another substance 
(there is no 'synthesis'), then substance (A) cannot be an intermediate. As soon as the main 
aim of the chemical process is not to manufacture another substance, but rather to achieve 
another function, specific property, or a chemical reaction as an integrated part of producing 
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articles (semi-finished or finished), the substances used for this activity should not be 
regarded as intermediates under REACH.  


An example is the production of articles. Article 3(15) of the REACH Regulation requires that 
the intermediate is transformed into another substance. Hence by virtue of Article 3(1) and 
3(8) an intermediate must be used for the manufacture of a substance. The intermediate can 
therefore not be used for the production of an article. Indeed, as mentioned above, a 
substance, which is used for chemical processing with the main aim not being to transform it 
into another substance but rather to achieve another function, should not be regarded as an 
intermediate under REACH. This is further clarified through the consistent use of the words 
‘production’ and ‘producer’ when referring to articles and ‘manufacture’ and ‘manufacturing’ 
when referring to substances.  


Relevant examples of industrial processes that cannot be regarded as manufacturing of 
other substances are not limited to the production of articles but also include any other 
industrial use of substances in order to provide a specific function (for instance a physico-
chemical property) via a chemical reaction, such as reactive coagulants/flocculants, reactive 
desiccants, pH neutralisers, etc. 


Further examples not limited to the production of articles are given below:  


 


Example 5: Substance used as curing agent 


Curing agents are normally used to convert a resin into a solid mass which cannot be alone 
further processed as such but is given a shape as part of a more complex product (in 
general an article). Substances used as curing agents are normally not intermediates under 
REACH because they are not transformed into another substance as such, as part of a 
process consisting in the manufacturing of that other substance on its own, but used to 
provide a specific physical property to a resin as an integrated part of a different process 
(e.g. production of an article). 


As an example, the adhesive properties of epoxy-based adhesives used as an integrated 
part of the production of an article (e.g. in order to assemble semi-finished articles) 
essentially originate from the in-situ curing of epoxy resins with a curing agent. Hence, even 
though the curing agent chemically reacts with the epoxy resin the substance used as curing 
agent in these two-component adhesives is not an intermediate under REACH for such 
uses. 


 







   
 


 


Example 6: Substance used as surface treating agent 


A surface treatment is generally carried out to provide a specific physico-chemical property 
to a macroscopic substance, either on its own or in a mixture, or in an article. Surface 
treatment may involve chemical reactions at the surface of the material to be treated. As 
long as the process does not consist in the manufacturing of another substance on its own, 
the main aim of the process being to provide a specific physico-chemical characteristic to a 
material (irrespective of whether the surface treating agent is consumed in a chemical 
reaction and which results in another substance), surface treating agents are not regarded 
as intermediates.20 


For instance, silver cyanide may be used as treating agent to provide a protective layer of 
silver metal for decorative purposes. Although the technique consists in the electrochemical 
modification of the treating agent into silver metal, the treating agent cannot be regarded 
as an intermediate, as the metal electrodeposition is an integrated step in the process for 
the production of an article, the aim of that process being to provide a physico-chemical 
property to the material by modifying the visual appearance of a surface of an article. 


 


 


 


Example 7: Substances used as desiccant 


Calcium hydride (CaH2) may be industrially used as dewatering agent. The mode of action of 
this drying agent is based on the chemical reaction taking place between calcium hydride 
and water (e.g. as form of humidity in certain gases, as impurity in an organic solvent), which 
results in the formation of calcium hydroxide (Ca(OH)2). This way, for example, the gas or 
the organic solvent are free of water. For this application, calcium hydride is not an 
intermediate, since the main aim of the use of this substance is to remove water from 
treated organic solvent and not to be transformed into calcium hydroxide.21 


 


5 Intermediates and registration provisions under REACH 


One of the key-objectives of REACH is to ensure a high level of protection of human health 
and the environment. For this purpose, the REACH Regulation includes mechanisms for 
industry to address the risks associated with any substance formed, regardless of whether it 
is in the context of the manufacturing of a substance on its own or other (professional) 
activities. 


In this respect, registration constitutes the basic mechanism to be used by industry for the 
reporting of data on the substances they manufacture or import, the assessment of the risks 
related to them and the recommended appropriate risk management measures.  


                                                 
20 Please note that in some of these instances the substance resulting from the chemical reaction of the surface 
treating agent and the material does not need to be registered as per Annex V point 4. 
21 Indeed, in this example, calcium hydroxide (Ca(OH)2) is exempted from Titles II, V and VI of REACH as it 
benefits from Annex V point 4 (see Commission Staff Working Document SEC(2009)447 final accompanying 
Communication C(2009)2482 on the reviews of Annexes I, IV and V of REACH). The reason why Ca(OH)2 is 
exempted is that the registration provisions apply to the manufacture or import of calcium hydride (CaH2), but the 
information on Ca(OH)2 should be included in the Chemical Safety Report (CSR) of CaH2.  
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While specific registration requirements have been laid down for intermediates (provided 
certain specific conditions are fulfilled), REACH still ensures that the risks associated with 
the manufacturing and use of any registered substance is adequately assessed, as 
explained below. 


An intermediate is a substance used in the manufacturing of another substance on its own. 
The standard registration requirements should normally apply to that other substance 
manufactured (assuming it is used for purposes other than subsequent synthesis). Where 
relevant, the risks associated with the manufacture and use(s) of the other substance formed 
should be addressed in its registration. On the other hand, the registration of the 
intermediate is to cover the risks from its manufacture and use until it is reacted. REACH 
requires that the reduced registration information requirements specified in Article 17 and 18 
only apply to intermediates manufactured and handled under the conditions set in these 
Articles. REACH therefore ensures the complete coverage of the risks throughout the supply 
chain. Any substance formed either during the production of an article and not intended to be 
released or in any activity other than the manufacturing of a substance on its own is not 
subject to registration. The risks associated with such a substance should be addressed in 
the registration of the substances from which it originates (the parent substances). As these 
parent substances cannot be regarded as intermediates, REACH ensures that their 
registration dossiers include a CSR covering these risks, as appropriate. This is also 
consistent with the provisions under Annex V paragraphs (3) and (4), since the risks 
associated with the substances referred to in these paragraphs should be addressed in the 
CSR of the parent substance.22 The parent substance of the substances exempted from the 
obligation to register under Annex V paragraphs 3 and 4 cannot be an intermediate as it is a 
substance used in order to provide a specific function / physico-chemical property (including 
end use but excluding further manufacturing). The registration of the parent substance 
therefore includes in its CSR the risks derived from those exempted substances, as 
appropriate. 


6 Conclusions 


A substance is an intermediate if all following conditions are met: 


 The substance is manufactured to be itself converted into another substance on an 
industrial site, 


 The outcome of the chemical processing is another manufactured substance on its 
own but not another substance in an article.


 
22 Both the Commission Communication C(2009)2482 and the Guidance on Annex V state that, although they 
are exempted from registration, the risks emanating from substances covered by Annex V paragraphs 3 and 4 
should be addressed in the chemical safety assessment of the parent substance(s). 
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Preface 


This document describes the information requirements under the REACH Regulation with 


regard to substance properties, exposure, uses and risk management measures, and the 


chemical safety assessment. It is part of a series of guidance documents that are aimed 


to help all stakeholders with their preparation for fulfilling their obligations under the 


REACH Regulation. These documents cover detailed guidance for a range of essential 


REACH processes as well as for some specific scientific and/or technical methods that 


industry or authorities need to make use of under the REACH Regulation. 


 


The original versions of the guidance documents were drafted and discussed within the 


REACH Implementation Projects (RIPs) led by the European Commission services, 


involving stakeholders from Member States, industry and non-governmental 


organisations. After acceptance by the Member States competent authorities the 


guidance documents had been handed over to ECHA for publication and further 


maintenance. Any updates of the guidance are drafted by ECHA and are then subject to 


a consultation procedure, involving stakeholders from Member States, industry and non-


governmental organisations. For details of the consultation procedure, please see: 


http://echa.europa.eu/documents/10162/13608/mb_63_2013_revision_consultation_pr


ocedure_guidance_en.pdf  


 


The guidance documents can be obtained via the website of the European Chemicals 


Agency at: 


http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach  


Further guidance documents will be published on this website when they are finalised or 


updated. 


 


This document relates to the REACH Regulation (EC) No 1907/2006 of the European 


Parliament and of the Council of 18 December 20061 and its amendments as of 


31 August 2011. 


  


                                           


1 Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 
2006 concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), 


establishing a European Chemicals Agency, amending Directive 1999/45/EC and repealing Council 
Regulation (EEC) No 793/93 and Commission Regulation (EC) No 1488/94 as well as Council 


Directive 76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and 
2000/21/EC (OJ L 396, 30.12.2006, p.1; corrected by OJ L 136, 29.5.2007, p.3). 



http://echa.europa.eu/documents/10162/13608/mb_63_2013_revision_consultation_procedure_guidance_en.pdf

http://echa.europa.eu/documents/10162/13608/mb_63_2013_revision_consultation_procedure_guidance_en.pdf

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach
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 Bioconcentration and bioaccumulation; long-term toxicity R.7.10


to birds 


R.7.10.1 Aquatic bioaccumulation 


Information on accumulation in aquatic organisms is vital for understanding the 


environmental behaviour of a substance, and is a relevant consideration at all supply 


levels, even when it is not a specified requirement. The information is used for hazard 


classification and PBT assessment as well as wildlife and human food chain exposure 


modelling for the chemical safety assessment. It is also a factor in deciding whether 


long-term ecotoxicity testing might be necessary. This is because chemical accumulation 


may result in internal concentrations of a substance in an organism that cause toxic 


effects over long-term exposures even when external concentrations are very small. 


Highly bioaccumulative chemicals may also transfer through the food web, which in 


some cases may lead to biomagnification. 


 Definitions of aquatic bioaccumulation R.7.10.1.1


Several terms have been used to describe chemical accumulation in biota, and slightly 


different definitions of these (all of equal validity) may be found in the literature. For the 


purposes of this document the following definitions have been used: 


Accumulation is a general term for the net result of absorption (uptake), distribution, 


metabolism and excretion (ADME) of a substance in an organism. These processes are 


discussed in detail in the mammalian toxicokinetics guidance document. In aquatic 


organisms, the main removal processes – referred to as elimination or depuration – is 


diffusive transfer across gill surfaces and intestinal walls, and biotransformation to 


metabolites that are more easily excreted than the parent compound. Further discussion 


of aquatic bioaccumulation processes may be found in other reference sources such as 


ECETOC (1996) and Boethling and Mackay (2000). Maternal transfer to eggs may add to 


depuration and can sometimes be significant, while growth may affect the concentration 


in an organism in the case when the rate of other excretion processes is in the same 


order of magnitude as the growth (dilution) rate. 


Bioconcentration refers to the accumulation of a substance dissolved in water by an 


aquatic organism. The static bioconcentration factor (BCF) is the ratio of the 


concentration of a substance in an organism to the concentration in water once a steady 


state has been achieved: 


(Static) BCF = Co/Cw 


where  BCF is the bioconcentration factor (L/kg) 


 Co is the chemical concentration in the whole organism (mg/kg, wet weight) 


 Cw is the chemical concentration in water (mg/L) 


Assuming that the organism can be mathematically represented as a homogeneously 


mixed single compartment (Sijm, 1991), and that first order kinetics applies, a dynamic 


BCF can also be expressed on a kinetic (i.e. non-equilibrium) basis as the quotient of the 


uptake and depuration rate constants: 
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(Dynamic) BCF = ku/ke 


where ku is the uptake clearance [rate constant] from water (L/kg/day) 


 ke is the elimination rate constant (day-1). 2 


Static and dynamic (kinetic) BCFs of equal validity are interchangeable for regulatory 


purposes (e.g. experience from a ring test with lindane has shown that the variation in 


BCF estimates between the two methods was less than the inter-laboratory variation 


(Kristensen and Tyle, 1991)).  


Bioaccumulation refers to uptake from all environmental sources including water, food 


and sediment. The bioaccumulation factor (BAF) can be expressed for simplicity as the 


steady-state (equilibrium) ratio of the substance concentration in an organism to the 


concentration in the surrounding medium (e.g. water in natural ecosystems). 


For sediment dwellers, the BAF is often expressed as the ratio of the concentrations in 


the organism and the sediment. This may be normalised by multiplication with the 


quotient of the fraction of organic carbon of the sediment and the fraction of lipid in the 


invertebrate (foc/flip), in which case the term is sometimes referred to as the biota-to-


sediment accumulation factor (BSAF). 


Biomagnification refers to accumulation via the food chain. It may be defined as an 


increase in the (fat-adjusted) internal concentration of a substance in organisms at 


succeeding trophic levels in a food chain. The biomagnification potential can be 


expressed as either: 


a trophic magnification factor (TMF), which is the concentration increase in organisms 


with an increase of one trophic level (Fisk et al., 2001); or 


a biomagnification factor (BMF), which is the ratio of the concentration in the predator 


and the concentration in the prey: 


BMF = Co/Cd 


where  BMF is the biomagnification factor (dimensionless) 


 Co is the steady-state chemical concentration in the organism (mg/kg) 


 Cd is the steady-state chemical concentration in the diet (mg/kg). 


Whereas BMFs describe the increase in concentrations from prey to predator, TMFs 


describe the average increase in concentration per trophic level.  


Another way of expressing the biomagnification power of a substance in a food web is 


the B value (Broman et al., 1992), which is a coefficient in an exponential regression 


between the substance concentration and a nitrogen isotope measurement. A positive ‘B’ 


indicates that the substance is biomagnified in a food web, whereas a negative B is an 


indication of biodilution or trophic dilution, due to metabolism or poor uptake.  


                                           


2 Sometimes also referred to as Kd (d for depuration) or k2G. 







12 


Chapter R.7c: Endpoint specific guidance 


Version 2.0 – November 2014 


 


 


Trophic dilution occurs when the concentration of a chemical in a predator is lower than 


that in its prey (due to greater metabolic capacity and increased compartmentalization of 


higher trophic level species, etc.). 


Secondary poisoning refers to the toxic effects in the higher members of a food chain 


that result from ingestion of organisms from lower trophic levels that contain 


accumulated substances (and/or related metabolites). 


In all of the above equations, the concentration in the organism should be expressed on 


a wet (rather than dry) weight basis. In addition, it may be appropriate to consider lipid 


normalisation and growth correction in some circumstances and these are considered 


further in Section R.7.10.4 and R.7.10.5. 


 Objective of the guidance on aquatic bioaccumulation R.7.10.1.2


The aim of this document is to provide guidance to registrants on the assessment of all 


available data on a substance related to aquatic bioaccumulation, to allow a decision to 


be made on the need for further testing (with fish or, where appropriate, invertebrates). 


R.7.10.2 Information requirements for aquatic bioaccumulation 


Annex IX to REACH indicates that information on bioaccumulation in aquatic – preferably 


fish – species is required for substances manufactured or imported in quantities of 100 


t/y or more. In general, this means the establishment of a fish bioconcentration factor, 


although a biomagnification factor may also be appropriate in some circumstances. 


Reliable measured data are preferred if available (see Section R.7.10.5), but Annex XI to 


REACH also applies, encouraging the use of alternative information at all supply levels 


before a new vertebrate test is conducted. Prediction techniques are well developed for 


many classes of organic substance (see Section R.7.10.3), and surrogate information 


(e.g. the octanol-water partition coefficient or Kow) may sometimes suffice on its own or 


as part of a Weight-of-Evidence approach. A number of new methods are also being 


developed, which may provide important alternative data in the future. These are 


summarised in Section R.7.10.3. 


Although bioaccumulation is not a specified endpoint below 100 t/y, surrogate 


information may still be relevant (e.g. for hazard classification and PBT screening), and 


more detailed consideration might be appropriate in some circumstances (see Section 


R.7.10.5). Furthermore, if a registrant, while conducting a CSA, cannot derive a 


definitive conclusion (i) (“The substance does not fulfil the PBT and vPvB criteria”) or (ii) 


(“The substance fulfils the PBT or vPvB criteria”) in the PBT/vPvB assessment using the 


relevant available information, he must, based on section 2.1 of Annex XIII to REACH, 


generate the necessary information, regardless of his tonnage band (for further details, 


see Chapter R.11 of the Guidance on IR&CSA). In such a case, the only possibility to 


refrain from testing or generating other necessary information is to treat the substance 


“as if it is a PBT or vPvB” (see Chapter R.11 of the Guidance on IR&CSA for details). 


R.7.10.3 Available information on aquatic bioaccumulation 


The following sections summarise the types of relevant data that may be available from 


laboratory tests or other sources. It should be noted that most of the methods were 


developed for neutral (i.e. non-ionised) organic chemicals, and there may be problems 
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applying some of the concepts to other substances – further guidance is provided in 


Section R.7.10.7. 


Several databases exist that summarise such information on a large number of 


substances, and the more important ones are described in  


Appendix R.7.10—2. 


 


 Laboratory data on aquatic bioaccumulation R.7.10.3.1


In vivo tests for aquatic bioaccumulation 


Fish bioconcentration test 


Traditionally, bioconcentration potential has been assessed using laboratory experiments 


that expose fish to the substance dissolved in water. A number of standardised test 


guidelines are available. The EU Annex V C.13 (to be renumbered under REACH) method 


is based on the more widely used OECD test guideline 305 (OECD, 1996), which is 


briefly described below. Other guidelines such as ASTM E1022-94 (ASTM, 2003) and 


OPPTS 850.1730 (US-EPA, 1996a) are very similar
3
. 


In principle, a sufficient number of fish are exposed to two sub-lethal concentrations of 


the test substance dissolved in water. Both fish and water are sampled at regular time-


intervals and the concentration of test substance measured. Tests are generally 


conducted using a flow-through system, although a renewal system is allowed if the 


requirement of constant aqueous concentration is met (flow-through methods are 


preferred for hydrophobic substances (i.e. log Kow >3)). After reaching an apparent 


steady-state concentration (or after 28 days, whichever is sooner), the remaining fish 


are transferred to clean water and the depuration is followed (usually for 14 days)
4
. The 


test can deliver both a steady-state and kinetic BCF. Agreement between kinetic and 


steady-state BCF estimates for lipophilic substances may be improved when the test 


substance concentration in water is corrected for sorption to suspended and dissolved 


organic materials (Schrap and Opperhuizen, 1990). 


The guideline is most validly applied to substances with log Kow values between 1.5 and 


6. Practical experience suggests that if the aqueous solubility of the substance is low 


(i.e. below ~0.01 to 0.1 mg/L), this test might not provide a reliable BCF because it is 


very difficult to maintain exposure concentrations (Verhaar et al., 1999). Volatile and 


                                           


3 The main differences concern the: (a) method of test water supply (static, semi-static or flow 
through); (b) requirement for carrying out a depuration study; (c) mathematical method for 
calculating BCF; (d) sampling frequency; (e) number of measurements in water and number of 
samples of fish; (f) requirement for measuring the lipid content of the fish; and (g) minimum 
duration of the uptake phase. 


4 The time needed for reaching steady-state conditions may be set on the basis of Kow – k2 
correlations (e.g. log k2 = 1.47 – 0.41 log Kow (Spacie & Hamelink, 1982) or log k2 = 1.69 – 0.53 


log Kow (Gobas et al., 1989)). The expected time (in days) needed to achieve 95% steady state 
may be calculated as -ln(1-0.95)/k2, provided that the bioconcentration follows first order kinetics. 
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degradable substances are also difficult to test with this method for similar reasons. This 


is the reason for flow-through testing in these situations. 


The 1996 OECD guideline consolidates five earlier guidelines (A-E) (OECD, 1981) into a 


single revised method. If data have been obtained with one of these earlier guidelines, 


the method should be compared to the consolidated version to determine if any 


significant differences exist (e.g. the current guideline no longer recommends the 


enhancement of solubility by using dispersants). 


A related approach is the Banerjee method (Banerjee, 1984), which assumes that the 


decline in measured aqueous concentrations of a test substance in a static exposure test 


system is due to accumulation by fish (the estimated increase in fish tissue 


concentrations being calculated as a mass-balance). An adaptation called the adjusted 


Banerjee method includes monitoring of fish concentrations as well (de Maagd, 1996). 


Table R.7.10—1 lists these and a number of further modifications to the guideline that 


are currently being investigated by various workers, with the aim of reducing the 


numbers of animals and/or resources required to perform the test. 


Table R.7.10—1 Suggested modifications to OECD 305 reported in the 


literature 


Description Deviation Advantages Disadvantages Reference 


Static method Exposure does not 


involve a 


flow-through 


regime. 


Uses fewer animals. 


Only requires analysis in 


water (and air) (Banerjee 


method).  


BCF is obtained directly 


once steady state is 


achieved. 


The role of metabolism can 


be quantified by fish 


analysis (adjusted 


Banerjee method). 


Only suitable for 


stable substances 


where the 


exposure 


concentration 


remains constant. 


BCF is determined 


indirectly in the 


absence of steady 


state. 


Banerjee, 


1984 


De Wolf & 


Lieder, 


1998 


De Maagd, 


1996 


Abbreviated 


kinetic 


approach 


Reduced test 


duration and 


number of samples 


collected during 


uptake and 


depuration phases. 


Uses fewer animals. 


BCF is obtained as the 


ratio of the uptake and 


depuration rate constants.  


Requires more 


complex data 


analysis.  


Less statistically 


robust than the full 


method. 


Springer, 


2006 


 


Abbreviated 


concentration 


approach 


Test conducted 


with a single 


exposure 


concentration. 


Uses half the number of 


animals. 


BCF is obtained directly. 


No information on 


concentration-


dependence. 


ECETOC, 


2005 


Fish dietary bioaccumulation test 


No international test guideline exists, but an abbreviated method has been developed by 


Parkerton et al. (2001) (also see Anon., 2004a), based on the dietary accumulation 
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studies of Fisk et al. (1998). Fish are fed chemical-spiked food at a fixed concentration 


over a specified period of time (e.g. one to four weeks depending on the expected 


elimination half-life). At the end of this exposure period some fish are analysed for 


parent substance (time = 0 of the depuration phase). The remaining fish are given a 


clean diet and sequentially sampled and analysed over time so that a depuration curve 


can be established. The elimination half-life, dietary assimilation efficiency and 


biomagnification factor can be derived from these data. A BCF can also be calculated 


based on a number of assumptions regarding uptake rate (see Section R.7.10.4.1). The 


test uses fewer animals than OECD 305. 


Dietary bioaccumulation tests are practically much easier to conduct for poorly water-


soluble substances than the OECD 305 guideline, because a higher and more constant 


exposure to the substance can be administered via the diet than via water. A further 


advantage is that multiple substances, including mixtures, can be investigated in a single 


test. 


If the substance has low water solubility the technical challenges need to be taken into 


account before an OECD 305 test is conducted. If it is found that the validity criteria 


cannot be fulfilled (which may depend on the analytical detection limit as well as 


physico-chemical properties) it is recommended that, for substances with log Kow>6, a 


dietary study is used as a replacement to estimate BCF (Anon. 2004b). The use of fish 


oil as a carrier for dosing the chemical into the fish food is recommended. Direct mixing 


of solids or the use of volatile solvents for dosing may lead to low or no bioavailability for 


substances with low water solubility (see Anon. (2004b) for further guidance). 


Unrealistically low bioavailability can be misleading if the data will be used for additional 


assessment of bioavailability or bioaccumulation/ biomagnification factors. 


Invertebrate tests 


Invertebrate accumulation studies generally involve sediment-dwelling species (such as 


annelids (oligochaetes) and insects), although molluscs may also be tested. Like the fish 


dietary test, spiking of sediment circumvents exposure problems for poorly soluble 


substances. Several standardised guidelines exist or are in development, for example: 


ASTM E1022-94 describes a method for measuring bioconcentration in saltwater bivalve 


molluscs using the flow-through technique (ASTM, 2003). It is similar to the OECD 305 


guideline, with modifications for molluscs (such as size, handling and feeding regime). 


Consequently it has similar applicability. Results should be reported in terms of total soft 


tissue as well as edible portion, especially if ingestion of the test material by humans is a 


major concern. For tests on organic and organometallic chemicals, the percent lipids of 


the tissue should be reported. Recommended species are Blue Mussel (Mytilus edulis), 


Scallop (Pecten spp.) and Oyster (Crassostrea gigas or C. virginica). A similar test is 


described in OPPTS 850.1710 (US-EPA, 1996b). 


 A bioaccumulation test with benthic oligochaetes has been proposed as an 


OECD test guideline (OECD, 2005). Many of the main principles of the test 


design are adapted from the OECD 305 test guideline. Worms are exposed to 


the substance via spiked (artificial) sediment. The uptake phase lasts for 28 


days, but can be longer if the concentration in worms has not reached 


equilibrium. The worms are then transferred to clean sediment and allowed to 


depurate. Results may be expressed as a ratio of the concentration in worms 
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and sediment at steady state (either as a BAF or BSAF), although the kinetic 


value is generally preferred. Recommended test species include Tubifex 


tubifex and Lumbriculus variegatus. A similar test is described in ASTM 


E1688-00a (see below). 


 ASTM E1688-00a (ASTM, 2000) describes several bioaccumulation tests with 


spiked sediment using a variety of organisms (some of these are also covered 


by US-EPA guidelines), including: 


- freshwater amphipods (Diporeia sp.), midge larvae (Chironomus 


tentans) and mayflies (Hexagenia sp.). 


- Many of these are based on techniques used in successful studies and 


expert opinion rather than a specific standard method. 


The small size of many of these organisms sometimes means that 


large numbers of individuals are required for chemical analyses. 


Further useful information on sediment testing can be found in US-EPA 


(2000a). 


In addition, non-standard tests may be encountered in the scientific 


literature, involving many species. Some information on uptake may 


also be available from sediment organism toxicity tests if tissue 


analysis is performed. However, a test specifically designed to measure 


uptake is preferable.  


In vitro data on aquatic bioaccumulation 


In vitro methods have the potential to provide important data on bioaccumulation 


assessments, and although many require sacrifice of live animals5, all may contribute to 


a reduction in (or refinement of) animal testing. A summary of the main types is 


provided in Table R.7.10—2. 


Table R.7.10—2 In vitro methods that have some potential to support the 


assessment of bioaccumulation 


Test system Endpoint measured References 


Metabolism Fish liver 


S9/S10 


fractions 


High or low metabolic 


capacity 


Schultz and Hayton, 1999 


Fish liver 


microsomes 


High or low metabolic 


capacity  


Barron et al., 1999; Kolanczyk et 


al., 1999; Dyer et al., 2003 


Fish liver 


homogenates 


High or low metabolic 


capacity 


Barron et al., 1999; De Wolf et 


al., 1993; Dyer et al., 2003 


                                           


5 Only tests using immortal cell lines do not require use of animals. 
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Test system Endpoint measured References 


Fish liver slices Metabolic capacity Kane and Thohan, 1996; Cravedi 


et al., 1998 


Primary fish 


hepatocytes 


High or low metabolic 


capacity 


Dyer et al., 2003; Segner and 


Cravedi, 2001; Cravedi et al., 


1999 & 2001; Han et al., 2007  


Fish cell lines, 


e.g. PLHC-1 


Metabolic capacity Dyer et al., 2003 


Fish isolated 


perfused liver 


Metabolic rates Förlin et al., 1981; Andersson et 


al., 1983; James et al., 2004 


Fish intestinal 


preparations 


Metabolic rates Kleinow et al., 1998; James et 


al., 2001; Doi et al., 2006 


Absorption / 


bioavailability 


Cellular uptake 


with cell lines, 


e.g. Caco-2, 


PLHC-1 etc. 


Transepithelial electrical 


resistance (TEER) 


Critical cell residues 


Hidalgo and Li, 1996; Bernhard 


and Dyer, 2005; Vasiluk et al., 


2005 


Cellular uptake 


in primary fish 


hepatocytes 


Kinetics based cellular 


bioconcentration factors 


Dyer et al., 2003;  


Cellular uptake 


in primary fish 


gill cells 


Transepithelial electrical 


resistance (TEER) 


Wood and Pärt, 1997; Wood et 


al., 2002 


Perfused gill Direct in vivo absorption 


rates  


Pärt, 1990; Pärt et al., 1992; 


Sijm et al., 1995 


Fish intestinal 


preparations 


Substance/metabolite 


concentrations in mucosa 


and blood 


Kleinow et al., 1998; James et 


al., 2001; Doi et al., 2006 


 


Appendix R.7.10—3 provides some additional information on metabolic methods, to 


explain their importance. 


These methods may become an important part of future test strategies, but their 


applicability is currently limited due to the lack of standardized protocols, limited 


validation based on small data sets. Further evaluation work is necessary before they 


can be recommended for use within an ITS. 


Biomimetic techniques 


Biomimetic extraction systems try to mimic the way organisms extract chemicals from 


water. There are three main types: 


 semi-permeable membrane devices (SPMD), which are usually either a bag or 


tube made of a permeable membrane (e.g. low density polyethylene) containing 
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an organic phase (e.g. hexane, natural lipids or the model lipid triolein) 


(Södergren, 1987; Huckins et al., 1990). SPMDs have been used to assess 


effluents (Södergren, 1987), contaminated waters (Petty et al., 1998) and 


sediments (Booij et al., 1998) as animal replacements for assessing potentially 


bioaccumulative chemicals.  


 solid phase micro extraction (SPME), consisting of a thin polymer coating on a 


fused silica fibre (Arthur and Pawliszyn, 1990). Equilibrium may be achieved in 


hours to days, due to the high surface area to volume ratio (Arthur and 


Pawliszyn, 1990; Vaes et al, 1996 & 1997). 


 artificial membranes, prepared from phospholipids that form small unilamellar 


vesicles in water (Gobas et al., 1988; Dulfer and Govers, 1995; Van Wezel et al. 


1996; Vaes et al., 1997; Vaes et al., 1998a). These vesicles are thought to 


resemble the lipid bilayers of natural membranes, and they have mainly been 


used to study toxicity (e.g. Vaes et al., 1998b). 


All three methods will extract only the freely dissolved (i.e. bioavailable) fraction of 


chemicals from water samples, in proportion to their partitioning coefficient, which is 


mainly related to the hydrophobicity of the substance and molecular size. In this way 


they simulate the potential for aquatic organisms to bioconcentrate organic chemicals by 


passive diffusion into storage lipids and cell membranes. Both SPMD and SPME are 


relatively easy to use. Due to the small size of the organic phase, SPME has a much 


shorter equilibration time than SPMD and relatively small sizes of water samples can be 


used without depleting the aqueous phase. SPMD is more suitable than SPME to assess 


the bioaccumulation potential in the field from prolonged exposure with fluctuating 


concentrations of contaminants. 


Techniques like SPMD and SPME cannot account for metabolism by fish or invertebrates. 


It should also be noted that the partition coefficient measured with a particular device 


has to be translated to a BCF for organisms using an appropriate conversion factor. For 


example, a number of workers have established relationships between SPME partition 


coefficients, log Kow and invertebrate BCFs for a variety of compounds (Verbruggen, 


1999; Verbruggen et al., 2000; Leslie et al., 2002). 


 Non-testing data aquatic bioaccumulation R.7.10.3.2


Non-testing data can generally be provided by:  


 Quantitative structure-activity relationships (QSARs); 


 Expert systems; and  


 Grouping approaches (including read-across, structure-activity relationships 


(SARs) and chemical categories). 


These methods can be used for the assessment of bioaccumulation if they provide 


relevant and reliable data on the chemical of interest. 


(Q)SAR models  
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(Q)SAR models for predicting fish BCFs have been extensively reviewed in the literature 


(e.g. Boethling and Mackay, 2000; Dearden, 2004; Pavan et al., 2006). The most 


important approaches are presented below. 


Some examples are given to illustrate each model type and the techniques used to 


develop them. This overview is not intended to be an exhaustive list of models: other 


methods and models should be considered if relevant. Not all the models were developed 


with European regulatory purposes in mind, and so it is important to assess in each case 


whether the predicted endpoint corresponds with the regulatory endpoint of interest. 


BCF models based on log Kow 


The most common and simplest QSAR models are based on correlations between BCF 


and chemical hydrophobicity (as modelled by log Kow). The mechanistic basis for this 


relationship is the analogy of the partitioning process between lipid-rich tissues and 


water to that between n-octanol and water (whereby n-octanol acts as a lipid surrogate). 


In this model, uptake is considered to be a result of passive diffusion through gill 


membranes.  


Several log BCF/log Kow relationships for non-polar, hydrophobic organic chemicals have 


been proposed and used in the regulatory applications. Some were derived for specific 


chemical classes, like chlorinated polycyclic hydrocarbons (Schüürmann et al., 1988) and 


anilines (Zok et al., 1991), but several include diverse sets of chemicals (e.g. Neely et 


al., 1974; Veith et al., 1979; Ellgenhausen et al., 1980; Könemann & van Leeuwen, 


1980; Geyer et al., 1982; Mackay, 1982; Veith & Kosian, 1983; Geyer et al., 1984; 


Hawker & Connell, 1986; Connell & Hawker, 1988; Geyer et al, 1991; Bintein et al. 


1993; Gobas, 1993; Lu et al., 1999; Escuder-Gilabert et al., 2001; Dimitrov et al., 


2002a).  For example, Veith et al. (1979) developed the following QSAR for a set of 55 


diverse chemicals: 


log BCF = 0.85  log Kow  0.70  R2 = 0.897, log Kow range = 1-5.5 


where R2 is the correlation coefficient. 


The differences between the various correlations are probably due to variations in test 


conditions used for the substances in the training sets (Nendza, 1988). The range of log 


Kow values of the chemicals under study may also be too broad.  


Linear correlations give a good approximation of the BCF for non-ionic, slowly 


metabolised substances with log Kow values in the range of 1 to 6. However, the 


relationship breaks down with more hydrophobic substances, which have lower BCFs 


than would be predicted with such methods. Several possible reasons for this have been 


identified (e.g. Gobas et al., 1987; Nendza, 1988; Banerjee and Baughman, 1991), 


including: 


 reduced bioavailability and difficulties in measuring exposure concentrations 


(due to the low aqueous solubility),  


 failure to reach steady state because of slow membrane passage of large 


molecules, and  


 growth dilution, metabolism, degradation, etc. 







20 


Chapter R.7c: Endpoint specific guidance 


Version 2.0 – November 2014 


 


 


More complicated types of relationship have been developed to overcome this problem. 


Hansch (cited in Devillers and Lipnick, 1990) proposed a simple parabolic model; Kubinyi 


(1976, 1977 & 1979) and Kubinyi et al. (1978) subsequently proposed a bilinear model, 


successfully used in many drug design and environmental QSAR studies. Linear, 


parabolic and bilinear models were developed and compared by Bintein et al. (1983) on 


a dataset of 154 diverse chemicals with a log Kow range from 1.12 to 8.60, highlighting 


the better performance of the bilinear relationship: 


log BCF = (0.910  log Kow)  (1.975  log (6.8E-7  Kow +1))  0.786 


R2 = 0.865  s = 0.347  F = 463.51 


Where R2 is the multiple correlation coefficient, s is the standard error of the estimate 


and F is the Fisher test value. 


Connell and Hawker (1988) proposed a 4th order polynomial relationship generated in 


such a way that the influence of non-equilibrium conditions was eliminated. The curve, 


based on data on 43 substances, resembles a parabola with a maximum log BCF value at 


a log Kow of 6.7, and decreasing log BCF values for chemicals with higher log Kow values. 


This relationship was recalculated and recommended for use (as the “modified Connell 


equation”) in the risk assessment of new and existing chemicals (EC, 2003): 


log BCF = -0.2 log Kow
2 + 2.74 log Kow - 4.72  R2 = 0.78 


Meylan et al. (1999) proposed a suite of log BCF/log Kow models based on a fragment 


approach from the analysis a large data set of 694 chemicals. Measured BCFs and other 


experimental details were collected in the Syracuse BCFWIN database (SRC 


Bioconcentration Factor Data Base) and used to support the BCFWIN software (Syracuse 


Research Corporation, Bioconcentration Factor Program BCFWIN). Chemicals with 


significant deviations from the line of best fit were analysed carefully dividing them into 


subsets of data on non-ionic, ionic, aromatic and azo compounds, tin and mercury 


compounds. Because of the deviation from rectilinearity, different models were 


developed for different log Kow ranges, and a set of 12 correction factors and rules were 


introduced to improve the accuracy of the BCF predictions. On average, the goodness of 


fit of the derived methodology is within one-half log unit for the compounds under study. 


A single non-linear empirical model between log BCF and log Kow was derived by 


Dimitrov et al. (2002a) for 443 polar and non-polar narcotic chemicals with log Kow range 


from –5 to 15 extracted from the Meylan et al. (1999) data set. Hydrophobicity was 


found to explain more than 70% of the variation of the bioconcentration potential. A 


linear relationship was identified in the range for log Kow 1 to 6. The compounds were 


widely dispersed around and beyond the maximum of the log BCF/log Kow curve. This 


QSAR gives a Gaussian-type correlation to account for the log BCF approximating to 0.5 


at low and high log Kow values. The continuous aspect of the proposed model was 


considered more realistic than the broken line model of Meylan et al. (1999). The main 


originality of this model, compared to other non-linear QSARs, is its asymptotic trend for 


extremely hydrophilic and hydrophobic chemicals. 


Overall, it can be concluded that: 


 linear equations are applicable in the log Kow range of 1-6; and 
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 non-linear equations show better performance above a log Kow of 6. 


A log Kow of 6 can therefore be used as the switch point between the two types, based on 


the fact they cross at a log Kow value just above 6. 


BCF models based on other experimentally derived descriptors 


Although not as extensively used as log Kow, correlations of BCF with aqueous solubility 


(S) have been developed (e.g. Chiou et al., 1977; Kenaga & Goring, 1980; Davies & 


Dobbs, 1984; Jørgensen et al., 1998). It should be noted that a strong (inverse) 


relationship exists between log Kow and aqueous solubility for liquids. However, aqueous 


solubility is not a good estimate of hydrophobicity for solids (since the melting point also 


has an influence), and instead the solubility of the supercooled liquid should be used (if 


this can be estimated, e.g. see Yalkowski et al., 1979). 


As an example, Isnard and Lambert (1988) developed the following BCF model for 107 


chemicals (both solids and liquids) where aqueous solubility is in mol/m3: 


log BCF = 0.47  log S + 2.02  R2 = 0.76 


It should be noted that both the slope and regression correlation coefficient are relatively 


low. This is a common problem for such QSARs that include both solids and liquids in 


their training set. Predictions may therefore be prone to significant error. Consequently, 


specific justification should be made for applying QSARs based on aqueous solubility. 


BCF models based on theoretical molecular descriptors 


The mechanistic basis of the majority of BCF QSAR models based on either log Kow or 


aqueous solubility was determined prior to modelling by ensuring that the initial set of 


training structures and/or descriptors were selected to fit a pre-defined mechanism of 


action. However, the empirical input parameter data might not always be available for 


every substance (e.g. there may be technical difficulties in performing a test), or the 


substance could be outside the domain of predictive models. Consequently, other models 


have been proposed in the literature following statistical studies based on theoretical 


descriptors. Examples include methods based on: 


 molecular connectivity indices (MCI) (Sabljic & Protic, 1982; Sabljic, 


1987; Lu et al., 1999; Lu et al., 2000), 


 solvatochromic or linear solvation energy relationship (LSER) descriptors 


(Kamlet et al., 1983; Park & Lee, 1983), 


 fragment constants, based on chemical fragmentation according to rules 


developed by Leo (1975) (Tao et al., 2000 & 2001; Hu et al., 2005), 


 quantum chemical descriptors (Wei et al., 2001), and  


 diverse theoretical molecular descriptors selected by genetic algorithm 


(Gramatica and Papa, 2003 & 2005). 


Theoretical descriptors do not suffer from variability, but are difficult to determine by the 


non-expert. In addition, such models are perceived by the developers to be capable of 


providing predictions for a wider set of chemicals than is normally the case. However, 


whilst the domain of these types of model is occasionally well described, most require a 
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certain degree of competence to determine whether the training set of the model is 


relevant for the chemical of interest. Since the mechanistic basis of these models is 


determined post-modelling, by interpretation of the final set of training structures and/or 


descriptors, they are often criticised for their lack of mechanistic interpretability. The use 


of this type of model should therefore be thoroughly described and justified if a 


registrant chooses to predict a BCF this way. 


QSAR model for identifying “B-profile” 


A base-line modelling concept was proposed by Dimitrov et al. (2005a), specifically for 


PBT assessment. It is based on the assumption of a maximum bioconcentration factor 


(BCFmax) (Dimitrov et al., 2003) with a set of mitigating factors used to reduce this 


maximum, such as molecular size, maximum diameter (Dimitrov et al., 2002b), 


ionisation and potential metabolism by fish (as extrapolated from rodent metabolic 


pathways). Substances in the training set were divided into groups based on log Kow 


intervals of 0.5, and the five highest BCFs in each group were used to fit a curve of 


maximum uptake (via passive diffusion). The model therefore predicts a maximum BCF 


(BCFmax) for a substance, which may be higher than BCFs estimated using other 


techniques, especially for small non-ionised poorly metabolised substances. 


For the training set used, the most important mitigating factor to obtain a predicted BCF 


closest to the actual measured BCF was metabolism. The derived model was 


demonstrated to perform very well in terms of sensitivity and specificity. In addition, the 


measured BCF data used for the training set are provided together with a general 


description of the applicability domain of the model. 


Food web bioaccumulation models 


While many QSARs have been proposed to model the BCF, fewer models are available 


for the bioaccumulation factor (BAF) (e.g. Barber et al., 1991; Thomann et al., 1992; 


Gobas, 1993; Campfens & Mackay, 1997; Morrison et al., 1997). 


Food chain or food web models can be used to predict bioaccumulation in aquatic (and 


terrestrial) organisms (Hendriks & Heikens, 2001; Traas et al., 2004) as well as humans 


(e.g. Kelly et al., 2004). These models integrate uptake from water, air and dietary 


sources such as detritus (water or sediment), plants or animals. Concentrations in 


organisms in a food chain can be modelled by linking a set of equations for each trophic 


level to describe uptake from water and consecutive food sources. 


If species have several dietary sources, a more complex food web exists where fluxes 


between different species can occur simultaneously. Such a model is mathematically 


very similar to multimedia models to describe environmental fate. The great advantage 


of these models is that food webs of any dimension can be described, with as many food 


sources as needed, and concentrations in all species can be calculated simultaneously 


(Sharpe & Mackay, 2000). 


In general, food web models successfully predict steady-state concentrations of 


persistent halogenated organic pollutants which are slowly metabolised (Arnot & Gobas, 


2004; Traas et al., 2004). However, these mass-balance models are often 


computationally intensive and typically require site-specific information, so are not 


readily applicable to screen large numbers of chemicals. 
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A different, simpler approach can be taken by estimating the BAF of species at different 


trophic levels that account for both water and food uptake with empirical regressions 


(Voutsas et al., 2002) or a semi-empirical BAF model (Arnot and Gobas, 2003). These 


are calibrated on measured field BAF data and calculate a maximum BAF for organic 


chemicals in selected generic trophic levels (algae, invertebrates and fish). The Arnot 


and Gobas (2003) food web bioaccumulation model is a simple, single mass-balance 


equation that has been used extensively by Environment Canada for categorising organic 


substances on the Canadian Domestic Substances List. The model requires few input 


parameters (i.e. only Kow and metabolic transformation rate, if available – the default is 


zero), and derives the BAF as the ratio of the chemical concentration in an upper trophic 


level organism and the total chemical concentration in unfiltered water (it also estimates 


an overall biomagnification factor for the food web). It accounts for the rates of chemical 


uptake and elimination (a number of simple relationships have been developed to 


estimate the rate constants for organic chemicals in fish from Gobas, 1993), and 


specifically includes bioavailability considerations. 


The main discrepancies between model predictions and measured BAF values are often 


due to biotransformation of a chemical by the organism and to an overestimation of 


bioavailable concentrations in the water column and sediment. Other important sources 


of discrepancies relate to differences in site-specific food chain parameters versus 


generic assumptions (e.g. growth rates, lipid contents, food chain structure, spatial and 


temporal variation in exposure concentrations, sediment-water disequilibrium, etc.). 


Read-across and categories 


See also Sections R.6.1 and R.6.2. 


If a substance belongs to a class of chemicals that are known to accumulate in living 


organisms, it may have a potential to bioaccumulate. If a valid BCF for a structurally 


closely related substance is available, read-across can be applied. When applying read-


across two important aspects have to be considered, i.e. the lipophilicity and the centre 


of metabolic action for both substances. 


The BCF value of a substance is generally positively correlated with its hydrophobicity. 


Therefore, if the substance to be evaluated has a higher log Kow than an analogue 


substance for which a BCF is available, the BCF value has to be corrected. The use of the 


same factor of difference as for Kow will be a reasonable worst-case estimate, because 


generally the relationship between BCF and Kow is slightly less than unity. For example, if 


the substance to be evaluated has one methyl group more than the compound for which 


a BCF value is available, the log Kow will be 0.5 higher and the estimated BCF from read-


across is derived from the known BCF multiplied by a factor of 100.5. In principle, this 


correction should give reasonable estimates as long as the difference in log Kow is 


limited. However, the addition of one ethyl group already leads to a difference in log Kow 


of more than one log unit or a factor of 10 on the BCF value. If the substance to be 


evaluated has a lower log Kow than the substance for which a BCF value is available, care 


must be taken not to adjust the value too far downwards. 


If the substance has such a large molecular size (see Section R.7.10.3.4) that the uptake 


of the substance by an organism might be hindered, a different approach should be 


followed. The addition of an extra substituent that leads to an increase of the log Kow 


value does not necessarily lead to a higher BCF value in this case. On the contrary, such 
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an addition may cause the substance to be less easily taken up by the organism, which 


may result in a lower instead of a higher BCF value. In such cases the ideal compound 


for read-across is a structurally similar compound with a slightly smaller molecular size. 


Another important aspect is the capability of fish to metabolise substances to more polar 


compounds, leading to a lower BCF value (in some circumstances metabolism could lead 


to the formation of more bioaccumulative substances). Small changes to molecular 


structure can be significant. For example, metabolism may be inhibited if a substituent is 


placed on the centre of metabolic action. If read-across is applied, it must be recognised 


that the presence of such a substituent on the substance to be evaluated may lead to a 


strongly reduced metabolism in comparison with the substance for which the BCF is 


known. As a consequence, the BCF value may be underestimated. If there are 


indications of metabolism for the analogue substance for which a BCF value is available, 


it must be examined if the same potential for metabolism is present in the substance 


and the species to be evaluated. 


An indication of metabolism can be obtained by comparing measured BCF values with 


predicted values from QSARs based on log Kow. These QSARs are based on neutral 


organic compounds that are not metabolised strongly. If it appears that the BCF of a 


substance lies significantly below the estimate from the QSAR (e.g. more than one log 


unit), this is a strong indication for metabolism of the compound. Further indications of 


metabolism may be provided by in vitro methods (see Section R.7.10.3.1) and 


inferences from mammals (see Section R.7.10.3.4). 


 Field data on aquatic bioaccumulation R.7.10.3.3


Although interpretation is often difficult, the results of field measurements can be used 


to support the assessment of risks due to secondary poisoning (Ma, 1994), and the PBT 


assessment. The following study types can provide information on bioaccumulation 


properties of substances: 


 Monitoring data: Detection of a substance in the tissue of an organism 


provides a clear indication that it has been taken up by that organism, but 


does not by itself indicate that significant bioconcentration or bioaccumulation 


has occurred. For that, the sources and contemporary exposure levels (for 


example through water as well as food) must be known or reasonably 


estimated. 


 Field measurements of specific food chains/webs: Measurement of 


concentrations in organisms at various trophic levels in defined food chains or 


food webs can be used to evaluate biomagnification. 


 Outdoor mesocosms: Outdoor meso- or microcosm studies can be 


performed with artificial tanks or ponds or by enclosing parts of existing 


ecosystems (guidance is provided in OECD, 2006). Although the focus of such 


studies is usually on environmental effects, they can provide information on 


bioaccumulation in the system provided adequate measurements of 


concentration are made. 


 In situ bioaccumulation tests using caged organisms: Sibley et al. 


(1999) constructed a simple, inexpensive bioassay chamber for testing 
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sediment toxicity and bioaccumulation under field conditions using the midge 


Chironomus tentans and the oligochaete Lumbriculus variegatus. They 


concluded that the in situ bioassay could be used successfully to assess 


bioaccumulation in contaminated sediments. These studies can bypass 


problems caused by sediment manipulation during collection for laboratory 


tests (disruption of the physical integrity of a sediment can change the 


bioavailability of contaminants). Organisms in in situ tests are exposed to 


contaminants via water and/or food. The tests cannot make a distinction 


between these routes. Also, environmental factors potentially modifying the 


bioaccumulation process are not controlled. These factors include (but are not 


limited to) lack of knowledge or control of exposure concentrations and 


bioavailability aspects. Temperature or water oxygen content may also impact 


the physiological status of the organism, and consequently influence the 


uptake rate. 


Field studies can be used to derive bioaccumulation factors (BAFs) and biota–sediment 


accumulation factors (BSAFs), and have been used to develop water quality standards 


(e.g. US-EPA, 2000b). B(S)AFs are simple ratios - neither definition includes any 


statement about ecosystem conditions, intake routes and relationships between the 


concentrations of substances in the organism and exposure media (see Ankley et al., 


1992; Thomann et al., 1992). Field B(S)AF values are affected by ecosystem variables 


like the natural temporal and spatial variability in exposure, sediment-water column 


chemical relationships, changing temperatures, simultaneous exposure to mixtures of 


chemicals and nutrients, and variable exposures due to past and current loadings. In 


general, data obtained under (pseudo-)steady-state conditions are strongly preferred. 


It should also be noted that substantial variation can be found both within and between 


studies reporting field-derived BAFs for zooplankton (Borgå et al., 2005), and this 


variability should not be overlooked when relating BAFs to Kow or other descriptors. The 


authors attribute the variability to difficulties with measurements of the substance in the 


water phase, additional dietary uptake and the possibility that substances partition into 


other organic phases than lipids. 


 Other indications of bioaccumulation potential R.7.10.3.4


The following factors will be relevant for many substances as part of a Weight-of-


Evidence approach, especially in the absence of a fully valid fish BCF test result. 


n-Octanol/water partition coefficient 


As a screening approach, the potential for bioaccumulation can be estimated from the 


value of the n-octanol/water partition coefficient (Kow) (see Section R.7.1). It is accepted 


that log Kow values greater than or equal to 3 indicate that the substance may 


bioaccumulate to a significant degree. For certain types of chemicals (e.g. surface-active 


agents and those which ionise in water), the log Kow might not be suitable for calculation 


of a BCF value (see Section R.7.10.7). There are, however, a number of factors that are 


not taken into consideration when the BCF is estimated only on the basis of log Kow, 


namely: 


 active transport phenomena; 
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 metabolism in organisms and the accumulation potential of any metabolites; 


 affinity due to specific interactions with tissue components; 


 special structural properties (e.g. amphiphilic substances or dissociating 


substances that may lead to multiple equilibrium processes); and 


 uptake and depuration kinetics (leading for instance to a remaining 


concentration plateau in the organism after depuration). 


In addition, n-octanol only simulates the lipid fraction and therefore does not simulate 


other storage sites (e.g. protein). 


It should be noted that although log Kow values above about eight can be calculated, 


they can not usually be measured reliably (see Section R.7.1). Such values should 


therefore be considered in qualitative terms only. It has also been assessed whether an 


upper log Kow limit value should be introduced based on the lack of experimental log Kow 


and BCF values above such a value. Based on current knowledge, for PBT assessments, 


a calculated log Kow of 10 or above is taken as an indicator of reduced bioconcentration. 


The use of this and other such indicators (such as high molecular mass and large 


molecular size) is discussed further in the Chapter R.11. 


Adsorption 


Adsorption onto biological surfaces, such as gills or skin, may also lead to 


bioaccumulation and an uptake via the food chain. Hence, high adsorptive properties 


may indicate a potential for both bioaccumulation and biomagnification. For certain 


chemicals, for which the octanol/water partition coefficient cannot be measured properly, 


a high adsorptive capacity (of which log Kp >3 may be an indication) can be additional 


evidence of bioaccumulation potential. 


Hydrolysis 


The effect of hydrolysis may be a significant factor for substances discharged mainly to 


the aquatic environment: the concentration of a substance in water is reduced by 


hydrolysis so the extent of bioconcentration in aquatic organisms would also be reduced. 


Where the half-life, at environmentally relevant pH values (4-9) and temperature, is less 


than 12 hours, it can be assumed that the rate of hydrolysis is greater than that for 


uptake by the exposed organisms. Hence, the likelihood of bioaccumulation is greatly 


reduced. In these cases, it may sometimes be appropriate to perform a BCF test on the 


hydrolysis products, if identified, instead of the parent substance. However, it should be 


noted that, in most cases hydrolysis products are more hydrophilic and as a 


consequence will have a lower potential for bioaccumulation. 


Degradation 


Both biotic and abiotic degradation may lead to relatively low concentrations of a 


substance in the aquatic environment and thus to low concentrations in aquatic 


organisms. In addition, readily biodegradable substances are likely to be rapidly 


metabolised in organisms. However, the uptake rate may still be greater than the rate of 


the degradation processes, leading to high BCF values even for readily biodegradable 


substances. Therefore ready biodegradability does not preclude a bioaccumulation 
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potential. The ultimate concentration in biota (and hence bioaccumulation factors) will 


depend also on environmental releases and dissipation, and also on the uptake and 


metabolism and depuration rate of the organism. Readily biodegradable chemicals will 


generally have a higher probability of being metabolised in exposed organisms to a 


significant extent than less biodegradable chemicals. Thus in general terms (depending 


on exposure and uptake), concentrations of most readily biodegradable substances will 


be low in aquatic organisms. Information on degradation kinetics will usually be missing 


for most substances. 


If persistent metabolites are formed in substantial amounts the bioaccumulation 


potential of these substances should also be assessed. However, for most substances 


information will be scarce (see Section R.7.9). Information on possible formation of 


degradation products may also be obtained by use of expert systems such as METABOL 


and CATABOL which can predict biodegradation pathways and metabolites (see Section 


R.7.9). Information on the formation of metabolites may be obtained from experiments 


with mammals, although extrapolation of results should be treated with care, because 


the correlation between mammalian metabolism and environmental transformation is not 


straightforward (see below). Predictions of possible metabolites in mammalian species 


(primarily rodents) may be obtained by use of expert systems such as Multicase and 


DEREK (see Sections R.7.9.6 and R.6.1), offering predictions of metabolic pathways and 


metabolites as well as their biological significance. 


Interpretation of expert systems predicting formation of possible degradation products or 


metabolites like those referred to above require expert judgement. This applies for 


example in relation to identification of the likelihood and possible biological significance 


of the predicted transformation products, even though some of the systems do offer 


some information or guidance in this regard. 


Molecular mass and size 


A number of regulatory systems use molecular weight as an indicator for reduced or 


minimal bioconcentration. For example, the US-EPA exempts chemicals from testing 


when the molecular mass is greater than 1,100 (US-EPA, 1999). ECETOC (2005) 


observed that molecular weight and size are factors that appear to be a reason for 


chemicals not to be readily taken up by fish (with consequently low bioconcentration 


factors), possibly because of steric hindrance of passage across cell membranes of 


respiratory organs. ECETOC (2005) concluded that molecular mass and size should not 


be used in isolation as confirmatory evidence of lack of bioaccumulation. However, 


supported by other data and by employing expert judgement, it may be concluded by a 


Weight-of-Evidence argument that such substances are unlikely to have a high 


bioconcentration factor (regardless of the log Kow value). See Chapter R.11 for further 


discussion. 


Mammalian toxicokinetic data 


Mammalian studies may provide useful information in a Weight-of-Evidence approach for 


fish BCF assessment. Factors to consider include: 


 metabolic capacity/rate constants (detailed knowledge on trends in 


biotransformation capacity is only available for some enzyme systems (Sijm 
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and Opperhuizen, 1989; Sijm et al., 1997)); in general, mammals tend to 


have a metabolic capacity/rate one order of magnitude higher than fish, 


 affinity for lipid or blood-rich tissues, which could include the volume of 


distribution, VD (a parameter that quantifies the distribution of a substance 


throughout the body after oral dosing; it is defined as the volume in which a 


substance would need to be homogeneously distributed to produce an 


observed blood concentration. If there is significant distribution into lipids the 


VD will be increased (although this may also be caused by renal and liver 


failure). 


 the time taken to reach a steady-state (plateau) concentration in tissues, and 


 uptake efficiency and clearance, and elimination rates (e.g. low uptake rates 


can imply limited uptake from the gut; slow elimination rates may give an 


indication of slow elimination in fish). 


Further information on these parameters is provided in Section R.7.12. Although some 


toxicokinetics models have been proposed for fish (e.g. Nichols et al., 1990 & 2004), 


direct quantitative correlations between fish and other vertebrates is not currently 


possible, because of substantial differences in physiology (e.g. respiration via gills rather 


than lungs) and metabolic rates. However, rough comparisons may be made on a case-


by-case basis. For example, evidence of negligible absorption in the rat gastro-intestinal 


tract could together with other indicators (e.g. relating to molecular size) be used as part 


of an argument in relation to uptake into fish. 


Such indicators are used for low likelihood of a high bioaccumulation potential (Chapter 


R.11). When such indicators are used in the context of uptake of chemicals into fish in 


general, however a more cautious approach should be used. The reason is that 


indications of lack of a high bioaccumulation potential does not necessarily imply lack of 


uptake by aquatic organisms. 


Additional considerations 


For air-breathing organisms, respiratory elimination occurs via lipid-air exchange, and 


such exchange declines as the octanol-air partition coefficient (Koa) increases, with 


biomagnification predicted to occur in many mammals at a log Koa above 5 (Kelly et al., 


2004). Such biomagnification does not occur if the substance and its metabolites are 


rapidly eliminated in urine (i.e. have a log Kow of around 2 or less). Thus the 


bioaccumulation potential in air-breathing organisms is a function of both log Kow and log 


Koa. In contrast, respiratory elimination in non-mammalian aquatic organisms occurs via 


gill ventilation to water, and this process is known to be inversely related to the log Kow 


(hence an increase in log Kow results in a decrease in the rate of elimination and hence 


increase in the accumulation potential)(Gobas et al. (2003)). 


Based on these findings, Kelly et al. (2004) proposed that chemicals could be classified 


into four groups based on their potential to bioaccumulate in air-breathing organisms. 


These groups are summarised below. 


 Polar volatiles (low log Kow and low log Koa). These substances have low 


potential for bioaccumulation in air-breathing organisms or aquatic organisms. 
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 Non-polar volatiles (high log Kow and low log Koa). These substances are 


predicted to have a high accumulation potential in aquatic organisms but a 


low accumulation potential in air-breathing mammals. 


 Non-polar non-volatiles (high log Kow and high log Koa). These substances 


have a high bioaccumulation potential in both air-breathing organisms and 


aquatic organisms. 


 Polar non-volatiles (low log Kow and high log Koa). This group of substances 


has a low bioaccumulation potential in aquatic organisms but a high 


bioaccumulation potential in air-breathing organisms (unless they are rapidly 


metabolised). 


These findings may be a relevant consideration for accumulation in top predators for 


some chemicals whose bioaccumulation potential in aquatic systems appears to be 


limited. 


R.7.10.4 Evaluation of available information on aquatic 


bioaccumulation 


 Laboratory data on aquatic bioaccumulation R.7.10.4.1


In vivo data on aquatic bioaccumulation 


Fish bioconcentration test 


In principle, studies that have been performed using standard test guidelines should 


provide fully valid data, provided that: 


 the test substance properties lie within the recommended range stipulated by 


the test guideline, 


 concentrations are quantified with an appropriate analytical technique, and 


 the data are reported in sufficient detail to verify that the validity criteria are 


fulfilled. 


The results should be presented in unambiguously specified units as well as tissue type 


(e.g. whole body, muscle, fillet, liver, fat). Whole body measurements are preferred; 


correction for fat content and growth dilution may also be important (see section below 


on correction factors). 


Since the OECD 305 guideline may pose technical problems for some substances, it is 


important to consider possible artefacts or shortcomings involved in the testing itself 


and/or data interpretation, including: 


 Difficulties in establishing the actual exposure concentration (e.g. due to low 


water solubility, use of dispersants, volatilisation and/or high adsorption 


potential); 


 Insufficient test duration leading to non-steady state conditions (especially for 


highly hydrophobic chemicals); and 
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 Interpretational issues for different methods of chemical analysis (e.g. where 


radiotracers are used). 


These factors can also be an issue for other types of bioaccumulation tests, but they are 


especially important for tests involving water-only exposure. Detailed guidance on 


interpretation of fish bioaccumulation test data is provided in OECD (2001). Further 


guidance is also now available (Parkerton et al., 2007) following a workshop sponsored 


by the International Life Sciences Institute (ILSI)-Health & Environmental Sciences 


Institute (HESI). This addressed key evaluation criteria based on past literature reviews 


(e.g. Barron, 1990) and recently proposed evaluation criteria for bioaccumulation and 


bioconcentration data (Arnot & Gobas, 2003). Finally, the CEFIC-LRI project to develop a 


gold standard database has also produced a report on how to assess the quality of a BCF 


study (Versonnen et al., 2006). The following brief guidelines are based on these various 


documents. A checklist is also presented in Appendix R.7.10—4. 


Test substance information 


 The identity of the test substance must be specified, including the chemical 


name, CAS number and purity (the latter particularly for radiolabelled test 


substances). 


 Key physico-chemical properties (e.g. water solubility and Kow) need to be 


considered in assessing data quality. The water solubility can be used to 


evaluate whether the dissolved chemical concentration available to the 


organism may have been overestimated, leading to an underestimate of the 


BCF. The Kow value can provide an indication of whether sufficient exposure 


time has been provided for achieving steady-state conditions (in small fish for 


non-polar organic chemicals assuming worst case conditions, i.e. no 


metabolism) (see OECD (1996) for further details). 


Test species information 


 The test species must be identified, and ideally, test organisms should be of a 


specified gender, life stage and age/size (since these may account for 


differences in metabolic transformation potential or growth). A steady-state 


condition is reached faster in smaller organisms than in larger ones due to 


their higher respiratory surface-to-weight ratio. Fish size is therefore an 


important consideration for assessing whether the exposure duration is 


sufficient. 


 Whole body lipid content is also a key organism parameter (although this is 


sometimes not reported), since this variable controls the degree of 


partitioning between the water and the organism for many organic chemicals 


(see correction factors, below). 


Analytical measurements 


 Studies that involve only nominal exposure concentrations are unreliable 


unless adequate evidence is available from other studies to suggest that 


concentrations would have been well maintained. 
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 A reliable study should use a parent substance-specific analytical method in 


both exposure medium and fish tissue. Studies that describe the use of 


accepted and sensitive substance-specific methods but fail to document (or 


give further reference to) analytical method validation (e.g. linearity, 


precision, accuracy, recoveries and blanks) should be assessed on a case-by-


case – they might best be designated as reliable with restrictions. Studies that 


do not describe the analytical methods should be designated as not 


assignable, even if they are claimed to provide substance-specific 


measurements. 


 Radiolabelled test substance can be useful to detect organ specific enrichment 


or in cases where there are analytical difficulties. However, total radioactivity 


measurements alone can lead to an overestimation of the parent substance 


concentration due to: 


 small amounts of radiolabelled impurities that may be present in the test 


substance, and/or 


 biodegradation and biotransformation processes in the exposure medium and 


fish tissue (i.e. the measurements may relate to parent substance plus 


metabolites (if the radiolabel is placed in a stable part of the molecule) and 


even carbon that has been incorporated in the fish tissue).  


A parent compound-specific chemical analytical technique or selective clean-


up procedure should therefore preferably be used at the end of the exposure 


period. If the parent substance is stable in water and an enrichment of 


impurities is not likely from the preparation of the test solution, the BCF based 


on total radioactivity alone can generally be considered a conservative value. 


It is also important to evaluate the feeding regime as well, since high 


concentrations of (usually more polar) metabolites may build up in the gall 


bladder if the fish are not fed, which may lead to an overestimate of whole 


body levels (OECD, 2001). For example, Jimenez et al. (1987) measured a 


BCF of 608 for benzo[a]pyrene (based on total radioactivity) when fish were 


fed during the experiment, but a BCF of 3,208 when they were not. Decreased 


respiration and metabolism as well as a decreased release of bile from the gall 


bladder in the intestinal tract are mentioned as possible explanations. 


 If the solubility of a substance is recorded as less than the analytical detection 


limit, the bioconcentration potential should be based on the log Kow if a 


reliable estimate of water solubility cannot be derived (OECD, 2001). 


Exposure conditions 


 Exposure concentrations should not exceed the aqueous solubility of the test 


substance. In cases where test exposures significantly exceed aqueous 


solubility (e.g. due to the use of dispersants), and the analytical method does 


not distinguish between dissolved and non-dissolved substance, the study 


data should generally be considered unreliable. An indication of the BCF might 


be given by assuming that the organisms were exposed at the water solubility 


limit. 
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 Aqueous exposure concentrations must be below concentrations that pose a 


toxicity concern. Typically, the highest exposure concentration should be less 


than 10% of the TLM (Median Threshold Limit) at 96h, and the lower 


concentration should be at least 10 times higher than its detection limit in 


water according to OECD TG 305 (OECD, 1996). 


 Aqueous exposure concentrations should be kept relatively constant during 


the uptake phase. In the case of the OECD test guideline, the concentration of 


test substance in the exposure chambers must be maintained within ±20% of 


the mean measured value. In the case of the ASTM guideline, the highest 


measured concentration should be no greater than a factor of two from the 


lowest measured concentration in the exposure chamber. 


Other test conditions 


 While criteria vary, fish mortality less than 10-20% in treated and control 


groups is generally acceptable. In cases where >30% mortality is reported, 


the study should be considered not reliable. If no mortality information is 


provided, one option is to designate the study as ‘reliable with restrictions’ if 


the exposure concentration used is at least a factor of 10 below the known or 


predicted fish LC50. 


 Standard guidelines require >60% oxygen saturation to be maintained in test 


chambers throughout the study. It is suggested that as long as unacceptable 


mortality does not occur, studies that deviate in this requirement could also 


be considered reliable with restrictions. 


 Total organic carbon (TOC) in dilution water is also an important water quality 


parameter for some substances (especially for highly hydrophobic 


substances), since excess organic colloids can complex the test substance and 


reduce the bioavailability of aqueous exposure concentrations (e.g. Muir et al., 


1994). OECD and ASTM guidelines indicate that TOC should be below 2 and 5 


mg/l, respectively. It is, therefore, suggested that studies with such 


substances that report TOC above 5 mg/l be considered not reliable (since this 


can result in an underestimation of the BCF). If no information is available on 


TOC, a study may be considered reliable with restriction provided that it was 


conducted under flow-through conditions and that analysis of the substance 


was for the dissolved concentration. Further support for reliability may be 


provided where information on TOC can be derived from other sources (e.g. 


where the test water is from a natural source that is characterised elsewhere). 


 The test endpoint should reflect steady-state conditions. The steady-state BCF 


may be obtained using the plateau method (see OECD, 1996; i.e. mean fish 


concentrations are not significantly different between three sequential 


sampling points during the uptake phase). Alternatively, the BCF is derived 


using kinetic models. If neither of these approaches is used, the study should 


be considered unreliable (or at best reliable with restrictions) unless a case 


can be made that the exposure duration was sufficiently long to provide or 


allow correction to reflect steady-state conditions. 
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Correction factors 


The accumulation of hydrophobic substances is often strongly influenced by the lipid 


content of the organism. Fish lipid content varies according to species, season, location 


and age, and it can range from around 0.5 to 20% w/w or more in the wild (e.g. 


Hendriks & Pieters, 1993). Normalisation to lipid content is therefore one way to reduce 


variability6 when comparing measured BCFs for different species, or converting BCF 


values for specific organs to whole body BCFs, or for higher tier modelling. 


The first step is to calculate the BCF on a per cent lipid basis using the relative fat 


content in the fish or organ, and then to calculate the whole body BCF for a small fish 


assuming a fixed whole body lipid content. A default value of 5% is most commonly used 


as this represents the average lipid content of the small fish used in OECD 305 


(Pedersen et al., 1995; Tolls et al., 2000). Generally, the highest valid wet weight BCF 


value expressed on this common lipid basis is used for the assessment. In cases where 


BCFs are specified on tissue types other than whole body (e.g. liver), the results cannot 


be used unless tissue-specific BCF values can be normalised to lipid content and 


converted to a whole body BCF based on pharmacokinetic considerations. 


Lipid normalisation should be done where data are available, except for cases where lipid 


is not the main compartment of accumulation (e.g. inorganic substances, certain 


perfluorosulfonates, etc.). Both OECD 305 and ASTM E1022-94 require determination of 


the lipid content in the test fish used. If fish lipid content data are not provided in the 


test report, relevant information may be available separately (e.g. in the test guideline 


or other literature). If no information is available about the fish lipid content, the BCF 


has to be used directly based on available wet weight data, recognising the uncertainty 


this implies. 


It should be noted that QSARs generally predict BCFs on a wet weight basis only. Further 


work would be needed to determine whether any lipid correction is necessary for 


predicted values. 


Growth dilution refers to the decline in internal test substance concentration that can 


occur due to the growth of an organism (which may lead to an underestimation of the 


BCF). It is especially important for small (juvenile) fish that have the capacity for growth 


during the duration of a test with substances that have a long depuration half-life 


(growth has only a negligible effect on the uptake rate constant) (e.g. Hendriks et al., 


2001). Growth dilution can be taken into account by measuring growth rate during the 


elimination phase (e.g. by monitoring the weight of the test organisms over time). An 


exponential growth rate constant (kg) can usually be derived from a plot of natural 


log(weight) against time. A growth-corrected elimination rate constant can then be 


calculated by subtracting the growth rate constant from the overall elimination rate 


constant (ke). Hence: 


                                           


6 Some residual variation will remain due to the way the lipid is extracted (e.g. extraction using 


chloroform gives different amounts for aliquots from the same sample than if hexane were used as 
the solvent) and measured (e.g. colometric versus gravimetric procedures). Also, it makes a 


difference whether lipids are determined on a sub-sample of the test population, or for an aliquot 
from each fish. Hence, it can be important to know which lipid determination method was used. 
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growth-corrected BCF = ku/(ke - kg) 


where  ku is the uptake clearance [rate constant] from water (L/kg/day) 


 ke is the elimination rate constant (day-1) 


 kg is the growth rate constant (day-1) 


Clearly, the influence of growth correction will be significant if kg is a similar order of 


magnitude to ke. 


Other related methods 


A number of modifications of the OECD 305 guideline have been proposed or are 


currently being investigated. The reliability of such studies should be considered on a 


case-by-case basis, but in general they should be viewed with caution until they have 


been properly validated. For example, the Banerjee method may be misleading if a 


substance degrades or is metabolised, although it might be adequate for stable and non-


volatile substances where other losses in the test system are shown to be insignificant 


(e.g. if the aqueous concentration reaches a plateau (de Wolf and Lieder, 1998) and/or a 


control system is included). 


Fish dietary studies 


Dietary studies require careful evaluation and in particular the following points should be 


considered in assessing the data from such a study: 


 Was a positive control used and were the data acceptable? 


 Were the guts of the fish excised before analysis? The guts can sometimes 


contain undigested food and thus test chemical, which, for poorly assimilated 


or highly metabolised chemicals, will lead to erroneous (though precautionary) 


values being generated. 


 Is there any evidence to suggest the food was not palatable due to use of 


extremely high chemical concentrations in the food? This may be assessed by 


examining the growth of the fish during the course of the study. 


The dietary study yields a number of important data that improve the potential for 


assessing biomagnification potential, e.g. dietary assimilation efficiency and a depuration 


rate. They can be used to estimate a biomagnification factor as follows (Fisk et al., 


1998): 


BMF = Cf/Cdiet = E  I/ke = 1.44  E  I  t½ 


where 


 BMF = biomagnification factor  


 Cf = substance concentration in fish at steady state (mg/kg, wet weight) 


 Cdiet = concentration in food at steady state 


 E = dietary assimilation efficiency (g substance/g substance ingested) 
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 I = ingestion rate (g food/g wet fish/day) 


 ke = first-order elimination rate constant (0.693/t½) 


 t½ = growth corrected half-life from dietary bioaccumulation test (days)  


The BCF may also be derived from these data by making some assumptions with respect 


to the uptake rate: 


BCF = ku / ke = (ku  t½) / 0.693 


and  


ku = (52040)W-0.32  0.03 


where: 


 ku = uptake rate constant (L/kg/d) 


 ke = first-order elimination rate constant 


 t½ = growth corrected half-life from dietary bioaccumulation test (days) 


 W = fish weight (grams wet weight) at the end of uptake/start of depuration  


The equation relating ku to fish weight is the allometric relationship (n=29, r2=0.85) 


taken from Sijm et al. (1995), based on small fish. However, the scaling factor of around 


-0.3 seems to apply for a much wider range of aquatic organisms, ranging from 


microscale phytoplankton to large fish in the kilogram range (Sijm et al., 1998). There 


are a number of assumptions introduced by this method including the degree to which 


the uptake rate is over- or under-predicted (especially with respect to water-borne 


exposure) and whether the lipid content of the food impacts the uptake rate. In addition, 


the method developers have proposed a bioavailability correction term, although this has 


not been adopted by the TC NES PBT WG (the inclusion of such a term would reduce the 


BCF obtained, especially for substances with a log Kow >6 (Parkerton et al., 2005)). In 


the majority of cases where aqueous data are also available, the dietary study has been 


shown to over-estimate the BCF (Anon, 2004b; Parkerton et al., 2005). In the context of 


an individual substance assessment the importance of this needs to be carefully 


evaluated and whether a BCF derived from a dietary study should be further refined will 


depend upon the purpose, the values obtained and the extent to which further testing 


would reduce the underlying uncertainties. 


For a fuller discussion refer to Anon (2004b). 


Concentrations in both fish and food should be expressed on a per cent lipid weight basis 


(this is particularly important since predators tend to have significantly higher lipid 


contents (and hence chemical concentrations) with increasing trophic level). 


Invertebrate tests 


Data obtained using standard methods are preferred. Similar principles apply as for the 


evaluation of fish bioaccumulation data (e.g. the test concentration should not cause 


significant effects; steady-state conditions should be used, the aqueous concentration in 


the exposure vessels should be maintained, and should be below the water solubility of 
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the substance; if radioanalysis is used it should be supported by parent compound 


analysis so that the contribution of metabolites can be assessed, etc.). Additional factors 


to consider include: 


 In general, no data will be available to allow the BCF to be lipid normalised 


and so the BCF will normally be expressed on a whole body wet weight basis.  


 For tests with marine species, the solubility of the test substance may be 


significantly different in salt water than in pure water, especially if it is ionised 


(for neutral organic chemicals the difference is only a factor of about 1.3). 


 Bivalves stop feeding in the presence of toxins (e.g. mussels may remain 


closed for up to three weeks before they resume feeding (Claudi & Mackie, 


1993)). Therefore, the acute toxicity of the substance should be known, and 


the test report should indicate whether closure has occurred. 


 Since most test species tend to feed on particulates (including micro-


organisms) or whole sediment, the assessment of exposure concentrations 


may need careful consideration if the test system is not in equilibrium, 


especially for hydrophobic substances. Tissue concentrations may also be 


overestimated if the gut is not allowed to clear. 


 Whole sediment tests with benthic organisms tend to provide a B(S)AF, which 


can be a misleading indicator of bioaccumulation potential since it reflects 


sorption behaviour as well. A better indicator would be the BCF based on the 


freely dissolved (bioavailable) sediment pore water concentration. Ideally, this 


should be done using direct analytical measurement (which may involve 


sampling devices such as SPME fibres). If no analytical data are available, the 


pore water concentration may be estimated using suitable partition 


coefficients, although it should be noted that this might introduce additional 


uncertainty to the result. 


 Many studies have shown that black carbon can substantially affect the 


strength of particle sorption and hence the bioavailability of a substance 


(Cornelissen et al., 2005). Observed black carbon partition coefficients exceed 


organic carbon partition coefficients by up to two orders of magnitude. When 


interpreting data where the exposure system includes natural sediments it is 


therefore important to account for the possible influence of black carbon 


partitioning to avoid underestimation of the substance’s bioaccumulation 


potential from the freely dissolved phase. 


 Data on apparent accumulation in small organisms, such as unicellular algae, 


Daphnia and micro-organisms, can be confounded by adsorption to cell or 


body surfaces leading to higher estimates of bioconcentration than is in fact 


the case (e.g. cationic substances may adsorb to negatively charged algal 


cells). Adsorption may also result in apparent deviation from first order 


kinetics and may be significant for small organisms because of their 


considerably larger surface/volume ratio compared with that for larger 


organisms. 


The validity of bioaccumulation data obtained from sediment organism toxicity tests 


must be considered on a case-by-case basis, because the duration of the test might not 
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be sufficient to achieve a steady-state (especially for hydrophobic substances). Also, any 


observed toxicity (e.g. mortality) may limit the usefulness of the results. 


 


 


In vitro data on aquatic bioaccumulation 


Approaches for using in vitro data on metabolic capacity for modelling distribution 


kinetics (and ultimately the influence of biotransformation on bioaccumulation) in fish 


have recently been described (Schultz and Hayton, 1999; Nichols et al., 2006). Arnot 


and Gobas (2003) have also suggested the inclusion of terms to account for loss of 


substance through biotransformation into BCFmax models. In this context, metabolic rates 


determined with the help of in vitro methods could be used to reduce an estimated 


BCFmax. Further considerations on the possible application of in vitro methods in the 


assessment of bioaccumulation can be found in ECETOC (2005). 


Nichols et al. (2006) provided an overview of strategies for in vitro-in vivo extrapolation 


of metabolic biotransformation and incorporation of estimated hepatic clearance into a 


one-compartment bioconcentration model. The strategies share the same basic features. 


In principle, liver S9 and primary hepatocyte assays measure the loss of the test 


substance that is added to the biological matrix. This information is converted to a whole 


body biotransformation rate (kmet) using a number of extrapolation and scaling factors. 


The estimated kmet value is then combined with estimates of a first-order uptake rate 


constant (ku) and the elimination rate expected for all non-metabolic routes of 


elimination (knb), to simulate the chemical concentration in fish and predict a BCF. 


While the inclusion of biotransformation measurements can lead to improved BCF 


predictions in some cases (e.g. Han et al., 2007), there are drawbacks (for example, 


species variation in in vitro enzyme activity may lead to over- or under-prediction of 


metabolite formation and whole-body burdens (Schultz and Hayton, 1999)). 


Consequently, before such approaches can be considered for use in regulatory 


bioaccumulation assessments, in vitro metabolic rates need to be properly characterised 


and measurements standardized. Interspecies variation is also an issue and where 


possible should be taken into account. The applicability and reliability of kmet values also 


require further investigation. Furthermore, uncertainties should be better characterised 


and described for the other steps in the extrapolation approach. 


Biomimetic extractions  


Biomimetic extractions are very useful for measuring the bioavailability of non-


dissociating organic chemicals in the water phase, or to measure an average exposure 


over time in a specific system. However, when interpreting the results from such 


methods in the context of bioaccumulation, the following points need to be considered: 


 The data produced are simple measures of chemical bioavailability, and 


uptake rates will differ from uptake rates in organisms. Equations are needed 


to translate between the two. They therefore provide a maximum BCF value 


for most chemicals, linked to the potential passive diffusive uptake into an 


organism and distribution into the lipid. 







38 


Chapter R.7c: Endpoint specific guidance 


Version 2.0 – November 2014 


 


 


 They do not simulate the ability of fish to actively transport chemicals, nor 


mimic other methods of uptake and storage (e.g. protein binding), which can 


be important for some substances. They also neglect mechanisms of 


elimination, such as metabolism and excretion. 


 The time to equilibration with water samples can be very long for some types 


of device. For example, Booij et al. (1998) suggested that results from SPMDs 


exposed for less than 2 months should be treated with caution. 


Bioconcentration can therefore be either overestimated (for readily metabolised and 


actively excreted chemicals) or underestimated (e.g. in the case of active uptake of a 


chemical that is poorly metabolised or when bioaccumulation is not governed by 


lipophilicity). In addition, since biomimetic methods are only capable of reaching 


equilibrium with freely dissolved chemicals they cannot be used to address the potential 


uptake via the gut. They are therefore of limited usefulness in the assessment of 


bioaccumulation. 


Non-testing data on aquatic bioaccumulation 


The evaluation of the appropriateness of QSAR results should be based on an overall 


evaluation of different QSAR methods and models. The assessment of the adequacy of a 


single QSAR requires two main steps, as described below. These concepts are also 


considered generically in Section R.6.1. 


Evaluation of model validity 


A number of studies have evaluated the validity of various BCF (Q)SAR models. 


Important parameters are the correlation coefficient (R2 value), standard deviation (SD) 


and mean error (ME). SD and ME are better descriptors of method accuracy than the R2 


value.  


Among the QSAR models based on the correlation between BCF and Kow, Meylan et al. 


(1999) compared their proposed fragment-based approach with a linear (Veith & Kosian, 


1983) and bilinear (Bintein et al., 1993) model, using a data set of 610 non-ionic 


compounds. The fragment method provided a considerably better fit to the data set of 


recommended BCF values than the other two methods, as shown by the higher R2 value, 


but more importantly, a much lower SD and ME. 


Some studies have also compared the performance of models based on molecular 


connectivity indices, Kow and fragments (e.g. Lu et al., 2000, Hu. et al., 2005). 


Gramatica and Papa (2003) compared their BCF model based on theoretical molecular 


descriptors selected by Genetic Algorithm with the molecular connectivity index approach 


and the BCFWIN model. The use of apparently more complex descriptors was 


demonstrated to be a valuable alternative to the traditional log Kow approach. 


Assessment of the reliability of the individual model prediction 


Evaluation of the reliability of a model prediction for a single chemical is a crucial step in 


the analysis of the adequacy of a QSAR result. Several methods are currently available 


but none of these provide a measure of overall reliability. It is important to avoid the 


pitfall of simply assuming that a model is appropriate for a substance just because the 
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descriptor(s) fall with the applicability domain. Several aspects should be considered and 


the overall conclusion should be documented (e.g. Dimitrov et al., 2005b): 


 Preliminary analysis of physico-chemical properties that may affect the quality 


of the measured endpoint significantly, such as molecular weight, water 


solubility, volatility, and ionic dissociation. 


 Molecular structural domain (e.g. are each of the fragments and structural 


groups of the chemical well enough represented in the QSAR training set?). 


 Mechanistic domain (e.g. does the chemical fit in the mechanistic domain of 


the model?). 


 Metabolic domain (relating to information on likely metabolic pathways within 


the training set, identification of metabolites that might need to be analysed 


in addition to the parent compound). 


Some of the steps for defining the model domain can be skipped depending on the 


availability and quality of the experimental data used to derive the model, its specificity 


and its ultimate application. 


It should also be noted that BCF models tend to have large uncertainty ranges, and the 


potential range of a predicted value should be reported. Predictions for substances with 


log Kow >6 need careful consideration, especially if they deviate significantly from 


linearity (see Section R.7.10.5).  


Table R.7.10—3 lists some commonly used models that can be used to help make 


decisions for testing or regulatory purposes if a chemical category-specific QSAR is not 


available. The registrant may also choose other models if they are believed to be more 


appropriate. The table indicates some of the important considerations that need to be 


taken into account when comparing predictions between the models. Further guidance is 


being prepared by the Commission to document their performance and validation status. 


 Field data on aquatic bioaccumulation R.7.10.4.2


Bioaccumulation data obtained from field studies can differ from those measured in 


laboratory tests with fish or aquatic invertebrates. This is because the latter are designed 


to provide data under steady-state conditions, and generally involve water-only 


exposures, little or no growth of the test species, a consistent lipid content in the 


organism and its food, constant chemical concentrations, and constant temperature. 


These conditions are not achievable in field settings, where there are also additional 


influences such as differences in food diversity and availability, competition, migration, 


etc. Nevertheless, field biomonitoring data are the ultimate indicator of whether a 


substance’s bioaccumulation potential is expressed in nature. 
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Table R.7.10—3 Commonly used QSAR models for predicting fish BCFs 


Model Training 


set log 


Kow 


Chemical 


domain 


Comments Reference 


Veith et 


al., 1979 


1 to 5.5 Based on neutral, 


non-ionized 


chemicals (total 


of 55 chemicals). 


Not applicable to ionic or partly ionized 


substances, and organometallics. 


Veith et 


al., 1979; 


EC, 2003 


Modified 


Connell 


6 to ~9.8 Based mainly on 


non-


metabolisable 


chlorinated 


hydrocarbons 


(total of 43 


chemicals). 


Claimed log Kow range should be taken 


with caution: the model accounts for 


non-linearity above log Kow 6, but is 


unreliable at log Kow >8. 


Used historically for substances with a 


log Kow > 6, but other models are now 


more appropriate (see below). 


EC, 2003 


EPIWIN© 1 to ~8 Wide range of 


classes included; 


694 chemicals in 


data set used. 


Carefully check any automatic 


assignment of chemical class. Assess if 


sub-structures of substance are 


adequately represented in the training 


set. 


May be unreliable above log Kow of ~6. 


Meylan et 


al., 1999 


BCFmax 1 to ~8 Wide range of 


classes covered; 


includes BCF data 


from dietary tests 


on hydrocarbons 


(log Kow <7 only). 


Preferred model for highly hydrophobic 


(log Kow > 6) substances (due to 


conservatism). Can account for factors 


that can reduce BCF (e.g. metabolism, 


ionization and molecular size). 


Dimitrov et 


al., 2005a 


Caution should be used when interpreting bioaccumulation factors measured in studies 


with mesocosms or caged animals, because key environmental processes that occur in 


larger systems might not have been known or reported. For example, it should be 


confirmed whether exposure concentrations in a mesocosm were stable throughout the 


observation or if bioaccumulation may have taken place before the start of the 


observation period. Furthermore, sediment-water disequilibrium can be influenced by 


water column depth and primary production, which will influence chemical bioavailability 


and uptake in the organisms sampled. Similarly, caged animals may not have the same 


interactions in the environment as wild animals, leading to differential uptake of the test 


chemical in food or water. It is also imperative for caged animal studies that sufficient 


duration be allowed so that the organisms can approach a steady state (e.g. Burkhard et 


a.l, 2003 & 2005). 


The precision or uncertainty of a field B(S)AF determination is defined largely by the 


total number of samples collected and analysed. For practical reasons, precision of the 


measurements may be balanced against the costs associated with sample collection and 


analysis, and in many cases, pooling of samples is required to limit costs associated with 
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the analytical analyses. Gathering and reporting too little information is far worse than 


providing too much information. The adequacy of the data on the intended purpose 


depends on their quality, and data from a field study that will be used to quantify 


bioaccumulation should ideally report the following: 


 sampling design (site selection, spatial resolution, frequency of determination, 


etc.) and details of the sampling methodology, sample handling, sample 


storage and delivery conditions and stability, steps taken to reduce 


contamination, and of all equipment being used; 


 description of analytical methods (including use of field blanks, procedural and 


instrumental blanks in analysis, laboratory pre-treatment, standard reference 


materials, etc.), as well as evidence of quality control procedures; 


 spatial and temporal gradients in substance concentrations – in particular, 


care should be taken that the samples used to derive bioaccumulation factors 


are collected at the same time from the same location, and sufficient details 


provided to relocate the sampled site. Samples grabbed randomly without 


consideration of the organism’s home range will, in high likelihood, have poor 


predictive ability for substance residues in the organisms because the water 


(and/or sediment) data will not be representative of the organism’s actual 


exposure (Burkhard, 2003); 


 physical details of the site, including temperature, salinity, direction and 


velocity of water flow, water/sediment depth and physico-chemical properties 


(e.g. particulate organic carbon and dissolved organic carbon levels); 


 details of the organisms being analysed, including species, sex, size, weight, 


lipid content and life history pattern (e.g. migration, diet, and food web 


structure (which may be determined using measurements on nitrogen or 


carbon isotopes (Kiriluk et al., 1995)) and composition). For resident species, 


the sample collection should be fairly straightforward. Migratory species may 


present special challenges in determining which food, sediment, or water 


sample should be used to calculate the BAF; 


 information enabling an assessment of the magnitude of sorption coefficients 


to particulate matter, e.g. whether sorption is controlled by organic carbon or 


black carbon; 


 details of data handling, statistical analysis and presentation; and  


 any other detailed information that is important for understanding or 


interpreting the field data. 


The Arctic Monitoring and Assessment Programme (AMAP, 2001) has published 


recommendations with regard to assessing the quality of monitoring data, suggesting 


that only data from studies with documented quality assurance for all or some stages of 


the data gathering process should be used for determining spatial and temporal trends 


and other types of data interpretations. If no information is available on quality 


assurance procedures, but the results are consistent with other reports concerning the 


same sample types, the data can be used to show relative trends (assuming that they 


are internally consistent). If there is no evidence of quality assurance or if the data are 
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incompatible with other studies, the results should not be used. In addition, expert 


judgement will usually be required on a case-by-case basis. 


Burkhard (2003) performed a series of modelling simulations to evaluate the underlying 


factors and principles that drive the uncertainty in measured B(S)AFs for fish, and to 


determine which sampling designs minimize those uncertainties. Temporal variability of 


substance concentrations in the water column, and the metabolism rate and Kow for the 


substance appear to be dominant factors in the field-sampling design. The importance of 


temporal variability of concentrations of substances in water increases with increasing 


rate of metabolism. This is due to the fact that the rate of substance uptake from water 


(which is independent of the rate of substance metabolism) becomes more important in 


controlling the total substance residue in the fish with increasing rate of metabolism. 


Spatial variability of the substance concentrations, food web structure, and the 


sediment-water column concentration quotient had a lesser importance upon the overall 


design. The simulations also demonstrated that collection of composite water samples in 


comparison to grab water samples resulted in reductions in the uncertainties associated 


with measured BAFs for higher Kow substances, whereas for lower Kow substances the 


uncertainty in the BAF measurement increases. 


Data on biomagnification (TMF, BMF or B-values) should be calculated based on lipid-


normalised concentrations (unless lipid is not important in the partitioning process, e.g. 


for many inorganic compounds). 


Chemical concentrations from migratory populations of fish, marine mammals and birds 


may be available. Because sampling of satellite- or radio-tagged populations is 


extremely rare, noting the known migration routes and when sampling occurred along 


those historical timelines can be important for identifying trends in contaminant 


exposure and cycles of bioaccumulation and release of contaminants from fat stores 


(Weisbrod et al., 2000 & 2001). If the migratory history of the sampled population is 


unknown, as is frequently the case for fish and invertebrates, stating what is known 


about the animals’ expected duration at the site of collection can be insightful when 


comparing BAF values from multiple populations or sites. 


 Other indications of bioaccumulation potential R.7.10.4.3


High-quality experimentally derived Kow values are preferred for organic substances. 


When no such data are available or there is reasonable doubt about the accuracy of the 


measured data (e.g. due to problems with analytical methods or surfactant properties), 


the log Kow value should be calculated using validated QSARs. If this is not possible (e.g. 


because the substance does not fall within the model domain), an estimate based on 


individual n-octanol and water solubilities may be possible. If multiple log Kow data are 


available for the same substance, the reasons for any differences should be assessed 


before selecting a value. Generally, the highest valid value should take precedence. 


Further details are provided in chapter R.7.1. 


Further guidance on the evaluation of mammalian toxicokinetic data is provided in 


Section R.7.12. 
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 Exposure considerations for aquatic bioaccumulation R.7.10.4.4


Column 2 of Annex IX to REACH states that a study is not necessary if direct and indirect 


exposure of the aquatic compartment is unlikely (implying a low probability of – rather 


than low extent of – exposure). Opportunities for exposure-based waiving will therefore 


be limited. Furthermore, it should be noted, that if the registrant cannot derive a 


definitive conclusion (i) (“The substance does not fulfil the PBT and vPvB criteria”) or (ii) 


(“The substance fulfils the PBT or vPvB criteria”) in the PBT/vPvB assessment using the 


relevant available information, the only possibility to refrain from testing (or generating 


other necessary information) is to treat the substance “as if it is a PBT or vPvB” (see 


Chapter R.11 for details). Since bioaccumulation is such a fundamental part of the 


assessment of the hazard and fate of a substance, it may be omitted from further 


consideration on exposure grounds only under exceptional circumstances. This might 


include, for example, cases where it can be reliably demonstrated (by measurement or 


other evidence) that there is no release to the environment at any stage in the life cycle. 


An example might be a site-limited chemical intermediate that is handled under rigorous 


containment, with incineration of any process waste. The product does not contain the 


substance as an impurity, and is not converted back to the substance in the 


environment. Potential losses only occur from the clean-down of the process equipment, 


and the frequency and efficiency of cleaning (and disposal of the waste) should be 


considered. 


It should be noted that if bioaccumulation data are only needed to refine the risk 


assessment (i.e. they will not affect the classification or PBT assessment), other 


exposure factors should be considered before deciding on the need to collect further data 


from a vertebrate test. For example, further information on releases or environmental 


fate (such as persistence) may be useful. 


 Remaining uncertainty for aquatic bioaccumulation R.7.10.4.5


Both the BCF and BMF should ideally be based on measured data. In situations where 


multiple BCF data are available for the same substance, organism, life stage, test 


duration and condition, the possibility of conflicting results might arise (e.g. due to 


differing lipid contents, ratio of biomass/water volume, ratio of biomass/concentration of 


chemical, timing of sampling, feeding of test fish, etc.). In general, BCF data from the 


highest quality tests with appropriate documentation should be used in preference, and 


the highest valid value (following lipid normalisation, if appropriate) should be used as 


the basis for the assessment. When more reliable BCF values are available for the same 


species and life stage etc., the geometric mean (of the lipid normalised values, where 


appropriate) may be used as the representative BCF value for that species for P- and risk 


assessment. The GHS criteria guidance mention that this is applicable in relation to 


chronic aquatic hazard classification when four or more such data are available (OECD, 


2001). 


If measured BCF values are not available, the BCF can be predicted using QSAR 


relationships for many organic substances. However, consideration should be given to 


uncertainties in the input parameters. For example, due to experimental difficulties in 


determining both Kow and BCF values for substances with a log Kow above six, QSAR 


predictions for such substances will have a higher degree of uncertainty than less 
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hydrophobic substances. Any uncertainty in the derived BCF may be taken into account 


in a sensitivity analysis. 


The availability of measured BMF data on predatory organisms is very limited at present 


and so the default values given in Table R.7.10—4 should be used as a screening 


approach designed to identify substances for which it may be necessary to obtain more 


detailed information. These are based on data published by Rasmussen et al. (1990), 


Clark & Mackay (1991), Evans et al. (1991) and Fisk et al. (1998), with the assumption 


of a relationship between the magnitude of the BMF, the BCF and the log Kow. It is 


recognised that the available data are only indicative, and that other more complex 


intrinsic properties of a substance may be important as well as the species under 


consideration (e.g. its biology in relation to uptake, metabolism, etc.). 


Table R.7.10—4 Default BMF values for organic substances 


log Kow of substance BCF (fish) BMF 


<4.5 < 2,000 1 


4.5 - <5 2,000-5,000 2 


5 – 8 > 5,000 10 


>8 – 9 2,000-5,000 3 


>9 < 2,000 1 


The recommended BCF triggers are less conservative than the log Kow triggers because 


they more realistically take the potential for metabolism in biota (i.e. fish) into account. 


Due to this increased relevance, the use of measured BCF values as a trigger would take 


precedence over a trigger based on log Kow. 


If no BCF or log Kow data are available, the potential for bioconcentration in the aquatic 


environment may be assessed by expert judgement (e.g. based on a comparison of the 


structure of the molecule with the structure of other substances for which 


bioconcentration data are available). 


R.7.10.5 Conclusions for aquatic bioaccumulation 


In view of the importance of this endpoint in the assessment of a chemical, and the 


relatively small number of substances that have been properly tested, a cautious 


approach is needed. There is a hierarchy of preferred data sources to describe the 


potential of a substance to bioaccumulate in aquatic species, as follows:  


 In general, preference is given to reliable measured fish BCF data on the 


substance itself (and a BMF may be important at higher log Kow values). The 


fish BCF is widely used as a surrogate measure for bioaccumulation potential 


in a wide range of gill-breathing aquatic species (e.g. crustacea). Despite the 


assumptions involved, BCF data derived from a reliable feeding study can also 


be considered equivalent to those obtained from tests using water-only 


exposure. It should be noted that: 
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- Experimental BCF data on highly lipophilic substances (e.g. with log 


Kow above 6) will have a much higher level of uncertainty than BCF 


values determined for less lipophilic substances. In the absence of data 


on other uptake routes, it is assumed that direct uptake from water 


accounts for the entire intake for substances with a log Kow below ~4.5 


(EC, 2003). For substances with a log Kow 4.5, other uptake routes 


such as intake of contaminated food or sediment may become 


increasingly important. 


- The BCF still only gives a partial picture of accumulation (especially for 


very hydrophobic substances), and additional data on uptake and 


depuration kinetics, metabolism, organ specific accumulation and the 


level of bound residues may also be useful. Such data will not be 


available for most substances (OECD, 2001). 


 Next in order of preference comes reliable measured BCF/BAF data from 


aquatic invertebrates, which can be used as supplementary data if available. 


In the absence of a fish result, an invertebrate BCF may be used as a worst 


case surrogate. Other data that might also be useful at this ‘tier’, as part of a 


Weight-of-Evidence argument, include: 


- field studies (these require careful evaluation and will not be available 


for the majority of substances), and 


- mammalian and/or avian toxicokinetic considerations. 


 The third tier of information concerns predicted BCF/BAF/BMF values from 


validated QSAR models. Models that use measured data as input terms may 


be preferable to those that require calculated theoretical descriptors. 


Analogue and category data are also relevant at this level (this may include 


toxicokinetic evidence as well as actual BCF values). 


 The lowest tier concerns indications and rules based on in vitro methods and 


physico-chemical properties. Nevertheless, the log Kow is a useful screening 


tool for many substances, and it is generally assumed that non-ionised 


organic substances with a log Kow below 3 (4, GHS) are not significantly 


bioaccumulative. Similarly, evidence of significant metabolism or reduced 


uptake in in vitro tests may be used to argue that a ‘worst case’ fish BCF 


(whether predicted using a conservative model or based on data on an 


invertebrate species) or default BMF may be unrealistic. At the moment, 


techniques that permit the quantitative reduction of the BCF or BMF on the 


basis of such data are still under development. Any proposed reduction must 


therefore be supported by a detailed justification, and it is likely to be most 


useful when the BCF/BMF is close to a regulatory cut off criterion. 


These ‘tiers’ of information can be assessed together as part of an overall Weight of 


Evidence to decide on the need for additional testing when a fully valid fish test is 


unavailable. In principal, the available information from testing and non-testing 


approaches, together with other indications such as physico-chemical properties, must 


be integrated to reach a conclusion that is fit for the regulatory purpose regarding the 


bioaccumulation of a substance. The following scheme presents the thought processes 
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that must be considered for substances produced or imported at 100 t/y or above 


(building on the concepts discussed by de Wolf et al., 2006). 


Step 1 – Characterisation of the substance 


Verification of the structure: 


This information is essential for the potential use of non-testing techniques (e.g. (Q)SAR 


models). In the case of multi-constituent substances, it may be necessary to consider 


two or more structures, if a single representative structure is not considered sufficient 


(see Section R.7.10.7). 


Physico-chemical properties of the substance:  


Gather information on the physico-chemical properties relevant for assessment of 


bioaccumulation (see Section R.7.10.3), i.e. vapour pressure, water solubility and log Kow 


(and, if available, octanol solubility, molecular weight (including size and maximum 


diameter, if relevant), Henry’s law constant, adsorption (Kp) and pKa). 


Information about degradation of the substance: 


Gather information on degradation (including chemical reactivity, if available) and 


degradation products formed in environment (see Section R.7.10.3). This may include 


possible metabolites formed due to metabolism in organisms (e.g. based on available 


toxicokinetic data in fish or mammalian species, if available). Based on this information, 


conclude whether degradation products/metabolites should be included in the evaluation 


of the parent substance or not. 


Preliminary analysis of bioaccumulation potential: 


Based on the above considerations, make a preliminary analysis of the bioaccumulation 


potential of the substance (and degradation products/metabolites, if relevant): 


 Examine information on log Kow. Does this suggest a potential for 


bioaccumulation at environmentally relevant pH (i.e. Kow > 3)? If so, then: 


- If log Kow <6, estimate a preliminary BCF according to a linear model 


(e.g. Veith et al. (1979) and Meylan et al. (1999)). 


- If log Kow >6, the quantitative relationships between BCF and Kow are 


uncertain. A preliminary BCF of 25,000 (corresponding to a log Kow of 


6) should be assumed in the absence of better information (see 


below). 


- Guidance on ionisable substances is given in Section R.7.10.7. 


- A series of molecular and physico-chemical properties can be used as 


indicators for a reduced uptake in relation to the PBT assessment (see 


Chapter R11 for further guidance). If it is concluded that the B criterion 


will not be met, a preliminary BCF of 2,000 may be assumed as a 


worst case (e.g. for the Chemical Safety Assessment). 


- Substance characterisation may highlight that the substance is 


‘difficult’ (e.g. it may have a high adsorptive capacity (e.g. log Kp >3), 
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or it might not be possible to measure or predict a Kow value); further 


guidance on some common problems is given in Section R.7.10.7. 


- Identify relevant exposure routes: only via water or by water and oral 


exposure (e.g. for substances with log Kow >4.5). 


Step 2 – Identification of possible analogues 


Search for experimental bioaccumulation data on chemical analogues, as part of a group 


approach if relevant (see Section R.7.10.3.2). Justify why the chosen analogues are 


considered similar (as regards bioconcentration potential). Supplementary questions to 


be asked at this stage include: 


 Does the substance belong to a group of substances that are known to have a 


potential to accumulate in living organisms (e.g. organotin compounds, highly 


chlorinated organic substances, etc.)?  


 Is log Kow a relevant predictor for bioaccumulation (i.e. based on expected 


accumulation in lipid)? Experimental evidence or other indications of sorption 


mechanisms other than partitioning into lipids (e.g. metals) should be 


thoroughly evaluated. In case there are reasons to believe that the substance 


may bioaccumulate but not in fat, a BCF study should be performed since 


there are currently no non-testing methods available to estimate 


bioaccumulation potential quantitatively for such compounds. 


Step 3a – Evaluation of existing in vivo data 


Available in vivo data may include invertebrate (including algal) BCFs, fish BCFs, BMFs 


for fish from dietary studies (which can be converted to a BCF), BSAFs for invertebrates, 


BMFs for predators from field studies, and toxicokinetic data from mammals (and birds if 


available). Assess all available results (including guideline and non-guideline tests) for 


their reliability according to the criteria provided in Section R.7.10.4.1. If data from one 


or several standard tests are available continue with the evaluation of this type of data in 


step 4b (below). 


Other indications of the substance’s biomagnification potential in the field should also be 


considered. For example, results from field studies (including monitoring data) may be 


used to support the assessment of risks due to secondary poisoning and PBT 


assessment. Reliable field data indicating biomagnification may indicate that the BCF of 


the substance is approximately equal to or greater than the BCF estimated from the Kow. 


Step 3b – Evaluation of non-testing data 


(Q)SARs based on Kow are generally recommended if Kow is a good predictor of 


bioconcentration. Use of (Q)SARs based on water solubility or molecular descriptors may 


also be considered, although these may be associated with higher uncertainty. The 


selection of a particular QSAR should always be justified. If several generally reliable 


QSAR predictions are available, the reason for the difference should be considered. 


Expert judgement should be used, following the approach outlined in Section R.6.1. In 


general, a cautious conclusion should be drawn, using the upper range of the predicted 


BCF values of the most relevant and reliable QSAR model(s). 







48 


Chapter R.7c: Endpoint specific guidance 


Version 2.0 – November 2014 


 


 


If analogues with experimental BCF data are available, an indication of the predictability 


of the selected (Q)SAR(s) for the substance can be achieved by comparing the predicted 


and experimental results for the analogues. Good correlation for the analogues increases 


the confidence in the BCF prediction for the substance (the reverse is true when the 


correlation is not good). When read-across is done it is always necessary to explain and 


justify why the analogue is assumed to be relevant for the substance under assessment 


(including how closely related the analogue is in relation to the bioaccumulation 


endpoint). 


See Section R.7.10.4 and the chapter for grouping of substances (Section R.6.2) for 


further guidance. 


Step 3c – Evaluation of in vitro data 


If reliable in vitro data are available, then depending on the method they may be used to 


produce either an estimated BCF or a qualitative indication for a reduced BCF due to 


metabolism. It should be noted that no in vitro method has yet been validated for this 


approach (see Section R.7.10.4). 


Step 4a – Weight-of-Evidence assessment 


An approach to systematically weigh different types of evidence is presented below. 


Since the methodology has not been validated it is important that it is used with expert 


judgement, to allow the possibility to reject unreasonable results. 


 Summarise all reliable information. Examine whether there is any single piece 


of information that by itself merits a conclusion on BCF and/or further testing 


according to the sequential checklist in Table R.7.10—5. 


 If a conclusion cannot be drawn (e.g. no valid experimental fish BCF data are 


available), the BCF estimated from the K
ow


 is the starting point. The gathered 


information should be quantitatively evaluated to determine whether a lower 


BCF is likely, by assigning it into groups of strong and weak indicators 


according to Table R.7.10—6. 


 Data from invertebrate sediment studies in particular must be used with 


caution. In general, a BCF will be a more direct measure of bioaccumulation 


potential than a BSAF (since the latter can be influenced by sorption 


characteristics). The use of steady-state BSAF data to indicate that 


accumulation in fish is lower than would be estimated from log Kow might be 


relevant if it can be shown that partitioning to black carbon can be ruled out 


(e.g. by measured partition coefficients). 


The final step is to come to a conclusion based on Figure R.7.10—1. It is evident that 


precise rules for how much BCF values may be reduced relative to the cautiously 


predicted initial value when such a reduction is indicated cannot be set. Scientifically 


based justification should be provided case-by-case employing expert judgement. 


Difficulties in reaching a robust conclusion  on the BCF relative to regulatory decision 


points of significance may indicate the need for further testing. However, it may not 


always be necessary to define a BCF very accurately (e.g. structural analogy may be 


useful in determining whether a cut off is likely to be exceeded for classification or PBT 


assessment, while a cautiously set specific BCF value might be set for risk assessment 
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purposes). The BCF concluded should in any case be fit for the regulatory purpose and 


scientifically justified. The applicability of the BCF estimates is indicated in Table 


R.7.10—5 and Table R.7.10—6, and also Section R.7.10.5.1 to R.7.10.5.3. 


Table R.7.10—5 Checklist of special cases where a single piece of 


information is sufficient to reach conclusions  


Type of evidence Possible conclusion and required action 


Results from one or more reliable OECD 305 


tests exist.  


A reliable fish BCF can be established.  


Experimental evidence or other indications of 


strong interaction with biological materials 


other than lipids. 


Further testing warranted. An OECD 305 test is 


justified. 


BCF from a fish dietary bioconcentration 


study. 


A reliable fish BCF can be established.  


Reliable BCF data from invertebrate studies 


exist, where the freely dissolved fraction has 


been measured.  


An invertebrate BCF can be used in its own right, 


as well as acting as a worst case value for fish.  If 


a concern remains when using the result in risk 


assessment, a fish study may be needed. For 


classification and labelling and PBT-related 


purposes reliable BCF data from mussel, oyster or 


scallop may be sufficient. 


 


Step 4b Weight of Evidence for multiple experimental BCF data 


Studies that do not match evaluation criteria in Section R.7.10.4.1 should be considered 


unreliable and those data should not be used. If several reliable fish data exist, reasons 


for any differences should be sought (e.g. different species, sizes, etc. – see Section 


R.7.10.4.4). Data should be lipid-normalised and corrected for growth dilution where 


possible (and appropriate) to reduce inter-method variability. If differences still remain 


(e.g. high quality BCF values for different fish species are available), the highest reliable 


lipid-normalised BCF value should be selected. Organ-specific BCF data may be used on 


a case-by-case basis if adequate pharmacokinetic information is available (see Section 


R.7.10.4.1). 


In general, the aim is to use data from experimental studies and other indicators to 


obtain a quantitative estimate of a fish BCF. However, reliable BCF data on molluscs 


(and potentially oligochaetes) may also be used directly. It should be noted that 


invertebrate BCFs are not equivalent to fish BCFs, since the physiological processes that 


govern bioconcentration in invertebrates differ substantially from those in fish. In 


particular, body compartmentalization is different and biotransformation systems are 


less developed. However, a high quality mollusc BCF may be used as a worst case 


estimate for a fish BCF in the absence of other data. BCF values determined for other 


invertebrates (e.g. algae) should not be used, since they are prone to high uncertainty 


(see Section R.7.10.4.1). 
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Table R.7.10—6 Indicators to support or reduce a fish BCF predicted from 


the K
ow


 


Indicators to support a fish BCF predicted 


from Kow 


Indicators to support a lower fish BCF than 


predicted from Kow 


Strong Weak Strong Weak 


- Mollusc BCF of similar 


order of magnitude (i.e. 


the predicted fish BCF 


is likely to be 


conservative). 


Lower mollusc BCF. 


Quantitative estimate  


Quantitative estimates 


or indications from in 


vitro studies showing 


metabolism. 


Semi-quantitative 


estimate 


Corroboration of BCF 


with analogue data 


(including category 


approach). 


Substance belongs to a 


group of substances 


that are known to 


bioaccumulate in living 


organisms. 


Lower BCF predicted 


from a category 


approach and/or QSAR 


estimates corroborated 


with analogues. This 


includes QSARs that 


take biotransformation 


and/or hindrance for 


uptake into account.  


Quantitative estimate  


- 


Experimental studies 


indicating a steady-


state BSAF 1 


(expressed as 


Clipid/Coc). 


- Experimental studies 


indicating a steady-


state BSAF  0.1 


(expressed as Clipid/Coc) 


– see text. 


Semi-quantitative 


estimate 


Field studies indicating 


a steady-state BSAF 


0.1 (expressed as 


Clipid/Coc) – see text. 


Semi-quantitative 


estimate 


BMF 1 from dietary 


studies. 


Evidence from 


mammalian studies 


(e.g. efficient uptake, 


etc.). 


BMF  0.1 from dietary 


fish studies. 


Semi-quantitative 


estimate 


- 


- BCF from biomimetic 


methods of similar 


order of magnitude or 


higher. 


- Low BCF based on 


biomimetic methods. 


Semi-quantitative 


estimate 


Reliable field data 


indicating  


biomagnification 


BCF derived from field 


data of similar order of 


magnitude. 


- Low BCF derived from 


field data. 


Semi-quantitative 


estimate  


Quantitative estimate = BCF may be used quantitatively in risk characterisation.  


Semi-quantitative estimate = use a BCF corresponding to the nearest higher regulatory criterion in 


risk characterisation.  
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Figure R.7.10—1 Weighting of strong and weak indicators for estimating a 


fish BCF 


 


The ITS presented in Section R.7.10.6. builds on these principles. 


 Concluding on suitability for Classification and Labelling R.7.10.5.1


All substances should be assessed for environmental hazard classification. 


Bioaccumulation potential is one aspect that needs to be considered in relation to long-


term effects. For the majority of non-ionised organic substances, classification may be 


based initially on the log Kow (estimated if necessary) as a surrogate, if no reliable 


measured fish BCF is available. Predicted BCFs are not relevant for classification 


purposes because the criteria for long-term aquatic hazard employ a cut off relating to 


log Kow, when the preferred type of information, measured BCF on an aquatic organism 


is not available. In cases where the Kow is not a good indicator of accumulation potential 


(see Section R.7.10.7), an in vivo test would usually be needed if a case for limited 


bioaccumulation cannot be presented based on other evidence (e.g. metabolism, etc.). 


High quality BCFs determined for non-fish species (e.g. blue mussel, oyster and/or 


scallop) may be used directly for classification purposes if no fish BCF is available. 


 Concluding on suitability for PBT/vPvB assessment R.7.10.5.2


Guidance on the suitability for PBT/vPvB assessment is provided in Chapter R.11 of the 


Guidance on IR&CSA. 


 Concluding on suitability for use in Chemical Safety R.7.10.5.3


Assessment 


Fish BCF and BMF values are used to calculate concentrations in fish as part of the 


secondary poisoning assessment for wildlife, as well as for human dietary exposure. A 


BMF for birds and mammals may also be relevant for marine scenarios (in the absence of 


actual data, a fish BMF measured in a dietary test can be used as a surrogate provided it 


is higher than the default). An invertebrate BCF may also be used to model a food chain 


At least one strong or at least 


two weak indicators for a BCF 


predicted from Kow exist 
Use a BCF predicted from K


ow
 


At least two strong, or one 


strong and at least two weak 


indicators for a BCF predicted 


from K
ow


 exist 


Use a reduced BCF 


Use a BCF predicted from K
ow


 


No 


No 


Yes 


Yes 
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based on consumption of sediment worms or shellfish. An assessment of secondary 


poisoning or human exposure via the environment will not always be necessary for every 


substance; triggering conditions are provided in Chapter R.16. 


In the first instance, a predicted BCF may be used for first tier risk assessment. If the 


PEC/PNEC ratio based on worst case BCF or default BMF values indicates potential risks 


at any trophic level, it should first be considered whether the PEC can be refined with 


other data (which may include the adoption of specific risk management measures) 


before pursuing further fish tests. Such data may include: 


 release information, 


 fate-related parameters such as determination of more reliable log Kow or 


degradation half-life (any uncertainty in the derived values should be taken 


into account in a sensitivity analysis). 


In some circumstances, evidence from in vitro or mammalian tests may be used as part 


of a Weight-of-Evidence argument that metabolism in fish will with a high probability be 


substantial. This could remove the concern case-by-case, especially if a worst case 


PEC/PNEC ratio is only just above one. Such evaluations will require expert judgement. 


Other issues may be relevant to consider and use in a refinement of secondary poisoning 


assessment is required. Experience relating to risk assessment of certain data rich 


chemicals indicate that such issues could relate to bioavailability of the substance in prey 


consumed by predators, feeding preference of predator in relation to selection of type of 


prey (e.g. fish, bivalves etc.), feeding range of predators etc. If possible more complex 


food web models and specific assessment types may be employed if scientifically 


justified. The inclusion of such considerations may provide a more robust basis for 


performing secondary poisoning assessment. 


Depending on the magnitude of the PEC/PNEC ratio and the uncertainty in the PNECoral, it 


might also be appropriate in special circumstances to derive a more realistic NOECoral 


value from a long-term feeding study with laboratory mammals or birds before 


considering a new fish BCF test. If further mammalian or avian toxicity testing is 


performed, consideration could also be given to extend such studies to include satellite 


groups for determination of the concentration of the substance in the animals during 


exposure (i.e. to measure BMF values for top predators). 


If further data on fish bioaccumulation are considered essential, it may be appropriate in 


special cases to start with fish dietary studies to determine the assimilation coefficient 


and the biological half-life of the substance prior to estimating or determining the BCF. 


Although field studies can give valuable ‘real world’ data on bioaccumulation 


assessments, they are resource intensive, retrospective and have many interpretation 


problems. Therefore, field monitoring as an alternative or supplementary course of 


action to laboratory testing is only likely to be necessary in exceptional cases, Active 


sampling of (top) predators should generally be avoided on ethical grounds. Instead, 


studies are likely to require non-lethal sampling methods (e.g. collection of animals that 


are found dead, droppings, infertile birds’ eggs or biopsies of mammalian skin or 


blubber). Consequently, they will need careful design, and the sampled environment 


must be appropriate to the assessment. 
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R.7.10.6 Integrated Testing Strategy (ITS) for aquatic 


bioaccumulation  


 Objective / General principles R.7.10.6.1


The objective of the testing strategy is therefore to provide information on aquatic 


bioaccumulation in the most efficient manner so that animal usage and costs are 


minimised. In general, more information is needed when the available data suggest that 


the BCF value is close to a regulatory criterion (i.e. for classification and labelling, PBT 


assessment, and the BCF that may lead to a risk being identified in the chemical safety 


assessment). 


 Preliminary considerations R.7.10.6.2


The first consideration should be the substance composition, the chief questions being: is 


the substance a non-ionised organic compound, and does it have well defined 


representative constituents? If the answer to these is no, then the use of Kow- or QSAR-


based estimation methods will be of limited help (see Appendix R.7.10—1). It is also 


important to have sufficient information on physico-chemical properties (such as vapour 


pressure, water solubility and Kow), since these will have a significant impact on test 


design as well as the potential for aquatic organisms to be exposed (e.g. a poorly soluble 


gas might not need to be considered further). It may be possible at this stage to decide 


whether the substance is unlikely to be significantly bioaccumulative (i.e. log Kow <3). 


Finally, if there is substantiated evidence that direct and indirect exposure of the aquatic 


compartment is unlikely, then this should be recorded as the reason why further 


investigation is not necessary. 


 Testing strategy for aquatic bioaccumulation R.7.10.6.3


A strategy is presented in Figure R.7.10—2 for substances made or supplied at 100 t/y. 


References are made to the main text for further information. The collection of 


bioaccumulation data might be required below 100 t/y to clarify a hazard classification or 


PBT properties in some cases. Furthermore, collection and/or generation of additional 


bioaccumulation data is required for the PBT/vPvB assessment in case a registrant 


carrying out the CSA cannot draw an unequivocal conclusion either (i) (“The substance 


does not fulfil the PBT and vPvB criteria”) or (ii)(“The substance fulfils the PBT or vPvB 


criteria”) on whether the bioaccumulation criteria in Annex XIII to REACH are met or not 


(see Chapter R.11 of the Guidance on IR&CSA for further details) and the PBT/vPvB 


assessment shows that additional information on bioaccumulation is needed for deriving 


one of these two conclusions. 


It should be noted that in some cases risk management measures could be modified to 


remove the concern identified following a preliminary assessment with an estimated 


BCF. Alternatively, it may be possible to collect other data to refine the assessment (e.g. 


further information on releases, non-vertebrate toxicity (which could be combined with 


an accumulation test) or environmental fate). In such cases a tiered strategy could place 


the further investigation of aquatic bioaccumulation with fish in a subsequent step. 


It should also be considered whether an invertebrate test is a technically feasible and 


cost-effective alternative approach to estimating a worst case fish BCF. If refinement of 







54 


Chapter R.7c: Endpoint specific guidance 


Version 2.0 – November 2014 


 


 


the BCF is still needed following the performance of such a test, a fish study may still be 


required. 


It may be possible to modify the standard OECD TG 305 protocol to reduce the number 


of animals. Any protocol not subject to international agreement must be discussed with 


the regulatory authorities. 


It should be noted that the ITS does not include requirements to collect in vitro or field 


data. The use of in vitro data will continue to be a case-by-case decision until such time 


that these techniques receive regulatory acceptance. Field data might possibly be of 


relevance if further information needs to be collected on the biomagnification factor. 


Related to this is the need to consider the Koa value for high log Kow substances (see 


Section R.7.10.3.4). 
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Figure R.7.10—2 ITS for aquatic bioaccumulation 


 
 


  


START 


Using Weight of Evidence, estimate a BCF based on 


available information (see section R.7.10.3) 


1. Characterise the substance. 


2. Identify analogues  


3. Evaluate existing testingand non-testing data. 


4. Based on available data, estimate a BCF, if possible. 


Difficult Substance ? 


Special considerations 


required (see appendix 


on difficult 


substances) 


B-assessment 


Is further 


refinement 


necessary? (see 


section R.7.10.1) 


Chemical safety assessment 


See section R.7.10.3.4 for 


assessment triggers. Is further 


refinement necessary? (e.g. 


the estimated BCF indicates a 


risk, but is likely to be an 


overestimate) 


Classification 


and labeling 


Is further 


refinement 


necessary? 


Is aquatic exposure likely (see section R.7.10.4.4)? 


Test needed 


If log Kow >6, can all technical requirements of OECD 305 be fulfilled? 


Perform fish dietary 


bioconcentration test 


Perform fish bioconcentration test 


(OECD 305 or equivalent). Mussel 


BCF test (ASTM E1022-94) may be 


an alternative 


No testing 


required – 


record reason 


 


yes 


Yes or log Kow <6 


yes 


yes 


no 


no 
no 


no 


yes 
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Appendix R.7.10—1 Considerations for difficult substances  


 


The estimation methods presented in Section R.7.10.3.2 were generally derived for non-


ionised organic substances. They are therefore of limited usefulness for a large number 


of other substances, including complex mixtures and chemicals that are charged at 


environmental pH (such as inorganic compounds). These may be collectively termed 


difficult substances, and this appendix provides guidance on their assessment. 


Inorganic substances 


The availability of inorganic substances for uptake may vary depending on factors such 


as pH, hardness, temperature and redox conditions, all of which may affect speciation. 


BCF values will therefore be influenced by water chemistry. In general, only dissolved 


ions are potentially available for direct uptake. 


Whilst some organo-metallic substances (e.g. methyl-mercury) behave like non-polar 


organics and are taken up across cell membranes by passive diffusion, the uptake of 


many types of dissolved inorganic ions (particularly metals) largely depend on the 


presence of specific active transport systems (e.g. copper ATPases regulate the uptake 


and excretion of copper in cells, and occur in a wide range of species from bacteria to 


humans (Peña et al., 1999; Rae et al., 1999)). These systems are regulated by saturable 


kinetics, and the degree of uptake of a particular ion will also be strongly influenced by 


ligand binding and competitive interactions at the receptor site (e.g. Campbell, 1995; 


Mason and Jenkins, 1995). Once in the organism, the internal ion concentration may be 


maintained through a combination of active regulation and storage, which generally 


involves proteins or specific tissues rather than lipid (Adams, et al., 2000; McGeer, et 


al., 2003). Such homeostatic mechanisms allow the maintenance of total body levels of 


substances such as essential metals within certain limits over a range of varying external 


concentrations. 


As a result of these processes, organisms may actively accumulate some inorganic 


substances to meet their metabolic requirements if environmental concentrations are low 


(leading to a high BCF). At higher concentrations, organisms with active regulation 


mechanisms may even limit their intake and increase elimination and/or storage of 


excess substance (leading to lower BCFs). There may therefore be an inverse 


relationship within a certain exposure concentration interval between exposure 


concentration and BCF value (McGeer, et al., 2003). Active body burden regulation has 


been shown to occur in many aquatic species. Other species will, however, tend to 


accumulate metals and store these in detoxified forms (e.g. calcium or phosphate based 


granules, methallothionein-like protein binding, etc.), thereby homeostatically regulating 


the toxic body burdens (Rainbow, 2002; Giguère et al., 2003). It must be recognized7 


however that in some cases the homeostatic regulation capacity may be exceeded at a 


given external concentration beyond which the substance will accumulate and become 


                                           


7 For some metals evidence indicates variation in BCF of around one order of magnitude when the 
water concentration varies over three orders of magnitude. The highest BCF values occur at the 


lowest exposure concentrations and generally BCF values at environmentally realistic 
concentrations should be used. 
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toxic. The relationship between accumulation and toxic effects for inorganic substances 


is complex, but is determined by the relative balance between the rates of uptake and 


depuration/detoxification (Rainbow, 2002). 


The observed variability in bioaccumulation and bioconcentration data due to speciation 


and especially homeostatic regulation can therefore complicate the evaluation of data 


(Adams & Chapman, 2006). The data may be used for assessments of secondary 


poisoning and human dietary exposure. However, special guidance is required for 


classification of metals and inorganic substances are currently outside the scope of PBT 


assessments. 


The octanol-water partition coefficient (Kow) is not a useful predictive tool to assess the 


bioaccumulation potential for inorganic substances. Some indication may be given by 


read-across of bioaccumulation and toxicokinetic information from similar elements or 


chemical species of the same element. Factors such as ionic size, metabolism, oxidation 


state, etc., should be taken into account if sufficient data exist. This may limit the 


potential for read-across between different chemical species. 


The OECD 305 is generally appropriate for determining a fish BCF, provided that the 


exposures are carried out under relevant environmental conditions and concentrations. 


Experimental bioaccumulation data should be assessed carefully on a case-by-case 


basis, paying particular attention to the dissolved exposure concentration. Based on the 


assessment of available data using expert judgement, there are two possibilities: 


 A case may be made that the substance is unlikely to pose a risk to predatory 


organisms or humans exposed via the environment either: 


- based on the absence of food web biomagnification and information 


showing that organisms in higher trophic levels are not more sensitive 


than those in lower trophic levels after long-term exposure, or 


- because it is an essential element and internal concentrations will be 


well-regulated at the exposure concentrations anticipated.  


Any such claims should be made on a case-by-case basis and substantiated with 


evidence (e.g. from field studies). It should be remembered that while a substance may 


be essential for a particular organism, it might not be essential for others. 


 In the absence of the information mentioned above, bioconcentration factors 


for fish and other aquatic organisms are derived from the available data and 


taken into account in the CSA in the usual way. In the absence of suitable 


data, new studies must be performed. Considering the issues discussed 


above, an approach that allows the straightforward interpretation of BCF/BAF 


values has not been developed yet. Biomagnification factors may be more 


useful, although care must be taken in assessing trophic transfer potential. 


For example, the bioavailability of an inorganic substance to a bird or 


mammal may vary from that in aquatic species because of differences in 


detoxification mechanisms and digestive physiology, and this should be taken 


into account. Information may be obtained from field studies, although data 


may also be obtained from aquatic or terrestrial laboratory food chain transfer 


experiments. 
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Complex mixtures (including petroleum substances) 


Complex mixtures pose a special challenge to bioaccumulation assessment, because of 


the range of individual substances that may be present, and the variation in their 


physico-chemical and toxicological properties. It is generally not recommended to 


estimate an average or weighted BCF value because: 


 the composition of the constituents in the aqueous phase may vary in a non-


linear fashion with substance loading rate, so that the BCF will also vary as a 


function of loading; 


 differences in analytical methods used to quantify the total substance may 


introduce significant uncertainties in interpreting results; and 


 this approach fails to identify specific constituents that could exhibit a much 


higher bioconcentration potential than the overall mixture. 


In principle, therefore, it is preferable to identify one or more constituents for further 


consideration that can be considered representative of other constituents in the mixture 


in terms of bioaccumulation potential (acting as a worst case in terms of read-across 


between the constituents – see Section R.7.10.3.2 in the main text for further guidance). 


This could include the establishment of blocks of related constituents (e.g. for 


hydrocarbon mixtures). The BCF would be established for each selected constituent in 


the usual way (whether by prediction or measurement), and these data can then be 


used to evaluate the likely range of BCF values for the constituents of a given mixture. 


The OECD 305 method should be used if possible (i.e. provided that the constituents can 


be monitored for separately). If a further confirmatory step is needed, the most highly 


bioaccumulative constituent(s) should be selected for bioaccumulation testing (assuming 


this can be extracted or synthesised). 


It should be noted that branching or alkyl substitution sometimes enhances 


bioconcentration potential (e.g. due to a reduction in the biotransformation rate and/or 


an increase in the uptake clearance). Care should be taken to consider such factors 


when choosing a representative constituent. A form of sensitivity analysis may be useful 


in confirming the selection of constituents to represent a particular complex mixture. The 


logic/relevance behind selection of certain constituents for further testing may also 


depend on regulatory needs (e.g. for hazard classification the particular % cut off values 


for classification). 


If it is not possible to identify representative constituents, then only a broad indication of 


bioaccumulation potential can be obtained. For example, it might be possible to derive a 


range of Kow values from a HPLC method, or a biomimetic approach could be used 


(based on measurement of total organic carbon). If a potential concern is triggered for 


bioaccumulation potential, expert advice will be needed to refine the results. 


Ionisable substances 


In general, ionised organic substances do not readily diffuse across respiratory surfaces, 


although other processes may play a role in uptake (e.g. complex permeation, carrier-


mediated processes, ion channels, or ATPases). Dissociated and neutral chemical species 
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can therefore have markedly different bioavailabilities. It is therefore essential to know 


or estimate the pKa to evaluate the degree of ionization in surface waters and under 


physiological conditions (pH 3-9) (see Section R.7.1. for further details of the pKa and 


how to predict log Kow at different pH).  


Fish BCFs of ionised substances can be estimated using appropriate QSARs (e.g. Meylan 


et al., 1999). In addition, the log BCF of an ionized substance may be estimated at any 


pH by applying a correction factor to the log BCF of the unionized form, based on the 


relationship between BCF and Kow. This factor would be derived from the Henderson-


Hasselbach equation as log(10pH-pKa+1). However, this may lead to underestimates of the 


BCF in some circumstances, since the ionised form may be more accumulative than 


suggested by its Kow alone. For example, a correction factor of log(4pH-pKa+1) was found 


to be more appropriate for a group of phenolic compounds by Saarikoski and Viluksela 


(1982). Escher et al. (2002) also showed that the Kow is not always a good indicator of 


biological membrane-water partitioning for ionised organic chemicals when there is 


reactivity with cell constituents. 


It is therefore apparent that assumptions about the bioaccumulation behaviour of ionised 


substances may lead to underestimates of the BCF. Where this is likely to be a 


significant factor in an assessment, a bioconcentration test with fish may be needed. 


This should preferably be carried out at an ecologically relevant pH at which the 


substance is at its most hydrophobic (i.e. non-ionised form, as either the free acid or 


free base) using an appropriate buffer (e.g. for an acid this would be at a pH below its 


pKa; for a base, this would be at a pH above its pKa). 


Where a quantitative estimate of the BCF of the ionised form is not possible, the role of 


pH should at least be discussed qualitatively in the assessment. 


Surface active substances (surfactants) 


A chemical is surface active when it is enriched at the interface of a solution with 


adjacent phases (e.g. air). In general, surfactants consist of an apolar and a polar 


moiety, which are commonly referred to as the hydrophobic tail and the hydrophilic 


headgroup, respectively. According to the charge of the headgroup, surfactants can be 


categorised as anionic, cationic, non-ionic or amphoteric (Tolls & Sijm, 2000). This 


structural diversity means that bioaccumulation potential should be considered in 


relation to these subcategories rather than the group as a whole (see Tolls et al. (1994) 


for a critical review). 


Surfactants may form micelles or emulsions in water, which can reduce the bioavailable 


fraction even though it appears that the substance is dissolved. This can cause data 


interpretation problems for fish BCF tests, and means that the Kow might not be 


measurable using the shake-flask or slow stirring methods (see Section R.7.1 for further 


details of how the Kow can be measured or estimated).  


The quality of the relationship between log Kow estimates and bioconcentration depends 


on the category and specific type of surfactant involved. Other measures of 


hydrophobicity such as the critical micelle concentration (CMC) might be more 


appropriate in some cases (e.g. Roberts & Marshall, 1995; Tolls & Sijm, 1995). Indeed, a 


general trend of increasing bioconcentration with decreasing values of the CMC can be 


observed, confirming that bioconcentration increases with hydrophobicity as for other 
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chemicals. Nevertheless, many straight alkyl chain surfactants are readily metabolised in 


fish, so that predicted BCFs may be overestimated (e.g. Tolls & Sijm, 1999; Tolls et al., 


2000; Comber et al., 2003). Therefore, the classification of the bioconcentration 


potential based on hydrophobicity measures (such as log Kow) should be used with 


caution. Correlations of the bioconcentration behaviour with physico-chemical 


parameters can be expected only if: 


a. the rate of biotransformation is the same across a surfactant series, or 


b. biotransformation does not play a role (e.g. for branched alkyl chains, where 


bioconcentration will increase with increasing chain length) (Tolls & Sijm, 


2000).  


Measured BCF values are preferred. 


An additional factor to consider is that commercial surfactants tend to be mixtures of 


chain lengths, each with its own BCF (e.g. Tolls, et al., 1997 & 2000). The guidance for 


complex mixtures is therefore also applicable for commercial surfactants. If tests are 


needed it is recommended that they should be done with a single chain length where 


possible. 


Organic substances that do not partition to lipid 


Bioconcentration is generally considered as a partitioning process between water and 


lipid, and other distribution compartments in the organism can usually be neglected (the 


water fraction may play a role for water-soluble substances (de Wolf et al., 1994)). 


However, proteins have been postulated as a third distribution compartment contributing 


to bioconcentration (SCHER, 2005), and may be important for certain types of chemicals 


(e.g. perfluorosulphonates, organometallic compounds such as alkyl- or glutathione-


compounds, for instance methyl mercury, methyl arsenic, etc.). Evidence for such a role 


may be available from mammalian toxicokinetics studies. 


Protein binding in biological systems performs a number of functions (e.g. receptor 


binding to activate and/or provoke an effect; binding for a catalytical reaction with 


enzymes; binding to carrier-proteins to make transport possible; binding to 


obtain/sustain high local concentrations above water solubility, such as oxygen binding 


to haemoglobin, etc.). In some circumstances, binding may lead to much higher local 


concentrations of the ligand than in the surrounding environment.  


Nevertheless, the picture may be complicated because the process is not necessarily 


driven purely by partitioning (binding sites may become saturated and binding could be 


either reversible or irreversible). Indeed, it has been postulated that measured BCFs 


may be concentration dependant due to protein binding (SCHER, 2004). In other words, 


bioconcentration is limited by the number of protein binding sites rather than by lipid 


solubility and partitioning. Further work is needed to conceptualize how protein binding 


might give rise to food chain transfer across trophic levels, and assess its relative 


contribution compared with other (lipids and water) distribution mechanisms. 


In the absence of such studies, elimination studies can be useful for comparing half-lives 


of chemicals that may accumulate via proteins with those for other chemicals that are 


known to be bioaccumulative. 
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Appendix R.7.10—2 Databases 


 


Several BCF databases are available and the most widely used are described in this 


appendix (see Weisbrod et al. (2006) for additional details). Many of the earlier studies 


recorded in databases suffer from a number of potentially serious flaws, which are 


gradually being better understood. For example, the methodology may not always be 


consistent with the current OECD 305 test guideline. It is therefore important that the 


version of the database being interrogated is recorded, because the content may change 


over time. For example, following a quality control of the Syracuse database, a number 


of values were amended or removed. In a number of cases, the data quality might not 


have been checked, and in these circumstances the original source should also be sought 


so that the quality can be confirmed.  


AQUIRE / ECOTOX Database  


A very well known and widely used database is the AQUatic toxicity Information 


REtrieval (AQUIRE) (US-EPA, 1995) system, which is a part of the United States 


Environmental Protection Agency's ECOTOX Database (US-EPA ECOTOX Database). In 


2005 more than 480,000 test records, covering 6,000 aquatic and terrestrial species and 


10,000 chemicals, were included. The primary source of ECOTOX data is the peer-


reviewed literature, with test results identified through comprehensive searches of the 


open literature. The bioconcentration factor sub-file includes 13,356 aquatic chemical 


records and 19 terrestrial chemical records, collected from over 1,100 publications, and 


encompassing approximately 700 distinct chemicals. The use of the on-line database is 


free and can be accessed through the Internet at http://cfpub.epa.gov/ecotox/. 


Japan METI – NITE Database 


The METI database is a collection of around 800 BCF values collected by the Japanese 


National Institute of Technology and Evaluation (NITE). The database collects 


bioconcentration values obtained according to the OECD 305C method (older data) as 


well as the more recent version of the OECD TG. The test fish (carp) is exposed to two 


concentrations of the test chemical substance in water under flow-through conditions. All 


tests are conducted by Good Laboratory Practice (GLP) laboratories and their test results 


are reviewed by the joint council of 3 ministries (METI: Ministry of Economy, Trade and 


Industry; MHLW: Ministry of Health, Labour and Welfare; MoE: Ministry of the 


Environment). The BCF data on about 800 existing chemicals are available at the 


Chemical Risk Information Platform (CHRIP) of the NITE’s web site 


(http://www.safe.nite.go.jp/ english/index.html). Maximum and minimum BCFs at two 


different exposure concentrations for the test species (Carp, Cyprinus carpio) are 


reported. The duration of exposure and exposure method (usually flow through) and lipid 


content are usually provided and occasionally the analytical method (e.g. gas 


chromatography) is included. However, it has to be highlighted that earlier studies were 


not conducted in accordance with the current OECD 305 method. Some used high levels 


of solvents/dispersants (which may give unreliable BCF values) and others were 


conducted far in excess of the test substance’s water solubility limit (which may produce 


an underestimate of the BCF value). 


 



http://cfpub.epa.gov/ecotox/
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US National Library of Medicine's Hazardous Substances Database 


The Hazardous Substances Database (HSDB) is a toxicology database on the National 


Library of Medicine's (NLM) Toxicology Data Network (TOXNET®). HSDB focuses on the 


toxicology of potentially hazardous chemicals. It includes over 4800 chemical records. All 


data are referenced and peer-reviewed by a Scientific Review Panel composed of expert 


toxicologists and other scientists (U.S. NLM 1999). Although the data are primary source 


referenced there is little information about the details of the experiments used o 


measure BCF. The Hazardous Substances Database is accessible, free of charge, via 


TOXNET at: http://toxnet.nlm.nih.gov. 


Environmental Fate Database 


The Environmental Fate Database (EFDB) database (Howard et al., 1982, Howard et al., 


1986) was developed by the Syracuse Research Corporation (SRC) under the 


sponsorship of the US-EPA. This computerized database includes several interconnected 


files, DATALOG, CHEMFATE, BIOLOG, and BIODEG. DATALOG is the largest file and it 


contains over 325,000 records on over 16,000 chemicals derived from the literature. The 


bioaccumulation and bioconcentration information is available only for a small fraction of 


the chemicals in the database. The database does not differentiate between BCF values 


that are derived experimentally based on testing the substance in question in a 


bioconcentration test or mathematically without such testing. A large number of reported 


BCF data is based on calculated values. The database can be accessed via the Internet at 


http://www.srcinc.com/what-we-do/efdb.aspxand is free of charge.  


Syracuse BCFWIN Database 


The Syracuse BCFWIN database (http://esc.syrres.com/esc/bcfwin.htm) was developed 


by Meylan and co-workers to support the BCFWIN program (Syracuse Research 


Corporation, Bioconcentration Factor Program BCFWIN). The database development is 


described in Meylan et al. (1999). Experimental details captured in the database included 


fish species, exposure concentration of test compound, percent lipid of the test 


organism, test method (equilibrium exposure versus kinetic method), test duration if 


equilibrium method, and tissue analysed for test compound (whole body, muscle fillet, or 


edible tissue). Data obtained by the kinetic method were preferred to data from the 


equilibrium method, especially for compounds with high log Kow values, which are less 


likely to have reached equilibrium in standard tests. Where BCF data were derived from 


the equilibrium method, and steady state may not have been reached, especially for 


chemicals with high log Kow values, the data chosen was in the middle of the range of 


values with the longest exposure times. Low exposure concentrations of test compound 


were favoured in order to minimize the potential for toxic effects and maximize the 


likelihood that the total concentration of the substance in water was equivalent to the 


bioavailable fraction. Warm-water fish were preferred to cold-water fish because more 


data were available for warm-water species. Fish species were preferred in the order 


fathead minnow > goldfish > sunfish > carp > marine species (this list is not all 


inclusive). Fathead minnow data were generally selected over data from other species 


because such data were available for a large number of chemicals, and because they 


have been used to develop log Kow-based BCF estimation methods. The database 


contains 694 discrete compounds. BCFWIN database was recently updated (Stewart et 



http://toxnet.nlm.nih.gov/

http://www.srcinc.com/what-we-do/efdb.aspx

http://esc.syrres.com/esc/bcfwin.htm
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al., 2005) to improve prediction for hydrocarbons. The current BCFWIN hydrocarbons 


database contains BCF data on 83 hydrocarbons. 


Handbook of Physico-chemical Properties & Environmental Fate 


The Handbook of Physico-chemical Properties & Environmental Fate (Mackay et al., 


2000), published by CRC, consists of several volumes, each covering a set of related 


organic chemical substances. It is available in book form and in a CD ROM format. The 


database provided in the book includes data on bioconcentration factors, octanol-water 


partition coefficient and several other physical chemical properties relevant for 


environmental fate assessments. Details about the BCF data have not been retrieved. 


Canadian database 


Environment Canada has developed an empirical database of bioconcentration factor 


(BCF) and bioaccumulation factor (BAF) values to assess the bioaccumulation potential 


of approximately 11,700 organic chemicals included on Canada’s Domestic Substances 


List (DSL) as promulgated by The Canadian Environmental Protection Act 1999 


(Government of Canada, 1999). These data were collected for non-mammalian aquatic 


organisms, i.e. algae, invertebrates and fish, from approximately October 1999 until 


October 2005. The BCF data were compiled from a Canadian in-house database, the 


peer-reviewed literature and the above mentioned databases. Dietary feeding studies 


were not included in the data compilation. Values were compiled only if the test chemical 


and test organism could clearly be identified. BCF data were evaluated for quality 


according to a developed set of criteria based on standard test protocols (e.g. OECD 


305E). The database includes approximately 5,200 BCF and 1,300 BAF values for 


approximately 800 and 110 chemicals, respectively. A data confidence evaluation is 


included based on the data quality criteria and methods. The database is available on 


request through the Environment Canada-Existing Substances branch. 


ESIS Database  


The European chemical Substances Information System (ESIS) is an IT System which 


provides information on chemicals related to EINECS (European Inventory of Existing 


Commercial chemical Substances), ELINCS (European List of Notified Chemical 


Substances), NLP (No-Longer Polymers), HPVCs (High Production Volume Chemicals) 


and LPVCs (Low Production Volume Chemicals). ESIS includes more than 2600 records. 


Chemicals can be searched by chemical name, CAS number, and molecular formula. The 


use of the on-line database is free and can be accessed via the Internet 


(http://ihcp.jrc.ec.europa.eu/our_databases/esis/). Summary information on species, 


chemicals, test methods and test results are abstracted but no data quality control is 


provided. The data are available for downloading as pdf files. 


CEFIC – LRI bio-concentration factor (BCF) Gold Standard Database  


A research project has been funded by the CEFIC-LRI (www.cefic-lri.org/) to establish a 


BCF Gold Standard Database. The development of a database holding peer reviewed 


high quality BCF is considered a valuable resource for future development of alternative 


tests. In addition, having such a database – into which new data points could also be 


added – would considerably ease the potential to develop and begin the process for 


validation of alternative BCF studies. For example the database could act as a validation 



http://ihcp.jrc.ec.europa.eu/our_databases/esis
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set of chemicals, for alternatives. The project will develop quality criteria, gather fish 


bioconcentration data, and critically review them. To prevent duplication of work, close 


contacts are held with other related projects, the HESI-ILSI bioaccumulation group, the 


SETAC advisory group and other interested parties. 
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Appendix R.7.10—3 Additional information on in vitro metabolic 


methods 


 


Highly bioaccumulative substances tend to be resistant to biotransformation in animals. 


Consequently, most predictive BCF models do not account for metabolism (see Section 


R.7.10.3.2). Assessment of metabolism in in vitro systems could therefore be a useful 


step in deciding on the need for confirmatory in vivo testing. It should be noted that the 


mechanism of metabolism can be very species dependent, and in general quantitative 


correlations with fish have not yet been established. It should also be noted that 


metabolism may still produce accumulative substances in some cases. The following 


paragraphs summarise the main types of approach. 


Subcellular fractions 


The use of subcellular fractions isolated from fish tissue is perhaps the simplest approach 


to determine rates of biotransformation. There are several types of subcellular fractions 


that are a result of homogenisation of the fish tissue followed by fractionation by 


centrifugation. One major advantage of liver S9 fractions over liver microsomes is that 


they contain both Phase I and Phase II enzyme systems, although generally there are 


differences between the enzyme catalysed reaction rates in S9 and in vivo (see 


mammalian toxicokinetics report for definitions). Microsomes predominantly contain 


membrane bound Phase I enzymes, and so whilst the detection of Phase I 


transformation is more sensitive, any significant Phase II reactions would not be 


captured in this screening test. As the enzymes are diluted with many other cellular 


components, these assays yield lower metabolism rates and have a less sensitive limit of 


detection of biotransformation. 


Hepatocytes 


There are two types of cellular preparations currently under evaluation for use in 


biotransformation experiments: primary hepatocytes and immortalized fish liver cell 


lines. Primary hepatocytes, if used within 5 to 8 hours of isolation, closely mimic the 


biotransformation activity of the original organ. Profiles of metabolites from in vitro 


hepatocytes are similar to those in vivo with some exceptions (Segner & Cravedi, 2001). 


Hepatocytes can moreover provide information on a chemical's ability to permeate 


through membranes, which can greatly influence both bioconcentration and 


biotransformation.  


Less well studied is the use of immortalized cell lines for metabolism studies. The 


hepatocyte line PHLC-1, derived from topminnow hepatocellular carcinoma has been 


primarily used for the assessment of cytotoxicity more than metabolism and currently 


there are few references to any studies utilising the rainbow trout hepatocyte line 


SOB-15. While these cell lines could be used for the assessment of metabolism and 


cellular uptake, there have been no correlations to date that compare the activity of the 


immortalized cell lines to in vivo rates of metabolism. Whilst easy to culture and work 


with, significant further research is required before they can be used in the assessment 


of metabolism. 
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Tissue slices 


Liver tissue slices have been used for the in vitro testing of metabolism in mammals. 


Few studies have been conducted with liver tissue slices from fish. Isolated liver is 


prepared by slicing the liver into thin pieces and incubating the slices in buffer along with 


a test chemical. In the long term, the development of such techniques would be feasible 


and potentially useful, although further study is needed to develop the use of fish liver 


slices for the assessment of biotransformation, especially for regulatory purposes. 


Perfused organs 


An organ can be isolated from a fish and maintained for hours to days as an active 


metabolising entity. In this case, the isolated organ such as liver, gill or intestine is 


perfused with a solution containing the test chemical, appropriate buffering capacity and 


maintenance chemicals. The kinetics of uptake, metabolism and to some extent 


elimination as well as metabolite profiles and final distribution in the organ can be 


determined with this type of experiment. However, while the use of perfused organs 


could be considered the gold standard for determining metabolism and uptake in vitro, 


the technique requires significant experience before its use is consistent. As with the 


other techniques described above, there has been little effort to develop a standardised 


approach to the use of perfused organs from fish for the assessment of bioaccumulation. 
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Appendix R.7.10—4 Quality criteria for data reliability of a (flow-


through) fish bioaccumulation study 


 


Preliminary information on test substance  


Water solubility:  


Vapour pressure:                                       


Log Kow: 


Acute fish toxicity LC50: 


Stability/biodegradability: 


Other comments: 


Item Relevant criteria Check 


GLP certificate -  


Test substance identity Difficult substance?  


Test species and 


selection of test animals 


Of single stock of similar length & age. Held for 


minimum of 14 d under conditions described in 


the Note below. 


 


Water quality Total hardness 10-250 mg/l CaCO3, pH 6 – 8.5, 


PM < 5 mg/l, TOC 2 mg/l. See guideline for 


other parameters.  


 


Test media preparation Vehicle used? The use of solvents and 


dispersants is not recommended. 


 


Test duration Uptake phase 28 d or until steady-state is 


reached. Must be < 60 d. Is % of steady state 


indicated? 


Depuration phase half uptake phase (< twice 


length of uptake phase) 


 


Test concentration range Minimum 2 concentrations with the highest 


~1% of LC50 and > 10 times higher than 


detection limit. Ten-fold difference between 


concentrations. 


 


Number of 


animals/replicates 


Minimum four fish/sampling for each 


concentration. Weight of smallest > 2/3 largest. 


One control.  


 


Loading  0.1 – 1 g/l (as long as dissolved oxygen is > 


60% saturation) 
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Item Relevant criteria Check 


Feeding 1 – 2% body weight/d.   


Light-dark cycle 12-16 h illumination/day  


Test temperature ± 2°C (as appropriate for the test species)  


pH deviation No variation > 0.5 unit  


Dissolved oxygen 


concentration 


> 60% saturation  


Maintenance of 


concentration 


To within 80% of initial in water. Explanation of 


losses? 


 


Analytical method used? May use radio-labelled test substance if 


substance-specific analysis is difficult. High 


radio-labelled BCFs may require identity of 


degradation products. 


 


Appropriate analysis 


interval? 


Fish – at least 5 times during uptake and 4 


times during depuration. 


Water – as fish. 


Both may need higher frequency depending on 


kinetics. 


 


Mortality Mortality/adverse effects in control and treated 


fish must be < 10% (or <5%/month if test is 


extended, not > 30% overall) 


 


Results & statistical 


treatment 


Steady-state or kinetic BCF based both on 


whole body weight and, for log Kow > 3, lipid 


content. Growth correction considered?  


 


 


Additional comments (e.g. do results need correction for lipid or growth)/test 


satisfactory?: 


Test Result: 


Note: Recommended fish species  
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Species Test temperature, C Total length, cm 


Danio rerio 20 - 25 3  0.5 


Pimephales promelas 20 - 25 5  2 


Cyprinius carpio 20 - 25 5  3 


Oryzias latipes 20 - 25 4  1 


Poecilia reticulate 20 - 25 3  1 


Lepomis macrochirus 20 - 25 5  2 


Oncorhynchus mykiss 13 - 17 8  4 


Gasterosteus aculeatus 18 – 20 3  1 


 


Fish must be held for at least 14 days under the following conditions: 


 Fed regularly on a similar diet to that employed in the test. 


 Mortalities recorded after 48 hours settling-in period; if (i) deaths occur in 


>10% of population in 7 d, reject entire batch, (ii) 5 – 10 % acclimate for 


additional 7 d, (iii) < 5 % accept the batch. 


Free from diseases and abnormalities and should not receive veterinary treatment 14 d 


prior to the test and during the test) 
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R.7.10.8 Terrestrial Bioaccumulation 


Information on chemical accumulation in terrestrial organisms is important for wildlife 


and human food chain exposure modelling as part of the chemical safety assessment. 


This report considers the data that can be gathered from test and non-test methods for 


earthworms and plants, since these can be related to a clear strategy and standardized 


test guidelines. Information on accumulation in earthworms is used for the assessment 


of secondary poisoning, and it can also be a factor in decisions on long-term soil 


organism toxicity testing. Information on plant uptake is used to estimate concentrations 


in human food crops and fodder for cattle. 


Accumulation in other relevant media (e.g. transfer of a substance from crops to cattle 


to milk) is considered in Chapter R.16. 


It is further noted that the concept of terrestrial bioaccumulation builds where relevant 


on the same one for the aquatic compartment, but the database underpinning the 


former is much smaller. Secondary poisoning assessments in the terrestrial 


compartment are more uncertain than similar ones for the aquatic compartment. 


Definition of terrestrial bioaccumulation 


Uptake of a chemical by a soil-dwelling organism is a complex process determined by the 


properties of both the substance and the soil, the biology of the organism and climatic 


factors (UBA, 2003). For risk assessment, this complexity tends to be ignored, and the 


process is expressed in terms of simple ratios. 


The bioaccumulation from soil to terrestrial species is expressed by the biota-to-soil 


accumulation factor, defined as: 


BSAF = 
Co


Cs


 


where BSAF is the biota-to-soil accumulation factor (dimensionless), Co is the chemical 


concentration in the whole organism (mg/kg wet weight), Cs is the chemical 


concentration in whole soil (i.e. pore water and soils) (mg/kg wet weight). 


Alternatively, the concentration in the organism may be related to the concentration in 


soil pore water. The resulting ratio is a bioconcentration factor and is defined as: 


BCF = 
Co


Cpw


 


where BCF is the bioconcentration factor (L/kg), Co is the chemical concentration in the 


whole organism (mg/kg wet weight), Cpw is the chemical concentration in soil pore water 


(mg/L). 


These partition coefficients can be used to estimate the concentration of a chemical in an 


organism living in contaminated soil.  
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 Objective of the guidance on terrestrial bioaccumulation R.7.10.8.1


The aim of this document is to provide guidance to registrants on the assessment of all 


available data on a substance related to terrestrial bioaccumulation, to allow a decision 


to be made on the need for further testing (with earthworms or, where appropriate, 


plants). 


R.7.10.9 Information requirements for terrestrial bioaccumulation 


Data on terrestrial bioaccumulation are not explicitly referred to in REACH, but it 


assumed that an exposure assessment for secondary poisoning and indirect exposure to 


humans via the environment will be a standard element of the chemical safety 


assessment at the level of 10 t/y or higher. The need to perform such an assessment will 


depend on a) substance properties and b) relevant emission and exposure (see Chapter 


R.16 for more details). If an assessment is required, this will involve an estimate of 


accumulation in earthworms and plants.  


Section 9.3.4 of Annex X to REACH indicates that further information on environmental 


fate and behaviour may be needed for substances manufactured or imported in 


quantities of 1,000 t/y or higher, depending on the outcome of the chemical safety 


assessment. This may include a test for earthworm and/or plant accumulation.  


Furthermore, if a registrant carrying out the CSA identifies in the PBT/vPvB assessment 


that he cannot derive a definitive conclusion, either (i) (“The substance does not fulfil the 


PBT and vPvB criteria”) or (ii) (“The substance fulfils the PBT or vPvB criteria”) in the 


PBT/vPvB assessment, and the PBT/vPvB assessment shows that additional information 


on bioaccumulation is needed for deriving one of these two conclusions, he must 


generate the necessary additional information. This obligation applies for all ≥ 10 t/y 


registrations (see Chapter R.11 of the Guidance on IR&CSA for further details). In such a 


case, the only possibility to refrain from testing or generating other necessary 


information is to treat the substance “as if it is a PBT or vPvB” (see Chapter R.11 of the 


Guidance on IR&CSA for details). 


 Available information on terrestrial bioaccumulation R.7.10.9.1


earthworms 


Earthworm bioaccumulation test 


A draft proposal for an OECD guideline is under development (UBA, 2002). In principle, 


worms (e.g. Eisenia fetida) are exposed to the test substance in a well-defined artificial 


soil substrate at two concentrations that are shown to be non-toxic to the worms. After 


21 days’ exposure, the worms are transferred to a clean soil for a further 21 days. In 


both the uptake and elimination phases the concentration of the test substance in the 


worms is monitored at several time points.  


The contribution of the gut contents to the total amount of substance accumulated by 


the worms may be significant, especially for substances that are not easily taken up in 


tissues but strongly adsorb to soil. The worms are therefore allowed to defecate before 


analysis, which gives more information on the real uptake of the substance (although 


trace amounts sorbed to soil may still remain in the worms even after defecation). 
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ASTM E1676-04 describes a similar method for bioaccumulation testing with the annelids 


Eisenia fetida and Enchytraeus albidus over periods up to 42 days (ASTM, 2004).  


Relevant data might also be available from field studies or earthworm toxicity studies 


(e.g. if tissue concentrations are measured). 


(Q)SAR models 


The model of Jager (1998) is recommended as a reasonable worst case for an initial 


assessment of the earthworm bioconcentration factor, and provides a description of this 


tool. The only input term required is the octanol-water partition coefficient (Kow), and an 


application range of log Kow 1-8 is advised. The model is limited to mostly neutral organic 


compounds. 


In cases where the Kow is not a good indicator of bioconcentration (e.g. for ionic organic 


substances, metals or other substances that do not preferentially partition to lipids), 


either an alternative model for that specific substance or class of substances should be 


used, or an empirical BCF estimated from structural analogues. For example, Smit et al. 


(2000) provide a review of different equations for a limited number of metals. 


Higher tier terrestrial food chain models (e.g. the Arctic terrestrial food-chain model 


described in Kelly and Gobas, 2003) are available, but their use is not foreseen.  


Comparison with benthic organisms 


The results of bioaccumulation tests with suitable sediment-dwelling invertebrate species 


(e.g. the oligochaete Lumbriculus variegatus) may provide useful comparative 


information that can be used in a Weight-of-Evidence approach, if available. Further 


information on this test is given in the aquatic accumulation chapter. 


Terrestrial plants 


Plants and crops can be contaminated by the transfer of chemicals from: 


 soil via the roots and translocation, 


 air via the gas phase or particle deposition, and 


 soil particles that splatter and stick on the foliage. 


The need to assess these routes is determined by the approach adopted for the chemical 


safety assessment (see Chapter R.16). 


Plant uptake test 


One standard test guideline is available. This is OPPTS 850.4800 (US-EPA, 1996), and it 


bears many similarities to OECD Test Guideline 208 for assessing plant toxicity (OECD, 


2003). The guideline permits exposure via foliage as well as roots (and consequently 


provides advice on how to handle gaseous and volatile substances). Three test 


concentrations are recommended, with the number of replicates depending on the 


method of chemical analysis (fewer being required if radioanalysis is used). The test 


duration and number of plants selected are not specified, but should provide sufficient 


biomass for chemical analysis. Several species are suggested, including food crops and 


perennial ryegrass. 
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Relevant data might also be available from non-guideline studies, field studies or plant 


toxicity studies (e.g. if tissue concentrations are measured). 


(Q)SAR models  


Several models are possibly useful for estimating chemical accumulation in plants, as 


follows: 


 Trapp & Matthies (1995) 


 Travis & Arms (1988)  


 Samsøe-Petersen et al. (2003) (four crop specific models). 


These models are considered to be the most useful. For most of the models, the only 


input required is the Kow, but additional simple physico-chemical properties (e.g. 


molecular weight, vapour pressure and water solubility) are needed for some. As is the 


case with most bioaccumulation models, the plant models are still only valid for non-


ionized lipophilic organic chemicals.  


Other models are available (Environment Agency, 2006), but in most cases they are not 


suitable for the generic approach envisaged for REACH. 


R.7.10.10 Evaluation of available information on terrestrial 


bioaccumulation 


Test data on terrestrial bioaccumulation 


Experience with the evaluation of specific earthworm and plant bioaccumulation tests is 


limited, since they are rarely requested for industrial and consumer chemicals. Jager et 


al. (2005) provide some information on earthworm bioassays. Data obtained using 


standard methods are preferred. Non-guideline studies in particular need to be evaluated 


with care. Factors to consider include: 


 Where possible, the exposure duration should be sufficient to enable steady 


state to be achieved. In particular, a test duration of just 42 days or less 


might not be sufficient to enable an accurate estimate of accumulation for 


highly hydrophobic substances. However, for most root crops, and most 


hydrophobic compounds, it may take much longer than the growth period to 


reach steady state. In such cases, crops should be monitored over their entire 


growing season. 


 The test concentration should not cause significant toxic effects on the 


organism. 


 Tissue sampling for plants should be relevant for the substance of interest (in 


terms of its expected distribution in root, foliage, etc.), and the requirement 


of the exposure assessment (e.g. vegetables should be considered whole 


rather than peeled, etc.). 


 If plant root is the tissue of interest, there are several factors to consider. Pot 


sizes should not restrict root development. The test species should be a 


relevant food crop with a lipid-rich surface layer. The surface area-volume 
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ratio may be important (i.e. is the surface area large in relation to the volume 


of the root?). The use of fast-growing miniature varieties may lead to bias, 


since transfer from the peel to the core of the root tends to be a slow process 


(Trapp, 2002). 


 It is important to ensure that the organism is cleaned and (for worms) 


allowed to void its gut contents prior to analysis (since small amounts of 


retained contaminated soil could give false results). 


 Analytical methods should be sensitive enough to detect the substance in both 


the soil and the organism tissue, and may require radiolabelled substances. It 


should be noted that radioanalysis does not by itself give information about 


the amount of intact chemical within the organism, and preferably it should be 


supported by parent compound analysis so that the contribution of 


metabolites can be assessed. 


 Whole soil tests tend to provide a BSAF, which can be a misleading indicator 


of bioaccumulation potential since it also reflects sorption behaviour. A better 


indicator would be the BCF based on the freely dissolved (bioavailable) soil 


pore water concentration. Ideally, this should be done using direct analytical 


measurement (which may involve sampling devices such as SPME fibres (e.g. 


Van der Wal et al., 2004)). If no analytical data are available, the pore water 


concentration may be estimated using suitable partition coefficients, although 


it should be noted that this might introduce additional uncertainty to the 


result. 


 The data may need to be transformed for use in a standardized way in the 


exposure assessment. For example: 


- Where possible, accumulation data should be normalised to the default 


lipid content of the organism. If lipid is not expected to play an 


important role in partitioning behaviour, such normalisation might not 


be appropriate. 


- If data are available regarding the variation in accumulation with soil 


type, etc., this should be described. If the organic carbon content of 


the test soil differs from the default soil used to derive the PEC (e.g. if 


the soil has been amended with sewage sludge), data may also need 


to be normalised to the default organic matter/carbon content. This is 


relevant for neutral organic compounds; for metals and ionic or polar 


organic substances, soil parameters other than organic carbon may be 


more important.  


In the case of worms, the total amount of the substance present in the worm (i.e. tissue 


plus gut contents) is still a relevant parameter for secondary poisoning, because a 


predator will consume the whole worm. The fraction of the substance that is sorbed to 


the gut content can be estimated by assuming a fixed weight percentage of the gut 


content.  
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Non-testing data on terrestrial bioaccumulation 


The use of QSARs will be mainly determined by the guidance for the chemical safety 


assessment as described by the report on exposure tools, which provides an evaluation 


of the recommended models, including their applicability domain. If a substance is 


outside of the applicability domain, then the results should be used with caution in the 


assessment. The use of any model should be justified on a case-by-case basis. 


General guidance on read-across and categories is provided in the report on aquatic 


accumulation (see Section R.7.10.3.2). 


 


 Field data  R.7.10.10.1


General guidance for the evaluation of data from field studies is provided in the report on 


aquatic accumulation (see Section R.7.10.3.2). The exposure scenario for the chemical 


safety assessment considers spreading of sewage sludge to land over a 10-year period, 


and consequently the exposure history of the soil should be described. Some of the 


factors described in Section R.7.10.4.2 are also relevant. 


 Exposure considerations for terrestrial bioaccumulation R.7.10.10.2


An assessment of secondary poisoning or human exposure via the environment is part of 


the chemical safety assessment. Triggering conditions are provided in Chapter R.16. 


R.7.10.11 Conclusions for terrestrial bioaccumulation 


There is a hierarchy of preferred data sources to describe the potential of a substance to 


bioaccumulate in terrestrial species, as follows:  


 In general, preference is given to reliable measured BCF data on the 


substance itself in terrestrial plants or earthworms. It should be noted that 


experimental data on highly lipophilic substances (e.g. with log Kow above 6) 


will have a much higher level of uncertainty than BCF values determined for 


less lipophilic substances. A BSAF might be an alternative measure. 


 Next in order of preference comes reliable measured BCF data from the 


sediment worm Lumbriculus variegatus as a surrogate for earthworm data. 


Although differences are not expected to be large in principle, comparative 


information is lacking. Read-across on BCF data from a sediment organism to 


a terrestrial organism should therefore be made on a case-by-case basis, 


taking account of any differences in organic carbon and pore water contents 


between sediment and soil. 


 Field data might also be useful at this tier, as part of a Weight-of-Evidence 


argument (these require careful evaluation and will not be available for the 


majority of substances). 


 The third tier of information concerns data from non-testing methods. 


 The lowest tier concerns indications and rules based on physico-chemical 


properties. Nevertheless, the log Kow is a useful screening tool for many 
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substances, and it is generally assumed that non-ionised organic substances 


with a log Kow below 3 (4, GHS) are not significantly bioaccumulative.  


In principle, the available information from testing and non-testing approaches, together 


with other indications such as physico-chemical properties, must be integrated to reach a 


conclusion that is fit for the regulatory purpose regarding the bioaccumulation of a 


substance. A scheme is presented in the report for aquatic accumulation, and the broad 


principles are the same for terrestrial species. In summary: 


 Make a preliminary analysis of bioaccumulation potential based on the 


structure and physico-chemical properties of the substance, as well as 


information about its degradation. It may be possible at this stage to decide 


that the substance is unlikely to be significantly bioaccumulative (i.e. log Kow 


<3). 


 Evaluate any existing in vivo data, including field data if available. 


 Identify possible analogues, as part of a group approach if relevant. 


 Evaluate non-testing data (e.g. QSARs, including whether Kow-based models 


are relevant, and read-across, etc.). 


 Weigh the different types of evidence and examine whether there is any single 


piece of information that by itself merits a conclusion on plant or earthworm 


bioaccumulation. Difficulties in reaching a conclusion on the BCF may indicate 


the need for further testing. 


It should be noted that if a substance has a measured fish BCF that is significantly lower 


than predicted by QSAR, it cannot be concluded that the earthworm BCF will also be 


lower than the predicted value. This is because biotransformation processes in particular 


are more extensive in fish than earthworms (few compounds are appreciably 


biotransformed by earthworms). 


 Concluding on suitability for Classification and Labelling R.7.10.11.1


Data on accumulation in earthworms and plants are not used for classification and 


labelling. 


 Concluding on suitability for PBT/vPvB assessment R.7.10.11.2


For judging the suitability of the information for PBT/vPvB assessment, see guidance in 


Chapter R.11 of the Guidance on IR&CSA. 


 Concluding on suitability for use in Chemical Safety R.7.10.11.3


Assessment  


In general, predicted BCF values (whether from QSAR or read-across) can be used for 


the initial assessment of secondary poisoning and human dietary exposure. If a 


prediction is not possible, measured data will be necessary at the 1,000 t/y level. 
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R.7.10.12 Integrated testing strategy (ITS) for terrestrial 


bioaccumulation 


 Objective / General principles R.7.10.12.1


The objective of the testing strategy is to provide information on terrestrial 


bioaccumulation in the most efficient manner so that costs are minimised. In general, 


test data will only be needed at the 1,000 t/y level, if the chemical safety assessment 


identifies the need for further terrestrial bioaccumulation information. Furthermore, 


collection and/or generation of additional terrestrial bioaccumulation data are required 


for the PBT/vPvB assessment in all cases where a registrant carrying out the CSA cannot 


derive a definitive conclusion, either (i) (“The substance does not fulfil the PBT and vPvB 


criteria”) or (ii) (“The substance fulfils the PBT or vPvB criteria”) in the PBT/vPvB 


assessment, and the PBT/vPvB assessment shows that additional information on 


terrestrial bioaccumulation would be needed for deriving one of these two conclusions. 


This obligation applies for all ≥ 10 t/y registrations (see Chapter R.11 of the Guidance on 


IR&CSA for further details). 


 Preliminary considerations R.7.10.12.2


The first consideration should be the substance composition, the chief questions being: is 


the substance a non-ionised organic compound, and does it have well defined 


representative constituents? If the answer to these is no, then the use of Kow-based 


estimation methods will be of limited help.  


If predicted BCF values indicate potential risks for either wildlife or humans, the need for 


further terrestrial bioaccumulation testing should be considered as part of an overall 


strategy to refine the PEC with better data, including: 


 more realistic release information (including risk management 


considerations); 


 other fate-related parameters such as determination of more reliable soil 


partition coefficients (which may allow a better estimate of the soil pore water 


concentration) or degradation half-life. 


These data might also be needed to clarify risks for other compartments, and a 


sensitivity analysis may help to identify the most relevant data to collect first. 


In addition, if further sediment organism bioaccumulation or soil organism toxicity tests 


are required, it may be possible to gather relevant data from those studies. 


Depending on the magnitude of the risk ratio and the uncertainty in the effects data, it 


might also be appropriate in some circumstances to derive a more realistic NOAEL value 


from a long-term feeding study with laboratory mammals or birds, although this would 


not usually be the preferred option. 


 Testing strategy for terrestrial bioaccumulation R.7.10.12.3


In general, the octanol-water partition coefficient (Kow) can be used as the initial input 


for terrestrial bioaccumulation models at a screening level for most neutral organic 


substances. 
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If the substance is outside the domain of the models, and a BCF cannot be established 


by other methods (such as analogue read-across), a test may be needed at the 1,000 


t/y level. Similarly, if a risk is identified that is not refinable with other information, a 


test will usually be necessary. 


Standard test guideline studies are preferred. The choice of test will depend on the 


scenario that leads to a risk, and the test species should reflect the specific route of 


uptake that may be expected from the properties of the individual substance under 


consideration. For example, where a model predicts the highest concentration to be in 


roots, the test species would be a relevant food crop. 


Field monitoring might be an alternative or supplementary course of action to laboratory 


testing in special cases, especially for more hydrophobic substances that may take a 


long time to reach steady state. This will not be a routine consideration, because of the 


difficulty in finding soils that may have had an adequate exposure history. 


R.7.10.13 References for terrestrial bioaccumulation 
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Potworm Enchytraeus albidus. ASTM International, West Conshohocken, PA, United 


States. 


Environment Agency (2006). Evaluation of models for predicting plant uptake of 


chemicals from soil. Science Report – SC050021/SR. Environment Agency, Bristol, UK.  


Jager, T. (1998). Mechanistic approach for estimating bioconcentration of organic 
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UBA (2002). UBA-Texte 07/02: Standardisierung und Validierung eines 
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US-EPA (1996). Ecological Effects Test Guidelines. OPPTS 850.4800 Plant Uptake and 
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R.7.10.14 Avian Toxicity 


Information on (long-term) avian toxicity only needs to be considered for substances 


supplied at 1,000 t/y or more (Section 9.6.1 of Annex X to REACH). The data are used to 


assess the secondary poisoning risks to predators following chronic exposure to a 


substance via the fish and earthworm food chains8. Given that mammalian toxicity is 


considered in detail for human health protection, the need for additional data for birds 


must be considered very carefully – new tests are a last resort in the data collection 


process. However, birds are fundamentally different from mammals in certain aspects of 


their physiology (e.g. the control of sexual differentiation, egg laying, etc.), and so 


mammalian toxicity data are of limited predictive value for birds. This document 


describes how to assess information that already exists, and the considerations that 


might trigger new testing with birds. 


It should be emphasised that there is a marked lack of relevant data available for 


industrial and consumer substances, and further research could be performed to: 


 establish relative sensitivities of birds and mammals following chronic 


exposures, 


 establish the validity of read-across arguments between structurally related 


substances,  


                                           


8 Inhalation tests with birds are not considered necessary for industrial and consumer chemicals, 
since outdoor air concentrations are unlikely to exceed limits that will be set to protect human 


health (and other vertebrates by assumption). Dermal toxicity tests do not need to be considered 
for similar reasons. 







Chapter R.7c: Endpoint specific guidance 


Version 2.0 – November 2014 97 


 


 


 investigate in vitro approaches for birds, and 


 identify structural alerts for chronic avian toxicity. 


The guidance should therefore be reviewed as more experience is gained. 


Readers should also refer to guidance related to the mammalian toxicokinetics (see 


Section R.7.12), repeated dose toxicity (see Section R.7.5) and reproductive toxicity 


(see Section R.7.6) endpoints for further relevant information. 


 Definition of avian toxicity R.7.10.14.1


The aim of an avian toxicity test is to provide data on the nature, magnitude, frequency 


and temporal pattern of effects resulting from a defined exposure regime (Hart et al., 


2001). The three standard avian tests typically measure: 


 lethal and delayed effects of short-term oral exposures (lasting minutes to 


hours, representing gorging behaviour, diurnal peaks in feeding (e.g. dawn 


and dusk) and products which depurate or dissipate very rapidly); 


 lethal effects of medium-term dietary exposures (lasting hours to days, 


representing scenarios with relatively high exposures over several days); or 


 chronic lethal and reproductive effects of long-term dietary exposures (lasting 


up to 20 weeks). 


Exposures are expressed in terms of either a: 


 concentration of the substance in the food consumed by the birds (e.g. 


milligrams (mg) of test substance per kilogram (kg) of food9), or 


 dose expressed relative to body weight (e.g. mg test substance/kg body 


weight (per day, if more than a single exposure)).  


The main results from an avian toxicity study include: 


 the limit dose at which no mortality occurs (LD0); 


 a median lethal dose or concentration, at which 50% of birds die (LD(C)50);  


 a ‘no observed effect’ level, at which no effects of specified type occur, or a 


concentration at which either a defined level of effect is seen in x% of tested 


individuals, or an average deviation of x% is seen when compared to the 


untreated control (ECx); and 


 a statement of the type and frequency of effects observed in a specified 


exposure scenario (e.g. in a field study). 


Other types of information may include the slope of a dose-response relationship, 95% 


confidence limits for the median lethal level and/or slope, and the time at which effects 


appear. 


                                           


9 Units of mg/kg may also be expressed as parts per million (ppm). 
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 Objective of the guidance on avian toxicity R.7.10.14.2


Avian toxicity data are used in the assessment of secondary poisoning10 risks for the 


aquatic and terrestrial food chains in the CSA. In the context of PBT/vPvB assessment   


(see Section R.7.10.18), avian toxicity data cannot be directly (numerically) compared 


with the T criterion (see Section 1.1.3 of Annex XIII to REACH). However, reprotoxicity 


studies or other chronic data on birds, if they exist, should be used in conjuction with 


other evidence of toxicity as part of a weight-of-evidence determination to conclude on 


substance toxicity (a NOEC  30 mg/kg food in a long term bird study should in this 


context be considered as a strong indicator of fulfilment of the T criterion). 


R.7.10.15 Information requirements for avian toxicity 


Annex X to REACH indicates that information on long-term or reproductive toxicity to 


birds should be considered for all substances manufactured or imported in quantities of 


1,000 t/y or more. Since this endpoint concerns vertebrate testing, Annex XI to REACH 


also applies, encouraging the use of alternative information. Although not listed in 


column 2 of Annex X to REACH, there are also exposure considerations (see Section 


R.7.10.17.4). 


Although not specified at lower tonnages, existing data may be available for some 


substances. These are most frequently from acute studies, and this document provides 


guidance on their interpretation and use. Nevertheless, data from long-term dietary 


studies are the most relevant because:  


 Few (if any) scenarios are likely to lead to acute poisoning risks for birds, and  


 Evidence from pesticides suggests that chronic effects cannot be reliably 


extrapolated or inferred from acute toxicity data (Sell, undated). 


PBT/vPvB assessment: 


In the context of the PBT/vPvB assessment, if the registrant cannot derive a definitive 


conclusion (i) (“The substance does not fulfil the PBT and vPvB criteria”) or (ii) (“The 


substance fulfils the PBT or vPvB criteria”) in the PBT/vPvB assessment using the 


relevant available information, he must, based on Section 2.1 of Annex XIII to REACH, 


generate the necessary information, regardless of his tonnage band (for further details, 


see Chapter R.11 of the Guidance on IR&CSA).  


The general presumption is that avian toxicity testing will not normally be necessary. At 


the same time, care must be taken not to underestimate the potential hazard to birds. 


New studies should only be proposed following careful consideration of all the available 


evidence. 


                                           


10 Secondary poisoning concerns the potential toxic impact of a substance on a predatory bird or 


mammal following ingestion of prey items (i.e. fish and earthworms) that contain the chemical. 


Accumulation of chemicals through the food chain may follow many different pathways along 


different trophic levels. This assessment is required for substances for which there is an indication 


for bioaccumulation potential (Appendix R.7.10—1). 
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R.7.10.16 Available information on avian toxicity 


The following sections summarise the types of data that may be available from 


laboratory tests. 


Avian toxicity tests are often carried out for substances with intentional biological activity 


as a result of regulatory approval requirements (especially active substances used in 


plant protection products, but also veterinary medicines and biocides). They are rarely 


performed for most other substances. Although REACH does not apply to such products, 


they are relevant in this context as a source of analogue data. 


There are currently no European databases for pesticides, biocides or veterinary 


medicines, although some are in development (e.g. the Statistical Evaluation of available 


Ecotoxicology data on plant protection products and their Metabolites (SEEM) database). 


Current pesticide data sources include: 


 the British Crop Protection Council Pesticide Manual (BCPC, 2003), 


 the German Federal Biological Research Centre for Agriculture and Forestry 


(BBA) database (http://www.bba.de/english/bbaeng.htm),  


 the Institut National de la Recherche Agronomique (INRA) AGRITOX database 


(www.inra.fr/agritox/php/fiches.php), 


 the footprint database (http://sitem.herts.ac.uk/aeru/iupac/, and 


 several US-EPA databases (http://www.epa.gov/pesticides/).  


General searches might retrieve documents from regulatory agencies or the EXTOXNET 


project (a co-operative project by the University of California-Davis, Oregon State 


University, Michigan State University, Cornell University, and the University of Idaho, 


http://extoxnet.orst.edu/). Finally, IUCLID contains unvalidated data sheets for high 


production volume substances, a few of which might include data on avian toxicity 


(http://esis.jrc.ec.europa.eu/). 


 Laboratory data on avian toxicity R.7.10.16.1


Testing data on avian toxicity 


In vitro data 


No specific avian in vitro methods are currently available or under development. A 


number of in vitro tests for assessing embryotoxic potential and endocrine disrupting 


properties in mammals have become available in recent years, and these are discussed 


in the specific guidance on reproductive and developmental toxicity (see Section R.7.6). 


In vivo data 


Table R.7.10—7 summarises the main existing test methods, as well as those proposed 


as draft OECD test guidelines. The guidelines for all three principal avian tests – acute, 


dietary and reproduction – are currently under review. Further details can be found in a 


Detailed Review Paper for Avian Two Generation Tests (OECD 2006a). It should be noted 


that acute tests will not be relevant to exposure scenarios normally considered for 



http://www.bba.de/english/bbaeng.htm

http://www.inra.fr/agritox/php/fiches.php

http://sitem.herts.ac.uk/aeru/iupac/

http://www.epa.gov/pesticides/

http://extoxnet.orst.edu/

http://esis.jrc.ec.europa.eu/
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industrial and consumer chemicals, but they are included since the data might already 


be available for some substances. 


A number of reviews of avian toxicity testing issues have been produced over the last 


decade, and these should be consulted if further details are required. All have a pesticide 


focus. The most up-to-date reviews are Hart et al. (2001), Mineau (2005), Bennett et al. 


(2005) and Bennett & Etterson (2006). Other useful sources of information include US-


EPA (1982a, 1982b and 1982c), SETAC (1995), OECD (1996), EC (2002a and 2002b) 


and EPPO (2003). 


Non-guideline toxicity studies may be encountered occasionally (e.g. egg exposure 


studies involving either injection or dipping). Such studies can be difficult to interpret 


due to the lack of standardised and calibrated response variables with which to compare 


the results. In addition, the exposure route will usually be of limited relevance to the 


dietary exposure route considered in the CSA. Metabolism in eggs may also be very 


different to that in the body. Such studies are therefore unlikely to provide information 


on use in quantitative risk assessment, although they might provide evidence of toxicity 


that requires further investigation. 


Non-testing data on avian toxicity 


(Q)SAR models 


Toxicity to Bobwhite Quail following both 14-day oral and 8-day dietary exposure can be 


predicted for pesticides and their metabolites using a free web-based modelling tool 


called “DEMETRA” (Development of Environmental Modules for Evaluation of Toxicity of 


pesticide Residues in Agriculture) (http://www.demetra-tox.net/; Benfenati, in press). 


The model was developed using experimental data produced according to official 


guidelines, and validated using external test sets. A number of quality criteria have been 


addressed according to the OECD guidelines11. It is unclear at the moment whether this 


model will be useful for other types of substance. 


No other Q(SAR) models are currently available.  


  


                                           


11 The ECB may wish to produce a QRF to provide details on domain, no. of chemicals in training 
set, etc. 



http://www.demetra-tox.net/
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Table R.7.10—7 Summary of existing and proposed standardised avian 


toxicity tests 


Test Guideline Summary of the test Information derived 


Acute oral 


toxicity
12


  


Draft 


OECD TG 


223 


(OECD, 


2002)  


 


USEPA/ 


OPPTS 


850.2100 


(US-EPA, 


1996a) 


The test involves direct exposure 


of birds to measured single oral 


doses of the test substance, 


followed by observation for a 


number of days. Administration is 


by gavage either in a suitable 


solvent vehicle or in gelatine 


capsules. The highest dose need 


not exceed 2,000 mg/kg bw. 


Regurgitation should be avoided 


because it compromises the 


evaluation of toxicity. Lowering 


dose volume or changing carriers 


may reduce the incidence of 


regurgitation. 


The test provides a quantitative 


measurement of mortality (LD50 


value), which acts as a standard 


index of inherent toxicity, since 


bird behaviour (i.e. dietary 


consumption) cannot influence the 


dose received. It is therefore 


useful as a general guide for 


range finding for other studies, 


and for comparative studies.  


The results are relevant to very 


short timescale exposures, and 


cannot be used to indicate chronic 


toxicity. This test is therefore of 


low relevance for the assessment 


of food chain risks. 


Dietary 


toxicity  


OECD TG 


205 


(1984a) 


USEPA/ 


OPPTS 


850.2200 


(US-EPA, 


1996b) 


This is a short-term test, in which 


groups of 10-day old birds are 


exposed to graduated 


concentrations (determined in a 


range-finding test) of the test 


substance in their diet for a period 


of 5 days, followed by a recovery 


period. Multiple oral dosing may 


be necessary for very volatile or 


unstable compounds.  


The test is not designed to 


simulate realistic field conditions, 


or provide a good characterisation 


of sub-lethal effects. Other 


drawbacks include:  


food avoidance13, and lack of 


replication (which limits the power 


of the test to detect effects). 


The test provides a quantitative 


measurement of mortality (e.g. 5-


day LC50 value) and can act as a 


range-finder for the chronic 


reproduction test (a full test is not 


necessary if the range-finding test 


shows that the LC50 is above 


5,000 mg/kg diet). 


                                           


12 Efforts to combine these two test methods into one internationally harmonized test guideline are 
currently ongoing in the OECD Test Guideline Programme 


13 Food avoidance responses can influence a substance’s hazard and also risk potential by 
restricting exposure, although this will vary between species. A draft OECD Guidance Document on 
Testing Avian Avoidance Behaviour is under development (OECD 2003). In the current revision of 
TG 205 the method will be revised to generate information that also can be used for the 


assessment of avoidance behaviour. There are no international protocols on avian repellency yet 
available. However a purpose of such a test i.e. the screening of repellent substances could be 
achieved by using the results of a revised dietary guideline (OECD, 2006b). Repellency is of limited 
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Test Guideline Summary of the test Information derived 


Reproduction
14


  


OECD TG 


206 


(1984b) 


USEPA/ 


OPPTS 


850.2300 


(US-EPA, 


1996c) 


Breeding birds are exposed via 


the diet over a long-term (sub-


chronic) period to at least three 


concentrations of the test 


substance. The highest 


concentration should be 


approximately one half of the 


acute dietary LC10; lower 


concentrations should be 


geometrically spaced at fractions 


of the highest dose. An upper 


dose limit should be set at 1,000 


ppm (unless this would cause 


severe parental toxicity). 


The test substance should possess 


characteristics that allow uniform 


mixing in the diet. The test 


guideline cannot be used for 


highly volatile or unstable 


substances. 


The test enables the identification 


of adverse effects on reproductive 


performance linked to gonadal 


functionality at exposure levels 


lower than those that cause 


serious parental toxicity.  


The most important endpoint is 


the production of chicks that have 


the potential to mature into 


sexually viable adults. Other 


intermediate parameters are also 


measured (e.g. mortality of 


adults, onset of lay, numbers of 


eggs produced, eggshell 


parameters, fertility, egg 


hatchability and effects on young 


birds). These can give information 


on the mechanisms of toxicity 


that contributes to overall 


breeding success.  


The test should provide a NOEC 


value (i.e. the concentration in 


adult diet that shows no reduction 


in the production of viable chicks) 


along with the statistical power of 


the test. 


It is critical that all endpoints be 


taken into account when using the 


results from the test for risk 


assessment. The weight given to 


intermediate endpoints in the 


absence of a problem in overall 


chick production is a case-by-case 


decision which must be made 


after consideration of the possible 


or likely consequences in the wild.  


The ecological significance of 


effects on each of the parameters 


measured may differ.  


                                                                                                                                   


relevance for long-term endpoints involving only low concentrations of test substance. Further 
guidance, if needed, can be found in the references cited in the main text. 


14 Some work has been done to develop a one-gen test OECD draft TG (2000) Avian Reproduction 


Toxicity Test in the Japanese Quail or Northern Bobwhite) but this is not yet at a suitable stage to 
be discussed further. 
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Test Guideline Summary of the test Information derived 


OECD TG 206 was not designed to accurately reflect a bird’s full breeding cycle, and some 


ecologically important endpoints are not covered  (e.g. the onset of laying, parental competence in 


incubation, and feeding of young birds). Although these might not always be significant gaps, further 


work is underway to develop a test that will be able to detect all the potential effects of endocrine 


disrupting chemicals, and this is described briefly below.  


Two-


generation 


avian 


reproduction 


toxicity  


Draft 


OECD TG 


proposal 


(OECD, 


2006)  


The proposed guideline aims to 


examine the effects of a chemical 


on a broad set of reproductive 


fitness and physiological 


endpoints in a quail species over 


two generations. However, 


several research areas have been 


identified, and an agreed test 


guideline is unlikely to be 


available for some time. 


The test is designed to determine 


whether effects are a primary 


disturbance (with direct impacts 


on the endocrine system) or a 


secondary disturbance (with 


impacts on other target organs 


that cause endocrine effects) of 


endocrine function. Currently, 


endpoints to be covered include 


egg production and viability, 


hatching success, survival of 


chicks to 14 days of age, genetic 


sex, onset of sexual maturation, 


body weight, and male copulatory 


behaviour, gross morphology and 


histology of specific organs, as 


well as levels of sex hormones, 


corticosterone, and thyroid 


hormones. 
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Read-across and categories 


Experience of read-across approaches for avian toxicity is very limited for industrial and 


consumer chemicals. The same approach should therefore be adopted as for mammalian 


tests (see Section R.7.6 for specific guidance on reproductive and developmental 


toxicity). 


In addition, it should be considered whether the chemical has any structural similarity to 


other substances to which birds are known to be especially sensitive, such as 


organophosphates, certain metals and their compounds (e.g. cadmium, lead, selenium) 


and certain pesticide or veterinary medicine active substances (e.g. DDT). Further 


research is needed to identify structural alerts for chronic avian toxicity. 


 Field data on avian toxicity R.7.10.16.2


Field data will not usually be available, and it is unlikely that a registrant will ever need 


to conduct a specific field study to look for bird effects (as sometimes required for 


pesticides). Recommendations on methodology are given in EC (2002a) and further 


discussion is provided in Hart et al. (2001) and SETAC (2005). The kind of data that 


result from such studies varies according to the test design, although they tend to focus 


on short-term impacts and are therefore of limited use for risk assessment of long-term 


effects. 


Wildlife incident investigation or other monitoring schemes might rarely provide some 


evidence that birds are being affected by exposure to a specific substance. Interpretation 


is often complicated and it may be difficult to attribute the observed effects to a specific 


cause. However, such data can be used to support the assessment of risks due to 


secondary poisoning on a case-by-case basis. 


R.7.10.17 Evaluation of available information on avian toxicity 


 Laboratory data on avian toxicity R.7.10.17.1


Testing data on avian toxicity 


In vitro data 


No specific avian methods are currently available. The specific guidance on reproductive 


and developmental toxicity (see Section R.7.6) provides guidance on evaluation of some 


types of test that are relevant to mammalian reproduction. It should be noted that these 


are only relevant for one – albeit very important – aspect of long-term toxicity. In 


addition, these tests do not take metabolism into account, and metabolic rates and 


pathways may differ significantly between birds and mammals. 


In vivo data 


Ideally, test results will be available from studies conducted to standard guidelines with 


appropriate quality assurance, reported in sufficient detail to include the raw data. Data 


from other studies should be considered on a case-by-case basis. For example, expert 


judgement is needed to identify any deviations from modern standards and assess their 


influence on the credibility of the outcome. A non-standard test might provide an 


indication of possible effects that are not identified in other studies or evidence of very 


low or high toxicity. If the data are used, this must be scientifically justified.  
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For tests involving dietary exposure, stability and homogeneity of the substance in the 


food must be maintained. Results of studies involving highly volatile or unstable 


substances therefore need careful consideration, and it might not be possible to 


adequately test such substances or those that otherwise cannot be administered in a 


suitable form in the diet. In such cases, it is unlikely that birds would be exposed to the 


substance in the diet either, for similar reasons. If a vehicle is used, this must be of low 


toxicity, and must not interfere with the toxicity of the test substance. Validity criteria 


are given in the OECD guidelines.  


Acute/short-term tests 


Existing acute test data can be useful if no other avian data are available, although they 


are not preferred. Regurgitation/emesis can substantially reduce the dose absorbed in 


acute oral toxicity tests, and therefore affect the interpretation of the test results. 


Similarly, food avoidance in dietary tests may lead to effects related to starvation rather 


than chemical toxicity. Tests should therefore be interpreted carefully for any evidence of 


such responses - the test may not be valid if regurgitation occurs at all doses. 


Long-term tests 


A number of issues should be considered in the evaluation of long-term tests, as listed in 


Table R.7.10—8. In principle, only endpoints related to survival rate, reproduction rate 


and development of individuals are ecotoxicologically relevant. 


Table R.7.10—8 Summary of interpretational issues for long-term toxicity 


tests 


Long-term 


testing issue 


Comment 


Category of 


endpoint 


Reproduction tests include parental and reproductive endpoints. An endpoint 


relating to overall reproductive success should normally be selected to define the 


long-term NOEC. Depending on the individual case and the availability of data, 


this could be the reproduction rate, the survival or growth rate of the offspring, or 


behavioural parameters in adults or young. 


In some cases, other endpoints (e.g. certain biochemical responses) may be more 


sensitive, although they might not be ecologically relevant. Guidance on 


interpretation of such data, if they are available, is provided in OECD (1996). In 


summary, any conclusions of biological significance must be based on changes that: 


Occur in a dose-response fashion (i.e. more abundant or pronounced in higher 


exposure groups); 


Are accompanied by confirmatory changes (i.e. differences in a biochemical 


parameter or organ weight, or histologically observable changes in tissue 


structure); and,  


Most importantly, are related to an adverse condition that would compromise the 


ability of the animal to survive, grow or reproduce in the wild (e.g. pronounced 


effects on body weight and food consumption (if this is a toxic response and not 


caused by avoidance)).  
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Long-term 


testing issue 


Comment 


Statistical 


power 


The NOEC is based on the most sensitive endpoint of the test as determined by 


the lack of statistical significance compared with the control. This does not 


necessarily equate to biological significance. For example, in a high quality (low 


variation coefficient, high power) avian reproduction test it may be possible to 


prove that a 5% deviation in hatchling weight is statistically significant, although 


this would not be detectable in normal tests. If the chick weight at day 14 is 


normal, such an effect should not be considered as biologically relevant.  


The NOEC may therefore be used as a worst case value for risk assessment, but it 


may be possible to refine this if necessary by considering the ecological relevance 


of the effects seen at doses above the NOEC (e.g. see Bennett et al., 2005). 


Time course 


of effects 


Sublethal effects that are transient or reversible after termination of exposure are 


less relevant than continuous or irreversible effects (this may depend on how fast 


the reversal takes place). If reproductive effects in a multigeneration study are 


more pronounced in the second generation whereas in practice exposure will be 


restricted to a short time period then the reproductive NOEC after the first 


generation should be used as a possible refinement step (unless in exceptional 


cases, e.g. with suspected endocrine disrupters, where effects in the second 


generation may be attributable to a brief exposure period in the first generation). 


Parental 


toxicity 


Parental toxicity should be avoided if possible. Effects that are only observed in 


the concentration range that leads to clear parental toxicity need careful 


consideration. For example, a decline in egg laying may be the result of reduced 


feeding by the adult birds, and would therefore not be a reproductive effect. 


Exposure 


considerations 


For highly hydrophobic substances, or substances that are otherwise expected to 


be significantly accumulative, measurements of the substance in tissues should be 


considered as an additional endpoint to determine whether concentrations have 


reached a plateau before the end of the exposure period. 


 


Non-test data on avian toxicity 


(Q)SAR models  


If QSAR models that have been developed for pesticides are used, their relevance for a 


particular substance should be considered and explained (especially in relation to the 


applicability domain). It is likely that QSAR approaches will not be suitable for the 


majority of substances for the foreseeable future, in terms of both the endpoints covered 


(i.e. acute effects only) and the chemical domain. 


Read-across and categories 


The same principles apply as for mammalian acute toxicity (see Section R.7.4), repeated 


dose toxicity (Section R.7.5) and reproductive toxicity studies (Section R.7.6). Ideally, 


the substances should have similar physico-chemical properties and toxicokinetic 


profiles, and information will be available about which functional groups are implicated in 


any observed avian toxicity. The comparison should take account of reproductive or 


other chronic effects observed in fish and mammals as well as birds. The absolute 
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toxicity of a substance cannot be directly extrapolated from fish or mammals to birds, 


but relative sensitivities might provide enough evidence in some circumstances. 


  Field data on avian toxicity R.7.10.17.2


It will be very unusual for field studies to indicate chronic effects in wild birds, and these 


need to be considered case-by-case. Results should be interpreted with caution, and 


confounding factors addressed before deciding what level of any particular substance is 


linked to the observed effect. The relevance and statistical power of the study should 


also be assessed. Further discussion is provided in Hart et al. (2001) and OECD (1996). 


 Remaining uncertainty for avian toxicity R.7.10.17.3


Avian toxicity data are not available for the majority of substances. Assessments of 


secondary poisoning are therefore usually reliant on mammalian toxicity data. The 


relative sensitivities of birds and mammals following chronic exposures require further 


research. For example, there is some evidence from pesticide data that birds may be an 


order of magnitude more sensitive in some cases. The validity of read-across between 


analogue substances is also untested. 


Even when studies are available, there are still many sources of uncertainty that need to 


be taken into account in the assessment of avian effects. Only a very few species are 


tested in the laboratory, and it is important to be aware that there is significant variation 


in response between species and individuals, and differences between laboratory and 


field situations (e.g. diet quality, stressors, differing exposures over time). Further 


details are provided in Hart et al. (2001). These issues are assumed by convention to be 


accounted for collectively using an extrapolation or assessment factor (see Section 


R.7.10.18). It should be noted that these factors have not been calibrated against the 


uncertainties. 


In addition, it should be remembered that the model food chain for the screening 


assessment of secondary poisoning risks is relatively simplistic and reliant on a number 


of assumptions (see Section R.7.10.8 for further details). It may often be possible to 


refine the exposure scenario (e.g. by more sophisticated modelling, including use of 


more specific information about the most significant prey and predator organisms of the 


food chain considered concerning for example  bioavailability of the substance in food 


and feeding habits and/or gathering better exposure information such as emission, 


degradation or monitoring data). Regardless of the calculations that are performed, it is 


always useful to perform a sensitivity analysis, i.e. list those items that have some 


associated uncertainty, and discuss whether these uncertainties can be quantified 


together with their overall impact on the conclusions of the assessment. 


For complex mixtures, the toxicity test result is likely to be expressed in terms of the 


whole substance. However, the exposure concentration may be derived for different 


representative components, in which case the PEC/PNEC comparison will require expert 


judgement to decide if the toxicity data are appropriate for all components, and whether 


further toxicity data are needed for any specific component.  


 Exposure considerations for avian toxicity R.7.10.17.4


No specific exposure-related exclusion criteria are provided in column 2 of Annex X. 
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In pesticide risk assessment, decisions on the need for reproduction tests may depend 


on whether adult birds are exposed during the breeding season (EC, 2002a). However, it 


is highly unlikely that the use of an industrial or consumer chemical would be so 


restricted as to exclude breeding season exposure. In some cases, the use pattern might 


limit exposure to birds. For example, production and use might only take place at a small 


number of industrial sites with very low releases, with low probability of any significant 


release from products (an example might be a sealant additive). In cases where the 


exposure is considered negligible, an appropriate justification should be given, taking 


care that this covers all stages of the substance’s life cycle. 


If releases to air, water and/or soil can occur, then the need to perform a new avian 


toxicity test at the 1,000 t/y level should be decided following a risk assessment for 


secondary poisoning. It should be noted that the exposure of birds is generally only 


considered for the fish and earthworm food chains following the release of a substance 


via a sewage treatment works15. The need to conduct a secondary poisoning assessment 


is triggered by a number of factors (see Section R.16.4.3.5 for further guidance). If 


these criteria are not met, then further investigation of chronic avian toxicity is 


unnecessary. For example, it is unlikely that a secondary poisoning risk will be identified 


for substances that: 


 are readily biodegradable, and  


 have a low potential for bioaccumulation in fish and earthworms (e.g. a fish 


BCF below 100, or in the absence of such data on neutral organic substances 


a log Kow below 3). 


These properties may therefore be used as part of an argument for demonstrating low 


exposure potential for birds, although care may be needed (e.g. high local 


concentrations could still be reached in some circumstances, for example due to 


widespread continuous releases). 


R.7.10.18 Conclusions for avian toxicity 


The aim is to derive a PNEC for birds based on the available data. Given the absence of 


reliable QSARs and in vitro methods, in most cases it is expected that an initial attempt 


to estimate avian toxicity can be made by read-across from suitable analogue 


substances (possibly as part of a category). The preferred value must be scientifically 


justified for use in the assessment. 


 Concluding on suitability for PBT/vPvB assessment R.7.10.18.1


In the context of PBT/vPvB assessment, avian toxicity data should be used in conjuction 


with other evidence of toxicity as part of a weight-of-evidence determination to conclude 


on substance toxicity. If the existing avian toxicity study is of poor quality, or the effect 


is unclear or based on only minor symptoms, an additional study might be needed if the 


decision is critical to the overall assessment, in which case a limit test would be 


preferred. The ecological significance of the effect should also be considered (e.g. how 


                                           


15 It may sometimes be appropriate to model exposure of marine predators, in which case the 
scenario might not involve a sewage treatment stage. 
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important is a sub-lethal effect compared to those of natural stressors, and what would 


be their effect on population stability or ecosystem function?). Further guidance is 


provided in Bennett et al. (2005). 


Further guidance on criteria is provided in Chapter R.11 of the Guidance on IR&CSA. 


 Concluding on suitability for use in chemical safety R.7.10.18.2


assessment  


Data obtained from species used in standard test methods are assumed to be 


representative of all species (including marine). Since the scenario under consideration 


concerns the effects of a chemical on birds via their diet, only toxicity studies using oral 


exposure are relevant. Dietary studies are preferred, since these are most relevant to 


the exposure route under investigation. Oral gavage studies might provide some 


evidence of very high or low acute toxicity in some cases, which could be used as part of 


a Weight-of-Evidence argument provided that a reasoned case is made. Egg dipping 


studies are not relevant, although they might indicate an effect that requires further 


investigation. 


R.7.10.19 Integrated testing strategy (ITS) for avian toxicity 


 Objective / General principles R.7.10.19.1


In general, a test strategy is only relevant for substances made or supplied at levels of 


1,000 t/y or higher (although there may be a need for further investigation if a risk is 


identified at lower tonnage based on existing acute data). Furthermore, collection and/or 


generation of additional avian toxicity data are required for the PBT/vPvB assessment in 


all cases where a registrant, while carrying out the CSA, has identified is substance as P 


and B but cannot draw an unequivocal conclusion on whether the T criterion in Annex 


XIII to REACH is met or not and avian toxicity testing would be needed to draw a 


definitive conclusion on T. This obligation applies for all ≥ 10 tpa registrations (see 


Chapter R.11 of the Guidance on IR&CSA for further details). 


The general presumption is that avian toxicity testing will not normally be necessary. At 


the same time, care must be taken not to underestimate the potential risks faced by 


birds. New studies should only be proposed following careful consideration of all the 


available evidence, and the objective of the testing strategy is therefore to ensure that 


only relevant information is gathered. 


 Preliminary considerations R.7.10.19.2


The need for chronic avian toxicity testing is explicitly linked to the secondary poisoning 


assessment. A decision on the need to conduct avian testing may be postponed if other 


actions are likely to result from the rest of the environmental (or human health) 


assessment. For example: 


 No further testing on birds is necessary if the substance is a potential PBT or 


vPvB substance on the basis of other data (the relevant PBT test strategy 


should be followed first). If such properties were confirmed, then further 


animal testing would be unnecessary since long-term effects can be 


anticipated.  
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 The exposure assessment may need to be refined if risks are initially identified 


for the aquatic or terrestrial environments. This may include the 


recommendation of improved risk management measures. 


 A test with birds can await the outcome of any further chronic mammalian 


testing proposed for the human health assessment (unless it is already 


suspected that birds may be more sensitive, e.g. because of evidence from 


analogue substances). 


Three main cases can be distinguished where further testing may be an option: 


 Only acute avian toxicity data are available. A decision on the need for 


further chronic testing will depend on the outcome of the risk assessment 


using a PNEC based on these data, in comparison to the conclusions for 


mammalian predators. For example, if a risk is identified for birds but not 


mammals, a chronic test will allow the PNECbird to be refined.  


 Only a poor quality chronic study is available. If the risk is borderline 


(e.g. the PEC is only just greater or less than the resulting PNEC), a 


replacement study might be necessary to provide more confidence in the 


conclusion.  


 No avian toxicity data are available. A decision must be made as to 


whether this represents a significant data gap or not. It is assumed that a risk 


characterisation based on the available mammalian toxicity data set will give 


an indication of the possible risks of the chemical to higher organisms in the 


environment (care should be taken to consider any effects that have been 


excluded as irrelevant for human health). However, given the lack of 


information on relative sensitivities between birds and mammals, avian 


testing may be required if: 


- the substance has a potential for contaminating food chains – for 


example, because it is not readily biodegradable and is accumulative 


(e.g. fish BCF above 100, or other indications of bioaccumulation from 


mammalian tests such as low metabolic rate, high affinity for fat 


tissues, long period to reach a plateau concentration in tissues, or slow 


elimination rate), and 


- there is evidence of toxicity in mammalian repeat dose or reproduction 


tests.   


As a toxicity testing trigger only, it is suggested that the PNECmammal is 


reduced by a factor of 10 to derive a screening PNECbird: if the 


subsequent risk characterisation ratio is above 1, and the exposure 


assessment cannot be refined further, then avian toxicity data should 


be sought (see Section R.7.10.19.3). 


In all cases before a new toxicity test is performed, efforts should first be made to refine 


the PEC (including consideration of risk management measures) because the exposure 


scenario is based on a number of conservative assumptions. If avian testing is 


necessary, a limit test might be appropriate. 
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 Testing strategy for avian toxicity R.7.10.19.3


This assumes that chronic avian toxicity needs to be addressed. If no suitable analogue 


data exist (which will often be the case), or there is some doubt about the validity of the 


read-across, further testing is required on the substance itself. This may also be the case 


if the substance is part of a larger category for which avian toxicity data are limited (in 


which case it might be possible to develop a strategy to provide data on several related 


substances, based on a single (or few) test(s). The substance that appears the most 


toxic to mammals and fish should be selected for further testing with birds in the first 


instance). 


The avian reproduction test (OECD TG 206) should be conducted to provide a reliable 


chronic NOEC. It may be possible to conduct a limit test (based on the highest PEC 


multiplied by 30): if no effects are observed at this limit concentration then no further 


investigation is necessary. A judgment will be needed as to whether this approach is 


likely to offer any disadvantage compared to a full test (e.g. the substance may be part 


of a category, where further information on dose-response may be needed). Exceptions 


to this test may be as follows: 


 In some cases, it might be appropriate to conduct an acute test to provide a 


preliminary indication of avian toxicity. For example, this could be useful if 


several related substances have no avian toxicity data, and some comparative 


data are needed to test the appropriateness of a read-across argument when 


only one is subject to a reproduction test. This could be a limit test in the first 


instance, since it is not necessary to establish a full dose-response 


relationship. A tentative PNECoral can be derived from the result of a dietary 


test (OECD TG 205), in which case the limit could be either 5,000 mg/kg diet 


or the highest PEC multiplied by 3,000 (whichever is the lowest). However, 


given the uncertainties in extrapolating from acute to chronic effects, a 


chronic test will usually be preferred. 


 If the substance clearly shows an endocrine disrupting effect in mammals with 


a high potency (i.e. acting at doses well below the threshold for other 


endpoints), it may be appropriate to conduct a multi-generation test instead. 


Since the protocols for such tests have not been internationally agreed, these 


would need to be discussed with the relevant regulatory bodies before 


embarking on a study. In addition, it is likely that such substances would be 


authorised and so the sacrifice or more vertebrates might not be justified. 


It should be noted that this scheme does not include requirements to collect field data. 


This should only be considered in exceptional circumstances. 


The ITS is presented as a flow chart in Figure R.7.10—3. 
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Figure R.7.10—3 ITS for avian toxicity16 


 


  


                                           


16 In the figure the reference to Chapter R10 corresponds to Section R.7.10.8 on secondary 
poisoning 
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 Effects on terrestrial organisms  R.7.11


R.7.11.1 Introduction 


Substances introduced into the environment may pose a hazard to terrestrial organisms 


and as such potentially have deleterious effects on ecological processes within natural 


and anthropogenic ecosystems. Due to the complexity and diversity of the terrestrial 


environment, a comprehensive effect assessment for the whole compartment can only 


be achieved by a set of assessment endpoints covering (i) the different routes by which 


terrestrial organisms may be exposed to substances (i.e. air, food, pore water, bulk-soil) 


and (ii) the most relevant taxonomic and functional groups of terrestrial organisms 


(micro-organism, plants, invertebrates, vertebrates) being potentially affected (CSTEE, 


2000). The scope of the terrestrial effect assessment under the adopted REACH 


regulation is restricted to soil organisms in a narrow sense, i.e. on non-vertebrate 


organisms living the majority of their lifetime within the soil and being exposed to 


substances via the soil pathway and in line with the previous practice in the 


environmental risk assessment of new and existing substances in the EU. The actual 


scoping of the effect assessment for the terrestrial environment does not include (EU, 


2003): 


 terrestrial invertebrates living above-ground (e.g. ground dwelling beetles), 


 terrestrial vertebrates living a part of their lifetime in soils (e.g. mice), 


 groundwater organism (invertebrates and micro-organism), and 


 adverse effects on soil functions that are only indirectly linked to the biota in 


soils (e.g. buffering capacity, formation of soil structure, water cycle etc.) It 


should be stressed however that by addressing direct effects on soil biota, 


potential effects on these soil functions indirectly addressed (see below). 


As for terrestrial vertebrates living above-ground reference is made to the relevant 


sections for mammals (Sections R.7.2 to R.7.7) and birds (Section R.7.10.14).  


The importance of assessing the potential adverse effects on soil organisms within the 


environmental risk assessment of substances is at least two-fold:  


First, there is a general concern with regard to the exposure of soil organisms, as soils 


are a major sink for anthropogenic substances emitted into the environment. This is 


especially pivotal for persistent substances with an inherent toxic potential, which may 


accumulate in soils and thereby posing a long-term risk to soil organisms. Second, 


protection of specific soil organisms is critical due to their role in maintaining soil 


functions, e.g. the breakdown of organic matter, formation of soil structure and cycling 


of nutrients. In view of the latter, protection goals for soil can both relate to structure 


(diversity and structure of soil organisms communities) and functions (ecosystem 


functions provided by soil organism communities) of soil biota.  


Valuable contributions for assessing the effect of a specific substance on soil organisms 


may be obtained from endpoints such as physical-chemical properties (Section R.7.1) 


and (bio-) degradation (Section R.7.9) providing information on the fate of the 


substance. In the absence of experimental data on soil organisms data can be used that 


were generated on aquatic organisms (Equilibrium Partitioning Method, EPM); 
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information requirements for aquatic organisms under REACH are addressed in Section 


R.7.8. However, due to the high level of uncertainty regarding the area of validity of the 


EPM, this approach should be limited to screening purposes only. 


The complexity, heterogeneity and diversity of soil ecosystems are the major challenge 


when assessing potential adverse effects of substances on soil organisms. This holds true 


both regarding soil as substrate, and thus exposure medium, and the biota communities 


living in the soil. Spatial and temporal fluctuations in environmental conditions, i.e. 


climate increase the complexity of assessing potential effects in soil. 


Soil 


If considered as an exposure medium soil is characterised by a highly complex, three-


phase system consisting of non-organic and dead organic matter, soil pore water and 


pore space (soil air). Substances released to the soil system are exposed to different 


physical, chemical and biological processes that may influence their fate (e.g. 


distribution, sorption/ de-sorption, transformation, binding and breakdown) and as such 


their bioavailability (see below) and effects on soil organisms. Moreover, structure, 


texture and biological activity greatly varies between different soil types and sites, 


respectively and soil properties even may alter due to changing environmental conditions 


(e.g. changes in organic matter content or amount of soil pores). As a consequence, the 


comparability of fate and effect data between different soils is limited, making 


extrapolations cumbersome. Hence, the selection of appropriate soils for biological 


testing or monitoring procedures is a crucial step when assessing the effects on soil 


organisms. Furthermore, standardisation of soil effect data to a given soil parameter 


(e.g. organic matter content or clay content) is common practice. 


Soil organisms 


Typical soil organism communities in the field are highly diverse regarding their 


taxonomic composition and structured by complex inter-relationships (e.g. food-webs). 


Due to the diversity of species, a multitude of potential receptors for adverse effects of 


toxic substances exist in soils differing in size, soil micro-habitat, physiology and life-


history. Consequently, a set of indicators representing three soil organism groups of 


major ecological importance and covering all relevant soil exposure pathways is required 


for a comprehensive effect assessment of substances in soils (see Table R.7.11—1). 
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Table R.7.11—1 Major groups of soil organisms to be considered in effect 


assessment  


Organism group Ecological process Soil exposure pathway Important taxa 


Plants Primary production Mainly soil pore water 


(by root uptake) 


All higher plants 


Invertebrates Breakdown of organic 


matter 


Formation of soil 


structure 


Diverse and multiple 


uptake routes (soil pore 


water, ingestion of soil 


material, soil air, 


secondary poisoning) 


Earthworms, 


springtails, mites 


Micro-organisms Re-cycling of nutrients Mainly soil pore water  Bacteria, 


protozoa, fungi 


 


Soil bioassay 


Soil bioassays are at present the most important method to generate empirical 


information on the toxicity of substances to soil organisms. Such bioassays are 


conducted by exposing test organisms to increasing concentrations of the test substance 


in soil, under controlled laboratory conditions. Short-term (e.g. mortality) or long-term 


(e.g. inhibition of growth or reproduction) toxic effects are measured. Ideally, toxicity 


testing results reveal information on the concentration-effect relationship and allow for 


the statistical derivation of defined Effect Concentrations (ECx, i.e. effective 


concentration resulting in x % effect) and/ or No Observed Effect Concentrations 


(NOEC). By convention, ECx and NOEC values generated by internationally standardised 


test guidelines (OECD, ISO) offer the most reliable toxicity data. However, only a limited 


number of standard test guidelines for soil organism are at present available, a fact that 


mirrors the generally limited data-base on the toxicity of substances towards soil 


organisms. 


Bioavailability 


By addressing bioavailability of substances in soil, a potential method to deal with the 


diversity and complexity of soils is provided. Bioavailability considers the processes of 


mass transfer and uptake of substances into soil-living organisms which are determined 


by substance properties (key parameter: water solubility, KOC, vapour pressure), soil 


properties (with key parameter: clay content, organic matter content, pH-value, cation 


exchange capacity) and the biology of soil organisms (key parameter: micro-habitat, 


morphology, physiology, life-span). The practical meaning for effect assessment of both 


organic substances and metals is the observation that not the total loading rate, but only 


the bioavailable fraction of a substance in soil is decisive for the observed toxicity. 


Although being subject to extensive research activities in the past decade, there is 


actually no general approach for assessing the bioavailability of substances in soils. 


Major difficulties are the differences and the restricted knowledge about exposure 


pathways relevant for soil organisms and the fact that bioavailability is time-dependent. 


The latter phenomenon is commonly described as a process of “ageing” of substances in 


soil: Due to increasing sorption, binding and incorporation into the soil matrix, 
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bioavailability and consequently toxicity changes (mostly decreases) with time. 


Additional factors like climate conditions and land use may also influence bioavailability. 


Nonetheless, bioavailability should be critically considered when interpreting existing soil 


toxicity data as well as during the design of new studies. 


 Objective R.7.11.1.1


The overall objective of the effect assessment scheme proposed in this section is to 


gather adequate (i.e. reliable and relevant) information on the inherent toxic potential of 


specific substances to soil living organisms in order to: 


 Identify if, and if so, which of the most relevant groups of soil organisms may 


potentially be adversely affected by a specific substance when emitted into 


the soil compartment, and to 


 Derive a definite, scientifically reliable soil upper threshold concentration of no 


concern (Predicted No Effect Concentration for soil - PNECsoil) for those 


substances, for which adverse effects on soil organisms are to be expected. 


Based on the information and relevant toxicity data gathered during effect assessment, 


the derivation of the PNECsoil for a specific substance follows the general hazard 


assessment schemes as presented in a flow-chart of Section R.7.11.6.3. Comparison of 


the PNECsoil with the respective Predicted Environmental Concentration expected for soil 


(PECsoil) from relevant emission scenarios will finally lead to a conclusion concerning the 


risk to organisms living in the soil compartment (risk characterisation). A risk identified 


on the basis of a PEC/PNEC comparison can demonstrate the need for a more refined 


risk-assessment (either on the PEC or PNEC side), or – in cases where there are no 


options for further refinement - to risk management decisions.  


R.7.11.2 Information requirements 


 Standard information requirements R.7.11.2.1


Article 10 of REACH presents the information that should be submitted for registration 


and evaluation of substances. In Article 12 the dependence of the information 


requirements on production volume (tonnage) is established in a tiered system, 


reflecting that potential exposure increases with volume.  


Annexes VII-X to REACH specify the standard information requirements (presented in 


column 1). In addition, specific rules for their adaptation (presented in column 2) are 


included. These annexes set out the standard information requirements, but must be 


considered in conjunction with Annex XI to REACH, which allows variation from the 


standard approach. Annex XI to REACH contains general rules for adaptations of the 


standard information requirements that are established in Annexes VII to X. 


Furthermore, generation of data for the PBT/vPvB assessment is required, where a 


registrant, while carrying out the CSA, cannot draw an unequivocal conclusion on 


whether the criteria in Annex XIII to REACH are met or not and identifies that terrestrial 


(soil) toxicity data would take the PBT/vPvB assessment further. This obligation applies 


for all ≥ 10 tpa registrations (see Chapter R.11 of the Guidance on IR&CSA for further 


details). 
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The following represent the specific requirements related to terrestrial (soil) toxicity 


testing: 


Information requirements (column 1) and rules for adaptation of the standard 


information requirements (column 2) of the Annexes VII-X)   


a) Annex VII (Registration tonnage >1 t/y -<10 t/y) 


No terrestrial effects testing is required at this registration tonnage 


 


b) Annex VIII (Registration tonnage >10 t/y) 


No terrestrial effects testing is required at this registration tonnage 


 


c) Annex IX (Registration tonnage >100 t/y) 


Column 1 of this Annex establishes the standard information required for all substances 


manufactured or imported in quantities of 100 tonnes or more in accordance with Article 


12 (1) (d).  


Column 1 


Standard Information 


Required 


Column 2 


Specific rules for adaptation from Column 1 


9.2.3. Identification of 


degradation products 


Unless the substance is readily biodegradable 


9.4. Effects on terrestrial 


organisms 


9.4. These studies do not need to be conducted if direct and indirect 


exposure of the soil compartment is unlikely. 


In the absence of toxicity data for soil organisms, the EPM method may 


be applied to assess the exposure to soil organisms. The choice of the 


appropriate tests depends on the outcome of the chemical safety 


assessment. 


In particular for substances that have a high potential to adsorb to soil 


or that are very persistent, the registrant shall consider long-term 


toxicity testing instead of short-term. 


9.4.1. Short-term 


toxicity to invertebrates 


 


9.4.2. Effects on soil 


micro-organisms 


 


9.4.3. Short-term 


toxicity to plants 
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Identification and/or assessment of degradation products 


These data are only required if information on the degradation products following 


primary degradation is required in order to complete the Chemical Safety Assessment.  


Column 2: “Unless the substance is readily degradable” 


In these circumstances, it may be considered that any degradation products formed 


during such degradation would themselves be sufficiently rapidly degraded as not to 


require further assessment.  


Effects on terrestrial organisms 


Column 2: “these tests do not need to be conducted if direct and indirect exposure of 


soil compartment is unlikely.” 


If there is no exposure of the soil, or the exposure is so low that no refinement of the 


PEClocal or PECregional, or PNECsoil organisms is required, then this test may not be necessary. 


In general, it is assumed that soil exposure will occur unless it can be shown that there 


is no sludge application to land from exposed STPs and that aerial deposition are 


negligible and the relevance of other exposure pathways such as irrigation and/or 


contact with contaminated waste is unlikely. 


In the case of readily biodegradable substances which are not directly applied to soil it is 


generally assumed that the substance will not enter the terrestrial environment and as 


such there is no need for testing of soil organisms is required. Furthermore, other 


parameters (e.g. low log Koc/Pow) should be considered regarding the exposure pathway 


via STP sludge. In case of aerial deposition, other aspects such as photostability, vapour 


pressure, volatility, hydrolysis etc, should be taken into consideration.  


Column 2: “In the absence of toxicity data for soil organisms, the Equilibrium 


Partitioning Method may be applied to assess the hazard to soil organisms. The choice of 


the appropriate tests depends on the outcome of the Chemical Safety Assessment.” 


In the first instance, before new terrestrial effects testing is conducted, a PNECsoil may be 


calculated from the PNECwater using Equilibrium Partitioning. The results of this 


comparison can be incorporated into the Chemical Safety Assessment and may help 


determine which, if any of the terrestrial organisms detailed in the standard information 


requirements should be tested.  


 


Column 2: “In particular for substances that have a high potential to adsorb to soil or 


that are very persistent, the registrant shall consider long-term toxicity testing instead of 


short-term.” 


Some substances present a particular concern for soil, such as those substances that 


show a high potential to partition to soil, and hence may reach high concentrations, or 


those that are persistent. In both cases long-term exposure of terrestrial organisms is 


possible and the registrant should consider whether the long-term terrestrial effects 


testing identified in Annex X may be more appropriate. This is addressed in more detail 


in the integrated testing strategy in Section R.7.11.6.  
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d) Annex X (Registration tonnage >1000 t/y) 


Column 1 of this Annex establishes the standard information required for all substances 


manufactured or imported in quantities of 1000 tonnes or more in accordance with 


Article 12(1)(e). Accordingly, the information required in column 1 of this Annex is 


additional to that required in column 1 of Annex IX.  


Column 1 


Standard Information Required 


Column 2 


Specific rules for adaptation from Column 1 


9.4. Effects on terrestrial organisms 


 


9.4. Long-term toxicity testing shall be proposed by 


the registrant if the results of the chemical safety 


assessment according to Annex I indicates the need to 


investigate further the effects of the substance and/or 


degradation products on terrestrial organisms. The 


choice of the appropriate test(s) depends on the 


outcome of the chemical safety assessment. 


These studies do not need to be conducted if direct and 


indirect exposure of the soil compartment is unlikely. 


9.4.4. Long-term toxicity testing on 


invertebrates, unless already provided as 


part of Annex IX requirements. 


 


9.4.6. Long-term toxicity testing on 


plants, unless already provided as part 


of Annex IX requirements. 


 


 


Effects on terrestrial organisms 


Column 2: “These tests need not be conducted if direct and indirect exposure of soil 


compartment is unlikely.” 


If there is no exposure of the soil, or the exposure is so low that no refinement of the 


PEClocal or PECregional, or PNECsoil organisms is required, then this test may not be necessary. 


In general, it is assumed that soil exposure will occur unless it can be shown that there 


is no sludge application to land from exposed STPs and that aerial deposition are 


negligible and the relevance of other exposure pathways such as irrigation and/or 


contact with contaminated waste is unlikely.  


In the case of readily biodegradable substances which are not directly applied to soil it is 


generally assumed that the substance will not enter the terrestrial environment and as 


such there is no need for testing of soil organisms is required. 


Column 2: “Long-term toxicity testing shall be proposed by the registrant if the results 


of the chemical safety assessment according to Annex I indicate the need to investigate 


further the effects of the substance and/or degradation products on soil organisms. The 


choice of the appropriate test(s) depends on the outcome of the chemical safety 


assessment” 
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These tests need not be proposed if there is no risk to the soil compartment identified in 


the chemical safety assessment such that a revision of the PNECsoil is not required. 


Where further information on terrestrial organism toxicity is required, either on the 


substance or on any degradation products, the number and type of testing will be 


determined by the chemical safety assessment and the extent of the revision to the 


PNECsoil  required. 


PBT/vPvB assessment 


In the context of PBT/vPvB assessment, if the registrant cannot derive a definitive 


conclusion (i) (“The substance does not fulfil the PBT and vPvB criteria”) or (ii) (“The 


substance fulfils the PBT or vPvB criteria”) in the PBT/vPvB assessment using the 


relevant available information, he must, based on Section 2.1 of Annex XIII to REACH, 


generate the necessary information for deriving one of these conclusions, regardless of 


his tonnage band (for further details, see Chapter R.11 of the Guidance on IR&CSA). In 


such a case, the only possibility to refrain from testing or generating other necessary 


information is to treat the substance “as if it is a PBT or vPvB” (see Chapter R.11 of the 


Guidance on IR&CSA for details). 


R.7.11.3 Information and its sources  


Different types of information are relevant when assessing terrestrial exposure and 


subsequent toxicity to soil organisms. Useful information includes chemical and physical 


properties of substances and test systems as well as available testing data (in vitro and 


in vivo) and results from non-testing methods, such as the Equilibrium Partitioning 


Method. Sources of ecotoxicity data including terrestrial data have been listed in Chapter 


R3. Additional useful databases include US EPA ECOTOX database 


(http://cfpub.epa.gov/ecotox/) and OECD Screening Information DataSet (SIDS) for 


high volume chemicals 


(http://www.chem.unep.ch/irptc/sids/oecdsids/indexchemic.htm).  


Physical and chemical data on the test substance can assist with experimental design 


and provide information on the endpoint of interest. The following information is useful 


for designing the soil test and identifying the expected route of exposure to the 


substance: structural formula, purity, water solubility, n-octanol/water partition 


coefficient (log Kow), soil sorption behaviour, vapour pressure, chemical stability in water 


and light and biodegradability.  


 Laboratory data R.7.11.3.1


Non-testing data 


There is limited terrestrial toxicity data available for most substances. In the absence of 


terrestrial data, one option is to generate Q(SAR) predictions. General guidance on the 


use of (Q)SAR is provided in Section R.4.3.2.1 and specifically for aquatic (pelagic) 


toxicity in Section R.7.8. However at present there are no Q(SAR)s for soil ecotoxicology 


that have been well characterised. For example there are a few Q(SAR)s for earthworms, 


but these have not been fully validated (Van Gestel et al., 1990). Therefore terrestrial 


endpoint predictions using Q(SAR)s should be carefully evaluated, and only used as part 


of a Weight-of-Evidence approach (see Figure R.7.11—1). 



http://cfpub.epa.gov/ecotox/

http://www.chem.unep.ch/irptc/sids/oecdsids/indexchemic.htm
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Grouping of substances with similar chemical structures on the hypothesis that they will 


have a similar mode of action is a method which has been used in the past to provide 


non-testing data. The underlying idea is that when (testing-) effect-data are available for 


a substance within the (structural similar) group, these can be used to “predict” the 


toxicity of other substances in the same group. This method has been successfully used 


for PCBs and PAHs. 


Another option is to estimate concentrations causing terrestrial effects from those 


causing effects on aquatic organisms. Equilibrium partitioning theory is based on the 


assumption that soil toxicity expressed in terms of the freely-dissolved substance 


concentration in the pore water is the same as aquatic toxicity. Further guidance on how 


to use the equilibrium partitioning method is provided in Section R.10.6.1 as well as in 


the ITS in Section R.7.11.6.  


Testing data 


In vitro data 


There are no standardised test methods available at present, however there are a range 


of in vitro soil tests that may have been used to generate terrestrial endpoint data, and 


this information could be used as part of a Weight-of-Evidence approach (see Figure 


R.7.11—1). A useful review of in vitro techniques is provided in the CEH report, ‘Review 


of sublethal ecotoxicological tests for measuring harm in terrestrial ecosystems’ 


(Spurgeon et al., 2004). 


In vivo data  


The officially adopted OECD and ISO test guidelines are internationally agreed testing 


methods, and therefore should ideally be followed to generate data for risk assessments. 


Further details have been provided in this section on the OECD and ISO standard test 


guidelines which are recommended to test the toxicity of substances to soil organisms. 


However, there are a range of other standard and non-standard tests available, which 


can also be used to generate terrestrial endpoint data. Appendix R.7.11—1 includes a 


detailed list of terrestrial test methodologies, including several test methods that are 


currently under development. The data from non-standard methodologies will need to be 


assessed for their reliability, adequacy, relevance and completeness.  


OECD and ISO Test Guidelines 


i) Microbial Assays 


Microorganisms play an important role in the break-down and transformation of organic 


matter in fertile soils with many species contributing to different aspects of soil fertility. 


Therefore, any long-term interference with these biochemical processes could potentially 


disrupt nutrient cycling and this could alter soil fertility. A NOEC/ECx from these tests 


can be considered as a long-term result for microbial populations. 
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Soil Micro-organisms, Nitrogen Transformation Test – OECD 216 (OECD, 2000a); ISO 


14238 (ISO, 1997a)  


Soil Micro-organisms, Carbon Transformation Test – OECD 217(OECD, 2000b) ; ISO 


14239(ISO, 1997b) 


The carbon and nitrogen transformation tests are both designed to detect long-term 


adverse effects of a substance on the process of carbon or nitrogen transformation in 


aerobic soils over at least 28 days.  


For most non-agrochemicals the nitrogen transformation test is considered sufficient as 


nitrate transformation takes place subsequent to the degradation of carbon-nitrogen 


bonds. Therefore, if equal rates of nitrate production are found in treated and control 


soils, it is highly probable that the major carbon degradation pathways are intact and 


functional. 


Further ISO-standard methodologies are available, however since no corresponding 


OECD guideline exists, these methods are less commonly used than the 2 microbial 


assays mentioned above. 


Determination of potential nitrification, a rapid test by ammonium oxidation – ISO 5685 


(ISO, 2004a)  


Ammonium oxidation is the first step in autotrophic nitrification in soil. The method is 


based on measurement of the potential activity of the nitrifying population as assessed 


by the accumulation of nitrite over a short incubation period of 6 hours. The method 


does not assess growth of the nitrifying population. Inhibitory doses are calculated.  


Determination of abundance and activity of the soil micro-flora using respiration curves – 


ISO 17155 (ISO, 2002) 


This method is used to assess the effect of substances on the soil microbial activity by 


measuring the respiration rate (CO2 production or O2 consumption). The substance may 


kill the micro-flora, reduce their activity, enhance their vitality or have no effect (either 


because the toxicity of the substances is low or some species are replaced by more 


resistant ones). EC10/NOEC and EC50 are determined when toxicity is observed. 


ii) Invertebrate Assays 


Earthworm acute toxicity test – OECD 207 (OECD, 1984); ISO 11268-1 (ISO, 1993) 


The test is designed to assess the effect of substances on the survival of the earthworms 


Eisenia spp. Although the OECD guideline provides details of a filter paper contact test, 


this should only be used as a screening test, as the artificial soil method gives data far 


more representative of natural exposure of earthworms to substances without requiring 


significantly more resources to conduct. Mortality and the effects on biomass are 


determined after 2 weeks exposure, and these data are used to determine the median 


lethal concentration (LC50). Although Eisenia spp. are not typical soil species, as they 


tend to occur in soil rich in organic matter, its susceptibility to substances is considered 


to be representative of soil fauna and earthworm species. Eisenia spp. is also relatively 


easy to culture in lab conditions, with a short life cycle, and can be purchased 


commercially. 
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Earthworm reproduction test – OECD 222 (OECD, 2004a); ISO 11268-2 (ISO, 1998) 


The effects of substances on the reproduction of adult compost worms, Eisenia spp. is 


assessed over a period of 8 weeks. Adult worms are exposed to a range of 


concentrations of the test substance mixed into the soil. The range of test concentrations 


is selected to encompass those likely to cause both sub-lethal and lethal effects. 


Mortality and growth effects on the adult worms are determined after 4 weeks of 


exposure, and the effects on reproduction assessed after a further 4 weeks by counting 


the number of offspring present in the soil. The NOEC/ECx is determined by comparing 


the reproductive output of the worms exposed to the test substance to that of the 


control. 


Enchytraeid reproduction test – OECD 220 (OECD, 2004b) ; ISO 16387 (ISO, 2004b) 


Enchytraeids are soil dwelling organisms that occur in a wide range of soils, and can be 


used in laboratory tests are well as semi-field and field studies. The OECD guideline 


recommends the use of Enchytraeus albidus, which is easy to handle and breed and their 


generation time is significantly shorter than that of earthworms. The principle of the test 


is the same as for the earthworm reproduction test: adult worms are exposed to a range 


of concentrations of the test substance mixed into the soil. The duration of the 


reproductive test is 6 weeks, and mortality and morphological changes in the adults are 


determined after 3 weeks exposure. The adults are then removed and the number of 


offspring, hatched from the cocoons in the soil is counted after an additional 3 weeks 


exposure. The NOEC/ECx is determined by comparing the reproductive output of the 


worms exposed to the test substance, to the reproductive output of the control worms. 


Inhibition of reproduction of Collembola (Folsomia candida) – ISO 11267(ISO, 1999a) 


Collembolans are the most numerous and widely occurring insects in terrestrial 


ecosystems. This is one of the main reasons for why they have been widely used as 


bioindicators and test organisms for detecting the effects of environmental pollutants. 


The ISO guideline recommends the use of Folsomia candida, which reproduces by 


asexual reproduction and resides primarily in habitats rich in organic matter such as pot 


plants and compost heaps. A treated artificial soil is used as the exposure medium and a 


NOEC/ECx for survival and off-spring production is determined after 21 days. 


iii) Plant Assays 


The most suitable standard methodology for plants to be used for industrial substances 


that are likely to be applied via sewage sludge is OECD 208 (OECD, 2006a) guideline, 


which assesses seedling emergence and seedling growth. The second standard method 


OECD 227 (OECD, 2006b) is more suitable for substances that are likely to deposit on 


the leaves and above-ground portions of plants and through aerial deposition. There is 


also a recent ISO test guideline ISO 22030 (ISO, 2005a)), which assesses the chronic 


toxicity of higher plants. 


Terrestrial Plant Test: Seedling emergence and seedling growth test – OECD 208 (OECD 


2006a); ISO 11269-2(ISO, 2005b) 


The updated OECD guideline is designed to assess the potential effects of substances on 


seedling emergence and growth. Therefore, it is specific to a part of the plants life-cycle 


and does not cover chronic effects or effects on reproduction, however it is assumed to 


cover a sensitive stage in the life-cycle of a plant and therefore data obtained form this 
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study have been used as estimates of chronic toxicity. Seeds are placed in contact with 


soil treated with the test substance and evaluated for effects following usually 14 to 21 


days after 50% emergence of the seedlings in the control group. Endpoints measured 


are visual assessment of seedling emergence, dry shoot weight (alternatively wet shoot 


weight) and in certain cases shoot height, as well as an assessment of visible 


detrimental effects on different parts of the plant. These measurements and 


observations are compared to those of untreated control plants, to determine the EC50 


and NOEC/EC10. 


Terrestrial plant test: Vegetative vigour test – OECD 227 (OEC, 2006b) 


This guideline is designed to assess the potential effects on plants following deposition of 


the test substance on the leaves and above-ground portions of plants. Plants are grown 


from seed usually to the 2-4 true leaf stage. Test substance is then sprayed on the plant 


and leaf surfaces at an appropriate rate. After application, the plants are then evaluated 


against untreated control plants for effects on vigour and growth at various time 


intervals through 21-28 days after treatment. Endpoints are dry or wet shoot weight, in 


certain cases shoot height, as well as an assessment of visible detrimental effects on 


different parts of the plant. These measurements are compared to those of untreated 


control plants.  


Soil Quality –Biological Methods – Chronic toxicity in higher plants – ISO 22030 (ISO, 


2005a) 


This ISO test guideline describes a method for determining the inhibition of the growth 


and reproductive capability of higher plants by soils under controlled conditions. Two 


species are recommended, a rapid cycling variant of turnip rape (Brassica rapa) and oat 


(Avena sativa). The duration of the tests has been designed to be sufficient to include 


chronic endpoints that describe the reproductive capability of test plants compared to a 


control group. The chronic toxicity of substances can be measured by preparing a 


dilution series of the test substance in standard control soils. 


 (semi-) Field data R.7.11.3.2


Field tests are higher tier studies which provide an element of realism but also add 


complexity in interpretation. There are very few standardised methods for evaluating the 


ecotoxicological hazard potential of substances in terrestrial field ecosystems. An 


example of such guidance which has frequently been used is the ISO guideline 11268-3 


for the determination of effects of pollutants on earthworms in field situations (ISO, 


1999b) This approach aims to assess effects on population size and biomass for a 


particular species or group of species and there is guidance summarising the conduct of 


such studies (de Jong et. al. 2006).  


Gnotobiotic laboratory tests 


Gnotobiotic laboratory tests are relatively similar to single-species test and are run under 


controlled conditions. Usually a few species (2-5), either from laboratory cultures or 


caught in the field are exposed together in an artificial or (often sieved) field soil. 


Recently much work has been done with a gnotobiotic system called the Ohio type 


microcosm (Edwards et al., 1998), which ranges in complexity between laboratory tests 


and terrestrial model ecosystems (CSTEE, 2000). 
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Terrestrial microcosms/mesocosms 


Terrestrial microcosms/mesocosms can be used as integrative test methods in which fate 


and effect parameters are investigated at the same time and under more realistic field 


conditions. The Terrestrial Model Ecosystem (TME) is the only multi-species test that has 


a standardised guideline (ASTM, 1993). TMEs are small enough to be replicated but large 


enough to sustain soil organisms for a long period of time (Römbke et al., 1994). TMEs 


can be used to address the effects on ecosystem structure and function which is not 


usually possible with single species tests. When TME’s studies are conducted in the 


laboratory, they use intact soil cores extracted from a field site and therefore contain 


native soil communities. The degree of environmental relevance of these indoor TME’s is 


therefore intermediate between laboratory and field studies. 


Typically, in TME’s after an acclimatisation period, 4-8 replicates are treated with 


increasing concentrations of the test-substance or left untreated as controls. They are 


then sampled at intervals for structural (plant biomass, invertebrate populations) or 


functional (litter decomposition, microbial activity) parameters. Such an approach may 


provide a link to effects to the field but under more controlled conditions (Knacker et al., 


2004). The statistical analysis of TME data is dependent on the number and inter-


relatedness of the endpoints measured. If there are many endpoints measured a 


multivariate analysis to derive a single effect threshold for the whole system may be 


appropriate. Due to the complexity of the data obtained in a TME, a standard “one-suits-


all” statistical method to generate end-points from these studies cannot be provided. 


Expert judgement is required.  


Field Studies 


At present there are no standardised test methods for designing field studies to assess 


the hazard potential of substances for multiple species. As such field study methodology 


tends to be specifically designed tests for a particular substance and is difficult to 


reproduce. Dose response relationships are often lacking (CSTEE, 2000). However, field 


studies are the most accurate assessment of the impact of a substance on soil function 


and structure under natural climatic conditions.  


R.7.11.4 Evaluation of available information for a given substance  


Existing relevant soil organism data may be derived from a variety of sources.  Data 


used in the risk assessments according to Council Directive 91/414/EEC and Council 


Regulation (EEC) No. 93/793 are considered to be of high quality and preferred over 


data available from other sources.  The next highest quality category is well founded and 


documented data. These data should compromise a conclusive description of e.g. test 


conditions, tested species, test duration, examined endpoint(s), references, preferably 


be conducted according to the principles of Good Laboratory Practice, as well as a 


justification why the provided data should be used.  Further data of lower priority may 


be provided from publishes literature, and data retrieved from public databases. 


 Evaluation of laboratory data R.7.11.4.1


Non-testing data 


Preferably PNEC values should be derived using testing for the substance under 


evaluation  but such data are not always available. If data can be derived via 
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extrapolation based on information from similar substances, e.g. using QSAR or SAR 


models, then these may be used as supportive evidence and to advice on how to 


proceed with further testing. For the terrestrial ecosystems there are no OECD or ISO 


guidelines on (Q)SAR models, although some simple models have been published in the 


open literature e.g. van Gestel and Ma (1992), Xu et al. (2000), Wang et al. (2000) and 


Sverdrup et al. (2002). In general, if the models indicate little toxicity for a substance 


based on information from similar substances, this can imply reduced testing; expert 


judgement is required in these cases.  


If no terrestrial data exist, read-across from available aquatic toxicity data, using the 


EPM method can be considered, as supportive evidence. If there is an indication that a 


specific group of aquatic organism is more sensitive then other groups e.g. if aquatic 


plants display a lower EC50 than Daphnia, then further testing of terrestrial plants may 


be most appropriate. Care should be taken as the aquatic test does not cover the same 


species groups as in the terrestrial system. 


For more extensive modelling the guidance described in Sections R.6.1 and R.6.2 should 


be followed.  


Testing data 


Test organisms 


In general priority is given to test organisms specified in the OECD and ISO guidelines. 


Species tested under other official and peer-reviewed guidelines e.g. ASTM can also be 


employed, but their relevance should be examined.  


Non-standard species can also be accepted. However, when employing these in deriving 


PNEC in the absence of standard studies, it should be ascertained that the test-species is 


properly identified and characterized, and that the test method is suitable and complies 


with the standard guidelines in critical points. For example, recovery of the control 


animals or survival in the control, maximum level of variability in test results, exposure 


duration, endpoints studied should comply with those specified in the official test 


guideline. In general the same criteria as described for test species selected according 


the official guidelines should be applied. 


The test species should ideally cover different habitats and feeding modes in the soil as 


well as different taxonomic groups. For strongly adsorbing or binding substances soil-


dwelling organisms that feed on soil particles (e.g. earthworms) are most relevant. 


However, also a specific mode-of-action that is known for a given substance may 


influence the choice of the test species (e.g. for substances suspected of having specific 


effects on arthropods a test with springtails is more appropriate than tests on other 


taxonomic groups). 


If a concern is raised on the relevance of a species then an expert should be consulted. 


Endpoints  


In general priority is given to test endpoints specified in the OECD and ISO guidelines, 


unless a special mode-of-action is known. Endpoints under other official and peer-


reviewed guidelines e.g. ASTM can also be employed, but their relevance should be 


considered.  
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Non-standard endpoints can also be accepted. However, these should be evaluated in 


relation to ecological relevance and must be properly identified and characterized in 


order to ensure that the endpoint is suitable and complies with the guidelines in critical 


points. For example, if the guideline requires sub-lethal endpoints for a species after 


long-term exposure then the corresponding non-standard endpoint should be sub-lethal 


and comply with the general outlines specified in the standard test guideline. If non-


standard endpoints are very different from the standard endpoints then these must be 


scientifically justified. For example, an endpoint can be particular sensitive or targeted to 


the mode-of-action for the substance in question. Screening endpoints such as 


behavioural responses, i.e. avoidance testing should not be interpreted in isolation. The 


criteria for reliability, e.g. uncertainty of non-standard endpoints should comply with 


those of standard endpoints. 


If a concern is raised on the relevance of a species then an expert should be consulted. 


Exposure pathways 


In general, exposure pathway should be as specified in the OECD and ISO guidelines, 


unless special pathways should be considered.  


Non-standard test can also be accepted. If non-standard data are available then it 


should be considered whether the characteristics of the test substance scientifically 


justify the chosen exposure pathway. The exposure route is partly dependent on the 


physical-chemical nature of the substance and also influenced by species-specific life-


strategy of the test organism. For strongly adsorbing or binding substances, preference 


should be given to test designs and test organisms that cover the exposure via ingestion 


or strong soil particle contact, as this is likely the most relevant exposure route for such 


substances. As mentioned in Section R.7.11.3. some standard test methodologies 


include species with food exposure (earthworm reproduction, Enchytraeids and 


Collembola) while others have contact exposure only. 


If a concern is raised on the relevance of the exposure regime then an expert should be 


consulted. 


Composition of soils and artificial-soils  


In general, soils in effect testing should be chosen as specified in the OECD and ISO 


guidelines, unless special conditions are considered.  


Non-standard soils can also be accepted. For soils the composition and the choice of soil 


type have a very large influence on the toxicity of many substances. Hence, if non-


standard soils are used it should be considered whether the soil chosen represent a 


realistic worst-case-scenario for the tested substance. For most substances there is a 


lack of detailed knowledge about how the toxicity depends of the soil parameters; as 


such there is little reason to judge the reliability of available data solely based on the site 


of origin/geography. In general the main parameters driving the bioavailability of 


substances in soils are clay and organic matter (OM) content, Cation Exchange Capacity 


(CEC) and pH. For many metals CEC and pH have been shown to be main drivers, 


whereas for non-polar organics OM has been shown important. For non-standard 


artificial soil the source of organic matter can also heavily influence the result. Hence, if 


one of the soil parameters e.g. CEC or pH is very different from those outlined in the 


guideline or the habitat in question, then a scientific justification of the importance of 
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this derivation should be presented. Residual contaminants are generally not present in 


artificial substrates, but can be a potential confounding factor if natural soils are used for 


testing. This affects exposure considerations and is further described in Section 


R.7.11.4.2. 


If a concern is raised on the relevance of a species then an expert should be consulted. 


Method of spiking  


In general soil tested should be as spiked as specified in the standard OECD and ISO 


guidelines, unless special conditions are considered.  


If non-standard spiking methods are used, these should be scientifically justified. In 


general there are a variety of spiking methods including direct addition of the substance 


to soil, using water or a solvent carrier, application via sludge or direct spraying. Spiking 


soils tends to be problematic for poorly soluble substances (see also Aquatic Toxicity 


Section R.7.8.7.). The standard approach is to dissolve the test substance in a solvent 


and then to spike sand, blow-off the solvent and mix the sand into soil using different 


ratios of sand/soil to derive various test concentrations. The drawback with this 


technique is that even after hours/days of mixing, the substance may not be 


homogeneously mixed to the soil, but merely present as solid particles on the original 


sand. In some cases studies will have been carried out with the use of solubilisers. In 


these circumstances it is important to consider the change in bioavailability of the test-


substance and also the potential impact of the solubiliser. Studies performed without 


solvents/solubilisers are preferred over studies with solvents/solubilisers. 


Solvent/solubiliser concentrations should be the same in all treatments and controls.  


Bio-availability of substances in soil is known to change over time, aging of the 


substance in the soil after spiking (with or without solvents) is therefore to be 


considered. The appropriateness of the aging in studies to derive effect-endpoints 


depends on the use scenario and the type of risk assessment conducted with this 


endpoint. Expert judgement is as such required here. For metals and inorganic metal 


substances both short aging/equilibration times and high spiked metal concentrations in 


soils will accentuate partitioning of metals to the dissolved phase and increase the 


probability of exposure and/or toxicity via dissolved metals (Oorst et al., 2006). 


Simulated aging and weathering processes may be desirable to take account of, but 


currently this is not included in standard test protocols.  


Where a reasonable estimation of the exposure concentration cannot be determined then 


the test result should be considered with caution unless as part of a Weight-of-Evidence  


approach (see Section R.7.11.5). 


Duration of exposure  


In general, the test duration should be as specified in the standard OECD and ISO 


guidelines, unless special conditions are considered.  


For non-standard test methodologies it is important to ensure that the duration of 


exposure in the test is long enough for the test substance to be taken up by the test 


organisms. In chronic tests the duration should cover a considerable part of the lifecycle. 


Especially for strongly adsorbing substances it may take some time to reach equilibrium 


between the soil concentration in the test system and in the test organisms. If the 
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duration of the exposure is different from those in the corresponding guidelines, a 


scientific justification for the importance of this should provided or the study can be used 


in the Weight of Evidence. 


If a concern is raised on the relevance of a species then an expert should be consulted. 


Feeding 


In general the soil type and soil conditions used for the test should be chosen as 


specified in the OECD and ISO guidelines, unless special conditions are required. 


In long-term tests, especially with reproduction or growth as endpoint, feeding of the 


test organisms is necessary. Generally the tests are designed in such a way that the food 


necessary for the test organisms during the study is added to the soil after spiking with 


the test substance. In standard test methodology, the food is not spiked with the test 


substance. For non-standard methods the food type depends on the test species. It has 


to be considered that any food added to the test system either periodically during the 


test period or only at test initiation may influence outcome of the study and as such the 


reliability of the data obtained.  


Ad-libitum feeding, or the lack of such may influence the state of health of the test 


organisms and as such their ability to cope with (chemical-) stress. Different feeding 


regimes are therefore a source of variation on the expression of the effect parameter.   


Test design 


In general the test-design should be as specified in the standard OECD and ISO 


guidelines, unless special conditions are required.   


For standard test methodologies details of test design are normally well documented. To 


ensure the validity non-standard test methodology, these should to a large extend follow 


the specifications outlined in the standard guideline tests e.g. including sufficient 


concentrations and replications and positive and negative controls. For a proper 


statistical evaluation of the test results, the number of test concentrations and replicates 


per concentration are critical factors. If a solvent is used for the application of the test 


substance, an additional solvent control is necessary. The appropriate number of 


replicates to be included in a test is dependent on the statistical power required for the 


test. More guidance on statistical design is provided in the OECD (2006c). It is not a 


priori possible, to advice on what test design details are of key importance and which 


can be allowed to be missing before validity of the results becomes equivocal. If relevant 


information on test design is missing in non-standard test then they can only be used in 


a Weight-of-Evidence approach. 


 Field data and model ecosystems R.7.11.4.2


Multi-species test 


There are no OECD or ISO guideline on terrestrial multi-species test systems.  


Since not standardized and given their complexity multi-species test should be judged on 


a case-by-case basis and expert judgement is necessary to fully interpret the results. 


Several test-designs and evaluation of these have been published, ranging from 


standardized gnotobiotic systems (Cortet et al., 2003) to tests including indigenous soils 
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and soil populations (Parmelee et al., 1997, Knacker and van Gestel 2004). Fixed trigger 


values for acceptability of effects are not recommended as the impact of treatments can 


be significantly different depending on the test design. However, laboratory based multi-


species studies should in general be given the same general consideration as the single 


species test, e.g. with regard to reliability and relevance. For terrestrial model 


ecosystems there may be a large natural variation inherent in the test systems 


compared to single species test. To address diversity and species interaction the multi-


test systems should contain sufficient complex assemblages of species with diverse life 


strategies. In assessing the reliability of results from a model-ecosystems special 


attention should be given to the statistical evaluation and the capability of the test 


design to identify possible impact. Effects observed through time, whether permanent or 


transitory should be explored. Combinations of both univariate and multivariate analyses 


are preferred; guidance can be obtained from Morgan and Knäcker (1994), van den 


Brink & Braak (1999), Scott-Fordsmand & Damgaard (2006). 


Field testing 


In field trials, population level effects as opposed to effects on individuals are the desired 


goal or endpoint of the studies.  The population effect on a species or group of species 


including time to recover should be analysed in comparison to control plots.  Fixed 


trigger values for acceptability of effects are not recommended, as the impact of 


treatments can be significantly different for different organisms. Biological characteristics 


such as development stage, mobility of species and reproduction time can influence the 


severity of effects. Thus acceptability should be judged on a case-by-case basis and 


expert judgement is necessary to fully interpret field study results.  Where significant 


effects are detected the duration of effects and range of taxa affected should be taken 


into consideration (Candolfi et al., 2000). 


  Exposure considerations for terrestrial toxicity R.7.11.4.3


Before their use the exposure data should be validated in respect of their completeness, 


relevance and reliability. Guidance on how to evaluate exposure data will be developed 


in Section R.5.1. Consideration should be given to whether the substance being assessed 


can be degraded, biotically or abiotically, to give stable and/or toxic degradation 


products. Where such degradation can occur the assessment should give due 


consideration to the properties (including toxic effects) of the products that might arise. 


 Remaining uncertainty  R.7.11.4.4


Soil is a very heterogeneous environment compartment where abiotic parameters and 


soil structural conditions can vary within very short distances; these introduce an extra 


dimension of variability into soil test. Therefore it is important to have a good 


characterisation of the media chosen in the test. In addition there is usually a larger 


variation around the individual results than from other media. For non-standard tests the 


variation in the toxicity results should be comparable to the one required in standard 


tests. 


The available standardized test methods only deal with a few taxa of soil invertebrates. 


Therefore, not all specific effects of substances on the wide range of organisms normally 


present in soil may be covered by the available test methods. As these organisms may 


play an important role in the soil community, it may be relevant to consider results from 
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non-standard test designs in completing Chemical Safety Assessment. Further standard 


test methods may be developed and a need may exist to revise the soil safety 


assessment concept accordingly in future.  


R.7.11.5 Conclusions on “Effects on Terrestrial Organisms” 


 Concluding on suitability for Classification and Labelling R.7.11.5.1


There are no soil toxicity data requirements set out in Annex I to the  Regulation (EC) No 


1272/2008 (CLP Regulation) . 


 


 Concluding on suitability for PBT/vPvB assessment R.7.11.5.2


There is a potential use for both short-term and long-term soil toxicity data in 


determining the Toxicity component of PBT. However, there are currently no criteria 


included in Section 1.1.3 of Annex XIII to REACH for soil toxicity and thus no specific 


data requirements. 


Where data exist showing short or long-term toxicity to soil organisms using standard 


tests on soil invertebrates or plants, these should be considered along with other data in 


a Weight-of-Evidence approach to the toxicity criteria (Section 3.2.3 of Annex XIII to 


REACH). 


 Concluding on suitability for use in Chemical Safety R.7.11.5.3


Assessment  


Soil toxicity data are used in the chemical safety assessment to establish a PNECsoil  as 


part of a quantitative assessment of risk to the soil compartment. Ideally, this will be 


calculated based on good quality data from long-term toxicity studies on soil organisms 


covering plants, invertebrates and micro-organisms. Where such data exist from studies 


conducted to standardised internationally accepted guidelines, these may be used 


directly to establish the PNECsoil. 


It must be recognized, however, that these type of data are rarely available, and may 


not be needed to characterize the risk for soil. In defining what can be considered as 


sufficiency of information, it is also necessary to have all available information on water 


solubility, octanol/water partitioning (log Kow), vapour pressure, and biotic and abiotic 


degradation, and the potential for exposure 


When soil exposure is considered negligible, i.e. where there is low likelihood of land 


spreading of sewage sludge, or aerial deposition of the substance and other pathways 


such as irrigation or contact with contaminated waste are equally unlikely, then neither a 


PEC, nor PNEC can or need be calculated and no soil toxicity data are necessary. 


In general, the data available will be less than that required to derive a definitive PNEC 


for soil organisms. The following sections, nevertheless describe the circumstances 


where data-sets of differing quality and completeness can be considered ‘fit for the 


purpose’ of calculating a PNEC for the purposes of the chemical safety assessment.  


Furthermore, a section on the Weight-of-Evidence approach is included at the end of this 


chapter, and guidance on testing strategies is presented in Figure R.7.11—2 and Figure 







Chapter R.7c: Endpoint specific guidance 


Version 2.0 – November 2014 135 


 


 


R.7.11—3 and a Table R.7.11—2 in Section R.7.11.6 (integrated testing strategy) of this 


report. 


Where no soil toxicity data are available  


There will be circumstances where no soil organism toxicity data are available. In making 


a judgment on whether soil organism toxicity data should be generated, and if so which 


these should be, all available data including those available on aquatic organisms should 


first be examined as part of a stepwise approach. Where the data available are sufficient 


to derive a PNEC for aquatic organisms, this PNEC can be used in a screening 


assessment for soil risks through the use of the EPM approach. If comparison of a 


PNECsoil  derived by EPM from the aquatic PNEC, shows a PEC:PNEC ratio <1, then the 


information available may be sufficient to conclude the soil assessment.  Where the 


adsorption is likely to be high, i.e. where the log Kow or Log Koc >5, the PEC:PNEC ratio is 


multiplied by 10. The use of the EPM method, however, provides only an uncertain 


assessment of risk and, while it can be used to modify the standard data-set 


requirements of Annex IX and X, it cannot alone be used to obviate the need for further 


information under this Annex. This will be further elaborated on in Section R.7.11.6 and 


portrayed in tabular format in Table R.7.11—2 of Section R.7.11.6. 


Where the PEC:PNEC ratio >1, then the information based on aquatic toxicity data alone 


(i.e. PEC/PNECscreen) is insufficient and soil toxicity data will need to be generated. 


When the substance is also readily degradable, biotically or abiotically, however, and has 


a log Kow <5, this screening assessment showing no risk using aquatic toxicity data is 


sufficient to obviate the need for further information under Annex IX. In other 


circumstances, the derivation of a PNECscreen derived from aquatic toxicity data alone 


would be insufficient to derogate from Annex IX or X testing. 


As is stated above, it will normally not be possible to derive a robust PNEC for the 


purposes of a soil screening assessment from acute aquatic toxicity testing showing no 


effect. This is, particularly true for poorly soluble substances. Where the water solubility 


is <1 mg/l, the absence of acute toxicity can be discounted as reliable indicator for 


potential effects on soil organism due to the low exposures in the test. The absence of 


chronic or long-term effects in aquatic organisms up to the substance solubility limit, or 


of acute effects within the solubility range above 10 mg/l can be used as part of a 


Weight-of-Evidence argument to modify/waive the data requirements of Annex IX and X.  


Except in the specific situation described above, soil organism toxicity data are required 


as defined in Annex IX and X in order to derive or confirm a PNEC for the soil. 


Normally, three L(E)C50 values from standard, internationally accepted guidelines are 


required in order to derive a PNECsoil. The species tested should cover three taxonomic 


groups, and include plants, invertebrates and micro-organisms as defined in Annex IX. 


Normally, when new testing is required, these tests would be the OECD Guidelines Tests 


207 (Earthworm acute Toxicity), 208 (Higher Plant Toxicity) and 216 (Nitrogen 


Transformation). The PNEC can be derived by applying an assessment factor to the 


lowest L(E)C50 from these test. 


Before new testing is conducted, however, all available existing information should be 


gathered to determine whether the requirements of the Annexes are met. In general, 
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the data required should cover not just different taxa but also different pathways of 


exposure (e.g. feeding, surface contact), and this should be taken into account when 


deciding on the adequacy and relevance of the data. Thus earthworm testing allows 


potential uptake via each of surface contact, soil particle ingestion and porewater, while 


plant exposure will be largely via porewater. 


In considering all the data available, expert judgment should be used in deciding 


whether the Weight of Evidence (see below) will allow specific testing to be omitted. 


In general, where there is no toxicity L(E)C50 in the standard acute toxicity tests at >10 


mg/l, or no effects in chronic toxicity at the limit of water solubility, or the screening 


assessment based on EPM shows no concern, then a single short-term soil test on a 


suitable species would be adequate to meet the requirements of Annex IX. The soil PNEC 


would be derived by application of appropriate assessment factors to the aquatic data, 


and the soil short-term data, and the lowest value taken. Where the substance is highly 


adsorptive, e.g. where the log Kow/Koc >5, and/or the substance is very persistent in soil, 


this single test should be a long-term test. Substances with a half-life >180 days are 


considered to be very persistent in soil. This persistence would be assumed in the 


absence of specific soil data, unless the substance is readily degradable. The choice of 


test (invertebrate / plant / micro-organism) would be based on all the information 


available, but in the absence of a clear indication of selective toxicity, an invertebrate 


(earthworm or collembolan) test is preferred.  


Acute or short-term soil organism toxicity data 


If data on soil toxicity are already available, this should be examined with respect to its 


adequacy (reliability and relevance). Normally, micro-organism or plant testing alone 


would not be considered sufficient, but would be considered as part of a Weight-of-


Evidence approach. In circumstances where less than a full soil toxicity data-set is 


available, both the available soil data and the EPM modified aquatic toxicity data should 


be used in deriving the PNECsoil. In such circumstances, where the subsequent PEC:PNEC 


<1, this would constitute an adequate data-set and no further testing would be required 


Where inhibition of sewage sludge microbial activity has been observed in Annex VIII 


testing, a test on soil microbial activity will additionally be necessary for a valid PNEC to 


be derived. 


In all other circumstances, three short-term soil toxicity tests are needed to meet the 


requirements of Annex IX. Where the substance is highly adsorptive or very persistent 


as described above, the effect of long-term exposures should be estimated. Hence at 


least the invertebrate data should be derived from a long-term toxicity test, although 


other long-term toxicity data may be considered. It may be possible to show by Weight 


of Evidence from other tests, that no further specific test is needed. Where such an 


argument is made, it must be clearly documented in the chemical safety assessment. 


The L(E)C50s are used to derive a PNEC using assessment factors.  


Chronic or long-term soil organism toxicity data 


Chronic or long-term toxicity tests on plants and/or soil invertebrates conducted 


according to established guidelines can be used to derive a PNECsoil. The NOEC or 


appropriate ECx may be used with an appropriate assessment factor. Where such data 
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from chronic or long-term tests are available, they should be used in preference to 


short-term tests to derive the PNEC. In general, three long-term NOECs/ECxs are 


required, although the PNEC can be derived on two or one value with appropriate 


adjustment of the assessment factor. The tests should include an invertebrate 


(preferably earthworm reproduction test), a higher plant study and a study on micro-


organisms (preferably on the nitrogen cycle). Other long-term tests can also be used if 


conducted to acceptable standard guidelines (see Section R.7.11.4). 


Where adequate long-term data are available, it would generally not be necessary to 


conduct further testing on short-term or acute effects. 


Where long-term toxicity data are not available, all the other data available should be 


examined to determine whether the data needs of the chemical safety assessment are 


met. The adequacy and relevance of these data are described above. Only where the 


data on aquatic effects, and/or short-term toxicity are insufficient to complete the 


chemical safety assessment, i.e. risks have been identified based on these screening 


data, new long-term testing need to be conducted.  
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Figure R.7.11—1 Weight-of-Evidence approach 


 


Step 3 – Collating of both testing and non-testing data 
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The flow diagram above outlines a systematic approach how to use all available data in a 


Weight-of-Evidence decision. It provides a step-wise procedure for the assessment of 


different types of information, which might be helpful to come to an overall conclusion. 


The scheme proposes a flexible sequence of steps, the order of which depends on the 


quality and quantity of data: When for any given substance in vivo soil data of adequate 


quality are available (step 3) performance of step 2 may not be necessary to derive a 


PNECsoil. However, it is deemed that even when in-vivo data are available, a Weight-of-


Evidence assessment with other types of data may be useful to increase the confidence 


with the derived PNECsoil and reduce the remaining uncertainty. 


Step 1 – Characterization of the substance 


Since there are no current requirements for soil testing to provide hazard data for 


classification and labelling (Section R.7.11.5.1) nor for PBT assessment (Section 


R.7.11.5.2) the need for any effect data on soil organisms should be steered by the need 


to develop the chemical safety assessment and in particular by the environmental 


exposure, fate and behaviour of the substance. The starting point of any assessment 


within the soil area should therefore be to gather key parameters that provide insight to 


fate and behaviour of the substance: 


Physico-chemical properties. Water solubility, Kow, Koc, Henry’s constant etc. will 


provide information about the distribution in soil, water and air after deposition in/on 


soil. 


Data on degradation (in soil) will provide information as to whether the substance is 


likely to disappear from the soil after deposition, or alternatively remain in the soil or 


even accumulate over time which may indicate a potential to cause long-term effects. 


Any (major) metabolites being formed should be considered to provide a comprehensive 


safety assessment of a substance after deposition on/in soil 


Step 2 – Identification of possible analogues and alternative data 


The effort to identify chemical analogues (read-across) which may take away/modify the 


need to search/generate substance-specific data is often the more resource-effective 


way to proceed in the assessment. Fate data on an analogue may allow effect-testing of 


the substance to become more focused. Effect data on an analogue substance may 


potentially be used to waive certain substance-specific testing requirements. It is 


however important to understand the limitations of assessing a substance by surrogate 


data from analogues, therefore the assessment of remaining uncertainty (see also step 


4) is of primary importance here. 


Where non-testing data (QSARs) are available, these may also be used for a first 


screening assessment and to waive certain substance-specific soil-testing requirements 


(see Section R.7.11.5.3). 


Step 3 – Collating of both testing and non-testing data  


Highest priority is given to in vivo data which fulfil the data requirements specified in 


Annex IX and X. Where such data are available, they are subjected to a careful check of 


their quality and relevancy. Good quality data can be used to derive a quantitative 


conclusion on the endpoint. 
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Step 4. Weight-of-Evidence  assessment 


The principle of any comprehensive assessment is to gather all available and potentially 


relevant information on a substance, regardless whether these are non-testing (QSARs), 


EPM, or soil specific testing (in vitro or in vivo) data. Any source of information can 


potentially be used to focus an assessment or limit uncertainties that remain after 


derivation of the endpoint. Even when standard effect data on all 3 taxonomic groups 


are available for a substance, further non-standard or non-testing data can be useful in 


refining the assessment. Rather than a sequential gathering of data, a single step 


collating all the available information is the way into a Weight-of-Evidence assessment 


for soil organisms  


Standard studies available (no data-gap) 


The Weight-of-Evidence approach normally starts with an evaluation of the quality of 


available data. Standard effects data, using standard species, performed according to 


internationally harmonized guidelines (OECD/ISO) and generated under quality criteria 


(GLP) clearly represent the highest quality category of data, followed by secondary 


sources; non-standard in vivo test, invitro test and non-testing data. However, even 


when standard-tests are available for a substance, further secondary sources of 


information (non-standard testing or non-testing) can be used to gain confidence in the 


assessment. Supporting evidence from secondary sources reduce the remaining 


uncertainty associated with any assessment. Contradictory information between primary 


and secondary sources indicate the need to perform a thorough uncertainty analysis.  


In the event that more than a single standard study is available for the same species 


and same endpoint, and there are no obvious quality differences between the studies a 


geometric mean value can be derived to be used in assessing the endpoint if the data 


are obtained in soils in which the bioavailability of the substance is expected to be 


similar. Even in case where data are obtained in soils in which the bioavailability of the 


substance is significantly different, a geometric mean can still be used when the data can 


be normalized to a given standard condition. If normalization of the data is not possible, 


the value obtained in the soil with the highest bioavailability is to be taken to derive the 


PNEC. 


If multiple data are available for the same species but different endpoints, in principle 


the most sensitive endpoint is to be taken to derive the PNEC. Prior to this step however, 


the relevance of all endpoints to describe the state of the ecosystem is to be considered. 


If more than a single species was tested in any given organisms group (plant, 


invertebrate, micro-organism), allowance should be made for the reduction of the 


uncertainty that the availability of such data may provide. Species Sensitivity 


Distribution curves (SSD) and Hazard Concentration (HCx) approaches have been used 


successfully in Chemical Safety Assessments.  


Missing standard studies (data-gaps) 


A full set of standard (GLP) effect test is only infrequently available. There may therefore 


be a potential data gaps for substances reaching production volumes > 100 t/y (Annex 


IX and X). In this case secondary source data should be used to study whether there is a 


need for generating such data to complete the assessment of the end-point, e.g.: 
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If testing data on non-standard species is available, and these studies were carried out 


according to a high scientific quality, one may consider to waive the requirement for a 


standard test, e.g. a reliable NOEC for a soil-insect other than collembolan may be used 


as surrogate data for the group of soil invertebrates, especially when this test indicates 


that soil invertebrates are not particularly sensitive to the substance that is assessed. 


The availability of a study on a standard species which does not completely follow OECD 


or ISO guidelines can be used to waive the requirement to run a new study on this 


standard species, if the data are scientifically sound, and indicate that this group of 


organisms is not critical in the safety assessment.  


A further use of secondary source effect data is to steer testing requirements, especially 


in higher tiers. The identification of a particular sensitive group of organisms in 


literature, may lead to the need to extend the scope of higher tier/multi-species studies 


to include this group of organisms. For example information from secondary sources may 


show that the molecule has specific activity against a certain group of organism (e.g. 


plants) and this may allow the assessor to conclude on the end-point based on standard 


testing for plants only, and waive the invertebrate and micro-organism testing 


requirements in Annex IX and X. 


If there are several secondary sources data available for the same species, data can be 


combined to increase either the statistical power of the conclusion, or the confidence 


that the assessor can have in deriving a (screening-) endpoint based on the secondary 


data. 


At the end of any assessment - derivation of the endpoint (PNEC) and assessment of the 


remaining uncertainty associated with the assessment/endpoint is required. The TGD 


explicitly deals with uncertainties by using assessment factors in the derivation of 


PNEC’s, but does so merely based on the amount of information available. It does 


provide little guidance on how to modify the assessment based on the specific profile of 


a substance, nor on the quality of the individual toxicological values (NOEC, ECx) derived 


from the studies. The confidence-level associated with any endpoint from an individual 


study is largely disregarded. Therefore, in parallel to the quantitative assessment of the 


endpoint some estimate on how much confidence the assessor has in this end-point 


should ideally be expressed by means of an uncertainty analysis.  


R.7.11.6 Integrated testing strategy (ITS) for Effects on Terrestrial 


Organisms.  


Fundamentally based on a Weight-of-Evidence approach, the integrated testing strategy 


(ITS)  should be developed with the aim of generating sufficient data for a substance to 


support its classification (or exclusion from classification), PBT/vPvB assessment and risk 


assessment. For the soil compartment there are currently no criteria for classification 


and PBT assessment, therefore the ITS for soil is especially focussed on generating data 


for the chemical safety assessment. 


 Objective / General principles R.7.11.6.1


The main objective for this testing strategy is to provide guidance on a stepwise 


approach to hazard identification with regard to the endpoint. A key principle of the 


strategy is that the results of one study are evaluated before another is initiated. The 
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strategy should seek to ensure that the data requirements are met in the most efficient 


manner so that animal usage and costs are minimised. 


 Preliminary considerations R.7.11.6.2


The guidance given in Section R.7.11.2 to R.7.11.4 above will enable the identification of 


the data that are needed to meet the requirements of REACH as defined in Annexes VII 


to X. Careful consideration of existing environmental data, exposure characteristics and 


current risk management procedures is recommended to ascertain whether the 


fundamental objectives of the ITS have already been met. Guidance has been provided 


on other factors that might mitigate data requirements, e.g. the possession of other 


toxic properties, characteristics that make testing technically not possible – for more 


guidance, see Section R.5.2.  


 Testing strategy R.7.11.6.3


The general risk assessment approach is given in Figure R.7.11—2 and the ITS in Figure 


R.7.11—3. 


A testing strategy has been developed for the endpoint to take account of existing 


environmental data, exposure characteristics as well as the specific rules for adaptation 


from standard information requirements, as described in column 2 of Annexes IX and X, 


together with some general rules for adaptation from standard information requirements 


in Annex IX. 
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Figure R.7.11—2 Scheme A: General risk assessment scheme 
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Figure R.7.11—3 Scheme B: Integrated testing strategy (Annex IX and Annex 


X substances) 
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Table R.7.11—2 Soil hazard categories and screening assessment (for 


waiving standard information requirements according Annex IX and X) 


 Hazard 


category 1 


Hazard 


category 2 


Hazard 


category 3 


Hazard 


category 4 


Is there indication 


for high 


adsorption17 OR 


high 


persistence18 of 


the substance in 


soil? 


No No yes Yes 


Is there indication 


that the substance 


is very toxic19  


to aquatic 


organisms? 


No Yes No Yes 


Approach for 


screening 


assessment  


 


PEC/ PNECscreen 


(based on EPM20) 


 


PEC/ PNECscreen 


(based on EPM) 


AND  


conduct a 


confirmatory 


short-term soil 


toxicity testing  


(e.g. one limit 


test with the 


most sensitive 


organism group 


as indicated from 


aquatic toxicity 


data) 


PEC × 10 / 


PNECscreen 


( based on EPM) 


AND  


conduct a 


confirmatory 


long-term soil 


toxicity testing  


(e.g. one limit 


test with the 


most sensitive 


organism group 


as indicated from 


aquatic toxicity 


data) 


Screening 


assessment 


based on EPM not 


recommended, 


intrinsic 


properties 


indicate a high 


hazard potential 


to soil organisms 


                                           


17 log KOW > 5  or a ionisable substance 


18 DT50 > 180 days (default setting, unless classified as readily biodegradable) 


19 EC/LC50 < 1 mg/L for algae, daphnia or fish 


20 EPM: Equilibrium Partitioning Method 
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 Hazard 


category 1 


Hazard 


category 2 


Hazard 


category 3 


Hazard 


category 4 


Consequences 


from screening 


assessment & 


waiving of 


standard 


information 


requirements 


 


toxicity testing 


with soil 


organisms and 


derivation of 


PNECsoil 


If PEC/PNECscreen 


< 1: No toxicity 


testing for soil 


organisms need 


to be done 


 


 


If PEC/PNECscreen 


> 1: Conduct 


short-term 


toxicity tests  


according to the 


standard 


information 


requirements 


Annex IX 


(invertebrates, 


micro-organisms 


and plants), 


choose lowest 


value for 


derivation of 


PNECsoil 


If PEC/PNECscreen 


< 1 and no 


indication of risk 


from 


confirmatory 


short-term soil 


toxicity testing: 


No further 


toxicity testing 


for soil organisms 


need to be done 


If PEC/PNECscreen 


> 1 or indication 


of risk from 


confirmatory 


short-term soil 


toxicity test: 


Conduct short-


term toxicity 


tests according to 


the standard 


information 


requirements 


Annex IX 


(invertebrates, 


micro-organisms 


and plants), 


choose lowest 


value for 


derivation of 


PNECsoil 


If PEC/PNECscreen 


< 1 and no 


indication of risk 


from 


confirmatory 


long-term soil 


toxicity testing: 


No further 


toxicity testing 


for soil organisms 


need to be done 


If PEC/PNECscreen 


> 1 or indication 


of risk from 


confirmatory 


long-term soil 


toxicity test: 


Conduct long-


term toxicity 


tests according to 


the standard 


information 


requirements 


Annex X 


(invertebrates 


and plants), 


choose lowest 


value for 


derivation of 


PNECsoil 


Conduct long-


term toxicity 


tests according to 


the standard 


information 


requirements 


Annex X 


(invertebrates 


and plants), 


choose lowest 


value for 


derivation of 


PNECsoil 


 


Options for 


refinement of 


PNECsoil (but also 


consider 


refinement of 


PECsoil) 


 


 


If PECsoil / 


PNECsoil < 1: No 


additional long-


term toxicity 


testing for soil 


organisms need 


to be done 


 


If PECsoil / 


PNECsoil  > 1:  


Conduct 


additional or 


higher tier test 


on soil organisms 


If PECsoil / 


PNECsoil < 1: No 


additional long-


term toxicity 


testing for soil 


organisms need 


to be done 


 


If PECsoil / 


PNECsoil  > 1:  


Conduct 


additional or 


higher Tier test 


on soil organisms 


If PECsoil / 


PNECsoil < 1: No 


additional long-


term toxicity 


testing for soil 


organisms need 


to be done 


 


If PECsoil / 


PNECsoil  > 1:  


Conduct 


additional or 


higher Tier test 


on soil organisms 


If PECsoil / 


PNECsoil < 1: No 


additional long-


term toxicity 


testing for soil 


organisms need 


to be done 


If PECsoil / 


PNECsoil  > 1:  


Conduct 


additional or 


higher Tier test 


on  soil 


organisms 
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Appendix R.7.11—1 Selected Soil Test Methodologies 


 


Table R.7.11—3 Selected Soil Test Methodologies 


Test 


Organism 


Duration End 


points 


Reference/Source Comments 


Microbial Processes 


Microbial 


Processes 


N-


Transformation 


28 d M (i) OECD 216 Soil 


Microorganisms, Nitrogen 


Transformation Test (2000). 


(ii) ISO 14238 Soil quality – 


Biological methods: 


Determination of nitrogen 


mineralisation and 


nitrification in soils and the 


influence of chemicals on 


these processes (1997). 


Based on soil microflora 


nitrate production. 


Bacteria are present at up 


to 10 million per cm2 in 


soils. This corresponds to 


several tonnes per hectare. 


Microbial 


Processes 


C-


Transformation 


28 d M (i) OECD 217 Soil 


Microorganisms, Carbon 


Transformation Test (2000). 


(ii) ISO 14239 Soil quality – 


Laboratory incubations 


systems for measuring the 


mineralisation of organic 


chemicals in soil under 


aerobic conditions (1997). 


Based on soil microflora 


respiration rate. 


Bacteria are present at up 


to 10 million per cm2 in 


soils. This corresponds to 


several tonnes per hectare. 


Invertebrate Fauna 
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Test 


Organism 


Duration End 


points 


Reference/Source Comments 


Eisenia 


fetida/andrei 


(Oligochaeta) 


7-14 d S (i) OECD 207 Earthworm 


acute toxicity tests (1984). 


(ii) ISO 11268-1 Soil 


Quality – Effects of 


pollutants on earthworms 


(Eisenia fetida). Part 1: 


Determination of acute 


toxicity using artificial soil 


substrate (1993). (iii) EEC 


(1985) 79/831. (iv) ASTM 


E1676-97 Standard guide 


for conducting laboratory 


soil toxicity or 


bioaccumulation tests with 


the Lumbricid earthworm 


Eisenia fetida (1997). 


Adult survival assessed 


after 1 – 2 weeks. 


Important ecological 


function (enhance 


decomposition and 


mineralisation via 


incorporation of matter into 


soil). 


Important food source and 


potential route of 


bioaccumulation by higher 


organisms. 


Large size/ease of handling. 


Readily cultured/maintained 


in the laboratory. 


Litter-dwelling epigeic 


species. 


Standard test organism for 


terrestrial ecotoxicology. 


The Lumbricidae account for 


12% of the edaphon (soil 


biota) by biomass and are 


therefore important prey 


species. 
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Test 


Organism 


Duration End 


points 


Reference/Source Comments 


Eisenia 


fetida/andrei 


(Oligochaeta) 


28d + 


28d 


S/G/R (i) OECD (2004). 


Earthworm Reproduction 


Test. (ii) ISO 11268-2 Soil 


Quality – Effects of 


Pollutants on Earthworms 


(Eisenia fetida). Part 2: 


Determination of Effects on 


Reproduction (1998). (iii) 


EPA (1996). Ecological 


Effects Test Guidelines. 


OPPTS 850.6200 Earthworm 


Subchronic Toxicity Test. 


US EPA, Prevention, 


Pesticides and Toxic 


Substances (7104). 


EPA712-C-96-167, April 


1996. (iv) Kula & Larink 


(1998). Tests on the 


earthworms Eisenia fetida 


and Aporrectodea 


caliginosa. In “Handbook of 


Soil Invertebrates” (Eds. 


Hans Løkke & Cornelis A.M. 


Van Gestel). John Wiley & 


Sons: Chichester, UK. 


Adult growth and survival 


assessed after 4 weeks. 


Reproduction (juvenile 


number) assessed after a 


further 4 weeks (8 weeks 


total). 


Relatively long generation 


time (8 wks). 


Important ecological 


function (enhance 


decomposition and 


mineralisation via 


incorporation of matter into 


soil). 


Important food source and 


potential route of 


bioaccumulation by higher 


organisms. 


Large size/ease of handling. 


Readily cultured/maintained 


in the laboratory. 


Litter-dwelling epigeic 


species. 


Standard test organism for 


terrestrial ecotoxicology. 


The Lumbricidae account for 


12% of the edaphon (soil 


biota) by biomass and are 


therefore important prey 


species. 
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Test 


Organism 


Duration End 


points 


Reference/Source Comments 


Aporrectodea 


caliginosa 


(Oligochaeta) 


 S/G/R Kula & Larink (1998). Tests 


on the earthworms Eisenia 


fetida and Aporrectodea 


caliginosa. In “Handbook of 


Soil Invertebrates” (Eds. 


Hans Løkke & Cornelis A.M. 


Van Gestel). John Wiley & 


Sons: Chichester, UK. 


Mortality, growth and 


cocoon number assessed 


after 4 weeks. 


Relatively slow reproductive 


cycle. 


Cultures difficult to 


maintain. 


Horizontal burrowing 


(endogeic) mineral soil 


species. 


Selective feeders digesting 


fungi, bacteria and algae. 


Dominant in agro-


ecosystems. Present at 10 – 


250 per m2. 


Enchytraeus 


albidus 


(Oligochaeta) 


21 - 42d S/R (i) OECD (2004). OECD 220 


Enchytraeidae Reproduction 


Test. (ii) ISO 16387 Soil 


quality - Effects of soil 


pollutants on enchytraeids: 


Determination of effects on 


reproduction and survival 


(2004). 


Adult mortality is assessed 


after 3 weeks. 


Reproduction (juvenile 


number) is assessed after a 


further 3 weeks (6 weeks 


total). 


Shorter generation time 


than earthworms. 


Ease of handling/culture. 


Enchytraeidae feed on 


decomposing plant material 


and associated micro-


organisms i.e., fungi, 


bacteria & algae. 


Enchytraeids are abundant 


in many soil types including 


those from which 


earthworms are often 


absent. They account for 


approximately 0.5% of the 


edaphon (soil biota) by 


mass (up to 50 g per m2). 


This corresponds to 


approximately 100,000 per 


m2. 
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Test 


Organism 


Duration End 


points 


Reference/Source Comments 


Cognettia 


sphagnetorum 


(Oligochaeta) 


70 d G/R Rundgren & Augustsson 


(1998). Test on the 


Enchytraeid Cognettia 


sphagnetorum. In 


“Handbook of Soil 


Invertebrates” (Eds. Hans 


Løkke & Cornelis A.M. Van 


Gestel). John Wiley & Sons: 


Chichester, UK. 


Mortality and asexual 


reproduction (fragmentation 


rate of adults) determined 


weekly over 10 weeks. 


Easy to culture. 


Enchytraeidae feed on 


decomposing plant material 


and associated micro-


organisms i.e., fungi, 


bacteria & algae. 


C. spagnetorum is common 


in bogs, forests and other 


highly organic habitats. 


They are present at 10,000 


– 25,000 per m2. 


Folsomia 


candida 


(Collembola) 


28d S/R ISO 11267 Soil Quality – 


Inhibition of reproduction of 


Collembola (Folsomia 


candida) (1984). 


Survival and reproduction 


after 4 weeks. 


Short generation time. 


Ease of culture. 


Springtails are important 


soil litter arthropods playing 


a role in soil organic matter 


breakdown and nutrients 


recycling. 


Feed on bacteria and fungi. 


Collembola are the most 


abundant soil fauna present 


at 40,000 to 70,000 per m2. 


Prey for epigeic 


invertebrates such as mites, 


centipedes, spiders and 


carabid beetles. 
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Test 


Organism 


Duration End 


points 


Reference/Source Comments 


Isomtoma 


viridis, 


Folsomia 


candida and 


Folsomia 


fimetaria 


(Collembola) 


28 - 56 d S/G/R Willes & Krogh (1998). 


Tests with the Collembolans 


Isomtoma viridis, Folsomia 


candida and Folsomia 


fimetaria. In “Handbook of 


Soil Invertebrates” (Eds. 


Hans Løkke & Cornelis A.M. 


Van Gestel). John Wiley & 


Sons: Chichester, UK. 


Survival and reproduction 


assessed weekly (cf. ISO 


protocol). 


Dermal and alimentary 


uptake. 


Springtails are important 


soil litter arthropods playing 


q role in soil organic matter 


breakdown and nutrients 


recycling. 


Feed on bacteria and fungi. 


The most abundant soil 


fauna present at 10,000 to 


50,000 per m2. Prey for 


epigeic invertebrates such 


as mites, centipedes, 


spiders and carabid beetles. 


Hypoaspis 


Aculieifer 


(Gamasid mite) 


preying on 


Folsomia 


Fimetaria 


(Collembola) 


21 d S/G/R Krogh & Axelson (1998). 


Test on the predatory mite 


Hypoaspis Aculieifer preying 


on the Collembolan 


Folsomia Fimetaria. In 


“Handbook of Soil 


Invertebrates” (Eds. Hans 


Løkke & Cornelis A.M. Van 


Gestel). John Wiley & Sons: 


Chichester, UK. 


Mortality, growth and 


offspring number assessed 


after three weeks. 


Natural prey-predator 


relationship. 


Predacious species feeding 


on enchytraeids, nematodes 


and micro-arthropods. 


Important role in control of 


parasitic nematodes. 


Gamasioda mites are 


present at 5 - 10,000 per 


m2. 
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Test 


Organism 


Duration End 


points 


Reference/Source Comments 


Porcellio scaber 


(Isopoda) 


28 – 70 d S/G/R Hornung et al. (1998). 


Tests on the Isopod 


Porcellio scaber.  In 


“Handbook of Soil 


Invertebrates” (Eds. Hans 


Løkke & Cornelis A.M. Van 


Gestel). John Wiley & Sons: 


Chichester, UK. 


Survival and biomass 


determined after 4 weeks 


(weekly measurements). 


Reproduction (oocyte 


number, % gravid females, 


% females releasing 


juveniles, number offspring) 


determined after 10 weeks. 


Alimentary uptake via dosed 


food or soil. 


Isopods woodlouse species. 


Macro-decomposers 


important part of detritus 


food chain. 


Important prey species for 


centipedes. 


Estimated population 


density of isopods is 500 – 


1500 per m2. 


Brachydesmus 


superus 


(Diplopoda) 


70 d S/R Tajovsky (1998). Test on 


the Millipede Brachydesmus 


superus.  In “Handbook of 


Soil Invertebrates” (Eds. 


Hans Løkke & Cornelis A.M. 


Van Gestel). John Wiley & 


Sons: Chichester, UK. 


Animal number, nest 


number, egg number and 


offspring number 


determined weekly. 


Difficult to maintain culture 


throughout year. 


Alimentary uptake via dosed 


food or soil. 


Millipedes are important 


primary decomposers of leaf 


litter and organic detritus. 


Their faecal pellets provide 


a micro-environment for 


micro-organisms such as 


fungi and micro-arthropods. 


Important prey for carabid 


beetles, centipedes and 


spiders and insectivorous 


birds and mammals. 


Diplopoda are present at 10 


– 100 per m2. 
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Test 


Organism 


Duration End 


points 


Reference/Source Comments 


Lithobius 


mutabilis 


(Chilopoda) 


28 – 84 d S/G/L/


M 


Laskowski et al. (1998). 


Test on the Centipede 


Lithobius mutabilis. In 


“Handbook of Soil 


Invertebrates” (Eds. Hans 


Løkke & Cornelis A.M. Van 


Gestel). John Wiley & Sons: 


Chichester, UK. 


Mortality, biomass, 


respiration rate and 


locomotor activity 


determined after 4 weeks 


(degradable substances) to 


12 weeks (persistent 


substances).  


Food chain effect measured 


via use of dosed prey (fly 


larvae). 


Centipedes are important 


carnivorous arthropods 


feeding on small 


earthworms, millipedes, 


woodlice and springtails. 


They are in turn prey for 


birds and mammals. 


Chilopoda are present up to 


100 per m2. 


Philonthus 


cognatus 


(Coleoptera) 


42 – 70 d S/R Metge & Heimbach (1998). 


Test on the Staphylinid 


Philonthus cognatus. In 


“Handbook of Soil 


Invertebrates” (Eds. Hans 


Løkke & Cornelis A.M. Van 


Gestel). John Wiley & Sons: 


Chichester, UK. 


Beetles exposed for one 


week to determine 


subsequent effect on egg 


production and hatching 


rate over 6 – 10 weeks. 


Mortality may also be 


assessed. 


Predators of springtails, 


aphids, dipterans & 


coleopteran larvae. Prey to 


birds, mice and large 


arthropods. 


Estimated densities of 1 


adult per 2 – 5 m2. 
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Test 


Organism 


Duration End 


points 


Reference/Source Comments 


Competition 


between 


Plectus 


acuminatus 


(Nematoda) 


and 


Heterocephalob


us 


pauciannulatus 


(Nematoda) 


14 d S/R Kammenga & Riksen 


(1998). Test on the 


competition between the 


nematodes Plectus 


acuminatus and 


Heterocephalobus 


pauciannulatus. In 


“Handbook of Soil 


Invertebrates” (Eds. Hans 


Løkke & Cornelis A.M. Van 


Gestel). John Wiley & Sons: 


Chichester, UK. 


Competition between two 


bacterivorous nematode 


species. 


Ratio determined after two 


weeks. 


Nematodes are important in 


decomposition and cycling 


of organic materials. 


Abundant and readily 


retrieved from soil and 


cultured. 


Nematodes are the most 


abundant element of the 


mesofauna and account for 


2% by mass of the edaphon 


(soil biomass). This 


corresponds to 


approximately 10 million 


per m2. 


Caenorhabditis 


elegans 


(Nematoda) 


1 d S (i) Donkin & Dusenbury 


(1993). A soil toxicity test 


using the nematode 


Caenorhabditis elegans and 


an effective method of 


recovery. Arch. Environ. 


Contam. Toxicol. 25, 145-


151. (ii) Freeman et al. 


(1999). A soil bioassay 


using the nematode 


Caenorhabditis elegans. 


ASTM STP 1364. (iii) 


Peredney & Williams 


(2000). Utility of 


Caenorhabditis elegans for 


assessing heavy metal 


contamination in artificial 


soil. Arch. Environ. Contam. 


Toxicol. 39, 113-118. 


Mortality assessed after 1 d. 


Important in decomposition 


and cycling of organic 


materials. 


Abundant and readily 


retrieved from soil and 


cultured. 


Nematodes are the most 


abundant element of the 


mesofauna and account for 


2% by mass of the edaphon 


(soil biomass). This 


corresponds to 


approximately 10 million 


per m2 or 1 g per m2. 
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Test 


Organism 


Duration End 


points 


Reference/Source Comments 


Caenorhabditis 


elegans 


(Nematoda) 


3d G/R (i) Neumann-Hensel & Ahlf 


(1998). Deutsche 


Bundesstiftung Umwelt 


Report Number 05446. (ii) 


Höss (2001). Bestimmung 


der Wirkung von Sediment- 


und Bodenproben auf 


Wachstum und 


Fruchtbarkeit von 


Caenorhabditis elegans 


(Nematoda). Draft DIN 


standard. 


Growth and reproduction 


assessed after 3 days. 


Abundant and readily 


retrieved from soil and 


cultured. 


Sublethal bioassay (high 


survival is a pre-requisite 


for test validity). 


Nematodes are the most 


abundant element of the 


mesofauna and account for 


2% by mass of the edaphon 


(soil biomass). This 


corresponds to 


approximately 10 million 


per m2 or 1 g per m2. 


Primary Producers 


Many test 


speciesincludin


g grass crops 


(monocotyledo


nae - 


Gramineae), 


Brassica spp. 


(Dicotyledonae 


– Cruciferae) 


and bean crops 


(Dicotyledonae 


– 


Leguminosae) 


5d, 14 – 


21 d 


E/G (i) OECD (2006). OECD 208 


Seedling emergence and 


seedling growth test & 


OECD 227: Vegetative 


vigour test. (ii) ISO 11269-


1: Soil quality – 


Determination of the effects 


of pollutants on soil flora – 


Part 1: Method for the 


measurement of inhibition 


of root growth (1993). (iii) 


ISO 11269-2 Soil quality – 


Determination of the effects 


of pollutants on soil flora – 


Part 2: Effects of chemicals 


on the emergence and 


growth of higher plants 


(1995). (iv) ASTM E1963-98 


Standard guide for 


conducting terrestrial plant 


toxicity tests (1998). ISO 


22030: Soil quality – 


Biological methods – 


Chronic toxicity in higher 


plants (2005). 


Seed emergence (E) & early 


life stages of growth (G) in 


treated soils (208) 


Vegetative vigour (G) 


following foliar application 


(227). 


Root growth of pre-


germinated seeds (ISO 


11269-1). 


Minimum of three test 


species: one monocotyledon 


and two dicotyledon (OECD 


208) 


Key: S = survival; E = emergence; G = growth; R = reproduction; M = metabolism; L = 


locomotory activity 
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 Guidance on Toxicokinetics R.7.12


R.7.12.1 Upfront information you need to be aware of 


The expression of toxicity arising from exposure to a substance is a consequence of a 


chain of events that results in the affected tissues of an organism receiving the ultimate 


toxicant in amounts that cause an adverse effect. The factors that confer susceptibility to 


certain species, and lead to major differences between animals and humans in their 


response to such chemical insults is based either on the nature and quantity of the 


ultimate toxicant that is presented to the sensitive tissue (toxicokinetics, TK) or in the 


sensitivity of those tissues to the ultimate toxicant, i.e. the toxicodynamic (TD) 


response. (ECETOC, 2006)  


There is no specific requirement to generate TK information in REACH. Annex I, Section 


1.0.2 states that “the human health hazard assessment shall consider the toxicokinetic 


profile (i.e. absorption, metabolism, distribution and elimination) of the substance”. 


Furthermore, REACH announces in Annex VIII (Section 8.8.1) that one should perform 


“assessment of the toxicokinetic behaviour of the substance to the extent that can be 


derived from the relevant available information”. 


Even though TK is not a toxicological endpoint and is not specifically required by REACH, 


the generation of TK information can be encouraged as a means to interpret data, assist 


testing strategy and study design, as well as category development, thus helping to 


optimise test designs: Prior to any animal study, it is crucial to identify the benefits that 


will be gained from conducting such a study. The TK behaviour derived from available 


data might make further testing unnecessary in terms of predictability of other 


properties. The definition of actual TK studies on a case-by-case basis might further 


improve the knowledge about substance properties in terms of expanding knowledge on 


properties sufficiently to enable risk assessment. Overall the formation of data that are 


unlikely to be used and that constitute an unnecessary effort of animals, time, and 


resources shall be avoided using any supporting data to do so. Moreover, it can provide 


important information for the design of (subsequent) toxicity studies, for the application 


of read-across and building of categories. Taken together, Along with other approaches, 


TK can contribute to reduction of animal use under REACH. 


The aim of this document is to provide a general overview on the main principles of TK 


and to give guidance on the generation / use of TK information in the human health risk 


assessment of chemicals, and to make use of this information to support testing 


strategies to become more intelligent (Integrated Testing Strategy, ITS). 


The TK phase begins with exposure and results in a certain concentration of the ultimate 


toxicant at the target site (tissue dose). This concentration is dependent on the 


absorption, distribution, metabolism and excretion (ADME) of the substance (ECETOC, 


2006). ADME describes the uptake of a substance into the body and its lifecycle within 


the body, (including excretion) (compare EU B.3621, OECD TG 417):  


ABSORPTION: how, how much, and how fast the substance enters the body; 


                                           


21 See Test Methods Regulation (Council Regulation (EC) No 440/2008). 
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DISTRIBUTION: reversible transfer of substances between various parts of the organism, 


i.e. body fluids or tissues; 


METABOLISM: the enzymatic or non-enzymatic transformation of the substance of interest 


into a structurally different chemical (metabolite);  


EXCRETION: the physical loss of the parent substance and/or its metabolite(s); the 


principal routes of excretion are via the urine, bile (faeces), and exhaled air22. 


Metabolism and excretion are the two components of ELIMINATION, which describe the 


loss of substance by the organism, either by physical departure or by chemical 


transformation. For consistency, and unless otherwise specified, metabolism does not 


include largely reversible chemical transformations resulting in an observable equilibrium 


between two chemical species. This latter phenomenon is termed inter-conversion. 


The sum of processes following absorption of a chemical into the circulatory systems, 


distribution throughout the body, biotransformation, and excretion is called DISPOSITION. 


 Absorption R.7.12.1.1


The major routes by which toxicants enter the body are via the lungs, the 


gastrointestinal tract (both being absorption surfaces by nature), and the skin. To be 


absorbed, substances must transverse across biological membranes. Mostly this occurs 


by passive diffusion. As biological membranes are built as layers consisting of lipid as 


well as aqueous phases a process like this requires a substance to be soluble both in lipid 


and water. For chemicals that do not meet these criteria, absorption may occur via 


facilitated diffusion, active transport or pinocytosis, processes that are more actively 


directed and therefore require energy). 


 Distribution R.7.12.1.2


Once the chemical has entered the blood stream, it may exert its toxic action directly in 


the blood or in any target tissue or organ to which the circulatory system transports or 


distributes it. It is the blood flow through the organ, the ability of the substance to cross 


membranes and capillaries, and its relative affinity for the various tissues that determine 


the rate of distribution and the target tissues. Regarding the cross-membrane transfer 


not only passive mechanisms but also active transport by transport proteins (e.g. p-


glycoprotein) shall be taken into consideration, as this is of particular importance for 


crossing the blood-brain-barrier but also elsewhere (e.g. in the intestine). 


Distribution is in fact a dynamic process involving multiple equilibria: Only the circulatory 


system is a distinct, closed compartment where chemicals are distributed rapidly. 


Distribution to the various tissues and organs is usually delayed. However, often 


compounds distribute so rapidly into the highly perfused tissues, such as liver, kidney 


and lungs, that kinetics cannot be distinguished from events in the blood; at that point, 


such organs are classed as being part of the initial, central compartment, and peripheral 


compartment is reserved for slowly equilibrating tissues e.g. muscle, skin and adipose. 


There is equilibrium of the free substance between the so-called rapid, or central, and 


                                           


22 Breast milk is a minor but potentially important route of excretion. 
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the slow or peripheral compartment. As the free substance is eliminated, the substance 


from the peripheral compartment is slowly released back into the circulation (rapid or 


central compartment). 


This thinking in subdividing the body into different compartments is what is made use of 


in physiologically based kinetic (PBK) modelling. Based on data of available toxicological 


studies, tissue distribution is mathematically calculated using partition coefficients 


between blood or plasma and the tissue considered. 


 Metabolism or Biotransformation R.7.12.1.3


Biotransformation is one of the main factors, which influence the fate of a chemical in 


the body, its toxicity, and its rate and route of elimination. Traditionally 


biotransformation is divided into two main phases, phase I and phase II. Phase I, the so-


called functionalisation phase, has a major impact on lipophilic molecules, rendering 


them more polar and more readily excretable. In phase II, often referred to as 


detoxicification, such functionalised moieties are subsequently conjugated with highly 


polar molecules before they are excreted. Both phases are catalysed by specific enzymes 


which are either membrane-bound (microsomal proteins) or present in the cytosol 


(cytosolic or soluble enzymes). Furthermore, it has been suggested that a phase III 


relates to the excretion of conjugates and involves ATP23-dependent plasma membrane 


transporters. 


Most chemicals are potentially susceptible to biotransformation of some sort, and all cells 


and tissues are potentially capable of biotransforming compounds. However, the major 


sites of such biotransformation are substrate- and route-dependent; generally, the liver 


and the entry portals of the body are the main biotransformation sites to be considered. 


Notably, variations occur in the presence of metabolising enzymes in different tissues, 


and also between different cells in the same organ. Another aspect is the existence of 


marked differences between and within various animal species and humans in the 


expression and catalytic activities of many biotransforming enzymes. Any knowledge 


concerning metabolic differences may provide crucial insight in characterising the 


potential risk of chemicals to humans. 


 Excretion R.7.12.1.4


As chemicals are absorbed at different entry portals, they can be excreted via various 


routes and mechanisms. The relative importance of the excretion processes depends on 


the physical and chemical properties of the compound and its various metabolites.  


Besides passive transportation (diffusion or filtration) there are carrier-mediated 


mechanisms to shuttle a substance through a biological membrane. It is well known that 


there are a variety of pumps responsible for transportation of specific types of 


substances (e.g. sodium, potassium, magnesium, organic acids, and organic bases). 


Related compounds may compete for the same transport mechanism. Additional 


transport systems, phagocytosis and pinocytosis, can also be of importance (e.g. in the 


removal of particulate matter from the alveoli by alveolar phagocytes, and the removal 


                                           


23 Adenosine-tri-phosphate. 
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of some large molecules (Pritchard, 1981) from the body by the reticulo-endothelial 


system in the liver and spleen (Klaassen, 1986)). 


 Bioavailability, saturation vs. non-linearity & Accumulation R.7.12.1.5


The most critical factor influencing toxicity is the concentration of the ultimate toxicant 


at the actual target site (tissue dose). In this context bioavailability is a relevant 


parameter for the assessment of the toxicity profile of a test substance. It links dose and 


concentration of a substance with the mode of action, which covers the key events 


within a complete sequence of events leading to toxicity. 


Bioavailability 


Bioavailability usually describes the passage of a substance from the site of absorption 


into the blood of the general (systemic) circulation, thus meaning systemic bioavailability 


(Nordberg et al., 2004). The fact that at least some of the substance considered is 


systemically bioavailable is often referred to as systemic exposure. 


Systemic bioavailability is not necessarily equivalent to the amount of a substance 


absorbed, because in many cases parts of that amount may be excreted or metabolised 


before reaching the systemic circulation. This may occur, for instance, for substances 


metabolised in the gut after oral exposure before any absorption has taken place. 


Conversely, substances absorbed from the intestine can be partly eliminated by the liver 


at their first passage through that organ (so-called first-pass effect). 


Linearity vs. non-linearity & Saturation 


When all transfer rates between the different compartments of the body are proportional 


to the amounts or concentrations present (this is also called a process of first order), a 


process is called linear. This implies that the amounts of a substance cleared and 


distributed as well as half-lives are constant and the concentrations are proportional to 


the dosing rate (exposure). Such linear kinetics display the respective dose-toxicity-


relationships. 


Once a kinetic process is saturated (e.g. by high level dosing/exposure) by the fact that 


enzymes involved in biotransformation processes, or transporters involved in distribution 


or elimination, or binding proteins (i.e. receptors) are inhibited or reaching their 


maximum activity, a process might become non-linear. This may result in concentration 


or dose-dependency, or time-dependency of some of the kinetic characteristics. In some 


cases this can lead to a change in biotransformation products or the metabolic capacity. 


It is advised to consider systematically the possible sources for non-linear kinetics, 


especially for repeated dose testing. 


Accumulation (Kroes et al., 2004)  


Everything in a biological system has a biological half-life, that is, a measure of how long 


it will stay in that system until it is lost by mainly excretion, degradation, or metabolism. 


To put it in different words, the amount of a substance eliminated from the blood in unit 


time, is the product of clearance (the volume of blood cleared per unit time) and 


concentration (the amount of a compound per unit volume). For first order reactions, 


clearance is a constant value that is a characteristic of a substance. If the input of a 


substance to an organism is greater than the rate at which the substance is lost, the 
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organism is said to be accumulating that substance. When the concentration has 


increased such that the amount eliminated equals the amount of substance-input there 


will be a constant concentration, a steady-state. The extent of accumulation reflects the 


relationship between the body-burden compared with the steady-state condition. Species 


differences in clearance will determine the difference in steady-state body-burden 


between experimental animals and humans. 


R.7.12.2 TK in practice – derivation and generation of information 


In general, testing a substance for its toxicological profile is performed in laboratory 


animals exposed to a range of dosages or concentrations by the most appropriate route 


of administration derived from the most likely human exposure scenario. In assessing 


gained information in terms of human relevance, the conservative approach of applying 


an assessment factor (default approach) is used for taking into account uncertainties 


over interspecies and intraspecies differences in sensitivity to a specific test substance.  


In situations, e.g. where humans are demonstrably much less sensitive than the test 


species or, indeed, where it is known that the effects seen in the test animal would 


under no circumstances be manifested in humans, such conservatism can be considered 


inappropriate (ECETOC, 2006). The mode of action (key events in the manifestation of 


toxicity) underlying the effect can justify departure from the default approach and enable 


a more realistic risk assessment by the arguments even to the point of irrelevance for 


the human situation. 


A tiered approach has been proposed by SANCO (EC, 2007) for the risk assessment of a 


substance. In alignment with this, a strategy can be derived on how much effort on TK 


evaluation for different levels of importance of a substance is appropriate. Considerations 


on the possible activity profile of a substance derived from physico-chemical and other 


data, as well as structurally related substances should be taken into account as a 


minimum request. This might help in the argumentation on waiving or triggering further 


testing and could provide a first impression of the mode of action of a substance. 


Subsequent toxicokinetic data needs to be focussed on which studies are needed to 


interpret and direct any additional toxicity studies that may be conducted. The 


advantage of such effort is that the results enable the refinement of the knowledge of 


the activity of a substance by elucidating step by step the mode of action. In this 


cascade, the application of assessment factors changes from overall default values to 


chemical specific adjustment factors (CSAFs). 


 Derivation of TK information taking into account a Basic R.7.12.2.1


Data Set 


The standard information requirements of REACH for substances manufactured or 


imported in quantities of ≥1 ton (see Annex VII of the respective regulation), include 


mainly physico-chemical (PC) data, and data like skin irritation/corrosion, eye irritation, 


skin sensitization, in vitro mutagenicity, acute oral toxicity, short-term aquatic toxicity 


on invertebrates, growth inhibition of algae. Therefore, these data will be available for 


the majority of substances. This data will enable qualitative judgments of the TK 


behaviour. However, the physico-chemical characteristics of the substance will change if 


the substance undergoes metabolic transformation and the physico-chemical 


characteristics of the parent substance may not provide any clues as to the identity, 
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distribution, retention and elimination of its metabolites. These are important factors to 


consider. 


Absorption 


Absorption is a function of the potential for a substance to diffuse across biological 


membranes. In addition to molecular weight the most useful parameters providing 


information on this potential are the octanol/water partition coefficient (log P) value and 


the water solubility. The log P value provides information on the relative solubility of the 


substance in water and the hydrophobic solvent octanol (used as a surrogate for lipid) 


and is a measure of lipophilicity. Log P values above 0 indicate that the substance is 


more soluble in octanol than water i.e. lipophilic and negative values indicate that the 


substance is more soluble in water than octanol i.e. hydrophilic. In general, log P values 


between -1 and 4 are favourable for absorption. Nevertheless, a substance with such a 


log P value can be poorly soluble in lipids and hence not readily absorbed when its water 


solubility is very low. It is therefore important to consider both, the water solubility of a 


substance and its log P value, when assessing the potential of that substance to be 


absorbed. 


Oral / GI absorption 


When assessing the potential of a substance to be absorbed in the gastrointestinal (GI) 


tract it should be noted that substances could undergo chemical changes in the GI fluids 


as a result of metabolism by GI flora, by enzymes released into the GI tract or by 


hydrolysis. These changes will alter the physico-chemical characteristics of the substance 


and hence predictions based upon the physico-chemical characteristics of the parent 


substance may no longer apply (see Appendix R.7.12—1 for a detailed listing of 


physiological factors, data on stomach and intestine pH, data on transit time in the 


intestine). 


One consideration that could influence the absorption of ionic substances (i.e. acids and 


bases) is the varying pH of the GI tract. It is generally thought that ionized substances 


do not readily diffuse across biological membranes. Therefore, when assessing the 


potential for an acid or base to be absorbed, knowledge of its pKa (pH at which 50% of 


the substance is in ionized and 50% in non-ionised form) is advantageous. Absorption of 


acids is favoured at pHs below their pKa whereas absorption of bases is favoured at pHs 


above their pKa. 


Other mechanisms by which substances can be absorbed in the GI tract include the 


passage of small water-soluble molecules (molecular weight up to around 200) through 


aqueous pores or carriage of such molecules across membranes with the bulk passage of 


water (Renwick, 1994). The absorption of highly lipophilic substances (log P of 4 or 


above) may be limited by the inability of such substances to dissolve into GI fluids and 


hence make contact with the mucosal surface. However, the absorption of such 


substances will be enhanced if they undergo micellular solubilisation by bile salts (Aungst 


and Shen, 1986). Substances absorbed as micelles (aggregate of surfactant molecules, 


lowering surface tension) enter the circulation via the lymphatic system, bypassing the 


liver. Although particles and large molecules (with molecular weights in the 1000’s) 


would normally be considered too large to cross biological membranes, small amounts of 


such substances may be transported into epithelial cells by pinocytosis or persorption 


(passage through gaps in membranes left when the tips of villi are sloughed off) (Aungst 
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and Shen, 1986). Absorption of surfactants or irritants may be enhanced because of 


damage to cell membranes.  


Absorption can occur at different sites and with different mechanisms along the GI tract. 


In the mouth absorption is minimal and if at all, occurs by passive diffusion. Therefore, 


substances enter directly the systemic circulation, however, some enzymatic degradation 


may occur. Like in the mouth, absorption in the stomach is minimal and occurs only by 


passive diffusion - the acidic environment favours uptake of weak acids. There is a 


potential for hydrolysis and, very rarely, metabolism (by endogenous enzymes) prior to 


uptake. Once absorbed at this point, substances will go to the liver before entering the 


systemic circulation - first pass metabolism may then limit the systemic bioavailability of 


the parent compound. The small intestine has a very large surface area and the transit 


time through this section is the longest, making this the predominant site of absorption 


within the GI tract. Most substances will be absorbed by passive diffusion. However, 


lipophilic compounds may form micelles and be absorbed into the lymphatic system and 


larger molecules/particles may be taken up by pinocytosis. Metabolism prior to 


absorption may occur by gut microflora or enzymes in the GI mucosa. Since substances 


that enter the blood at this point pass through the liver before entering the systemic 


circulation, hepatic first pass metabolism may limit the amount of parent compound that 


enters the systemic circulation. In the large intestine, absorption occurs mainly by 


passive diffusion. But active transport mechanisms for electrolytes are present, too. 


Compared to the small intestine, the rate and extent of absorption within the large 


intestine is low. Most blood flow from the large intestine passes through the liver first. 


Table R.7.12—1 Interpretation of data regarding oral/GI absorption 


Data source What it tells us 


Structure It may be possible to identify ionisable groups within the structure of the 


molecule. Groups containing oxygen, sulphur or nitrogen atoms e.g. thiol 


(SH), sulphonate (SO3H), hydroxyl (OH), carboxyl (COOH) or amine (NH2) 


groups are all potentially ionisable. 


Molecular Weight Generally the smaller the molecule the more easily it may be taken up. 


Molecular weights below 500 are favourable for absorption; molecular weights 


above 1000 do not favour absorption. 


Particle size Generally solids have to dissolve before they can be absorbed. It may be 


possible for particles in the nanometer size range to be taken up by 


pinocytosis. The absorption of very large particles, several hundreds of 


micrometers in diameter, that were administered dry (e.g. in the diet) or in a 


suspension may be reduced because of the time taken for the particle to 


dissolve. This would be particularly relevant for poorly water-soluble 


substances. 


Water Solubility Water-soluble substances will readily dissolve into the gastrointestinal fluids. 


Absorption of very hydrophilic substances by passive diffusion may be limited 


by the rate at which the substance partitions out of the gastrointestinal fluid. 


However, if the molecular weight is low (less than 200) the substance may 


pass through aqueous pores or be carried through the epithelial barrier by the 


bulk passage of water. 
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Data source What it tells us 


Log P Moderate log P values (between -1 and 4) are favourable for absorption by 


passive diffusion. Any lipophilic compound may be taken up by micellular 


solubilisation but this mechanism may be of particular importance for highly 


lipophilic compounds (log P >4), particularly those that are poorly soluble in 


water (1 mg/l or less) that would otherwise be poorly absorbed. 


Dosing Vehicle If the substance has been dosed using a vehicle, the water solubility of the 


vehicle and the vehicle/water partition coefficient of the substance may affect 


the rate of uptake. Compounds delivered in aqueous media are likely 


absorbed more rapidly than those delivered in oils, and compounds delivered 


in oils that can be emulsified and digested e.g. corn oil or arachis oil are likely 


to be absorbed to a greater degree than those delivered in non-digestible 


mineral oil (liquid petrolatum) (d’Souza, 1990) or in soil, the latter being an 


important vehicle for children. 


Oral toxicity data If signs of systemic toxicity are present, then absorption has occurred24. Also 


colored urine and/or internal organs can provide evidence that a colored 


substance has been absorbed. This information will give no indication of the 


amount of substance that has been absorbed. Also some clinical signs such as 


hunched posture could be due to discomfort caused by irritation or simply the 


presence of a large volume of test substance in the stomach and reduced feed 


intake could be due to an unpalatable test substance. It must therefore be 


clear that the effects that are being cited as evidence of systemic absorption 


are genuinely due to absorbed test substance and not to local effects at the 


site of contact effects. 


Hydrolysis Test Hydrolysis data are not always available. The hydrolysis test (EU C.725; OECD 


TG 111) conducted for >10 tons substances notified under REACH (Annex 


VIII) provides information on the half-life of the substance in water at 50°C 


and pH values of 4.0, 7.0 and 9.0. The test is conducted using a low 


concentration, 0.01 M or half the concentration of a saturated aqueous 


solution (whichever is lower). Since the temperature at which this test is 


conducted is much higher than that in the GI tract, this test will not provide 


an estimate of the actual hydrolysis half-life of the substance in the GI tract. 


However, it may give an indication that the parent compound may only be 


present in the GI tract for a limited period of time. Hence, toxicokinetic 


predictions based on the characteristics of the parent compound may be of 


limited relevance. 


  


                                           


24 Ensure that systemic effects do not occur secondary to local effects! 


25 See Test Methods Regulation (Council Regulation (EC) No 440/2008). 
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Respiratory absorption – Inhalation 


For inhaled substances the processes of deposition of the substance on the surface of the 


respiratory tract and the actual absorption have to be differentiated. Both processes are 


influenced by the physico-chemical characteristics of a chemical. 


Substances that can be inhaled include gases, vapours, liquid aerosols (both liquid 


substances and solid substances in solution) and finely divided powders/dusts. 


Substances may be absorbed directly from the respiratory tract or, through the action of 


clearance mechanisms, may be transported out of the respiratory tract and swallowed. 


This means that absorption from the GI tract will contribute to the total systemic burden 


of substances that are inhaled. 


To be readily soluble in blood, a gas or vapour must be soluble in water and increasing 


water solubility would increase the amount absorbed per breath. However, the gas or 


vapour must also be sufficiently lipophilic to cross the alveolar and capillary membranes. 


Therefore, a moderate log P value (between -1 and 4) would be favourable for 


absorption. For vapours, the deposition pattern of readily soluble substances differs from 


lipophilic substances in that the hydrophilic are effectively removed from the air in the 


upper respiratory tract, whereas the lipophilic reach the deep lung and thus absorption 


through the huge gas exchange region may occur. The rate of systemic uptake of very 


hydrophilic gases or vapours may be limited by the rate at which they partition out of 


the aqueous fluids (mucus) lining the respiratory tract and into the blood. Such 


substances may be transported out of the deposition region with the mucus and 


swallowed or may pass across the respiratory epithelium via aqueous membrane pores. 


Highly reactive gases or vapours can react at the site of contact thereby reducing the 


amount available for absorption. Besides the physico-chemical properties of the 


compound physical activity (such as exercise, heavy work, etc.) has a great impact on 


absorption rate and must also be addressed (Csanady and Filser, 2001). 


Precise deposition patterns for dusts will depend not only on the particle size of the dust 


but also the hygroscopicity, electrostatic properties and shape of the particles and the 


respiratory dynamics of the individual. As a rough guide, particles with aerodynamic 


diameters below 100 µm have the potential to be inspired. Particles with aerodynamic 


diameters below 50 µm may reach the thoracic region and those below 15 µm the 


alveolar region of the respiratory tract. These values are lower for experimental animals 


with smaller dimensions of the structures of the respiratory tract. Particles with 


aerodynamic diameters of above 1-5 μm have the greatest probability of settling in the 


nasopharyngeal region whereas particles with aerodynamic diameters below 1-5 μm are 


most likely to settle in the tracheo-bronchial or pulmonary regions (Velasquez, 2006). 


Thus the quantitative deposition pattern of particles in the respiratory tract varies. 


Nonetheless general deposition patterns may be derived (Snipes, 1989). Several models 


exist to predict the particle size deposition patterns in the respiratory tract (US EPA, 


1994). 


Generally, liquids, solids in solution and water-soluble dusts would readily 


diffuse/dissolve into the mucus lining the respiratory tract. Lipophilic substances (log P 


>0) would then have the potential to be absorbed directly across the respiratory tract 


epithelium. There is some evidence to suggest that substances with higher log P values 


may have a longer half-life within the lungs but this has not been extensively studied 







Chapter R.7c: Endpoint specific guidance 


Version 2.0 – November 2014 171 


 


 


(Cuddihy and Yeh, 1988). Very hydrophilic substances might be absorbed through 


aqueous pores (for substances with molecular weights below around 200) or be retained 


in the mucus and transported out of the respiratory tract. For poorly water-soluble dusts, 


the rate at which the particles dissolve into the mucus will limit the amount that can be 


absorbed directly. Poorly water-soluble dusts depositing in the nasopharyngeal region 


could be coughed or sneezed out of the body or swallowed (Schlesinger, 1995). Such 


dusts depositing in the tracheo-bronchial region would mainly be cleared from the lungs 


by the mucocilliary mechanism and swallowed. However a small amount may be taken 


up by phagocytosis and transported to the blood via the lymphatic system. Poorly water-


soluble dusts depositing in the alveolar region would mainly be engulfed by alveolar 


macrophages. The macrophages will then either translocate particles to the ciliated 


airways or carry particles into the pulmonary interstitium and lymphoid tissues. 


Table R.7.12—2 Interpretation of data regarding respiratory absorption 


Data source What it tells us 


Vapour Pressure Indicates whether a substance may be available for inhalation as a vapour. As 


a general guide, highly volatile substances are those with a vapour pressure 


greater than 25 KPa (or a boiling point below 50°C). Substances with low 


volatility have a vapour pressure of less than 0.5 KPa (or a boiling point above 


150°C) 


Particle size Indicates the presence of inhalable/respirable particles. In humans, particles 


with aerodynamic diameters below 100 μm have the potential to be inhaled. 


Particles with aerodynamic diameters below 50 µm may reach the thoracic 


region and those below 15 µm the alveolar region of the respiratory tract. 


These values are lower for experimental animals with smaller dimensions of 


the structures of the respiratory tract. Thus the quantitative deposition 


pattern of particles in the respiratory tract varies with the particle size 


distribution of the inspired aerosol and may further depend on physical and 


physicochemical properties of the particles (e.g. shape, electrostatic charge). 


Nonetheless general deposition patterns may be derived (Snipes, 1989; US 


EPA, 1994)  


Log P Moderate log P values (between -1 and 4) are favourable for absorption 


directly across the respiratory tract epithelium by passive diffusion. Any 


lipophilic compound may be taken up by micellular solubilisation but this 


mechanism may be of particular importance for highly lipophilic compounds 


(log P >4), particularly those that are poorly soluble in water (1 mg/l or less) 


that would otherwise be poorly absorbed.  


Water Solubility Deposition: Vapours of very hydrophilic substances may be retained within the 


mucus. Low water solubility, like small particle size enhances penetration to 


the lower respiratory tract. For absorption of deposited material similar 


criteria as for GI absorption apply 


Inhalation 


toxicity data 


If signs of systemic toxicity are present then absorption has occurred. This is 


not a quantitative measure of absorption. 


Oral toxicity data If signs of systemic toxicity are present in an oral toxicity study or there are 


other data to indicate the potential for absorption following ingestion it is 


likely the substance will also be absorbed if it is inhaled. 
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Hydrolysis Test Hydrolysis data are not always available. The hydrolysis test (EU C.726, OECD 


TG 111) conducted for >10 tons substances notified under REACH (Annex 


VIII) provides information on the half-life of the substance in water at 50°C 


and pH values of 4.0, 7.0 and 9.0. The test is conducted using a low 


concentration, 0.01 M or half the concentration of a saturated aqueous 


solution (whichever is lower). Since the temperature at which this test is 


conducted is much higher than that in the respiratory tract, this test will not 


provide an estimate of the actual hydrolysis half-life of the substance in the 


respiratory tract. However, it may give an indication that the parent 


compound may only be present in the respiratory tract for a limited period of 


time. Hence, toxicokinetic predictions based on the characteristics of the 


parent compound may be of limited relevance. 


Dermal absorption 


The skin is a dynamic, living multilayered biomembrane and as such its permeability 


may vary as a result of changes in hydration, temperature, and occlusion. In order to 


cross the skin, a compound must first penetrate into the stratum corneum (non-viable 


layer of corneocytes forming a complex lipid membrane) and may subsequently reach 


the viable epidermis, the dermis and the vascular network. The stratum corneum 


provides its greatest barrier function against hydrophilic compounds, whereas the viable 


epidermis is most resistant to penetration by highly lipophilic compounds (Flynn, 1985). 


Dermal absorption represents the amount of topically applied test substance that is 


found in the epidermis (stratum corneum excluded) and in the dermis, and this quantity 


is therefore taken as systemically available. Dermal absorption is influenced by many 


factors, e.g. physico-chemical properties of the substance, its vehicle and concentration, 


and the exposure pattern (e.g. occlusion of the application site) as well as the skin site 


of the body (for review see ECETOC, 1993; Howes et al., 1996; Schaefer and 


Redelmaier, 1996). The term percutaneous penetration refers to in vitro experiments 


and represents the amount of topically applied test substance that is found in the 


receptor fluid – this quantity is taken as systemically available. 


Substances that can potentially be taken up across the skin include gases and vapours, 


liquids and particulates. A tiered approach for the estimation of skin absorption has been 


proposed within a risk assessment framework (EC, 2007): Initially, basic physico-


chemical information should be taken into account, i.e. molecular mass and lipophilicity 


(log P). Following, a default value of 100% skin absorption is generally used unless 


molecular mass is above 500 and log P is outside the range [-1, 4], in which case a 


value of 10%27 skin absorption is chosen (de Heer et al., 1999). A flow diagram outlining 


this tiered approach is presented in Appendix R.7.12—4. 


                                           


26 See Test Methods Regulation (Council Regulation (EC) No 440/2008). 


27 The lower limit of 10% was chosen, because there is evidence in the literature that substances 
with molecular weight and/or log P values at these extremes can to a limited extent cross the skin. 
If data are available (e.g. data on water solubility, ionogenic state, ‘molecular volume’, oral 
absorption and dermal area dose in exposure situations in practice) which indicate the use of an 


alternative dermal absorption percentage value is appropriate, then this alternative value can be 
used. Scientific justification for the use of alternative values should be provided. 
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Table R.7.12—3 Interpretation of data regarding dermal absorption 


Data source What it tells us 


Physical State Liquids and substances in solution are taken up more readily than dry 


particulates. Dry particulates will have to dissolve into the surface moisture of 


the skin before uptake can begin. Absorption of volatile liquids across the skin 


may be limited by the rate at which the liquid evaporates off the skin surface 


(Pryde and Payne, 1999). 


Molecular Weight Less than 100 favours dermal uptake. Above 500 the molecule may be too 


large. 


Structure As a result of binding to skin components the uptake of chemicals with the 


following groups can be slowed: 


certain metal ions, particularly Ag+, Cd2+, Be2+ and Hg2+ 


acrylates, quaternary ammonium ions, heterocyclic ammonium ions, 


sulphonium salts. 


A slight reduction in the dermal uptake of chemicals belonging to the following 


substance classes could also be anticipated for the same reason: 


Quinines, dialkyl sulphides, acid chlorides, halotriazines, dinitro or trinitro 


benzenes. 


Water Solubility The substance must be sufficiently soluble in water to partition from the 


stratum corneum into the epidermis. Therefore if the water solubility is below 


1 mg/l, dermal uptake is likely to be low. Between 1-100 mg/l absorption is 


anticipated to be low to moderate and between 100-10,000 mg/l moderate to 


high. However, if water solubility is above 10,000 mg/l and the log P value 


below 0 the substance may be too hydrophilic to cross the lipid rich 


environment of the stratum corneum. Dermal uptake for these substances will 


be low. 


Log P For substances with log P values <0, poor lipophilicity will limit penetration 


into the stratum corneum and hence dermal absorption. Values <–1 suggest 


that a substance is not likely to be sufficiently lipophilic to cross the stratum 


corneum, therefore dermal absorption is likely to be low. 


Log P values between 1 and 4 favour dermal absorption (values between 2 


and 3 are optimal) particularly if water solubility is high. 


Above 4, the rate of penetration may be limited by the rate of transfer 


between the stratum corneum and the epidermis, but uptake into the stratum 


corneum will be high. 


Above 6, the rate of transfer between the stratum corneum and the epidermis 


will be slow and will limit absorption across the skin. Uptake into the stratum 


corneum itself may be slow. 
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Data source What it tells us 


Vapour Pressure The rate at which gases and vapours partition from the air into the stratum 


corneum will be offset by the rate at which evaporation occurs therefore 


although a substance may readily partition into the stratum corneum, it may 


be too volatile to penetrate further. This can be the case for substances with 


vapour pressures above 100-10,000 Pa (ca. 0.76-76 mm Hg) at 25°C, though 


the extent of uptake would also depend on the degree of occlusion, ambient 


air currents and the rate at which it is able to transfer across the skin. 


Vapours of substances with vapour pressures below 100 Pa are likely to be 


well absorbed and the amount absorbed dermally may be more than 10% of 


the amount that would be absorbed by inhalation. 


Surface Tension If the surface tension of an aqueous solution is less than 10 mN/m, the 


substance is a surfactant and this will enhance the potential dermal uptake. 


Surfactants can also substantially enhance the absorption of other 


compounds, even in the absence of skin irritant effects. 


Skin irritation / 


Corrosivity 


If the substance is a skin irritant or corrosive, damage to the skin surface may 


enhance penetration. 


Dermal toxicity 


data 


Signs of systemic toxicity indicate that absorption has occurred. However, if 


steps have not been taken to prevent grooming, the substance may have 


been ingested and therefore signs of systemic toxicity could be due to oral 


rather than dermal absorption. 


Skin sensitization 


data 


If the substance has been identified as a skin sensitizer then, provided the 


challenge application was to intact skin, some uptake must have occurred 


although it may only have been a small fraction of the applied dose. 


Trace elements If the substance is a cationic trace element, absorption is likely to be very low 


(<1%). Stable or radio-isotopes should be used and background levels 


determined to prevent analytical problems and inaccurate recoveries.  


Even though many factors (Table R.7.12—3) are linked to the chemical itself, one should 


bear in mind that the final preparation or the conditions of its production or use can 


influence both rate and extent of dermal absorption. These factors should also be taken 


into account in the risk assessment process, including at the stage of estimating dermal 


absorption28. Also, the methods described are focused on the extent of absorption, and 


not on its rate (with the exception of in vitro studies), which can play a major role in 


determining acute toxicity. 


Distribution 


The concentration of a chemical in blood or plasma (blood level) is dependent on the 


dose, the rates of absorption, distribution and elimination, and on the affinity of the 


tissues for the compound. Tissue affinity is usually described using a parameter known 


as volume of distribution, which is a proportionality factor between the amount of 


compound present in the body and the measured plasma or blood concentration. The 


                                           


28 In determining the dermal penetration the dosing vehicle seems to be of great importance! 
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larger the volume of distribution is, the lower the blood level will be for a given amount 


of compound in the body. A particularly useful volume term is the volume of distribution 


at steady-state (Vdss). At steady-state, all distribution phenomena are completed, the 


various compartments of the body are in equilibrium, and the rate of elimination is 


exactly compensated by the rate of absorption. In non steady-state situations, the 


distribution volume varies with time except in the simplest case of a single-compartment 


model. In theory, steady-state can be physically reached only in the case of a constant 


zero-order input rate and stable first-order distribution and elimination rates. However, 


many real situations are reasonably close to steady-state, and reasoning at steady-state 


is a useful method in kinetics. 


The rate at which highly water-soluble molecules distribute may be limited by the rate at 


which they cross cell membranes and access of such substances to the central nervous 


system (CNS) or testes is likely to be restricted by the blood-brain and blood-testes 


barriers (Rozman and Klaassen, 1996). It is not clear what barrier properties the 


placenta may have. However, species differences in transplacental transfer may occur 


due to differing placental structure and also differing metabolic capacity of the placenta 


and placental transporters in different species. 


Although protein binding can limit the amount of a substance available for distribution, it 


will generally not be possible to determine from the available data which substances will 


bind to proteins and how avidly they will bind. Furthermore, if a substance undergoes 


extensive first-pass metabolism, predictions made on the basis of the physico-chemical 


characteristics of the parent substance may not be applicable.  
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Table R.7.12—4 Interpretation of data regarding distribution 


Data source What it tells us 


Molecular Weight In general, the smaller the molecule, the wider the distribution. 


Water Solubility Small water-soluble molecules and ions will diffuse through aqueous channels 


and pores. The rate at which very hydrophilic molecules diffuse across 


membranes could limit their distribution. 


Log P If the molecule is lipophilic (log P >0), it is likely to distribute into cells and 


the intracellular concentration may be higher than extracellular concentration 


particularly in fatty tissues.  


Target Organs If the parent compound is the toxicologically active species, it may be possible 


to draw some conclusions about the distribution of that substance from its 


target tissues. If the substance is a dye, coloration of internal organs can give 


evidence of distribution. This will not provide any information on the amount 


of substance that has distributed to any particular site. Note that anything 


present in the blood will be accessible to the bone marrow. 


Signs of toxicity Clear signs of CNS effects indicate that the substance (and/or its metabolites) 


has distributed to the CNS. However, not all behavioural changes indicate that 


the substance has reached the CNS. The behavioural change may be due to 


discomfort caused by some other effect of the substance. 


 


Accumulative potential 


It is important to consider the potential for a substance to accumulate or to be retained 


within the body, because as they will then gradually build up with successive exposures 


the body burden can be maintained for long periods of time. 


Lipophilic substances have the potential to accumulate within the body if the dosing 


interval is shorter than 4 times the whole body half-life. Although there is no direct 


correlation between the lipophilicity of a substance and its biological half-life, substances 


with high log P values tend to have longer half-lives unless their large volume of 


distribution is counter-balanced by a high clearance. On this basis, there is the potential 


for highly lipophilic substances (log P >4) to accumulate in individuals that are 


frequently exposed (e.g. daily at work) to that substance. Once exposure stops, the 


concentration within the body will decline at a rate determined by the half-life of the 


substance. Other substances that can accumulate within the body include poorly soluble 


particulates that deposited in the alveolar region of the lungs, substances that bind 


irreversibly to endogenous proteins and certain metals and ions that interact with the 


matrix of the bone (Rozman and Klaassen, 1996).   
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Table R.7.12—5 Interpretation of data regarding accumulation 


Site Characteristics of substances of concern 


Lung Poorly water and lipid soluble particles (i.e. log P values around 0 and water 


solubility around 1 mg/l or less) with aerodynamic diameters of 1 μm or below 


have the potential to deposit in the alveolar region of the lung. Here particles 


are likely to undergo phagocytosis by alveolar macrophages. The 


macrophages will then either translocate particles to the ciliated airways or 


carry particles into the pulmonary interstitium and lymphoid tissues. Particles 


can also migrate directly to the pulmonary interstitium and this is likely to 


occur to the greatest extent where the particle is toxic to alveolar 


macrophages or inhaled in sufficient quantities to overwhelm the phagocytic 


capabilities of alveolar macrophages. Within the pulmonary interstitium 


clearance depends on solubilisation alone, which leads to the possibility of 


long-term retention (Snipes, 1995). 


Adipose tissue Lipophilic substances will tend to concentrate in adipose tissue and depending 


on the conditions of exposure may accumulate. If the interval between 


exposures is less than 4 times the whole body half-life of the substance then 


there is the potential for the substance to accumulate. It is generally the case 


that substances with high log P values have long biological half-lives. On this 


basis, daily exposure to a substance with a log P value of around 4 or higher 


could result in a build up of that substance within the body. Substances with 


log P values of 3 or less would be unlikely to accumulate with the repeated 


intermittent exposure patterns normally encountered in the workplace but 


may accumulate if exposures are continuous. Once exposure to the substance 


stops, the substance will be gradually eliminated at a rate dependent on the 


half-life of the substance. If fat reserves are mobilized more rapidly than 


normal, e.g. if an individual or animal is under stress or during lactation there 


is the potential for large quantities of the parent compound to be released into 


the blood. 


Bone Certain metals e.g. lead and small ions such as fluoride can interact with ions 


in the matrix of bone. In doing so they can displace the normal constituents of 


the bone, leading to retention of the metal or ion.  


Stratum corneum Highly lipophilic substances (log P between 4 and 6) that come into contact 


with the skin can readily penetrate the lipid rich stratum corneum but are not 


well absorbed systemically. Although they may persist in the stratum 


corneum, they will eventually be cleared as the stratum corneum is sloughed 


off. 
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Metabolism 


Differences in the way substances are metabolised by different species and within 


different tissues is the main reason for species and route specific toxicity. The liver has 


the greatest capacity for metabolism and is commonly causing route specific presystemic 


effects (first pass) especially following oral intake. However, route specific toxicity may 


result from several phenomena, such as hydrolysis within the GI or respiratory tracts, 


also metabolism by GI flora or within the GI tract epithelia (mainly in the small intestine) 


(for review see Noonan and Wester, 1989), respiratory tract epithelia (sites include the 


nasal cavity, tracheo-bronchial mucosa [Clara cells] and alveoli [type 2 cells]) and skin.  


It is very difficult to predict the metabolic changes a substance may undergo on the 


basis of physico-chemical information alone. Although it is possible to look at the 


structure of a molecule and identify potential metabolites, it is by no means certain that 


these reactions will occur in vivo (e.g. the molecule may not reach the necessary site for 


a particular reaction to take place). It is even more difficult to predict the extent to 


which it will be metabolised along different pathways and what species differences may 


exist. Consequently, experimental data shall help in the assessment of potential 


metabolic pathways (see Section R.7.12.2.2). 


Excretion 


The major routes of excretion for substances from the systemic circulation are the urine 


and/or the faeces (via bile and directly from the GI mucosa; see Rozman, 1986). 


The excretion processes involved in the kidney are passive glomerular filtration through 


membrane pores and active tubular secretion via carrier processes. Substances that are 


excreted in the urine tend to be water-soluble and of low molecular weight (below 300 in 


the rat, mostly anionic and cationic compounds) and generally, they are conjugated 


metabolites (e.g., glucuronides, sulphates, glycine conjugates) from Phase II 


biotransformation. Most of them will have been filtered out of the blood by the kidneys 


though a small amount may enter the urine directly by passive diffusion and there is the 


potential for re-absorption into the systemic circulation across the tubular epithelium. 


Biliary excretion (Smith, 1973) involves active secretion rather than passive diffusion. 


Substances that are excreted in the bile tend to have higher molecular weights or may 


be conjugated as glucuronides or glutathione derivatives. In the rat it has been found 


that substances with molecular weights below around 300 do not tend to be excreted 


into the bile (Renwick, 1994). There are species differences and the exact nature of the 


substance also plays a role (Hirom et al., 1972; Hirom et al., 1976; Hughes et al., 


1973). The excretion of compounds via bile is highly influenced by hepatic function as 


metabolites formed in the liver may be excreted directly into the bile without entering 


the bloodstream. Additionally, blood flow as such is a determining factor. 


Substances in the bile pass through the intestines before they are excreted in the faeces 


and as a result may undergo enterohepatic recycling (circulation of bile from the liver, 


where it is produced, to the small intestine, where it aids in digestion of fats and other 


substances, back to the liver) which will prolong their biological half-life. This is a 


particularly problem for conjugated molecules that are hydrolysed by GI bacteria to form 


smaller more lipid soluble molecules that can then be reabsorbed from the GI tract. 


Those substances less likely to re-circulate are substances having strong polarity and 
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high molecular weight. Other substances excreted in the faeces are those that have 


diffused out of the systemic circulation into the gastrointestinal tract directly, substances 


which have been removed from the gastrointestinal mucosa by efflux mechanisms and 


non-absorbed substances that have been ingested or inhaled and subsequently 


swallowed. However, depending on the metabolic changes that may have occurred, the 


compound that is finally excreted may have few or none of the physico-chemical 


characteristics of the parent compound. 


Table R.7.12—6 Interpretation of data regarding excretion 


Route Favourable physico-chemical characteristics 


Urine Characteristics favourable for urinary excretion are low molecular weight (below 


300 in the rat), good water solubility, and ionization of the molecule at the pH of 


urine. 


Exhaled Air Vapours and gases are likely to be excreted in exhaled air. Also volatile liquids 


and volatile metabolites may be excreted as vapours in exhaled air. 


Bile In the rat, molecules that are excreted in the bile are amphipathic (containing 


both polar and nonpolar regions), hydrophobic/strongly polar and have a high 


molecular weight. In general, in rats for organic cations with a molecular weight 


below 300 it is unlikely that more than 5-10% will be excreted in the bile, for 


organic anions e.g. quaternary ammonium ions this cut off may be lower (Smith, 


1973). Substances excreted in bile may potentially undergo enterohepatic 


circulation. This is particularly a problem for conjugated molecules that are 


hydrolysed by gastrointestinal bacteria to form smaller more lipid soluble 


molecules that can then be reabsorbed from the GI tract. Those substances less 


likely to re-circulate are substances having strong polarity and high molecular 


weight. Little is known about the determinants of biliary excretion in humans. 


Breast milk Substances present in plasma generally also may be found in breast milk. Lipid 


soluble substances may be present at higher concentrations in milk than in 


blood/plasma. Although lactation is minor route of excretion, exposure of 


neonates via nursing to mother’s milk may have toxicological significance for 


some chemicals. 


Saliva/sweat Non-ionized and lipid soluble molecules may be excreted in the saliva, where 


they may be swallowed again, or in the sweat. 


Hair/nails Metal ions may be incorporated into the hair and nails. 


Exfoliation Highly lipophilic substances that have penetrated the stratum corneum but not 


penetrated the viable epidermis may be sloughed off with skin cells. 
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 Generating and Integrating TK information R.7.12.2.2


In vivo studies provide an integrated perspective on the relative importance of different 


processes in the intact biological system for comparison with the results of the toxicity 


studies. To ensure a valid set of TK data, a TK in vivo study has to consist of several 


experiments that include blood/plasma-kinetics, mass balances and excretion 


experiments as well as tissue distribution experiments. Depending on the problem to be 


solved, selected experiments (e.g. plasma-kinetics) may be sufficient to provide needed 


data for further assessments (e.g. bioavailability). 


The high dose level administered in an ADME study should be linked to those that cause 


adverse effects in toxicity studies. Ideally there should also be a dose without toxic 


effect, which should be in the range of expected human exposure. A comparison 


between toxic dose levels and those that are likely to represent human exposure values 


may provide valuable information for the interpretation of adverse effects and is 


essential for extrapolation and risk assessment. 


In an in vivo study the systemic bioavailability is usually estimated by the comparison of 


either dose-corrected amounts excreted, or of dose-corrected areas under the curve 


(AUC) of plasma (blood, serum) kinetic profiles, after extra- and intravascular 


administration. The systemic bioavailability is the dose-corrected amount excreted or 


AUC determined after an extravascular substance administration divided by the dose-


corrected amount excreted or AUC determined after an intravascular substance 


application, which corresponds by definition to a bioavailability of 100%. This is only 


valid if the kinetics of the compound is linear, i.e. dose-proportional, and relies upon the 


assumption that the clearance is constant between experiments. If the kinetics is not 


linear, the experimental strategy has to be revised on a case-by-case basis, depending 


of the type of non-linearity involved (e.g. saturable protein binding, saturable 


metabolism etc.). 


Generally in vitro studies provide data on specific aspects of pharmacokinetics such as 


metabolism. A major advantage of in vitro studies is that it is possible to carry out 


parallel tests on samples from the species used in toxicity tests and samples from 


humans, thus facilitating interspecies comparisons (e.g., metabolite profile, metabolic 


rate constants). In recent years methods to integrate a number of in vitro results into a 


prediction of ADME in vivo by the use of appropriate PBK models have been developed. 


Such methods allow both the prediction of in vivo kinetics at early stages of 


development, and the progressive integration of all available data into a predictive model 


of ADME. The resulting information on ADME can be used both to inform development 


decisions and as part of the risk assessment process. The uncertainty associated with 


the prediction depends largely on the amount of available data. 


Test substances and analytical methodology 


TK and metabolism studies can be carried out using non-labelled compounds, stable 


isotope-labelled compounds, radioactively labelled compounds or using dual (stable and 


radio-) labelling. The labels should be placed in metabolically stable positions, the 


placing of labels such as 14C in positions from which they can enter the carbon pool of 


the test animal should be avoided. If a metabolic degradation of the test substance may 


occur, different labelling positions have to be taken into account to be able to determine 


all relevant degradation pathways. The radiolabelled compound must be of high 
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radiochemical purity and of adequate specific activity to ensure sufficient sensitivity in 


radio-assay methods. 


Separation techniques are used in metabolism studies to purify and separate several 


radioactive fractions in biota such as urine, plasma, bile and others. These techniques 


range from relatively simple approaches such as liquid-liquid extraction and column 


chromatography to more sophisticated techniques such as HPLC (high pressure liquid 


chromatography). These methods also allow for the establishment of a metabolite 


profile. Quantitative analytical methods are required to follow concentrations of parent 


compound and metabolites in the body as a function of time. The most common 


techniques used are LC/MS (liquid chromatography/ mass spectroscopy) and high 


performance LC with UV-detection, or if 14C-labelled material is used, radioactivity-


detection-HPLC. It is worth mentioning that kinetic parameters generally cannot be 


calculated from measurement of total radioactivity to receive an overall kinetic estimate. 


Nevertheless, to generate exact values one has to address parent compound and 


metabolites separately. An analytical step is required to define the radioactivity as 


chemical species. This is usually faster than cold analytical methods. Dual labelling (e.g. 
13C and 14C/12C) is the method of choice for structural elucidation of metabolites (by MS 


and NMR [nuclear magnetic resonance] spectroscopy). A cold analytical technique, which 


incorporates stable isotope labelling (for GC/MS [gas chromatography/ mass 


spectroscopy] or LC/MS), is a useful combination. Unless this latter method has already 


been developed for the test compound in various matrices (urine, faeces, blood, fat, 


liver, kidney, etc.), the use of radiolabelled compound may be less costly than other 


methods. 


In any TK study, the identity and purity of the chemical used in the test must be 


assured. Analytical methods capable of detecting undesirable impurities will be required, 


as well as methods to assure that the substance of interest is of uniform potency from 


batch to batch. Additional methods will be required to monitor the stability and 


uniformity of the form in which the test substance is administered to the organisms used 


in the TK studies. Finally, methods suitable to identify and quantify the test substance in 


TK studies must be employed. 


In the context of analytical methods, accuracy refers to how closely the average value 


reported for the assay of a sample agrees with the actual amount of substance being 


assayed in the sample, whereas precision refers to the amount of scatter in the 


measured values around the average result. If the average assay result does not agree 


with the actual amount in the sample, the assay is said to be biased, i.e., lacks 


specificity; bias can also be due to low recovery. 


Assay specificity is perhaps the most serious problem encountered. Although blanks 


provide some assurance that no instrument response will be obtained in the absence of 


the test chemical, a better approach is to select an instrument or bioassay that responds 


to some biological, chemical, or physical property of the test chemical that is not shared 


with many other substances. 


Besides, it is also necessary that the assay method is usable over a sufficiently wide 


range of concentrations for the toxic chemical and its metabolites. The lower limit of 


reliability for an analytical method has been perceived in different ways; frequently, the 


term sensitivity has been used to indicate the ability of an analytical method to measure 


small amounts of a substance accurately and with requisite precision. It is unlikely that a 
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single analytical method will be of use for all of these purposes. Indeed, it is highly 


desirable to use more than one method, at times. If two or more methods yield 


essentially the same results, confidence in each method is increased. 


Important Methods for Generation of ADME data 


Evaluation of absorption 


Absorption is normally investigated by the determination of the test substance and/or its 


metabolites in excreta, exhaled air and carcass (i.e. radioactivity balance). The biological 


response between test and reference groups (e.g. oral versus intravenous .) is compared 


and the plasma level of the test substance and/or its metabolites is determined. 


Dermal Absorption 


Technical guidelines on the conduct of skin absorption studies have been published by 


OECD in 2004 (EU B.4429, OECD TG 427; EU B.45, OECD TG 428; OECD GD 28). 


Advantages of the in vivo method (EU B.44, OECD TG 427) are that it uses a 


physiologically and metabolically intact system, uses a species common to many toxicity 


studies and can be modified for use with other species. The disadvantages are the use of 


animals, the need for radiolabelled material to facilitate reliable results, difficulties in 


determining the early absorption phase and the differences in permeability of the 


preferred species (rat) and human skin. Animal skin is generally more permeable and 


therefore may overestimate human percutaneous absorption (US EPA, 1992). Also, the 


experimental conditions should be taken into account in interpreting the results. For 


instance, dermal absorption studies in fur-bearing animals may not accurately reflect 


dermal absorption in human beings. 


In vitro systems allow us to apply to a fixed surface area of the skin an accurate dose of 


a test chemical in the form, volume and concentration that are likely to be present 


during human exposure. One of the key parameters in the regulatory guidelines in this 


field is that sink conditions must always be maintained, which may bias the assay by 


build-up of the chemical in the reservoir below the skin30. A major issue of concern in the 


in vitro procedure turned out to be the presence of test substance in the various skin 


layers, i.e., absorbed into the skin but not passed into the receptor fluid. It was noted 


that it is especially difficult to examine very lipophilic substances in vitro, because of 


their low solubility in most receptor fluids. By including the amount retained in the skin 


in vitro, a more acceptable estimation of skin absorption can be obtained. Water-soluble 


substances can be tested more accurately in vitro because they more readily diffuse into 


the receptor fluid (OECD GD 28). At present, provided that skin levels are included as 


absorbed, results from in vitro methods seem to adequately reflect those from in vivo 


experiments supporting their use as a replacement test to measure percutaneous 


absorption. 


                                           


29 See Test Methods Regulation (Council Regulation (EC) No 440/2008). 


30 A build up of chemical in the reservoir below the skin is not such a problem if a flow through cell 
is used for in vitro testing. 
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If appropriate dermal penetration data are available for rats in vivo and for rat and 


human skin in vitro, the in vivo dermal absorption in rats may be adjusted in light of the 


relative absorption through rat and human skin in vitro. The latter adjustment may be 


done because the permeability of human skin is often lower than that of animal skin 


(e.g. Howes et al., 1996). A generally applicable correction factor for extrapolation to 


man can, however, not be derived, because the extent of overestimation appears to be 


dose, substance, and animal specific (ECETOC, 1993; Bronaugh and Maibach, 1987). 


In silico models might also improve the overall knowledge of crucial properties 


significantly. Mathematical skin permeation models are usually based on uptake from 


aqueous solution which may not be relevant to the exposure scenario being assessed. In 


addition, the use of such models for quantitative risk assessment purposes is often 


limited because these models have generally been validated by in vitro data ignoring the 


fate of the skin residue levels. However, these models may prove useful as a screening 


tool or for qualitative comparison of skin permeation potential. On a case-by-case basis, 


and if scientifically justified, the use of (quantitative) structure activity relationships may 


prove useful, especially within a group of closely related substances. 


It is notable that a project on the Evaluation and Prediction of Dermal Absorption of 


Toxic Chemicals (EDETOX) was conducted (Williams, 2004). A large critically evaluated 


database with in vivo and in vitro data on dermal absorption/penetration of chemicals 


has been established. It is available at http://edetox.ncl.ac.uk. Based on this data, 


existing QSARs were evaluated (Fitzpatrick et al., 2004). Furthermore new models were 


developed: a mechanistically based model, which was used to interpret some of the 


newly generated data, a simple membrane model and a diffusion model of percutaneous 


absorption kinetics. All these models have mostly been based on and applied to rather 


large organic molecules and have thus limited relevance for assessment of inorganic 


substances. Furthermore, a guidance document was developed for conduct of in vitro 


studies of dermal absorption/penetration and can be obtained via 


http://www.ncl.ac.uk/edetox/.  Although mainly based on the experiences gathered with 


organic substances, parts of this practical guidance on conduct of such studies are also 


applicable to inorganic substances. 


Evaluation of Distribution 


For determination of the distribution of a substance in the body there are two 


approaches available at present for analysis of distribution patterns. Quantitative 


information can be obtained firstly, using whole-body autoradiographic techniques and 


secondly, by sacrificing animals at different times after exposure and determination of 


the concentration and amount of the test substance and/or metabolites in tissues and 


organs (EU B.3631, OECD TG 417). 


Evaluation of the Accumulative Potential 


Bioconcentration refers to the accumulation of a substance dissolved in water by an 


aquatic organism. The static bioconcentration factor (BCF) is the ratio of the 


concentration of a substance in an organism to the concentration in water once a steady 


                                           


31 See Test Methods Regulation (Council Regulation (EC) No 440/2008). 



http://edetox.ncl.ac.uk/

http://www.ncl.ac.uk/edetox/
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state has been achieved. Traditionally, bioconcentration potential has been assessed 


using laboratory experiments that expose fish to the substance dissolved in water (EU 


C.1331, OECD TG 305). The resulting fish BCF is widely used as a surrogate measure for 


bioaccumulation potential. 


Another possibility to assess the accumulative potential of a substance is to expose rats 


repeatedly to a substance (e.g. 4 week daily administration) and determine the body 


burden or the amount in a relevant compartment in a time course. 


Accumulating substances can also be measured in milk and therefore additionally allow 


an estimation of transfer to the breast-fed pup. 


Evaluation of Metabolism 


In vivo TK studies generally only determine the rates of total metabolic clearance (by 


measurement of radiolabelled products in blood/plasma, bile, and excrements) rather 


than the contributions of individual tissues. It has to be taken into account that the total 


metabolic clearance is the sum of the hepatic and potential extrahepatic metabolism.  


In vitro tests can be performed using isolated enzymes, microsomes and microsomal 


fractions, immortalised cell lines, primary cells and organ slices. Most frequently these 


materials originate from the liver as this is the most relevant organ for metabolism, 


however, in some cases preparation from other organs are used for investigation of 


potential organ-specific metabolic pathways. 


When using metabolically incompetent cells an exogenous metabolic activation system is 


usually added in to the cultures. For this purpose the post-mitochondrial 9000x g 


supernatant (S9 fraction) of whole liver tissue homogenate containing a high 


concentration of metabolising enzymes is most commonly employed - the donor species 


needs to be considered in the context of the study. In all cases metabolism may either 


be directly assessed by specific identification of the metabolites or by subtractive 


calculation of the amount of parent substance lost in the process. 


Evaluation of Excretion 


The major routes of excretion are in the urine and/or the faeces (via bile and directly 


from the GI mucosa; see Rozman, 1986). For this purpose urine, faeces and expired air 


and, in certain circumstances, bile are collected and the amount of test substance and/or 


metabolites in these excreta is measured (EU B.3631, OECD TG 417). 


The excretion of chemicals (metabolites) in other biological fluids such as saliva, milk, 


tears, and sweat is usually negligible compared with renal or biliary excretion. However, 


in special cases these fluids may be important to study either for monitoring purposes, 


or in the case of milk allowing an assessment of the exposure of infants. 


For volatile substances and metabolites exhaled air may be an important route of 


elimination. Therefore, exhaled air shall be examined in respective cases. 
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In silico methods - Kinetic modelling 


In silico methods for toxicokinetics, can be defined as mathematical models, which can 


be used to understand physiological phenomena of absorption, distribution, metabolism 


and elimination of chemicals in the body. These methods gather, for example, QSAR 


models, compartmental models, or allometric equations (Ings, 1990; Bachmann, 1996). 


Their main advantages compared to classical (in vitro, in vivo) methods is that they 


estimate the toxicokinetics of a given agent quicker, cheaper and reduced the number of 


experimental animals. A detailed discussion of the approaches that integrate information 


generated in silico and in vitro is presented in Appendix R.7.12—2 of this document. 


When using kinetic models, two opposite situations can be schematically described: 


 either the values of some or all parameters are unknown, and the model is 


adjusted (fitted) to data in order to extract from the dataset these parameter 


values: this is the fitting situation. 


 or the parameter values are considered as known, and the model is used to 


generate simulated datasets: this is the simulation situation. 


Appropriate algorithms, implemented in validated suitable software, are available to 


perform fitting and simulation operations. Both model fitting and simulation operations 


have specific technical problems and pitfalls, and must be performed by adequately 


trained scientists or scientific teams. Simulation is an extremely useful tool, because it is 


the only way to predict situations for which it is not, and often will never be possible to 


generate or collect real data. The results of carefully designed simulations, with attached 


uncertainty estimations, are then the only available tools for quantitative risk 


assessment. The better the model-building steps will have been performed, the better 


defined will be the predictions, leading ultimately to better-informed regulatory 


decisions. 


In a risk assessment context, to identify TK relationship as best as possible, TK 


information collected from in vitro and in vivo experiments could be analysed on the 


basis of in silico models. The purpose of TK in silico models is to describe or predict the 


concentrations and to define the internal dose of the parent chemical or of its active 


metabolite. This is important because internal doses provide a better basis than external 


exposure for predicting toxic effects. The prediction of pharmaco- or toxicological effects 


from external exposure or from internal dose rests upon in silico pharmaco- or 


toxicodynamic modelling. The combined used of pharmacokinetic models (describing the 


relationships between dose / exposure and concentrations within the body), with 


pharmacodynamic models (describing the relationship between concentrations or 


concentration-derived internal dose descriptors and effects), is called pharmacokinetic / 


pharmacodynamic modelling, or PKPD modelling. The term toxicokinetic / toxicodynamic 


modelling, or TKTD, covers the same concept. 


TK models typically describe the body as a set of compartments through which chemicals 


travel or are transformed. They fall into two main classes: empirical models and 


physiologically-based kinetic models (PBK) (Andersen, 1995; Balant and Gex-Fabry, 


1990; Clewell and Andersen, 1996; Gerlowski and Jain, 1983). All these models simplify 


the complex physiology by subdividing the body into compartments within which the 


toxic agent is assumed to be homogeneously distributed (Gibaldi, 1982). Empirical TK 
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models represent the body by one or two (rarely more than three) compartments not 


reflecting the anatomy of the species. These models are simple (with a low number of 


parameters), allow describing many kinds of kinetics and can be easily fitted to 


experimental data. 


The structure and parameter values of empirical kinetic models are essentially 


determined by the datasets themselves, whether experimental or observational. 


Datasets consist generally in concentration versus time curves in various fluids or 


tissues, after dosing or exposure by various routes, at various dose or exposure levels, 


in various individuals of various species. Classic kinetic models represent the body by a 


small number of compartments (usually 1 or 2 per compound or metabolite, rarely 3, 


exceptionally more than 3) where ADME phenomena occur. Phenomena are described 


using virtual volume terms and transfer rates, which are the parameters of the models. 


The function of the volume parameters is to relate the concentrations measured, e.g. in 


plasma, to the amounts of xenobiotic present in the body. The volumes described in the 


model usually have no physiological counterpart. 


The structure of the model itself is largely determined by the datasets which they are 


intended to describe. This is why these models are often said to be data-driven, or top to 


bottom. Compared to physiologically based models, classic kinetic models are usually 


better adapted to fitting model to data in order to extract parameter values.  


A physiologically based (PBK) model is an independent structural mathematical model, 


comprising the tissues and organs of the body with each perfused by, and connected via, 


the blood/lymphatic circulatory system. PBK models comprise four main types of 


parameter: 


 Physiological 


 Anatomical 


 Biochemical 


 Physicochemical 


Physiological and anatomical parameters include tissue masses and blood perfusion 


rates, estimates of cardiac output and alveolar ventilation rates. Biochemical parameters 


include enzyme metabolic rates and polymorphisms, enzyme synthesis and inactivation 


rates, receptor and protein binding constants etc. Physico-chemical parameters refer to 


partition coefficients. A partition coefficient is a ratio of the solubility of a chemical in a 


biological medium, usually blood-air and tissue-blood. Anatomical and physiological 


parameters are readily available and many have been obtained by measurement. 


Biochemical and physicochemical parameters are compound specific. When such 


parameters (see e.g. Brown et al., 1997; Clewell and Andersen, 1996; Dedrick and 


Bischoff, 1980) are measured and used to construct an a priori model that qualitatively 


describes a dataset, then confidence in such a model should be high. In the absence of 


measured data, such as partition coefficients, these may be estimated using tissue-


composition based algorithms (Theil et al., 2003).. Metabolic rate constants may be 


fitted using a PBK model, although this practice should only be undertaken if there are 


no other alternatives. A sensitivity analysis (see below) of these models (Gueorguieva et 


al., 2006; Nestorov, 1999) may be performed for identifying which parameters are 


important within a model. It helps prioritizing and focusing on only those parameters 
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which have a significant impact on the risk assessment process and to identify sensitive 


population. A discussion on the applicability of PBK Modelling for the development of 


assessment factors in risk assessment is presented in Appendix R.7.12—3 of this 


document. 


The potential of PBK models to generate predictions from in vitro or in vivo information 


is one of their attractive features in the risk assessment of chemicals. The degree of later 


refinement of the predictions will depend on the particular purpose for which kinetic 


information is generated, as well as on the feasibility of generating additional data. When 


new information becomes available, the PBK model should be calibrated; Bayesian 


techniques, for example, can be easily used for that purpose. 


PBK models are very useful when the kinetic process of interest cannot be directly 


observed and then when extrapolations are needed. Indeed, inter-species, inter-


individual, inter-dose or inter-route extrapolations are more robust when they are based 


on PBK rather than on empirical models. The intrinsic capacity for extrapolation makes 


PBK models particularly attractive for assessing the risk of chemicals, because it will be 


usually impossible to gather kinetic data in all species of interest, and particularly in 


man, or by all relevant exposure schemes. More specifically, PBK models also allow to 


evaluate TK in reprotoxicity, developmental and multi-generational toxicological studies. 


PBK model can be developed to depict internal disposition of chemical during pregnancy 


in the mother and the embryo/foetus (Corley et al., 2003; Gargas et al., 2000; Lee et 


al., 2002; Luecke et al., 1994; Young et al., 2001). Lactation transfer of toxicant from 


mother to newborn can also be quantified using PBK models (Byczkowski and Lipscomb, 


2001; Faqi et al., 1998; You et al., 1999). The main interests of PBK are also the ability 


to check complex hypothesis (such as, for example, the existence of an unknown 


metabolism pathway or site) and to give predictions on the internal doses (which is not 


always observable in human). Finally, they also allow estimation of kinetic parameter 


(e.g. metabolism constant) and dose reconstruction from biomarkers. 


The rationale for using PBK models in risk assessment is that they provide a 


documentable, scientifically defensible means of bridging the gap between animal 


bioassays and human risk estimates. In particular, they shift the risk assessment from 


the administered dose to a dose more closely associated with the toxic effect by 


explicitly describing their relationships as a function of dose, species, route and exposure 


scenario. The increased complexity and data demands of PBK models must be counter-


balanced by the increased accuracy, biological plausibility and scientific justifiability of 


any risk assessment using them. It follows from this that PBK models are more likely to 


be used for chemicals of high concern. 


Sensitivity analysis 


As biological insight increases, more complex mathematical models of physiological 


systems that exhibit more complex non-linear behaviour will appear. Although the 


governing equations of these models can usually be solved with relative ease using a 


generic numerical technique, often the real strength of the model is not the predictions it 


produces but how those predictions were produced. That is, how do the hypotheses, that 


fit together to make the model, interact with each other? Which of the assumptions or 


mechanisms are most important in determining the output? How sensitive is the model 


output to changes in input parameters or model structure? Sensitivity analysis 
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techniques exist that can address these questions by giving a measure of the effects on 


model output caused by variation in its inputs. SA can be used to determine: 


 Whether a model emulates the organism being studied, 


 Which parameters require additional research to strengthen knowledge, 


 The influence of structures such as in vitro scalings, 


 Physiological characteristics/compound specific parameters that have an 


insignificant effect on output and may be eliminated from the model, 


 Feasible combinations of parameters where model variation is greatest, 


 Most appropriate regions within the space of input parameters for use in 


parameter optimisation, 


 Whether interaction between parameters occurs, and which of them interact 


(Saltelli et al., 2000). 


Predictions from a complex mathematical model require a detailed sensitivity analysis in 


order that the limitations of the predictions provided by model can be assessed. A 


thorough understanding the model itself can greatly reduce the efforts in collating 


physiological and compound specific data, and lead to more refined and focused 


simulations that more accurately predict human variability across a population and 


identify groups susceptible to toxic effects of a given compound. 


 


Importance of Uncertainty and Variability 


Uncertainty and variability are inherent to a TK study and affect potentially the 


conclusion of the study. It is necessary to minimize uncertainty in order to assess the 


variability that may exist between individuals so that there is confidence in the TK 


results such that they can be useful for risk analysts and decision-makers. 


Variability typically refers to differences in the physiological characteristics among 


individuals (inter-individual variability) or across time within a given individual (intra-


individual variability). It may stem from genetic differences, activity level, lifestyles, 


physiological status, age, sex etc. Variability is inherent in animal and human 


populations. It can be observed and registered as information about the population, but 


it cannot be reduced. An important feature of variability is that it does not tend to 


decrease when larger samples of a population are examined. 


Variability in the population should then be taken into account in TK studies. Regarding 


PBK models, it may be introduced by the use of probability distributions for parameters 


representing the distribution of physiological characteristics in the population. The 
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propagation of these variability to model predictions may be evaluated using Monte Carlo 


simulations methods.32 


Uncertainty can be defined as the inability to make precise and unbiased statements. It 


is essentially due to a lack of knowledge. Uncertainty in the information may decrease 


with the size of the sample studied. It can be theoretically, eliminated and at least 


reduced by further optimised experiments or by a better understanding of the process 


under study. 


Uncertainty may be related to: 


The experimental nature of the data. Indeed, uncertainty comes from errors in 


experimental data. Experimental data are typically known with finite precision dependent 


of the apparatus used. However such uncertainties may be easily assessed with quality 


measurement data. They can be modelled with probability distributions (e.g., the 


measured quantity is distributed normally with mean the actual quantity and a given 


standard deviation). Uncertainty may also be generated by the data gathering process 


and errors made at this stage (reading errors, systematic measurement errors, etc). 


The modelling procedure. Uncertainty is most of the time inescapable due to the 


complexity and unknown nature of the phenomena involved (model specification). The 


source of uncertainty in the model structure (and more particularly in PBK models) is 


primarily a lack of theoretical knowledge to correctly describe the phenomenon of 


interest on all scales. In this case, the world is not fully understood and therefore not 


modelled exactly. Summing up, in a model, a massive amount of information can in itself 


be a technical challenge. An organism may be viewed as an integrated system, whose 


components correlations are both strong and multiple (e.g., a large liver volume might 


be expected to be associated with a large blood flow). Given the complexity of an 


organism, it is not feasible to integrate all the interactions between its components 


(most of them are not even fully known and quantified) in the development of a model. 


Therefore modellers have to simplify reality. Such assumptions will however introduce 


uncertainty. A general statistical approach to quantify model uncertainty is first to 


evaluate the accuracy of the model when predicting some datasets. Models based on 


different assumptions may be tested and statistical criteria (such as the Akaike 


criterion33) may be used to discriminate between models 


The high inherent variability of biological systems. The variability itself is a source of 


uncertainty. In some cases, it is possible to fully know variability, for example by 


exhaustive enumeration, with no uncertainty attached. However, variability may be a 


source of uncertainty in predictions if it is not fully understood and ascribed to 


randomness.  


                                           


32 These methods consist of specifying a probability distribution for each model parameter; 
sampling randomly each model parameter from its specified distribution; running the model using 
the sampled parameter values, and computing various model predictions of interest. Instead of 
specifying independent distributions for parameters, a joint probability distribution may be 


assigned to a group of parameters to describe their correlation. 


33 measure of the logarithm of the likelihood. 
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 Include human data when available to refine the R.7.12.2.3


assessment 


Human biological monitoring and biological marker measurement studies provide 


dosimetric means for establishing aggregate and/or cumulative absorbed doses of 


chemicals following specific situations or exposure scenarios or for establishing baseline, 


population-based background levels (Woollen, 1993). The results from these studies, 


e.g., temporal situational biological monitoring, provide a realistic description of human 


exposure. 


Biomonitoring, the routine analysis of human tissues or excreta for direct or indirect 


evidence of human exposures to substances, can provide unique insights into the 


relationship between dose and putative toxicity thresholds established in experimental 


animals, usually rats. Pioneering research by Elkins et al. (1954) on the relationship 


between concentrations of chemicals in the workplace and their concentrations in body 


fluids helped to establish the Biological Exposure Index (ACGIH, 2002). Urine is the most 


frequently used biological specimen, due to its non-invasive nature and ease of collection 


and its importance as a route of excretion for most analytes. The analyte to be 


monitored should be selected depending on the metabolism of the compound, the 


biological relevance, and feasibility considerations, in order to maximise the relevance of 


the information obtained. 


 Illustration of the benefit of using TK information R.7.12.2.4


The understanding of the mode of action of a substance or at least the estimation 


through a category of substances with a similar structure and action supports 


argumentation on specific modulation of testing schemes (even waiving) and the overall 


interpretation of the biological activity of a substance. The following diagrams shall 


illustrate the way of thinking that can be applied regarding making use of TK information 


when this is available. It should be acknowledged that just in very rare cases a yes-no 


answer could be applied. Often a complex pattern of different information creates 


specific situations that deviate from the simplified standard procedures given below. The 


answer no can be understood in regard to no significant effect based on substance 


dependent expert judgment and detection limits of sensitive test methods (compare 


REACH Annex VIII, Section 8.7). Therefore, experts need to be consulted for use of TK 


data for designing tests individually, interpretation of results for elucidating the mode of 


action or in a grouping or read-across approach and also regarding the use of 


computational PBK model systems. 


Use of TK information to support Dose Setting Decisions for Repeated 


Dose Studies 


TK data, especially information on absorption, metabolism and elimination, are highly 


useful in the process of the design of repeated dose toxicity (RDT) studies. Repeated 


dose toxicity studies should be performed according to the respective OECD or EU 


guidelines.  The highest dose level in such studies should be chosen with the aim to 


induce toxicity but not death or severe suffering in the test animals.  For doing so, the 


OECD or EU guidelines suggest to test up to a standardised limit dose level called 


maximum tolerated dose (MTD).  It is convenient to remember that such doses may, in 


certain cases, cause saturation of metabolism and, therefore, the obtained results need 
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to be carefully evaluated when eventually assessing the risk posed by exposure at levels 


where a substance can be readily metabolised and cleared from the body.  


Consequently, when designing repeated dose toxicity studies, it is convenient to consider 


selecting appropriate dose levels on the basis of results from metabolic and toxicokinetic 


investigation. Figure R.7.12—1 illustrates how TK data could assist in dose setting 


decisions for repeated dose toxicity studies. 


Figure R.7.12—1 Use of TK data in the design of RDT studies 


 


The question which needs to be addressed initially is whether the substance is absorbed. 


If it can be demonstrated that a substance is not absorbed, it cannot induce direct 


systemic effects.  In such a case, from the kinetic point of view, there is no need for 


further repeated dose testing34.If the substance is absorbed the question arises whether 


there is a linear relationship between the administered dose and the AUC in the blood. If 


this is the case and the substance is not metabolised, then there is no kinetic argument 


against testing at the standardised MTD suggested by OECD or EU guidelines. 


Often the dose/AUC relationship deviates from linearity above a certain dose. This is 


illustrated in Figure R.7.12—2. In both cases described the dose level corresponding to 


the inflexion point can be regarded as the kinetically derived maximally tolerated dose 


(MTD) If information in this regard is available, it might be considered setting the 


highest dose level for repeated doses studies according to the kinetically derived MTD.  


                                           


34 Secondary effects misinterpreted, as primary toxic effects need to be excluded. 


1 In the dose-range under consideration for RDT testing 


2 Meaning that the highest dose-level should not exceed into the range of non-linear kinetics.  


Is the test substance (relevant metabolites) absorbed ? 


Consider waiving 


requirements for 


systematic RDT testing 


Test dose / AUC 


Linearity 1 


Yes (no saturation) No (saturation) 


Yes No 


Consider setting maximum 


dose according to 


kinetically derived data 2 


No TK argument against 


RDT testing up to limit 


dose 
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Figure R.7.12—2 Departure from linearity at certain doses 


In example 1 the AUC does not increase beyond a certain dose level. This is the case 


when absorption becomes saturated above a certain dose level. The dose/AUC 


relationship presented in example 2 can be obtained when elimination or metabolism 


becomes saturated above a certain dose level, resulting in an over proportional increase 


in the AUC beyond this dose. 


 


Use of kinetic information in the design and validation of categories 


Information on kinetics in vivo will assist the design of categories. Candidate category 


substances can be identified, with which to perform in vitro or in vivo tests, thus making 


extrapolation of toxicological findings between substances more relevant.  


Where there is uncertainty or contradictory information within a category, the category 


or membership of a certain substance to a category can be verified using kinetics 


information. 


Metabolism Studies as basis for Internal Dose considerations 


Biotransformation of a substance produces metabolites that may have different 


toxicological properties than the substrate from which they are formed. Although 


metabolism is generally referred to a detoxification purpose, there are also many 


examples for which metabolites have a higher intrinsic toxicity than the parent 


compound itself (metabolic activation). Therefore, the knowledge if the test substance is 


metabolised and to which metabolites is necessary to enable the assessment of the 


results from toxicity studies in respect to waiving and grouping approaches as well as to 


define an internal dose (see Figure R.7.12—2). 


If the test substance is not metabolised, the parent compound is the relevant marker for 


the measurement and the definition of the internal dose. If the test substance is 


metabolised, the knowledge which metabolites are formed is essential for any further 


step in an assessment. When this information is not available, it can be investigated by 


appropriate in vitro and/or in vivo metabolism studies (see Section R.7.12.2.1). In 


special cases metabolites may show a high degree of isomeric specificity and this should 


be born in mind in the design and interpretation of mixtures of isomers, including 


racemates. If the metabolites are known and if toxicity studies are available for these 


metabolites, risk assessment may be carried out based on these data and an assessment 


Example 1


Example 2


Dose


A
U


C


Kineticelly derived MTD
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on the basis of the definition of the internal dose can be made. If the toxicity profile for 


the metabolites is unknown, studies that address the toxicity of these metabolites may 


be performed under special considerations of potential group approaches (especially if a 


chemical substance is the metabolite of different compounds, e.g. like a carboxylic acid 


as a metabolite of different esters). 


Figure R.7.12—3 Use of increasing knowledge on substance metabolism 
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TK information can be very helpful in bridging various gaps as encountered in the whole 


risk assessment, from toxicity study design and biomonitoring35 setup to the derivation 


of the DNEL (Derived No-Effect Level) and various extrapolations as usually needed 


(cross-dose, cross-species including man, cross-exposure regimens, cross-routes, and 


cross-substances). The internal dose is the central output parameter of TK studies and 


therefore the external exposure – internal dose – concept is broadly applicable in the 


various extrapolations mentioned (see also Section R.7.12.2.4). In addition, under 


REACH, derivation of DNELs is obligatory. If, for that purpose, route-to-route 


extrapolation is necessary and in case assessment of combined exposure (via different 


routes) is needed, for systemic effects, internal exposure may have to be estimated. 


Exposure should normally be understood as external exposure which can be defined as 


the amount of substance ingested, the total amount in contact with the skin or either the 


amount inhaled or the concentration of the substance in the atmosphere in combination 


with the exposure duration, as appropriate. In cases where a comparison needs to be 


made with systemic effects data (e.g. when inhalation or dermal toxicity values are 


lacking or when exposures due to more than one route need to be combined) the total 


body burden has to be estimated and expressed as an internal dose.  


Determination of the level of systemic exposure is considered synonymous to 


determination of bioavailability of a substance to the general circulation. Depending on 


the problem considered and other concomitant information such as exposure scenarios, 


this could be expressed as a fraction bioavailable (F), a mass bioavailable, a 


concentration profile, an average concentration, or an AUC. It should be emphasised that 


it is usually not possible to show that the amount of a substance bioavailable is zero, 


apart from favourable cases by dermal route, considering only intact skin. This should be 


assessed in terms of thresholds, the objective being to establish whether or not the 


bioavailability of a substance is predicted to be below a certain threshold. The degree of 


certainty of the prediction will depend on each case, important factors being the 


accuracy and reliability of the in vivo, in vitro or in silico model used, the performance of 


the methods used to assay the substance or its metabolites, the estimated variability in 


the target population etc.  


Tissue distribution characteristics of a compound can be an important determinant of its 


potential to cause toxicity in specific tissues. In addition, tissue distribution may be an 


important determinant of the ability of a compound to accumulate upon repeated 


exposure, although this is substantially modified by the rate at which the compound is 


cleared. Correlation of tissue distribution with target tissues in toxicity studies should be 


accomplished while substantial amounts of the chemical remain present in the body, for 


example, at one or more times around the peak blood concentration following oral 


absorption. Such data should quantify parent compound and metabolites, to the extent 


feasible. If the metabolites are unknown or difficult to quantify, subtracting parent 


                                           


35 Biological monitoring information should be seen as equivalent (i.e. as having neither greater 
nor lesser importance) to other forms of exposure data. It should also be remembered that 


biological monitoring results reflect an individual’s total exposure to a substance from any relevant 
route, i.e. from consumer products, and/or from the environment and not just occupational 


exposure. Data from controlled human exposure studies are even more unlikely available. This is 
due to the practical and ethical considerations involved in deliberate exposure of individuals. 
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compound from total radioactivity will provide an estimate of the behaviour of the total 


metabolites formed. 


Extrapolation 


For ethical reasons, data allowing estimating model parameters are poor, sparse, and do 


not often concern human populations; recourse to extrapolation is then needed. TK data 


are mostly gathered for few concentrations (usually less than 5 different concentrations) 


and limited number of different exposure times. However, risk evaluation should also 


status on different doses (exposure concentrations and times). Inter-dose/inter-


exposure time extrapolation is a common way to satisfy this request - mathematical 


methods (e.g. linear regression) are used for this purpose. The non-linear kinetic 


behaviour of chemicals in a biological organism is the result of a number of mechanisms 


e.g., saturable metabolism, enzyme induction, enzyme inactivation and depletion of 


glutathione and other cofactor reserves. High-dose-low-dose extrapolation of tissue dose 


is accomplished with PBK modelling by accounting for such mechanisms (Clewell and 


Andersen, 1996). 


In the rare case where data on human volunteers are available, they only concern a very 


limited number of subjects. Extrapolation to other body and to the global population 


should be done (inter-individual extrapolation). The problem of sensitive populations also 


raises and TK study should status on other gender, age or ethnic groups, for example. 


As it is practically nearly impossible to control internal dose in humans, alternative 


animal study is often proposed. Since risk assessment aims at protecting human 


population, inter-species extrapolation (Davidson et al., 1986; Watanabe and Bois, 


1996) should be done. For practical reasons, the administration route in experimental 


study can be different from the most likely exposure route. Risk assessment implies then 


to conclude on another route than the one experimentally studied. Inter-route 


extrapolation should then be performed. 


Default values have been derived to match the extrapolation idea in a general way. The 


incorporation of quantitative data on interspecies differences or human variability in TK 


and TD into dose/concentration-response dose assessment through the development of 


chemical specific adjustment factors (CSAFs) might improve risk assessment of single 


substances. Currently, relevant data for consideration are often restricted to the 


component of uncertainty related to interspecies differences in TK. While there are 


commonly fewer data at the present time to address interspecies differences in TD, 


inter-individual variability in TK and TD, it is anticipated that the availability of such 


information will increase with a better common understanding of its appropriate nature 


(IPCS, 2001). The type of TK information that could be used includes the rate and extent 


of absorption, the extent of systemic availability, the rate and extent of presystemic 


(first-pass) and systemic metabolism, the extent of enterohepatic recirculation, 


information on the formation of reactive metabolites and possible species differences and 


knowledge of the half-life and potential for accumulation under repeated exposure. 


The need for these extrapolations can lead one to prefer physiological TK models to 


empirical models (Davidson et al., 1986; Watanabe and Bois, 1996; Young et al., 2001). 


Indeed, PBK models facilitate the required extrapolations (inter-species, inter-subject 


etc). By changing anatomical parameters (such as organ volumes or blood flows), a PBK 


model can be transposed from rat to human, for example. 
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Interspecies extrapolation 


The use of animal data for toxicological risk assessment arises the question of how to 


extrapolate experimentally observed kinetics to human subjects or populations - the 


ability to compare data from animals with those from humans will enable defining 


chemical-specific interspecies extrapolation factors to replace the default values. One 


possibility to do so is the calculation of allometric factors by extrapolation based on 


different body sizes. The most complex procedure for inter-species extrapolation is the 


collection of different data and use these in a PBK modelling.  


Allometric scaling is a commonly employed extrapolation approach. It is based on the 


principle that biological diversity is largely explained by body size (Schneider et al., 


2004). Allometric scaling captures the correlations of physiological parameters or TK with 


body size. More precisely, allometric equations relate the quantity of interest (e.g., a 


tissue dose) to a power function of body mass, fitted across species: 


Y = a BMb 


where Y is the quantity of interest, a is a species-independent scaling coefficient36, BM is 


body mass and b is the allometric exponent. Values of b depend upon whether the 


quantity of interest scales approximately with body mass (b=1), metabolic rate37 


(b=0.75), or body surface area (b=0.6738) (Davidson et al., 1986; Fiserova-Bergerova 


and Hugues, 1983; West et al., 1997). As it is easy to apply, the allometric scaling is 


probably the most convenient approach to interspecies extrapolation. However, it is very 


approximate and may not hold for the chemical of interest. As such it can be conceived 


only as default approach to be used only in the absence of specific data in the species of 


interest.  


For a chemical that demonstrates significant interspecies variation in toxicity in animal 


experiments, the most susceptible species is generally used as the reference for this 


extrapolation. Uncertainty factors up to 1000 or more have been applied in recognition 


of the uncertainty involved. Whereas a metabolic rate constant estimated in this way 


may be used in a PBK model, it is preferable, where possible, to determine such 


parameters in vitro using tissue subcellular fractions or estimate them by fitting a PBK 


model to an appropriate dataset. 


Consequently, to better estimate tissue exposure across species, PBK models may be 


used for the considered toxicant (Watanabe and Bois, 1996). These models account for 


transport mechanisms and metabolism within the body. These processes are then 


modelled by the same equation set for all species considered. Differences between 


species are assumed to be due to different (physiological, chemical, and metabolic) 


parameter values. Extrapolation of PBK models then relies on replacing the model 


parameter values of one species with the parameter values of the species of interest. For 


                                           


36 Fits single data points together to form an appropriate curve. 


37 In this context not metabolism of compounds! The factor adapts different levels of oxygen 
consumption. 


38 This scaling factor is generally justified on the basis of the studies by Freireich et al (1966), who 
examined the interspecies differences in toxicity of a variety of antineoplastic drugs. 
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physiological parameters, numerous references (Arms and Travis, 1988; Brown et al., 


1997; ICRP, 2002) give standard parameter values for many species. Chemical 


(partitioning coefficient) and metabolic parameter values are usually less easily found. 


When parameter values of PBK model are not known for the considered species, 


recourse to in vitro data, Quantitative Structure-Property Relationships (QSPR) 


predictions or allometric scaling of those parameters is still possible. To take into account 


population variability in the extrapolation process, probability distributions of parameters 


may be used rather than single parameter values. PBK models can be particularly useful 


where data are being extrapolated to population subgroups for which the little 


information is available e.g. on pregnant women or infants (Luecke et al., 1994; Young 


et al., 2001). 


Inter-route Extrapolation 


Route-to-route extrapolation is defined as the prediction of the total amount of a 


substance administered by one route that would produce the same systemic toxic 


response as that obtained for a given amount of a substance administered by another 


route. 


In general, route-to-route extrapolation is considered to be a poor substitute for toxicity 


data obtained using the appropriate route of exposure. Uncertainties in extrapolation 


increase when it becomes necessary to perform a risk assessment with toxicity data 


obtained by an administration route which does not correspond to the human route of 


exposure. Insight into the reliability of the current methodologies for route-to-route 


extrapolation has not been obtained yet (Wilschut et al., 1998). 


When route-to-route extrapolation is to be used, the following aspects should be 


carefully considered: 


 nature of effect: route-to-route extrapolation is only applicable for the 


evaluation of systemic effects. For the evaluation of local effects after 


repeated exposure, only results from toxicity studies performed with the route 


under consideration can be used; 


 toxicokinetic data (ADME): The major factors responsible for differences in 


toxicity due to route of exposure include: 


 differences in bioavailability or absorption, 


 differences in metabolism (first pass effects), 


 differences in internal exposure pattern (i.e. internal dose). 


In the absence of relevant kinetic data, route-to-route extrapolation is only possible if 


the following assumptions are reasonable: 


 Absorption can be quantified 
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 Toxicity is a systemic effect not a local one (compound is relatively soluble in 


body fluids, therefore systemically bioavailable) and internal dose can be 


estimated39 


 First-pass effects are minimal 


Provided the listed criteria are met, the only possibility for route-to-route extrapolation is 


to use default values. If route-to-route extrapolation is required or if an internal 


N(O)AEL/starting point needs to be derived in order to assess combined exposure from 


different routes, information on the extent of absorption for the different routes of 


exposure should be used to modify the starting point. On a case-by-case basis a 


judgement will have to be made as to whether the extent of absorption for the different 


routes of exposure determined from the experimental absorption data is applicable to 


the starting point of interest. Special attention should be given to the dose ranges 


employed in the absorption studies (e.g. very high dose levels) compared to those (e.g. 


much lower dose levels, especially in the case of human data) used to determine the 


starting point. Consideration should also be given to the age of the animals employed in 


the absorption studies (e.g. adult animals) compared to the age of the animals (e.g. 


pups during lactation) used to determine the starting point. For substances that undergo 


first-pass metabolism by one or more routes of administration, information on the extent 


of the presystemic metabolism and systemic availability should also be considered. This 


could lead to an additional modification of the starting point. 


In practice, in the absence of dermal toxicity factors, the US EPA (2004) has devised a 


simplified paradigm for making route-to-route (oral-to-dermal) extrapolations for 


systemic effects. This approach is subject to a number of factors that might compromise 


the applicability of an oral toxicity factor for dermal exposure assessment. The 


estimation of oral absorption efficiency, to adjust the toxicity factor from administered to 


absorbed dose, introduces uncertainty. Part of this uncertainty relates to distinctions 


between the terms absorption and bioavailability. Typically, the term absorption refers to 


the disappearance of chemical from the gastrointestinal lumen, while oral bioavailability 


is defined as the rate and amount of chemical that reaches the systemic circulation 


unchanged. That is, bioavailability accounts for both absorption and pre-systemic 


metabolism. Although pre-systemic metabolism includes both gut wall and liver 


metabolism, for the most part it is liver first pass effect that plays the major role. 


In the absence of metabolic activation or detoxification, toxicity adjustment should be 


based on bioavailability rather than absorption because the dermal pathway purports to 


estimate the amount of parent compound entering the systemic circulation. Simple 


adjustment of the oral toxicity factor, based on oral absorption efficiency, does not 


account for metabolic by-products that might occur in the gut wall but not the skin, or 


conversely in the skin, but not the gut wall. 


                                           


39 It needs to be ensured that systemic effects are not secondary to local ones. E.g. dermal contact 
with a substance may also result in direct dermal toxicity, such as allergic contact dermatitis, 


chemical irritation or skin cancer – effects that might in an early stage lead to systemic responses 
that consequently are misinterpreted as such. 
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The efficiency of first pass metabolism determines the impact on route-to-route 


extrapolation. The adjusted dermal toxicity factor may overestimate the true dose-


response relationship because it would be based upon the amount of parent compound 


in the systemic circulation rather than on the toxic metabolite. Additionally, 


percutaneous absorption may not generate the toxic metabolite to the same rate and 


extent as the GI route. 


In practice, an adjustment in oral toxicity factor (to account for absorbed dose in the 


dermal exposure pathway) is recommended when the following conditions are met: (1) 


the toxicity value derived from the critical study is based on an administered dose (e.g., 


delivery in diet or by gavage) in its study design; (2) a scientifically defensible database 


demonstrates that the GI absorption of the chemical in question, from a medium (e.g., 


water, feed) similar to the one employed in the critical study, is significantly less than 


100% (e.g., <50%). A cut-off of 50% GI absorption is recommended to reflect the 


intrinsic variability in the analysis of absorption studies. Thus, this cut-off level obviates 


the need to make comparatively small adjustments in the toxicity value that would 


otherwise impart on the process a level of accuracy that is not supported by the scientific 


literature. 


If these conditions are not met, a default value of complete (i.e., 100%) oral absorption 


may be assumed, thereby eliminating the need for oral toxicity-value adjustment. The 


Uncertainty Analysis could note that employing the oral absorption default value may 


result in underestimating risk, the magnitude of which being inversely proportional to the 


true oral absorption of the chemical in question. 


The extrapolation of the kinetic behaviour of a chemical from one exposure route to 


another can also be performed by using PBK models. This extrapolation procedure is 


based on the inclusion of appropriate model equations to represent the exposure 


pathways of interest. Once the chemical has reached the systemic circulation, its 


biodistribution is assumed to be independent of the exposure route. To represent each 


exposure pathway different equations (or models) are typically used. The oral exposure 


of a chemical may be modelled by introducing a first order or a zero order uptake rate 


constant. To simulate the dermal absorption, a diffusion-limited compartment model 


may represent skin as a portal of entry. Inhalation route is often represented with a 


simple pulmonary compartment and the uptake is controlled by the blood over air 


partition coefficient. After the equations describing the route-specific entry of chemicals 


into systemic circulation are included in the model, it is possible to conduct 


extrapolations of toxicokinetics and dose metrics. 


In conclusion, route-to-route extrapolation can follow the application of assessment 


factors as long as the mentioned pre-conditions are met. Any specific TK information 


may refine the assessment factor in order to meet the precautionary function of the 


application of the factors as such. 
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Appendix R.7.12—1 Toxicokinetics– Physiological Factors 


Appendix R.7.12—2 Prediction of toxicokinetics integrating information 
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Appendix R.7.12—1 Toxicokinetics– Physiological Factors 


 


This inventory has been compiled to provide a source of information on physiological 


parameters for various species that may be useful for interpreting toxicokinetic data. The 


list is not exhaustive and data from other peer-reviewed sources may be used. If study-


specific data are available then this should be used in preference to default data. 


Zwart et al. (1999) have reviewed anatomical and physiological differences between 


various species used in studies on pharmacokinetics and toxicology of xenobiotics. A 


selection of the data presented by these authors that may be relevant in the context of 


the EU risk assessment is quoted below. The tables are adapted from Zwart et al. 


(1999). 


The authors however, focus on the oral route of administration and data relevant for 


other routes may have to be added. Some of those are already quoted in the section on 


repeated dose toxicity and are therefore not repeated here. 


Data on stomach pH-values 


Qualitative Aspects to be considered in the stomach 


Rodents have a non-glandular forestomach that has no equivalent in humans. It is thin-


walled and transparent. In the non-glandular stomach the pH is typically higher than in 


the glandular part and it contains more microorganisms. The glandular stomach has 


gastric glands similar to the human stomach but is a relatively small part of the total 


rodent stomach. Data on stomach pH for different species are rare and most stem from 


relatively old sources. 


Table R.7.12—7 Data on stomach pH for different species 


 Human Rhesus 


monkey 


Rat Mouse Rabbit Dog Pig 


Median       2.7 (3.75-4) 


Median anterior 


portion 


2.7 (1.8-4.5) 4.8 5.0 4.5 1.9 5.5 4.3 


Median posterior 


portion 


1.9 (1.6-2.6) 2.8 3.0 3.1 1.9 3.4 2.2 


Fasted 1.7 (1.4-2.1)     1.5 1.6-1.8 


(0.8-3.0) 


Fed 5.0 (4.3-5.4)     2.1 0.1 
1) 


<2 2) 


1) Standard deviation 


2) Data from one animal only 
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Data on intestine pH and transit times 


Table R.7.12—8 Data on intestine pH 


pH (fasted) Human Rat (Wistar) Rabbit Dog Pig Monkey 


Intestine  6.5-7.1 6.5-7.1 6.2-7.5 6.0-7.5 5.6-9 


Duodenum 5-7 6.91  4.5-7.5 7.2  


Jejunum 6-7      


Ileum 7-8      


Jejunum/ileum  7.81     


Caecum 5.9 6.8 6.6 6.4 6.3 5.0 


Colon 5.5-7 6.6, 7.1 1) 7.2 6.5 6.8 5.1 


Rectum 7      


1)  Fed state 


Table R.7.12—9 Calculated transit times in the intestine 


Transit time (hours) Human Rat Rabbit Dog 


small intestine 2.7 to 5 1) 


Children (8 to 


14 years): 


5.1-9.2 


1.5  0.5-2 


Colon Children (8 to 


14 years): 


6.2-54.7 


6.0-7.2 3.8  


1) From various authors, after fasting or a light meal 
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Physiological parameters for inhalation 


Table R.7.12—10 Comparison of physiological parameters relating to the 


upper airways of rat, humans, monkeys 


Species body 


weight  


 


 


(kg) 


Body 


surface 


area 


 


(m2) 


Nasal 


cavity 


volume 


 


(cm3) 


Nasal 


cavity 


surface 


area 


(cm2) 


Relative 


nasal 


surface 


area 


Pharynx 


surface 


area 


 


(cm2) 


Larynx 


surface 


area 


 


(cm2) 


Trachea 


surface 


area 


 


(cm2) 


Tidal 


volum


e 


 


(cm3) 


Breaths 


per min 


Minute 


volume 


 


 


(l/min) 


Human 70 1.85 25 160 6.4 46.6 29.5 82.5 750-


800 


12-15 9-12 


Rhesus 


monkey 


7 0.35 8 62 7.75 - - - 70 34 2.4 


Rat 0.25 0.045 0.26 13.44 51.7 1.2 0.17 3 2 120 0.24 


 (from De Sesso, 1993) 


The US EPA in the Exposure factors handbook (1997) has reviewed a number of studies 


on inhalation rates for different age groups and activities. The activity levels were 


categorized as resting, sedentary, light, moderate and heavy. Based on the studies that 


are critically reviewed in detail in the US EPA document, a number of recommended 


inhalation rates can be derived. One bias in the data is mentioned explicitly, namely that 


most of the studies reviewed were limited to the Los Angeles area and may thus not 


represent the general US population. This should also be born in mind when using those 


data in the European context. The recommended values were calculated by averaging 


the inhalation rates (arithmetic mean) for each population and activity level from the 


various studies. Due to limitations in the data sets an upper percentile is not 


recommended. The recommended values are given below: 


Table R.7.12—11 Summary of recommended values from US EPA (1997)  


Population Mean ventilation rates [m3/24 h] 


Long-term exposures 


Infants <1 year 1) 4.5 


Children 1-2 years 1) 6.8 


3-5 years 1) 8.3 


6-8 years 1) 10 


9-11 years 


males 


females 


 


14 


13 


12-14 years 


males 


females 


 


15 


12 
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Population Mean ventilation rates [m3/24 h] 


15-18 years 


males 


females 


 


17 


12 


Adults 19 – 65+ years 


males 


females 


 


15.2 


11.3 


Short-term exposures m3/h 


Children  


Rest 0.3 


Sedentary activities 0.4 


Light activities 1.0 


Moderate activities 1.2 


Heavy activities 1.9 


Adults  


Rest 0.4 


Sedentary activities 0.5 


Light activities 1.0 


Moderate activities 1.6 


Heavy activities 3.2 


Outdoor workers  


Hourly average 1.3 (3.3 m3/h) 2) 


Slow activities 1.1 


Moderate activities 1.5 


Heavy activities 2.5 


1)  No sex difference found 


2)  Upper percentile 


 


The document also mentions that for a calculation of an endogenous dose using the 


alveolar ventilation rate it has to be considered that only the amount of air available for 


exchange via the alveoli per unit time has to be taken into account, accounting for 
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approximately 70% of the total ventilation. This should also be considered in the risk 


assessment. 


Using a respiratory tract dosimetry model (ICRP66 model; Snipes et al., 1997) 


calculated respiration rates for male adults. Based on these breathing rates estimated 


daily volumes of respiration were derived for different populations: 


 General population: 8 h sleep, 8 h sitting, 8 h light activity: 19.9 m³ 


 Light work: 8 h sleep, 6.5 h sitting, 8.5 h light activity, 1 h heavy activity: 


22.85 m³ 


 Heavy work: 8 h sleep, 4 h sitting, 10 h light activity, 2 h heavy activity: 


26.76 m³ 


The same authors also mention that in humans breathing pattern changes from nose 


breathing to nose/mouth breathing at a ventilation rate of about 2.1 m³/h (60% through 


nose, 40% through the mouth). At a ventilation rate of 5 m³/h about 60% of air is 


inhaled through the mouth and 40% through the nose. However these model 


calculations seem to overestimate the ventilation rates compared to the experimental 


data reviewed by US EPA (1992). 


Physiological parameters used in PBK modeling 


Literature on PBK modelling also contains a number of physiological parameters that are 


used to calculate tissue doses and distributions. Brown et al. (1997) have published a 


review of relevant physiological parameters used in PBK models. This paper provides 


representative and biologically plausible values for a number of physiological parameters 


for common laboratory species and humans. It constitutes an update of a document 


prepared by Arms and Travis (1988) for US EPA and also critically analyses a compilation 


of representative physiological parameter values by Davies and Morris (1993). Those 


references are therefore not reviewed here, but given in the reference list for 


consultation. In contrast to the other authors Brown et al. (1997) also try to evaluate 


the variability of the parameters wherever possible, by giving mean values plus standard 


deviation and/or the range of values identified for the different parameters in different 


studies. The standard deviations provided are standard deviations of the reported means 


in different studies, in other words they are a measure of the variation among different 


studies, not the interindividual variation of the parameters themselves. This variation 


may therefore include sampling error, interlaboratory variation, differences in techniques 


to obtain the data. The authors also provide some data on tissues within certain organs, 


which will not be quoted here.  
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Table R.7.12—12 Organ weights as percent of body weight  


(adapted from Brown et al. (1997)) (Typically the values reflect weights of organs drained of 


blood) 


Organ Mouse 


mean  


standard 


deviation 


Mouse 


range 


Rat 


mean  


standard 


deviation 


Rat 


range 


Dog 


mean  


standard 


deviation 


Dog 


range 


Human 


reference value 


mean  


standard 


deviation 


Human 


 range 


Adipose 


tissue1 


 5-14 1a)  5.5-7 1b)   13.6  5.3 1c) 


21.3 1d), 32.7 
1e) 


5.2-21.6 1c) 


Adrenals 0.048 2)  0.019  


0.007 


0.01 -


0.031 


0.009  


0.004 


0.004 - 


0.014 


0.02 3)  


Bone 10.73  


0.53 


10.16 -


11.2 


 5-7 4) 8.10 2,5)  14.3 3)  


Brain 1.65  


0.26 


1.35-


2.03 


0.57  


0.14 


0.38 - 


0.83 


0.78  


0.16 


0.43 - 


0.86 


2.00 3)  


Stomach 0.60 2)  0.46  


0.06 


0.40 - 


0.60 


0.79  


0.15 


0.65 - 


0.94 


0.21 3)  


Small 


intestine 


2.53 2)  1.40  


0.39 


0.99 - 


1.93 


2.22  


0.68 


1.61 - 


2.84 


0.91 3)  


Large 


intestine 


1.09 2)  0.84  


0.04 


0.80- 


0.89 


0.67  


0.03 


0.65 - 


0.69 


0.53 3)  


Heart 0.50  


0.07 


0.40-


0.60 


0.33  


0.04 


0.27 - 


0.40 


0.78   


0.06 


0.68 - 


0.85 


0.47 3)  


Kidneys 1.67  


0.17 


1.35-


1.88 


0.73  


0.11 


0.49 - 


0.91 


0.55  


0.07 


0.47 - 


0.70 


0.44 3)  


Liver 5.49  


1.32 


4.19-


7.98 


3.66  


0.65 


2.14 - 


5.16 


3.29  


0.24 


2.94 - 


3.66 


2.57 3)  


Lungs 0.73  


0.08 


0.66-


0.86 


0.50  


0.09 


0.37 - 


0.61 


0.82  


0.13 


0.62 - 


1.07 


0.76 3)  


Muscle 38.4  


1.81 


35.77-


39.90 


40.43   


7.17 


35.36 - 


45.50 


45.65  


5.54 


35.20 - 


53.50 


40.00 3)  


Pancreas No 


reliable 


data 


 0.32  


0.07 


0.24 - 


0.39 


0.23  


0.06 


0.19 - 


0.30 


0.14 3)  
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Organ Mouse 


mean  


standard 


deviation 


Mouse 


range 


Rat 


mean  


standard 


deviation 


Rat 


range 


Dog 


mean  


standard 


deviation 


Dog 


range 


Human 


reference value 


mean  


standard 


deviation 


Human 


 range 


Skin 16.53  


3.39 


12.86-


20.80 


19.03   


2.62 


15.80 - 


23.60 


no 


represent


ative 


value 


 3.71 3) 


(3.1 female, 


3.7 male) 3) 


 


Spleen 0.35  


0.16 


0.16 - 


0.70 


0.20  


0.05 


0.13 - 


0.34 


0.27  


0.06 


0.21 - 


0.39 


0.26 3)  


Thyroid no data  0.005   


0.002 


0.002 - 


0.009 


0.008   


0.0005 


0.0074 - 


0.0081 


0.03 3)  


1) Defined mostly as dissectible fat tissue,  


1a)  Strongly dependent on strain and age in mice,  


1b) Male Sprague Dawley rats equation: Fat content = 0.0199.body weight + 1.664, for male F344 


rats: Fat content = 0.035.body weight + 0.205 


1c) Males, 30-60 years of age 


1d) ICRP, 1975 reference value for 70 kg man,  


1e) ICRP, 1975 reference value for 58 kg women 


2) One study only 


3) ICRP, 1975 reference value 


4) In most of the studies reviewed by the authors 


5) Mongrel dogs 


To derive the organ volume from the mass for most organs a density of 1 can reasonably 


be assumed. The density of marrow free bone is 1.92 g/cm3 (Brown et al., 1997). 


Brown et al. (1997) also give values for cardiac output and regional blood flow as a 


percentage of cardiac output or blood flow/100 g tissue weight for the most common 


laboratory species and humans. The data used are derived from non-anaesthetised 


animals using radiolabelled microsphere technique. For humans data using various 


techniques to measure perfusion were compiled. 
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Table R.7.12—13 Cardiac output (ml/min) for different species  


(adopted from Brown et al. (1997)). 


Mouse 


mean  standard 


deviation 


Mouse 


range 


Rat 


mean  


standard 


deviation 


Rat 


range 


Dog 


mean  


standard 


deviation 


Dog 


range 


Human 


reference 


value 


13.98  2.85 12 - 16 110.4  


15.60 


84 - 134 2,936 1) 1,300 - 


3,000 1) 


5,200 1) 


1) One study only 


According to the authors giving blood flow in units normalised for tissue weight can 


result in significant errors if default reference weights are used instead of measured 


tissue weights in the same study. 


Table R.7.12—14 Regional blood flow distribution in different species 


(ml/min/100g of tissue) (adopted from Brown et al. (1997))  


Organ Mouse 


mean  


standard 


deviation 


Mouse 


range 


Rat 


mean  


standard 


deviation 


Rat 


range 


Dog 


mean  


standard 


deviation 


Dog 


range 


Adipose tissue1   33  5 18 - 48 14  1 13 - 14 


Adrenals   429  90 246 - 772 311  143 171 - 543 


Bone   24  3 20 - 28 13  1 12 - 13 


Brain 85  1 84 - 85 110  13 45 - 134 65  4 59 - 76 


Heart 781  18 768 - 793 530  46 405 - 717 79  6 57 - 105 


Kidneys 439  23 422 - 495 632  44 422 - 826 406  37 307 - 509 


Liver 131      


Hepatic artery 20  23  44 9 - 48 21  3 12 - 30 


Portal vein 111  9 104 - 117 108  17 67 - 162 52  4 42 - 58 


Lungs 351  127  46 1) 38 - 147 1) 79  43 1) 36 - 122 


Muscle 24  6 20 - 28 29  4 15 - 47 11  2 6 - 18 


Skin 18  12 9 - 26 13  4 6 - 22 9  1 8 - 13 


1) Bronchial flow      


2) Based on animal studies  
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Table R.7.12—15 Regional blood flow distribution in different species  


(% cardiac output) (adopted from Brown et al. (1997)) 


Organ Mouse 


mean  


standard 


deviation 


Mouse 


range 


Rat 


mean  


standard 


deviation 


Rat 


range 


Dog 


mean  


standard 


deviation 


Human 


reference 


value 


mean, 


male 


Human 


reference 


value 


mean, 


female 


Human 


range 


Adipose tissue 1)   7.0 2)   5.0 8.5 3.7-


11.8 


Adrenals   0.30.1 0.2-0.3 0.22 0.3 0.32  


Bone   12.2 2)   5.0 5.0 2.5-4.7 


Brain 3.30.3 3.1-3.5 2.00.3 1.5-2.6 2.0 2) 12.0 12.0 8.6-


20.4 


Heart 6.6.0.9 5.9-7.2 4.90.1 4.5-5.1 4.6 2) 4.0 5.0 3.0-8.0 


Kidneys 9.12.9 7.0-


11.1 


14.11.9 9.5-


19.0 


17.3 2) 19.0 17.0 12.2-


22.9 


Liver 16.2  17.4 13.1-


22.1 


29.7 2) 25.0 27.0 11-34.2 


Hepatic artery 2.0  2.4 0.8-5.8 4.6 2)    


Portal vein 14.1 13.9-


14.2 


15.1 11.1-


17.8 


25.1 2) 19.0 21.0 12.4-


28.0 


Lungs 0.51  2.10.4 1) 1.1-3.0 
1) 


8.8 1,2) 2.51   


Muscle 15.95.2 12.2-


19.6 


27.8 2)  21.7 2) 17.0 12.0 5.7-


42.2 


Skin 5.83.5 3.3-8-3 5.8 2)  6.0 2) 5.0 5.0 3.3-8.6 


1)  
Bronchial flow 


2) One study only 


The blood flow to some organs such as the liver are highly variable and can be 


influenced by factors including anaesthesia, posture, food intake, exercise. 


 


Gerlowski and Jain (1983) have published a compilation of different organ volumes and 


plasma flows for a number of species at a certain body weight from other literature 


sources. 







210 


Chapter R.7c: Endpoint specific guidance 


Version 2.0 – November 2014 


 


 


Table R.7.12—16 Organ volumes, plasma flow used in PBK-models 


Parameter Mouse Hamster Rat Rabbit Monkey Dog Human 


Body weight (g) 22 150 500 2,330 5,000 12,000 70,000 


Volume (ml) 


Plasma 1 6.48 19.6 70 220 500 3,000 


Muscle 10 - 245 1,350 2,500 5,530 35,000 


Kidney 0.34 1.36 3.65 15 30 60 280 


Liver 1.3 6.89 19.55 100 135 480 1,350 


Gut 1.5 12.23 11.25 120 230 480 2,100 


Gut lumen 1.5 - 8.8 - 230 - 2,100 


Heart 0.095 0.63 1.15 6 17 120 300 


Lungs 0.12 0.74 2.1 17 - 120 - 


Spleen 0.1 0.54 1.3 1 - 36 160 


Fat - - 34.9 - - - 10,000 


Marrow 0.6 - - 47 135 120 1,400 


Bladder - - 1.05 - - - - 


Brain - - - - - - 1,500 


Pancreas - - 2.15 - - 24 - 


Prostate - - 6.4 - - - - 


Thyroid - - 0.85 - - - 20 


Plasma flow (ml/min) 


Plasma 4.38 40.34 84.6 520 379 512 3,670 


Muscle 0.5 - 22.4 155 50 138 420 


Kidney 0.8 5.27 12.8 80 74 90 700 


Liver 1.1 6.5 4.7 177 92 60 800 


Gut 0.9 5.3 14.6 111 75 81.5 700 


Heart 0.28 0.14 1.6 16 65 60 150 


Lungs 4.38 28.4 2.25 520 - 512 - 
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Parameter Mouse Hamster Rat Rabbit Monkey Dog Human 


Spleen 0.05 0.25 0.95 9 - 13.5 240 


Fat - - 3.6 - - - 200 


Marrow 0.17 - - 11 23 20 120 


Bladder - - 1.0 - - - - 


Brain - - 0.95 - - - 380 


Pancreas - - 1.1 - - 21.3 - 


Prostate - - 0.5 - - - - 


Thyroid - - 0.8 - - - 20 


Table R.7.12—17 A number of physiological parameters for different species 


 compiled by Nau and Scott (1987)  


Parameter Mouse Rat Guinea pig Rabbit Dog Monkey Human 


Bile flow (ml/kg per day) 100 90 230 120 12 25 5 


Urine flow (ml/kg per day) 50 200  60 30 75 20 


Cardiac output  


(ml/min per kg) 


300 200  150 100 80-300 60-100 


Hepatic blood flow (l/min) 0.003 0.017 0.021 0.12 0.68 0.25 1.8 


Hepatic blood flow  


(ml/min per kg) 


120 100  50 25 25 25-30 


Liver weight 


(% of body weight) 


5.1 4.0 4.6 4.8 2.9 3.3 2.4 


Renal blood flow 


(ml/min per kg) 


30    22 25 17 


Glomerular filtration 


(ml/min per kg) 


5    3.2 3 1.3 


Gad and Chengelis (1992) have summarised a number of physiological parameters for 


different species. The most important data of the most common laboratory test species 


are summarised below.  
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Table R.7.12—18 A number of physiological parameters for different species  


(Blaauboer et al., 1996)  


 Rat Mouse Guinea Pig Rabbit Dog 


(Beagle) 


Blood volume whole blood (ml/kg) 57.5 - 69.9 78 75 45 - 70 - 


Blood volume Plasma (ml/kg)  36.3 - 45.3 45 30.6 - 38.2 - - 


Respiratory frequency min-1 66 - 114 84 - 230 69 - 160 35 - 65 10 - 301 


tidal volume (ml) 0.6 - 1.25 0.09 - 


0.38 


1.8 4 - 6 18 - 351 


Urine volume (ml/kg/24 h) 55   20 - 350 - 


Urine pH 7.3 - 8.5 - - 8.2 - 


1)  In Beagles of 6.8 to 11.5 kg bw 
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Appendix R.7.12—2 Prediction of toxicokinetics integrating 


information generated in silico and in vitro 


 


The methods presented in this attachment are for the purpose to demonstrate the future 


use of in silico and/or in vitro methods in toxicokinetics. Although promising in the area 


of pharmaceutical research, most of the examples given have not been fully validated for 


the purpose of use outside this area. Further development and validation of these 


approaches are ongoing. 


Techniques for the prediction of pharmacokinetics in animals or in man have been used 


for many years in the pharmaceutical industry, at various stages of research and 


development. A considerable amount of work has been dedicated to developing tools to 


predict absorption, distribution, metabolism, and excretion of drug candidates. The 


objective in drug development is to eliminate as early as possible candidate drugs 


predicted to have undesirable characteristics, such as being poorly absorbed by the 


intended route of administration, being metabolised via undesirable pathways, being 


eliminated too rapidly or too slowly. These predictions are done at various stages of drug 


development, using all available evidence and generating additional meaningful 


information from simple experiments. Although these techniques were developed in the 


particular context of drug development, there is no reason a priori not to use them for 


the safety assessment of chemicals. The toxicokinetic information generated can be used 


in particular to select substances to be further developed, to direct further testing and to 


assist experimental design, thus saving experimental efforts in terms of cost, time and 


animal use. 


In practice, the prediction of the toxicokinetic behaviour of a chemical rests upon the use 


of appropriate models, essentially physiologically-based compartmental pharmacokinetic 


models, coupled to the generation of estimates for the relevant model parameters. In 


silico models or in vitro techniques to estimate parameter values used to predict 


absorption, metabolic clearance, distribution and excretion have been developed. 


Blaauboer et al.(1996; 2002) reviewed the techniques involved in toxicokinetic 


prediction using physiologically-based kinetic models. Also, a general discussion on the 


in silico methods used to predict ADME is provided by Boobis et al. (2002). 


As for all predictions using models, these approaches must be considered together with 


the accompanying uncertainty of the predictions made, which have to be balanced 


against the objective of the prediction. Experimental validation in vivo of the predictions 


made and refinement of the models used is usually necessary (Parrott et al., 2005; US 


EPA, 2007), and has to be carefully planned on a case by case basis. A strategy for 


integrating predicted and experimental kinetic information generated routinely during 


drug development is described by Theil et al. (2003), by Parrot et al. (2005), and by 


Jones et al. (2006). The principles presented by these authors are relevant to kinetics 


simulation and prediction in the field of chemical safety, since they allow the integration 


of the available kinetic or kinetically-relevant information from the very beginning of the 


risk assessment process. In the most initial stages of development, simulations can be 


generated using only physico-chemical characteristics, which themselves can be derived 


from in silico models (QSARs/ QSPRs).  
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The strategy proposed by Jones et al. (2006), in the compound set investigated, led to 


reasonably accurate prediction of pharmacokinetics in man for approximately 70% of the 


compounds. According to the authors, these successful predictions were achieved mainly 


for compounds that were cleared by hepatic metabolism or renal excretion, and whose 


absorption and distribution were governed by passive processes. Significant mis-


predictions were achieved when other elimination processes (e.g. biliary elimination) or 


active processes were involved or when the assumptions of flow limited distribution and 


well mixed compartments were not valid. 


In addition to the parent compound, in a number of cases metabolites contribute 


significantly or even predominantly, to the overall exposure-response relationship. In 


such cases, the quantitative ex vivo prediction of metabolite kinetics after exposure to 


the parent compound remains difficult. A separate study program of the relevant 


metabolites may then become necessary. 


Models used to predict absorption / bioavailability 


Gastro intestinal absorption models 


In order to be absorbed from the GI tract, substances have to be present in solution in 


the GI fluids, and from there have to cross the GI wall to reach the lymph or the venous 


portal blood. Key determinants of gastrointestinal absorption are therefore: 


 release into solution from solid forms or particles (dissolution), 


 solubility in the GI fluids, and 


 permeability across the GI wall into the circulatory system. 


Dokoumetzidis et al. (2005) distinguish two major approaches in the modelling of the 


drug absorption processes involved in the complex milieu of the GI tract. 


The first approach is the simplified description of the observed profiles, using simple 


differential or algebraic equations. On this basis, a simple classification for 


pharmaceutical substances, the Biopharmaceutics Classification System (BCS), resting 


on solubility and intestinal permeability considerations, has been developed by Amidon 


et al. (1995). The BCS divides pharmaceutical substances into 4 classes according to 


their high or low solubility and to their high or low intestinal permeability, and has been 


incorporated into FDA guidance (2000). 


The second approach tries to build models incorporating in more detail the complexity of 


the processes taking place in the intestinal lumen, using either compartmental analysis, 


i.e. systems of several differential equations (Agoram et al., 2001; Yu et al., 1996; Yu 


and Amidon, 1999), dispersion systems with partial differential equations (Ni et al., 


1980; Willmann et al., 2003 and 2004), or Monte Carlo simulations (Kalampokis et al., 


1999). Some of these approaches have been incorporated into commercial computer 


software (Coecke et al., 2006; Parrott and Lave, 2002), or are used by contract research 


organisations to generate predictions for their customers. An attractive feature of these 


models is their ability to generate a prediction of extent and often rate of absorption in 


data-poor situations, i.e. at the initial stage of data generation, using a simple set of 


parameters describing ionisation, solubility and permeability. 


Factors potentially complicating the prediction of absorption are: 
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 intra luminal phenomena such as degradation or metabolism, matrix effects, 


chemical speciation, which may reduce the amount available for absorption, 


or generate metabolites which have to be considered in terms of toxicological 


and toxicokinetic properties; 


 intestinal wall metabolism, which may have similar consequences; 


 intestinal transporters (efflux pumps), which may decrease the permeability of 


the GI wall to the substance. 


These factors have to be considered and incorporated into absorption / bioavailability 


models on a case-by-case basis. 


Parameter estimation for GI absorption models 


A discussion on the in vitro approaches used to generate absorption parameters can be 


found in Pelkonen et al. (2001). 


Where relevant, i.e. when dissolution from solid particles may be the limiting factor for 


GI absorption, estimates for the dissolution rate parameters can be obtained 


experimentally in vitro or using a QSAR/ QSPR approach (e.g. Zhao et al., 2002). 


Potentially rate-limiting steps preceding dissolution (e.g. disaggregation of larger solid 


forms) are usually studied in to a greater extent in the pharmaceutical field than in 


chemical safety assessment, because they can be manipulated via formulation 


techniques. However, pre-dissolution events may also have a determining role in the 


absorption of chemicals, by influencing either its rate or its extent. 


Solubility parameters can be estimated experimentally or using QSAR/ QSPR models. A 


discussion of in silico models can be found in Stenberg et al. (2002). 


Permeability estimates can be obtained via: 


 in silico models (QSAR/ QSPRs); 


 in vitro permeation studies across lipid membranes (e.g. PAMPA) or across a 


monolayer of cultured epithelial cells (e.g. CaCO-2 cells, MDCK cells); 


 in vitro permeation studies using excised human or animal intestinal tissues; 


 in vivo intestinal perfusion experiments, in animals or in humans. 


Discussion of the various in silico and in vitro methods to estimate intestinal permeability 


can be found in Stenberg et al. (2002), Artursson et al. (2001), Tavelin et al. (2002), 


Matsson et al. (2005). 


Dermal route 


Percutaneous absorption through intact skin is highly dependent on the physico-chemical 


properties of chemicals, and in particular of molecular weight and lipophilicity. Molecules 


above a certain molecular weight are unlikely to cross intact skin, and substances which 


are either too lipophilic or too hydrophilic have a low skin penetration. Cut off points at a 


molecular weight of 500 and log P values below -1 or above 4 have been used to set a 


conservative default absorption factor at 10 % cutaneous absorption (EC, 2007). 
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However, it should be emphasised that this is a default factor, and by no means a 


quantitative estimate of cutaneous absorption. 


Predictive models have been developed to try and estimate the extent of dermal 


absorption from physico-chemical properties (Cleek and Bunge, 1993). An in vitro 


method has been developed and validated and is described in EU B.4540 or OECD TG 


428.  


The EU founded project on the Evaluation and Prediction of Dermal Absorption of Toxic 


Chemicals (EDETOX) established a large critically evaluated database with in vivo and in 


vitro data on dermal absorption / penetration of chemicals. The data were used to 


evaluate existing QSARs and to develop new models including a mechanistically-based 


mathematical model, a simple membrane model and a diffusion model of percutaneous 


absorption kinetics. A guidance document was developed for conduct of in vitro studies 


of dermal absorption/penetration. More information on the database, model and 


guidance documents can be found at http://www.ncl.ac.uk/edetox/ . 


Inhalation route 


Together with physiological values (ventilation flow, blood flow), the key parameter 


needed to predict the passage into blood of inhaled volatile compounds is the blood/air 


partition coefficient (Blaauboer et al., 1996; Reddy et al., 2005). References to methods 


for estimating or measuring blood/air partition coefficients are indicated below together 


with the discussion of other partition coefficients. The parameters are included in 


physiologically-based models predicting the concentrations in the venous pulmonary 


blood, assimilated to the systemic arterial blood, and in the exhaled air. 


Other factors may influence absorption by the inhalation route. For example, water 


solubility determines solubility in the mucus layer, which may be a limiting factor, and 


the dimensions of the particles are a key factor for the absorption of particulate matter. 


Other routes 


Other routes, e.g. via the oral, nasal or ocular mucosa, may have to be considered in 


specific cases. 


Systemic bioavailability and first-pass considerations 


After oral exposure, systemic bioavailability is the result of the cumulated effects of the 


absorption process and of the possible extraction by the liver from the portal blood of 


part of the absorbed dose, or first-pass effect. The first-pass effect can be incorporated 


into a suitably defined physiologically-based toxicokinetic model. Using estimates of both 


the absorption rate and of the intrinsic hepatic clearance, the systemic bioavailability of 


the substance can then be predicted. Metabolism at the port of entry can also occur 


within the gut wall, and this can be included in the kinetic models. At the model 


validation stage, however, it is often difficult to differentiate gut wall metabolism from 


liver metabolism in vivo. 


                                           


40 See Test Methods Regulation (Council Regulation (EC) No 440/2008). 



http://www.ncl.ac.uk/edetox/
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Similarly, metabolism may occur in the epidermis or dermis. The current skin absorption 


test (EU B.4541, OECD TG 428) does not take cutaneous metabolism into account. 


Specific studies may be necessary to quantify skin metabolism and bioavailability by 


dermal route. 


Pulmonary metabolism of some substances exist (Borlak et al., 2005), but few 


substances are reported to undergo a quantitatively important pulmonary first-pass 


effect.  


Models to predict Distribution 


Blood binding 


Blood cell partitioning 


Partitioning of compounds into blood cells, and in particular red blood cells (RBC), is an 


important parameter to consider in kinetic modelling (Hinderling, 1997). 


Partitioning into leukocytes or even platelets may have to be considered in rare cases. A 


significant influence of such partitioning has been described for some drugs, e.g. 


chloroquine (Hinderling, 1997). 


Partitioning into blood cells can be measured experimentally in vitro (Hinderling, 1997), 


or estimated using a QSAR/ QSPR approach based on physico-chemical properties. 


Plasma protein binding 


Plasma protein binding is an important parameter to be included in physiologically-based 


kinetic models, because plasma protein binding can influence dramatically distribution, 


metabolism and elimination. Plasma binding with high affinity will often restrict 


distribution, metabolism and elimination. However, this is by no means systematic, 


because the overall kinetics is a function of the interplay of all processes involved. 


Distribution will depend on the balance between affinity for plasma components and for 


tissues, and the elimination of compounds having a very high intrinsic clearance (i.e. 


very effective elimination mechanisms) will be hastened by high plasma protein binding, 


which causes more compound to be available for clearance in the blood compartment. 


Plasma protein binding is measured using in vitro techniques, using either plasma or 


solutions of specific proteins of known concentrations. The most standard techniques are 


equilibrium dialysis and ultrafiltration, but numerous other techniques have been 


described. More detailed information and references are given by Zini (1991) and 


Roberts (2001). QSAR/ QSPR methods have also been used to predict of protein binding 


affinity (e.g. Colmenarejo, 2003). 


Tissue distribution 


Blood flow-limited distribution. 


In physiologically-based kinetic models, the most common model to describe distribution 


between blood and tissue is blood flow-limited distribution, i.e. the equilibrium between 


                                           


41 See Test Methods Regulation (Council Regulation (EC) No 440/2008). 
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tissue and blood is reached within the transit time of blood through the tissue. In this 


model, the key parameters are the partition coefficients. Partition coefficients express 


the relative affinity of the compound for the various tissues, relative to a reference fluid 


which may be the blood, the plasma or the plasma water. Tissue/ blood, tissue/ plasma, 


and tissue/ plasma water partition coefficients are inter-related via plasma protein 


binding and blood cell partitioning. Partition coefficients are integrated in the differential 


equations predicting blood and tissue concentrations, or in equations of models 


predicting globally the steady-state volume of distribution of the compound (Poulin and 


Theil, 2002). 


Permeability-limited distribution 


In some cases however, due to a low permeability of the surface of exchange between 


blood and a particular tissue (e.g. blood-brain barrier, placental barrier), the equilibrium 


between blood and tissue cannot be reached within the transit time of blood through the 


tissue, and a correction factor must be introduced in the differential equation describing 


distribution to that tissue. One common, simple way of doing this is to use the 


permeability area cross product. Thus, distribution is in this case determined by the 


arterial concentration and the three factors blood flow (physiological parameter), 


permeability per unit of surface (compound-specific parameter), and surface of exchange 


(physiological parameter; see Reddy et al., 2005). Permeability-limited distribution 


makes prediction more difficult due to the lack of well-recognised, easy to use and 


robust models to quantify the necessary parameters. 


Determination of partition coefficients 


Experimental methods available to obtain blood/ air, tissue/ air and blood/ tissue 


partition coefficients are discussed by Krishnan and Andersen (2001). In vitro methods 


include vial equilibration (for volatile compounds), equilibrium dialysis and ultrafiltration. 


However, these methods require ex-vivo biological material, are time-consuming and 


often require the use of radiolabelled compound (Blaauboer, 2002). 


Models to calculate predicted tissue/blood, tissue/plasma or tissue/plasma water 


partition coefficients from simple physico-chemical properties have been developed 


(Poulin and Theil, 2002; Rodgers et al., 2005 and 2006). The necessary compound-


specific input is limited to knowledge of the chemical structure and functionalities (e.g. 


neutral, acid, base, zwitterionic), the pKa or pKas where applicable, and the octanol-


water partition coefficient at pH 7.4. Additional necessary parameters describe the tissue 


volumes and tissue lipid composition. Tissue volumes are usually available or can be 


estimated from the literature. There are less available direct data on tissue composition 


in terms of critical binding constituents, particularly in man, although some reasonable 


estimates can be made from the existing information. 


QSAR/ QSPR models developed for the estimation of blood/air and tissue/blood partition 


coefficients have also been reported (Blaauboer, 2002). 


Prediction of metabolism 


Numerous aspects of metabolism can and often should be explored using in vitro 


methods (Pelkonen et al., 2005). 


Major objectives of the study of metabolism using in vitro methods are: 
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 determining the susceptibility of a chemical to metabolism (its metabolic 


stability);  


 identifying its kinetically and toxicologically relevant metabolites in the species 


of interest (including man); 


 obtaining a quantitative global estimate of its metabolic clearance, to be 


included in toxicokinetic models. 


Additional possible objectives are: 


 characterising enzyme kinetics of the principal metabolic reactions, which can 


also be used for scaling up and predicting in vivo kinetics of a new chemical; 


 estimating the ability of the chemical to act as a substrate for the different 


enzymes involved in biotransformation; 


 exploring inter-species differences in metabolism; 


 evaluating potential variability in metabolism in a given species, man in 


particular; 


 identifying whether the chemical and/or its metabolite can act as an enzyme 


inducer; 


 identifying whether the chemical and/or its metabolite can act as an enzyme 


inhibitor, and the type of inhibition involved. 


Most methods have been developed in the pharmaceutical field, and focused on the 


cytochrome P isoforms (CYP), because these are the major enzymes involved in drug 


metabolism. The extension of existing methods to a wider chemical space, and to other 


enzymatic systems, such as other oxidation pathways, acetylation, hydrolysis, needs to 


be undertaken with caution, and methods are bound to evolve in this context. In any 


case, the study of metabolism in vitro is often an important step in the integrated risk 


assessment of chemicals. In many cases in vitro methods are the only option to study 


metabolism, due to the impracticality or sheer impossibility of in vivo studies. 


Relative role of different organs in metabolism 


Quantitatively, the most important organ for metabolism is by far the liver, although 


metabolism by other organs can be important quantitatively or qualitatively. The nature 


of the chemical and the route of administration must be taken into account when 


assessing which organs are most relevant in terms of metabolism (Coecke et al., 2006). 


In vitro methods to study metabolism 


In vitro methods to explore the metabolism, and particularly the hepatic metabolism of a 


substance are thoroughly discussed by Pelkonen et al. (2005) and Coecke et al. (2006). 


Depending on the objective, the different metabolising materials used are microsomes 


and microsomal fractions, recombinant DNA-expressed individual CYP enzymes, 


Immortalised cell lines, primary hepatocytes in culture or in suspension, liver slices. 
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Quantitative estimation of the intrinsic clearance of a substance. 


One of the most important pieces of information in order to simulate the toxicokinetics of 


a substance is the intrinsic metabolic clearance in vivo, which has to be incorporated into 


the kinetic models. Intrinsic clearance can be estimated using quantitative in vitro 


systems (purified enzymes, microsomes, hepatocytes) and extrapolating the results to 


the in vivo situation. 


If only a single or a few concentrations are tested, the intrinsic clearance can only be 


expressed as a single first-order elimination parameter, ignoring possible saturation 


phenomena. The latter can only be detected by testing a large enough concentration 


range in an appropriately chosen system. For instance, if a Michaelis and Menten model 


is applicable, both the Vmax and the Km of the system may be thus determined. 


Of particular importance are: 


 the quality and characterisation of the metabolising system itself; 


 the quality and characterisation of the experimental conditions, in particular 


as regards the system’s capacity for binding the substances under study 


(Blanchard et al., 2005) but obviously also as regards other parameters such 


as temperature, pH, etc. 


 The use of appropriate scaling factors to extrapolate to predicted clearance 


values in vivo. 


Scaling factors must be chosen taking into account the in vitro system utilised. They 


incorporate in particular information on the in vitro concentration of chemical available to 


the metabolising system (unbound), the nature and amount of the enzymes present in 


the in vitro system, the corresponding amount of enzymes in hepatocytes in vivo, and 


the overall mass of active enzyme in the complete liver in vivo. Discussions on the 


appropriate scaling procedures and factors to be taken into account have been 


developed by Houston and Carlile (1997), Inoue et al. (2006), Shiran et al. (2006), 


Howgate et al. (2006), Johnson et al. (2005), Proctor et al. (2004). 


In vitro screening for Metabolic interactions 


In vitro screening procedures for the prediction of metabolic interactions have been 


developed for pharmaceuticals. They involve testing an in vitro metabolising system for 


a number of well characterised compounds, with and without the new substance 


(Blanchard et al., 2004; Turpeinen et al., 2005). 


Prediction of excretion 


The most common major routes of excretion are renal excretion, biliary excretion and, 


for volatile compounds, excretion via expired air. 


There is at present no in vitro model to reliably predict biliary or renal excretion 


parameters. Determining factors include molecular weight, lipophilicity, ionisation, 


binding to blood components, and the role of active transporters. In the absence of 


specific a priori information, many kinetic models include non-metabolic clearance as a 


single first order rate excretion parameter. 







Chapter R.7c: Endpoint specific guidance 


Version 2.0 – November 2014 221 


 


 


Expired air (exhalation clearance) 


Excretion into expired air is modelled using the blood/ air partition coefficient, as 


described in Appendix R.7.12—2 (Reddy et al., 2005). 


Biliary clearance 


Current work on biliary excretion focuses largely on the role of transporters (e.g. 


Klaassen, 2002; Klaassen and Slitt, 2005). However, experimentally determined 


numerical values for parameters to include into modelling of active transport are largely 


missing, so that these mechanisms cannot yet be meaningfully included in kinetic 


models. Levine (1978), Rollins and Klaassen (1979) and Klaassen (1988) have reviewed 


classical information on the biliary excretion of xenobiotics. Information in man is still 


relatively scarce, given the anatomical and ethical difficulties of exploring biliary 


excretion directly in man. Compounds may be highly concentrated into the bile, up to a 


factor of 1000, and bile flow in man is relatively high, between 0.5 and 0.8 ml/min, so 


that considerable biliary clearance values of several hundred ml/min, can be achieved 


(Rowland and Tozer, 1989; Rowland et al., 2004). It should be considered on a case-by-


case basis whether biliary excretion and possible entero-hepatic recirculation should be 


included in the kinetic models used for prediction. 


Renal clearance 


In healthy individuals and in most pathological states, the renal clearance of xenobiotics 


is proportional to the global renal function, reflected in the glomerular filtration rate, 


which can be estimated in vivo by measuring or estimating the clearance of endogenous 


creatinine. Simple models for renal clearance consider only glomerular filtration of the 


unbound plasma fraction. However, this can lead to significant misprediction when active 


transport processes are involved. More sophisticated models have been described which 


include reabsorption and / or active secretion of xenobiotics (Brightman et al., 2006; 


Katayama et al., 1990; Komiya, 1986 and 1982), but there are insufficient input or 


reference data to both implement such models and evaluate satisfactorily their 


predictivity.  


Kinetic modelling programs 


A number of programs for toxicokinetics simulation or prediction are either available, or 


used by contract research companies to test their customer’s compounds. A non-


comprehensive list of such programs is given by Coecke et al., (2006). Available 


physiologically-based modelling programs purpose-built for toxicokinetic prediction 


include (non-comprehensive list): 


 SimCYP® (SimCYP Ltd, www.simcyp.com); 


 PK-Sim® (Bayer Technology Services GmbH, www.bayertechnology.com); 


 GastroPlus™ (Simulations Plus Inc, www.simulations-plus.com); 


 Cloe PK® (Cyprotex Plc, www.cyprotex.com); 


 Noraymet ADME™ (Noray Bioinformatics, SL, www.noraybio.com). 



http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Rollins+DE%22%5BAuthor%5D

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Klaassen+CD%22%5BAuthor%5D

http://www.simcyp.com/

http://www.bayertechnology.com/

http://www.simulations-plus.com/

http://www.cyprotex.com/

http://www.noraybio.com/
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Numerous other simulation programs, either general-purpose or more specifically 


designed for biomathematical modelling, can be used to implement PBK models. A 


discussion on this subject and a non-comprehensive list can be found in Rowland et al. 


(2004). 
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Appendix R.7.12—3 PBK Modelling and the Development of 


Assessment Factors 


 


A simple but fictional example of the development of an assessment factor for 


interspecies differences using PBK modelling is presented. A fictional chemical, 


compound A, is a low molecular weight, volatile solvent, with potential central nervous 


system (CNS) depressant properties. Evidence for the latter comes from a number of 


controlled human volunteer studies where a battery of neurobehavioural tests were 


conducted during, and after, exposure by inhalation to compound A.  


Compound A is metabolised in vitro by the phase I, mixed-function oxidase enzyme, 


cytochrome P450 2E1 (CYP2E1) by both rat and human hepatic microsomes. There are 


also some in vivo data in rats exposed by inhalation to compound A, with and without 


pre-treatment with diallyl sulphide, an inhibitor of CYP2E1, that are consistent with 


metabolism of compound A by this enzyme. 


PBK models for the rat and standard human male or female for exposure by inhalation to 


compound A are built. The rat model was validated by simulating experimentally 


determined decreases in chamber concentrations of compound A following exposure of 


rats to a range of initial concentrations in a closed-recirculated atmosphere exposure 


chamber. The removal of chamber concentration of compound A over time is due to 


uptake by the rat and elimination, primarily by metabolism. The human PBK model was 


validated by simulating experimentally determined venous blood concentrations of 


compound A in male and female volunteers exposed by inhalation to a constant 


concentration of compound A in a controlled-atmosphere exposure chamber. 


It is assumed that the following have been identified for the chemical: 1) the active 


moiety of the chemical, and 2) the relevant dose-metric (i.e., the appropriate form of 


the active moiety e.g., peak plasma concentration (Cmax), area-under-the-curve of 


parent chemical in venous blood (AUCB), average amount metabolised in target tissue 


per 24 hours (AMmet), peak rate of hepatic metabolism (AMPeakMet), etc). In this case, 


it is hypothesised that the peak plasma concentration Cmax of compound A is the most 


likely surrogate dose metric for CNS concentrations of compound A thought to cause a 


reversible CNS depressant effect. However, Cmax, is dependent upon the peak rate of 


hepatic metabolism (AMPeakMet). Therefore, the validated rat and human PBK models 


were run to simulate the exposure time and concentrations of the human study where 


the neurobehavioural tests did not detect any CNS depressant effects. The dose metric, 


AMPeakMet for the rat would be divided by the AMPeakMet for the human. This ratio 


would represent the magnitude of the difference between a specified rat strain and 


average human male or female. This value may then replace the default interspecies 


kinetic value since it is based on chemical-specific data. Therefore, the derivation of an 


appropriate assessment factor in setting a DNEL can be justified more readily using 


quantitative and mechanistic data. 
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Appendix R.7.12—4 Dermal absorption percentage† 


† Based on in vivo rat studies in combination with in vitro data and a proposal for a 


tiered approach to risk assessment (Benford et al., 1999).  


 


Estimation of dermal absorption percentage. If appropriate dermal penetration data are 


available for rats in vivo and for rat and human skin in vitro, the in vivo dermal 


absorption in rats may be adjusted in light of the relative absorption through rat and 


human skin in vitro under comparable conditions (see equation below and Figure 


R.7.12—4). The latter adjustment may be done because the permeability of human skin 


is often lower than that of animal skin (e.g., Howes et al., 1996). A generally applicable 


correction factor for extrapolation to man can however not be derived, because the 


extent of overestimation appears to be dose, substance, and animal specific (ECETOC, 


2003; Howes et al., 1996; Bronaugh and Maibach, 1987). For the correction factor based 


on in vitro data, preferably maximum flux values should be used. Alternatively, the 


dermal absorption percentage (receptor medium plus skin dose) may be used. Because, 


by definition, the permeation constant (Kp in cm/hr) is established at infinite dose levels, 


the usefulness of the Kp for dermal risk assessment is limited.  


in vivo human absorption= 
in vivo animal absorption × in vitro human absorption


in vitro animal absorption
 


Similar adjustments can be made for differences between formulants (e.g. in vivo active 


substance in rat and in vitro rat data on formulants and active substance) 


Tiered Risk Assessment. The establishment of a value for dermal absorption may be 


performed by use of a tiered approach from a worst case to a more refined estimate (see 


Figure R.7.12—4). If an initial assessment ends up with a risk, more refinement could be 


obtained in the next tier if more information is provided on the dermal absorption. In a 


first tier of risk assessment, a worst case value for dermal absorption of 100% could be 


used for external dermal exposure in case no relevant information is available (Benford 


et al., 1999). An estimate of dermal absorption could be made by considering other 


relevant data on the substance (e.g., molecular weight, log Pow and oral absorption data) 


(second tier) or by considering experimental in vitro and in vivo dermal absorption data 


(third tier, see Section R.7.12.2.2). If at the end of the third tier still a risk is calculated, 


the risk assessment could be refined by means of actual exposure data (fourth tier) 


(Figure R.7.12—4). This approach provides a tool for risk assessment, and in general it 


errs on the safe side. 
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Figure R.7.12—4 Overview of the possible use of in vitro and in vivo data for 


setting the dermal absorption percentage. 


 


 


In vitro testing 


In vitro human and/or rat dermal absorption studies 


In vivo studies 


No serial non-detects in 


urine and feces 


1. Serial non-detects in 


urine and feces 


2. Strong decline of 


excretion in urine and 


feces 


In vivo studies 


Amount located in skin is 


included for calculation of 


dermal absorption 


Ad1: Amount located in 


the skin is excluded for 


calculation of dermal 


absorption 


Ad2: Only part of the 


amount located in the 


skin is included as being 


absorbed based on 


expert judgement 


in vivo human abs. =  in vivo animal abs. × 
in vitro human abs.


in vitro animal abs.
 


Dermal absorption percentages = 


 With in vivo studies available: in vivo animal obsorption 


 With in vivo/vitro studies available: 


Dermal absorption 


percentages = 


In vitro human and/or rat 


dermal absorption 


percentages (skin plus 


receptor medium) 
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Figure R.7.12—5 Dermal absorption in risk assessment for operator exposure; 


a tiered approach 


  


Tier I No information 


Depending on PC information default of 10% or 1000% 


Approval 


RA using models POEM/BBA/EUROPOEM 


exposure > systemic AOEL exposure < systemic AOEL 


Physico-chemical Properties 


MW > 500 and logPow < -1 or > 4 


No risk 


Tier II 
Default 10% 


Dermal absorption 


Default 100% 


Dermal absorption 


10-100% by expert 


judgement based on 


other relevant data 


No Yes 


RA using models POEM/BBA/EUROPOEM 


Approval exposure > systemic AOEL exposure < systemic AOEL 
No risk 


Tier III Dermal absorption data from in vitro or in vivo studies: 


1. in vitro data (receptor medium plus skin dose) and/or 


2. in vivo data, and/or 


3. comparison in vivo/in vitro data 


Approval 


RA using models POEM/BBA/EUROPOEM 


exposure > systemic AOEL exposure < systemic AOEL 
No risk 


Tier IV 


Approval 


Refinement exposure assessment (field studies) 


exposure > systemic AOEL exposure < systemic AOEL 
No risk 


No Approval 
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 Substances requiring special considerations regarding R.7.13


testing and exposure 


Standard approaches for hazard and risk characterisation rely on the premise that 


human and/or environmental exposure to a certain substance is adequately represented 


by the exposure of the test substance used in standard test protocols. However, there 


may be situations where the composition of a substance to which human and/or 


environmental exposure occurs, could be different from that tested in the laboratory 


studies. For example substances with variability in composition may result in a similar 


variation in the exposure profile of the different components over time. Also the 


composition of a liquid that is a complex mixture might be very different from that of its 


associated vapour phase or the Water Accommodated Fraction (WAF) and it is therefore 


necessary to develop a specific testing strategy to ensure that the composition of the 


sample to be tested in the laboratory reflects fully the composition of the likely human or 


environmental exposure. Such substances are designated as Non-standard substances, 


Complex Substances or Substance of Unknown or Variable composition, Complex 


reaction products or Biological material (UVCB substances) and have generally the 


following characteristics: 


 they contain numerous chemicals (typically closely related isomers and/or 


chemical classes with defined carbon number or distillation ranges), and 


cannot be represented by a simple chemical structure or defined by a specific 


molecular formula 


 they are not intentional mixtures of chemicals. 


 many are of natural origin (e.g., crude oil, coal, plant extracts) and cannot be 


separated into their constituent chemical species. 


 the concept of impurities typically does not apply to complex substances. 


 they are produced according to a performance specification related to their 


physico-chemical properties. 


This class of substances requires a case-by-case consideration of the approach to define 


the appropriate information and methods necessary for meeting the requirements of 


REACH. Pigments, surfactants, antioxidants, and complex chlorine substances are 


examples of classes of substances, which may require special considerations to take into 


account the testing requirements for complex substances. Additional examples are 


presented in Section R.7.13.1 and R.7.13.2, metal and inorganic substances and 


petroleum products). 


R.7.13.1 Metals and Inorganics 


Metals and inorganic metal compounds have properties which require specific 


considerations when assessing their hazards and risks. These considerations may 


include: 


 The occurrence of metals as natural elements in food, drinking water and all 


environmental compartments 
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 The essentiality of some of the metals for humans and organisms living in the 


environment and their general relationship with the natural background 


 The speciation of metals influencing bioavailability and for some even the 


hazard profile 


 The short and long term bioavailability of metals and differing degrees of 


availability to humans and other organisms in the environment 


The classical (eco-)toxicity tests do not necessarily consider the above properties and 


the results obtained may, therefore, be difficult to interpret. Taking specific 


considerations into account when testing metals and inorganic metal compounds could 


often prevent these. Extensive experience on hazard and risk assessment of metals was 


gathered under the Existing Substances Regulation programme and the technical and 


scientific knowledge with regard to metals has advanced significantly. These have been 


described in detail by Van Gheluwe et al. (2006) for the environment and Battersby et 


al. (2006) for human health. Specific guidance on testing and data interpretation for the 


hazard and risk assessment of metals and inorganic metal compounds is given in the 


chapters related to the individual endpoints. 


R.7.13.2 Petroleum Substances 


Petroleum substances belong to the group of UVCB substances: complex mixtures of 


hydrocarbons, often of variable composition, due to their derivation from natural crude 


oils and the refining processes used in their production. Many petroleum substances are 


produced in very high tonnages to a range of technical specifications, with the precise 


chemical composition of particular substances, rarely if ever fully characterised. Since 


complex petroleum substances are typically separated on the basis of distillation, the 


technical specifications usually include a boiling range. These ranges correlate with 


carbon number ranges, while the nature of the original crude oil and subsequent refinery 


processing influence the types and amount of hydrocarbon structures present. The CAS 


definitions established for the various petroleum substance streams generally reflect 


this, including details of final refinery process; boiling range; carbon number range and 


predominant hydrocarbon types present. 


For most petroleum substances, the complexity of the chemical composition is such that 


it is beyond the capability of routine analytical methodology to obtain complete 


characterisation. Typical substances may consist of predominantly mixtures of straight 


and branched chain alkanes, single and multiple naphthenic ring structures (often with 


alkyl side chains), single and multiple aromatic ring structures (often with alkyl side 


chains). As the molecular weights of the constituent hydrocarbons increase, the number 


and complexity of possible structures (isomeric forms) increases exponentially. 


Similar to the petroleum substances are the hydrocarbon solvents; they also consist of 


variable, complex mixtures of hydrocarbons and are described by EINECS numbers that 


are also used for petroleum refinery streams. Hydrocarbon solvents usually differ from 


petroleum refinery streams in the following ways: 


 they are more highly refined; 


 they cover a narrower range of carbon number; 
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 they contain virtually no substances of concern (e.g. benzene) 


 they contain virtually no olefins. 


Although compositionally somewhat better defined than the corresponding petroleum 


streams, hydrocarbon solvents require special consideration of the testing strategies 


similar to that of the petroleum substances. 


Toxicity is defined via a concentration response and is dependant on the bioavailability of 


the individual constituents in a UVCB test substance. This may make interpretation for 


some substances very difficult. For example the physical form may prevent the 


dissolution of the individual constituents of such a substance to any significant extent 


where the whole substance is applied directly to the test medium. The consequence of 


this would be that toxicity may not be seen in such a test system. This would thus not 


allow for the toxicity assessment of these constituents to be addressed, were they to be 


released into the environment independent of the original matrix. 


Testing strategies for environmental effects of petroleum substances necessarily reflect 


the complexity of their composition. Reflecting the properties of the constituent 


hydrocarbons, petroleum substances are typically hydrophobic and exhibit low solubility 


in water. However, reflecting the range of structures, constituent hydrocarbons will 


exhibit a wide range of water solubility. When adding incremental amounts of a complex 


petroleum substance to water, a point will be reached where the solubility limit of the 


least soluble component is exceeded and the remaining components will partition 


between the water and the undissolved hydrocarbon phases. Consequently, the 


composition of the total dissolved hydrocarbons will be different from the composition of 


the parent substance. This water solubility behaviour impacts on both the conduct and 


interpretation of aquatic toxicity tests for these complex substances, whilst the complex 


composition and generally low water solubility impacts on the choice and conduct of 


biodegradation studies. 


For petroleum derived UVCBs, the lethal loading test procedure, also known as the WAF 


procedure provides the technical basis for assessing the short term aquatic toxicity of 


complex petroleum substances (Girling et al., 1992). Test results are expressed as a 


lethal or effective loading that causes a given adverse effect after a specified exposure 


period. The principal advantage of this test procedure is that the observed aquatic 


toxicity reflects the multi-component dissolution behaviour of the constituent 


hydrocarbons comprising the petroleum substance at a given substance to water 


loading. In the case of petroleum substances, expressing aquatic toxicity in terms of 


lethal loading enables complex substances comprised primarily of constituents that are 


not toxic to aquatic organisms at their water solubility limits to be distinguished from 


petroleum substances that contain more soluble hydrocarbons and which may elicit 


aquatic toxicity. As a consequence, this test procedure provides a consistent basis for 


assessing the relative toxicity of poorly water soluble, complex substances and has been 


adopted for use in environmental hazard classification (UNECE, 2003). Complex 


substances that exhibit no observed chronic toxicity at a substance loading of 1 mg/l 


indicate that the respective constituents do not pose long term hazards to the aquatic 


environment and, accordingly, do not require hazard classification (CONCAWE, 2001; 


UNECE 2003). 
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There are two possible approaches for generating new information or interpreting 


existing information, bearing in mind the limitations on interpretation of the results 


mentioned above: 


 First for petroleum substances, a model, PETROTOX, has been developed 


(Redman et al., 2006), based on previous work assuming a non-polar narcosis 


mode of action (McGrath et al., 2004; 2005). This model, which was 


developed to predict the ecotoxicity of petroleum substances and hydrocarbon 


blocks, could be used to address individual structures where no experimental 


data is available. 


 The WAF loading concept may be used for environmental hazard classifica tion 


(GHS 2005), but should not be used for PBT assessment. 


The complex composition and generally low water solubility also impacts the choice and 


conduct of biodegradation studies. 


A further complication impacting both the choice of test method and interpretation of 


results is the volatility of constituent hydrocarbons, which shows a wide variation across 


the range of carbon numbers and hydrocarbon structures present in petroleum 


substances. It has been the practise to assess the inherent hazards of petroleum 


substances by conducting testing in closed systems (going to great lengths to ensure 


that volatile losses are minimised), even though under almost all circumstances of 


release into the environment, there would be extensive volatilisation of many of the 


constituent hydrocarbons. 


Health effects testing strategies for petroleum substances also reflect the complexity of 


their composition and their physico-chemical properties. Key factors impacting both the 


choice of test method and interpretation of results are: 


 the vapour pressure of constituent hydrocarbons, which show a wide variation 


across the range of carbon numbers and hydrocarbon structures present in 


petroleum substances. This will influence the physical nature of the material 


to which exposure occurs 


 the lipid solubility of constituent hydrocarbons, which show a wide variation 


across the range of carbon numbers and hydrocarbon structures present in 


petroleum substances. This will influence the potential for uptake into body 


tissues 


 the viscosity of the complex petroleum substance which can significantly 


impact on potential for dermal absorption 


 the presence of small amounts of individual hazardous constituents in 


complex petroleum substances eg Poly Aromatic Hydrocarbons (PAH’s), which 


may or may not be relevant to the toxicity of the complex petroleum 


substance 


 the presence of other constituents in the complex mixture which may modify 


(inhibit or potentiate) the toxicity of hazardous constituents. 


Toxicological evaluation of complex petroleum substances has normally been based on 


results of testing of the complete mixture, using OECD Guideline methods. Using this 
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approach it has been possible to take account of the complex interactions that occur 


between individual constituents of the mixture and the various physico-chemical 


properties that influence potential for exposure and uptake. In some cases however it 


has been necessary to adopt modified or non-standard test methods to provide a more 


reliable indication of the toxicity of certain petroleum fractions. The use of non-standard 


methods to evaluate the health and environmental effects of petroleum substances is 


described in more detail in the endpoint specific chapters. 
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Appendix R.7.13—1 Technical Guidance for Environmental Risk 


Assessment of Petroleum Substances 


 


1.0 Introduction 


Petroleum substances typically consist of an unknown complex and variable composition 


of individual hydrocarbons.  CAS numbers used to identify petroleum substances are 


based on various considerations including hydrocarbon type, carbon number, distillation 


range and the type and severity of processing used in substance manufacture.   


To characterize hazards, CONCAWE (the oil companies' European organisation for 


environment, health and safety in refining and distribution) has grouped CAS numbers of 


petroleum substances derived from petroleum refining into generic categories of major 


marketed products (Boogard et. al, 2005).  Further processing of these refinery streams 


can be performed to produce more refined hydrocarbon-based solvents.  These products 


have also been further grouped to provide a consistent rationale for environmental 


hazard classification purposes (Hydrocarbon Solvents Producers Association, 2002).    


Petroleum substances typically contain hydrocarbons that exhibit large differences in 


physio-chemical and fate properties.  These properties alter the emissions and 


environmental distribution of the constituent hydrocarbons, and consequently it is not 


possible to define a unique predicted exposure concentration (PEC) for a petroleum 


substance.  It is not, therefore, possible to directly apply current risk assessment 


guidance developed for individual substances to complex petroleum substances.  To 


provide a sound technical basis to assess environmental exposure and risks of petroleum 


substances, CONCAWE devised the hydrocarbon block method (HBM) in which 


constituent hydrocarbons with similar properties are treated as pseudo-components or 


"blocks" for which PECs and predicted no effects concentrations (PNECs) can be 


determined (CONCAWE, 1996).  Risks are then assessed by summing the PEC/PNEC 


ratios of the constituent blocks.  While this conceptual approach has been adopted by 


the EU as regulatory guidance (EC, 2003) experience in applying this method was 


limited.  Recent studies demonstrate the utility of the HBM to gasoline (MacLoed et al., 


2004; McGrath et al., 2004; Foster et al., 2005) and further work has been on-going to 


support the practical implementation of the HBM methodology to higher boiling 


petroleum substances. The following section provides a concise overview of the key 


steps which comprise the HBM and it’s application to the risk assessment of petroleum 


substances. 


 


2.0 Outline of Method 


Risk assessment of petroleum substances using the HBM involves an eight step process: 


2.1. Analyze petroleum substance composition & variability 


The initial step involves analytical characterization of representative samples with 


different CAS numbers included in the petroleum substance category (e.g. kerosines, gas 


oils, heavy fuel oils, etc.).  Analytical approaches used for this purpose are generally 
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based on chromatographic methodology and have been described previously (Comber et 


al., 2006, Eadsforth et al., 2006). 


Options for analysis of petroleum substances that have been used include: 


a. Full characterisation using GC can be performed on some simpler substances, 


e.g. gasoline.  However, full characterization of higher boiling point streams is 


not feasible due to the increased complexity of the substances and rapidly 


increasing number of hydrocarbon components present in such substances.   


b. “Modified” Total Petroleum Hydrocarbon (TPH) in which the aromatic and 


aliphatic fractions of the sample are first separated via a HPLC column. The 


hydrocarbon distribution in both fractions is then quantified as a function of 


equivalent carbon number using flame ionization detection.  The equivalent 


carbon number (EC#) is defined by the elution time of the corresponding n-


alkane standards.  This approach has been adopted in risk-based assessment 


of petroleum contaminated sites (McMillen et al., 2001).  This method can be 


used to quantify hydrocarbons up to an EC# of ca. 120. 


c. Two dimensional chromatography (2d-GC) uses the same initial fractionation 


step used in the above TPH method. Further resolution of the various aromatic 


(e.g. mono, di, tri, poly aromatic and partially hydrogenated aromatic ring 


classes) and aliphatic (e.g. n-paraffins, i-paraffins, monocyclics, dicyclics and 


polycyclic saturated ring structures) classes is achieved by the coupling of two 


columns, respectively  based on volatility and polarity, in series.   This high 


resolution method can be used to quantify hydrocarbons up to an EC# of ca. 


35.  However, this method is limited to petroleum substances that contain a 


significant fraction of hydrocarbons below EC# 35 (Eadsforth et al., 2006). 


2.2 Select hydrocarbon blocks (HBs) to describe product composition 


Given the type of compositional data obtained using the methods above, HBs can be 


selected on the basis of EC# (i.e. boiling point range) and low (aromatic vs. aliphatic 


classes) or high (up to 16 hydrocarbon classes) resolution blocking schemes.  Within 


aromatic and aliphatic classes or sub-classes, variation in physico-chemical properties 


depends on the range of EC# used to define the block.  Analyses from multiple samples 


should be used to determine the mean and variance of HB mass fractions that are 


representative for the petroleum substance category under investigation.   


2.3. Define relevant physico-chemical and fate property data for HBs 


In order to perform environmental fate and effects modeling, physico-chemical and fate 


properties must be assigned to HBs.  To estimate HB properties, CONCAWE has 


developed a library of ca. 1500 individual hydrocarbon structures that attempts to 


represent the structural diversity of the hydrocarbons present in petroleum substances. 


For each structure, publicly available quantitative structure property relationships 


(QSPR) have been used predict key properties (e.g. octanol-water partition coefficient, 


vapour pressure, atmospheric oxidation half-life, fish bioconcentration factor), (Howard 


et al., 2006).  To estimate primary biodegradation half-lives for various compartments, 


literature data on hydrocarbons tested in unacclimated conditions involving mixed 


cultures under environmentally realistic conditions have been used to develop a 


hydrocarbon-specific QSPR (Howard et al., 2005).  This new QSPR has been applied to 
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estimate the half-life of representative library structures.  Property data for individual 


library structures are then "mapped" to the corresponding HBs to assign HB property 


estimates.  Due to the very low solubility of hydrocarbons with EC# > 35 in 


environmental media, these components are treated as inert constituents that are not 


considered further in exposure or effect assessment. 


2.4. Estimate environmental emissions of HBs throughout product lifecycle stages 


Once HBs have been selected and properties defined, an emission characterization 


covering production, formulation, distribution, professional and personal use and waste 


life stages must be performed for the petroleum substance category.  In addition to 


assessing the total magnitude of emissions into each environmental compartment (air, 


water and soil), it is also necessary to speciate these emissions in terms of the HB blocks 


selected that describe the petroleum product.  As in the case of single substance risk 


assessments, emissions characterization must be considered at different scales (local, 


regional and continental) and determined using either measured, modeled or, in the 


absence of other information, conservative default emission factors that are derived 


given HB properties and product use categories. 


2.5. Characterize fate factors and intake fractions of HBs 


To assess the environmental fate behavior of HBs, EUSES modeling has been performed 


for each library structure for different unit-emission scenarios (i.e. 100 kg/yr, 10 kg/yr 


or 1 kg/yr emission into air or water or soil at continental, regional and local scales, 


respectively).  From these EUSES model runs, fate factors (fFs) and human intake 


fractions (iFs) for each emission scenario have been calculated.  Fate factors for each 


compartment are defined as the calculated PEC in the compartment divided by the 


assumed emission for a given scenario.  Intake fractions are defined as the predicted 


human exposure divided by the emission for a given scenario.  This modeling exercise 


has provided a library of fFs and iFs for all representative hydrocarbon structures (van 


de Meent, 2007).  This approach has the advantage that EUSES fate modeling only 


needs to be performed once so that results can then be consistently applied across 


different petroleum substance groups. 


2.6. Determine environmental & human exposure to HBs 


To calculate compartmental PECs and human exposures for different spatial scenarios, 


block emissions for the scenario are first equally divided among representative 


structures that "map" to that block.  Emissions are then simply multiplied by the 


corresponding fFs or iFs that correspond to that structure to scale the model predicted 


exposure or human intake to the actual emission.  PECs or human exposures for the 


block are then calculated by summing results for all of the representative structures that 


comprise the block.   


For petroleum substances use of environmental monitoring data needs specific 


consideration. While data may be available for "total" hydrocarbons or specific 


hydrocarbon structures (e.g. naphthalene, chrysene), the source of these constituents 


may be multiple anthropogenic and natural sources. Therefore, such release or 


monitoring data may be only used to provide a worst-case, upper bound estimate of the 


concentration of a “block” for screening purposes.  In contrast, model derived PECs are 


intended to provide a more realistic estimate for substance risk assessment since these 
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values represent only the fraction of the observed total concentration of the “block" in 


the environment that is attributable to the specific petroleum substance under study. 


2.7. Assess environmental effects of HBs 


Since petroleum substances are comprised principally of only carbon and hydrogen, 


these substances will exert ecotoxicity via a narcotic mode of action (Verhaar et al., 


2000).  Moreover, ecotoxicity endpoints for narcotic mixtures are generally observed and 


quantitatively modeled as simply additive (de Wolf et al., 1988; McGrath et al., 2005; 


DiToro et al., 2007).  To assess the environmental effects of HBs comprising petroleum 


substances on aquatic and wastewater organisms, a modification of the target lipid 


model (McGrath et al., 2004; Redman et al., 2007) has been developed that builds on 


the work by Verbruggen (2003) in which toxicity relationships are related to membrane-


water rather than octanol-water partition coefficients (Redman, 2007).  This revision is 


needed to allow extension of the target lipid model to more hydrophobic constituents, 


beyond gasoline range hydrocarbons, that are present in many petroleum substances.  


The revised target lipid model has been used to derive PNECs for all CONCAWE library 


structures.  If coupled with equilibrium partitioning theory, this model framework can 


also be used to support effects assessment in the soil/sediment compartment (Redman 


et al., 2007b). 


2.8. Evaluate individual and aggregate risk of HBs 


To assess environmental risks, the PEC/PNEC ratio for each library structure within a 


block is calculated and then the ratios for different structures summed within each block.  


The additive risk contributed by all the blocks is then determined to estimate the risk of 


the petroleum substance group.  This calculation is performed for each spatial scale.   


Efforts are currently underway to automate the HBM method into a simple spreadsheet-


based computational tool.  This tool is intended to provide a generic methodology to 


support petroleum substance risk assessment that: (1) links analytical characterization 


of petroleum substances to HB definition; (2) provides a consistent technical framework 


across different petroleum groups; (3) reflects the current state of science; and (4) is 


transparent and practical in scope.  Availability of this tool will also allow the sensitivity 


of risk characterisation to be assessed in response to changes in compositional 


assumptions or alternative “blocking” schemes.  Moreover, this tool will enable 


identification of HBs which are principal contributors to the PEC/PNEC ratio and where 


refinement in further data collection can be logically focused if the estimated   PEC/PNEC 


> 1.   


 


3.0 Limitations 


At present the current HBM methodology does not quantitatively address effects on the 


air compartment due to lack of standardized laboratory hazard data.  In addition, the 


method does not address heterocyclic compounds (e.g. carbazoles in cracked fuels) or 


metals (e.g. vanadium and nickel in fuel oils and asphalt) which may be present at low 


levels in certain petroleum substances.   The potential for reduced exposure of certain 


polyaromatic hydrocarbons as a result of photodegradation or enhanced toxicity due to 


photoactivation is also not addressed due to the complexity and site-specific nature of 
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these processes.  Nevertheless, these issues may be considered on a case-by-case basis, 


at least in a qualitative manner. 


The scope of the generic methodology is intended to address the risks posed by 


hydrocarbon components in petroleum substances.  Therefore, additives that are 


intentionally introduced to modify the technical properties or performance of petroleum 


substances are outside the scope of this methodology, but in any event, these 


substances will be subject to independent risk assessments.  Likewise, secondary 


constituents that are generated from reactions resulting from petroleum substance use 


(e.g. combustion by-products other than hydrocarbons components in the substance) 


are excluded and addressed by other EU and country-specific regulations.   
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Appendix R.7—1 Threshold of Toxicological Concern 


(TTC) – a concept in toxicological and environmental risk 


assessment 


 


Human Health Aspects 


Risk assessment for human health effects is based on the threshold of a critical 


toxicological effect of a chemical, usually derived from animal experiments. Alternatively, 


a toxicological threshold may also be based on the statistical analysis of the toxicological 


data of a broad range of structurally-related or even structurally-different chemicals and 


extrapolation of the no effect doses obtained from the underlying animal experiments for 


these chemicals to levels considered to be of negligible risk to human health. This latter 


approach refers to the principle called Threshold of Toxicological Concern (TTC). 


Regarded in this way the TTC concept could be seen as an extension of such approaches 


read-across and chemical category. As such, the TTC concept has been incorporated in 


the risk assessment processes by some regulatory bodies, such as the U.S Food and 


Drug Administration (FDA) and the UN JMPR and EU EFSA in the assessment of 


flavourings and food contacts articles (SCF, 2001), as an approach to identify exposure 


levels of low regulatory concern, and as a tool to justify waiving of generation of animal 


data. 


This section will briefly discuss different TTC approaches, their limitations, criteria for 


use, and finally their potential use under REACH. 


TTC approaches 


The TTC was implemented by the FDA as the Threshold of Regulation from food contact 


materials since 1995; a TTC value of 1.5 µg per person per day was derived for a 


chemical database that covered carcinogenicity (i.e. their calculated one per million risk 


levels; Gold et al., 1995). This value is considered to be applicable for all endpoints 


except genotoxic carcinogens. 


Munro et al. (1996) subsequently developed a structure-based TTC approach on 


principals originally established by Cramer et al. (1978). The structural classes of organic 


chemicals analysed showed significantly different distributions of NOEL’s for subchronic, 


chronic and reproductive effects. Carcinogenic or mutagenic endpoints were not 


considered. Based on the chemical structure in combination with information on toxicity 


three different levels (90, 540 and 1800 μg per person per day, respectively) were 


derived. UN-JMPR and EU EFSA have implemented these values in the regulations for 


indirect food additives. 


Another structure-based, tiered TTC concept developed by Cheeseman et al. (1999), 


extended the Munro et al. (1996) 3 classes approach by incorporated acute and short-


term toxicity, mutagenic and carcinogenic potency (but exempting those of high 


potency).  


More recently. Kroes et al. (2004) evaluated the applicability for different toxicological 


endpoints, including neurotoxicity and immunotoxicity, and proposed a decision tree with 


6 classes of organic chemicals. Allergens or substances causing hypersensitivity could 
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not be accommodated due to the lack of an appropriate database (enabling statistical 


analysis for this category of substances). 


Apart from the two indicated cases, the other approaches have not been adopted by any 


regulatory body. 


Recently, ECETOC has proposed a Targeted Risk Assessment approach for REACH 


including a series of threshold values for a wide variety of organic and non-organic 


substances (both volatile and non-volatile), i.e. so-called Generic Exposure Value (GEV), 


and Generic Lowest Exposure Value (GLEV) for acute and repeated dose toxicity 


(ECETOC, 2004). Category 1 and 1B carcinogens, mutagens and reprotoxins were 


excluded. The GEV is a generic threshold values for occupational exposure (and derived 


dermal values), derived from some most stringent Occupational Exposure Limits (OEL). 


The GLEV is based on classification criteria for repeated dose toxicity and extrapolation 


factors. It is noted that the derivation of GEV values was based upon an analysis of 


current published occupational exposure levels, and therefore also incorporated socio-


economic and technical arguments in addition to the assessment factors applied to 


toxicological endpoints and other data on which the OELs were based. This approach has 


not been peer reviewed nor accepted by regulatory bodies. 


Basic requirements 


The TTC concept discussed above require a minimum set of information in order to be 


applied successfully. However it should be noted that the application of TTC excludes 


substances with certain structural elements and properties including: 


 Non-essential, heavy metals and polyhalogenated dibenzodioxins, -


dibenzofurans, or-biphenyls and similar substances:  


This class of substances cannot be addressed by the TTC concepts due to the 


bio-accumulating properties. Although the TTC approach is able to 


accommodate other categories of substances with bio-accumulating potential, 


within the regulatory context, substances with potential for bioaccumulation 


are ‘of concern’ and need to be assessed on a case-by-case basis. Potentially 


bioaccumulating or persistent substances are also excluded from default 


environmental risk assessments.  


 Genotoxic carcinogens:  


A case-by-case risk assessment is required for genotoxic carcinogens, even 


though some carcinogens can be accommodated within the TTC concept if the 


estimated intake is sufficiently low (<0  


 Organophosphates:  


This class of high potency neurotoxicants are excluded.  


 Proteins:  


This class of substances is a surrogate to address specifically potential (oral) 


sensitisation, hypersensitivity and intolerances. There are no appropriate 


databases available which allow the derivation of a generic threshold for this 


type of endpoint. 


Additionally, another very critical criterion concerns the knowledge on the handling and 


use of the substance. TTC is only applicable in case there is detailed information 
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available on all anticipated uses and use scenarios for which the risk assessment is 


provided. 


Limitations 


The TTC has several limitations. First of all, they are derived on data bases covering 


primarily systemic effects from oral exposure. This is especially important concerning 


occupational situations where inhalation or dermal exposure is the main route of contact. 


Only some cover mutagenic, carcinogenic and acute effects, and in fact none (except for 


the proposed ECETOC approach) addresses local effects such as irritation and 


sensitisation. 


As all TTC approaches (except for the proposed ECETOC approach) have oral exposure 


as the principle route, further substantial efforts are needed to explore its potential use 


for the exposures routes inhalation and skin contact, before any application may become 


realistic. 


Several of the structurally-based approaches to TTC have limitations in applicability 


domain and cannot accommodate every chemical class. For instance, proteins, heavy 


metals, polyhalogenated-dibenzodioxins, aflatoxin-like substances, N-nitroso-


compounds, alpha-nitro furyl compounds and hydrazins-, triazenes-, azides-, and azoxy-


compounds have been excluded by the approach of Kroes et al. (2004). Also excluded 


are highly potent neurotoxicants, organophosphates and genotoxic carcinogens. 


As indicated, the TTC approach is only applicable in case there is detailed information 


available on all anticipated uses and use scenarios for which the risk assessment is 


provided. Based on the experience of the EU Risk Assessment Programme for Existing 


Substances, robust exposure estimates will require a significant effort, even in cases 


where the uses were well characterised. In case of a multitude of (dispersive) uses and 


applications, it may not be feasible to generate overall exposure estimate with detail and 


precision necessary for use in a risk assessment relying on the thresholds based on the 


TTC concept. Therefore, a TTC will in practice only be applicable in those cases where 


there are only a few number of exposure scenario’s that allow well characterisation. 


Furthermore, the use of the TTC approach does not provide information on classification 


and labelling of a chemical, or on its potency for a specific effect. 


Use of the TTC concept 


The TTC concept has been developed primarily for use within a risk assessment 


framework. As already indicated, the TTC concept is applied for regulatory purposes by 


the U.S FDA and the EU EFSA and UN JMPR in the assessment of food contact articles 


and flavourings, respectively. These specific TTC approaches underwent a critical review 


before being accepted on this regulatory platform. Clearly, in the same way, any other 


TTC approach should be agreed upon by the relevant regulatory body before use, and it 


should be clearly indicated for which endpoints, routes and population they apply. 
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Figure R.7.13—1 Generic TTC scheme/concept under REACH.  


 


Potential use within REACH 


It is feasible that within REACH the TTC concept may be of use for the chemical safety 


assessment at tonnage levels triggering limited information on repeated dose toxicity 


and/or reproduction: REACH clearly indicates the need for non-testing methods and 


provides the opportunity of waiving testing based on exposure considerations. When 


clearly documented and justified the following options could apply. 
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The figure illustrates the way a TTC can be used: it precedes any chemical-specific 


testing. One tier is shown, but one could apply additional tiering rounds (as clearly 


illustrated by the approach presented by Kroes et al.,2004) dependent upon the 


chemical of interest. 
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REACH Annex VII 


The testing requirements specified in Annex VII would normally not trigger toxicity 


testing involving repeated exposures and the information at this tonnage level do 


provide insufficient information to determine a dose descriptor or any other starting 


point for the derivation of a DNEL for use in an assessment of the human health risks 


associated with repeated exposures. Although non-testing or in vitro methodologies may 


give insight in the toxicological properties of a substance, generally such methods are 


insufficiently specific to provide quantitative information on the potency and/or threshold 


of an adverse effect. In such a case the threshold derived from the TTC methodology 


might provide a reference value to assess the significance of the human exposure. 


REACH Annex VIII-X 


At these tonnage levels there may be circumstances triggering an adaptation of the 


REACH requirements that may lead to waiving of the repeated dose toxicity study and, 


consequently, the generation of a substance-specific dose descriptor or another starting 


point for the derivation of a DNEL: 


 in Annex VIII, repeated dose toxicity (28 d test, 8.6) and reproductive toxicity 


testing (8.7) may be waived ‘if relevant human exposure can be excluded in 


accordance with Annex XI section 3. 


 in Annex IX and X testing could be waived in case there is no significant 


exposure, and there is low toxicity, and no systemic exposure. 


In a case-by-case consideration, the appropriate threshold derived from the TTC 


methodologies agreed upon by the relevant regulatory body might be considered as a 


starting point to assess the significance of the human exposure. The level chosen will be 


critical to ensure a level of sufficient protection. 


Final remark 


Independent of the approach used in risk assessment of industrial chemicals it is 


important to maintain a sufficient level of protection. In the striving for alternatives to 


animal testing one suggested approach is the use of generic threshold values. However, 


application of TTC would imply that limited data may be generated and thus, that the 


level of protection might be influenced. From information on flavouring substances in the 


diet the TTC concept seems to be reasonable well based with respect to general toxicity 


and the particular endpoints examined. However, the possible application of TTC on 


industrial chemicals needs to be carefully considered. There may be some important 


differences between industrial chemicals and substances used for food contact articles or 


flavourings, such as differences in use pattern and composition (for a further discussion 


see Tema Nord, 2005; COC, 2004). 
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TTC concept for the environment* 


Two approaches 


Two different approaches have been used when deriving a TTC for the environment, i.e. 


the action-limit proposed by EMEA/CPMP (2001) and the environmental Exposure 


Threshold of No Concern (ETNC) proposed by ECETOC (2004) and de Wolf et al. (2005). 


Both these approaches are restricted to the pelagic freshwater compartment. 


1. The first of these TTC-approaches, i.e. the action-limit, originates from a draft 


on environmental risk assessment of human pharmaceuticals (EMEA/CPMP, 


2001), describing a tiered risk assessment process. The initial step is an 


environmental exposure assessment in which a coarsely predicted 


environmental freshwater concentration (PEC) for the pharmaceutical 


ingredient, or its major metabolites, is compared to an action limit (0.01 


μg/L). In case the PEC is smaller than the action-limit and no environmental 


concerns are apparent, no further action is considered needed. On the other 


hand, when the PEC is larger than the action-limit, the assessment continues 


to a second phase, which involves an environmental fate and effect analysis. 


The action limit is based on an aquatic concentration below which it was 


concluded that no ecotoxicity data on drugs for relevant standard test 


organisms were reported (U.S. FDA, 1996). This concentration was further 


divided by an assessment factor of 100 to obtain the action limit. The action-


limit has been questioned by the CSTEE since drugs with lower effect 


concentrations were found. In addition, the focus on acute toxicity in the draft 


was questioned, as chronic toxicity was considered more relevant for this kind 


of substances, i.e. pharmaceuticals. 


2. A different TTC-approach was applied deriving an ETNC for the pelagic 


freshwater compartment, i.e. ETNCaquatic (ECETOC, 2004; de Wolf et al., 


2005). This approach was based on existing toxicological databases and 


substance hazard assessments for organisms in the freshwater environment, 


and a categorisation of chemicals into four different modes of action (MOA) 


according to the system by Verhaar et al. (1992). The stratified data was 


fitted to a lognormal distribution from which a fifth percentile, with a 50% 


confidence interval, was determined. This value was then divided by an 


assessment factor, ranging from 1 to 1000 depending on the data to obtain 


the ETNCaquatic. Metals, inorganics, and ionisable organic chemicals are not 


covered by this system, and thus not included when deriving the ETNCaquatic.


  


The authors proposed an overall value of 0.1μg/L for MOA1-3. The authors 


considered that a broad application of the ETNCaquatic concept also needed to 


cover MOA4, and that the resulting ETNCaquatic likely would have to be much 


lower. This idea is substantiated by the fact that a substantially lower 


ETNCaquatic was observed when analysing the chemicals assigned a MOA4, 


                                           


* Based on TemaNord 2005: 559. 
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as the resulting ETNCaquatic, MOA4 was 0.0004 μg/l. The lowest individual 


NOEC value in that particular database was 0.0006 μg/l (Fenthion). 


Regulatory use 


There is presently no use of the TTC concept as regards environmental assessments. 


However, in a draft by EMEA/CPMP (2001, 2005) a stepwise, tiered procedure for the 


environmental risk assessment of pharmaceuticals (for human use) is proposed. This 


approach would involve a TTC approach as it includes an action limit of 0.01 μg/l in 


pelagic freshwater environment. 


The ETNC may be considered a risk assessment tool, and data might still be needed for 


classification or PBT assessment. In general, acute toxicity data will be 


available/predictable, and the resulting PNEC will often be above the ETNC. If it is lower, 


then the substance should be considered in more depth. 


Discussion 


The TTC-concept represents a new approach as regards environmental risk assessments 


since it results in a general PNEC (a non-effect threshold value) that is intended to be 


applied on an entire group of substances, as compared to the standard substance 


specific PNEC. 


The TTC approach is developed only for direct effects on the pelagic freshwater 


ecosystem and not effects due to bioaccumulation, or accumulation in other 


compartments. In addition, the concept does not cover metals, other inorganic 


compounds, or ionisable organic compounds. The use of the threshold of no toxicological 


concern, as compared to experimental data, implies a higher risk of not considering the 


toxicity of degradation product(s)/metabolite(s), which may be unfortunate if they are 


more toxic than the parent compound. 


It has been proposed by de Wolf et al., 2005 to use the TTC concept as a tool for 


screening in order to select/prioritise substances for testing/further risk assessment, e.g. 


it may help to inform downstream users about the relative risk associated with their 


specific uses. The approach could also be valuable in putting environmental monitoring 


data into a risk-assessment perspective. For these applications the concept may work if 


the TTC is satisfactory determined. However, because only toxicity is considered, P and 


B criteria should also be consulted. The main reason using the TTC approach would be 


the saving of aquatic freshwater test organisms, including vertebrate species (mainly 


fish). 


The method of deriving a PNEC, using the NOEC for the most sensitive species and an 


assessment factor, is the standard approach in TGD to derive a threshold value, i.e. 


Predicted No Effect Concentration (PNEC), for a chemical. Instead of using NOECs for the 


most sensitive species, it has for some data rich substances (e.g. Zn in the Existing 


Substance Regulation) been accepted to instead use the 5th percentile and lognormal 


distribution, of all species from all phyla, to derive a NOEC. This since the traditional 


method of deriving PNEC, according to the TGD, for the data rich metals resulted in 


PNECs below background values. In these cases, ecotoxicity data for a number of 


species and phyla was used to derive a toxicity threshold (PNEC) for one substance. This 


differs from the ETNCaquatic (TTC )-approach, where instead an assessment factor is 


used on the fifth percentile of  toxicity data for the many species for many chemicals 







258 


Chapter R.7c: Endpoint specific guidance 


Version 2.0 – November 2014 


 


 


(belonging to a defined group). In the first case, the concept accepts that 5% of the 


species NOECs will fall below the threshold. In the second case, the concept accepts that 


5% of the chemical PNECs will fall below the threshold. Is the safety level for the 


environment similar in these two cases? The consequences should be further evaluated. 


What is the added value of using a generic PNEC as compared to (Q)SAR estimates, 


when no substance specific experimental toxicity data is available? As regards what 


Verhaar et al. (1992) defined as mode of action 1-2, available QSAR models exists, 


which are based on more specific data, which should be more relevant than a generic 


TTC. However, it should be stressed that QSARs are usually used as indicators of an 


effect, and not for confirmation of lack of effects (which is the opposite of how the TTC is 


proposed to be used!). 


If the TTC-concept is to be used, should one or several threshold values be used? Using 


more than one threshold value implies a higher risk of using the wrong (not safe) 


threshold. The use of several thresholds put higher demands on the categorisation 


system. Chemicals may be categorised according to different systems. Considering the 


fact that the knowledge in this field has continued to grow over the years, is the 


approach suggested thirteen years ago by Verhaar et al. (1992), as proposed by ECETOC 


(2004) and de Wolf et al. (2005), presently the most appropriate way of grouping 


chemicals in order to derive a TTC? This method uses four modes of toxic action to 


differentiate between chemicals. Even though rules exists as to categorise that a 


chemical exhibits one of the first of these three modes of action, it is however not 


possible, based on definite structural rules, to decide whether or not a substance exhibits 


the fourth of these modes. Inclusion in this fourth class must, and should, be based on 


specific knowledge on mode of toxic action of (groups of) chemicals. In addition, a 


substance may have more than one mode of action. 


Hence, the use of only one threshold value appears to be the most transparent and 


conservative approach. As a consequence of the above, it seems reasonable to base this 


threshold value on chronic toxicity data for the most toxic chemicals, i.e. those 


categorised as having a specific mode of toxic action. 


TTC can presently not be used as a stand-alone concept, but could perhaps in the future 


be included in a Weight-of-Evidence approach when deciding on potential derogations. 
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The purpose and nature of practical guides


Practical guides aim to help duty holders fulfil their obligations in relation to the REACH regulation. They 
provide practical tips and advice and explain the Agency’s processes and scientific approaches. Practical 
Guides are produced by ECHA, under its sole responsibility. They do not replace the formal Guidance (which 
is established under the formal guidance consultation process involving stakeholders) that provides the 
principles and interpretations needed for a thorough understanding of the requirements of REACH. However, 
they explain, in a practical way, specific issue(s) presented in the Guidance. 


This practical guide aims to assist registrants of intermediates and the downstream users in assessing if the 
use of a substance complies with the definition of intermediate according to Article 3(15) of REACH. In addition 
it will assist the registrants to identify the relevant information to include in their registration dossiers in order 
to comply with their legal obligations. It also explains the information needed to document that an intermediate 
is used under strictly controlled conditions, as defined in Article 18(4)(a) to (f) of REACH. 


This practical guide has been developed on the basis of: 


• information provided to ECHA in the registration dossiers of intermediates,
• experience gathered from the evaluation of responses to requests for information from ECHA (Article 36 


decisions) provided by the registrants of intermediates and 
• input from the Forum for Exchange on Information on Enforcement – the body composed of 


representatives from the European national enforcement authorities for REACH (Article 86). 
• Good practices in the area of intermediates’ registration are emerging and developing, as experience 


in the implementation of REACH grows. This document will be reviewed and revised as necessary in the 
future to incorporate new developments. 


ECHA invites interested parties to submit experiences and examples to be incorporated in future updates of 
this document. These can be submitted via the ECHA Information Desk at: http://echa.europa.eu/contact



http://echa.europa.eu/contact
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1. Introduction 


1.1 WHAT IS THIS DOCUMENT ABOUT AND WHO SHOULD READ IT


This document is addressed to registrants and downstream users (DUs) of intermediates. The aim is to 
provide practical advice on how to fulfil the legal obligations that apply to intermediates under REACH. 


The definition of an intermediate under REACH is clarified here, as are the legal obligations relating to the 
use of the substance. 


Registrants of intermediates may benefit from reduced information requirements if the intermediate is 
manufactured and/or used under strictly controlled conditions. Intermediates that are not manufactured 
and/or used under strictly controlled conditions are registered in full and are not subject to reduced 
information requirements.


This publication describes the relevant information that should be included in registration dossiers in order 
to demonstrate that these legal obligations are fulfilled. It gives practical advice on what should be checked, 
as a minimum, to assess, if legal requirements for intermediates are met and the type, scope and format of 
the information which should be provided in the registration dossier.


This practical guide may be used by enforcement authorities and ECHA when checking for compliance with 
REACH requirements for intermediates in addition to other information that may be requested on a case by 
case basis. 


1.2 WHAT IS THE LEGAL BACKGROUND


An intermediate is defined in Article 3(15) of REACH as “a substance that is manufactured for and consumed 
in or used for chemical processing in order to be transformed into another substance (…)”. REACH identifies 
three types of intermediates1:


1) non-isolated intermediate (outside the scope of REACH; Article 2(1)(c)); 
2) on-site isolated intermediate – manufactured and used on the same site;
3) transported isolated intermediate – transported between or supplied to other sites where it is used . 


The REACH provisions related to restrictions do not apply to on-site isolated intermediates (Article 68(1) of 
REACH). Intermediates uses are exempt from the provisions of REACH that concern Authorisation (Article 
2(8)(b) of REACH). 


In addition, substances registered as intermediates (both on-site and transported), and manufactured and 
used under strictly controlled conditions, are subject to: 


• limited registration information requirements (Article 17(2) and Article 18(2) and (3) of REACH); 
• reduced registration fee (Article 4 of Regulation EC No 340/2008); 
• exemption from Dossier Evaluation and Substance Evaluation (this exemption does not apply to 


transported isolated intermediates, Article 49 of REACH).


Article 18(4)(a) to(f) of REACH defines strictly controlled conditions.


1  The definition of “intermediate” is available in Article 3 (15) of the REACH regulation, and further clarification on the definition is 
provided in the ECHA Guidance on intermediates. 
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1.3 HOW IS THIS DOCUMENT RELATED TO OTHER INFORMATION


This practical guide is published on the European Chemicals Agency’s (ECHA) website (http://echa.europa.
eu/publications_en.asp). It is specifically focusing on how to report information on intermediates in the 
registration dossier. It complements ECHA’s Guidance on intermediates (Dec 2010)2, and it is not intended 
as a comprehensive overview of all the obligations of the registrant of an intermediate. The examples 
shown in this practical guide are consistent with the information in the above mentioned ECHA Guidance on 
intermediates, specifically in Chapter 2 – registration of isolated intermediates, Appendix 3 – format for 
documenting information on risk management measures in a registration dossier for isolated on-site and 
transported intermediates, and Appendix 4 – definition of intermediates. 


For the registration of intermediates under Article 10, the information in the ECHA Guidance on registration3 
also has to be taken into account. 


For the registration of intermediates under strictly controlled conditions, use descriptors can be used to 
support the description of the conditions of use. This is in addition to the information on risk management 
measures that are required under Article 17.2 f) and Article 18.2 f) of REACH to justify strictly controlled 
conditions. In selecting use descriptors, registrants should be aware that some descriptors (e.g. PROCs and 
ERCs related to use by consumers or uses where the possibility for exposure is not negligible) may not be 
suitable for the registration of intermediates under strictly controlled conditions. Use descriptors are defined 
in Chapter R.12 of the ECHA Guidance on information requirements and chemical safety assessment4.


1.4  REGISTRATION OF INTERMEDIATES


Different registration information requirements apply, depending on the type of intermediate use and, more 
specifically, on the conditions under which that substance is manufactured and used. In the case of on-site 
isolated intermediates registered under Article 17 of REACH, a registrant shall submit a registration dossier 
meeting the information requirements outlined in Article 17(2) of REACH, and in which the manufacturer 
confirms that the substance is only manufactured and used under strictly controlled conditions.


In the case of a transported isolated intermediates (TII) registered under Article 18 of REACH, a registrant shall 
submit a registration dossier that conforms to the information requirements in Article 18(2) of REACH. When 
the annual tonnage exceeds 1000 tonnes the registration shall additionally cover the requirements referred 
to in Article 18(3) of REACH. Any registration pursuant to Article 18 shall also confirm that the substance is 
only manufactured and used under strictly controlled conditions. Regarding the use by downstream users, 
the registrant may either confirm himself or alternatively state that he has received confirmation from the 
user that the synthesis of (an)other substance(s) from that intermediate takes place on other sites under 
specified strictly controlled conditions. In the first case (confirm himself), the registrant possesses knowledge 
on how the substance is used by downstream users. This may happen if downstream users have provided 
information on their uses to the registrant before the registration. In the second case (received confirmation), 
downstream users may have decided not to disclose details on their uses to the registrant (e.g. for reasons of 
confidentiality). In this situation downstream users are required to provide to the registrant a confirmation that 
the substance is used as an intermediate under strictly controlled conditions. Downstream users should provide 
appropriate documentation to the registrant either to describe their use and conditions of use, or to confirm 
that the substance is used as an intermediate under strictly controlled conditions. Registrants should keep this 
documentation at their site and provide it to the authorities if required. 


2  http://echa.europa.eu/documents/10162/13632/intermediates_en.pdf


3  http://echa.europa.eu/documents/10162/13632/registration_en.pdf


4  http://echa.europa.eu/documents/10162/13632/information_requirements_r12_en.pdf



http://echa.europa.eu/documents/10162/13632/intermediates_en.pdf

http://echa.europa.eu/documents/10162/13632/registration_en.pdf

http://echa.europa.eu/documents/10162/13632/information_requirements_r12_en.pdf
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For both on-site and transported isolated intermediates, if the requirements for strictly controlled 
conditions are not fulfilled, the substance must meet the full registration requirements in accordance with 
Article 10 of REACH.


In all cases, the first task for the registrant of an intermediate (regardless of the conditions of manufacturing 
and use) is to determine if the substance is an isolated intermediate in accordance with Article 3(15) of 
REACH. In particular, the registrant has to confirm that the intermediate is only used for or consumed in 
chemical processing, by the registrant himself or by a user down the supply chain, in order to be transformed 
into another substance. The chemical processing involved refers to the manufacturing of that other 
substance as such but not to the production of an article. That other substance shall therefore normally be 
subject to registration requirements under REACH, unless otherwise exempted. 


In addition, the registrant of an intermediate who wishes to benefit from reduced registration 
requirements, has to determine if his substance is manufactured and used under strictly controlled 
conditions (Article 18(4)(a) to (f)).


1.5 STRUCTURE OF THE DOCUMENT 


In addition to the current introductory section (section 1), this document consists of three key sections 
(section 2, 3 and 4) and one appendix. 


Sections 2 and 3 focus respectively on the “use” of a substance as an intermediate (independent of 
the conditions of use) and the “strictly controlled conditions” as defined in Article 18 of REACH. These 
sections include:


• a description of the key issues containing:
 •  a short description of the legal requirements and some key questions that registrants and/or 


downstream users may ask themselves to find out which requirements are applicable; 
 •  a description of a step by step approach that a registrant and/or downstream user may apply to 


check if conditions are fulfilled;
• practical examples illustrating what type of information should be provided in the registration dossier to 


demonstrate that the registration requirements are fulfilled. This information should be also kept on-
site and made available to authorities upon request. A format for reporting information in the dossier is 
provided, which in line with the ECHA Guidance on intermediates.


Section 4 presents an example of the information to be provided in the registration dossier (as an 
attachment in Section 13 of the IUCLID file). 


The appendix contains a number of practical examples illustrating the type of information to be provided to 
demonstrate that the requirements on strictly controlled conditions are fulfilled. 
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2. Use of a substance as an intermediate 


Before considering the conditions of use, it is important to establish that the substance is actually used as 
an intermediate according to the REACH definition. Therefore, the information in this section is relevant for 
both intermediates registered under Articles 17 and 18 of REACH (strictly controlled conditions are applied) 
and intermediates registered under Article 10 of REACH (general registration).


The aim of this section is to provide advice to registrants and downstream users of intermediates on:


• how to check if the use of the intermediate complies with the definition of intermediate under Article 
3(15) of REACH, and 


• the information to report in the registration dossier. 


Key issue 
Appendix 4 of the ECHA Guidance on intermediates provides clarification on the definition of an 
intermediate under REACH. It describes and exemplifies the circumstances when the use of a substance 
meets, or does not meet, the definition in Article 3(15).


As stated in this Appendix: ”for the proper implementation of the REACH Regulation, the status of a 
substance as to whether it is an […] intermediate or not should be unequivocal”. In practice, determining the 
status of the substance as an intermediate requires a systematic and careful analysis of all the processes in 
which the substance is used. 


How to check if the conditions are fulfilled
The following table lists key considerations to be made to determine whether a substance (A) is an 
intermediate or not under REACH. This list is intended to support and document a structured assessment of 
the status of a substance as an intermediate. 


Key considerations Remarks


1. What is the process that involves the use 
of the substance (A)?


a. Process


b. Processing steps


a. An intermediate – substance (A) - must be used in a manufacturing 
process of another substance (B).


b. An overview of the processing steps is normally necessary to 
establish the role of the substance (A) in the process. 


2. What are the relevant transformations 
to which the substance (A) is subject in that 
process?


An intermediate must be transformed into another manufactured 
substance. 


A representation of the transformation, in the form of a reaction 
scheme with structural formula, should show how the chemical elements 
of substance (A) contribute to the identity of the substance (B) 
manufactured from it.


As indicated in Appendix 4, Chapter 3 of the Guidance on intermediates, 
the transformation from an intermediate (A) normally involves the 
chemical reaction of (A). However, in a limited number of cases, such as 
individual refining processes, substance (A) does not necessarily react in 
order to be transformed into another substance. 
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3. What is the technical role of the 
substance (A) in the process?


The substance (A) must be used in the manufacturing process, in order to 
be itself transformed into another substance (B). 


The use of a substance (A) in a manufacturing process involving 
transformations is not sufficient, as such, to qualify that substance (A) 
is an intermediate. Whenever the choice of using a substance (A) in a 
process is motivated by a technical reason other than the manufacturing 
of its transformation products, this would mean that substance (A) is not 
an intermediate. 


4. What is the regulatory status of the 
transformation product(s) 


a. Chemical identity


b. Registration obligations under 
REACH


The transformation product (substance (B)) that results from the use of 
a substance (A) must itself be a substance as such, as defined in REACH, 
and subject to registration requirements, unless otherwise exempted. 


Three examples are provided in the following sections of this guide to illustrate how these key 
considerations can be used in practice to document the intermediate status of a substance. Given the 
possible complexity arising from documenting transformations involving UVCBs (substances of Unknown 
or Variable composition, Complex reaction products or Biological materials) compared with the case of 
well-defined substances, the examples provided in this practical guide address both substance types (a 
well-defined mono-constituent substance in Example 1 and a UVCB substance in Example 2). Where the 
same substance is used as an intermediate in different manufacturing processes, the structure illustrated 
in Example 3 can be followed.


2.1 EXAMPLE 1: WELL-DEFINED SUBSTANCE USED AS AN INTERMEDIATE


Case description 
This example illustrates the information which can be provided to support the identified use of 
1,2-dichloroethane as an intermediate in the synthesis of chloroethylene.


What to check What to report


1. The process involving the use of the 
substance


a. Process 


b. Processing steps 


a. Process 
1,2-dichloroethane is used in the manufacturing of chloroethylene. 


b. Processing steps 
The chemical process used for the manufacture of chloroethylene consists 
of the following steps:


 - Continuous feeding of 1,2-dichloroethane to the dehydrochlorination 
reactor;


 - Transformation of 1,2-dichloroethane into chloroethylene in the 
dehydrochlorination reactor;


 - Continuous purification (distillation) to isolate chloroethylene from 
the hydrogen chloride (HCl) simultaneously generated in the reactor.
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2. What are the relevant chemical 
reactions (transformations) which the 
substance is subject to in that process?


1,2-dichloroethane reacts according to the following reaction scheme:


Side reactions may take place during the manufacture that result in the 
formation of ethylene, 1-butene, 2-butene and 1,3-butadiene. These end 
up in the composition of the manufactured substance (chloroethylene) as 
impurities.


3. What is the technical role of the 
substance in the process?


The technical role of 1,2-dichloroethane is determined in relation to the 
manufacture of chloroethylene only. HCl is not taken into account because 
1,2-dichloroethane is not used in order to manufacture HCl (its manufacture 
is not the aim of the process).


1,2-dichloroethane is subject to a chemical transformation in the 
chloroethylene manufacturing process. The chemical elements of the main 
constituent of chloroethylene (C, H, Cl) come from 1,2-dichloroethane.


Chloroethylene therefore cannot be manufactured without 
1,2-dichloroethane. 


1,2-dichloroethane has no other function than that of a reactant in the 
manufacturing process.


4. What is the regulatory status of 
the transformation products from the 
substance?


a. Chemical identity
Substance type: mono-constituent substance


EC no.: 200-831-0


CAS no.: 75-01-4


IUPAC/chemical name: chloroethylene


Description: not applicable (well-defined substance) Substance on its own 
or in a mixture : substance on its own


b. Registration obligations
Chloroethylene is subject to registration requirements under REACH. 
The registrant of 1,2-dichloroethane has also registered chloroethylene 
(registration number XX-XXXXXXX-XXXX).
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2.2 EXAMPLE 2: UVCB SUBSTANCE USED AS AN INTERMEDIATE


Case description 
This example illustrates the information which can be provided to support the identified use of the UVCB 
substance, “fatty acids, C10-unsaturated, dimers”, as an intermediate, used in the synthesis of the UVCB 
substance “fatty acids, C10-unsaturated, dimers, hydrogenated”. 


What to check What to report


1. The process involving the use of the 
substance


a. Process 


b. Processing steps 


a. Process 


“Fatty acids, C10-unsaturated, dimers” (hereinafter “the dimer”) is used in 
the manufacturing of “fatty acids, C10-unsaturated, dimers, hydrogenated” 
(hereinafter “the hydrogenated dimer”). 


b. Processing steps 


The manufacturing process of the hydrogenated dimer entails the following 
steps:


 - Loading of the dimer into the reaction vessel;


 - Loading of the catalyst (palladium) into the reaction vessel;


 - Pressurisation of the reaction vessel with hydrogen;


 - Catalytic hydrogenation reaction;


 - Filtration of the reaction medium upon completion of the 
hydrogenation reaction to separate the reaction products from the 
catalyst;


 - Isolation of the hydrogenated dimer.


Two different substances result from the manufacturing process:


 - The hydrogenated dimer which is the substance isolated from the 
manufacturing process;


 - The solid residue collected from the filtration step. It consists of the 
spent catalyst as well as residual organic material. A separate process is 
applied to recover the palladium from the residue.
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5


2. What are the relevant chemical 
reactions (transformations) which the 
substance is subject to in that process?


“Fatty acids, C10-unsaturated, dimers” is a UVCB substance that results 
from the catalytic dimerization of a fatty acid substance presenting 
a narrow carbon number distribution (>90% (w/w) C10) with variable 
number, position and configuration (cis- and trans-) of unsaturations. The 
dimerization results in the formation of a covalent bond between the fatty 
acids. Due to the complexity of the composition of the dimer, it is not 
possible to fully identify it structurally by an exhaustive list of constituents. 
However, representative structures can be identified to represent its 
composition, namely saturated structures, unsaturated acyclic structures 
(representing the predominant group of constituents) and unsaturated 
cyclic structures. These three representative structures will be used to 
describe the chemical reactions involved for its use in the manufacturing of 
the hydrogenated dimer.5


 


3. What is the technical role of the 
substance in the process?


The technical role of the dimer is determined in relation to the 
manufacturing of the hydrogenated dimer which is the substance that 
results from the manufacturing process.


The dimer, as a substance, is subject to a chemical transformation in the 
hydrogenated dimer manufacturing process. The chemical elements of the 
constituents of the hydrogenated dimer (C, H, O) overall come from both the 
dimer and the hydrogen gas. 


The hydrogenated dimer therefore cannot be manufactured without 
the dimer. The aim of the process is to manufacture a substance with a 
saturated backbone containing two primary carboxylic acids on a ramified 
saturated hydrocarbon backbone of a specific carbon number (C20). These 
transformation products from the dimer therefore are essential to the 
composition of the manufactured hydrogenated dimer.


In the hydrogenated dimer manufacturing process, the dimer is used in order 
to be itself transformed into the hydrogenated dimer. The dimer has no 
other function than that of a reactant in the manufacturing process.


5 It should be noted that the manufacturing process involves a number of chemical reactions/interactions involving the catalyst, 
hydrogen and the constituents from “Fatty acids, C10-unsatd., dimers”. These reactions/ chemical interactions solely represent interim 
chemical stages within the manufacturing process. These interim stages do not describe as such the transformation of “Fatty acids, 
C10-unsatd., dimers” into another substance. They are not relevant in the assessment of the status of “Fatty acids, C10-unsatd., dimers” 
as an intermediate.
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4. What is the regulatory status of 
the transformation products from the 
substance?


a. Chemical identity
Substance type: UVCB


EC no.: not available


CAS no.: not available


Chemical name: Fatty acids, C10-unsatd., dimers, hydrogenated 


Description: The reaction products from the complete catalytic 
hydrogenation of “fatty acids, C10-unsatd. Dimers” consists predominantly 
(≥80% (w/w)) of constituents presenting two C10 carboxylic acid building 
blocks connected to each other by a covalent bond. Includes also minor 
amounts of saturated C20 dicarboxylic acids with cyclic structures 
originating from the dimer starting material. 


Substance on its own or in a mixture: Substance on its own


b. Registration obligations
The hydrogenated dimer is subject to registration requirements under 
REACH. The manufacturer will register this phase-in substance according to 
the June 2018 registration deadline.
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2.3 EXAMPLE 3: MANUFACTURING OF MULTIPLE SUBSTANCES FROM THE SAME INTERMEDIATE


Case description 
The following example illustrates the information which can be provided to support the identified use of 
isobutylene as an intermediate, used in the manufacturing of several other substances.


Isobutylene is a substance manufactured by the registrant himself and then used both as a transported 
isolated and on-site isolated intermediate. The substance is used by the registrant to manufacture several 
tert-butyl ethers according to the same general manufacturing process. These ethers are then placed on the 
market. Given the similarities in the manufacturing processes wherein isobutylene is used, the assessment of 
its status as an intermediate can be documented all together in generic terms.


Isobutylene is also sold to one specific customer who transforms this substance into 2,6-di-tert-butyl-p-
cresol. For that different type of use, the assessment must be carried out and reported separately.


Use type 1: Use of isobutylene in the manufacturing of tert-butyl ethers


What to check What to report


1. The process involving the use of the 
substance


a. Process 


b. Processing steps 


a. Process 
Isobutylene is used in the manufacturing of three different tert-butyl ether 
substances. 


b. Processing steps 
The processing steps involved in the manufacture of the different tert-butyl 
ethers are overall the same. They only differ in terms of the alcohol reactant 
used. 


 - Isobutylene and an alcohol (R-OH) are continuously fed into a mixing 
column. This mixing step leads to a formulation of reactants in which 
there is a large excess of alcohol over the isobutylene;


 - This formulation of reactants passes through a heated reactor 
packed with a porous solid acid catalyst under pressure to maintain the 
reactants in the liquid phase;


 - The alcohol is recovered by distillation;


 - High purity grade tert-butyl ether is isolated from the process.


2. What are the relevant chemical 
reactions (transformations) which the 
substance is subject to in that process?


Under the reaction conditions used in the process, addition of the alcohol to 
isobutylene takes place according to the overall reaction scheme:6


6


6 It should be pointed out that the catalytic reaction mechanism involves the formation of a protonated isobutylene cationic interim 
structure (H3C)3C+ with which the alcohol R-OH reacts. The proton that is involved in the formation of the isobutylene cationic structure 
is regenerated in the course of the reaction with the alcohol. These interim steps are not relevant since these ionic structures do not 
represent constituents of a substance.
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Side reactions also take place during the manufacturing of the tert-butyl 
ethers:


 - Dimerisation of isobutylene into diisobutenes (i.e. of 
2,4,4-trimethylpent-1-ene and 2,4,4-trimethylpent-2-ene);


 - Reaction of isobutylene with residual water from the feedstock, 
which result in the formation of tert-butanol.


The diisobutene isomers end up as impurities in the isolated tert-butyl 
ethers while the tert-butanol remains in the recovered alcohol. These side 
reactions are not considered relevant for the assessment of the status 
of isobutylene as an intermediate because they do not represent the 
transformation that the manufacturing process aims at.


3. What is the technical role of the 
substance in the process?


The technical role of isobutylene is determined in relation to the 
manufacturing of the tert-butyl ether which is the substance resulting from 
the manufacturing process.


Isobutylene is subject to a chemical transformation in the tert-butyl ether 
manufacturing process. The tert-butyl block from the manufactured tert-
butyl ethers originates from isobutylene. 


The tert-butyl ethers therefore cannot be manufactured without 
isobutylene. 


Isobutylene is used in order to be itself transformed into the tert-butyl 
ethers. Isobutylene has no other function than that of a reactant in the 
manufacturing process.


4. What is the regulatory status of 
the transformation products from the 
substance?


Process where the alcohol (R-OH) used is methanol 
a. Chemical identity
Substance type: mono-constituent substance


EC no.: 216-653-1


CAS no.: 1634-04-4


Chemical name: tert-butyl methyl ether


Description: not applicable (well-defined substance) 


Substance on its own or in mixture: substance on its own


b. Registration obligations
The substance is subject to registration requirements under REACH. The 
registrant of isobutylene has also registered tert-butyl methyl ether 
(registration number XX-XXXXXXX-XXXX).


Process where the alcohol (R-OH) used is ethanol 
a. Chemical identity
Substance type: mono-constituent substance


EC no.: 211-309-7


CAS no.: 637-92-3


Chemical name: tert-butyl ethyl ether


Description: not applicable (well-defined substance)


Substance on its own or in mixture: Substance on its own


b. Registration obligations
The substance is not subject to registration requirements under REACH 
because the annual tonnage is below 1 tonne per year.
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Process where the alcohol (R-OH) used is isopropanol 
c. Chemical identity
Substance type: mono-constituent substance


EC no.: 241-373-1


CAS no.: 17348-59-3


Chemical name: 2-isopropoxy-2-methylpropane


Description: not applicable (well-defined substance)


Substance on its own or in mixture: substance on its own


d. Registration obligations
The substance is subject to registration requirements under REACH. The 
manufacturer will register this phase-in substance according to the June 
2018 registration deadline.


Use type 2: Use of isobutylene in the manufacturing of 2,6-di-tert-butyl-p-cresol


What to check What to report


… The same approach as in e.g. example 1 above can be followed.
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3. Strictly controlled conditions


Registration of substances as on-site isolated intermediates or transported isolated intermediates 
pursuant to Articles 17 and 18 of REACH requires that strictly controlled conditions are implemented, 
and that information is provided that demonstrates that the requirements of Articles 17 and 18 of REACH 
have been fulfilled. REACH requires that the registration of an on-site isolated intermediate shall include 
“details of the risk management measures (RMM) applied” (Article 17(2)(f) of REACH) and, for transported 
isolated intermediates, “information on risk management measures applied and recommended to the user” 
(Article 18(2)(f) of REACH). 


3.1 KEY ISSUE


Strictly controlled conditions are defined in Article 18(4) (a) to (f) of REACH. The Guidance on intermediates 
(section 2.1) defines strictly controlled conditions as “a combination of technical measures that are 
underpinned by operating procedures and management systems”. These measures include: 


• Rigorous containment of the substance by technical means, supported by procedural and control 
technologies in place, used to minimise emissions and resulting exposure during the whole life cycle of the 
intermediate, i.e.:


 • manufacture of the intermediate and further purification steps 
 • use in the synthesis of (an)other substance(s)
 • cleaning and maintenance, 
 • sampling and analysis, 
 • loading and unloading of equipment/vessels, 
 • waste disposal/purification and storage 


• Handling of the substance performed by trained, authorised and supervised personnel in accordance with 
well documented procedures 


• Special procedures in place for cleaning and maintenance,
• Procedural and/or control technologies to deal with accidents and waste management. 


Registrants of intermediates have to verify that all these conditions are fulfilled in order to benefit from 
reduced information requirements on registrations, as foreseen in Articles 17 and 18 of REACH. 


In the case of an on-site isolated intermediate, manufacturing and use of the intermediate take place at the 
same site. The registrant of the intermediate has to verify that technical and organisational measures are in 
place to ensure that exposure to workers and the environment is minimised during the manufacturing and use 
of the intermediate, including during sampling, cleaning and maintenance. 


Registrants of a transported isolated intermediate are either manufacturers or importers of the 
substance. In this case, the use of the intermediate (with the purpose of being transformed into 
another substance) can take place at the registrant’s site and/or at the sites of downstream users. 
For transported isolated intermediates Article 18 requirements apply. If the registrant is both 
manufacturer and user of the intermediate (to manufacture another substance) he has to implement 
the strictly controlled conditions at his own site during the manufacturing and use of the substance. If 
the substance is manufactured outside of the EU and it is imported by the registrant, requirements on 
strictly controlled conditions do not apply to the manufacturing and any operation taking place outside 
the territory of the European Union. 
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If the registrant supplies the intermediate to downstream users in the EU, he has to recommend specific 
risk management measures to those downstream users. The registrant has to confirm that the synthesis of 
another substance from that intermediate takes place on other sities udner strictly controlled condition, 
However, if the registrant is not able to know precisely how the substance is used by the downstream users, 
he has to receive confirmation from these operators that the substance is used as an intermediate and under 
strictly controlled conditions. REACH requires that the registrant either confirms himself in his dossier or 
state that has received confirmation from the downstream users that the substance is used as intermediate 
under strictly controlled conditions. 


Suppliers of intermediates have to keep information on the identity of downstream users as well as 
confirmations received from them, and provide them to authorities upon request. It is recommended to 
include this information (the list of DUs and the confirmations received) in the registration dossier of 
intermediates. The reason for providing information on downstream users in the dossier is to demonstrate 
that a system is in place to fulfil the requirements related to strictly controlled conditions for transported 
isolated intermediates, as laid down in Article 18(4) of REACH.


Operational procedures and the management system play a key role when the plant has to be opened or 
entered for cleaning and maintenance. Article 18(4)(d) of REACH requires that “special procedures” such 
as purging and washing are to be applied before the plant is opened. These “special procedures” should be 
described in the dossier. They should take into account: 


• how purging and washing have to be carried out in order to minimise possible exposure for workers when 
the system is opened, and 


• how waste water or air emissions from washing and purging are treated / collected in order to minimise 
eventual releases of the substance into the environment. 


Rigorous containment should be achieved without taking into account the use of personal protective 
equipment (PPE). This means that PPE cannot be used to prevent exposure to the substance resulting from 
“lack of” or “inadequacy of”, rigorous containment under normal operating conditions. However, it does not 
mean that PPE cannot be used at all. ECHA Guidance on intermediates clarifies that PPE can be a part of 
strictly controlled conditions, as far as it aims to limit exposure resulting from accidents and incidents or 
maintenance and cleaning, provided that “special procedures” (see reference above) are applied before the 
system is opened or entered.). PPE may also be used as ‘good practice’, an additional line of protection, in 
addition to sufficient engineering controls applied. 


3.2 HOW TO CHECK IF CONDITIONS ARE FULFILLED 


The following sections present a description and examples of key elements that should be checked on-site 
to verify, if strictly controlled conditions are fulfilled, that the substance is rigorously contained by technical 
means during its whole lifecycle. This includes the manufacture and the use, including the different steps of 
the processing, where the substance may be present and exposure may occur. These steps will be described 
under the following headings: 


• normal operation (including loading and unloading)
• cleaning and maintenance 
• sampling 
• control of the emissions to the environment.


There is also a section describing how monitoring data can be used to help to demonstrate that strictly 
controlled conditions are implemented.
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In the final part of the section some practical examples are presented to illustrate how the assessment of 
strictly controlled conditions could be performed in different stages and for different steps of the use of an 
intermediate. 


3.2.1 Normal operations (including loading and unloading)


Assessment of strictly controlled conditions during normal operations in the manufacturing and use of the 
intermediate includes checking of the following elements:


• rigorous containment of the manufacturing system by technical means;
• procedural and control technologies in place that minimise emission and any resulting exposure;
• the management system, including training and supervision of the personnel. 


Rigorous containment is required to ensure that for all the steps from when the intermediate is 
manufactured until it is completely transformed into another substance, including during loading and 
unloading, there is no likelihood of exposure for humans and the environment. It is defined in ECHA Guidance 
on intermediates (chapter 2) as control achieved by technical design. It is applicable to the handling of 
intermediates on any scale and it aims to minimise releases – and the possibility of exposure – through the 
design of the process and the equipment.


Procedural and control technologies have to be integral parts of the management system (which 
includes training and supervision of the personnel) to ensure that the containment remains effective 
during normal operation (e.g. the system has to be maintained, operated and checked periodically to 
ensure its integrity and reliable functioning). In addition, procedural and control technologies ensure 
strictly controlled conditions during tasks which are not part of the normal operation (e.g. cleaning, 
maintenance, sampling, accidents etc.). 


The following points should be taken into account, when establishing the strictly controlled conditions in the 
handling of an intermediate: 


• The system has to be designed in such a way as to minimise potential for exposure to workers and the 
environment during loading and unloading operations. This may include e.g. use of glove box, closed 
coupling connections, double isolation valves, vapour recovery systems, vacuum transfer, dry lock 
couplings etc. 


• Vessels, pipelines, pumps and any other ancillary equipment must be designed and installed in a way 
that would ensure substance containment during normal operation. The principle of the “rigorous 
containment” has to be maintained even during connecting or disconnecting for loading / unloading. 
Any process step where the substance is not contained by technical means cannot be regarded as 
rigorously contained. 


• Releases to the environment from the process have to be minimised (see section 2.3.4 of the Guidance on 
intermediates for further details).


• There may be residual releases from the plant during specific tasks (for example, during sampling or 
maintenance). These emissions, and any resulting exposure, have to be minimised by procedural and 
control technologies. The means to achieve the required minimisation of exposure may vary depending on 
the physicochemical properties of the substance.


• The personnel handling the intermediate have to be appropriately trained and supervised. Training and 
supervision should be a documented part of a systematic programme (not an isolated event). 
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3.2.2 Cleaning and maintenance 


Article 18(4)(d) of REACH requires that special procedures are applied before the system is opened and 
entered for cleaning or maintenance. The intention is that, as far as possible, all traces of the intermediate 
should be removed prior to the cleaning and maintenance phase and exposure to the intermediate is thereby 
minimised. In practice, a range of options may be available to decontaminate the plant. The options will 
depend on the chemical and physical properties of the intermediate substance. Following the isolation of the 
plant (or section of the plant) some of the options presented below may be chosen:


• Draining the plant to empty it of the substance;
• Purging the plant with a suitable gas or vapour (e.g. nitrogen or steam);
• Flushing the plant with a suitable liquid (e.g. water);
• Chemical degradation of the intermediate using appropriate reactants with subsequent flushing;
• High temperature operation to decompose the intermediate (or residues) with subsequent flushing.


For gaseous or vapour phase intermediates, it may be appropriate to purge the system using an inert diluent 
gas. For non-volatile or low volatility intermediates, it will be necessary to wash or chemically decontaminate 
the system prior to opening it. Monitoring systems should be in place to ensure the absence of the 
intermediate throughout the isolated part of the plant. Any waste generated will also need to be contained 
and adequately disposed of to meet the requirements for strictly controlled conditions.


In some cases it may be possible to completely ensure absence of the intermediate substance during the 
cleaning or maintenance phase and normal site arrangements can be followed. The key to safe operation 
during cleaning and maintenance is an understanding to what extent the plant has been decontaminated, and 
the nature of the residual risk of contact with any remaining intermediate. 


It is anticipated that cleaning and maintenance will be coupled with well controlled access arrangements 
such as permit-to-work procedures. The number of workers with access should be kept to the minimum 
required for safe operational procedures. Workers will have to be competent, qualified and trained to carry 
out their specific tasks. The tasks will, ideally, be subject to safety method statements as part of permit to 
work. A ‘safety method statement’ is a written procedure covering non-routine tasks and will take account 
of all the risks associated with the work activity, including potential exposure arising from presence of the 
intermediate substance. 


A safety method statement should be clear, concise and contain the following information:


• a description of the task and where it is to be carried out;
• the sequence and method of the work;
• the hazards identified during the assessment of the risk;
• the skills required to deal with the task and the hazards;
• the precautions required;
• references to specific safety procedures;
• details of any isolations and related procedures;
• methods of disposal of waste and debris;
• details of the state or condition the plant will be left in at the end of the work.


If residues of the intermediate are still present, it will be necessary for workers to have access to suitable 
and adequate personal protective equipment (PPE). The use of PPE is also subject to supervisory control 
that ensures its correct use, the prevention of the spread of contamination, and the safe disposal or cleaning 
under strictly controlled conditions.







How to assess whether a substance is used as an intermediate under strictly controlled 
conditions and how to report the information for the intermediate registration in IUCLID 22


3.2.3 Sampling 


According to the Article 18(4)(a) of REACH, the substance has to be rigorously contained by technical means 
during its whole lifecycle. This explicitly covers sampling. 


It is not uncommon in a process that samples are taken at the following stages in the operation:


1) From the raw material (intermediate) to confirm the purity of the substance. One sample can be taken 
from each batch delivered, if delivery is in drums, or from a tanker load, before the production process 
starts. 


2) During the reaction stage to verify the degree of transformation or conversion; and
3) From the final product of the reaction to confirm that there is no residue of the intermediate left or that 


any residue left (impurity) is in a concentration in accordance with the product specifications. 


Other sampling points can be established, depending on the needs of the individual process. 


In appendix I of this document additional information is available to illustrate the level of detail that should 
be provided to demonstrate that strictly controlled conditions have been implemented.


3.2.4 Control of emissions to the environment


When strictly controlled conditions are in place, releases of the intermediate to the environment are 
minimised. The implementation of risk management measures (RMM) to control releases to the environment 
below threshold values (e.g. local PNECs or values specified in a water discharge permit issued by the local 
environmental authority) is not sufficient to justify strictly controlled conditions. Technical measures have to 
be in place in addition to the regular emission reduction measures in order to demonstrate that releases are 
effectively minimised. The following sections provide some examples of aspects that require consideration 
related to control of emissions to the environment, in a regime of strictly controlled conditions.


3.2.4.1  Air 


Solids
Exhaust ventilation is used to control the possible emissions from the process. Exhausted air, containing 
particles of the intermediate, can be treated in a two-step process. Firstly, the exhausted air would be 
passed through a single cyclone. The recovered solids would be collected in closed drums (automatic closure 
with no contact possible with workers) and disposed of as hazardous waste. The cyclone should be changed 
by trained personnel following special procedures and using appropriate PPE. As a second cleaning step, 
a fabric filter could be used. The dust collected by the filter should be a subject to the same procedures 
applicable to hazardous waste disposal as those applied to the dust collected by the cyclone. Used filters 
should be collected by trained personnel following special procedures using suitable PPE. 


The information on the efficiency in relation to the specific particle size should be provided for both the 
cyclone and fabric filter.


Liquids (organic) and gases
All collected off gases (from the loading/unloading section, sampling station, laboratory and during 
maintenance/cleaning procedures) should be sent via enclosed pipelines to the on-site incineration facility 
(temperature in the combustion chamber, and the duration of its application, should be suitable for the 
disintegration of the chemical structure of the specific intermediate) where the organic intermediate is 
fully destroyed.
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3.2.4.2 Water


Contaminated water (originating from, for example, purging of the system) after pre-treatment (stripping 
with steam) can be transferred to the on-site wastewater treatment plant (WWTP). Any intermediate 
recovered during pre-treatment may be sent back to the process. Chemical (oxidation) and biological 
treatment could be applied to the wastewater at the on-site WWTP. All the sludge from WWTP should 
be incinerated under conditions applicable to hazardous waste incineration. Effluent of WWTP must be 
monitored for the residues of the intermediate. If any residual concentration of the intermediate is detected 
in the effluent, the release of effluent should be terminated, with following assessment and adjustment of 
WWTP. Waste water during termination period should be collected in special reservoirs and are not released 
from the site. 


If the intermediate is not fully consumed during the synthesis of another substance (standard consumption 
rate is 75-80%), a recovery of the non-reacted intermediate, for example steam-stripping followed by 
condensation, should be applied. Recovered substance could be recycled back to the synthesis process. 
Residues of the intermediate (confirmed by regular analyses) can be present in the waste water. Waste water 
should be transferred to the on-site WWTP. Before applying biological treatment, waste water could be 
passed through a closed aeration tank, where off gases would be collected and sent for combustion at the 
on-site incineration plant. Effluent from the WWTP must be monitored for residues of the intermediate. In 
case it is detected in the effluent, recovery and WWTP treatment processes would be adjusted to improve 
recovery/removal efficiency of the intermediate. 


3.2.4.3  Waste


Waste can be generated in different steps of the lifecycle of the intermediate. During the manufacturing 
and use of the intermediate (in the synthesis of another substance) residues from production (by-products 
not put on the market), maintenance, cleaning or other ancillary processes can be collected to be disposed 
of as waste. From the worker and environmental protection perspective, the handling of waste is subject to 
the same requirements as the handling of the intermediate. For this reason, collection of waste has to be 
rigorously contained. 


Methodologies used may include: 


• Collection of waste in sealed drums in a dedicated filling station, equipped with glove box and an 
integrated LEV. 


• Collection of liquid waste in road tankers. Loading and unloading of truck tanks taking place in 
dedicated stations. Tanks to be provided with vapour recovery systems, connection of tanks to 
loading system through flexible hoses, using dry-break couplings. Hoses to be drained and purged 
before they are connected and/or disconnected. Systems are provided with integrated LEV or other 
air-dynamic barriers. 


• Collection of solid waste in special containers. Containers should be filled automatically (via mechanical 
arms located in confined spaces). In case manual handling is required, systems should be contained (level 
of containment depending on physicochemical properties) and special procedures have to be in place for 
management of waste. 


Disposal of waste has to ensure that the substance is not released to the environment. Appropriate waste 
disposal technologies applicable for strictly controlled conditions include incineration and disposal in landfill 
for hazardous waste. 
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3.3 HOW MONITORING DATA CAN BE USED TO CONFIRM THAT STRICTLY CONTROLLED CONDITIONS 
ARE FULFILLED 


Monitoring of the process for the presence of emissions and releases, and measuring of the exposure of 
workers can be used to confirm the integrity and effectiveness of the rigorous containment methods that are 
implemented. 


Monitoring of the process
Monitoring of the integrity of the plant (e.g. monitoring of the pressure in the system) provides an early 
detection system of breaks in the integrity of the system. 


The manufacturing process, from loading the reactors to the packing of the final product, is expected to 
be conducted in a system designed to ensure rigorous containment7 of the substance. All transfers of the 
intermediate are through pipework. The integrity of this system can be monitored by two complementary 
systems:


1) The pressure in the transfer pipework and vessels can be monitored; 
2) Leak detection sensors can be installed at identified sensitive points in the plant (e.g. at sample collection 


valves, connection points of pipelines, connection to the reactor etc.). 


Both pressure gauges and detection sensors should be connected to control room monitors, and give audible 
alarms when the pressure changes unexpectedly or presence of the substance is detected outside of the 
containment system. 


The monitoring equipment should be regularly inspected and maintained to ensure continuous and reliable 
operation. Alarms – detection of intermediate or drop in pressure, indicating a potential leakage – would 
result in the activation of emergency procedures. 


The causes of all alarms should be investigated and remedial action taken to minimise the potential for 
reoccurrence of a problem, and possible false alarms. Records of investigations and follow-up actions should 
be kept. 


Worker exposure monitoring (personal and static) 
The role of the air sampling (assessment of workplace atmosphere) is to (within reason) prove the absence of 
the substance in the workplace air and develop an understanding of the need for additional risk management 
measures, such as portable LEV or PPE, in the circumstances that may be encountered. Worker monitoring 
should be conducted with the frequency prescribed by the national legislation related to workers’ health 
and safety. It is to be conducted by the company specialising in the assessments of workers’ exposure, in 
accordance with the national or international standard (e.g. PN-Z-0400807: 2008 or CSN EN 689). Both 
static and personal sampling methods may be used. The monitoring should be conducted on a typical working 
day, when all relevant industrial processes are on-going. The static sampling is to be conducted in the areas 
where the potential for exposure may occur. Workers involved in the processes of: loading /unloading, 
sampling, maintenance and operators and supervisors of the (closed) production process (all ‘sensitive’ 
tasks) must be included in the monitoring. Maintenance workers performing larger scale, planned work can be 
included in an additional/separate static and personal monitoring programme. 


The samples taken should be analysed by an accredited laboratory, in accordance with the national/
international standards. Worker exposure monitoring information should be kept on-site and could be used 
by a registrant or a downstream user to confirm strictly controlled conditions.


7  http://echa.europa.eu/documents/10162/13632/intermediates_en.pdf



 http://echa.europa.eu/documents/10162/13632/intermediates_en.pdf
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Such information should include: 


• details of the technological process monitored, including substances involved 
• task descriptions and durations,
• number of workers in the area where sampling is performed
• duration of sampling
• results of the monitoring. 


The Guidance on Information requirements and chemical safety assessment, Chapter R. 14: Occupational 
exposure estimation, provides some useful information about sampling strategies and sample sizes 
considered to be representative. 


To confirm the use of the intermediate under strictly controlled conditions, the air concentrations of the 
substance measured are expected to be at or below the limits of detection of the method for the majority of 
samples. If there are exposures measured, additional measures should be put in place to:


• identify those tasks linked to the exposures measured 
• take corrective action, including, for example, for maintenance tasks – additional purging and ventilation 


time, for sampling - additional use of portable LEV, use of PPE to second level of protection against 
exposure (attenuation level / effectiveness of all RMMs used should be given) 


• analyse changes in the pattern or number of the measured exposures over time.


For some substances, also biological monitoring, as a part of a health surveillance programme, may 
be possible and / or required. If it is performed, the indications should be explained, together with the 
health effect targeted (for example, skin or respiratory sensitisation). The conclusions of the series of 
biomonitoring / health surveillance, performed, over some years, can be presented as a confirmation of the 
control (or absence) of exposure. 


Monitoring of releases to the environment
Measurement of the releases of substances to different environmental compartments may be required to 
demonstrate compliance with environmental legislations such as the IED directive (Directive 2010/75/EU 
replacing the IPPC directive), water discharge permits, air emission permits etc. 


In some cases, for example, of waste water, releases of certain substances into the environment are 
indirectly monitored through tests such as COD or TOC8 or generic tests such as toxicity test, total 
suspended solids. Similar consideration may apply to air emissions (e.g. monitoring of volatile organic 
compounds). The above mentioned non-specific analytical methods provide information on release of a 
group of substances (e.g. organic compounds) in aggregated form. However, there may be cases where 
the measuring of releases of single substances is required by permits or it is performed by a company 
voluntarily. 


A registrant can use monitoring data to demonstrate that a substance is not released into the environment 
(e.g. measured concentration of the substance in the effluents below the detection limit of an analytical 
method which is low enough to confirm negligible releases, if any) The number and type of samples have to be 
representative of typical release conditions. Sampling methods and analysis of samples should comply with 
national/international standards. Samples should be analysed by accredited labs. Environmental monitoring 
information should be kept on-site and could be used by a registrant or a downstream user to confirm strictly 
controlled conditions.


8  COD stands for Chemical Oxygen Demand and TOC stands for Total Organic Carbon. These tests are commonly used to measure the 
amount of organic compounds in water. 
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Such information should include: 


• a description of the process generating the release including the risk management measures and 
operation conditions and the substances involved 


• the type and characteristics of the emission to be monitored
• the duration and frequency of the release
• the sampling points, methods/standards used for sampling and analysis, the duration of sampling
• laboratory information (name, accreditation etc) 
• the results of the monitoring. 


Monitoring data may also be used to quantify possible residual releases of the substance into the 
environment after all minimisation technologies are applied. 


Use of monitoring data to demonstrate that the release of the intermediate into the environment is in 
compliance with requirements from waste water and/or air emission permits itself is not sufficient as 
justification for strictly controlled conditions, if it is not demonstrated that rigorous containment is in place 
and residual releases are effectively minimised. 


The presence of the substance in the waste does not necessarily imply that the substance is released into 
the environment. This is not the case where the handling and treatment/disposal of waste is performed in 
accordance with the requirements for strictly controlled conditions (e.g. incineration).


3.4 WHAT TO REPORT IN THE REGISTRATION DOSSIER


The ECHA guidance on intermediates indicates that to confirm manufacturing and use under strictly 
controlled conditions, information provided must include a description of the effectiveness of all Risk 
Management Measures (RMM) applied, sufficient to demonstrate that the substance is rigorously contained 
during its whole life cycle. In Appendix 3 of the ECHA guidance on intermediates a template is provided that 
can be used to document information on risk management measures in the registration of intermediates. 
This template is based on the requirements laid down in Article 17(3) and Article 18(4)(a) to (f) of REACH. 
This information should be provided in the form of an attachment in the section 13 of the IUCLID registration 
dossier. In the appendix II of this document, some examples are presented that relate to the manufacture of 
the intermediate and the use of the intermediate during the synthesis of a new substance. They have been 
set out according to the physicochemical properties of the intermediate.
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4. Registration of a transported isolated intermediate: an example of 
the information to be provided in the dossier


This section presents the information on risk management measures that registrants are required to provide 
in order to fulfil the information requirements of the registration of an intermediate under Article 18 of 
REACH. This section also identifies further information that ECHA recommends that registrants provide in 
their dossiers. It provides an example of the information which should be prepared for the registration of a 
transported isolated intermediate. The example shows how to practically use the format for documenting 
information on risk management measures, proposed in Annex 3 of the Guidance on intermediates. 
This information should be provided as an attachment to section 13 of the IUCLID registration dossier. 
Information provided in this section takes into account and illustrates all the considerations set out in the 
previous sections. 


Through this information, it is expected that the registrant will demonstrate that:


• The substance is an intermediate, as defined in Article 3(15) of REACH, 
• The requirements for strictly controlled conditions are fulfilled (Article 18(4)(a) to (f) of REACH) by the 


manufacturer / supplier and downstream users. 


Description of the case
Substance A-B is manufactured in the EU and used in the synthesis of substance A-C. The registrant is 
the manufacturer of substance A-B. Part of the quantity of the manufactured substance A-B is used by 
the registrant himself to manufacture substance A-C. The rest is placed on the market and used also for 
manufacturing of substance A-C by 3 different legal entities, all of them located in the EU. 


The registrant has registered the intermediate, substance A-B, both as an OSII and a TII at the quantity of 
over 1000 tonnes per year.


Information on the status of the transported isolated intermediate 
Item Information


The process involving the use of the 
substance


a. Process 


b. Processing steps 


a. Process 
Substance A-B is used in the manufacturing of substance A-C.


b. Processing steps (flow chart may be included)
The chemical process used for the manufacturing of substance A-C consists 
of the following steps:


 - Batch feeding of substance A-B (in liquid form) and C to a primary 
batch chemical reactor. 


 - Chemical transformation of A-B into A-C in the primary chemical 
reactor by applying thermal energy. 


 - Purification steps (distillation) to isolate the manufactured substance 
A-C from reaction residues B. Reaction residues from the purification 
unit are disposed of as hazardous waste and sent to outside incinerator. 
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The relevant chemical reactions 
(transformations) which the substance 
is subject to in that process


Substance A-B reacts according to the following reaction scheme: 


Side reactions take place during the manufacturing process that result in 
the formation of other compounds ending up in the manufactured substance 
A-C as impurities.


The technical role of the substance in 
the process


The technical role of substance A-B in the process is determined in relation 
to the manufacture of substance A-C only. B is not taken into account 
because substance A-B is not used in order to manufacture B.


Substance A-B is subject to a chemical transformation in the manufacturing 
process resulting in substance A-C. The chemical elements of the main 
constituent of A-C come from A-B.


Substance A-C therefore cannot be manufactured without substance A-B. 


The regulatory status of the 
transformation products from the 
substance


Chemical identity
Substance type: mono-constituent substance


EC no.: XXX-YYY-Z


CAS no.: AXZ-RR-T


Chemical name: Substance A-C


Description: not applicable (well-defined substance) 


Substance on its own/in mixture: substance on its own


Registration obligations
The substance A-C is subject to registration requirements under REACH. 
The registrant of substance A-C already registered the substance 
(registration number XX-XXXXXXX-XXXX)
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Information on the risk management measures9


Item Information


Life-cycle stage(s) covered Manufacture of the intermediate (substance A-B), industrial use 
(transformation into substance A-C), maintenance and cleaning, sampling, 
waste management.


Brief description of technological 
process applied in manufacture of the 
intermediate


Process steps
1. Raw material is charged into a batch reactor through fixed pipelines.


2. When reaction is completed the reactor is automatically discharged 
through fixed pipelines, using sealed pumps.


3. Reaction products are transferred from the reactor directly to on-site 
storage tanks. 


4. From storage tanks the intermediate is transferred to truck and train 
tanks in dedicated loading stations. 


Sampling
Sampling by dedicated enclosed vacuum sampler. The sample is 
transferred to a sample bottle under local exhaust ventilation. 


Brief description of technological 
processes applied in use of the 
intermediate. 


Process steps 


1. Deliver of the intermediate (substance A-B) on site via pipeline (OSII) 
truck or by train tanks (TII). 


2. Connection of tanks to the site delivery system in dedicated loading 
stations from where the intermediate is transferred to internal storage 
tanks.


3. Batch transfer of the intermediate from storage tanks to reaction 
vessel where the chemical transformation to substance A-C takes place.


4. Automatic discharge of the reacted intermediate (substance A-C) from 
reaction vessel when reaction is completed and transfer of the reacted 
intermediate (substance A-C) to the purification unit where impurities are 
removed from the substance by distillation.


5. Transfer of the purified substance A-C to the drums filling station. 
Substance A-C is stored and delivered to customers in 200 liters 
polyethylene drums. 


6. Residues from purification are disposed of as hazardous waste.


7. Sampling (see manufacturing section) 


Means of rigorous containment and 
minimisation technologies applied during 
manufacturing and/or used: 


a. by the registrant


b. recommended to the user 


c. to minimise emission and resulting 
exposure


a. Measures applied by the registrant during manufacturing of the 
intermediate
Process is carried out in pressurized reaction vessel. 


 - Reaction vessel is pressurized with Nitrogen and equipped with 
vapour recovery system to avoid releases of gases to the environment. 
Off gas from the reaction are sent to the on-site incinerator, via fixed 
pipelines. 


 - All substance handling is automated through fixed installations 
(pipes, vessels). 


 - Unloading of the intermediate from reaction vessel and transport to 
on-site storage tanks take place via fixed pipelines using sealed pumps.


9  This template is based on the format proposed in Annex 3 of the ECHA Guidance on intermediates
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10 


10  SCADA stands for “Supervisory Control and Data Acquisition”. It is a computer system for gathering and analyzing real time data.


 


 - On-site storage tanks are pressurized with Nitrogen and provided 
with enclosed gas recirculation system. No emission to the 
environment is expected. 


 - Transfer of the intermediate from storage tanks to truck/train tanks 
(for external transportation) takes place in dedicated loading stations. 


 - Truck/train tanks are equipped with vapour recovery system. They 
are connected to the loading system by dedicated flexible pipelines 
which are equipped with shut-off valves and are automatically emptied 
and purged with inert gas after a tank is filled up.


 - Loading lines are washed and purged automatically prior to 
connection to transport tanks. Waste water from washing is itself 
collected as hazardous waste for disposal. Purging gas is incinerated in 
on-site gas incinerator. 


 - The air from all process steps is extracted from the system. This 
air is passed to an on-site incinerator where possible residuals of the 
intermediates are removed.


 - Parameters (temperature and pressure) are controlled by a SCADA10 
system which shuts down the process when parameters are exceeded. 


b. Measures applied by registrant and recommended to the user during use 
of the intermediate


 - The process is carried out at elevated temperature in a fully 
contained area. All substance handling is automated through fixed 
installations (pipes, vessels, sealed pumps). 


 - Loading stations are enclosed and equipped with a vapour recovery 
system for the connection of trailers supply system. No dermal or 
inhalation exposure is expected for workers in these steps during 
normal operations.


 - The exhaust air from all the process steps is extracted from the 
system, including the filling-off in drums. Exhaust air from the device is 
sent to an on-site abatement system (incineration or activated carbon 
system) to eliminate possible residual content of intermediate. 


 - Parameters (temperature and pressure) are controlled by a SCADA 
system which shuts down the process when parameters are exceeded. 


 - Liquid waste from process and waste water from cleaning of the 
equipment to be disposed as hazardous waste for off-site incineration. 


 - Drums and other materials contaminated with theintermediate are 
collected and disposed of as hazardous waste, through incineration. 


c. Procedural and control technologies used to minimise any emissions/
exposure


 - Pressure in the plant is continuously monitored to enable an early 
detection of loss of integrity and initiation of corrective action. 
Sensors installed at critical points (e.g. sampling valves) to detect 
vapour emissions.


 - System is continuously monitored by the plant operating system/
control room. Storage tanks and reaction vessels are provided by 
containment system to avoid releases to soil or waste water in case of 
leakage. In case of spills or leakages procedures are in place to collect 
spilled substances. Contaminated materials used for spill cleaning are 
collected for disposal as hazardous waste and incinerated. 
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Special procedures applied before 
cleaning and maintenance 


 


 - Procedures documented in a management system certified ISO 9001 
and ISO 14000. Personnel are trained and closely supervised.


 - For cleaning the plant is flushed with organic solvent and water and 
purged with nitrogen prior to opening. The contact with solvent and 
water leads to removal of all residual substance. Solvent and water 
used for cleaning are collected in a recovery system and disposed of as 
hazardous waste for incineration. Contaminated purging gas is sent to 
on-site gas incineration system.


Activities and type of PPE used in case 
of accidents, incidents, maintenance and 
cleaning or other activities 


Applied by registrant and recommended 
to the user.


Normal operation
 - Workers use PPE, specified in the standard operating procedures, 


when there may be a possibility of exposure: loading and unloading. 


 - Workers use skin protection during all operations (as a precautionary 
measure).


 - Procedures are in place for disposal or cleaning of contaminated 
PPE, as appropriate.


Maintenance and cleaning 


 - Workers use additional PPE for cleaning the reaction vessel. PPE is 
specified in the permit-to-work system. 


Sampling
 - PPE are not required for sampling however workers wear gloves and 


safety goggles as precautionary good practice. 


Accident and incidents
 - A fully trained Emergency Response Team (ERT) is in place to react in 


case of accidents and incidents resulting in unexpected releases of the 
intermediate in order to minimize risks of exposures to humans and the 
environment. 


 - Components of the ERT are selected among senior site operators 
and technicians and are periodically trained and certified to respond to 
emergencies. Trainings and certifications of members ERT are subject 
to periodical revisions and approval by Local Fire Department. 


 - PPE as specified in emergency procedures and training are required 
in case of accidents and incidents. PPE may include respirator, gloves 
body protection etc. Procedures are in place for disposal or cleaning of 
contaminated PPE, as appropriate.


Please note that it is expected that the type of gloves material, 
breakthrough time and type of respiratory protection and other PPE used 
will be specified (appropriate for the substance)


Waste information The following wastes are generated during manufacturing and use of the 
intermediate: 


 - air emissions from vessels and process; 


 - rinsing water and other liquid waste collected during cleaning of the 
system;


 - residues from manufacturing process;


 - waste generated during maintenance (empty containers 
contaminated with the intermediate, consumables, filters, 
contaminated parts etc.); 


 - by-products from synthesis containing unreacted intermediate.
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Treatment of waste on site
 - Water: no release to the environment via the waste water system 


expected. 


 - Air: no release via air as all air from the system and gaseous by 
products containing the intermediate are passed to an on-site thermal 
abatement system that removes all substance residues from the air.


 - Soil: No direct and indirect (via STP sludge or air) release to soil as no 
contact to this medium exists.


Treatment of waste off site
Any waste generated which contains residues of the intermediate is stored 
under SCC and removed from site for treatment as hazardous waste by an 
authorized company according to EU provisions on disposal of hazardous 
wastes. 


How strictly controlled conditions are 
confirmed


Process monitoring
 - The integrity of the manufacturing plant is continuously monitored. 


 - The results consistently indicate that the pressure in the system 
is maintained, and there are no fugitive emissions, resulting from 
malfunction or breach of physical integrity of the plant.


Worker exposure
 - Inhalation: The results of personal and static monitoring performed 


annually confirm that there is no measurable exposure via air. 


 - Results of regular bio-monitoring (health surveillance) confirm that 
the workers are not exposed to the intermediate. 


Environment 


 - Measurements performed on waste water and air emissions show 
no presence of the substance above detection limits, therefore it can 
be considered that the substance is used under strictly controlled 
conditions with regards to the environment. No analytical confirmation 
is needed in regards to releases to soil either directly or indirectly 
(sludge from waste water treatment) as it is unlikely that the substance 
is released to soil under conditions of use described above. 
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Information on the use of the intermediate by downstream users
The intermediate is supplied by the company XWZ (manufacturer) to the following downstream users who 
provided written confirmation that substance A-B supplied to them by company XWZ is used as intermediate 
(as defined in Article 3 (15) of REACH) and under strictly controlled conditions according to the provisions 
set forth in Article 18(4)(a) to (f) of Regulation EC 1907/2006 (REACH). This information is correct on the 
date of XX/XX/XXXX.


Name of Company 1: 
Address: 
Country:
Contact details: (web link etc) 


Name of Company 2: 
Address: 
Country:
Contact details: (web link etc) 
.
.
-
Name of Company N: 
Address: 
Country:
Contact details: (web link etc) 
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Appendix I 


Strictly controlled conditions: examples of techniques for sampling


Liquid substances


Sample of raw material (the intermediate)


Delivery by tanker truck: samples could be collected during the delivery, when the intermediate is pumped 
from a tanker into the on-site storage facility. 


Delivery in drums: samples could be collected when the intermediate is pumped from a drum into an on-site 
storage tank or the reaction vessel.


The sampling container should be attached (leak-proof) to a valve, which is opened only when the container 
is in place. At the sampling point a (preferably integrated) LEV (local exhaust ventilation) system has to 
be provided to minimise exposure of the worker when the sampling bottle is filled. Once the designated 
volume of the sample of the product is poured into the container, the sampling valve closes, allowing for all 
the substance in the tube to enter the sampling container and avoid drips / spillages. The worker collecting 
the sample is expected to wear gloves as a precautionary measure in case of leakage. If the intermediate is 
volatile, respiratory protection should be used to minimise the potential for exposure, before the container is 
sealed, especially if the sample is collected indoors.


Sample of reaction product 


The reaction product is a new substance, different from the intermediate, for which specific registration 
obligations apply. Depending to the type of registration (full registration or intermediate registration), strictly 
controlled conditions may or may not be required. If the reaction product is registered as intermediate under 
strictly controlled conditions, the same considerations as for sampling of raw material apply. 


Solid substances


Sample of raw material (the intermediate)


The packaging of the solid substances depends on a number of factors. One of them is volume of 
consumption in a single process. It dictates the type and size of the container. The substances may be 
delivered in bags weighing a few kilogrammes or in bulk containers. The methodology used to take a sample 
from an individual container would vary, depending on the size and type of the container. The actual methods 
of sample collection and risk management measures depend on the dustiness of the substance (i.e. different 
for fine powder than granular form). It has to be remembered, though, that the exposure of workers has to 
be minimised. The work method must minimise the dust generation. Skin and respiratory protection has to 
be used, in conjunction with portable LEV, if it was deemed to be necessary (by, for example, the results of 
exposure measurement performed for the task). Samples of the intermediate may also be taken during the 
loading of the substance into the production line. An automated system may be installed, with a glove box: 
while the powder is being poured into the reactor, a sample of the intermediate is poured into the container 
installed on the turntable inside of the hopper. When the pouring is finished, the turntable brings the 
container outside of the hopper, to the glove-box, in which the sample is sealed and container cleaned of any 
residues by local exhaust ventilation. The worker collecting the sample is wearing gloves and a respirator (as 
a precautionary good practice). 
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Sample of reaction product 


See previous case.


Analysis of the sample


The analysis of the sample is usually conducted in an industrial laboratory. The provisions of the Article 
18.4 a) to f) apply to the process. The laboratory best practice principles should be applied, eliminating 
/ minimising the exposure potential through use of high efficiency extraction systems over laboratory 
benches, work practices that minimise the possibility of direct contact with the substance and the use of 
appropriate personal protective equipment. 
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Appendix II 


Strictly controlled conditions: examples of information to be provided in the dossier 


The cases shown in this appendix illustrate the type of information which should be provided in the dossiers 
to demonstrate that the manufacture and use of the intermediate takes place under strictly controlled 
conditions. The examples relate to substances with the following characteristics: 


• Powder of high dustiness
• Non-dusty solid
• Volatile liquid
• Non-volatile liquid


To provide a general perspective, all examples are related to the registration of Transported Isolated 
Intermediates, manufactured and used by the registrant on-site, and also distributed to downstream users to 
be used for the same purpose. 


Case 1: Describing strictly controlled conditions in the manufacture and use of the intermediate: powder of 
high dustiness 


Case description 


This case describes the manufacture and use of a solid substance with high exposure potential (powder of 
high dustiness), and the information that could be provided in IUCLID Section 13 to support an intermediate 
registration, with regard to a description of the strictly controlled conditions. The example covers all process 
steps (i.e. loading and unloading, storage, chemical transformation, maintenance and cleaning, sampling, 
control of emissions to the environment). 1011


What to check What to report


Life-cycle stage(s) covered: All, including manufacture of the intermediate, industrial use, maintenance 
and cleaning, sampling, waste management.


Brief description of technological 
process applied in manufacture of the 
intermediate


Process steps
1 Raw materials are loaded into a reactor where the intermediate is 
manufactured


2 The intermediate is discharged from the reactor and by means of a closed 
piping system transported to other units for further processing


3 Further processing (including evaporation, drying, milling etc.) is 
carried out in a system designed to ensure rigorous containment of the 
intermediate 


4. The refined intermediate is loaded into big bags11 through a glove box 
system.


All process operations are automated with electronic control systems. 


11 Big bags are industrial containers made of flexible materials (e.g. fabric) used for storing and transporting solid dry products (e.g. 
sand, fertilisers, granules etc) in bulk quantities.
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Sampling
Samples of the intermediate are taken during manufacture and use at 
various stages of the process (e.g. loading of the intermediate into the 
production line, unloading of the product, reaction stage etc.). A dedicated 
sampling system is installed, with a glove box: while the powder is being 
transferred into the reactor, a sample of the intermediate is directed into 
the container installed on the turntable inside of the hopper. When the 
transfer is finished, the turntable brings the container outside of the hopper, 
to the glove-box, in which the sample is sealed and container cleaned of any 
residues by local extraction ventilation


Brief description of technological 
processes applied in use of the 
intermediate. 


Process steps
1. The intermediate is transported to site in big bags.


2. Workers transfer the intermediate into the reaction vessel where the 
synthesis takes place (loading station, including glove box, is located on top 
of reaction vessel).


3. Products of reaction are discharged from reaction vessel by means of 
centrifugal pumps and transported to a purification and recovery unit.


All process operations are performed automatically with electronic control 
systems. 


Sampling: see section above. 


Means of rigorous containment and 
minimisation technologies applied 
during manufacturing and/or used: 


a. by the registrant


b. recommended to the user 


c. to minimise emission and resulting 
exposure


a. Measures applied by the registrant during manufacturing 


 - All vessels are connected via fixed pipes. 


 - All pumps, valves and metering equipment are fully sealed. 


 - Extracted air from the process is directed to an incinerator.


 - Waste water from the process and from cleaning and maintenance, 
is pre-treated in a stripping column, where any intermediate content is 
removed, before the waste water is sent to the on-site (biological) waste 
water treatment plant (WWTP).


 - Closing and disconnecting of the big bags is done through a glove box.


 - All steps after the intermediate is manufactured are carried out in 
systems designed to ensure rigorous containment of the substance. 


b. Measures applied by registrant and recommended to the user during use 
of the intermediate


 - Opening and connection of big bags to loading/unloading equipment is 
done in a glove box. 


 - All vessels are connected via fixed pipes. 


 - All valves, pumps and metering equipment are fully sealed. 


 - Exhausted air from filling process is filtered and incinerated 
subsequently.


 - Waste water from the process is pre-treated in a steam distillation 
column where all unreacted substance is removed (it is below detection 
limits), before being sent to an onsite biological waste water treatment 
plant (WWTP).
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c. Procedural and control technologies used to minimise any emissions/
exposure


 - Pressure in the plant is continuously monitored to ensure early 
detection of loss of integrity and initiate corrective action. 


 - Workers use PPE, specified in the standard operating procedures, 
as good practice when there may be a potential of exposure: e.g. 
during charging of the reaction vessel and storage tanks, cleaning 
and maintenance, sampling, discharging at end of the reaction etc; 
procedures are in place for disposal or cleaning of contaminated PPE, as 
appropriate.


 - Extracted air is passed to an on-site incinerator.


 - Solid and liquid wastes containing the intermediate are collected 
and handled in systems designed to ensure rigorous containment of 
the substance, and eventually removed by an authorised company for 
treatment at an off-site WTP (incineration).


Special procedures applied before 
cleaning and maintenance 


 


 - Procedures documented in a management system which has received 
ISO9001 accreditation. Personnel are trained, tested and supervised. 


 - Residual release to environment (water) via WWTP: below detectable 
levels. 


 - Permit-to-work is required to initiate maintenance activities. Permit 
granted only to trained and authorised personnel equipped with 
specified PPE. 


 - The system is washed with water and purged with inert gas before it 
is opened. Residual levels of the substance are checked for before the 
system is opened for maintenance. 


 - System is opened only when residual levels are below detectable 
levels. 


 - Water used for washing is treated as liquid waste.


Activities and type of PPE used in case 
of accidents, incidents, maintenance and 
cleaning or other activities 


Applied by registrant and recommended 
to the user.


Normal operation
 - Workers use PPE as a good practice to minimise possible exposures 


from minor accidental leaks during loading and unloading the reaction 
vessel, even though rigorous containment is ensured through technical 
means;


 - Procedures in place for disposal or cleaning of contaminated PPE, as 
appropriate. 


Maintenance and cleaning 
 - Special PPE specified in permit to work system. To enter the system 


full respirator is required and full body protection.


Sampling
 - The worker collecting the sample is wearing gloves and a respirator (as 


a precautionary good practice).
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Accident and incidents
 - A fully trained Emergency Response Team (ERT) is in place to react 


in case of accidents and incidents resulting in unexpected releases of 
the intermediate in order to minimize risks of exposures to humans and 
the environment. Components of the ERT are selected among senior 
site operators and technicians and are periodically trained and certified 
to respond to emergencies. Trainings and certifications of members 
ERT are subject to periodical revisions and approval by Local Fire 
Department 


 - PPE as specified in emergency procedures and training are required 
in case of accidents and incidents. Type of PPE depends on the nature 
of the accident or the incident. PPE may include respirator, gloves and 
chemical-resistant clothing, etc. Procedures are in place for disposal or 
cleaning of contaminated PPE, as appropriate. 


Please note that it is expected that the type of gloves material, 
breakthrough time and type of respiratory protection and other PPE used 
will be specified (appropriate for the substance)


Waste information Waste is generated in the following stages during the manufacturing and use 
of the intermediate


 - waste water from process;


 - air emissions from vessels and process; 


 - water and other liquid waste collected during cleaning of the system;


 - by-products from manufacturing process;


 - wastes generated during maintenance (empty containers 
contaminated with the intermediate, consumables, filters, contaminated 
parts etc); 


 - by-products from synthesis containing unreacted intermediate.


Treatment of waste on-site 
 - Waste water from manufacturing and use processes is pre-treated 


in steam distillation column where all unreacted substance is removed 
below detection limit before being sent to an on-site biological waste 
water treatment plant (WWTP);


 - Exhausted air from filling process is filtered and incinerated 
subsequently.


Treatment of waste off-site
 - Any waste generated which contains residues of the intermediate is 


stored under SCC and removed from site for treatment as hazardous 
waste by an authorised company. 


How strictly controlled conditions are 
confirmed


Process monitoring
 - The integrity of the manufacturing plant is continuously monitored. 


 - The results consistently indicate that the pressure in the system 
is maintained, and there are no fugitive emissions, resulting from 
malfunction or breach of physical integrity of the plant.


Worker/workplace monitoring 
 - Regularly measured on-site exposure confirms that workers are not 


exposed to the substance during any of the normal operations, or for 
operations requiring a permit-to-work, above the detection limit of the 
measuring method. 
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Environment 
 - Measurements performed on waste water show no presence of the 


substance above detection limits; therefore it can be considered that 
the substance is used under strictly controlled conditions with regards 
to the environment. Analytical confirmation of no releases to soil is not 
considered necessary due to negligible likelihood that the substance is 
released to soil either directly or indirectly (sludge from waste water 
treatment) under given operational conditions. 
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Case 2: Describing strictly controlled conditions in the manufacture and use of the intermediate: 
non-dusty solid


Case description


This case describes the manufacture and use of a solid substance with low exposure potential (non-dusty 
solid, e.g. granules or pellets), and the information that could be provided in IUCLID Section 13 to support 
an intermediate registration, with regard to a description of the strictly controlled conditions. The example 
covers all process steps (i.e. loading and unloading, chemical transformation, maintenance and cleaning, 
sampling, control of emissions to the environment). 


What to check What to report


Life-cycle stage(s) covered: All, including manufacture of the intermediate, industrial use, maintenance 
and cleaning, sampling, waste management.


Brief description of technological 
process applied in manufacture of the 
intermediate


Process steps
The manufacture of the intermediate takes place in a system designed to 
ensure rigorous containment of the substance which includes the charging of 
the reaction vessel, the reaction step and the discharging of the intermediate 
from the reactor. The product of reaction is constituted by wet granules that 
are further dried in dedicated low pressure drying units and packaged into 
plastic containers through an automatic fully contained packaging system 
which is physically isolated from workers by the mean of mechanical barriers. 
The packaging system is also provided by integrated LEV. 


Subsequent processing of the intermediate is also within a system designed 
to ensure rigorous containment of the substance, and the final product is 
discharged into big bags through a purpose-built glove box system.


Sampling
See case 1 


Brief description of technological 
processes applied in use of the 
intermediate. 


Process steps
The transformation into a new substance takes place in a rigorously 
contained process which includes: 


1. transfer of raw material from storage,


2. charging of reaction vessel, 


3. reaction step, and 


4. discharging of reaction mass from the reactor.


The new substance is obtained in a granular form.


Sampling
See case 1 


Means of rigorous containment and 
minimisation technologies applied 
during manufacturing and/or used: 


a. by the registrant


b. recommended to the user 


c. to minimise emission and resulting 
exposure


a. Measures applied by the registrant during manufacturing 
See case 1
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b. Measures applied by registrant and recommended to the user during use 
of the intermediate


 - The plastic containers are charged and discharged at specially 
designed charging points that include a glove box and mechanically 
integrated LEVs where vacuum ensures dust removal.


 - The unloading of the granular substance is carried out using a crane 
equipped with a closed cabin equipped with a filtered ventilation system. 
The operation is supervised from a control room as well as by visual 
inspections in the area.


 - The refinement of the granular matte by milling is operated from a 
control room and the milling area is entered once a week for cleaning and 
maintenance (after cleaning) 


 - Workers involved use a full set of protective clothing, including skin 
protection adding respiratory protection (half-face respirator with a 
particulate filter) when there may be a potential for exposure (not in the 
control room) as a good practice.


 - Refining of granular matte is done in a ball mixer equipped with an 
integrated dust collection system and filters to minimise emission to air. 


 - All transport processes are automated and enclosed and remotely 
operated. The reaction step where the intermediate is transformed into 
the new substance takes place in a closed reaction vessel. 


 - All exhaust air passes a bag filter before release to air. Exhausted 
filters are disposed of as hazardous waste and incinerated. 


 - Residual waste from the process and waste water from cleaning of 
equipment is disposed of as hazardous waste and incinerated. 


c. Procedural and control technologies used to minimise any emissions/
exposure


 - Pressure in the plant is continuously monitored to ensure early 
detection of loss of integrity and initiation of corrective action.


 - Extracted air is passed to an on-site incinerator. 


 - Solid and liquid wastes are collected and handled in systems designed 
to ensure rigorous containment of the substance, and are eventually 
removed by an authorised specialist for treatment at an off-site WTP


Special procedures applied before 
cleaning and maintenance


 - Procedures documented in a management system which has received 
ISO9001 and ISO14000 accreditations. 


 - Personnel are trained, tested and supervised. 


 - Residual release to environment (water) via WWTP: non detectable. 


 - Standard operating procedures are in place for maintenance activities. 


 - Such procedures include the steps to follow for the activities to avoid 
that workers and the environment are exposed to the substance during 
maintenance e.g.: 


 - PPE required;


 - Flushing and purging of the system prior to opening 


 - Handling of contaminate parts 


 - Disposal of contaminated equipment
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 - Maintenance is performed by trained and certified personnel.


 - The system is washed with low concentration alkaline solution (sodium 
based) and purged with N2 for at least 3 hours before it is opened. 
Residual concentration of the substance in the purging solution is 
checked before the system is opened for maintenance. System is opened 
only when residual contents are below detection value. 


 - Solution used for washing is treated as a hazardous liquid waste. 


Activities and type of PPE used in case 
of accidents, incidents, maintenance and 
cleaning or other activities 


Applied by registrant and recommended 
to the user.


Normal operation
See case 1


Maintenance and cleaning 


See case 1


Sampling
See case 1


Accident and incidents.
 - Dedicated personnel is trained and equipped to react in case of 


accidents and incidents to minimize risk to humans and the environment 
resulting from unexpected release of the substance. 


 - PPE: see case 1


Waste information Waste information : see case 1 


Treatment of waste on site
 - Waste water from the process and from the scrubbers is treated on-


site with chemical and physical methods/techniques. The intermediate 
is removed from the waste water to a level below detection limits before 
discharge. 


 - All exhaust air passes a bag filter before release to air. Exhausted 
filters are disposed of as hazardous waste and incinerated.


Treatment of waste off site
See case 1 


How strictly controlled conditions are 
confirmed


See case 1 
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Case 3: Describing strictly controlled conditions in the manufacture and use of the intermediate: 
volatile liquid


Case description


This case describes the manufacture and use of a substance in liquid form with high exposure potential 
(volatile liquid), and the information that could be provided in IUCLID Section 13 to support an intermediate 
registration, with regard to a description of the strictly controlled conditions. The example covers all process 
steps (i.e. loading and unloading, chemical transformation, maintenance and cleaning, sampling, control of 
emissions to the environment). 


What to check What to report


Life-cycle stage(s) covered: All, including manufacture of the intermediate, industrial use, maintenance 
and cleaning, sampling, waste management.


Brief description of technological 
process applied in manufacture of the 
intermediate


Process steps
Manufacture of liquid intermediate in a closed batch process under sub-
atmospheric pressure 


1. The raw materials are charged into a batch reactor through fixed 
pipelines.


2. When reaction is completed the reactor is automatically discharged 
through fixed pipelines.


3. Filling of plastic drums is carried out at dedicated loading stations with 
integrated precision weighing scales and built-in fume hood at the lance for 
vapour collection.


4. Drums are transported off-site on pallets.


Sampling
Samples are collected when the intermediate is pumped from a drum into 
the reaction vessel. Sampling valve is only opened when the container is 
in place. Sampling by dedicated enclosed vacuum sampler. The sample is 
transferred to a sample bottle under local exhaust ventilation. The portable 
LEV is used to minimise potential for exposure, before the container is 
sealed if the pumping is done indoor. 


Brief description of technological 
processes applied in use of the 
intermediate. 


Process steps
Synthesis of a new substance from an intermediate in a closed multi-stage 
batch process under vacuum. 


The intermediate is delivered on site in 200 litre plastic drums.


1. Drums arrive at the unloading stations where they are connected into the plant’s 
piping system through high integrity flexible hoses with dry-break couplings.


2. Loading stations are connected to reaction vessels through fixed pipes. 


3. Centrifugal pumps are used to transport the intermediate from loading 
station to reaction vessel. 


4. The discharge of the reactor is automated and controlled from the 
control room when the reaction is completed. 


5. The product is transferred to containers for shipping (plastic drums or 
bulk shipping in truck trailers) at dedicated loading stations. 


Sampling
See above
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12 SCADA stands for ”Supervisory Control and Data Acquisition”. It is a computer system for gathering and analyzing real time data


Means of rigorous containment and 
minimisation technologies applied 
during manufacturing and/or used: 


a. by the registrant


b. recommended to the user 


c. to minimise emission and resulting 
exposure 


 


a. Measures applied by the registrant during manufacturing 
 - The process is carried out under vacuum. All substance-handling is 


automated through fixed installations (pipes, vessels). 


 - Loading/ unloading stations are enclosed and provided with integrated 
local exhaust ventilation and glove box for connection of drums to the 
reactor. 


 - The air from all process steps is extracted from the system, including 
the filling of drums. This air is passed to a wet scrubber (possible 
residual content of the substance is therefore removed because it is 
unstable in water). 


 - Parameters (temperature and pressure) are controlled by a SCADA5 
system which shuts down the process when parameters are exceeded. 


b. Measures applied by registrant and recommended to the user during use 
of the intermediate


 - The process is carried out under vacuum, in a fully contained system. 
All substance handling is automated through fixed installations (pipes, 
vessels). 


 - The reactor loading station is enclosed and equipped with an 
integrated local exhaust ventilation system and glove box for the 
connection of the drums to the transfer system.


 - The exhaust air from all the process steps is extracted from the 
system, including the filling-off in drums.


 - Exhaust air from the system is passed to a wet scrubber where 
any possible residual content of intermediate substance is therefore 
removed because it is unstable in water. 


 - Parameters (temperature and pressure) are controlled by a SCADA 
system which shuts down the process when parameters are exceeded. 


 - Workers use protective clothing, including skin protection and 
respiratory protection (half-face respirator with a particulate filter) 
when there may be a potential for exposure as a good practice.


c. Procedural and control technologies used to minimise any emissions/
exposure


 - Pressure in the plant is continuously monitored to ensure early 
detection of loss of integrity and initiation of corrective action. Sensors 
are installed at critical points (e.g. sampling valves) to detect vapour 
emissions.


 - Both systems are continuously monitored by the plant operating 
system/control room.


Special procedures applied before 
cleaning and maintenance


 - Procedures documented in a management system which has received 
ISO9001 accreditation.


 - Personnel are trained and closely supervised.


 - The maintenance (including the cleaning step) is part of a permit-to-
work system requiring 


 - Risk assessment to minimise exposure to workers and to 
the environment;


 - supervisor authorization. 
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 - The permit would specify 


 - any special procedures and


 - PPE 


 - required for carrying out the work. 


 - In addition, for general cleaning, the relevant equipment (including 
associated piping) is flushed with water prior to opening until the level of 
the intermediate in flushing water is no longer detectable. The contact 
with water leads to destruction of all residual substance. The water is 
collected in an interceptor pit and is only discharged after testing for 
compliance with the consent to discharge.


Activities and type of PPE used in case 
of accidents, incidents, maintenance and 
cleaning or other activities 


Applied by registrant and recommended 
to the user.


Normal operation
See case 1


Maintenance and cleaning 
 - Workers use PPE (eye, skin and respiratory protection) for cleaning 


the reaction vessel. The required PPE is specified in the permit-to-work 
system. 


 - Procedures are in place for disposal or cleaning of contaminated PPE, 
as appropriate.


Sampling
PPE are not required for sampling, but the worker collecting the sample wears 
gloves as good practice. Respiratory protective equipment is also used. 


Accident and incidents.
See case 1


Waste information Waste is generated in the following stages of the manufacturing and use of 
the intermediate:


 - waste water from chemical process;


 - air emissions from vessels and process; 


 - water and other liquid waste collected during cleaning of the system;


 - by-products from the manufacturing process;


 - waste generated during maintenance (empty containers contaminated 
with the intermediate, consumables, filters, contaminated parts etc;);


 - by-products from synthesis containing unreacted intermediate.


Treatment of waste on-site
 - Water: No release via water as water has to be eliminated from the 


process because the substance is highly unstable in that medium.


 - Air: No release via air as all air from the system is passed to a wet 
scrubber removing all substance residues from the air.


 - Soil: No direct and indirect (via STP sludge or air) release to soil as no 
contact to this medium exists.


 - General: breakdown products after reaction with water of the 
substance are not hazardous for human health and environment.


Treatment of waste off-site
See Case 1
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How strictly controlled conditions are 
confirmed


Process monitoring
See Case 1


Worker monitoring 


 - The results of personal and static monitoring – all results below 
detection limits – confirm that no exposure via air occurs. 


 - Results of regular workplace monitoring and bio-monitoring 
(health surveillance) confirm that the workers are not exposed to the 
intermediate.


Environment 


See case 1
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Case 4: Describing strictly controlled conditions in the manufacture and use of the intermediate:  
non-volatile liquid


Case description


This case describes the manufacture and use of a substance - complex C4-10 aliphatic hydrocarbon - in liquid 
form with low exposure potential (non-volatile liquid), and the information that could be provided in IUCLID 
Section 13 to support an intermediate registration, with regard to a description of the strictly controlled 
conditions. The example covers all process steps (i.e. loading and unloading, chemical transformation, 
maintenance and cleaning, sampling, control of emissions to the environment). 


What to check What to report


Life-cycle stage(s) covered: All, including manufacture of the intermediate, industrial use, maintenance 
and cleaning, sampling, waste management.


Brief description of technological 
process applied in manufacture of the 
intermediate


Process steps
The manufacture of the intermediate is done through the fractional 
distillation of petroleum (a continuous steady-state process). There are 
extensive engineering (including dedicated recovery and waste treatment 
systems) and operational controls in place.


1. The petroleum arrives on-site by a fixed pipeline.


2. The petroleum is processed via a fractional distillation column, where one 
of the streams is a product stream for the intermediate. 


3. The intermediate product stream is further processed for increased 
purification. 


4. The final product (the purified intermediate) is sent to the on-site 
storage facility. 


5. The intermediate is transferred via a special (purpose-built) loading 
system from the storage into road tankers for transportation to customers.


Sampling
Samples are collected through a designated valve during the pumping of the 
substance into the storage. Vacuum sampler is used. As the transfer is done 
outdoor, LEV is not used. 


Brief description of technological 
processes applied in use of the 
intermediate. 


The transformation into a new substance takes place in a continuous, 
closed, multi-stage manufacturing process, which includes on and off-site 
storage and transport. There are extensive engineering (including dedicated 
recovery and waste treatment systems) and operational controls in place.


Process steps 


1. The substance (intermediate) is transported on-site by road tanker


2. Road tankers are connected by workers to the loading station where the 
intermediate is discharged from the tanker to a storage tank by means of 
centrifugal pumps.


3. Storage tanks are connected to reaction units by fixed pipes. Pneumatic 
pumps are used to transfer and load the substance into the reaction unit. 
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4. A reaction unit consists of a reaction vessel and a series of three 
purification units (stripping columns) where the manufactured substance 
is refined. Reaction residues are either recycled back or disposed of as 
hazardous waste. The reaction vessel and stripping columns are connected 
by fixed pipes. The substance is moved from one purification unit to the next 
one via differential pressure. 


5. The purified manufactured substance is collected in outdoor storage 
tanks for further uses.


Sampling
See above


Means of rigorous containment and 
minimisation technologies applied 
during manufacturing and/or used: 


a. by the registrant


b. recommended to the user 


c. to minimise emission and resulting 
exposure 


a. Measures applied by the registrant during manufacturing 


 - All vessels are connected via fixed pipes. 


 - All pumps, valves and metering equipment are fully sealed. 


 - All steps after the intermediate is produced are carried out in systems 
designed to ensure rigorous containment of the substance. 


 - Storage tanks and reaction vessels are provided with “inert gas 
blankets” to both reduce the risk of fire and control fugitive emissions. 


 - Loading from the storage to tankers is done through a special loading 
system equipped with a vapour recovery system/extraction etc.


 - Exhaust gases are incinerated on-site. 


b. Measures applied by registrant and recommended to the user during use 
of the intermediate


 - Connection of road tanker to loading station is performed via dry-
break couplings. Flexible hoses/pipes are emptied and purged with 
nitrogen before disconnecting. Purging gas is sent to a local gas 
abatement system and incinerated. 


 - Bottom unloading of tankers is performed with a pump. Tankers are 
equipped with a vapour recovery system to contain and recycle vapour. 


 - Storage tanks, reaction vessels and recovery units are all connected 
via fixed pipes (ensuring rigorous containment of the substance). All 
equipment (such as pumps, valves, compressors etc.) is sealed.


 - Storage tanks and reaction vessels are equipped with an “inert gas 
blankets” to control fugitive emissions. 


 - Exhaust gases from the process are incinerated. 


 - Waste water from the process is pre-treated in stripping columns 
prior to being sent to the on-site biological STP. The stripping unit is able 
to recover up to 99.9% of the unreacted intermediate from waste water 
which is then recycled back to the synthesis unit. The fraction containing 
the non-recovered intermediate substance is disposed of as waste. 


c. Procedural and control technologies used to minimise any emissions/
exposure


 - The system is monitored for early detection of leaks and releases. In 
case of loss of integrity, automatic shutdown is initiated and emergency 
procedures are in place to minimize exposure to workers and the 
environment. 


 - The plant is contained by a dike from which any releases are collected 
and sent to a special sewer for treatment of hazardous waste. Special 
procedures are in place to minimize exposure to the environment in case 
accidental emissions occur. 
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Special procedures applied before 
cleaning and maintenance 


See Case 3


Activities and type of PPE used in case 
of accidents, incidents, maintenance and 
cleaning or other activities 


Applied by registrant and recommended 
to the user.


Normal operation
See case 1


Maintenance and cleaning 
 - Workers use additional PPE for cleaning the reaction vessel. PPE 


should be specified in the permit-to-work system. 


 - A short exposure may occur during a maintenance operation, 
involving opening of a section of the pipeline connecting the reactor 
with loading station due to accidental presence of a residue of diluted 
intermediate that may lead to skin exposure. As a result, workers are 
given a specific work instruction on how to open this section, and are 
required to use high-efficiency PPE for skin and respiratory protection, 
as a precautionary and protective measure during all maintenance work, 
where there is a potential for exposure. PPE type is specified in the 
permit-to-work documents.


 - Procedures are in place for disposal or cleaning of contaminated PPE, 
as appropriate.


Sampling
PPE not required for sampling, but gloves and safety glasses are used as 
good practice. 


Accident and incidents. See case 1


Waste information See case 3


How strictly controlled conditions are 
confirmed


Process monitoring
See Case 1


Worker monitoring 
 - The results of personal and static monitoring – all results below 


detection limits – confirm that no exposure via air occurs during normal 
operation. 


 - Static monitoring performed during maintenance operation indicates a 
potential for exposure during work on the section of the plant identified 
in the permit-for-work. However, the duration of exposure is very short 
(few minutes) and during this time the work method used and the use of 
PPE control exposure. 


 - Results of regular workplace monitoring and bio-monitoring 
(health surveillance) confirm that the workers are not exposed to the 
intermediate.


Environment 


See case 1
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PREFACE 


 


This document describes the information requirements under REACH with regard to substance 
properties, exposure, use and risk management measures, and the chemical safety assessment. It is 
part of a series of guidance documents that are aimed to help all stakeholders with their preparation 
for fulfilling their obligations under the REACH regulation. These documents cover detailed 
guidance for a range of essential REACH processes as well as for some specific scientific and/or 
technical methods that industry or authorities need to make use of under REACH. 


  


The guidance documents were drafted and discussed within the REACH Implementation Projects 
(RIPs) led by the European Commission services, involving stakeholders from Member States, 
industry and non-governmental organisations. These guidance documents can be obtained via the 
website of the European Chemicals Agency (http://echa.europa.eu/web/guest/support/guidance-on-reach-and-
clp-implementation). Further guidance documents will be published on this website when they are 
finalised or updated. 


This document relates to the REACH Regulation (EC) No 1907/2006 of the European Parliament 
and of the Council of 18 December 20061 and its amendments as of 31 August 2011. 


 


 


                                                 


1 Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the 
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals 
Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93 and Commission 
Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 
93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396, 30.12.2006). 



http://echa.europa.eu/web/guest/support/guidance-on-reach-and-clp-implementation�

http://echa.europa.eu/web/guest/support/guidance-on-reach-and-clp-implementation�
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GUIDANCE FOR IMPLEMENTING THE UPDATES 


 


The update of this Guidance provides additional information on how to derive a DNEL/DMEL 
when human data are used as a starting point. It also presents the criteria to be applied in case 
human and animal data are available for the same endpoint/exposure patterns. 


A registrant having already finalised the derivation of DNELs/DMELs based on Chapter R.8 as 
published in May 2008 may therefore wish to take the following advice into account: 


 Carefully read the document history to be informed on what has been updated 


 Check whether the changes in the guidance put into question the criteria used for the 
derivation of DNELs/DMELs for a given substance. 


In case that the changes affect the DNEL/DMEL values already defined, the registrant is advised to 
evaluate to what extent an update of the existing Chemical Safety Report is required. 


 







 


 


 


Convention for citing the REACH regulation 


Where the REACH regulation is cited literally, this is indicated by text in italics between quotes. 


Table of Terms and Abbreviations 


See Chapter R.20  


 


Pathfinder 


The figure below indicates the location of Chapter R.8 within the risk assessment process. 
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R.8 CHARACTERISATION OF DOSE/CONCENTRATION-RESPONSE FOR 
HUMAN HEALTH 


R.8.1 Introduction 


This section will give brief overviews of  


 the requirements for dose/concentration-response in the context of feeding into the risk 
characterisation according to REACH,  


 aspects needed to be considered when deriving DNELs (Derived No-Effect Levels) for 
threshold effects  


 what to do when no DNEL can be derived, including, where possible for some non-
threshold effects, aspects to be considered when deriving DMELs (Derived Minimal Effect 
Levels) 


 the steps involved in this process.  


It is clear that there is need for a high level of expertise to be able to follow this procedure. Detailed 
explanations of each step in this procedure are given in the following Sections R.8.2 to R.8.7.  


R.8.1.1 Overview of legislative requirements 


Under REACH manufacturers, importers and downstream users should ensure that they 
manufacture / place on the market / use substances in such a way that they do not adversely affect 
human health. REACH Annex I sets out how manufacturers and importers are to assess and 
document that the risks arising from the substance they manufacture or import are controlled during 
manufacture and their own use(s) and that others further down the supply chain can control the 
risks. REACH (Annex I, 1.0.1) defines the Derived No-Effect Level (DNEL), i.e. the level of 
exposure above which humans should not be exposed. In the risk characterisation, the exposure of 
each human population known to be or likely to be exposed is compared with the appropriate 
DNEL. The risk to humans can be considered to be controlled if the exposure levels estimated do 
not exceed the appropriate DNEL. 


Where required, DNEL(s) shall,  where possible and taking data availability into account, be 
derived for all substances subject to registration that are manufactured/imported/used in quantities 
of 10 tonnes or more per year, as part of the chemical safety assessment (CSA). DNEL(s)2 should 
be documented in the chemical safety report (CSR). In case an exposure assessment and risk 
characterisation is required, the DNEL is subsequently to be used: 


a. a. in the risk characterisation part of the CSA, and 
b. b. for hazard communication, via extended SDS.  
 


                                                 


2 A DNEL may not be possible to set for non-threshold effects (see below). DNELs may not need to be derived for 
certain uses outside the scope of REACH, e.g., for cosmetics.   
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With respect to the derivation of DNEL(s), REACH (Annex I, 1.4.1) specifies that: 


“(a) DNEL(s) shall be established for the substance, reflecting the likely route(s), duration and 
frequency of exposure. For some endpoints, especially mutagenicity and carcinogenicity, the 
available information may not enable a threshold3, and therefore a DNEL, to be established. If 
justified by the exposure pattern(s), a single DNEL may be sufficient. However, taking into account 
the available information and, where available, the exposure scenario(s) in Section 9 of the 
chemical safety report4 it may be necessary to identify different DNELs for each relevant human 
population (e.g. workers, consumers and humans liable to exposure indirectly via the environment) 
and possibly for certain vulnerable sub-populations (e.g. children, pregnant women) and for 
different routes of exposure. A full justification shall be given specifying, inter alia, the choice of 
the information used, the route of exposure (oral, dermal, inhalation) and the duration and 
frequency of exposure to the substance for which the DNEL is valid. If more than one route of 
exposure is likely to occur, then a DNEL shall be established for each route of exposure and as 
appropriate, also combined exposure through different routes needs to be addressed. When 
establishing the DNEL, the following factors shall, inter alia, be taken into account: 


a. the uncertainty arising, among other factors, from the variability in the experimental data and 
from intra- and inter-species variation; 


b. the nature and severity of the effect; 
c. the sensitivity of the human (sub-)population to which the quantitative and/or qualitative 


information on exposure applies.” 


From this it follows that, based on an integration of all available and relevant human health hazard 
data, the DNEL can be considered as an ‘overall’ No-(Adverse-)Effect-Level (N(A)EL) for a given 
exposure (route, duration, frequency), accounting for uncertainties/variability in these data and the 
human population exposed. Whereas the former legislation on new and existing substances required 
a comprehensive risk assessment and a risk characterisation (RC) for all relevant toxicological 
effects, REACH requires a RC for the leading health effect (i.e., the toxicological effect that results 
in the most critical DNEL) for a given exposure pattern (duration, frequency, route and exposed 
human population) associated with an exposure scenario (ES). It is to be noted that one exposure 
pattern can fit to more than one ES. 


For workplace exposure, there may already exist occupational exposure limits (OELs). Under 
certain circumstances OELs and/or the underlying information used for setting the OELs can be 
used to derive DNEL. See APPENDIX R. 8-13 for further guidance. 


The exposure/DNEL comparison (as prescribed in REACH Annex I, 6.3 and 6.4) in principle 
presents a simple tool for RC, especially for downstream users who do not have the hazard data at 
their disposal. For any exposure scenario the risk to humans can be considered to be controlled if 
exposure levels do not exceed the appropriate DNEL (REACH Annex I, 6.4). 


                                                 


3 The threshold concept is based on the assumption that substances can only cause (noncancer) toxicological effects if 
the dose exceeds a certain level. 


4 Note that exposure scenarios and exposure assessment are only needed for substances manufactured/imported/used in 
quantities >10 t/y and fulfiling the criteria for classification in any of the hazard classes or categories listed in Article 
14(4) of the REACH Regulation as amended from 1 December 2010 by Article 58(1) of Regulation (EC) No 1272/2008 
(CLP Regulation). 
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Although under REACH the assessment of control of risk to humans is principally based on the 
exposure/DNEL comparison, it may not always be possible to derive DNEL(s) for an end-point. 
This is the case when: 


A substance exerts its effect by a 
threshold mode of action, but the 
available data do not allow to 
reliably identify the threshold 


 


This might be the case for the endpoints sensitisation and irritation. 


 


A substance exerts its effect by a 
non-threshold mode of action. In 
that case it is generally assumed, as 
a default assumption that even at 
very low levels of exposure 
residual risks cannot be excluded. 
Consequently, a dose without 
potential effects cannot be 
established  


 


This might especially be the case for the endpoints mutagenicity and 
carcinogenicity when involving a non-threshold mechanism (REACH Annex 
I, 1.4.1) (see Section R.7.7). It is to be noted that, as a consequence of the 
uncertainties in establishing an exposure level adequately controlling risk for 
these non-threshold substances, a substantially different approach is needed in 
relation to assessing and expressing risks (see  Section R.8.5 ) as well as for 
their risk management. It should be noted that for carcinogens and mutagens 
used in the workplace, the Carcinogens and Mutagens Directive (2004/37/EC) 
also applies, including the hierarchy of risk management set out in that 
directive. 


Test data (for one or more 
endpoints) are absent  


There are 4 justified cases when no test data are needed, which are described 
in the following table. 
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For the two first cases above (two first rows) there is still need for a qualitative/semi-quantitative 
safety assessment in line with REACH Annex 1. Note that a DNEL-based safety assessment still 
may be needed for other end-points (with a DNEL), especially when it concerns other routes of 
exposure. Regarding the third case, the type and level of safety assessment needed depends on the 
case, and includes situations where;  


Testing could be omitted, 
based on exposure arguments; 


This relates to REACH Annex XI-3 and column 2 (specific rules for adaptations 
from column 1) in Annexes VIII-X. More detailed guidance on exposure-based 
waiving this can be found in Chapter R.5.One might argue that due to the no/low 
human exposure to a substance, the derivation of a DNEL is superfluous since the 
outcome of the risk assessment will in any case be negligible risk. However, for 
substances > 10 t/y a DNEL should be set based on the available information. 


Testing could be omitted, 
because testing was 
technically not possible as a 
consequence of the properties 
of a substance; 


The properties of a substance, e.g. high volatility/reactivity, can make testing 
dangerous or impossible. Reference to guidance on this issue to be added 
(adaptation of testing/ test methods). See also Chapter R.5 


A substance is registered as 
on-site isolated intermediate5; 


 


Any available existing information on e.g. human health effects shall be submitted, 
without any additional testing. So, if no data or no adequate data are available, it 
may not be possible to derive a DNEL5. However, for on-site isolated 
intermediates a strict control is required (REACH, Article 17). If a substance is 
used only as on-site isolated intermediate and/or as transported isolated 
intermediate, then no DNEL is required even if information is available that would 
make it possible to derive one. However, the registrant might wish to develop a 
DNEL to help documenting that the strictly controlled conditions are sufficient. 


A substance is registered as 
transported isolated 
intermediate5. 


Any available existing information on e.g. human health effects shall be submitted, 
together with the information specified in Annex VII for transported isolated 
intermediates in quantities of more than 1,000 t/y. So, if no data or no adequate 
data are available, it may not be possible to derive a DNEL5. However, for 
transported isolated intermediates exposure of the general population is not an 
issue. Given that a strict control is required, only very limited exposure may be 
expected for specific workers. (REACH, Article 18). 


If it is not possible to derive a DNEL, then REACH (Annex I) requires, that "this shall be clearly 
stated and justified" (section 1.4.2) and that "a qualitative assessment of the likelihood that effects 
are avoided, when implementing the exposure scenario, shall be carried out" (section 6.5), in the 
risk characterisation part of the CSA. 


REACH (Annex I, 1.1.2) only refers to a qualitative or semi-quantitative approach for human 
health effects for which no DNEL(s) can be derived (e.g. non-threshold carcinogens as illustrated in 
the above situation 2).  


In a strictly qualitative approach (for e.g., genotoxic substances (i.e. non-threshold mutagens) 
without information on in vivo carcinogenicity) estimation of specific levels of risk for a given 
exposure pattern is not possible and emphasis is placed on assessing the adequacy of control of 
exposure in the human population of interest (e.g. workers, consumers, or humans exposed 
indirectly via the environment). The qualitative risk characterisation approach operates with more 
qualitative measures for the potency of the substance used for developing exposure scenarios with 
appropriate risk management measures (RMMs) and operational conditions (OCs).  


                                                 


5 Note that no CSA/CSR (and thereby DNEL derivation) is formally required as part of intermediate registrations. 
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It is based on the principle that the more severe the nature of the hazard, the stricter the RMMs/OCs 
needed. This approach, in particular for high hazard substances is to some extent similar to the 
ALARA-principle (as-low-as-reasonably-achievable) originally used in the area of radiation 
protection. For further details of this approach, see Sections R.8.6. and E.3.4). 


However, it can be useful to include in this qualitative assessment an additional semi-quantitative 
element in order to assess the likelihood that effects are avoided (as required in Annex I, Section 
6.5). Thus, when no DNEL can be derived, the registrant has to conduct "a qualitative assessment of 
the likelihood that effects are avoided when implementing the exposure scenario" (REACH Annex 
I, Section 6.5). No DNEL can be derived for non-threshold mutagens/carcinogens as it is assumed 
that a no-effect-level cannot be established for these substances (either because there is no threshold 
or the threshold level cannot be determined). In such cases, and assuming that there are data 
allowing it, the registrant should develop a DMEL (derived minimal effect level), a reference risk 
level which is considered to be of very low concern. DMEL derived in accordance with the 
guidance should be seen as a tolerable level of effects and it should be noted that it is not a level 
where no potential effects can be foreseen. If a DMEL is not derived, the registrant should find 
other means for assessing/judging "...the likelihood that effects are avoided when implementing the 
exposure scenario" (Annex I, section 6.5). 


Although not strictly required under REACH, depending on the reliability and quality of the 
available data (being from epidemiological studies, from animal studies and/or from alternative 
methods such as read-across), it is strongly recommended to develop a DMEL if data are available 
to allow it. 


This guidance document sets out two (default) methodologies which can be applied for deriving a 
DMEL. For some substances very detailed information may be available (e.g. detailed data on the 
exact kinetics and mechanism of the carcinogenicity or detailed dose-response data). In such cases 
the applicant is of course allowed to use more sophisticated models simulating the low dose 
behaviour of such substances, based on a solid justification.    


It is important to stress that a DMEL is not equivalent to a DNEL. A DNEL expresses a derived 
value below which exposures should be controlled – with the underlying assumption that such an 
exposure level would be below a no-effect-level. For non-threshold effects, the underlying 
assumption is that a no-effect-level cannot be established and a DMEL therefore expresses an 
exposure level corresponding to a low, possibly theoretical, risk.  


Furthermore, it should be stressed that for carcinogens and mutagens, the Carcinogens and 
Mutagens Directive (2004/37/EC) requires that workplace exposures are avoided/minimised as far 
as technically feasible. As REACH does not overrule the Carcinogens and Mutagens Directive, the 
approach to controlling workplace exposure should therefore comply with this minimisation 
requirement.  


The DMEL approach is useful when preparing chemical safety assessment to judge the 
remaining/residual likelihood of risks (to workers, consumers, or humans via the environment). 
Based on such judgement the registrant may need to refine the way he uses or recommends to use 
the substance by revising the relevant tentative exposure scenario(s) for use of the substance.   


Contrary to the risk assessment for threshold effects, by definition for non-threshold mutagens and 
carcinogens a dose without a theoretical cancer risk cannot be derived.  
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Therefore the establishment of a reference risk level for the DMEL clearly is of societal concern 
and needs policy guidance. Although there is no EU legislation setting the 'tolerable' risk level for 
carcinogens in the society, cancer risk levels have been set and used in different contexts (See 
APPENDIX R. 8-14 for various values previously applied within and outside the EU). Based on 
these experiences, cancer risk levels of 10-5 and 10-6 could be seen as indicative tolerable risks 
levels when setting DMELs for workers and the general population, respectively. Alternatively, a 
reference exposure level judged to be of very low concern can be obtained by applying a large 
assessment factor to a suitable starting point from a rodent long-term cancer bioassay or from 
reliable human epidemiological studies. 


In conclusion, for threshold substances, a DNEL is a level of exposure which should not be 
exceeded, indicating control. For non-threshold substances, a DMEL is a risk-related reference 
value that should be used to better target risk management measures. Exposure levels below a 
DMEL are judged to be of very low concern, due to a high likelihood that effects are avoided for 
the particular Exposure Scenario under consideration. 


R.8.1.2 Overview of aspects to be considered in derivation of DNEL(s) / DMEL(s) 


Based on the specification given in REACH (Annex I, Section 1.4.1), several aspects need to be 
considered in deriving DNEL(s). These are addressed below. It is to be noted that most aspects (in 
particular on uncertainty/variability, populations, and routes) also apply to the derivation of 
DMEL(s). 


R.8.1.2.1 Data requirements 


The derivation of DNELs is required for the chemical safety assessment (CSA) of substances 
manufactured/imported/used in quantities from 10 t/y onwards. For each tonnage level standard 
data requirements have been specified in REACH (Annex VII-X, in conjunction with Annex XI), 
but REACH also requires that any other relevant hazard information that is available (i.e. on other 
endpoints and/or from other test and non-test methods) is taken into account. Even at the lower 
tonnage levels the data requirements include several studies that should allow the derivation of a 
quantitative estimate of the dose without adverse effects, i.e. a NOAEL (e.g. 28/90 repeated dose 
toxicity study, screening reproductive/developmental toxicity study) and thus the derivation of a 
DNEL. However, the derivation of a DNEL for lifetime exposure from the minimal dataset required 
for the 10-100 t/y band, by default application of assessment factors for several extrapolation steps, 
including duration extrapolation, involves considerable uncertainty. As further toxicological 
information is requested at each higher tonnage level or becomes available in the scientific 
literature, more robust estimation becomes possible. DNEL(s) should therefore be reconsidered if 
further information becomes available at higher tonnage levels. 


For derivation of DNELs, all available hazard information needs to be evaluated (see Chapter R.7) 
and, where possible, dose descriptors (N(L)OAEL, benchmark dose, etc.) need to be established 
(see Section  R.8.2). It is to be noted that under REACH the data may originate from experiences 
from humans (e.g., case reports or epidemiological studies), studies with experimental animals, in 
vitro studies and non-testing sources ((Q)SAR), read across or chemical categories) – see Chapters 
R.6 and R.7. 
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R.8.1.2.2 Uncertainty/variability 


REACH requires differences between effect assessment data and the real human exposure situation 
to be addressed, taking into account variability and uncertainty within and between species. 


In order to address these differences, assessment factors (AF) should be applied. The applied AFs 
only correct for uncertainties/variability in the effect data, not for exposure uncertainties.  


R.8.1.2.3 Populations 


DNELs may have to be derived for workers and the general population. The general population 
includes consumers, and humans exposed via the environment, with the DNEL usually being 
identical for consumers and human via the environment. Under certain circumstances it might also 
be necessary to derive DNELs for certain subpopulations, i.e. covering a particular higher 
sensitivity (e.g. in case of indication of higher sensitivity of children for certain end-points). 
Another reason for assessing whether a DNEL covers a specific sub-population is when there is a 
specific exposure of this sub-population, e.g., exposure of children via toys, requiring a sub-
population-specific assessment. 


It is not always necessary to derive DNELs for all mentioned populations. Depending on the 
exposure pattern, only DNELs for the relevant populations will have to be derived. It has to be 
justified why the selected populations have been considered as relevant (and others as irrelevant). 
The DNELs should be named, e.g., worker-DNEL or general population-DNEL (see Table R. 8-1 
for examples).  


As already noted, APPENDIX R. 8-13 gives further guidance on how to address the situation where 
an occupational exposure limit (OEL) exists for workplace exposures. 


R.8.1.2.4 Routes 


In view of the anticipated exposure routes for the various populations, DNELs may have to be 
derived for oral exposure (consumers/human via the environment), inhalation exposure 
(workers/consumers/human via the environment), dermal exposure (workers/consumers, and 
potentially humans via the environment, e.g., via contaminated soil).  As appropriate also combined 
exposure needs to be addressed (see Section E.3.5). 


It is not always necessary to derive DNELs for all mentioned routes. Depending on the exposure 
pattern, only DNELs for the relevant routes of exposure will have to be derived. It has to be 
justified why the selected exposure routes have been considered as relevant (and others as 
irrelevant). In defining the DNEL, the route should be added last, e.g., worker-DNEL long-term for 
dermal route (Table R. 8-1).   


R.8.1.2.5 Duration of exposure 


Depending on the exposure scenario, the exposure duration can vary from a single event to an 
exposure for several days/weeks/months per year, or it might even be continuous (as is, e.g., the 
case for humans exposed via the environment). Since the duration of exposure will often have an 
impact on the effect(s) that may arise, DNELs may have to be derived for various exposure 
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durations, thereby matching as closely as possible the exposure duration in the toxicity study with 
the exposure duration in the exposure scenario. 


Two main types of DNELs can be distinguished, DNELlong-term and DNELacute. 


A DNELlong-term, i.e., a DNEL for effects that occur upon repeated exposure, shall always be 
derived. Toxicity studies that give information on these possible ‘long-term’ effects of a substance 
are: repeated dose toxicity studies, reproductive toxicity studies (including developmental toxicity 
studies), and carcinogenicity studies. 'Long-term' is here used as a more general term, including, 
e.g., sub-chronic (usually 90 days) as well as chronic (usually 1.5 - 2 years) studies. 


Given that often N(L)OAELs in toxicity studies decrease with increasing exposure duration, a 
DNEL based on a N(L)OAEL from a chronic toxicity study will generally be lower than a DNEL 
based on a N(L)OAEL from a sub-chronic, sub-acute or acute toxicity study. Thus, in general a 
DNEL established for chronic exposure will be the lowest DNEL, covering also shorter than 
chronic exposures. Therefore, for most substances and exposure scenarios the DNELlong-term will be 
sufficient for controlling risks. In defining the DNEL, the duration should be mentioned directly 
after DNEL, e.g., worker-DNELlong-term for dermal route. 


Note that the repeated exposure resulting from a certain exposure scenario is to be expressed as the 
actual daily dose, bearing in mind that for workers a day is 8 hours, for human via the environment 
a day is 24 hours, and for consumers a day is 1-24 hours (depending on the scenario, e.g., type of 
consumer product). The actual daily dose is independent of the exposure frequency. This means that 
if for a certain scenario, worker or consumer exposure is for instance only for a number of days per 
year, the exposure value is the actual dose on the exposure days, and not the daily dose averaged out 
(and thus divided!) over the whole year.  


The establishment of an acute toxicity DNEL set for effects occurring after a single exposure of a 
few minutes up to 24 hours is not only cumbersome (there is no established consensus 
methodology) and resource-intensive but probably unnecessary, as the long-term DNEL is normally 
sufficient to ensure that these effects do not occur. It is therefore proposed that if an acute toxicity 
hazard (leading to C&L) has been identified, a DNEL for acute toxicity is only established for the 
effects of peak exposures as these peaks can be significantly higher than the average daily exposure 
and the long-term DNEL (to be complied with on average over e.g. a working day) may be 
insufficient to limit them. Overall, therefore, a DNEL for acute toxicity should be derived if an 
acute toxicity hazard (leading to C&L) has been identified and there is a potential for high peak 
exposures, for instance when sampling or connecting/disconnecting vessels. This is most relevant 
for workers exposed to high peak concentrations of volatile and toxic substances, but may in some 
cases also be relevant for consumers. High peak exposures are usually assessed for the inhalation 
route only, so this guidance outlines how to set acute toxicity DNELs for the inhalation route.  


Acute toxicity studies in animals generally concern single oral or dermal administration of 
substance, or inhalation exposure for four hours. A DNELacute can generally be defined as a DNEL 
for effects that occur after exposure for a short period of time (from minutes to a few hours). The 
potential for short-term high level (i.e. peak) inhalation exposure is of most concern for workers, 
and hence, the occupational exposure assessment should always consider the possibility for such 
peak inhalation exposures, as these peaks could potentially be significantly above the typical (daily 
average) exposure level. If a DNEL for acute inhalation toxicity needs to be established (based on 
the toxicological profile of the substance concerned), this should be derived only for a specified 
fraction of the daily exposure duration (usually 15 minutes for workers) (see Sections R.7.4, R.8.2, 
and APPENDIX R. 8-8 for further information on setting DNELs for acute toxicity).  







Chapter R.8: Characterisation of dose [concentration]-response for human health 
 


9 


For peak inhalation exposure to volatiles, the available human experience (e.g., case studies) should 
be assessed. Information on effects occurring after peak exposure can thus be obtained from human 
experience and from acute toxicity studies in animals.  


It is to be noted that 'acute' effects may manifest themselves immediately, but also considerable 
time after the exposure. Effects occurring early after onset of exposure in some target organ toxicity 
studies can also be useful, e.g. neurotoxicity, irritation and sensitisation studies, mutagenicity 
studies, and also repeated dose toxicity studies and reproductive toxicity studies (including 
developmental toxicity studies). For inhalation exposure for periods longer than 15 minutes, the 
long-term DNEL should be used. 


For the dermal and oral exposure routes, ‘short-term’ exposures should normally be assessed using 
the long-term DNELs. However, for some substances, it may also be relevant to derive a DNELacute 
for single dermal and/or oral exposures, in general following the principles outlined in APPENDIX 
R. 8-8.  


R.8.1.2.6 Systemic and local effects 


Depending on the substance, DNELs may have to be established for systemic effects, for local 
effects or for both. 


- A local effect is an effect that is observed at the site of first contact, caused irrespective of 
whether a substance is systemically available. 


- A systemic effect is defined as an effect that is normally observed distant from the site of first 
contact, i.e., after having passed through a physiological barrier (mucous membrane of the gastro-
intestinal tract or of the respiratory tract, or the skin) and becomes systemically available. 


It should be noted, however, that toxic effects on surface epithelia may reflect indirect effects as a 
consequence of systemic toxicity or secondary to systemic distribution of the substance or its active 
metabolite(s). 


A DNEL should preferably cover both systemic and local effects. DNELs for systemic effects can 
in principle be based on all types of studies, unless low dose local effects prevent appropriately high 
systemic exposure to occur. For DNELs covering local inhalation and local dermal effects, 
however, route-specific data need to be available. If separate DNELs are set for local and systemic 
effects, the DNELs have to be specified by adding local or systemic to the DNEL (e.g., worker-
DNEL long-term for dermal route-systemic) (Table R. 8-1). 


R.8.1.2.7 Units 


DNELs should generally be expressed as external values. Thus, for substances with inhalation as 
the single or major route of exposure, external values is preferred as they are more easily interpreted 
in compliance assessment of use conditions when mostly only external exposure estimates are 
available. Furthermore, for local effects, which per definition cannot be expressed in internal 
values, external values must be used. The units to be used are given in the footnotes of Table R. 8-1 
(below).  


However, the DNEL may also be expressed as internal biomarker values, but this only applies to the 
limited number of substances where internal values, i.e. biomonitoring data (e.g., biomarkers), are 
available and have been reliably associated with effects. In general, if having both biomonitoring 
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and monitoring data, and effects data corresponding to both types of exposure data, the most 
appropriate and/or reliable data/method should be used for setting the DNEL. When deriving an 
internal biomarker DNEL, it has to be clearly indicated that it is a biomarker value, e.g., by 
mentioning biomarker after DNEL (DNELbiomarker). 


The body weights to be used in the calculations are 60 and 70 kg for the general population and for 
workers, respectively. 


 


Table R. 8-1 DN(M)ELs that may need to be derived, and examples on the nomenclature 


Exposure pattern DNEL/DMEL  (appropriate unit) 


 Workers  General population 3 


Acute – inhalation, systemic effects1 worker-DNEL acute for 
inhalation route-systemic 


General population-DNEL acute for 
inhalation route-systemic 


Acute – dermal, local effects2 worker-DNEL acute for dermal 
route-local 


General population-DNEL acute for 
dermal route-local 


Acute – inhalation, local effects2 


 


worker-DNEL acute for 
inhalation route-local 


General population-DNEL acute for 
inhalation route-local 


Long-term – dermal, systemic effects1 worker-DNEL long-term for 
dermal route-systemic 


General population-DNEL long-term for 
dermal route-systemic 


Long-term – inhalation, systemic effects1 worker-DNEL long-term for 
inhalation route-systemic 


General population-DNEL long-term for 
inhalation route-systemic 


Long-term – oral, systemic effects1 Not relevant General population-DNEL long-term for 
oral route-systemic 


Long-term – dermal, local effects2 worker-DNEL long-term for 
dermal route-local 


General population-DNEL long-term for 
dermal route-local 


Long-term – inhalation, local effects2 worker-DNEL long-term for 
inhalation route-local 


General population-DNEL long-term for 
inhalation route-local 


1 Units for systemic exposure are mg/m3 for inhalation, and mg/kg bw for oral and dermal exposure 


2 Units for local effects are mg/m3 for inhalation; and for dermal exposure: mg/cm2 skin, mg/person/day (e.g., calculated based on the 
deposited amount per cm2 times the actually exposed body area), or a measure of concentration (% or ppm) 


3 General population includes consumers and humans via the environment. In rare cases it may also be relevant to derive a DNEL for 
specific subpolulations, such as children. 


R.8.1.2.8 Human data as a source for the derivation of a DNEL and/or a DMEL 


Since DNELs and DMELs are used in the assessment of risks to humans, human data are an 
appropriate basis also for the derivation of DNEL/DMEL. Human data are valuable as a source of 
hazard information because they apply directly to the human species, and the mode of action (MoA) 
is usually relevant. As a consequence, no inter-species assessment factor is needed when human 
data are used for derivation of DNEL/DMEL. Furthermore, human data have in most cases been 
obtained from relevant exposure conditions and are based on an adequate route of exposure. In 
addition, human data most often come from studies covering a more heterogeneous sample of the 
population than animal studies carried out on inbred strains. Nevertheless, the quality of the human 
data needs to be ensured. Under REACH human data, when available and relevant, are used in the 
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human hazard assessment and as part of the Chemical Safety Assessment as described in Annex I of 
the REACH Regulation. More specifically, according to Annex I the human health hazard 
assessment comprises four steps: 


Step 1: Evaluation of non-human information. 


Step 2: Evaluation of human information. 


Step 3: Classification and labelling. 


Step 4: Derivation of DNELs.  


Furthermore, according to the provisions of Annex XI of the REACH Regulation “Historical 
Human Data”6 can be used to adapt the standard testing requirements of Annexes VII to X provided 
that the quality of the data is properly assessed and found to be adequate. 


Human data can come from analytical epidemiology studies, descriptive or correlation 
epidemiology studies, case reports, clinical studies, poison centre information, occupational disease 
registries or other occupational surveillance systems. When they are already available, well-
conducted controlled human exposure studies in volunteers, including low exposure toxicokinetics 
studies, can also be used in risk assessment. However, few human experimental toxicity studies are 
available due to the practical and ethical considerations involved in deliberate exposure of 
individuals. Such studies, e.g. studies carried out for the authorisation of a medical product have to 
be conducted in line with the World Medical Association Declaration of Helsinki, which describes 
the general ethical principles for medical research involving human subjects (World Medical 
Association, 2000). It is emphasised that testing with human volunteers is strongly discouraged, but 
when there are good quality data already available they should be used as appropriate, in well 
justified cases (see Chapter R.4). 


Human data differ from animal data in that they are mostly derived from observational (non 
experimental) studies in contrast to controlled experimental animal studies. This has profound 
consequences for the reviewing and handling of data. In experimental studies data quality is 
controlled a priori by the experimental study design while the relevance to humans needs to be 
assessed a posteriori. In observational human studies, data quality control is done in connection with 
data analysis (a posteriori) with focus on the validity of the data. Furthermore, animal studies are 
done in inbred strains, whereas epidemiological studies are done on heterogenic populations. This 
implies that the process to arrive at a dose descriptor from human studies is somewhat different from 
that of obtaining a dose descriptor from animal studies. Quality considerations in particular differ 
from those for experimental studies and the accuracy of the exposure information is an important 
issue. APPENDIX R.8-15 gives guidance for all the phases to arrive at a dose descriptor and to 
derive DNEL/DMEL from human data (see Figure R.8-6 in APPENDIX R.8-15). The process 
leading to the identification of the leading health effect and the associated levels of exposure is also 
described in APPENDIX R.8-15. There are specific uncertainties that deserve attention when using 
human data. These include the influence of bias, confounding from mixed exposures and other risk 
factors and accuracy of the exposure information. Therefore special expertise is needed when using 
epidemiological or other human data for obtaining DNELs/DMELs. 


The term “dose descriptor” is used to designate the exposure level (dose or concentration) that 
corresponds to a quantified level of risk of a health effect in a specific study. In animal studies 
common dose descriptors for threshold effects are NOAEL (No Observed Adverse Effect Level) or 


                                                 


6 Historical Human Data is a term used by REACH. It refers to already available human data. 
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LOAEL (Lowest Observed Adverse Effect Level), while examples of dose descriptors of non-
threshold effects are T25 and BMD10. For epidemiological or other human data, typical dose 
descriptors for threshold effects are exposure levels for which health effects are not observed or are 
observed (NOAEL or LOAEL, or NOAEC etc.) as well. For non-threshold effects the dose 
descriptors are often expressed as  levels of exposure that are associated with a Relative Risk (RR) 
or comparable relative risk metrix such as Odds Ratio (OR), Standardised Mortality Ratio (SMR) or 
Standardized Incidence Ratio (SIR). Nevertheless, levels of exposure associated with such relative 
risk metrics can also be used as dose descriptors for threshold effects. 


Human data are in principle the most relevant source of information on human toxicity (see Chapter 
R.4). Since there may be limitations in reliability of human studies (e.g. problems in study design, 
analysis and reporting as well as limited coverage of the different target organs), they are normally 
considered together with animal and other data. For many chemicals, both human data and animal 
data are available (see Money 2007 for a summary on the use of human data under the Existing 
Substances Regulation). Therefore an integrated approach is required. This also applies to 
DNEL/DMEL derivation. APPENDIX R.8-15, Phase 9, provides advice on the integration of 
animal and human data. In this approach, the criteria for the selection of useful data are the quality 
and relevance of the data and the level of the DNELs/DMELs obtained from human versus animal 
data. It is assumed that before the integration phase is started, the relevant animal studies have been 
examined and the DNELs/DMELs have been derived from them according to the guidance given in 
Sections R.8.2 to R.8.6.  


An important element of the CSR is the justification and documentation of the choices made in the 
DNEL/DMEL derivation, in particular, when choosing the assessment factors, dose descriptors and  
the leading health effect. 


R.8.1.3 Overview of DNEL/DMEL-derivation, critical DNEL(s)/DMEL, other measures of 
potency 


The process for deriving DNEL/DMEL and/or arriving at other measures for the potency can be 
derived as follows: 


Step 1: Gather typical dose descriptors (e.g. N(L)OAEL, BMD, LD50, LC50, T25, BMD(L)10, 
OR, RR....) from all available and relevant studies on the different human health endpoints 
(see Section R.8.2) and/or other information of the potency when no dose descriptor is  
available. 


Step 2: Decide on mode of action (threshold or non-threshold) and which next step(s) to choose 
(i.e., step 3-1, 3-2, and/or 3-3) (see Section R.8.3) 


Step 3-1:  Derive, where possible, DNEL(s) for threshold endpoints by 
a) selection of relevant dose-descriptor(s) for the endpoint concerned 
b) modification, when necessary, of relevant dose descriptor(s) per endpoint to the correct 


starting point (i.e., correct the unit of exposure) 
c) application, when necessary, of assessment factors to the correct starting point to obtain 


endpoint-specific DNEL(s) for the relevant exposure pattern (duration, frequency, 
route and exposed human population) (see Section R.8.4) 


 
Step 3-2: If possible, derive DMEL(s) for non-threshold endpoints by 


a) selection of relevant dose-descriptor(s) for the endpoint concerned 
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b) modification, when necessary, of relevant dose descriptor(s) per endpoint to the correct 
starting point (i.e., correct the unit of exposure) 


c) application, when necessary, of assessment factors/high to low dose risk extrapolation 
factor7 to the correct starting point to obtain endpoint-specific DMEL(s) for the 
relevant exposure pattern (duration, frequency, route and exposed human population) 
(see Section R.8.5) 


 
Step 3-3: Follow a more qualitative approach when no dose descriptor is available (see Section 


R.8.6) 


Step 4: Select the leading health effect(s) and the corresponding DNEL, DMEL or other 
qualitative/semi-quantitative description (see Section R.8.7) 


Please, note that the four step process described here is considered the most adequate for the 
derivation of DNEL/DMEL from animal studies. In case human data are available, the nine phase 
approach described in APPENDIX R.8-15 is recommended. 


R.8.2 Step 1: Gather typical dose descriptors and/or other information on potency 


Step 1: Gather typical dose descriptors (e.g. N(L)OAEL, BMD, LD50, LC50, T25, BMD(L)10, OR, 
RR....) from all available and relevant studies on the different human health endpoints and/or other 
information on potency when no dose descriptor is available 


Dose response assessment - Derivation of a N(L)OAEL/BMD 


 
It is generally agreed that many of the adverse effects of health caused by substances are not 
expressed until the substance, or an active metabolite, reaches a threshold concentration in the 
relevant organ. Whether or not this threshold concentration is reached is related to the level of 
exposure of the organism (human or test animal) to the substance: for a given route of exposure, 
there will be a threshold exposure level which must be attained before effects are induced. The 
threshold exposure dose or concentration may vary considerably for different routes of exposure, 
and for different species because of differences in toxicokinetics and possibly also in mechanisms 
of action. The observed threshold dose or effect level in a toxicity test will be influenced by the 
sensitivity of the test system and is a surrogate for the true so-called No Adverse Effect Level 
(NAEL).  


The No Observed Adverse Effect level (NOAEL) identified in a particular test will be simply the 
highest dose level or concentration of the substance used in that test at which no statistically 
significant adverse effects were observed, i.e. it is an operational value derived from a limited test. 


For example if the dose levels of 200, 50, 10 and 5 mg.kg-1.day-1 of a substance have been used in a 


test and adverse effects were observed at 200 and 50 mg.kg-1.day-1 but not at 10 or 5 mg.kg-1.day-1, 


the derived NOAEL will be 10 mg.kg-1.day-1. Thus, the NOAEL and LOAEL (lowest observed 
adverse effect level) values for a given study will depend on the experimental study design, i.e. the 
selection of dose levels and the spacing between doses. 


                                                 
7  The term assessment factor is used because of it being a neutral term. However, these factors can in the DMEL-
approach also be viewed as ‘correction factors’ and ‘uncertainty factors’.  
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If there are several studies addressing the same effects from which different NOAELs could be 
derived, normally the lowest relevant value should be used in DNEL derivation. When it is not 
possible to identify the NOAEL in a repeated dose study, the “lowest observed adverse effect level” 
(LOAEL) should be used in the risk characterisation. If a NOAEL becomes available subsequently, 
from another test, the risk characterisation should be re-addressed and revised, if necessary, in the 
light of the new information. 


The sensitivity of a study, (which is related to the toxicological endpoint, the potency of the toxic 
substance, the exposure period and frequency, the variability within the species, the number of dose 
groups and the number of animals per dose group) may limit the extent to which it could be possible 
to derive a reliable NOAEL from a particular test. In these cases where it is impossible to derive a 
NOAEL, at least a LOAEL should be identified. 


It is recognised that the NOAEL is not very accurate with respect to the degree to which it 
corresponds with the (unknown) true NAEL. Also, the data obtained at one dose (NOAEL) are used 
rather than the complete dose response data set (Woutersen et al., 1997). In case sufficient data are 
available, the shape of the dose response curve should be taken into account. In the case of a steep 
curve the derived NOAEL can be considered as more reliable (the greater the slope, the greater the 
reduction in response to reduced doses); in the case of a shallow curve, the uncertainty in the 
derived NOAEL may be higher and this has to be taken into account in the DNEL derivation. If a 
LOAEL has to be used, then this value can only be considered reliable in the case of a very steep 
curve. In response to the general call for consideration of the dose response curve as a whole rather 
than to use only the data obtained at one dose (NOAEL) for risk characterisation, alternatives for 
dose-response assessment have been proposed such as the benchmark dose (BMD) concept (Crump, 
1984; Gaylor, 1988; US EPA, 1995; Slob and Pieters, 1998) and categorial regression (Hertzberg, 
1989). 


Advantages of this approach over the NOAEL are:  


 the Benchmark dose is derived using all experimental data and reflects the dose-response 
pattern to a greater degree; 


 the Benchmark dose is independent of predefined dose levels and spacing of dose levels; 
 the Benchmark approach makes more reasonable use of sample size, with better designs 


resulting in higher Benchmark doses. 
 


A disadvantage of this new method is the uncertainty with respect to the reliability of the approach 
in case results are obtained from toxicity studies performed according to the requirements defined in 
current guidelines (The Test Methods Regulation (Council Regulation (EC) No 440/2008)) contains all the 
test methods previously included in Annex V to Directive 67/548/EEC. , OECD guidelines). For the 
derivation of reliable dose-response relationships, the classical study design of three dose groups 
and a vehicle control group is far from ideal, especially if one considers the unfavourable possibility 
that in a particular experiment, adverse effects may be identified only at the highest dose level.  


An improved benchmark model fit would be possible by increasing the number of dose groups 
without changing the total number of animals in the test. However, such a change in study design 
would generally no longer allow a proper derivation of a NOAEL. Thus, in practice, the NOAEL 
and the benchmark concepts appear to be incompatible. 


The BMD can be used in parallel to derivation of a NOAEL or as an alternative when there is no 
reliable NOAEL. In addition, the Benchmark dose (BMD) approach is, when possible, preferred 
over the LOAEL-NAEL extrapolation (See also US EPA, 1995; Barnes et al., 1995; Slob, 1999; 
Vermeire et al., 1999, for further details on the BMD approach). 
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Unless a threshold mechanism of action is clearly demonstrated, it is generally considered prudent 
to assume that thresholds cannot be identified in relation to mutagenicity, genotoxicity, and 
genotoxic carcinogenicity, although a dose-response relationship may be shown under experimental 
conditions. Details on the derivation of different dose descriptors (T25, BMD(L)10) based on 
animal studies for non-threshold carcinogens are given in APPENDIX R.8-6. 


It is possible that for a particular endpoint data from more than one study are available (e.g. in 
different species, with different durations), and that these studies are all relevant and appropriate 
(with respect to conduct, tested species relevant for humans, etc.). The dose descriptor can also be 
set based on experience of toxic effects in humans. Since it is not possible to know beforehand 
which of these dose descriptors will turn out be critical for the endpoint-specific DNEL, it might 
sometimes be relevant to derive DN(M)EL for more than one study per endpoint. Particularly when 
there is exposure through several routes, there is need for a DNEL for each exposure route (see 
Section R.8.7). The choice of key studies and derivation of DN(M)ELs will depend on expert 
judgement, including the use of a weight of evidence approach. In any case the choice of one or 
more dose descriptors should be justified. Some special considerations on the identification of the 
typical dose descriptor for some of these endpoints are given below.  


R.8.2.1 Dose descriptor for acute toxicity, irritation/corrosion, skin sensitisation, 
reproductive toxicity 


As compared to the straight-forward derivation of DNEL for repeated dose toxicity, it may be more 
difficult for the endpoints acute toxicity, irritation/corrosion, skin sensitisation, and reproductive 
toxicity (see Chapter R.7). For instance, whereas the ideal starting point for the derivation of the 
acute toxicity DNEL should be the NOAEL or LOAEL for sub-lethal effects, such as local 
respiratory irritation caused by cytotoxicity or CNS depression, sometimes only data from 'LD50-
studies' are available. Likewise, there is usually no strict NOAEL or NOAEC identified in studies 
on irritation, corrosion, or sensitisation. Therefore, in many, or even most cases, the lack of 
NOAEL(C), dose-response or indication of potency will require that a more qualitative approach is 
followed (see Section R.8.6). However, for cases where good data (i.e., dose descriptors) are 
available, which has to be evaluated on a case-by-case basis, allowing setting DNELs for these end-
points additional guidance on setting DNELs has been provided in APPENDIX R. 8-8 to 
APPENDIX R. 8-12. For these cases, the registrant needs to justify the approach within the context 
of the available data. For endpoints not mentioned in these appendices, the normal guidance should 
be followed.  


Next step is to collect in a table (see Table R. 8-14 of APPENDIX R. 8-1) all available dose 
descriptors (or, if a dose descriptor can not be identified, other information potency) from the 
available data for the different human health endpoints, thereby making a distinction between local 
and systemic effects where applicable.  


R.8.3 Step 2: Decide on mode of action (threshold or non-threshold) and which next 
step(s) to choose 


Before actually deriving DNEL(s) or DMEL(s) on the basis of the derived dose descriptors, it is 
important to determine whether the substance exerts its effect by a non-threshold mode of action. In 
other words: is the substance a non-threshold mutagen or non-threshold carcinogen?  


-  If the answer is NO, the substance exerts its effect by a threshold mode of action. In principle, 
DNELs will have to be derived for the different threshold endpoints, based on the most relevant 
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dose descriptors for these endpoints (step 3-1). When the available data do not allow to reliably 
identify the threshold, and thus no quantitative dose descriptor and DNEL can be derived, a 
more qualitative approach has to be taken (step 3-3).  


- If the answer is YES, the substance exerts its effects entirely or partly by a non-threshold mode 
of action (for mutagenicity/carcinogenicity). In addition, the substance may also partly exert its 
effect by a threshold mode of action (for other human health endpoints). For the non-threshold 
effects, in principle any level of exposure carries a risk and thus no dose without effect can be 
established (see also Section R.8.1.1). Therefore, for these effects DMEL(s) should be derived 
(if data allow that), on the basis of the most relevant dose descriptors (step 3-2). For the 
threshold effects of the substance, DNELs will have to be derived, on the basis of the most 
relevant dose descriptors (step 3-1). When no dose descriptor is available and thus no 
DMEL/DNEL can be derived for a certain endpoint, a more qualitative approach has to be taken 
(step 3-3). 


It is to be noted that the decision on a threshold and a non-threshold mode of action may not always 
be easy to make, especially when, although a biological threshold may be postulated, the data do 
not allow identification of it. If not clear, the assumption of a non-threshold mode of action would 
be the prudent choice. 


For mutagens/carcinogens, it should be stressed that the Carcinogens and Mutagens Directive 
(2004/37/EC) requires that occupational exposures are avoided/minimised as far as technically 
feasible. As REACH does not overrule the Carcinogens and Mutagens Directive, the approach to 
controlling workplace exposure should therefore comply with this minimisation requirement.  


Step 2 is exemplified in the following flow-chart (Figure R. 8-1). 
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Figure R. 8-1 Illustration of how to perform the assessment dependent on the type of 
mechanism of action (threshold and/or non-threshold) 


 


* if relevant, apply Directive 2004/37/EC 


DNELs should normally be developed in parallel to the DMEL. This can be particularly relevant 
when the DMEL and DNEL concerns different exposure pathways.  


R.8.4 Step 3-1: Derive DNEL(s) for threshold endpoints  


As indicated in Section R.8.1.3, DNELs for threshold endpoints are derived following a procedure 
consisting of the following steps: 


a. selection of relevant dose-descriptor(s) for the endpoint concerned (see further Section R.8.4.1) 
b. modification, when necessary, of relevant dose descriptor(s) per endpoint to the correct starting 


point (i.e., correct the unit of exposure) (see further Section R.8.4.2) 
c. application, when necessary, of assessment factors to the correct starting point to obtain 


endpoint-specific DNEL(s) for the relevant exposure pattern (duration, frequency, route and 
exposed human population) (see further Section R.8.4.3) 


Substance only 
has threshold 
effects 


Substance has 
threshold + 
non-threshold 
effects 


Derive DMELs 
for non-threshold   
effects * 


Is dose 
descriptor 
available for 
threshold 
effect?


Is dose 
descriptor 
available for 
non-threshold 
effect? 


Go to 
STEP 3-2 


Go to 
STEP 3-3 


Go to 
STEP 3-1 


Is substance       
non-threshold 
mutagen/ 
carcinogen? 


NO


YES


YES


NO


YES
Derive DNELs 
for threshold 
effects  


Go to 
STEP 3-3 


NO 
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R.8.4.1 a) Select the relevant dose-descriptor(s) for the endpoint concerned 


For each human health threshold endpoint, one or more dose-descriptors from the available data 
have been compiled in step 1 (see Section R.8.2). When more than one dose descriptor is selected 
steps b and c have to be considered for each of these for that endpoint. 


R.8.4.2 b) Modify, when necessary, the relevant dose descriptor(s) per endpoint to the 
correct starting point 


In a few situations, the effects assessment is not directly comparable to the exposure assessment in 
terms of exposure route, units and/or dimensions. In these situations, it is necessary to convert the 
dose descriptor for the threshold effect (e.g. N(L)OAEL, benchmark dose, LD/LC50) into a correct 
starting point (i.e., correct the unit of exposure, e.g. corrected N(L)OAEL). This applies to the 
following situations: 


1. If for a given human exposure route there is a dose descriptor for the same route in 
experimental animals but for that particular exposure route there is a difference in 
bioavailability between experimental animals and humans at the relevant level of exposure. 


2. If for a given human exposure route there is not a dose descriptor for the same route (in 
experimental animals or humans).  


3. Differences in human and experimental exposure conditions. 
4. Differences in respiratory volumes between experimental animals (at rest) and humans (light 


activity). 


It should be noted that modification is not appropriate in cases where human exposure is evaluated 
based on biological monitoring data. In such cases (availability of valid biomonitoring data), the 
calculation of DNEL values can be straightforward if studies in animals or humans are available 
which relate the effect directly or indirectly to the biomonitoring metric. Modification is generally 
also not needed when the dose descriptor is based on human data (e.g., case studies). 


Ad 1. 


The default situation, in the absence of information, is to assume the same bioavailability for 
experimental animals and humans for a particular exposure route. However, when available 
information indicates that at the relevant level of exposure humans absorb less (or more) than 
experimental animals, the dose descriptor needs to be corrected for this difference in bioavailability. 


Ad 2. 


If no adequate experimental effect data are available on the relevant route of exposure for the 
population under consideration, route-to-route extrapolation might be an alternative, however only 
for systemic effects, not for local effects (e.g. irritation of the lungs following inhalation of a 
substance).  


Even for systemic effects route-to-route extrapolation is considered appropriate only under certain 
conditions (e.g. no first pass effects). Guidance on route-to-route extrapolation of toxicity data when 
assessing health risks of chemicals has for example been produced by IGHRC (2006). When route-
to-route extrapolation is considered appropriate, corrections should be made for differences in 
kinetics and metabolism. In general, it is difficult to quantify differences in metabolism, excretion 
and distribution, so in practice only differences between the different routes as determined by the 
percentages of absorption into the systemic circulation can be accounted for.  
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It is to be noted that route-to-route extrapolation is associated with a high degree of uncertainty and 
should be conducted with caution relying on expert judgment (see APPENDIX R. 8-2). 
Additionally, relevant testing of the relevant exposure route should also be considered, or the use of 
PBPK modelling (see Section R.8.4.3.2).  


Default absorption values have been proposed for the different routes of exposure (see Section 
R.7.12. on toxicokinetics), but substance-specific data on absorption via the different routes are to 
be preferred. Such information may for instance be generated based on considerations of the 
chemical structure.  


In the absence of these data for both the starting route and the end route (the route to which the 
extrapolation is being made), worst case assumptions have to be made. Worst case in this context 
will be obtained assuming a limited absorption for the starting route, leading to a low (conservative) 
internal NOAEL. To secure a conservative external NOAEL a maximum absorption should there 
after be assumed for the end route, leading to a low external NOAEL. It is proposed, thus, in the 
absence of route-specific information on the starting route, to include a default factor of 2 (i.e. the 
absorption percentage for the starting route is half that of the end route) in the case of oral-to-
inhalation extrapolation. The inclusion of this factor 2 means for example that 50% (instead of 
100%) absorption is assumed for oral absorption, and 100% for inhalation. Note that if data on the 
starting route (oral) are available these should be used, but for the end route (inhalation), the worst 
case inhalation absorption should still be assumed (i.e. 100%). Note that this does not apply if there 
is a first pass effect, if there is non-resorption, or for bolus effects. 


No default factor should be introduced (i.e. factor 1) in case of inhalation-to-oral extrapolation, 
because a two times higher oral compared to inhalation absorption appears on empirical grounds not 
justified.  


On the assumption that, in general, dermal absorption will not be higher than oral absorption, no 
default factor (i.e. factor 1) should be introduced when performing oral-to-dermal extrapolation. 


The other possible, but less usual, situations of route-to-route extrapolation (i.e. inhalation-to-
dermal and vice versa) should be handled on a case-by-case basis. 


Ad 3. 


The exposure conditions for experimental animals in a toxicity study may differ from that of target 
populations. For example, in repeated dose inhalation studies exposure normally is 6 hours per day, 
which differs from that for workers (assumed 8 hours per day), human via the environment 
(assumed 24 hours per day), and consumers (assumed 1-24 hours per day, depending on exposure 
scenario). If the toxic effect is driven by the total (accumulated) dose, or depends on both total dose 
and the exposure concentration, concentration–time corrections (i.e. time scaling) have to be 
applied. Time scaling is not appropriate when the toxic effect is mainly driven by the exposure 
concentration (as for irritation). A useful tool for time scaling is the modified Haber’s law (Cn x t = 
k, where ‘C’ is the concentration, ‘n’ is a regression coefficient, ‘t’ is the exposure time and ‘k’ is a 
constant)  (see Section R.7.4 and APPENDIX R. 8-8 for further explanations). So, when for 
instance a NOAEC is available from a rat 6 h/d inhalation study, in most cases for workers this 
NOAEC needs to be corrected by a factor 0.75 (6/8), for human via the environment by a factor of 
0.25 (6/24) (In these cases n=1 has been considered as the most appropriate value). However, it 
should also be considered that an exposure design based on 6 hours daily exposure also includes 18 
hours daily recovery, whereas there is no recovery during continuous 24 hours exposure. The above 
correction (with a factor of factor 6/24) may therefore underestimate the risk for continuous 
exposure.   
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Ad 4. 


In case the inhalation route is involved one should also keep the principle of allometric scaling in 
mind when using inhalation volumes for animals and humans. This implies that standard respiratory 
volumes (in l/min/kg bw) for rats and humans differ by a factor of 4 (see also Section R.8.4.3 and 
APPENDIX R. 8-2, part 1). The physiological default values are given in Table R. 8-2. For certain 
situations deviations from these assumptions might be necessary, e.g. during 8 hours light activity at 
work the respiratory rate becomes higher than standard. This deviation is consistent with the 
assumption of a total breathing volume of 10 m³ for an 8-hour shift and light activity at work. These 
differences need to be corrected for, in order to obtain the correct starting point. It is to be noted that 
within one endpoint, these corrections result in a corrected starting point that is not the same for 
workers as for the general population.  


Table R. 8-2 Default physiological parameters under the allometric scaling principle 


 (see also corresponding Table in Section R.7.12) 


Species/ 
Physiological 
parameters 


Rat Human 


Body weight 250 g 70 kg 


Respiratory volume  


(standard; sRV) 


0.2 l/min/rat  


         =              allometric scaling a  
0.8 l/min/kg bw  


 


 
0.2 l/min/kg bw 


for relevant duration: 


     6 h exposure 


     8 h exposure 


   24 h exposure 


 


0.29 m3/kg bw 


0.38 m3/kg bw 


1.15 m3/kg bw 


 


5 m3/person 


6.7 m3/person 


20 m3/person 


Respiratory volume light activity 
for worker (wRV)  


     8 h exposure 


  
 


10 m3/person 


a Difference between metabolic rate scaling and body weight scaling for rats 
and humans: 4 (see also Table R. 8-3)  


How to derive a correct starting point 


In Figure R. 8-2 it is illustrated how the modification of the starting point works out in case a 
N(L)OAEC from a 6h/d inhalatory rat study is available and the human exposure conditions are 
different. In Figure R. 8-3 it is illustrated how the modification of the starting point works out for 
one of the most common situations, i.e. an oral N(L)OAEL from a rat study (in mg/kg bw/day) that 
is to be used to assess inhalatory exposure of humans (in mg/m3). Detailed guidance on 
modification of the starting point for this and other situations is given in APPENDIX R. 8-2, part 1-
2, and in Section R.8.4.3.1. 
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human-inh
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*
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1
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*
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1
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Figure R. 8-2 Modification of the starting point:  


Conversion of an inhalatory rat N(L)OAEC into a corrected inhalatory N(L)OAEC in case of 
differences between experimental and human exposure conditions  


 


 


 
 
 
 


 
 
 
 
 
 
 
 


 


Figure R. 8-3 Modification of the starting point:  


Conversion of an oral rat N(L)OAEL into a corrected inhalatory N(L)OAEC to assess human 
inhalatory exposure.  


 


 
 
 
 


 
 
 
 
 
 
 
 
 
 


 


 


 


 


For general population (in case of 24h exposure/d): 


For workers (in case of 8h exposure/d): 


          exp.cond.rat 


corrected N(L)OAEC = inhalatory N(L)OAEC   *  


            exp.cond.human 


      


          6 h/d      6.7 m3(8h)  


   = inhalatory N(L)OAEC *      *   


            8 h/d      10 m3(8h) 


      


        6 h/d 


   = inhalatory N(L)OAEC   *   


           24 h/d 


 


(for workers, in case 
of 8h exposure/d) 


(for general 
population, in case 
of 24h exposure/d) 


ABS: Absorption; sRV: standard Respiratory Volume; wRV: worker Respiratory Volume 
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APPENDIX R. 8-8 to APPENDIX R. 8-12 give further guidance on endpoint-specific modification 
of dose-descriptors for acute toxicity, irritation/corrosion, sensitisation, and reproductive toxicity.  


After modification, where necessary, of the relevant dose descriptor(s) for the various threshold 
endpoints, the corrected starting points should be collected in a table (see Table R. 8-15 of 
APPENDIX R. 8-1), one per exposed population.  


R.8.4.3 c) apply, when necessary, assessment factors to the correct starting point 


c) Apply, when necessary, assessment factors to the correct starting point to obtain endpoint-
specific DNEL(s) for the relevant exposure pattern (duration, frequency, route and exposed 
human population) 


The next step in the calculation of a DNEL is to address uncertainties in the extrapolation of 
experimental data to the real human exposure situation, taking into account variability and 
uncertainty. These uncertainties concern, e.g., differences between animals and humans in 
anticipated sensitivity towards the toxicity of the substance. All these uncertainties/differences are 
individually addressed by so-called assessment factors (AFs), that together result in an overall AF 
that is applied to the corrected dose descriptor to account for all these uncertainties. Preferably, the 
value for each individual assessment factor is based on substance-specific information. However, 
although sound in principle, in practice the approach has limitations (data are often scarce, 
especially toxicodynamic data, and human data) and, therefore, default assessment factors most 
often need to be used. Each step in the process, including any choice for an assessment factor value, 
whether substance-specific or default should be explained as transparently as possible, with a 
qualitative narrative in the chemical safety report (CSR). 


The following sections give guidance on the main issues to include in derivation of the overall AF 
applied in the general assessment procedure for threshold endpoints. The individual factors 
contributing to the overall AF are described separately in Section R.8.4.3.1. In Section R.8.4.3.3, 
guidance is given on how to combine these into an ‘overall assessment factor’. 


At the same time, the descriptions point to many issues to be considered in qualitative discussions 
of the applicability and reliability of the effects assessment database. 


Assessment factors  


Assessment factors are numerical values. They are used to address the differences between the 
experimental data and the human situation, taking into account the uncertainties in the extrapolation 
procedure and in the available data set. In principle, all data on a specific substance need to be 
reviewed thoroughly in order to use, as far as possible, substance-specific information for the 
establishment of appropriate values for the various assessment factors. When substance-specific 
information is not available, data on analogues, which act with the same mode of action as the 
chemical under consideration, should be taken into account. However, when the available data do 
not allow the derivation of substance-specific or analogue-specific assessment factors, default 
assessment factors should be applied. Although very often necessary to rely upon, the default 
assessment factors represent a fall back position rather than the starting point. 


Several publications exist on the use and/or quantification of assessment factors in human health 
risk assessment. For illustration, a short overview of defaults proposed in some of these publications 
is given in APPENDIX R. 8-3. For more background information and further reading, the reader is 
referred to the original publications.  
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Defaults typically proposed for human health risk assessment are point estimates. Additionally, 
default distributions have been proposed for assessment factors, acknowledging that lognormal 
distributions best describe variability and uncertainty in these factors. Some of these distributions 
are based on NOAEL-ratios derived from comprehensive toxicological databases. Some risk 
assessors, however, doubt the thoroughness and validity of such derived distributions.  


APPENDIX R. 8-3 reflects this situation by illustrating the wide variation in approaches. It is 
obvious, that a harmonised consensus becomes difficult although, interestingly, there are quite some 
similarities in individual and overall assessment factors obtained via the different approaches (see 
the table in APPENDIX R. 8-3). This, combined with the desire to recommend a harmonised set of 
default factors to be used in risk assessments and thereby securing transparency, has led to the 
default factors recommended in this guidance document. 


It is to be stressed that any choice for an assessment factor, whether substance-specific or default, 
should be explained as transparently as possible in the chemical safety report. The concept of 
substance-specific data to replace part or all of default assessment factors for inter- and intra-species 
differences (as described below in Section R.8.4.3.1) is elaborated upon in a recent guidance 
document from IPCS (WHO/IPCS, 2005), exemplified with case studies illustrating the types of 
data most valuable and how they can be used.  


R.8.4.3.1 Assessment factors relating to the extrapolation procedure 


Several aspects are involved in the extrapolation of experimental data to the human situation, inter 
alia, from the variability in the experimental data and from intra- and inter-species variation, the 
nature and severity of the effect, and the sensitivity of the human (sub-)population (REACH Annex 
I, Section 1.4.1). These aspects will be discussed under the following headings; 


 interspecies differences; 


 intraspecies differences; 


 differences in duration of exposure; 


 issues related to dose-response; 


 quality of whole database.  


 Interspecies differences 


Data from animal studies are the typical starting points for risk characterisations and thus 
differences in sensitivity between experimental animals and humans need to be addressed, with the 
default assumption that humans are more sensitive than experimental animals. Where human data 
are used as the starting point for the risk characterisation, no extrapolation and no assessment factor 
is necessary for interspecies differences in sensitivity. 


Interspecies differences result from variation in the sensitivity of species due to differences in 
toxicokinetics and toxicodynamics. Some of the toxicokinetic differences can be explained by 
differences in body size (and related differences in basal metabolic rate). Information on 
interspecies differences may be gathered from the toxicological database of a substance, or from the 
use of PBPK modelling (see Section R.8.4.3.2). 
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If no substance-specific data are available, the standard procedure for threshold effects would be, as 
a default, to correct for differences in metabolic rate (allometric scaling) and to apply an additional 
factor of 2.5 for other interspecies differences, i.e. toxicokinetic differences not related to metabolic 
rate (small part) and toxicodynamic differences (larger part). In case substance-specific information 
shows specific susceptibility differences between species, which are not related to differences in 
basal metabolic rate, the additional factor of 2.5 for ‘remaining differences’ should be modified 
accordingly. 


What is allometric scaling? Allometric scaling extrapolates doses according to an overall 
assumption that equitoxic doses (when expressed in mg/kg bw/day) scale with body weight to the 
power of 0.75. This results in different default allometric scaling factors for the different animal 
species when compared with humans (see Table R. 8-3). APPENDIX R. 8-2 describes in more 
detail how allometric scaling is done. 


Table R. 8-3 Allometric scaling factors for different species as compared to humansa 


Species Body 
weight 


(kg) 


AS 
factorb 


Rat 0.250 4 


Mouse 0.03 7 


Hamster 0.11 5 


Guinea pig 0.8 3 


Rabbit 2 2.4 


Monkey 4 2 


Dog 18 1.4 


a) assuming the human body weight is 70 kg 


b) not applicable when setting an inhalation DNEL based on an inhalation 
animal study (see APPENDIX R. 8-2) 


 


The factors are derived according to the formula: 


bwhuman/bwanimal 


(bwhuman/bwanimal)
0.75 


= (bwhuman/bwanimal)
0.25 


Allometric scaling is based on the assumption which was originally predicted mathematically and 
subsequently substantiated by empirical investigations (Schneider et al., 2004) that the effects of 
toxicological relevance are driven by the basal metabolic rate as it affects physiological processes 
such as cardiac output, blood flow and perfusion of liver and kidneys which, in turn, affect the 
elimination/clearance of most chemicals.  
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Allometric scaling is an empirical approach for interspecies extrapolation of a significant number of 
kinetic processes related to toxicity which is generally applicable to substances that are essentially 
renally excreted, but not to compounds that are highly extracted by the liver and excreted in the 
bile. It appears that species differences in biliary excretion and glucuronidation are independent of 
caloric demand (Walton et al., 2001).  


Allometric scaling according to caloric demand would apply most appropriately to those substances 
for which the unmetabolised parent or a stable metabolite is the relevant toxic species and clearance 
is according to first-order processes. Conversely, the applicability of allometric scaling when 
toxicity is a consequence of exposure to a very reactive parent compound (or metabolite) that is not 
removed from the site of formation, is less well supported (USEPA, 1992).   


It is to be noted that allometric scaling should not be applied if the effects are not dependent on 
metabolic rate or systemic absorption, e.g. in the case of local effects. In general, as long as route-
to-route extrapolation is not needed, allometric scaling should also not be applied in cases where 
doses in experimental animal studies are expressed as concentrations (e.g., in mg/m3 in air, ppm in 
diet, or mg/l in the drinking water) as these are assumed to be already scaled according to the 
allometric principle, since ventilation rate and food intake directly depend on the basal metabolic 
rate. However, once the concentration (e.g., ppm in diet) has been converted into a dose (e.g., 
mg/kg/day), an allometric scaling factor has to be used. Thus, it is the dose unit (original or 
transformed), and not the (experimental) route of application, that triggers the necessity for a 
species-specific factor for allometric scaling. 


Allometric scaling is also not appropriate for acute lethal effects as these effects, which are 
accomplished by an immediate and intolerable level of damage to some critical homeostatic 
processes, may be independent of caloric demand and related physiological processes which affect 
toxicity (USEPA, 2006). 


For systemic effects in case that allometric scaling is not applicable, assessment factors established 
on the basis of substance specific information should be well justified and used in a case-by case 
manner. 


Special care should be taken when route-to-route extrapolation has been performed. See detailed 
guidance on this in APPENDIX R. 8-2, and a short summary thereof in Table R. 8-4. Part 1 of 
APPENDIX R. 8-2 illustrates that the allometric scaling is partly dependent on how the route-to-
route extrapolation is being performed, and that there are two possible approaches. The preferred 
approach involves route-to-route extrapolation within one species as the first step, and interspecies 
extrapolation within the same exposure route as the second step. In this detailed guidance it is also 
indicated for the preferred approach whether allometric scaling should be included in step c of the 
DNEL derivation or whether this is already implicitly done in step b Table R. 8-4 illustrates the 
application of allometric scaling in step c when following the preferred approach (right-hand side of 
Example R. 8-1 and Example R. 8-2 in APPENDIX R. 8-2, part 1). 
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Table R. 8-4 When to apply allometric scaling (AS) factor in step c 


Human 
exposure route 


(unit) 


Experimental 
animal effect 


parameter (unit) 


Apply AS factor?a 


Oral (mg/kg 
bw/day) 


Oral (mg/kg 
bw/day) 


Yes, see APPENDIX R. 8-2, part 2 
examples A1/B2 


 Dermal (mg/kg 
bw/day) 


Yes, see APPENDIX R. 8-2, part 2 
example B6 


 Inhalatory (mg/m3) Yes, see APPENDIX R. 8-2, part 2 
example B4 


Dermal (mg/kg 
bw/day) 


Oral (mg/kg 
bw/day) 


Yes, see APPENDIX R. 8-2, part 2 
example B5 


 Dermal (mg/kg 
bw/day) 


Yes, see APPENDIX R. 8-2, part 2 
examples A1/B2 


 Inhalatory (mg/m3) Yes, see APPENDIX R. 8-2, part 2 
example B4 


Inhalation 
(mg/m3) 


Oral (mg/kg 
bw/day) 


No, see APPENDIX R. 8-2, part 2 
example B3 


 Dermal (mg/kg 
bw/day) 


No, see APPENDIX R. 8-2, part 2 
example B3 


 Inhalatory (mg/m3) No, see APPENDIX R. 8-2, part 2 
examples A2/B1 


a  It should be noted that if using the approach outlined in the left-hand side of Example R. 8-1 and 
Example R. 8-2 of APPENDIX R. 8-2, part 1, the answers in the third column would be different 
(with yes answers except the three cases involving inhalation exposure, i.e., lines 3,6, and 9, where no 
AS factor in needed). 


Local effects 


For local effects, i.e. effects at the portal of entry (on the skin, the eye, the respiratory tract or the 
gastro-intestinal tract), different factors should be taken into account when assessing interspecies 
differences. First of all, it should be noted that, since local effects are independent of the basal 
metabolic rate, allometric scaling should not be applied (allometric scaling factor of 1). For the 
remaining uncertainties in kinetic (at a smaller extent) and in dynamic (at a larger extent) 
interspecies differences, consideration of the mechanism of toxicity is crucial, e.g. if the effect is a 
simple destruction of membranes due to the physicochemical properties (e.g. pH) of the chemical 
concerned as opposed to a mechanism involving local metabolism.  


First of all, as for systemic effects, if there is data informing on these remaining uncertainties, this 
should be used to define a chemical-specific or analogue-specific factor. If there is no data 
informing on these remaining interspecies uncertainties, a default factor needs to be applied. 
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Both in terms of kinetics and dynamics, a distinction needs to be made between local effects on the 
skin, eye or gastro-intestinal (GI) tract and local effects on the respiratory tract. 


For effects on the skin, eye or GI tract, where the mechanism of effect is direct chemical/pH 
reactivity, no further kinetic considerations apply. Furthermore, in terms of dynamics, one might 
assume that animals and humans will respond to the insult in the same way. In this case, the default 
factor for remaining uncertainties of 2.5 could be reduced to 1. In contrast, where tissue metabolism 
is a factor, the same kinetic and dynamic considerations (i.e. a chemical specific remaining 
uncertainties factor or the default factor of 2.5) should apply, as would be the case for e.g. kidney or 
liver damage arising from systemic metabolism. If tissue metabolism is involved, which could lead 
to the formation of different metabolites at different rates in different species, interspecies dynamic 
differences on how these metabolites interact with specific targets (which will determine the 
ultimate toxic response) cannot be completely ruled out. 


For effects on the respiratory tract, whether the mechanism indicates that the effect seen is a simple 
destruction of membranes due to the physico-chemical properties (e.g. pH) of the chemical 
concerned or whether a local metabolic process is involved, further kinetic and dynamic 
considerations still apply.  


Given that there could be significant quantitative differences in deposition, airflow patterns, 
clearance rates and protective mechanisms between humans and animals and when there is no data 
to inform on this uncertainty, it is prudent to assume that humans would be more sensitive than 
animals to effects on the respiratory tract. In such a situation, a chemical-specific remaining 
uncertainties factor or the default factor of 2.5 should be applied, as would be the case for systemic 
effects.  


Intraspecies differences 


Humans differ in sensitivity to toxic insult due to a multitude of biological factors such as genetic 
polymorphism affecting e.g. toxicokinetics/metabolism, age, gender, health status and nutritional 
status. These differences can be the result of genetic and/or environmental influences. This 
intraspecies variation is greater in humans than in the more inbred experimental animal population. 


If the dose descriptor (e.g. N(L)OAEL, benchmark dose, etc.) has been derived from an animal 
study, animal intraspecies variation/differences has already to some extent been accounted for in 
that dose descriptor. Ideally therefore, the intraspecies factor should reflect the additional 
interspecies variability, i.e. the difference between variability in the human population and 
variability in the animal population. The variability within the experimental animals is however 
assumed to be small and in addition, difficult to quantify. Therefore the intraspecies assessment 
factors suggested below are not corrected for animal variation. 


It is recognised that in order to always cover the most sensitive person exposed to any chemical 
would require a very large default assessment factor. That is of course not workable and it is usually 
assumed that a default assessment factor of 10 is sufficient to protect the larger part of the 
population, including e.g. children and the elderly. For threshold effects, this factor of 10 is the 
standard procedure, as a default, when assessing exposure to the general population. It is recognised 
that there are differences between children and adults in toxicokinetics (especially babies in their 
first months) and toxicodynamics (especially at different stages of development). These differences 
may render children more or less susceptible to the toxic effects of a substance. A higher 
intraspecies assessment factor for children (US-EPA, 1996, recommends from 10 up to 100 when 
assessing pesticides in relation to food safety) should be considered when the following two criteria 
are both fulfilled: 
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 There are indications, obtained from, for example, experiments in adult animals, 
epidemiological studies, in vitro experiments and/or SARs (structure activity relationships), 
of effects on organ systems and functions that are especially vulnerable under development 
and maturation in early life (in particular the nervous, reproductive, endocrine and immune 
systems and also the metabolic pathways), and 


 There are deficiencies in the database on such effects in young animals.  


This line of reasoning and criteria of course also applies to the unborn child, i.e., to the pregnant 
woman.  


For workers, as standard procedure for threshold effects a default assessment factor of 5 is to be 
used, based on the fact that this sub population does not cover the very young, the very old, and the 
very ill. 


Local effects 


It is considered that information on intraspecies variation for local (concentration-dependent) 
effects is very scarce and no attempt has therefore been made to refine the default intraspecies 
factors already used for systemic effects. 


For local effects, the assessment factors to be used for intraspecies differences are therefore the 
same as those proposed above for systemic effects. 


It is to be noted that, as is the case for interspecies assessment factors, relevant substance-specific 
information on intraspecies variations should always be used to adjust or substitute the default 
factors (see e.g. WHO/IPCS, 2005). 


Differences in duration of exposure 


A factor allowing for differences in the experimental exposure duration and the duration of 
exposure for the population and scenario under consideration needs to be considered taking into 
account that a) in general the experimental NOAEL will decrease with increasing exposure times 
and b) other and more serious adverse effects may appear with increasing exposure times. 
Consequently, to end up with the most conservative DNEL for repeated dose toxicity, chronic 
exposure is the ‘worst case’. So, if an adequate chronic toxicity study is available, this is the 
preferred starting point and no assessment factor for duration extrapolation is needed. If only a sub-
acute or sub-chronic toxicity study is available, the following default assessment factors are to be 
applied, as a standard procedure (Table R. 8-5): 
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Table R. 8-5 Assessment factors for duration extrapolation 


Duration Default assessment factor 


sub-chronic to chronic 2 


subacute to chronic 6 


subacute to sub-chronic 3 


‘sub-chronic’ usually refers to a 90 day study 
‘sub-acute’ usually refers to a 28 day study 
‘chronic’ usually refers to a 1.5 - 2 year study (for rodents) 


 


These default assessment factors should be used for systemic effects and, in case of toxicity testing 
by inhalation, for local tissue damage in the respiratory tract (see e.g. experimental evidence 
reported in Kalberlah et al. (2002)).   


However, substance-specific information is preferred and, if available, should be used to modify the 
default values, upwards or downwards.   


- A lower factor (minimum 1) may for instance be used if there is specific evidence that increasing 
exposure duration does not increase the incidence or severity of adverse effects. This applies to 


 most local dermal effects. It is also relevant for certain local effects in the respiratory tract for 
which there is no substantial difference in N(L)OAECs following acute and subacute exposure 
by inhalation (the effects can thus be considered concentration- rather than dose-dependent.  


- A higher factor may for instance be used if there are indications for potential severe chronic 
effects, which cannot possibly be detected in a short term study. 


 E.g. in cases where there is in vitro or QSAR data suggestive of such effects.  


- A higher factor may also be used if there are indications for potential accumulation. 
 E.g. relevant for lipophilic substances, in which case the database needs to contain information 


on the rate of elimination to further explore the accumulation potential. If accumulation is likely, 
the toxicity studies need to be of sufficient length to cover the accumulation period (e.g. the time 
to reach a steady-state concentration). If there is limited information on these aspects, the 
assessor needs to consider whether the database may be inadequate, and to which extent this lack 
of information should affect the assessment factor. In relation to inhalation of particles of very 
low solubility these will accumulate in the lung tissue over time which may result in a further 
increase in toxicity following long term exposure (Morrow, 1992). 


Dose-response relationship 


For the dose-response relationship, consideration should be given to the uncertainties in the dose 
descriptor (NOAEL, benchmark dose…) as the surrogate for the true no-adverse-effect-level 
(NAEL), as well as to the extrapolation of the LOAEL to the NAEL (in cases where only a LOAEL 
is available or where a LOAEL is considered a more appropriate starting point). 


The size of an assessment factor should take into account the dose spacing in the experiment (in 
recent study designs generally spacing of 2-4 fold), the shape and slope of the dose-response curve, 
and the extent and severity of the effect seen at the LOAEL. 


When the starting point for the DNEL calculation is a LOAEL, it is suggested to use an assessment 
factor between 3 (as minimum/majority of cases) and 10 (as maximum/exceptional cases). 
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However, the benchmark dose (BMD) approach is, when possible, preferred over the LOAEL-
NAEL extrapolation (see Section R.8.2).  


A BMD calculated as the lower confidence limit of the dose that produces a response of 5% 
(BMD5) has, on average, been proposed to be comparable to a NOAEL (WHO, 2000). If other 
BMD indicators are used, e.g. a BMD10, it should be considered on a case-by-case basis whether an 
additional dose-response assessment factor is needed. 


When the starting point for the DNEL calculation is a NOAEL, the default assessment factor, as a 
standard procedure, is 1. However, a larger assessment factor may be applied in specific cases such 
as the following:  


 a shallow dose-response curve giving uncertainty about the statistical derivation of the 
NOAEL 


 exceptional cases of serious effects (e.g. severe irreversible effects, major malformations, 
foetal or offspring lethality) at dose levels slightly higher than the NOAEL (i.e. at the 
LOAEL) – this corresponds to a very steep dose-response curve 


 poor quality of study from which the NOAEL is derived (e.g. few animals and inconsistent 
spacing between doses) also give uncertainty about the statistically derived NOAEL 


 other concerns related to the identified NOAEL; e.g. for sensitisation (how certain is the 
NOAEL identified?) and carcinogenicity (is the mode of action for a presumed threshold 
carcinogen well understood?) 


It is difficult to give exact guidance for the magnitude of an assessment factor for such specific 
situations. They should be determined on a case-by-case basis. The registrant may also choose to 
discuss these issues qualitatively. 


In some cases neither a NOAEL nor a LOAEL can be identified, which e.g. might be the case when 
assessing acute toxicity based on a LD50 or LC50. In such situations, where dose levels with lethal 
outcome are used for DNEL calculation a much higher extra assessment factor should applied, see 
APPENDIX R. 8-8. 


Quality of whole database 


An assessment factor on the quality of the whole database should, if justified, be applied to 
compensate for the potential remaining uncertainties in the derived DNEL.  


Firstly, the evaluation of the total toxicological database should include an assessment whether the 
available information as a whole meets the tonnage driven data requirements necessary to fulfil the 
REACH requirements, or whether there are data gaps (completeness of the database).  


To account for deficiencies in the available data set and in identifying its magnitude, the assessor 
should consider both the data lacking and the data available. When there are deficiencies in the 
toxicity studies considered crucial to provide useful information for establishing the starting point, 
extra caution should be taken to address this scientific uncertainty in deriving the DNEL. Further, in 
order to account for data gaps and deficiencies in the available data set and in identifying its 
magnitude, the assessor should consider the nature of the effect occurring in particular organ 
systems, endpoints as well as at different life stages. 







Chapter R.8: Characterisation of dose [concentration]-response for human health 
 


31 


Special consideration should also be given to alternative data, e.g. in vitro data, (Q)SAR, read 
across or chemical categories. The use of alternative data is stimulated under REACH and preferred 
above performing additional animal studies, if considered justified. However, using these data in a 
quantitative way (if at all possible) might be associated with some additional uncertainty in the dose 
descriptor derived (see Chapter R.7 and general guidance on (Q)SARs and grouping of chemicals 
(Chapter R.6)). This should be accounted for.   


Secondly, the hazard data should be assessed for the reliability and consistency across different 
studies and endpoints and taking into account the quality of the testing method, size and power of 
the study design, biological plausibility, dose-response relationships and statistical association 
(adequacy of the database). 


One aspect of adequacy is reliability. Especially for the quality of the dose descriptor used (e.g. 
N(L)OAEL, BMDL) it is recommended to consider issues such as the statistical power of the study 
to detect changes from the control values, and the slope of the dose-response curve. These aspects 
are to be dealt with in the AF accounting for dose-response relationship (see above).  


The other aspect of adequacy is consistency. A weight-of-evidence approach should be used in 
assessing the level of consistency of the total data base and especially of the starting point (e.g. 
N(L)OAEL, BMDL) to be brought forward to the risk characterisation. This approach requires a 
critical evaluation of the entire body of available data for consistency and biological plausibility. 
Potentially relevant studies should be judged for quality and studies of high quality given more 
weight than those of lower quality. When both epidemiological and experimental data are available, 
occurrence of similarity of effects between humans and animals should be considered. If the 
mechanism or mode of action is well characterized, this information is used in the interpretation of 
observed effects in either human or animal studies.  


The default assessment factor to be applied for good/standard quality of the database, taking into 
account completeness, consistency and the standard information requirements, is 1. A larger 
database AF should where relevant be applied and justified on a case-by-case basis. 


Endpoint-specific issues on AF 


APPENDIX R. 8-8 to APPENDIX R. 8-12 give further guidance on endpoint-specific application 
of assessment factors for acute toxicity, irritation/corrosion, sensitisation, and reproductive toxicity.  


R.8.4.3.2 Use of PBPK modelling for deriving assessment factors 


As indicated in the introduction of Section R.8.4.3, the magnitude of the different assessment 
factors should be based preferably on substance-specific information. One way to come to such 
substance-specific assessment factors is via the use of physiologically based pharmacokinetic 
(PBPK) modelling, which can also be of great value in route-to-route extrapolation. 


 A PBPK model is an independent structural mathematical model, comprising the tissues and organs 
of the body with each perfused by, and connected via, the blood circulatory system. The principle 
application of PBPK models is in the prediction of the target tissue dose of the parent chemical or 
its reactive metabolite. Use of the target tissue dose of the toxic moiety of a chemical in risk 
assessment calculations provides a better basis of relating to the observed toxic effects than the 
external or administered exposure concentration of the parent chemical.  
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Prediction of target tissue dose following different exposure scenarios, routes, doses and species can 
help reduce the uncertainty associated with conventional extrapolation approaches. The mechanistic 
and biological plausibility of the models is the basis for associating greater confidence to such 
extrapolations.  


The complexity and data demands of PBPK models are such, however, that in practice this will be a 
viable option for only a few substances. Moreover, the use and interpretation of these models in risk 
assessment and for decision making purposes requires specific expertise. Guidance on how the 
different extrapolation processes involved in risk assessment can be performed by using PBPK 
modelling can be found in APPENDIX R. 8-4. 


R.8.4.3.3 Overall assessment factor and its application to the correct starting point 


The overall assessment factor is obtained by simple multiplication of individual assessment factors 
discussed in the previous paragraphs. Care should be taken to avoid double counting several 
aspects when multiplying the individual factors. 


Table R. 8-6 presents an overview of the individual default assessment factors, which should be 
used in the absence of relevant substance-specific information. 


Table R. 8-6 Default assessment factors 


Assessment factor – accounting for differences in: Default value 
systemic effects 


Default value 
local effects 


Interspecies - correction for differences in 
metabolic rate per body weight 


- remaining differences 


ASa, b   


 


2.5 


– 


 


1f 


2.5g 


- worker 5 5 Intraspecies 


- general population 10c 10c 


- subacute to sub-chronic 3 3 h 


- sub-chronic to chronic 2  2 h        


Exposure 
duration 


- subacute to chronic 6 6 h 


Dose-response  - issues related to reliability of the 
dose-response,                         
incl. LOAEL/NAEL extrapolation 
and severity of effect 


1d 1d 


Quality of whole 
database  


- issues related to completeness and 
consistency of the available data 


- issues related to reliability of 
the alternative data 


1d 


 


1e 


1d 


 


1e 


a AS = factor for allometric scaling (see Table R. 8-3) 
b Caution should be taken when the starting point is an inhalation or diet study 
c  Not always covering for very young children; see text for deviations from default  
d See text for deviations from default  
e  Special consideration needed on a case-by-case basis 
f for effects on skin, eye and GI tract via simple destruction of membranes 


g for effects on skin, eye and GI tract via local metabolism; for effects on respiratory tract 
h for effects on respiratory tract. 
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In order to derive endpoint-specific DNEL(s) for the relevant exposure pattern (duration, frequency, 
route and exposed human population), the overall AF is to be applied directly to the corrected 
(where necessary) dose descriptor(s) in the following manner (exemplified with NOAEL as the 
dose descriptor):  


              NOAELcorr                                            NOAEL corr  


 Endpoint-specific DNEL  =      =        


    AF1 x AF2 x ...  x AFn                Overall AF   


 


All derived endpoint-specific DNEL(s) should be collected in a table (see Table R. 8-16 of 
APPENDIX R. 8-1), one per exposed population, per route. 


R.8.5 Step 3-2: If possible, derive DMEL(s) for non-threshold endpoints  


As indicated in Section R.8.1.3, DMELs are derived following a procedure consisting of the 
following steps: 


a. selection of relevant dose-descriptor(s) for the endpoint concerned 
b. modification, when necessary, of relevant dose descriptor(s) to the correct starting point 
c. application, when necessary, of assessment factors/high to low dose risk extrapolation factor8 to 


the correct starting point to obtain endpoint-specific DMEL(s) for the relevant exposure pattern 
(duration, frequency, route and exposed human population). The linearised approach and the 
‘EFSA approach’ are described below, but other approaches can be used, if justified. 


R.8.5.1 Deriving a DMEL for a non-threshold carcinogen, with adequate human cancer 
data 


The process for deriving a DMEL for a non-threshod carcinogen when adequate human data are 
available is described in APPENDIX R.8-15, Section B. 


R.8.5.2 Deriving a DMEL for a non-threshold carcinogen, with adequate animal cancer 
data 


Basically two semi-quantitative risk assessment formats can be followed: one format, the 
‘Linearised’ approach, essentially results in DMEL values representing exposure levels where the 
likelihood that effects (as asses by the lifetime cancer risk) are avoided is appropriately high and 
considered to be of very low concern. The other format, called ‘Large Assessment Factor’ 
approach, is formally similar to the overall assessment factor approach applied for threshold effects 
in deriving DNELs, and results in DMEL values representing exposure levels where the likelihood 
that effects (cancer) are avoided is appropriately high and of low concern from a public health point 
of view (EFSA, 2005).  


                                                 
8  The term assessment factor is used because of it being a neutral term. However, these factors can in the DMEL-
approach also be viewed as ‘correction factors’ and ‘uncertainty factors’.  
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Both formats are based on similar principal elements of risk extrapolation and risk evaluation, using 
as dose-descriptor either T25, BMD10 or BMDL10. A description of these dose descriptors, their 
derivation and differences between them are described in APPENDIX R. 8-6.  


Because of different perceptions of the uncertainties of risk assessment and risk evaluation and 
different approaches for risk communication, there may be preference for one of these formats as 
well as for one of the dose descriptors. 


In APPENDIX R. 8-7 these two approaches and their outcome are illustrated side-by-side for a 
hypothetical example.  


R.8.5.2.1 The ‘Linearised’ approach 


This approach of deriving a DMEL basically is driven by the assumption of a linear dose response 
relationship between tumour formation and exposure, and which is incorporated in the high to low 
dose extrapolation assessment factor in step c). This cautious approach may however be replaced 
by a different dose response relationship (either supralinear or sublinear) in this high to low dose 
extrapolation step if there is sufficient information in support of this. 


a) Select the relevant dose-descriptor(s), i.e. T25 and BMD(L)10  


The T25 should be used as the default dose-descriptor in relation to linear extrapolation. The linear 
approach is used when there is an absence of sufficient information on modes of action or when 
mode of action information indicates that the dose-response curve at low dose is or is expected to be 
linear. The BMD10 i.e. the Benchmark-dose representing a 10% response should be used in certain 
cases in addition to the T25 when data are adequate for modelling purposes. Thus, based on the 
available data a decision is made on what dose descriptor to use. Both descriptors, their derivation, 
a comparison and their use are described in APPENDIX R. 8-6. 


b) Modify, when necessary, the relevant dose descriptor(s) to the correct starting point 


In a few situations, the effects assessment is not directly comparable to the exposure assessment in 
terms of exposure route, units and/or dimensions. In these situations, it is necessary to convert the 
dose descriptor for the non-threshold effect into a correct starting point (i.e. corrected T25, 
corrected BMD10 and corrected BMDL10). This applies to the following situations: 


1. If for a given human exposure route there is a dose descriptor for the same route in 
experimental animals but for that particular exposure route there is a difference in 
bioavailability between experimental animals and humans at the relevant level of exposure. 


2. If for a given human exposure route there is not a dose descriptor for the same route (in 
experimental animals or humans).  


3. Differences in human and experimental exposure conditions. 


4. Differences in respiratory volumes between experimental animals (at rest) and humans (light 
activity). 


5. Differences between occupational and lifetime conditions of exposure. 
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The corrections for situations 1-4 are performed in the same way as described in Section R.8.4.2 for 
the derivation of a DNEL.  


Ad 5. 


For non-threshold carcinogens, lifetime risks for consumers and for humans exposed indirectly via 
the environment is associated with daily exposure of 24 hours (7 days a week) for 75 years. This 
exposure duration is considered equivalent to the life-time exposure in experimental studies of 1.5 
to 2 years, dependent on species and strain used (see APPENDIX R. 8-2, part 3).  


For workers, however, the exposure time is 8 hours per day, 5 days per week, 48 weeks per year for 
40 years. This implies that for workers, a correction factor should be applied to the dose descriptor 
based on animal life-time exposure data. As a default, a value of 2.8 (7/5 x 52/48 x 75/40) is 
proposed for this correction factor for oral studies, whereas a factor of 1.5 (6/8 x 5/5 x 52/48 x 
75/40) is proposed for inhalation studies (which normally involves 6 hours exposure per day, 5 days 
per week). 


These corrections pertain to systemic tumours and to some extent also to local tumours (i.e., step 3-
5). 


After modification, where necessary, of all relevant dose descriptors for the non-threshold 
endpoints, the corrected starting points should be collected in a table (see Table R. 8-15 of 
APPENDIX R. 8-1), one per exposed population.  


c)derive from this correct starting point a DMEL for each relevant exposure pattern 
essentially by linear high to low dose extrapolation, and by application of assessment factors 
(when necessary)  


In the calculation of a DMEL the essential step in quantitative terms is by far the ‘high to low dose’ 
extrapolation (that will be dealt with below). First, however, differences between experimental 
effect assessment data and the real human exposure situation, taking into account variability and 
uncertainty will be addressed. 


Assessment factors 


For following assessment factors are considered (like in the derivation of a DNEL): 


 interspecies differences 


 intraspecies differences 


 differences in duration of exposure 


 issues related to dose-response 


 quality of whole database   


These assessment factors are to be considered in the same way as described for DNEL derivation in 
Section R.8.4.3.1, unless otherwise detailed below. 


It is to be noted that any relevant substance-specific information on any assessment factor should 
always be used to adjust or substitute the default factors applied here (see e.g. WHO/IPCS, 2005). 
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Interspecies differences 


For systemic non-threshold effects, only an assessment factor for differences in metabolic rate 
(allometric scaling) is to be applied. However, this assessment factor is not needed for non-
threshold effects;  


 that are induced locally at the ports of entry, or  


 when a respiratory study is used as starting point for deriving a DMEL in air for humans.  


It should be noted that it is the dose unit (original or transformed), and not the (experimental) route 
of application, that triggers the necessity for a species-specific factor for allometric scaling. By this 
follows, for instance, that an AS factor is needed also in chronic studies once the concentration 
(e.g., ppm in food) is transformed into a body burden or dose (mg/kg/day), which is then used in 
the risk assessment.  


The above implies that, in contrast to threshold effects, as a default there will be no assessment 
factor for remaining uncertainty (i.e. in the absence of substance-specific information) for both 
systemic and local non-threshold effects. The reason for this approach is that the linear model used 
for high to low dose extrapolation (see part on high to low dose extrapolation below), which is over 
about four orders of magnitude, is considered sufficiently conservative to also cover these 
differences in interspecies sensitivity. 


Intraspecies differences 


In contrast to threshold effects, no assessment factor is to be applied for this extrapolation step for 
non-threshold effects. The reason for this approach is that the linear model used for high to low 
dose extrapolation (see part on high to low dose extrapolation below), which is over about four 
orders of magnitude, is considered sufficiently conservative to also cover these differences in 
intraspecies sensitivity. 


Differences in duration of exposure 


In contrast to threshold effects, no assessment factor is to be applied for this extrapolation step for 
non-threshold effects. The reason for this is that a correction for durations of exposure (and/or 
observation) is already performed in deriving the dose descriptors before use in step a): see 
APPENDIX R. 8-6. It is noted, though, that if human exposure is not for lifetime or far from 
continuous during lifetime, correction of the DMEL may be needed according to the correction 
described at ad 5. of step b) of this approach. 


Issues related to dose-response 


The dose descriptor for non-threshold effects is, by definition, a dose level representing an 
observable and significant response. This is different from the situation encountered by threshold 
effects, where dose descriptors representing a true no-effect level are to be established and which 
inherently has some specific uncertainty.  


Uncertainties related to the observable region of dose response curve for non-threshold effects are 
described in APPENDIX R. 8-6 for genotoxic carcinogens. The dose descriptors T25, BMD10, and 
BMDL10 have in increasing order incorporated uncertainty in their estimate. As indicated, 
preference is given to the T25, unless dose response curves have an exceptional supra- or sublinear 
shape. There is no separate assessment factor to account for this.  


Another related issue concerning the dose response that is relevant specifically for non-threshold 
effects is high to low dose extrapolation. This is separately dealt with below. 
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Quality of whole database 


An assessment factor on the quality of the whole database should, if justified, be applied to 
compensate for the potential remaining uncertainties in the derived DMEL.  


Special consideration should be given to the situation that alternative data are used, e.g. use of 
(Q)SAR, read across or chemical categories or the use of subchronic studies for deriving some 
surrogate dose descriptor (see Section R.8.5.3). The situation of absence of substance-specific 
carcinogenicity data will quite frequently be encountered, also because the use of alternative data is 
stimulated under REACH and preferred above performing additional animal studies.  


However, using these data in a semi-quantitative way (in cases where this is considered possible) 
might be associated with some additional uncertainty in the dose descriptor derived. Though this 
should be accounted for, there is no standard recipe for this, and expert judgement is critically 
demanded here.  


The default assessment factor to be applied for good/standard quality of the database, taking into 
account completeness and consistency, is 1. A larger database AF should be justified on a case-by-
case basis when data do not meet the mentioned qualification. 


High to low dose risk extrapolation factor 


The preceding steps (correction of the starting point, and application of assessment factors) have 
resulted in relevant (i.e. with regard to route and absorption) human equivalent lifetime daily doses 
HT25 ('Human T25'), and occasionally HBMD10 ('Human BMD10'), assumed to represent human 
daily exposures associated with tumour incidences of 25%, and 10%, respectively. This high to low 
dose extrapolation step is to arrive at the DMEL, i.e. an exposure level that is considered to 
represent a risk level where the likelihood that effects (cancer) are avoided is appropriately high and 
of very low concern, acknowledging the fact that for non-threshold carcinogens a dose level without 
any residual cancer risk cannot be identified.  


This risk level of very low concern has to be decided on a policy level. Although there is no EU 
legislation setting the 'tolerable' risk level for carcinogens in the society, cancer risk levels have 
been set and used in different contexts (See APPENDIX R. 8-14 for various values previously 
applied within and outside the EU). Based on these experiences, cancer risk levels of 10-5 and 10-6 
could be seen as indicative tolerable risks levels when setting DMELs for workers and the general 
population, respectively.  


How is this DMEL derived?  


How should one extrapolate from these generally high dose levels associated with high cancer risks 
[i.e. 25 or 10%] - to the low dose levels of human exposure associated with this risk level of very 
low concern? 


The assessment of dose levels associated with these low risks, i.e. in any quantitative terms, is not 
possible, as they cannot be verified either experimentally or by epidemiological studies. Specific 
mathematical models have been developed for this purpose, i.e. for translating risks observed at 
high doses generally used in animal carcinogenicity tests (or observed in human occupational 
exposure situations) to risks associated with substantially lower exposure levels usually encountered 
in human situations. However, because of the small number of doses tested experimentally, i.e. 
usually only 2 or 3, almost all data sets equally well fit these various mathematical models, while 
their low dose risk predictions may vary by orders of magnitude because of their different 
theoretical assumptions.   
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This high to low dose response assessment today is generally performed in two steps; assessment of 
the dose response in the observable range for the tumour type under consideration to derive a dose 
descriptor, that subsequently serves as a starting point to extrapolation to lower dose levels.  


The default approach by several regulatory bodies is to extend a straight line, as a precautionary 
approach, to some prefixed exposure, representing the preferred risk level of very low concern or to 
actual human exposures for estimating associated risks9. 


Deviation from default linear approach 


In general there is no need for an adjustment of this step in the effect assessment. If, however, the 
available data for the chosen tumour strongly suggest that linear extrapolation from the dose-
descriptor value to some (very) low dose is not accurate and in fact indicate that the calculated risks 
are clearly under- or overestimating actual risks (i.e. the data indicate, respectively a supralinear or 
sublinear dose-response relationship for this part of the response curve; see Figure R. 8-4), some 
quantitative or qualitative judgement can be made or e.g. biologically based models or other non-
linear models can be used, provided this is sufficiently supported by the available data. This should 
all be on a case-by-case basis, and clearly needs expert judgement. 


                                                 


9 Three different methods have been used or proposed by regulatory authorities in Europe and USA. The “Linearised 
Multistage Model (LMS) has been previously used extensively by US EPA (1986). The “LED10 method” has later been 
proposed by US EPA (1996) and the “T25 method” has been used in Europe (Sanner et al., 2001). The results obtained 
with these extrapolation methods are in most cases nearly indistinguishable (Sanner et al., 2001) and the differences are 
much smaller than generally found when different tumours or experiments are considered. It is recognised, though, that 
linear extrapolation may in some cases result in overestimation of risks at low exposures, but this may be acceptable 
from a precautionary principle standpoint. If the available data do indicate a deviation from linearity, these data should 
be taken into account resulting in a modification of the default approach. It should be noted that, in cases where high-
quality epidemiology and animal carcinogenicity studies are available, a good agreement was found between hazard 
assessment based on epidemiology and hazard assessment based on animal studies using the T25 method (Sanner and 
Dybing, 2005).  
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Figure R. 8-4 Illustration of the supra- and sublinear dose response shapes referred to in 
the text, and the distinction with a thresholded dose response curve.  


 


Derivation of DMEL 


The DMEL is derived by applying the above assessment factors, and the high to low dose risk 
extrapolation factor to the correct starting point. Table R. 8-7 presents an overview of the 
individual default assessment factors that are to be used in the absence of relevant substance-
specific information for this approach. 
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Table R. 8-7 Factors in the ‘Linearised’ approach to derive a DMEL 


Assessment factor (AFn) Default value systemic tumours 


Interspecies - correction for differences in 
metabolic rate per body 
weight 


- remaining differences 


AS a,b 


 
1 


Intraspecies - general population  


- workers 


1 


1 


Differences in duration of 
exposure  


-      lifetime exposure  1 c 


Quality of database  - substance-specific data 


- non-testing data 


- other  


1 


> 1 


case-by-case 


High to low dose risk extrapolation factor (HtLF) Default value systemic tumours 


High-to-low-dose 
extrapolation 


In case of e.g.: 


- 10-5 risk 


- 10-6 risk 


For T25 ; for BMD10 


25.000  ;     10.000 


250.000  ;   100.000 


a AS = factor for allometric scaling (see Table R. 8-3) 


b Caution should be taken when the starting point is an inhalation or diet study 


c Already accounted for in step b (Ad 5.). 


There are two sets of High to low dose risk extrapolation factors (HtLF), depending on whether the 
starting point represents a 10 % or 25 % cancer risk. In addition, the HtLF depends on what cancer 
risk one wants to calculate, with a higher HtLF giving a lower risk of cancer (a ref to the HtLF to be 
added).  


Derivation of the DMEL (based on a T25 as a starting point) for e.g. a risk for cancer of one per 
100.000 exposed is arrived at in the following way: 


                         T25corr                                                     T25corr  


     DMEL  representing a 10-5 risk  =     =         


               AF1 x …  x HtLF                    AS x 25.000   


A DMEL for this risk level from a BMD10 corr is derived in the same way, but the HtLF is then 
10.000. Using the 'Linearised' approach, different DMEL values can be calculated, representing 
different lifetime cancer risks, e.g., a risk for cancer in 1 per 100.000 exposed individuals (10-5).  
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Although there is no EU legislation setting the 'tolerable' risk level for carcinogens in the society, 
cancer risk levels have been set and used in different contexts (See APPENDIX R. 8-14 for various 
values previously applied within and outside the EU). Based on these experiences, cancer risk levels 
of 10-5 and 10-6 could be seen as indicative tolerable risks levels when setting DMELs for workers 
and the general population, respectively.  


For workers, the requirements of the Carcinogens and Mutagens Directive (2004/37/EC) shall be 
complied with. This requires compliance with objectives to prevent exposure, substitution of 
dangerous chemicals by less dangerous chemicals and, where this is not technically possible, by 
minimisation of exposure.  


All DMEL(s) per exposed population and per route should be collected in a table (see Table R. 8-16 
of APPENDIX R. 8-1). 


R.8.5.2.2 The ‘Large Assessment Factor’ approach (“EFSA” approach) 


In the previous Section R.8.5.2.1, the ‘linearised’ approach was described, i.e. the derivation of a 
DMEL value that included a high to low dose extrapolation under step c) that by default is taken as 
linear. Another approach that might be used in order to characterise and evaluate carcinogenic risks 
was recently forwarded by Scientific Committee of the European Food Safety Authority (EFSA SC) 
when providing guidance for managing risks posed by contaminants in food (EFSA, 2005). 
Basically the same steps that apply to the ‘linearised’ approach apply here as well. 


a) Select the relevant dose-descriptor(s), i.e. BMD(L)10 and T25 


This procedure uses the BMDL10 as preferential dose descriptor, because the BMD approach is the 
preferred approach by EFSA SC, and this value is the lowest statistically significant increased 
incidence that can be measured in most studies, and would normally require little or no 
extrapolation outside the observed experimental data.  


In cases where the dose-response data are inadequate for deriving an estimate of the BMD10 and 
BMDL10, EFSA SC recommends the use of the T25 as the reference point; as it can be easily 
applied and it is already in use in the European Union.  


In case the BMDL10 is deviating more than one order of magnitude from the corresponding 
BMD10, the T25 should be used as dose descriptor. These descriptors, their derivation, a 
comparison and their use are described in APPENDIX R. 8-6. 


b) Modify, when necessary, the relevant dose descriptor(s) to the correct starting point 


The same modifications, when applicable, are to be applied here as described for step b) for 
deriving a DMEL via the ‘linearised’ approach. 


After modification, where necessary, of all most relevant dose descriptors for the non-threshold 
endpoints, the corrected starting points should be collected in a table (see Table R. 8-15 of 
APPENDIX R. 8-1), one per exposed population.  
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c) Apply assessment factors to the correct starting point to obtain DMEL(s) for the relevant 
exposure pattern (route and exposed human population) 


In this procedure the following assessment factors are taken into account to arrive at an exposure 
level viewed as “a low priority for risk management” (EFSA, 2005): 


- interspecies differences & intraspecies differences 


- the nature of the carcinogenic process (inter-individual human variability in cell cycle 
control and DNA repair) 


- the reference point on the animal dose-response curve is not a NOAEL 


Interspecies differences & Intraspecies differences 


The usual default factor of 100 for non-genotoxic substances represents the product of two 10-fold 
factors, one to allow for possible interspecies differences, and one to allow for human variability 
(WHO, 1987 and 1994). These 10-fold factors allow for physiological and metabolic differences 
and these would also be relevant for substances which are both genotoxic and carcinogenic. These 
default factors of 10 could be reduced or increased when appropriate chemical specific data are 
available as described for instance by IPCS (WHO/IPCS, 2005 and IPCS website 
http://www.who.int/ipcs/en/). 


The impact of polymorphisms of drug metabolism on cancer susceptibility has been widely 
investigated. Genetic polymorphism in a pathway of metabolism can lead to a more than 10-fold 
difference in the internal dose of the substance, but this is a rare situation and only occurs if it is a 
functional polymorphism in the major route of elimination (Dorne and Renwick, 2005). The overall 
conclusion drawn from a number of laboratory and epidemiology case-control studies is that genetic 
variation in xenobiotic-metabolising enzymes has in general a modest effect on the individual 
cancer risk associated with low-level environmental exposure (Hirvonen et al., 1999; Taningher et 
al., 1999; Pavanello and Clonfero, 2000). This is substantiated by a meta-analysis of cancer risk 
estimates from case-control studies, which showed odds ratios lower than 2 for variant genotype 
population groups (D’Errico et al., 1999).  


EFSA SC considers that the same physiological and metabolic differences apply also for substances 
that are both genotoxic and carcinogenic, consequently a difference between the reference point and 
human intakes of at least 100 would be sufficient to allow for these inter- and intraspecies 
differences.  


It is to be noted that any relevant substance-specific or analogue-specific information on these 
assessment factors should be used to adjust or replace the default factors applied here. 


The nature of the carcinogenic process (inter-individual human variability in cell cycle control and 
DNA repair) 


The mode of action for substances that are both genotoxic and carcinogenic includes irreversible 
steps, such as the fixation of DNA lesions into permanent and inheritable mutations. The 
consequences of irreversible steps are amplified by clonal expansion of a single mutated cell, 
accumulation of genetic changes and progression of the mutated cells into cancer.  



http://www.who.int/ipcs/en/�
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Genetic factors modulate the individual risk of cancer associated with environmental exposures 
(Shield and Harris, 2000). The probability of genetic alterations at critical targets following 
exposure to exogenous or endogenous genotoxic substances may be dependent on the efficiency of 
repair of DNA damage and cell cycle control. Candidate genes which may influence individual 
cancer risk by counteracting fixation of DNA-lesions into mutations include DNA repair genes, 
immune function genes, and genes controlling cell-cycle and apoptosis (Brennan, 2002).  


Attention has focused in recent years on the possible association between DNA repair and cancer 
risk (Mohrenweiser and Jones, 1998; Hu et al., 2002). Mutagen sensitivity varies little between 
identical twins compared to dizygotic twins and siblings, indicating a genetic basis in the individual 
susceptibility to DNA damage (Cloos et al., 1999; Tedeschi et al., 2004).  


The majority of investigations on variations in DNA repair in humans involve a comparison 
between cancer patients with cancer free individuals. Such differences may be due to intrinsic 
differences in DNA repair within the human population but could also arise as a consequence of 
tumour development. As a conservative approach it is assumed that reported individual differences 
in DNA repair can occur within a cancer free population. Mohrenweiser (2004) recently reviewed 
studies that compared measures of DNA-repair capacity between cancer case subjects and healthy 
control subjects. The conclusion was that reductions of 20 to 35% in DNA-repair capacity were 
associated with elevations in cancer risk in the majority of studies, usually with odds ratios in the 
range of 3 to 6.  


Data from molecular epidemiology studies also are consistent with an association between some 
variant alleles of DNA repair genes and increased risk of lung, breast and prostate cancers (Goode 
et al., 2002).  


Most genes preventing genome instability and the genes regulating cell proliferation are 
polymorphic in the human population, with common variants with low penetrance which may affect 
cancer susceptibility. In particular, polymorphisms of the gene TP53 (producing the protein p53), 
p21 and cyclin D1 have been associated with increased susceptibility/poor prognosis of breast 
cancer (Powell et al., 2002), cancer of the urinary bladder (Wang et al., 2002) and lung cancer 
(Qiuling et al., 2003), all with odds ratios of 2 to 3.  


After in vitro treatment of blood cells from healthy subjects with genotoxic agents a variation in 
response in a range of around an order of magnitude has been reported (Gu et al., 1999), but the 
contributions of individual variant alleles of DNA repair genes is modest, less than two-fold 
although the impact of low penetrance polymorphisms may theoretically be barely detectable 
(Mohrenweiser et al., 2003). In addition, nutritional and lifestyle factors may be superimposed on 
the genetic diversity, modulating the level of DNA damage and contributing to the individual DNA 
repair phenotype (Collins, 2003; Palli et al., 2003; Wei et al., 2003). EFSA noted that most of these 
studies have been performed in vitro, and that their relevance to in vivo situations remains 
uncertain.  


The EFSA SC considered that a default factor of 10 would cover this area of uncertainty. However, 
it is to be noted that any relevant substance-specific or analogue-specific information on this 
assessment factor should be used to adjust or replace the default factor applied here. 


The reference point on the animal dose-response curve is not a NOAEL 


As discussed above EFSA SC considered that a BMDL10 would be the most appropriate reference 
point. This reference point on the animal dose-response curve relates to a small but measurable 
response and so cannot be regarded as a surrogate for a threshold in the case of a substance that is 
both genotoxic and carcinogenic.  
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In addition the dose effect relationship below the reference point, and the dose level below which 
cancer incidence is not increased are unknown, representing additional uncertainties.  


The EFSA SC considered that a default factor of 10 would cover this area of uncertainty. However, 
it is to be noted that any relevant substance-specific or analogue-specific information on this 
assessment factor should be used to adjust or replace the default factor applied here. 


Since the T25 is less conservative than the BMDL10, this would also need to be taken into account 
when establishing an exposure level viewed as “a low priority for risk management”: an additional 
factor of 2.5 has to be applied in these cases.  


These different AF can be tabled as follows (Table R. 8-8): 


Table R. 8-8 Default assessment factors in the ‘Large assessment factor’ approach  


Assessment factor Default value systemic tumours 


Interspecies 10 


Intraspecies 10 


5a 
Nature of the carcinogenic process 10 


The point of comparison ('BMD/T25 is not a NOAEL') 10 


a Not addressed by EFSA;  a value of 5 is suggested for workers 


Derivation of the DMEL for the general population via this procedure is arrived at from a 
BMDL10corr in the following way: 


      BMDL10corr                                       BMDL10corr  


                          DMEL   =     =         


                                     AF1 x AF2 x ...  x AFn                  10.000  


A DMEL based on a T25 is derived in the same way, but the overall AF is then 10,000 x 2.5. It is 
noted that the value of a BMDL10, and BMDL10 corr may differ substantially from a BMD10, i.e. 
may be substantially lower, dependent on the confidence of the available data. For this reason it is 
unclear, how the two DMEL values derived by the ‘Linearised’ and ‘Large assessment factor’ 
approaches, respectively, will compare.   


All DMEL(s) per exposed population, and per route should be collected in a table (see Table R. 
8-16 of APPENDIX R. 8-1). 


R.8.5.2.3 Alternatives to the conventional extrapolation procedures 


PBPK modelling is an alternative to the approach described above in Section R.8.5.2.1 and 
R.8.5.2.2, and can be used in the derivation of DMELs, if such information of adequate quality is 
available. For details on how this can be done see Section R.8.4.3.2 and APPENDIX R. 8-4. 
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R.8.5.3 Deriving a DMEL for a non-threshold carcinogen/mutagen, without adequate 
cancer data  


In some cases a risk characterisation as outlined in the previous sections is not possible, i.e.: in the 
absence of carcinogenicity data: 


1. The testing strategy opens the possibility for regarding substances which are positive for 
mutagenicity in somatic cells as potential genotoxic carcinogens without carrying out a 
carcinogenicity bioassay. 


2. In some cases, groups of substances are classified as a single entry. While there is often 
good reason for including a group of substances as a single entry, the actual lifetime cancer 
risk of the individual substances within the group may vary. In these cases a risk 
characterisation may be difficult. or when available carcinogenicity data are inadequate or 
difficult to interpret: 


3. Available data may be of insufficient quality.  
4. The available data may be from well-performed assays with transgenic animals that are 


known for their potential higher sensitivity towards carcinogenic agents. 
 


In such a case the following possibilities may be explored to derive a DMEL: 


 read across  


 use of subchronic studies  


 the threshold of toxicological concern (TTC) concept  


Read across 


Carcinogenicity data may be available for substances that have clearly close structural similarity to 
the substance under investigation. These data may be evaluated for deriving some surrogate dose 
descriptor value for the substance under investigation by so-called read across. Basically, there are 
two options here: i.e. carcinogenicity data are available  


 only for one other member (analogue approach), 


 for several other members (category approach) 10 


The most ideal situation would be the last option of several members with available data. In this 
case the surrogate dose descriptor value for the substance of interest may be obtained via 
interpolation from dose descriptors (for carcinogenicity) for members with data or, if this appears 
not feasible, by taking some reasonable worst case estimate, e.g. the lower 95-percentile value of a 
distribution of the available dose descriptors values.  


If data are available for only one member, a clear reasoning should be given on whether and how 
from this data a surrogate dose descriptor value for the substance of interest can be derived. The 
way the category is formed and structured is critical here.  


                                                 
10 Note that elsewhere guidance is provided how to establish a chemical category for a specific chemical structure, and 
how information from other members in this category should be applied for both C&L, and dose response evaluation 
(see Section R.6.2). 
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In case substances with close structural similarity are available, but for none of these 
carcinogenicity data are available, one could potentially explore the possible use of the other 
options described below, although there is not yet any agreed guidance for these approaches.  


Use of subchronic studies  


In this approach, an estimate of the DMEL may alternatively be obtained by use of the available 
data from animal toxicity studies: i.e. by identifying the minimal toxic dose in sub-chronic studies 
(if available, as some surrogate value for the dose descriptor) and by applying a large assessment 
factor; see for further guidance Gold et al. (2003). It is stressed that expert judgement is definitively 
needed here, and further development and stakeholder agreement on the use of this approach is 
needed before guidance can be given. 


Threshold of Toxicological Concern 


The threshold of toxicological concern (TTC) is a principle which refers to the possibility of 
establishing a human exposure threshold value, below which there is no appreciable risk to human 
health for each of 3 structural classes by considering extensive databases of toxicity data (by the 
oral route) generated in the past. Thus, these TTC values would only be applicable to the oral route 
of exposure.  


Currently, the TTC concept is used for regulatory purposes in the risk assessment of flavourings and 
food additive substances11. A more extended description of the TTC concept is presented in 
Appendix R.7-1).  


Clearly, any approaches involving the TTC concept or use of subchronic studies need further 
(permanent) development and stakeholder agreement before any guidance can be given. 


Transgenic animals 


In case only transgenic animal data are available one may, of course, apply the above described 
approaches, when considered appropriate. Alternatively, the dose descriptor from this transgenic 
assay can be used to derive some surrogate DMEL value (by applying the same approach as with a 
dose descriptor from non-transgenic animals). Deviation from this latter approach, e.g. because of 
anticipated higher sensitivity of the animals used, should be clearly documented and justified. 


R.8.6 Step 3-3:  Follow a more qualitative approach when no dose descriptor is available 
for an endpoint 


When no reliable dose descriptor can be set for a given endpoint, a more qualitative approach has to 
be chosen. This may apply for acute toxicity, irritation/corrosion, sensitisation, and 
mutagenicity/carcinogenicity. A brief description of when this may be relevant for the different end-
points are given below, whereas more detailed guidance on qualitative risk characterisation can be 
found in APPENDIX R. 8-8 to APPENDIX R. 8-11 (guidance related to some specific endpoints) 


                                                 


11 The TTC concept forms the scientific basis of the US Food and Drug Administration (FDA) ‘Threshold of 
Regulation’ for food contact materials (Federal Register, 1993), and has also been adopted by the Joint FAO/WHO 
Expert Committee on Food Additives (JECFA) in its evaluation of flavouring substances (WHO, 1996). The FDA came 
in their early analysis (for dietary exposure) to the conclusion that the established ‘Threshold of Regulation’ also 
applied to carcinogens (Federal Register, 1993).  
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and in Section E.3.4. It should be noted that DNEL/DMELs may still need to be set for other 
endpoints or routes of exposure. This is further explained in Section R.8.7 and Part E. 


A qualitative risk characterisation of acute toxicity is recommended for substances classified as 
Acute Tox 1 and 2 or Specific target organ toxicity - single exposure category 1 (STOT SE 1) according to 
the CLP Regulation) through any route of exposure, in particular when based on the available data on 
acute toxicity no sufficiently robust DNEL can be set. This may, for example, apply when the 
lethality data has been obtained by a different route of exposure than the relevant route of human 
exposure (see also APPENDIX R. 8-8 and Section E.3.4). Very strict risk management measures 
(RMMs) and operational conditions (OCs) will apply for these substances (e.g., closed systems, etc) 
in order to ensure control. Basically, the RMMs/OCs should ensure that peak concentrations 
exceeding the long-term DNEL will not occur (see also APPENDIX R. 8-8 and Section E.3.4). 


When no DNEL can be derived for irritation/corrosion, a more qualitative approach to assessing 
and controlling these risks is appropriate. This can be the case when only the following types of 
data are available: pH, in vitro data on skin and eye irritation/corrosion, in vivo data with no 
information on dose-response, or QSAR/read-across. From these types of data, only qualitative 
information (yes/no) and sometimes the potency of the irritation and corrosion can be obtained 
(APPENDIX R. 8-9 and Section E.3.4). 


In case of skin sensitisation, the first step should always be a qualitative approach to assessing and 
controlling the risks and setting a DNEL (if possible) could be used to judge the remaining/residual 
likelihood of risks. If available, information on the potency can be used in qualitative risk 
characterisation and for recommendation of appropriate RMMs and OCs. Proposals for potency 
categorization of sensitizers based on the LLNA, Guinea pig maximisation test (GPMT) and the 
Buehler test are available (see APPENDIX R. 8-10). In case of the LLNA, the potency is 
categorised based on the EC3 value, and in case of the GPMT and the Buehler test is based on the 
percentage of positive animals in relation to the concentration tested (see APPENDIX R. 8-11 and 
Section E.3.4). 


Since there are currently no available methods to determine the thresholds and to establish DNEL 
for respiratory hypersensitivity, only qualitative risk assessment for this endpoint can be 
performed. There is evidence from both human and animal studies which indicate that effective 
sensitisation of the respiratory tract can result from dermal contact with a chemical respiratory 
allergen. Thus there is growing view, that the effective prevention of respiratory sensitisation 
requires appropriate protection of both the respiratory tract and skin. The generic advice is that 
appropriate strategies to minimise the risk of sensitisation to chemical allergens will require 
consideration of providing protection of all relevant routes of exposure (see APPENDIX R. 8-11 
and Section E.3.4). 


When no DNEL/DMEL can be set for carcinogens and/or mutagens, e.g., either because of lack of 
in vivo data or lack of quantitative dose descriptors in vivo studies, a more qualitative assessment 
needs to be done (see Section E.3.4). 


The outcome of this step should be a qualitative description of the severity and potency of the 
endpoint, including the classification and labelling.  
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R.8.7 Step 4: Select the leading health effect(s)  


Step 4: Select the leading health effect(s) and the corresponding DNEL/DMEL and/or other 
qualitative/semi-quantitative description 


R.8.7.1 Selection of the critical DN(M)EL 


Following the derivation of endpoint-specific DN(M)EL(s) as per steps 3-1 to 3-2, as appropriate,  
the leading health effect and the corresponding critical DN(M)EL should be selected for the 
relevant exposure patterns (i.e. combinations of population/route/exposure). These critical 
DN(M)EL(s), used for the risk characterisation, should be the lowest DN(M)EL obtained for each 
exposure pattern. This can be deduced from Table R. 8-16 of APPENDIX R. 8-1, in which all 
available endpoint-specific DNEL(s)/DMEL(s) (whether on the basis of substance-specific data, 
read across from one or more structural analogues or other alternative data) have been collected. 
Note that assessments covering simultaneous exposure via several routes of exposure will require 
that relevant DNELs for each exposure route are set (See further details in Section E.3.5). 


Thus, in principle step 4 should be easy and straightforward when endpoint-specific DN(M)EL 
values for the different identified hazards have been derived. The lowest DNEL or DMEL value can 
then be selected. Note that, depending on the exposure patterns, there may be more than one critical 
DN(M)EL (see Section R.8.7.2). For most substances and exposure scenarios, the critical 
DN(M)ELs will be representing repeated exposure (i.e. a DNELlong-term; see Section R.8.1.2) 
rather than representing exposure for a short period of time (i.e. a DNELacute; see Section R.8.1.2).  


In case, however, peak exposure cannot be ruled out upfront for a certain Exposure Scenario, the 
assessment should also include specific assessment of 'acute' exposure, e.g., 15 minutes peak 
exposures. The human peak values should then specifically be compared with the relevant 
DNELacute, ensuring that the peak exposure complies with the DNELacute for the exposure route 
under consideration (normally inhalation), even if this DNELacute is less critical than the DNELlong-


term. Systemic effects after acute oral and dermal exposure should in a first tier be assessed using the 
corresponding long-tem DNELs. However, on a case by case basis, acute DNELs for single oral 
and/or dermal exposure may need to be set. Table R. 8-9 illustrates the DN(M)ELs that normally 
may need to be derived. 


For exposure to dust, it should be considered whether a derived DNEL for inhalation may have to 
be lowered. The general dust limits of 10 mg/m3 for the inhalable airborne fraction and 3 mg/m3 for 
the respirable airborne fraction used in setting Occupational Exposure Limits in many countries 
should be considered in combination with nature of the dust. The following should be considered: 


 For non-soluble inert dusts if the derived DNEL for inhalation is above these dust limits, the 
general dust limits should apply for exposure scenarios with exposure to dust 


 For significantly soluble dusts, if the derived DNEL for inhalation is above, the general dust 
limit might apply. Where it is not to be used, the rationale for any deviation from the general 
dust limits should be justified. 


Note that DNELs derived based on substance specific data can never be adjusted upwards based on 
the general dust limits and that the dust limits can not be used as a surrogate DNEL when there is no 
data to set a substance-specific DNEL.  
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Table R. 8-9 DN(M)ELs that normally may need to be derived 


Exposure pattern DNEL/DMEL  (appropriate unit) 


 Workers General population 3 


Acute – inhalation, systemic effects1   


Acute – dermal, local effects2                       
(e.g., for irritation, corrosion, & sensitisation, if 
DNELs can be set)  


  


Acute – inhalation, local effects2                         


(e.g., for irritation, corrosion, & sensitisation, if 
DNELs can be set) 


  


Long-term – dermal, systemic effects1   


Long-term – inhalation, systemic effects1   


Long-term – oral, systemic effects1 Not relevant  


Long-term – dermal, local effects2   


Long-term – inhalation, local effects2   
1 Units are mg/m3 for inhalation, and mg/kg bw for oral and dermal exposure 


2 Units are mg/m3 for inhalation, and mg/cm2 or ppm for dermal exposure 


3 General population includes consumers and humans via the environment. In rare cases it may also be relevant to derive a DNEL for 
specific subpolulations, such as children. 


R.8.7.2 Endpoints for which no DNEL/DMEL can be derived 


However, step 4 is not so straightforward when, for some of the endpoint, no endpoint-specific 
DN(M)EL values could be derived. This may be the case for  


a. (a) non-threshold mutagens with no cancer data,  
b. (b) non-threshold carcinogens with no suitable quantitative data,  
c. (c) respiratory sensitizers,  
d. (d) skin sensitizers,  
e. (e) skin and eye irritants and/or  
f. (f) other groups of substances determined on a case-by-case basis for which the experimental 


data do not allow the establishment of a threshold. 
 


For these endpoints, the qualitative description of potency from Step 3.3 (see Section R.8.6) should 
be taken forward to the Risk Characterisation. Part E outlines how to conduct the Risk 
Characterisation when endpoints with no DNELs as well a critical DNEL (or DMEL) are available 
for a given exposure pattern.  
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R.8.7.3 Using DN(M)EL for human exposure patterns 


The DNELs or DMELs are then used for the appropriate human exposure patterns, as illustrated in 
the tables below (Table R. 8-10 to Table R. 8-13). The tables are, thus, valid also for DMELs, even 
though DMELs are not, for simplicity, mentioned in the tables.  


The lowest DN(M)ELlong-term is usually the starting point for the RC, and it is normally set based on 
data from repeated dose toxicity studies. Such studies include the 28 and 90 days repeated dose 
toxicity studies, reproductive toxicity studies (including developmental toxicity studies), and 
chronic/carcinogenicity studies. 


For systemic, long-term effects, DNELs are generally needed for worker dermal and inhalation 
exposure. Thus, in a first tier these two worker DNELs (Table R. 8-10) usually need to be set and 
used to assess the occupational exposure.  


Table R. 8-10 Worker long-term DN(M)ELs generally needed 


DNEL Duration and routes of  exposure to humans  corresponding to the DNEL 


Worker-DNEL long-term dermal Repeated worker dermal exposure for a day or more (this exposure is 
generally modelled as a dermal daily deposition expressed in mg 
substance/cm2 skin) 


Worker-DNEL long-term inhalation Repeated worker inhalation exposure for a day or more (exposure is modelled 
or measured as a daily air concentration in mg substance/m3) 


Additionally, long-term DNELs may need to be set for the general population if the substance is 
present in consumer–available products or is released to the environment and present as an 
environmental contaminant (Table R. 8-11). The DNELs are used in the following scenarios. 


Table R. 8-11 Long-term DNELs that may be needed for the general population 


DNEL Duration and routes of  exposure to humans  corresponding to the DNEL


General Population-DNEL long-
term oral 


Repeated exposure oral of the general population (consumers, humans via the 
environment, expressed as mg/kg/day) 


General Population-DNEL long-
term dermal 


Repeated dermal exposure of the general population (consumers)(generally 
modelled as a dermal daily exposure expressed in mg substance/cm2 skin) 


General Population-DNEL long-
term inhalation 


Repeated inhalation exposure of the general population (consumers or 
humans via the environment)(modelled or measured as a daily air 
concentration in mg substance/m3) 


 


For some toxic substances, for which there may be peak exposures, a DNELacute need to be set and 
assessed in relation to the human peak exposure levels (see further APPENDIX R. 8-8). 


The DNELacute is set based on studies involving exposure for very short periods (for inhalation 
normally 15 minutes' peak exposures). However, even though an effect may occur later, after the 
'acute' exposure episode, the effect is highly relevant and should be considered as basis for the 
NOAEL/DNEL. The acute toxicity studies are the most relevant studies. Also human data, such as 
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from case studies, need to be assessed. In the absence of experimental data, the acute DNEL can by 
default be set as 1-5 times the long-term DNEL.  


Thus, as a rule of thumb, if actual peak exposure levels to toxic substances exceed the long-term 
DNEL by several-fold, a detailed acute risk assessment clearly has to be made.   


For systemic, acute effects, two DNELs (Table R. 8-12) are normally relevant to compare with 
peak exposures, although occupational inhalation exposure is most often the most important one.  


Table R. 8-12 Acute DNELs that may be needed 


DNEL Duration and routes of  exposure to humans  corresponding to the 
DNEL 


Worker-DNEL acute inhalation Worker inhalation peak exposure 


General Population - DNEL acute 
inhalation 


Occasional inhalation exposure (minutes-hours) of the general 
population (consumers, humans via the environment) 


Rarely, and on a case-by-case basis, the other routes may need to be assessed (potentially 
constituting three different DNELs). That includes a systemic DNEL acute dermal for workers and 
the general population, and a systemic DNEL acute oral for the general population, in both cases 
representing single exposure. However, in a first tier, these exposures should be compared against 
the corresponding long-term DNELs. 


For both acute and long-term local effects; four of the above scenarios may apply for substances 
causing irritation, corrosion and/or sensitisation, assuming that the data allow setting a DNEL 
(Table R. 8-13). Acute dermal and inhalation, and long-term dermal and inhalation DNELs (oral is 
not relevant) may be needed for workers and the general population. The corresponding human 
exposure situations are as above, with a comparison of external exposure levels with external 
DNELs. 


Table R. 8-13 Acute and long-term DNELs that may be set for local effects, e.g., 
irritation, corrosion, sensitisation.      


Note that corresponding DNELs may need to be set for the general population. 


DNEL Duration and routes of  exposure to humans  corresponding to the 
DNEL 


worker-DNEL acute dermal local Worker dermal single exposure 


worker-DNEL acute inhalation local Worker inhalation peak exposure 


worker-DNEL long-term dermal local Repeated worker dermal exposure 


worker-DNEL long-term inhalation local Repeated worker inhalation exposure 


 


Part E outlines how to conduct the risk characterisation.  
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APPENDIX R. 8-1 Summary tables for dose-response information and DNELs/DMELs.  


Table R. 8-14 Available dose-descriptor(s) per endpoint as a result of hazard assessment 
or, if no dose descriptor can be identified, other information on potency 


Endpoint Quantitative dose descriptor1 
(appropriate unit) or other information on 


potency 


Associated 
relevant 
effect2 


Remarks on 
study3 


 Local effect4 Systemic effect5   


Acute toxicity 6 


oral 
dermal 
inhalation 


    


Irritation/Corrosivity 
skin 
eye 
resp. tract 


  
  NA 7 


NA 
NA 


  


Sensitisation 
skin 
resp. tract 


  
NA 
NA 


  


Repeated dose toxicity 8 


sub-acute/ sub-chronic/ chronic 
oral 
dermal 
inhalation 


    


Mutagenicity 
in vitro 
in vivo 


    


Carcinogenicity 
oral 
dermal 
inhalation 


    


Reproductive toxicity 8 


fertility impairment 
oral 
dermal 
inhalation 
developmental tox 
oral 
dermal 
inhalation 


    


1 NOAEL (NOAEC), LOAEL , T25, BMD(L)10  or any other dose descriptor; indicate whether this concerns a no or lowest 
observed effect level etc. 
2 In this column the relevant effect for which the dose descriptor is determined is provided  
3 This column is for indicating whether data were available, whether the substance is classified for this endpoint, for shortly 
describing specifics of the study (e.g. 28-d gavage rat, 5 d/wk or 2-gen diet rat, 7 d/wk), and for indicating (additional) uncertainty in 
available data 
4 Units are mg/m3 for inhalation, and mg/cm2 or ppm for dermal exposure 
5 Units are mg/m3 for inhalation, and mg/kg bw/day for oral and dermal exposure 
6 In general, sublethal toxicity is a more rational starting point for acute toxicity than mortality data; information on acute toxicity 
may also be derived from e.g. repeated dose toxicity studies or reproductive toxicity studies 
7 Not applicable 
8 These repeated exposure studies may also show relevant acute effects of the test substance; these should be accounted for under the 
endpoint acute toxicity 
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Table R. 8-15 Corrected dose descriptor(s)  


Per endpoint for the relevant exposure pattern for workers/consumers/human via the 
environment1 


Endpoint Most relevant quantitative dose 
descriptor2 


(appropriate unit) 


Corrected dose descriptor 


(appropriate unit) 


 Local3 Systemic4 Local3 Systemic4 


Acute toxicity 


- oral 


- dermal 


- inhalation 


    


Irritation/Corrosivity 


- skin 


- eye 


- resp. tract 


  


  NA 5 


NA 


NA 


  


Sensitisation 


- skin 


- resp. tract 


  


NA 


NA 


  


Repeated dose toxicity 


sub-acute/ sub-chronic/ chronic 


- oral 


- dermal 


- inhalation 


    


Mutagenicity 


- in vitro 


- in vivo 


    


Carcinogenicity 


- oral 


- dermal 


- inhalation 


    


Reproductive toxicity 


fertility impairment 


- oral 


- dermal 


- inhalation 


developmental tox 


- oral 


- dermal 


- inhalation 


    


1 Select the relevant population 


2 NOAEL (NOAEC), LOAEL , T25, BMD10  etc or any other dose descriptor; indicate whether this concerns a no or lowest 
observed effect level etc. 
3 Units are mg/m3 for inhalation, and mg/cm2 or ppm for dermal exposure 
4 Units are mg/m3 for inhalation, and mg/kg bw/day for oral and dermal exposure 
5 Not applicable 
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Table R. 8-16 Endpoint-specific DNEL(s)/DMEL(s)  


For the relevant exposure pattern for workers/consumers/human via the environment1 


Endpoint Corrected dose descriptor 


(appropriate unit) 


Overall AF 
applied 


Endpoint-specific 
DNEL/DMEL 


(appropriate unit) 
 Local2 Systemic3  Local2 Systemic3 


Acute toxicity 


- oral 


- dermal 


- inhalation 


     


Irritation/Corrosivity 


- skin 


- eye 


- resp. tract 


  


  NA 4 


NA 


NA 


   


  NA 4 


NA 


NA 


Sensitisation 


- skin 


- resp. tract 


  


NA 


NA 


   


NA 


NA 


Repeated dose toxicity 


sub-acute/ sub-chronic/ 
chronic 


- oral 


- dermal 


- inhalation 


     


Mutagenicity 


- in vitro 


- in vivo 


     


Carcinogenicity 


- oral 


- dermal 


- inhalation 


     


Reproductive toxicity 


fertility impairment 


- oral 


- dermal 


- inhalation 


developmental tox 


- oral 


- dermal 


- inhalation 


     


1 Select the relevant population 
2 Units are mg/m3 for inhalation, and mg/cm2 pr ppm for dermal exposure 
3 Units are mg/m3 for inhalation, and mg/kg bw/day for oral and dermal exposure 
4 Not applicable 
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APPENDIX R. 8-2 Bioavailability, route-to-route extrapolation and allometric scaling 


Examples to illustrate how to obtain consistent results 


When transferring study results from animals to humans, care has to be taken to use a meaningful 
physiological parameter as a reference value for scaling issues. This Appendix illustrates in part 1 
some issues related to this. Part 2 gives specific guidance on how to deal with differences in 
bioavailability (in practice as determined by differences in absorption) and how to conduct route-to-
route extrapolation in the situations identified in Section R.8.4.2. In Part 3 default parameters for 
lifetime cancer studies are summarised which are relevant to derive consistent dose descriptors. 
More information on these issues can be found in the references in the end of this appendix.  


Part 1- Scaling issues 


Where inhalative data are concerned, air concentrations for animal and human exposure are 
generally compared directly. Using this approach implies standardisation of inhalative data with 
reference to the respiratory rates. Since respiratory rates depend directly on caloric demand this 
means, that inhalative study results are (implicitly) extrapolated to humans on the basis of metabolic 
rate scaling (also termed allometric scaling).  


Oral data usually are expressed in dose per kg bodyweight. Comparing oral data directly would 
mean, to use body weight as a reference for scaling purposes. If, however, allometric scaling shall 
be used for standardisation, it has to be taken into account that metabolic rate does not correlate 
directly with body weight but with the body weight modified by the exponent 0.75 (metabolic rate  
body weight0.75). On that background data from different species expressed as dose per kg 
bodyweight need to be adjusted to caloric demand before they can be compared based on metabolic 
rate. According to the different average bodyweights of the animal species, when comparing oral 
and dermal data with humans, specific allometric scaling factors are needed for each species (see 
Table R. 8-4 in Section R.8.4.3.1).  


If oral data are used to evaluate inhalative exposure situations and the oral data are scaled on the 
basis of body weight, risk assessors need to be aware of the aspect outlined above. Usually 
respiratory rates for animals and humans are used for dose adjustment. For consistent results care 
has to be taken that the respiratory rates used in combination with the respective bodyweights match 
the allometric equation. In addition a special situation occurs for workers. Compared to a 
standardised situation with basal caloric demand, workers usually are in a status of elevated activity 
with higher respiratory rates. This has to be compensated for as well.  


The following examples shall outline the procedure. The physiological values used in these 
examples are taken from Table R. 8-2 in Section R.8.4.2. 


In Example R. 8-1 and Example R. 8-2 on the next pages, oral data from the rat are used to decide 
on a corresponding air concentration for humans. For simplicity 100% absorption for the oral and 
the inhalative route for animals and humans is assumed. The air concentration is calculated in two 
different ways. 


On the right side of the examples, which is the preferred pathway and the pathway illustrated in 
Table R. 8-4 in Section R.8.4.3.1, the oral dose for the rat is converted to the corresponding air 
concentration using a standard breathing volume for the rat (1.15 m3/kg for 24 hours exposure of 
general public, 0.38 m3/kg for 8 hours exposure of workers, see Table R. 8-2 in Section R.8.4.2). 
For workers the resulting air concentration needs to be additionally corrected for the difference 
between basal caloric demand and caloric demand under light activity.  
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This correction factor derives from the inhalative volumes in 8 hours under the respective 
conditions (6.7 m3 for base level, 10 m3 for light activity).  


On the left side of the examples, which is not the preferred way and which therefore is not 
illustrated in Table R. 8-4 in Section R.8.4.3.1, the oral NOAEL for the rat in a first step is 
transferred to humans with a factor of 4 for allometric scaling. With help of a standard human body 
weight (70 kg) and a default human breathing volume referring to the specific conditions of the 
respective population (20 m3 for general public in 24 h hours and basal caloric demand, 10 m3 for 
workers in 8h and light activity), this dose is then translated into an air concentration. 


As can be seen from the results, the two different ways of calculation lead to the same results. 


Examples (assuming 100 % absorption for both routes in both species) 


Example R. 8-1 General public 


 


  oral    inhalation 


       


    ÷ 1.15 m3/kg bw *  
 
NOAEL rat    50 mg/kg bw/d   43.5 mg/m3 (24 h) 
 
  ÷ 4    
 
 


NAEL human    12.5 mg/kg bw/d 


 
  x 70 kg bw   
  


    


   875 mg/person/d 


 
  ÷ 20 m3/person 
  
  


NAEC human (24 h)  44 mg/m3   44 mg/m3 
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Example R. 8-2 Workers 


  oral    inhalation 


      


    ÷ 0.38 m3/kg bw *  
 
NOAEL rat    50 mg/kg bw/d   132 mg/m3 (8 h) 
 
  ÷ 4    
 
 


NAEL human    12,5 mg/kg bw/d 


 
  x 70 kg bw   x 6.7 m3/ 10 m3 
  


     


   875 mg/person/d 


 
  ÷ 10 m3/person 
  
  


NAEC worker (8h)   88 mg/m3   88 mg/m3 
     
 


* See Table R. 8-2 in Section R.8.4.2 for explanation of this factor 


Part 2 - Guidance on modification of starting point 


This part specifically outlines the procedure taking into account bioavailability issues. The 
examples especially concern the conversion of the N(L)OAEL/C into an adequate starting point for 
DNEL derivation, but also apply to other dose descriptors for e.g. non-threshold effects. Please, 
note that the examples below only illustrates extrapolations conducted according to the procedure 
outlined in the right-hand side of examples I and II above, i.e., when the route-to-route 
extrapolation is performed within one species as the first step. The examples presented also indicate 
whether allometric scaling should be included in step c of the DNEL/DMEL derivation or whether 
this is already implicitly done at this point (step b) (see Section R.8.4 for explanation of step b and 
c). In most cases substance-specific information relating to differences in bioavailability will not be 
available. Section R.8.4.2 suggests default factors for some of these situations. 
 
It is to be noted that in all cases where the starting point is an inhalatory N(L)OAEC (examples A2, 
B1 and B4), it must be considered whether an additional concentration–time correction is needed 
when the experimental exposure conditions (e.g. 6 h/d) do not equal the human exposure conditions 
(e.g. for workers 8 h/d) (see Section R.8.4.2).   
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A. If for a given human exposure route there is an effect parameter for the same route (in 
experimental animals or humans) and for that particular exposure route there is no difference in 
absorption between experimental animals and humans at the relevant level of exposure, then in 
principle no modification of starting point is necessary [Example A. 1].  


However, if the exposure route is via inhalation, then for workers a correction is necessary for the 
differences in respiratory rates under standard conditions and under conditions of light activity 
[Example A. 2].  


Example A. 1 Oral# exposure; oral absorption rat = oral absorption human 


For step b: no modification necessary 
For step c: as to interspecies differences, apply factor for allometric scaling (4 for rat). 


#similar situation for the dermal route 


Example A. 2 Inhalatory exposure; inhalation absorption rat = inhalation absorption 
human 


For step b: I. for workers, the inhalatory N(L)OAEC rat needs to be corrected for the difference 
between respiratory rates under standard conditions and under conditions of light 
activity (sRVhuman versus wRV; see Table R. 8-2 in Section R.8.4.2): 


 
 For workers: 


    sRVhuman 


  corrected N(L)OAEC = inhalatory N(L)OAEC   x  


      wRV 


      


    6,7 m3 


   = inhalatory N(L)OAEC   x  


      10 m3 


 
  II. consider when the inhalatory N(L)OAEC rat needs to be corrected for differences in 


the experimental and human exposure conditions (all populations).    
 


For step c: as to interspecies differences, do not apply factor for allometric scaling. 


B. Modification of starting point is necessary 


 If for a given human exposure route there is an effect parameter for the same route (in 
experimental animals or humans) but for that particular exposure route there is a difference in 
absorption between experimental animals and humans at the relevant level of exposure 
[Example B. 1 and Example B. 2]. 


 If for a given human exposure route there is not an effect parameter for the same route (in 
experimental animals or humans) [Example B3 to  


 Example B. 6]. 
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Example B. 1 Inhalatory exposure; inhalation absorption rat  inhalation absorption 
human 


For step b: I. correct inhalatory N(L)OAEC rat (in mg/m3) for differences in inhalation absorption 
between rats and humans. Additionally, for workers a correction is needed for the 
difference between respiratory rates under standard conditions and under conditions 
of light activity (sRVhuman versus wRV; see Table R. 8-2 in Section R.8.4.2). 


 


   ABSinh-rat 


 corrected N(L)OAEC = inhalatory N(L)OAEC    x   


   ABSinh-human 


 


 For workers:  


    ABSinh-rat sRVhuman 


  corrected N(L)OAEC = inhalatory N(L)OAEC   x             x  


      ABSinh-human wRV 


 
  II. consider when the inhalatory N(L)OAEC rat needs to be corrected for differences in 


the experimental and human exposure conditions. 
 
For step c: as to interspecies differences, do not apply factor for allometric scaling. 


Example B. 2 Oral# exposure; oral absorption rat  oral absorption human 


For step b: correct oral N(L)OAEL rat (in mg/kg bw/day) for differences in oral absorption between 
rats and humans as follows: 


  ABSoral-rat 


 corrected N(L)OAEL = oral N(L)OAEL x  


  ABSoral-human 


For step c: as to interspecies differences, apply factor for allometric scaling (4 for rat). 


# similar situation for the dermal route 
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Example B. 3 Inhalatory exposure; oral# N(L)OAEL rat 


For step b: convert oral N(L)OAEL rat (in mg/kg bw/day) into inhalatory N(L)OAEC rat (in 
mg/m3) by using a default respiratory volume for the rat corresponding to the daily duration 
of human exposure (sRVrat; see Table R. 8-2 in Section R.8.4.2), followed by a correction 
for differences in absorption between routes (if the case), and a correction for differences in 
inhalation absorption between rats and humans (if the case). For workers an additional 
correction is needed for the difference between respiratory rates under standard conditions 
and under conditions of light activity (sRVhuman versus wRV; see Table R. 8-2 in Section 
R.8.4.2). 


          
    1  ABSoral-rat ABSinh-rat 


 corrected inhalatory N(L)OAEC = oral N(L)OAEL  x    x    x  
    sRVrat ABSinh-rat ABSinh-human 


 


      1 ABSoral-rat 


   = oral N(L)OAEL x   x   


      sRVrat ABSinh-human 


 


 For workers: 


       1 ABSoral-rat sRVhuman 


  corrected inhalatory N(L)OAEC = oral N(L)OAEL x   x   x  


      sRVrat ABSinh-human wRV 


 
For step c: as to interspecies differences, do not apply factor for allometric scaling. 


# similar situation with dermal N(L)OAEL 
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Example B. 4 Oral# exposure; inhalatory N(L)OAEC rat 


For step b: I. convert inhalatory N(L)OAEC rat (in mg/m3) into oral N(L)OAEL rat (in mg/kg 
bw/day) by using a default respiratory volume for the rat corresponding to the daily 
duration of human exposure (sRVrat; see Table R. 8-2 in Section R.8.4.2), followed by a 
correction for differences in absorption between routes (if the case), and a correction for 
differences in oral absorption between rats and humans (if the case). 


 


        ABSinh-rat ABSoral-rat 


corrected oral N(L)OAEL   = inhalatory N(L)OAEC  x sRVrat  x    x  
     ABSoral-rat ABSoral-human 


  


        ABSinh-rat 


     = inhalatory N(L)OAEC x sRVrat x   


       ABSoral-human 


 


  II. Consider when the inhalatory N(L)OAEC rat needs to be corrected for differences in 
the experimental and human exposure conditions. 


 
For step c: as to interspecies differences, apply factor for allometric scaling (4 for rat). 


 
 # similar situation with dermal exposure 
 


Example B. 5 Dermal exposure; oral N(L)OAEL rat 


For step b: convert oral N(L)OAEL rat (in mg/kg bw/day) into dermal N(L)OAEL rat (in mg/kg 
bw/day) by correcting for differences in absorption between routes (if the case) as well 
as for differences in dermal absorption between rats and humans (if the case): 


  


        ABSoral-rat    ABSderm-rat 


corrected dermal N(L)OAEL=oral N(L)OAEL  x   x                      
ABSderm-rat ABSderm-human 


 


     ABSoral-rat 


   =oral N(L)OAEL     x   


     ABSderm-human 


For step c: as to interspecies differences, apply factor for allometric scaling (4 for rat). 
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Example B. 6 Oral exposure; dermal N(L)OAEL rat 


For step b: convert dermal N(L)OAEL rat (in mg/kg bw/day) into oral N(L)OAEL rat (in mg/kg 
bw/day) by correcting for differences in absorption between routes (if the case) as well 
as for differences in oral absorption between rats and humans (if the case): 


  


    ABSderm-rat ABSoral-rat 


corrected oral N(L)OAEL   = dermal N(L)OAEL x    x   
     ABSoral-rat ABSoral-human 


  


     ABSderm-rat 


    = dermal N(L)OAEL      x   


      ABSoral-human 


For step c: as to interspecies differences, apply factor for allometric scaling (4 for rat). 


 


Part 3 - Dose calculations in lifetime studies 


Table R. 8-17 Default values for dose calculations i.e. standard lifespan, body weights, 
food and water intake and inhalation volume (based on Gold et al., 1984 and Paulussen 
et al., 1998) 


Experiment
al animal 


Sex Standard lifespana 


(years) 


Body weightc 


(kg) 


Food  per dayb 


(g) 


Water  per dayb 


(ml) 


Inhalation 
volume 


(l/ hr) 


Mouse Male 1.5 - 2 0.03 3.6   (120) 5    (167) 2.5 


 Female 1.5 - 2 0.025 3.25 (130) 5    (200) 2.2 


Rat Male 2 0.5 20       (40) 25      (50) 20.5 


 Female 2 0.35 17.5    (50) 20      (57) 15.7 


Hamster Male 2 0.125 11.5     (92) 15    (120) 7.2 


 Female 2 0.110 11.5   (105) 15     (136) 7.2 


a) Note: for certain strains of mice documented lower lifespan values of minimally 1.5 years are acceptable 
(OECD TG 451);   


b) In brackets the daily food or water consumption is given in g or ml per kg body weight per day, as 
appropriate. 


c) These are typical values used for lifetime studies. 
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Table R. 8-18 Standard values for dose calculations for humans exposed in workplaces 


as consumers and via the environment (taken from Gold et al., 1984 and ICRP, 1975). 
 


Parameter DEFAULT Value 


Consumer, Humans-via-the-environment Worker 


Lifespan (year) 75 Worklife (year) 40 


Body weight (kg) 70 Length of workday (hour) 8 


Food intake (kg/day) 1.4  Working days/week 5 


Water intake (l/day) 2.0 Working weeks/year 48 


Inhalation volume (m3/24 hours) 20 Body weight, male and female (kg) 70 


  Inhalation volume (m3/8 hours) 
light work 


10 
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APPENDIX R. 8-3 Assessment factors suggested from different research groups and 
regulatory bodies 


In the DNEL/DMEL-approach, effect assessment uncertainties are dealt with by means of 
assessment factors, which should preferably be substance-specific, otherwise default (see Section 
R.8.4.3). This appendix presents a short overview (including a summary table, Table R. 8-19) with 
defaults suggested for various assessment factors by different research groups and regulatory 
bodies. The overview is not meant to be exhaustive, and for more background information and 
further reading, the reader is referred to the original publications.  


As can be seen from Table R. 8-19, defaults typically proposed for human health risk assessment 
are point estimates. A more recent development is the suggestion for probabilistic distributions as 
defaults for assessment factors: as lognormal distributions are thought to best describe variability 
and uncertainty in assessment factors, these distributions have been derived based on NOAEL-
ratios from comprehensive toxicological databases. Although promising, up to now these 
probabilistic distributions have not been widely used in risk assessment, a.o. because it requires 
decisions on the percentile of the population one wants to protect (e.g. 50th percentile (= geometric 
mean of distribution) or 90th


, 95th or 99th percentile (= P90, P95 or P99 of distribution).  


Explanation 


Assessment factors for interspecies differences 


Interspecies differences result from variation in the sensitivity of species due to differences in 
toxicokinetics and toxicodynamics. Where human data are used as the starting point for the risk 
characterisation, no extrapolation is necessary and hence no assessment factor is normally 
suggested for interspecies differences in sensitivity.  


Where data from animal studies are the typical starting point for risk characterisation, the default 
assumption in general is that humans are more sensitive than experimental animals. As can be seen 
from Table R. 8-19, the traditional default suggested for interspecies extrapolation is 10, which 
sometimes is subdivided in a default of 4 (100.6) for toxicokinetic differences and a default of 
2.5 (100.4) for toxicodynamic differences. 


Since some of the toxicokinetic differences can be explained by differences in body size (and 
related differences in basal metabolic rate), others have suggested as a default to, where appropriate, 
correct for differences in metabolic rate (allometric scaling; see Section R.8.4.3), followed by the 
application of a default factor for other toxicokinetic and toxicodynamic differences. The size of the 
latter varies from 1 to 3 (see also footnotes to Table R. 8-19). Next to these point estimates, also 
default lognormal distributions have been established for this additional factor.  


Assessment factors for intraspecies differences 


Humans differ in sensitivity due to a number of biological factors (such as age, gender, genetic 
composition and nutritional status). The intraspecies variation in humans is greater than in the more 
homogeneous experimental animal population.  


Although other values have been proposed, defaults typically suggested for the general population 
(representing all age groups, including children and elderly) are a factor of 10, sometimes equally 
subdivided in defaults of 3.16 (100.5) for both toxicokinetic and toxicodynamic differences. A lower 
default factor is generally suggested for the worker population, because the very young and very old 
are not part of this population. 
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For the intraspecies assessment factor also probabilistic distributions have been proposed. It is to be 
noted that the ones proposed by Vermeire et al. (1999, 2001) are not database-derived distributions, 
but theoretical distributions. 


Assessment factors for differences in duration of exposure 


Taking into account that a) in general the experimental NOAEL will decrease with increasing 
exposure times and b) other and more serious adverse effects may appear with increasing exposure 
times, a factor allowing for differences in the experimental exposure duration and the duration of 
exposure for the population and scenario under consideration is normally applied in risk assessment.  


As can be seen in Table R. 8-19 different factors have been suggested for exposure duration 
extrapolation, depending on the type of extrapolation (subacute to subchronic, subchronic to 
chronic, subacute to chronic) and the kind of effect (systemic or local). Probabilistic distributions 
have also been suggested.  


Assessment factor for uncertainty in route-to-route extrapolation 


Given the uncertain nature of route-to-route extrapolation and the fact that it can only be applied in 
specific cases, no defaults have been typically proposed for this factor, necessary in case no 
adequate data are available on the relevant route of exposure for the population and exposure 
scenario under consideration. Note that the present guidance addresses this as part of Section 
R.8.4.2 on modification of the starting point. 


Assessment factor for dose-response relationship 


For the dose-response relationship, consideration should be given to the uncertainties in the 
NOAEL as the surrogate for the true no-adverse-effect-level (NAEL), as well as to the extrapolation 
of the LOAEL to the NAEL (in cases where only a LOAEL is available or where a LOAEL is 
considered a more appropriate starting point). Taking into account the dose spacing in the 
experiment, the shape and slope of the dose-response curve (and in some approaches the extent and 
severity of the effect seen at the LOAEL), defaults typically suggested for this assessment factor 
range from 1–10 (see Table R. 8-19). The Benchmark dose has also been suggested as acceptable 
alternative to the LOAEL-NAEL extrapolation, or even a probabilistically derived benchmark dose 
distribution.  


Other aspects relating to the dataset 


Next to extrapolation, other important aspects of risk characterisation are the adequacy of and 
confidence in the available dataset and the nature of the effect. Most often these aspects are dealt 
with in a qualitative way. When dealt with in a quantitative way, default values of 1-10 have been 
proposed (see Table R. 8-19), but there is no agreed basis for these values. The US-EPA uses the 
term modifying factor to cover uncertainties other than the ‘extrapolation’ assessment factors. 


Overall assessment factor 


Typically, the overall assessment factor is the product of the individual assessment factors, by 
assuming independency of the factors. It is to be realised that this multiplication is in general very 
conservative: when each individual assessment factor by itself is regarded as conservative, 
multiplication will lead to a piling up of conservatism. Hence, the more extrapolation steps are 
taken into account, the higher the level of conservatism.  


Although not widely used up to now, a more recent development in risk assessment is the use of 
probability distributions and Monte Carlo simulation to obtain the overall assessment factor. By 







Chapter R.8: Characterisation of dose [concentration]-response for human health 
 


68 


acknowledging that each assessment factor is uncertain and is best described by a lognormal 
distribution, propagation of the uncertainty can be evaluated by Monte Carlo simulation yielding a 
lognormal overall distribution for the combined assessment factor. This offers the possibility for a 
quantitative estimate of the probability that an adverse effect will occur in a certain population at 
the estimated exposure level. Moreover, the distribution of the overall assessment factor can be 
probabilistically combined with the distribution of the Benchmark dose, as also the effect parameter 
is uncertain and is best described by a lognormal distribution. 
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Table R. 8-19 Summary of default assessment factors used in human health risk assessment. 


Assessment factors  Schneider et al. (2005) TNO/RIVM (NL) 


(Vermeire et al., 1999, 2001) 


 


WHO/ IPCS 
(1987, 1990, 
1994, 1999) 


US-EPA 


(1993) 


ECETOC 


(2003) 


BAUA (D) 


(TRGS, 
1998) 


Danish EPA 


2001 


Kalberlah & 
Schneider (1998); 
Kalberlah et al. 
(1999) Probabilisticm determi-


nistic 
Probabilisticm 


Interspecies 
 
Non-occupational 
- toxicokinetics 
- toxicodynamics 


Occupational    


10 
 
 
4.0 
2.5 


10 ASa 


 


 
 
 
 
 


ASe 


10 ASe,f ASe x (GM 0.97; GSD 3.24)  
[4.35 (P90); 6.67 (P95); 14.9 ( P99)] 


 
 
10 
 
 


ASi x 3 


ASi x (GM 1; GSD 4.5) 
[7 (P90); 12 (P95); 33 (P99)] 


Intraspecies 


Non-occupational 
- toxicokinetics 
- toxicodynamics 


Occupational 


10 


 
3.16 
3.16 


10  


5b 


 


 


3 


 


 
 
 


5g 


10  


25 
8 
3 


5g 


 


 
 
 


for P90 of individuals: n 


GM 1+2.31; GSD 3.57  


[12.8 (P90); 19.8 (P95); 45.7 (P99)] 


 


for P95  of individuals: n 


GM 1+3.82; GSD 4.34  


[26.1 (P90); 43.8 (P95); 117 (P99)] 


for P99 of individuals: n 


GM 1+8.96; GSD 6.45  


[98.7 (P90); 193 (P95); 687 (P99)] 


 


10 
 
 


3 


 


GM 1+3; GSD 1.6 
[6.6 (P90); 7.6 (P95); 10 (P99)] 
 


GM 1+1.4; GSD 1.2 
[2.7 (P90); 2.85 (P95); 3 (P99)] 


Table 1 continued 
overleafAssessment 
factors 


 Schneider et al. (2005) TNO/RIVM (NL) 


(Vermeire et al., 1999, 2001) 


 


WHO/ IPCS 
(1987, 1990, 
1994, 1999) 


US-EPA 


(1993) 


ECETOC 


(2003) 


BAUA (D) 


(TRGS, 
1998) 


Danish EPA 


2001 


Kalberlah & 
Schneider (1998); 
Kalberlah et al. 
(1999) 


Probabilisticm determi-
nistic 


Probabilisticm 


Duration of exposure 


System. eff./Local inhal. 


 10  


 


 


 


1-100p  
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eff. 


- sub-chronic to 


chronic 


- subacute to sub- 


chronic  


- subacute to chronic 


 


Local dermal effects 


2/NNc 


 


 


 


6/NNc 


 


NNc 


2/4 


 


2/4 


 


6/12 


2-3 (GM) 


 


2-3 (GM) 


 


6-7 (GM) 


 


GM 4.39; GSD 1.82  


[9.45 (P90); 11.8 (P95); 17.6 (P99)] 


GM 3.95; GSD 2.14  


[10.5 (P90); 13.8 (P95); 23.2 (P99)] 


GM 4.14; GSD 2.03  


[10.3 (P90); 13.3 (P95); 21.6 (P99)] 


10 


 


10 


 


50-100 


 


NNj 


GM 2; GSD 3.5 


[10 (P90); 16 (P95); 37 (P99)] 


GM 2; GSD 4 


[12 (P90); 20 (P95); 50 (P99)] 


GM 5; GSD 3.5 


[25 (P90); 39 (P95); 92 (P99)] 


Route-to-route# 


   Oral to inhalation 
   Oral to dermal 


  ND  


1h 


1h 


   NDk 


 


NDk 


Type of leading effect 1-10       1  


Dose-response curve 


   Appropriate NOAEL 
   LOAEL to NAEL 


   Alternative 


 


 
3-10 


BMD 


 


 
10 


BMD 


 


NN 
3d  


BMD 


 


 
3 


BMD 


  


 
10 


BMD 


 


 
 


BMD distribution 


 


 
1-10 


BMD 


 


 
 


BMD (or BMD distribution) 


Confidence in database/ 
database adequacy 


1-10       1  


Modifying factor  >0-10        


Overall factor mult. mult. mult. mult. o mult. mult. Prob. q mult. prob. + mult. (for point 
estimates) l 


 


Abbreviations:  


AS = allometric scaling (bw0.75); BMD = benchmark dose; GM = geometric mean; GSD = geometric standard deviation; mult. = multiplication of the different assessment 
factors; ND = no default proposed; NN = no (additional) assessment factor needed; P = percentile; prob. = probabilistic combination of distributions for the different 
assessment factors 


Notes: 


#  Only for systemic effects (under certain conditions), not for local effects. 
a  mouse 7, rat 4, monkey 2, dog 2 
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AS not to be applied for inhalation route and for local effects; Although AS does not completely account for interspecies differences, no additional assessment 
factor for ‘residual’ interspecies variability because that is largely accounted for in the assessment factor for intraspecies variability.  


b  No additional assessment factor for children needed, but attention should be given to effects on developing organ systems, such as reproductive development in 
pre-puberty. 


c  For local effects below the threshold of cytotoxicity. 
d  May need to be adjusted depending on dose spacing, shape and slope of dose-response curve and extent and severity of effect seen at LOAEL. 
e  mouse 7, rat 4, dog 2, monkey (marmoset) 4, monkey (rhesus) 2 (rounded figures) 


AS only to be applied for systemic effects, with doses in mg/kg bw (not for doses in mg/m3 or mg/kg feed); not for local effects. 


f  Additionally to the AS a factor for possible additional toxicokinetic or toxicodynamic variability is applied, depending on percentile of population one wants to 
protect: 1 (50th perc.) or 2-3 (95th perc.). 


g  After allometric scaling this factor of 5 should be applied as combined assessment factor for intra- and interspecies extrapolation. 
h  Similar absorption by all routes is assumed (not necessarily 100%). 
i  mouse (25 g) 7, rat (250 g) 4, guinea pig (750 g) 3, rabbit (2 kg) 2.4, monkey (5 kg) 2, dog (15 kg) 1.4 


AS only to be applied for systemic effects following oral and dermal route of administration (with doses in mg/kg bw), not for inhalation route and for local 
effects. 


j  For local skin effects it is assumed that exposure duration can influence the severity of the effects but will not influence the height of the NOAEL. 
k  Depends on substance-specific data on absorption for starting route and end route. In case no substance-specific data are available for both routes, a default factor 


of 2 is used, i.e. as a worst case assumption the absorption percentage for the starting route is half that of the end route. 
l  Based on the individual distributions that have been established for some assessment factors, Vermeire et al. (2001) have proposed default distributions of the 


overall assessment factors for the general population (including consumers) and for workers. If additionally point estimates are involved (e.g. for allometric 
scaling) these overall distributions have been multiplied accordingly. Vermeire et al. (2001) also give guidance on how to apply the probabilistic default 
distributions in human health risk assessment and on how to quantitatively interpret the results. For e.g. inter x intra x sub-chronic/chronic extrapolation (based on 
sub-chronic rat study) this works out as follows: 


 


Default distribution of combined AFs  
(inter x intra x sub-chronic/chronic) 


Default distribution of overall AF  


GM GSD P90 P95 


AS 


(rat) 
GM P90 P95 P (of default) 


General 
population 


8 7.5 101 206 4 32 404 824 99  
(10x10x10) 


Workers 4.8 7.1 60 121 4 19 240 484 93 
(3x4x3x10) 


In this table the confidence limits (GM and P-values) are indicative of the percentile of the population that one wants to protect (e.g. GM: 50%, P95: 95%). 


m    Lognormal distributions with parameters geometric mean (GM); geometric standard deviation (GSD) and shift, if not zero. 
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n     The three distributions cover the difference between the median sensitive and the sensitive individual at the workplace. Sensitive individuals are defined as being 
equal or more sensitive than 90%, 95%, or 99% of the working population (P90, P95, P99-percentile of the interindividual distribution for a specific substance), 
respectively, for distributions 1, 2, and 3. Distributions (lognormal with shift 1) describe variation over substances and case studies evaluated in regard to inter-
individual sensitivity 


o  By estimating the different parameters as typical values with central tendency, the product of these parameters reveals a central tendency estimate of the combined 
assessment factors. For evaluation of existing chemicals this approach is modified as follows: an additional factor is used to account for the uncertainty of the 
assessment and the confidence in the database. By multiplication with this factor the initial estimate is modified in terms of precaution. The resulting value 
represents the overall assessment factor.  


p  An overall  assessment factor concerning “quality and  relevance” of  the data covering uncertainties in relation to e.g. LOAEL to NOAEL extrapolation; duration  
of exposure; route-to-route extrapolation; severity of effects; lack of data etc. 


q  The individual distributions that have been established, including the BMD distribution, are combined by probabilistic modelling. As result a target distribution is 
obtained which represents a substance-specific probabilistic estimate of the health-based reference value and its uncertainty for a certain quantile of the human 
population (e.g. P95 of individuals). If another quantile is of interest, a new calculation using the according distribution for intraspecies differences (e.g. P99 of 
individuals) is performed. 
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APPENDIX R. 8-4 PBPK Modelling and the derivation of DNELs/DMELs 


This document describes how PBPK modelling can be used in the derivation of DNELs/DMELs. 
The focus of the document is on how the different extrapolation processes involved in risk 
assessment can be performed by using PBPK modelling. However, it is important to emphasise that 
when PBPK modelling is used for risk assessment purposes, the whole process of PBPK modelling 
(i.e. the generation of the model, application of the model, validation of the model, confidence in 
the model, etc...) should be as transparent as possible. Confidence in the model should be as high as 
possible. Furthermore, risk assessors, who are using these models, should be able to adequately 
interpret these models and their output. 


PBPK Modelling 


A physiologically based pharmacokinetic (PBPK) model is an independent structural mathematical 
model, comprising the tissues and organs of the body with each perfused by, and connected via, the 
blood circulatory system. The principle application of PBPK models is in the prediction of the 
target tissue dose of the parent chemical or its reactive metabolite. Use of the target tissue dose of 
the toxic moiety of a chemical in risk assessment calculations provides a better basis of relating to 
the observed toxic effects than the external or administered exposure concentration of the parent 
chemical. Prediction of target tissue dose following different exposure scenarios, routes, doses and 
species can help reduce the uncertainty associated with conventional extrapolation approaches. The 
mechanistic and biological plausibility of the models is the basis for associating greater confidence 
to such extrapolations.  


Parameters in PBPK modelling 
PBPK models comprise four main types of parameter: 


1. Physiological  
2. Anatomical 
3. Biochemical 
4. Physicochemical 


Physiological and anatomical parameters include tissue masses and blood perfusion rates, estimates 
of cardiac output and alveolar ventilation rates. Biochemical parameters include e.g. enzyme 
metabolic rates and polymorphisms, enzyme synthesis and inactivation rates, receptor and protein 
binding constants. Physicochemical parameters refer to e.g. partition coefficients, vapour pressures, 
solubilities in different media. A partition coefficient is a ratio of the solubility of a chemical in a 
biological medium, usually blood-air and tissue-blood.  


The ability to quantify the parameters that comprise models affords the ability to conduct the 
various extrapolations discussed below.  Anatomical and physiological parameters are readily 
available and many have been obtained by measurement. Biochemical and physicochemical 
parameters are compound specific. When such parameters are measured and used to construct an a 
priori model that qualitatively describes a dataset, then confidence in such a model should be high. 
In the absence of measured data, such as partition coefficients, these may be estimated using tissue-
composition based algorithms (Poulin and Krishnan 1995, 1996; Theil et al. 2003).. Metabolic rate 
constants may be fitted using a PBPK model, although this practice should only be undertaken if 
there are no other alternatives.  
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The importance of any single or set of parameters within a model should be determined by applying 
sensitivity analysis. Sensitivity analysis is a means of evaluating how sensitive the model output is 
to any perturbation of any single or set of parameters. Therefore, confidence in a model that 
contains estimated parameters may still be high, if those parameters do not significantly influence 
model output. Conversely, influential estimated parameters would reduce confidence in a model. 


Confidence in PBPK modelling 
When used for risk assessment purposes, confidence in PBPK models should be high (Barton et al. 
(2007)). Therefore, their predictive capacity should be carefully evaluated with respect to the 
following aspects (US EPA, 2006): 


 Model verification (i.e. biological plausibility of the model structure and parameter and 
correctness of the mathematical equations); 


 Model validation (i.e. ability of the model to predict the kinetic behaviour of a compound); 
 Model documentation; 
 Sensitivity, variability and uncertainty analyses. 
 


Risk assessors need to be able to understand these processes well enough when they are used in risk 
assessment and for decision making purposes. 


Interspecies Extrapolation 


Interspecies extrapolation of the pharmacokinetic behaviour of a chemical requires quantitative 
estimates of species differences in the values of these parameters.  Tissue-blood partition 
coefficients of chemicals appear to be relatively constant across species, while blood-air partition 
coefficients show some species-dependent variability (Gargas et al. 1989). Physiological and 
anatomical parameters generally vary coherently across species. These parameters are readily 
available in the literature (Brown et al. 1997; ICRP 1975)  and can therefore be used in a PBPK 
model where quantitative differences can be evaluated. The kinetic constants for metabolizing 
enzymes do not necessarily follow any type of readily predictable pattern (Dedrick and Bischoff 
1980).  The approach adopted in the past, and one that is still often used, is to apply the “metabolic 
rate scaling” (Section R.8.4.3.1 and APPENDIX R. 8-2). Therefore, a metabolic rate constant, such 
as Vmax, obtained in a rodent would be multiplied by body weight of the human raised to the 3/4 
power to obtain the human equivalent. This scaling factor is generally justified on the basis of the 
studies by Schneider et al (Schneider et al. 2004), who examined the interspecies differences in 
toxicity of a variety of chemicals.  


For a chemical that demonstrates significant interspecies variation in toxicity in animal 
experiments, the most susceptible species is generally used as the reference for this extrapolation. 
Uncertainty factors of 10 to 1,000 or more have been applied in recognition of the uncertainty 
involved.  Whereas a metabolic rate constant estimated in this way may be used in a PBPK model, 
it is preferable, where possible, to determine such parameters in vitro using tissue subcellular 
fractions or estimate them by fitting a PBPK model to an appropriate dataset. Furthermore, if a 
PBPK model is used to extrapolate from animals to humans, the proposed model should be 
validated by data from humans if these are available, and extrapolations from the model should be 
within or close to the range of experimental measurements used to validate the model. If there is no 
validation of the model by data from humans, PBPK models may be used to support an 
interpretation of toxicodynamic data or toxicological findings rather than as a basis for the 
derivation of a DN(M)EL (ECB, 2002). 
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Intraspecies Variability 


Differences in sensitivity to exposure to chemicals within the same species occur as a result of 
variation in anatomical, physiological and biochemical parameters with age, gender, genetic 
predisposition and health status. These may be further confounded by nutritional and other lifestyle 
and environmental factors. The quantification of these parameters using PBPK models to determine 
the differences in tissue dose in intraspecies variability is analogous to the quantification of 
interspecies variability. For example, age-specific parameters would be required to estimate the 
tissue doses in adults and young children.  Such data are increasingly available. The propagation of 
uncertainty and variability from model parameters to model output can be quantified using 
probabilistic techniques such as Monte Carlo sampling. A PBPK model is run with parameter 
values sampled from distributions that reflect the observed variation in each pharmacokinetic 
parameter in the human population. Each time the model is run with a sampled set of parameter 
values, effectively representing a single hypothetical human being, the appropriate dose metric for 
the toxicity of interest is output. The process is repeated a large number of times to generate a 
distribution of the dose metric for a simulated population. It is important to note that human 
physiological data have a range of values. Therefore, modelling should be preferentially performed 
with ranges of values leading to distributions of outcome 


High-Dose-Low-Dose Extrapolation 


The non-linear kinetic behaviour of chemicals in a biological organism is the result of a number of 
mechanisms e.g., saturable metabolism, enzyme induction, enzyme inactivation and depletion of 
glutathione and other cofactor reserves. High-dose-low-dose extrapolation of tissue dose is 
accomplished with PBPK modelling by accounting for such mechanisms (Clewell III and Andersen 
1987). 


Route-to-Route Extrapolation 


Route-to-route extrapolations can be conducted quite readily with PBPK models. For example, the 
procedure would involve describing a model for the inhalation route.  Ideally the model would be 
validated against an appropriate dataset. Equations describing other routes of administration, such 
as, dermal and oral may be added later and again, ideally, the model should be validated against a 
different, but appropriate dataset. In the case of oral uptake, first-pass metabolism and enterohepatic 
circulation may also be included if significant elimination of parent chemical occurs due to these 
mechanisms (Clewell III and Andersen 1987). 


PBPK Modelling and the Development of Assessment Factors 


A simple but fictional example of the development of an assessment factor for interspecies 
differences using PBPK modelling is presented.  A fictional chemical, compound A, is a low 
molecular weight, volatile solvent, with potential central nervous system (CNS) depressant 
properties. Evidence for the latter comes from a number of controlled human volunteer studies 
where a battery of neurobehavioural tests were conducted during, and after, exposure by inhalation 
to compound A. Due to a number of inconsistencies in the type of tests performed in the different 
studies, a clear, robust NOAEL could not be identified from these human data. 


Compound A is metabolised in vitro by the phase 1, mixed-function oxidase enzyme, cytochrome 
P450 2E1 (CYP2E1) by both rat and human hepatic microsomes. There are also some in vivo data 
in rats exposed by inhalation to compound A, with and without pre-treatment with diallyl sulphide, 
an inhibitor of CYP2E1, that are consistent with metabolism of compound A by this enzyme.   
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PBPK models for the rat and standard human male or female for exposure by inhalation to 
compound A are built. The rat model was validated by simulating experimentally determined 
decreases in chamber concentrations of compound A following exposure of rats to a range of initial 
concentrations in a closed-recirculated atmosphere exposure chamber. The removal of chamber 
concentration of compound A over time is due to uptake by the rat and elimination, primarily by 
metabolism. The human PBPK model was validated by simulating experimentally determined 
venous blood concentrations of compound A in male and female volunteers exposed by inhalation 
to a constant concentration of compound A in a controlled-atmosphere exposure chamber.   


It is assumed that the following have been identified for the chemical: 1) the active moiety of the 
chemical, and 2) the relevant dose-metric (i.e., the appropriate form of the active moiety e.g., peak 
plasma concentration (Cmax), area-under-the-curve of parent chemical in venous blood (AUCB), 
average amount metabolised in target tissue per 24 hours, peak rate of hepatic metabolism, etc).  In 
this case, it is hypothesised that the peak plasma concentration Cmax of compound A is the most 
likely surrogate dose metric for CNS concentrations of compound A thought to cause a reversible 
CNS depressant effect. However, Cmax, is dependent upon the peak rate of hepatic metabolism. 
Therefore, the validated rat and human PBPK models were run to simulate the exposure time and 
concentrations of the rat studies at which no CNS depressant effects were observed. The dose 
metric, peak rate of hepatic metabolismt for the rat would be divided by the peak rate of hepatic 
metabolism for the human. This ratio would represent the magnitude of the difference between a 
specified rat strain and average human male or female. This value may then replace the default 
interspecies kinetic value since it is based on chemical-specific data. Therefore, the derivation of an 
appropriate ‘assessment factor’ in setting a DNEL can be justified more readily using quantitative 
and mechanistic data. 


PBPK Modelling in Risk Assessment 


PBPK models will not remove all of the uncertainty from the risk assessment process. The rationale 
for using PBPK models in risk assessment is that they provide a documentable, scientifically 
defensible means of bridging the gap between animal bioassays and human risk estimates. In 
particular, they shift the risk assessment from the administered dose to a dose more closely 
associated with the toxic effect by explicitly describing their relationships as a function of dose, 
species, route and exposure scenario. The increased complexity and data demands of PBPK models 
must be counter-balanced by the increased accuracy, biological plausibility and scientific 
justifiability of any risk assessment using them. It follows from this that PBPK models are more 
likely to be used for chemicals of high concern. A guidance document on "Good Practice in PBPK 
modelling" is under preparation by WHO/IPCS and should be taken into account when PBPK 
modelling is used in risk assessment. 
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APPENDIX R. 8-5 Derivation of DNELs using biomonitoring data  


It is generally recognised that systemic effects of substances are related to the concentration of the 
substance itself or one of its active metabolite(s) in the target organ. Biomarkers of exposure are the 
concentrations of these substances or their metabolites measured in one of the bodily fluids (e.g. 
blood and urine) and are inherently more closely related to the actual dose in the target organ than 
external dose metrics. Hence, they should be considered most relevant for human risk assessment. 
In addition, biomarkers of exposure provide an integrated measure of total exposure, irrespective of 
the route of exposure. 


Whenever exposure of workers, consumers or humans-via-the-environment can be assessed through 
biomonitoring, the use of a DNEL derived from biomonitoring data can be straightforward and 
preferable to avoid additional uncertainty by the need of using assessment and conversion factors. 
Moreover, it has been shown that biomarker data have less variance than air measurements, 
particularly in environmental settings [1]. 


Biomarker DNELs can be derived from biomonitoring data using the same methodologies being 
used to derive health-based biological limit values. In principle, two different situations may exist in 
which establishing a biomarker DNEL may be preferable. 


A clear dose-response correlation exists between biomarker levels and the effect(s) in humans or in 
animals  


In this case, the simplest situation occurs if a dose-effect correlation between the biomarker and the 
effect is obtained from human data since in that case the NOAEL expressed as the biomarker level 
can directly serve as the basis for the DNEL. Although the assessment factor(s) for interspecies 
extrapolation and route-to-route extrapolation are of course not applicable, other assessment factors, 
such as that for intraspecies variation, should be applied, as appropriate. The most straightforward 
examples of this situation comprise the heavy metals (e.g. lead, cadmium) and a number of organic 
solvents (e.g. acetone, cyclohexane).  


If the biomarker dose and effects were measured in animal studies, again, the NOAEL expressed as 
the biomarker dose level can directly serve as the basis for the DNEL using the assessment factors 
for inter- and intraspecies variation, but without correcting for route-to-route extrapolation as they 
are superfluous for biomarker dose-based DNELs.  


Example 1:  


Exposure to acrylamide may occur by various routes and is best assessed by determination of its N-
terminal valine adduct in haemoglobin (N-2-carbamoylethylvaline). Using this parameter, a 
NOAEL for the peripheral nervous system effects of acrylamide was found at 0.51 nmol/g globin in 
200 workers occupationally exposed to acrylamide [2]. This value can directly serve as the basis for 
the DNEL for this effect. Since the NOAEL was obtained in a relatively homogeneous group of 
individuals, an assessment factor might be applied to account for intraspecies variation to derive a 
DNEL for the general population. 


 


A clear relationship exists between an external exposure metric, which is linked to the effect(s), and 
the biomarker in the same species.  
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Although in this situation a biomarker DNEL cannot directly be derived from the biomarker data, it 
may nevertheless be worthwhile to derive a DNEL using the biomarker data. In particular, if 
exposure monitoring is routinely done through biomonitoring, which is often the case for substances 
with low and/or intermittent exposures and for substances with more than one significant exposure 
route, then biomonitoring is more reliable than air monitoring [1, 3].  


Expressing DNELs in biomarker dose units is feasible in cases where (1) a relationship has been 
established between an external exposure metric (often inhalation exposure measurements) and the 
biomarker in the same species in which the external exposure metric has been linked to the effect, 
or (2) a validated (pharmacologically-based) toxicokinetic (PBPK) model establishing correlations 
between internal and external dose metrics is available for the same species in which the external 
dose metric has been linked to the effect (e.g. 2-butoxyethanol, [5, 6]). Using these relationships, 
the biomarker can be linked to the external marker or vice versa. Subsequently, a DNEL can be 
established using (human or animal) data in the same way as is done for the more conventional 
external exposure metric using assessment factors to compensate for inter- (in case of animal data 
only) and intra-species differences (in case of both animal and/or human data). 


Example 2:  


The relationship between airborne concentrations of 2-butoxyethanol (2-BE) and the urinary 
excretion of its major urinary metabolite 2-butoxyacetic acid (BAA) has been established in several 
studies in a variety of circumstances in humans [7-9]. A linear correlation was found over the range 
from below detection level up to 25 ppm of 2-BE in air. The most conservative relationship gives a 
slope of 16 mg BAA/g creatinine per ppm (8-h TWA) of airborne 2-butoxyethanol [8]. This 
relationship can be used to express BAA biomarker data directly as airborne equivalent 
concentrations and vice versa. In addition, the toxicokinetics of 2-BE have been well described and 
a validated PBPK model and data from human volunteer studies are available [5, 6, 10]. This allows 
linking a NOAEL obtained in animals, expressed as the concentration of a biomarker, to the 
external dose metric needed to reach the same concentration of the same biomarker in humans. A 
DNEL can then be simply derived by application of the same assessment factors used to derive a 
DNEL for an external dose metric based on animal data. 


In addition, the PBPK model would allow todisentangle the relative contributions of dermal 
exposure if biomonitoring data are available in combination with personal air monitoring data, 
which is essential for effective risk management. Ideally, this is done on an individual basis, i.e. 
with the internal and external exposure metric determined in the same person. If individual data are 
not available, group averages may be used to get a realistic estimate of the average contributions of 
the different exposure routes. The use of modelling, in particular PBPK modelling, may reduce un-
certainty due to route-to-route extrapolation and species differences. 


Example 3:  


The DNEL value for acrylamide (see previous example) can be linked to airborne values to 
compare the human data with data obtained in animal experiments. For humans, the concentration 
of acrylamide, expressed in g/m3, can be calculated from the concentration of Hb adducts in blood 
(Cblood), expressed in pmol N-2-carbamoylethylvaline per gram of globin, by the following 
equation: Cair = (0.197  Cblood) + 5.10   [4]. 


Hence, it can be calculated that the background values of N-2-carbamoylethylvaline measured in 
the study by Hagmar et al. [2] in the workers without occupational exposure to acrylamide, which 
are probably due to oral exposure to acrylamide from food, correspond to airborne levels of 
acrylamide up to 9 g/m3.  
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Similarly, the highly exposed workers had experienced equivalent airborne exposures up to 3.5 
mg/m3 of acrylamide. The human NOAEL for peripheral nervous system effects of 0.51 nmol/g 
globin, which can serve as the basis for a DNEL, corresponds to a calculated airborne exposure to 
acrylamide of 95 g/m3 (8-h TWA). This value of 95 g/m3, which can only be derived from the 
human biomarker data, can subsequently be compared to animal data.  


[Note: applying the standard conversion factors (70 kg individual inhaling 10 m3 per day), the value 
of 95 g/m3 (8-h TWA) corresponds to an exposure to acrylamide of 0.014 mg/kg body weight, 
suggesting that in humans peripheral neuropathy is a more critical endpoint than cancer.] 


In the human situation often only a single dose-effect relationship is available. If this is not the 
leading health effect, extrapolation based on animal data or (toxicokinetic) models may be 
necessary. 
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APPENDIX R. 8-6 Animal dose descriptors for non-threshold carcinogenic responses 


Derivation of the dose-descriptor  


Available animal carcinogenicity studies are compared and evaluated with regard to their suitability 
for analysis of carcinogenic activity. The data for calculating dose-descriptors should preferentially 
be from lifetime oral studies (feed, drinking water or gavage) or inhalation studies according to The 
Test Methods Regulation (Council Regulation (EC) No 440/2008) or other accepted guidelines (e.g. 
OECD guidelines). Occasionally, skin painting studies may be used in the quantitative risk 
assessment. The use of other studies can be considered on a case-by-case basis.  


The standard lifespan is considered to be 2 years for rats and mice. For certain strains of mice the 
standard lifespan may be between 18 months to 2 years.  


In case a cancer study does not have full compliance to an actual testing guideline with regard to 
duration of exposure and/or observation, the following corrections should be made. If an 
experiment is terminated before the standard lifespan, the number of tumours found is assumed to 
be an underestimate of the number that would have been present after lifetime administration. If, for 
example, dosing is terminated at w weeks (w<104 weeks) before the standard lifespan of 104 weeks 
and the animals are observed until termination of the experiment at 104 weeks, the lifetime daily 
dose d giving the observed tumour incidence is corrected by w/104. If dosing is terminated at w1 
and observation is until w2 weeks, the lifetime daily dose giving the observed tumour incidence is 
corrected by (w1/104) (w2/104).  


Thus, for an experiment lasting for 18 months in rats with the standard lifespan of 24 months the 
dose descriptor will then be corrected by (18/24)2 x applied dose.  


Along the same line of argument: if animals are dosed 5 days per week, the daily dose giving the 
observed tumour incidence over lifetime will be derived by simply correcting the applied dose as 
follows: daily dose = (5/7) x applied dose.   


For a substance considered genotoxic any tumour type observed in an animal bioassay is taken as 
relevant to humans and as starting point for a dose-descriptor determination, unless evidence to 
deviate from this approach is considered sufficiently convincing. This also concerns specific tumour 
types for which evidence for an alternative non-genotoxic mode of action is available.  


Though presumed to be already considered in the effects assessment part of the evaluation, it is 
stressed here once again that the relevance of a potential carcinogenic response should primarily be 
based on biological criteria rather than on statistics alone. For example, the occurrence of 3 brain 
tumours in a population of 50 animals, although not necessarily statistically significant can be a 
good indication of a carcinogenic response if the (historical) control population very rarely shows 
brain tumours. In contrast a 10% increase of liver tumours in e.g. B6C3F1 mice may be statistically 
significant but can very well be within the historical control range. Further biological evidence for 
the plausibility of the carcinogenic response, e.g. pre-neoplastic changes, target organ toxicity, 
DNA adducts, etc., should be taken into account.  


For a substance inducing more than one type of tumours, the determination of a dose-descriptor 
value is from each relevant tumour type rather than from the number of tumour bearing animals. If 
several relevant data sets on tumour-incidences are available, dose-descriptors values should be 
derived for all these. Malignant tumours as well as benign tumours that are suspected of possibly 
progressing to malignant tumours are taken into account in obtaining the dose-descriptor values.  
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Further details about how to calculate the dose-descriptors T25 and BMD10, may be found later in 
this appendix (for T25 also Annex 3 of EC (1998) and Dybing et al. (1997)).  


Dose-descriptors  


T25  


The dose-descriptor T25 is defined as the chronic dose rate that will give 25% of the animals’ 
tumours at a specific tissue site after correction for spontaneous incidence, within the standard life 
time of that species. It is a value calculated from a single observed dose-response and based upon 
the assumption of a linear dose-response relationship over the entire dose-range (Dybing et al., 
1997).  


The lowest tumorigenic doses showing a significant response (on statistical or biological basis) are 
generally used for obtaining the dose-descriptor value. If based on a statistical analysis, a statistical 
significance of p<0.05 is used as a border for rare tumour types, or tumour types having a relatively 
‘normal’ background incidence, i.e. at most 10%. For tumours that have a higher spontaneous 
incidence a significant response is obtained at a p<0.01 level, if no specific reasons for deviating 
from this rule are available. Also, positive trend tests and historical incidences should be discussed 
when considered relevant with respect to the determination of a dose-descriptor.  


The dose-descriptor value T25 is calculated from the tumour incidence at the selected tumorigenic 
dose (determined above), using linear intrapolation or extrapolation (e.g. in case of a net 15% 
incidence, multiply by 25/15). If the tumour incidence at higher dose levels results in a lower T25, 
this latter value is used unless the higher tumour incidence is likely to be associated with increased 
general toxicity or local toxicity at the tumour site, which may have interfered with tumour 
formation.  


The T25 values are not corrected for intercurrent mortality. This should not be a problem in 
situations where the dose levels do not materially affect non-neoplastic causes of death. In 
situations where there is premature death due to toxicity, the use of data from the lowest dose giving 
a response considered statistically and/or biologically significant should in most instances avoid the 
problem of intercurrent mortality or at least reduce it to an acceptable degree. If this is not the case, 
however, dose-response modelling with Kaplan-Meier survival adjustment should be performed 
(see below). 


In order to create a common scaling basis for all carcinogens, the dose-descriptor value should be 
expressed in mg/kg bw/day. To enable a conversion of feed, drinking water or air concentrations of 
carcinogens to this dose descriptor, physiological parameters should be used, which normally are 
provided by the study itself, for further support typical default values for lifetime studies are given 
in Table R. 8-14 1 of APPENDIX R. 8-2. In cases where only inhalation is relevant the unit mg/m3


 


may be used directly without the need for conversion to mg/kg bw/day.  


BMD10  


The BMD10 is defined as the Benchmark-dose representing a 10% tumour response upon lifetime 
exposure. This response value is derived by fitting quantitative information available from all dose 
levels using a multistage model, a widely accepted model for the dose-response relationship in 
carcinogenicity.  
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The choice of this 10% response is influenced by the discriminating power of the animal 
experiment. If the control shows a response of 0 in 50 animals, a statistically significant (p< 5%) 
difference based on the Fisher exact test (one sided) starts at 5 in 50 animals, i.e. an incidence of 
10%. However, as in most cases several dose groups are used, a trend test can detect a significant 
difference at lower incidences, but only by considering simultaneously the other dose groups. The 
net 10% incidence chosen is thus almost always within the observed range.  


However, in order to use the advantages that the BMD10 offers, it is necessary that a good set of 
quantitative data are available, i.e. a control population and at least three dose levels. In case the 
model shows a good fit it is recommended that the point estimate of the BMD 10% is calculated. A 
quality check of the data set may be obtained by comparing the point estimate and the lower 
confidence limit of the BMD 10% as suggested by Murrell et al. (1998) (see later in this appendix).  


The justification for using a BMD (rather than the BMDL) is that (1) the point estimate is the best 
estimate of the response, (2) a sufficient amount of conservative assumptions are included in a 
linear extrapolation to the origin and (3) it is in line with the procedure used for the T25 methods 
which also uses the point estimate as the starting point.  


The selection of the appropriate tumour endpoints and calculation of lifetime dose follows the same 
route as described for the T25 method.  


BMDL10 


The BMDL10 is defined as the lower 95% confidence dose of a Benchmark-dose representing a 
10% tumour response upon lifetime exposure, i.e. the lower 95% confidence dose of a BMD10. The 
use of the BMDL10 rather than the BMD10 is recommended if one wants to reflect the 
uncertainties and statistical errors in the available cancer dose-response data. 
For further details see BDM10 description.  


Use of dose descriptors 


Within the EU context the T25 dose-descriptor is in use for inclusion of potency considerations in 
setting specific concentration limits for carcinogens in Annex I of Directive 67/548/EEC (EC, 
1998). Additionally, a T25 has been used by some Member States for risk characterisation within 
the framework of existing substances (EC Regulation 1488/94; EC, 1994) and for risk 
characterisation of chemicals in general. Moreover, the Scientific Committee on Consumer 
Products (previously: Scientific Committee on Cosmetics and Non-Food Products) uses the T25 
method for safety evaluation in relation to non-threshold carcinogens SCCNFP/00690/03. 


The BMD10 has regulatory use as its lowest confidence value (i.e. BMDL10) for the assessment of 
risks posed by food ingredients by EFSA (EFSA, 2005). A comparable dose descriptor, ED10, has 
regulatory use as its lowest confidence value (i.e. LED10) in cancer risk assessment practice by US 
EPA (US EPA, 2005). 


Comparison of the dose-descriptor  


An extensive comparison by Crump et al. (2000) showed that in case of linear or close to linear 
dose response relationships the results of the two procedures (i.e. the T25 and BMD05 procedures) 
are virtually identical, and estimates by the T25 method were at maximum two-fold higher or lower 
for sub- or supralinear dose response relationships, respectively.  
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In agreement with this it has been found that when risk assessments based on the same data sets 
were carried out using the T25 method and the linearised multistage model or the LED10 method, 
the doses representing a certain low risk calculated with the T25 method were on the average only 
20 – 25% higher than with the two US methods. Only in very few cases, it was found that the doses 
calculated with the T25 method were more than double or less than half that calculated with the US 
methods (Sanner et al., 2001).  


In case of a linear response a BMD10 will produce the same value as the T25 method, however, 
with clearly sublinear or supralinear dose response curves it will do more justice to the available 
dose-response relationship from the bioassay than the T25 method.  


The BMD10 dose descriptor should not be applied, however, if some of the dose groups are 
considered to be inappropriate for this purpose; e.g. in situations of clear (target) organ and/or 
general toxicity. This may be the case for dose groups higher than the one already inducing a 
significant tumour response. Because of the potential involvement of other mechanisms at these 
experimental exposure levels not relevant for low dose risk characterisation, the incorporation of 
these dose-response data in deriving the dose descriptor appears inappropriate. Usually, dose 
selection based on the guidance in the OECD Test Guideline on carcinogenicity testing, TG451 or 
on the equivalent EU method (B.32) from The Test Methods Regulation  will avoid the inclusion of 
such unsuitable dose groups in the study design. 


Presentation of the dose descriptors 


It is recommended that, in case of multiple tumours of interest or a single tumour type found in 
several studies, all quantitative results are summarised in a table.  


A graphical presentation of T25 and BMD10 in relation to the experimental data may also be 
helpful in deciding on which dose-descriptor should be used for lifetime risk or margin of exposure 
(MoE) calculations.  


 


Kaplan-Meier Adjustment  


In chronic studies with the goal to identify the carcinogenic potency of a substance several groups 
of experimental animals are exposed to different levels of the substance. Unfortunately, a 
carcinogenic substance may induce not only specific tumours, but also non-neoplastic effects. 
Neoplastic and non-neoplastic effects may have an impact on the survival. The survival may 
decrease with increasing dose level. A decreased survival with increasing dose level diminishes the 
incidence of tumours over the life span in the higher dose groups and troubles the recognition of the 
true dose-response relationship. In such particular cases, the calculation of the Kaplan Meier tumour 
probability may help to provide a more correct dose-response relationship. The advantage of the 
Kaplan Meier tumour probability is that the specific tumour incidence is calculated as if it is the 
only serious event in the study without interference of any other death cause. The shape of the dose-
response (Kaplan-Meier tumour probability) can be explored as follows:  


  • Dose-response analysis at a specific observation period (response = Kaplan Meier tumour 
   probability).  
 


Further, one of the characteristics of a true carcinogen is that at higher dose levels tumours tend to 
occur earlier than at lower dose levels. A true carcinogen diminishes the time to tumour occurrence 
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with increasing dose level. It is quite a difference, if a tumour occurs at day 350 or at day 700 of a 
chronic study.  


The current guideline practise of overall counting of animals with tumours per dose group at the end 
of the study does not take this aspect into account. In those rare cases where there is enough 
information on the exact time to tumour incidence, a further analysis may be performed:  


  • Dose-time-response analysis, in which the response is related to both observation period and    
dose level (response = Kaplan Meier tumour probability).  
 


The estimation of the Kaplan Meier tumour probability (PK-M) is explained as follows:  


Let us assume that a number of events (observation of animals with a specific tumour at death) ni 


occurs at time ti and that at time ti there are Yi survivors. The period of observation starts at t1 and 
ends at tC. The Kaplan-Meier tumour probability of having a tumour at death is represented by:  


 


 


The Kaplan-Meier tumour probability can be fitted simply to the dose in case of a specific 
observation time, identical for all dose groups, according to equation 1 below.  


The value of the regression coefficient B2 controls the shape of the dose-response  
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EXAMPLES TO ILLUSTRATE WHEN THE DOSE DESCRIPTOR BMD05 SHOULD BE 
USED IN ADDITION TO THE DOSE DESCRIPTOR T25.  


A comparison of the T25 and BMD05 by Crump et al. (2000) showed that in case of linear or close 
to linear dose response relationships the results of the two procedures are virtually identical. For 
sub- or supralinear dose response relationships estimates by the T25 method were at maximum two-
fold higher or lower than the BMD05 method, respectively. In agreement with this, when the T25 
method for quantitative risk characterisation was compared with the linearised multistage model or 
the LED10 method using the same data sets, the risks differed in most cases only slightly. Thus, 
when calculating the ratios of the risks obtained with the T25 and the other methods and plotting the 
frequency of the ratios, the means and medians were 1.2 and the 5% and 95% percentile equal to 
0.50 and 2.0 (Sanner et al., 2001).  


In the following examples, T25 and BMD05 have been calculated from the same data set. In 
addition, the p-values for Goodness of Fit and the risk ratios T25/BMD05 are given. The risk ratio 
T25/BMD05 is calculated from the formula: T25/(BMD05 x 5). The human lifetime daily dose 
representing a certain lifetime cancer risk as determined with the T25 method divided with the “risk 
ratio” will represent the corresponding human lifetime daily dose as determined with the BMD05 
method. Thus, if the risk ratio is >1, it imply that the dose representing a certain risk determined 
with the BMD05 method would be less than that determined with the T25 method.    


When considering the risk ratio it is 
important to remember that the variation in 
doses given a certain tumour response 
between different experiments even in the 
same laboratory with the same strain of 
animals may vary with a factor between 2 
and 4. 


Example R. 8-3 Illustration A 


  0   MG/KG/D      0/50 


  1   MG/KG/D      1/50    


  2   MG/KG/D      6/50 


  3   MG/KG/D    10/50 


 


 


 


Example R. 8-4 Illustration B 
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Chapter R.8: Characterisation of dose [concentration]-response for human health 
 


89 


 


Example R. 8-5 Illustration C 


 


   0   MG/KG/D      0/50 


   1   MG/KG/D      1/50    


   5   MG/KG/D      5/50 


  25   MG/KG/D    25/50 


 


 


 


 


 


Example R. 8-6 Illustration D 


 


  0   MG/KG/D        0/50 


  1   MG/KG/D        8/50    


  3   MG/KG/D      30/50 


10   MG/KG/D      45/50 


 


 


 


Example R. 8-7 Illustration E 


 


  0   MG/KG/D        0/50 


  1   MG/KG/D      10/50    


  2   MG/KG/D      12/50 
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Illustrations A and B represent sublinear dose-response relationships. In illustration A the risk ratio 
is 0.60 indicating a 40% difference in the two methods. In illustration B only 2 dose points were 
available. The difference between the two methods is negligible.  


Illustration C represents a close to linear dose relationship. The two methods give identical results.  


Illustrations D and E represent supralinear dose-response relationships. In illustration D the 
difference between the two methods is 50%. It should be noted that the low dose point falls below 
the calculated curve, if the response had been larger (12/50) giving a frequency falling on the curve 
in illustration D, the risk ratio would decrease to 1.09 and the p-value for Goodness of Fit increase 
to 0.75. In illustration E only 2 dose points were available. The difference between the two methods 
is negligible. 


The present exercise support the view presented in the main text that the BMD05 may offer an 
advantage in the case of sub- and supralinear dose relationship if a good set of quantitative data are 
available, i.e. a control population and at least three dose levels. In cases when the model shows a 
good fit, it is recommended that the point estimate of the BMD05 is calculated in addition to the 
T25. In cases where the evidence of sub- and supralinear dose-response is convincingly 
demonstrated also by other types of evidence in the dose-range studied e.g. formaldehyde, the 
BMD05 method should represent the method of chose.  
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APPENDIX R. 8-7 Derivation of a DMEL for Non-Threshold Carcinogens: Comparison 
of the “linearised” and the “large assessment factor” approach 


Introduction 


For the purpose of comparing the two methods of DMEL derivation (linearised approach and large 
assessment factor approach) it is not considered obligatory to calculate the relevant dose descriptors 
(BMD, T25) on a substance-specific basis. For the following examples a T25 of 10 mg/kg/d (oral 
rat carcinogenicity study) is assumed. The BMD10 equivalent to the T25 would be 4 mg/kg/d (T25 
/ 2.5 = 4). For the following exercise a two-fold less critical BMD10 of 8 mg/kg/d, and a BMDL10 
of 2 mg/kg/d is assumed. 


BMDL10 = 2 mg/kg/d 


T25 / 2.5 = 4 mg/kg/d 


BMD10 = 8 mg/kg/d 


T25 = 10 mg/kg/d 


 


Enclosed you will find the following examples: 


 


 Type of  Exposure Pattern Relevant dose descriptor 


(A) General  Population (oral exposure) T25 


(B) General  Population (oral exposure) BMD10 resp. BMDL10 


(C) Workers (exposure by inhalation) 
Current sequence of extrapolation 


T25 


(D) Workers (exposure by inhalation) 
Modified sequence of extrapolation (10m³-approach) 


T25 
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(A)  


GENERAL POPULATION (ORAL EXPOSURE) 


RELEVANT DOSE DESCRIPTOR: T25 


 


Step 1: 


Derivation / Identification  of the relevant dose descriptor for carcinogenicity 


Based on the results of an oral rat carcinogenicity study a T25 of 10 mg/kg/d is assumed. 


 ”Linearised” approach ”Large assessment factor” 
approach 


Relevant Dose descriptor T25 (rat, oral) 


10 mg/kg/d 


T25 (rat, oral) 


 10 mg/kg/d 


 


Step 2: 


Modification of the relevant dose descriptor 


 ”Linearised” approach ”Large assessment factor” 
approach 


For this scenario (general 
population, oral exposure) there is 
no need for a modification factor 


1 1


Corrected Dose Descriptor 


 


Corrected T25 


10 mg/kg/d 


Corrected T25 


10 mg/kg/d 
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Step 3: 


Application of assessment factors to get the DMEL 


 ”Linearised” approach ”Large assessment factor” 
approach 


Interspecies extrapolation 


For the “linearity” approach only 
the allometric scaling factor of 4 is 
applied 


4 10 


Intraspecies extrapolation not applied 10 


Nature of the carcinogenic process not applied 10 


Point of comparison not applied 10 


2.5 in cases where the T25 is used 
instead of the BMDL10 
(EFSA draft 07.04.2006) 


not applied 2.5 


High to low dose extrapolation 25,000 (linearity, 1:100,000) 


250,000 (linearity, 1:1.000.000) 


not applied 


Calculation of DMEL 


(corrected T25 divided by overall 
assessment factor) 


10 mg/kg/d  / (4 * 25,000) 
= 0.0001 mg/kg/d  


10 mg/kg/d / (4 * 250,000) 
= 0.00001 mg/kg/d 


 


10 mg/kg/d / 25,000 
= 0.0004 mg/kg/d 


DMEL (based on T25) 


associated with a lifetime cancer 
risk of very low concern 


0.1 µg/kg/d 
(linearity, 1:100,000) 


0.01 µg/kg/d 
(linearity, 1:1.000.000) 


0.4 µg/kg/d 


(”Large assessment factor” 
approach) 


Overall quality of DMEL To be described narratively To be described narratively 
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(B) 


GENERAL POPULATION (ORAL EXPOSURE) 


RELEVANT DOSE DESCRIPTOR: BMD10 and BMDL10 


 


Step 1: 


Derivation / Identification  of the relevant dose descriptor for carcinogenicity 


Based on the results of an oral rat carcinogenicity study a BMD10 of 8 mg/kg/d and a BMDL10 of 2 mg/kg/d is 
assumed. 


 ”Linearised” approach ”Large assessment factor” 
approach 


Relevant Dose descriptor 


So far, for the “linearity” method it 
is proposed to use the BMD, while 
the EFSA method uses the BMDL. 


BMD10 (rat, oral) 


8 mg/kg/d 


BMDL10 (rat, oral) 


 2 mg/kg/d 


 


Step 2: 


Modification of the relevant dose descriptor 


 ”Linearised” approach ”Large assessment factor” 
approach 


For this scenario (general 
population, oral exposure) there is 
no need for a modification factor 


1 1


Corrected Dose Descriptor 


 


Corrected BMD10 


8 mg/kg/d 


Corrected BMDL10 


2 mg/kg/d 
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Step 3: 


Application of assessment factors to get the DMEL 


 ”Linearised” approach ”Large assessment factor” 
approach 


Interspecies extrapolation 


For the “linearity” approach only 
the allometric scaling factor of 4 is 
applied 


4 10 


Intraspecies extrapolation not applied 10 


Nature of the carcinogenic process not applied 10 


Point of comparison not applied 10 


2.5 in cases where the T25 is used 
instead of the BMDL10 
(EFSA draft 07.04.2006) 


not applied not applied 


High to low dose extrapolation 10,000 (linearity, 1:100,000) 


100,000 (linearity, 1:1.000.000) 


not applied 


Calculation of DMEL 


(corrected BMD/BMDL divided by 
overall assessment factor) 


8 mg/kg/d  / (4 * 10,000) 
= 0.0002 mg/kg/d  


8 mg/kg/d / (4 * 100,000) 
= 0.00002 mg/kg/d 


 


2 mg/kg/d / 10,000 
= 0.0002 mg/kg/d 


DMEL (based on BMD/BMDL) 


associated with a lifetime cancer 
risk of very low concern 


0.2 µg/kg/d 
(linearity, 1:100,000) 


0.02 µg/kg/d 
(linearity, 1:1.000.000) 


0.2 µg/kg/d 


(”Large assessment factor” 
approach) 


Overall quality of DMEL To be described narratively To be described narratively 
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(C) 


WORKERS (EXPOSURE BY INHALATION) 


RELEVANT DOSE DESCRIPTOR: T25 


DEFAULT SEQUENCE OF EXTRAPOLATION 


 


Step 1: 


Derivation / Identification  of the relevant dose descriptor for carcinogenicity 


Based on the results of an oral rat carcinogenicity study a T25 of 10 mg/kg/d is assumed. 


 ”Linearised” approach ”Large assessment factor” 
approach 


Relevant Dose descriptor T25 (rat, oral) 


10 mg/kg/d 


T25 (rat, oral) 


 10 mg/kg/d 


 


Step 2: 


Modification of the relevant dose descriptor 


 ”Linearised” approach ”Large assessment factor” 
approach 


Route-specific bioavailability: 


  50% oral absorption 
100% absorption by inhalation  


50 / 100 


 


50/100 


 


Adjustment of route of exposure: 


 from rat (oral) in mg/kg/d to rat 
inhalation (0.8l/min/kg, 8h): 0.384 
m³/kg/8h 


1 / 0.384 


 


1 / 0.384 


 


Activity-driven differences: 


At rest / light activity: 6.7 /10 
in line with the „10 m³“ approach 


6.7 / 10 


 


6.7 / 10 


 


Differences between occupational 
and lifetime exposure conditions 


7/5 * 52 /48 * 75 / 40 = 2.8 


2.8 2.8 
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Calculation 
of modified dose descriptor 


T 25 of 10 mg/kg/d multiplied by  


50/100 * 1/0.384 * 6.7/10 * 2.8 


=   24.4 mg/m³ 


T 25 of 10 mg/kg/d multiplied by  


50/100 * 1/0.384 * 6.7/10 * 2.8 


=   24.4 mg/m³ 


Corrected Dose Descriptor 


 


Corrected T25 


24.4 mg/m³ 


Corrected T25 


24.4 mg/m³ 


 


Step 3: 


Application of assessment factors to get the DMEL 


 ”Linearised” approach ”Large assessment factor” 
approach 


Interspecies extrapolation 


Allometric scaling implicitly taken 
into account 


1 2.5 


Intraspecies extrapolation  not applied 5 


Nature of the carcinogenic process not applied 10 


Point of comparison not applied 10 


2.5 in cases where the T25 is used 
instead of the BMDL10 
(EFSA draft 07.04.2006) 


not applied 2.5 


High to low dose extrapolation 25,000 (linearity and 1:100.000)


5,000 (linearity and 5:100.000)


not applied 


Calculation of DMEL 


(corrected T25 divided by overall 
assessment factor) 


24.4 / 25,000 = 0.001 mg/m³ 


24.4 /   5,000 = 0.005 mg/m³ 


 


24.4 / 3.125 = 0.008 mg/m³ 


DMEL (based on T25) 


associated with a lifetime cancer 
risk of very low concern 


1 µg/m³ (1:100.000, linear) 


5 µg/m³ (5:100.000, linear) 


8 µg/m³ 


(”Large assessment factor” 
approach) 


Overall quality of DMEL To be described narratively To be described narratively 
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(D) 


WORKERS (EXPOSURE BY INHALATION) 


RELEVANT DOSE DESCRIPTOR: T25 


MODIFIED SEQUENCE OF EXTRAPOLATION (“10 m³ APPROACH”) 


 


Step 1: 


Derivation / Identification  of the relevant dose descriptor for carcinogenicity 


Based on the results of an oral rat carcinogenicity study a T25 of 10 mg/kg/d is assumed. 


 ”Linearised” approach ”Large assessment factor” 
approach 


Relevant Dose descriptor T25 (rat, oral) 


10 mg/kg/d 


T25 (rat, oral) 


 10 mg/kg/d 


 


Step 2: 


Modification of the relevant dose descriptor 


 ”Linearised” approach ”Large assessment factor” 
approach 


Route-specific bioavailability: 


  50% oral absorption 
100% absorption by inhalation  


50 / 100 


 


50/100 


 


Body weight of 70 kg 70 70 


Breathing volume of 10 m³ for 
workers (light activity, 8 hours) 


1 / 10 1 / 10 


Differences between occupational 
and lifetime exposure conditions 


7/5 * 52 /48 * 75 / 40 = 2.8 


 


2.8 2.8 


Calculation 
of corrected dose descriptor 


T 25 of 10 mg/kg/d multiplied by  


50/100 * 70 * 1/10 * 2.8 


T 25 of 10 mg/kg/d multiplied by  


50/100 * 70 * 1/10 * 2.8 
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=   98 mg/m³  =   98 mg/m³ 


Corrected Dose Descriptor 


 


Corrected T25 


98 mg/m³ 


Corrected T25 


98 mg/m³ 


 


Step 3: 


Application of assessment factors to get the DMEL 


 ”Linearised” approach ”Large assessment factor” 
approach 


Interspecies extrapolation 


Allometric scaling implicitly taken 
into account 


4 10 


Intraspecies extrapolation  not applied 5 


Nature of the carcinogenic process not applied 10 


Point of comparison not applied 10 


2.5 in cases where the T25 is used 
instead of the BMDL10 
(EFSA draft 07.04.2006) 


not applied 2.5 


High to low dose extrapolation 25,000 (linearity and 1:100.000)


5,000 (linearity and 5:100.000)


not applied 


Calculation of DMEL 


(corrected T25 divided by overall 
assessment factor) 


98 / 100,000 = 0.001 mg/m³ 


98 /   20,000 = 0.005 mg/m³ 


 


98 / 12,500 = 0.008 mg/m³ 


DMEL (based on T25) 


associated with a lifetime cancer 
risk of very low concern 


1 µg/m³ (1:100.000, linear) 


5 µg/m³ (5:100.000, linear) 


8 µg/m³ 


(”Large assessment factor” 
approach) 


Overall quality of DMEL To be described narratively To be described narratively 
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APPENDIX R. 8-8 Acute toxicity  


In principle, the DNEL for acute toxicity is derived in the same way as the DNEL for repeated-dose 
toxicity, although special consideration needs to be given to the nature of the endpoint and the type 
and quality of the data available. Acute toxicity includes effects which occur after a single 
exposure, and those effects may be transient and reversible (e.g. narcosis) or may be irreversible 
(e.g. irreversible organ damage or possibly effects on the developing foetus). They may appear 
immediately at the exposure, or after some time. As well as acute toxicity studies, the findings from 
toxicity studies with repeated dosing (e.g. repeated-dose toxicity studies, reproductive or 
developmental toxicity studies) need to be considered to ensure that all the possible consequences 
of acute exposures are identified. 


The establishment of an acute toxicity DNEL set for effects occurring after a single exposure of a 
few minutes up to 24 hours is not only cumbersome (there is no established accepted methodology) 
and resource-intensive but probably unnecessary, as the long-term DNEL is normally sufficient to 
ensure that these effects do not occur. It is therefore proposed that if an acute toxicity hazard 
(leading to C&L) has been identified, a DNEL for acute toxicity is only established for the effects 
of peak exposures as these peaks can be significantly higher than the average daily exposure and the 
long-term DNEL may be insufficient to limit them. Overall, therefore, a DNEL for acute toxicity 
should be derived if an acute toxicity hazard (leading to C&L) has been identified and there is a 
potential for high peak exposures. High peak exposures are usually assessed for the inhalation route 
only, so this guidance outlines how to set acute toxicity DNELs for the inhalation route. Although, 
peak exposures in theory may also occur for the dermal and oral routes, these are not normally 
assessed, so the establishment of acute toxicity DNELs for dermal and oral peak exposures appears 
superfluous. However, on a case-by-case basis an ‘acute’ dermal or oral DNEL can be set for 
comparison with single exposure events. No detailed guidance is given for setting oral or dermal 
acute toxicity DNELs, but the principles are the same as those described below for setting 
inhalation acute toxicity DNELs. The registrant needs to use expert judgement in setting acute 
toxicity DNELs, and provide justification for why they are needed and how they have been derived.   


It should be stressed that the actual daily dose is independent of the exposure frequency. This means 
that if for a certain scenario, worker or consumer exposure is for instance only for a number of days 
per year, the exposure value is the actual dose on the exposure days, and not the daily dose averaged 
out (and thus divided!) over the whole year. 


Identification of the typical dose descriptor 


Traditionally, acute toxicity tests in animals have primarily used mortality as the main observational 
endpoint, usually in order to derive a LC(D)50 value. In many cases there will be little information 
available on the cause of death or mechanism underlying the toxicity, and only limited information 
on pathological changes in specific tissues or clinical signs, such as changes in the activity or 
behaviour of the animals. Using mortality as a starting point for derivation of a DNEL ignores the 
possibility of sub-lethal, but still potentially serious, toxicity at lower doses. Indeed, mortality is 
often the most severe expression in a continuum of toxicity with a common underlying mechanism. 
For example, lethality induced by solvents is the severe manifestation of CNS depression, which 
would be observed through clinical signs at much lower doses. Ideally, the sub-lethal toxicity 
occurring at lower doses should be considered as a more rational starting point than mortality for 
derivation of a DNEL.  







Chapter R.8: Characterisation of dose [concentration]-response for human health 
 


101 


Many acute toxicity studies on chemicals of low toxicity are performed as limit tests, with only a 
single dose, and provide very limited information on toxicity. In studies with more toxic chemicals 
several dose levels may have been used and therefore will provide more information on the dose-
response relationship at lower dose levels. The clinical and pathological observations at the lower 
end of the dose-response curve may be particularly useful in identifying NOAEC(L)s or 
LOAEC(L)s for toxicity, other than mortality. For systemic toxicity, there could be some evidence 
of target organ toxicity if pathological findings are documented, or signs of toxicity from clinical 
findings. For instance, a decrease in activity or a change in normal behaviour may be indicative of 
CNS depression.  


Findings from repeated-dose studies with more detailed investigations and acute effects observed in 
other studies (including in vivo mutagenicity tests, neurotoxicity studies or other specialised 
studies) may provide additional relevant information to help refine the N(L)OAEC from acute 
toxicity studies. Repeated dose studies may even provide a N(L)OAEC for effects due to acute 
exposure. For example, mortalities and signs of distress occurring soon after onset of exposure of a 
repeated dose study should be interpreted as acute toxicity and could be used as the basis for 
identifying a N(L)OAEC for acute toxicity. However, if the N(L)OAEC from acute toxicity studies 
is considered to be unreliable or uncertain due to limited reporting of findings and if no N(L)OAEC 
for effects due to acute toxicity can be identified from a repeated dose study, then the use of a 
N(L)OAEC for effects due to repeated exposure may be more appropriate, in particular if short-
term repeated-dose studies (e.g. subacute studies, range-finding studies, developmental toxicity 
studies, etc.) are available. One possible exception to the use of a N(L)OAEC for effects due to 
repeated exposure to assess the effects of single exposures is for chemicals that bioaccumulate or 
cause enzyme induction on repeated exposure as in these cases such a N(L)OAEC may be of no 
relevance to acute toxicity. 


Human evidence, such as epidemiological studies, case reports of poisoning or episodes of acute 
toxicity at work, or information from medical surveillance, can be very important for the assessment 
of acute toxicity and can provide evidence of effects that are undetectable in animal studies, for 
instance induction of symptoms such as headaches and nausea. There may be case-reports of human 
poisoning incidents, which are usually single-exposure events, either deliberate ingestion or during 
incidents/accidents. The reliability of exposure assessments in such reports needs careful 
consideration as there is often substantial uncertainty, but these data may give valuable information 
on the acute toxicity in humans, allow the identification of human NOAEC(L) or LOAEC(L) values 
and give some indication of the relative sensitivity between humans and animals.  


In addition to acute systemic effects, some substances may cause local effects on the respiratory 
tract following a single exposure via the inhalation route. Acute local effects on the respiratory tract 
could be due to either or both of two different toxicological phenomena: sensory irritation or 
cytotoxicity/tissue damage. Only the derivation of a DNEL for acute cytotoxicity on the respiratory 
tract will be dealt with under this endpoint. The derivation of a DNEL for sensory irritation will be 
dealt with the endpoint of respiratory tract irritation. For acute cytotoxicity on the respiratory tract, 
the severity of the local effects is usually proportional to the concentration/dose level; in such a 
situation, therefore it may be possible to identify a NOAEC or LOAEC for these effects from 
pathology or clinical observations from either animal studies or human data. 


However, there are cases where the available data are too poor (e.g. only an LC50 is available with 
no data to inform on the magnitude of the severity factor or only an LD50 for a different route of 
exposure is available) to allow setting a sufficiently robust DNEL. For these cases, and for 
substances being acutely very toxic ( i.e. classified as Acute Tox 1 and 2 or STOT SE 1 according to the 
CLP Regulationa qualitative risk characterisation is recommended (see below). 
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Use of alternative data 


If chemical-specific testing data for assessing acute toxicity are not available, the use of alternative 
data (in vitro data, (Q)SAR, read-across) should be considered.  


Currently there are no validated in vitro methods for acute toxicity, although several cytotoxicity 
assays are undergoing a validation process and may be useful for range-finding and prioritisation 
purposes. These in vitro assays are not suitable for quantitative purposes on their own, but they 
could provide supplementary information, useful in the interpretation of in vivo studies. 


For some specific effects (e.g. CNS depression) it might be also possible to obtain a (Q)SAR 
prediction from a validated model. However a QSAR prediction within the applicability domain 
from a validated QSAR model for acute toxicity may only be suitable for hazard identification and 
normally not for quantitative purposes. 


Read-across from one or more structural analogues could be an option. If the use of read-across is 
considered appropriate, it should then be possible to select an equivalent starting point, i.e. a 
NOAEC(L) or LOAEC(L) for sub-lethal effects or an LC(D)50 value. 


Modification of the dose descriptor 


The potential for peak exposures is of most concern for workers, but it can also be of importance for 
consumers. Hence, the exposure assessment should always consider the possibility for such peak 
exposures, particularly for the inhalation route of exposure, as these peaks could potentially be 
significantly above the average daily exposure level. As the long-term DNEL is normally derived 
for a daily reference period (e.g., 8 hours/day) rather than for a cumulative period, and as the 
degree/magnitude of the repeated dose toxicity response normally depends on the degree/magnitude 
of the acute toxicity response, the derivation of an acute toxicity DNEL for the same reference 
period as that of the long-term DNEL is not pragmatic. Thus, if a DNEL for acute toxicity needs to 
be established, as determined based on the toxicological profile of the chemical concerned, this 
should be derived only for a specified fraction of the daily exposure duration (usually 15 minutes 
for workers).  


It should be noted that, as the reference period of the acute toxicity DNEL (e.g. 15 minutes) is likely 
to differ from the exposure duration in the experimental (animal or human) study from which the 
N(L)OAEC or LC(D)50 was identified, the derivation of such a DNEL, particularly for the 
inhalation route of exposure, might involve time scaling. Before correcting the starting point to 
account for time extrapolation, on a case-by-case basis it should be judged whether this is 
appropriate. For example, if the relevant effect is deemed to be more concentration rather than dose 
dependent (which is not always the default position to take for local cytotoxic effects), then the 
duration of exposure is likely to be of little consequence, and hence, time extrapolation would be 
inappropriate. If the starting point was identified from a repeated-dose toxicity study, involving 
exposure for several hours per day for several days, time scaling is relevant if the effect occurs soon 
after onset of the exposure. However, it might be considered that time scaling is inappropriate if the 
effect arise after days of exposure as this would involve extrapolation 2- to 3-fold orders of 
magnitude below the experimental exposure period, leading to a highly uncertain estimate. 


If time extrapolation is considered valid, then the most appropriate approach is to make use of the 
modified Haber’s law (Cn x t = k, where ‘C’ is the concentration, ‘n’ is a regression coefficient, ‘t’ 
is the exposure time and ‘k’ is a constant) according to which the relationship between exposure 
concentration and exposure duration for a specific effect is exponential.  
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In order to estimate the value of the exponent n, empirical exposure concentration-exposure 
duration relationships for the relevant effect, which require the availability of good quality studies 
with several exposure durations, need to be established. In the absence of suitable data for deriving 
n, a default value of n=1 for extrapolating from shorter to longer exposure durations and a default 
value of n=3 for extrapolating from longer to shorter exposure durations should be used as these 
values lead to the most conservative estimates. These defaults are consistent with those laid out in 
US guidance on setting emergency standards for major accident hazards (US NRC, 2001) and are 
based on the observation that n lies in a range of 1 to 3 from an analysis of approximately 20 
structurally diverse chemicals with established concentration-time relationships for lethality (ten 
Berge et al., 1986). 


In addition to time scaling, it might be also necessary to convert the dose descriptor into a correct 
starting point to take account of differences in routes of exposure between experimental animals and 
humans (in the exceptional case of route-to-route extrapolation), possible differences in absorption 
between routes and between experimental animals and humans and potential differences in 
respiratory volumes between experimental animals (usually at rest) and humans (light activity in 
case of workers) as described in the general guidance (Section R.8.4.2). 


Application of assessment factors to the correct starting point to obtain the acute-toxicity-
specific DNEL 


In general, the investigation of toxicity is less extensive and detailed in acute toxicity studies 
compared to repeated-dose studies and reporting is in most cases limited to overt signs of toxicity 
(i.e. clinical signs) because histopathology, clinical chemistry, urinalysis, haematology and detailed 
motor activity are not normally performed. In view of this, one should consider the possibility that a 
lower NOAEC(L) or LOAEC(L) would have been determined if more detailed histopathology etc 
had been conducted. Overall, therefore, when a NOAEC(L) or LOAEC(L) from acute toxicity 
studies is used as the starting point for the derivation of the DNEL for acute toxicity, careful 
consideration should be given as to whether an additional (over and above those described in the 
general guidance) assessment factor should be applied to account for these deficiencies.  


When only an LC(D)50 value is available or when all the dose/concentration levels tested produced 
mortality, there is substantial uncertainty regarding the toxicity at lower doses and no reliable basis 
to judge a dose which would not cause any toxicity in humans. If this is the case, the whole 
toxicological database should be considered to try to make a reasonable prediction of what the 
toxicity will be like at lower doses and a rough estimate of the likely threshold. Using this 
information it might be possible to determine the size of an additional severity factor to be applied 
to the LC(D)50 value in the derivation of the DNEL to cover the significant inherent uncertainties.  


It should be emphasized that some of the current standard protocols, such as the fixed-dose 
procedures and the acute toxic class methods, use evident or severe toxicity (clinical signs of 
toxicity indicating the moribund condition or severe pain of the test animals) in place of mortality 
and identify the discriminating dose (dose causing evident toxicity) rather than a specified lethal 
dose. The discriminating dose may be seen as a severe LOAEL, thus requiring a somewhat 
(depending on the severity of the effects) lower AF than if a LD(C)50-value had been the starting 
point (see box 4 and 5 of the flow chart below).  


If no information on thresholds for acute toxicity is available, two options are envisaged. It may be 
concluded, based on exposure-driven considerations (REACH Annex VI, see step 4), that more data 
are required to address the inherent uncertainties regarding the risks of acute toxicity. Alternatively, 
a practical approach, which has a long tradition in the occupational health arena, could be 
considered.  
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Depending on the steepness of the dose-response curve for the repeated dose effects, the DNEL for 
acute toxicity could be set for a reference period of 15 minutes at 1-5 times the value (default 3) of 
the long-term DNEL. The steeper the dose-response relationship, the smaller the multiplying factor. 
This approach is particularly valid if similar mechanisms of actions may be involved in the 
responses to single and repeated exposure, but can be used as a precautionary approach also in other 
cases. Although it is recommended that a qualitative RC should be performed for very toxic, (i.e. 
classified as Acute Tox 1 and 2 or STOT SE 1 according to the CLP Regulation )labelled, substances (see 
box 8 in Figure R. 8-5), aiming at avoiding/minimising exposure, an indicative acute toxicity DNEL 
may also be set for these substances based on this approach to assist in the performance of the 
qualitative RC. It should be noted that for very toxic substances, if this approach is adhered to, the 
acute toxicity DNEL should be set at only 1, max 2 times the value of the long-term DNEL, as it 
will result in a more conservative value.  


In relation to acute local cytotoxic effects on the respiratory tract, the DNEL should be derived by 
applying the same assessment factors as described for local effects in the general guidance. 


If the starting point has been derived by using read-across from one or more structural analogues, 
the additional uncertainty deriving from using these data may be addressed by selecting an 
additional assessment factor.  


When it comes to the final (total) assessment factor, it may become large if the available data 
introduces many uncertainties into the assessment. In that case, the registrant may choose to 
perform a qualitative assessment and to introduce relevant risk management measures.   


In summary, for some substances, notably substances for which an acute toxicity hazard (leading 
to C&L) has been identified and for which the exposure assessment (the tentative exposure 
scenario) has predicted high peaks (because of, e.g., high volatility or specific use patterns), the 
long-term DNELs may not ensure a sufficient level of protection after peak exposure. Particular 
account should be taken of health effects which are not of the same type as those which drive the 
long-term DNEL. Still, all of the available evidence and not only the acute toxicity studies should 
be used to determine the most appropriate toxicological effect on which to base the derivation of the 
DNEL for acute toxicity. As a rule of thumb, a DNELacute should be set for acutely toxic substances 
if actual peak exposure levels significantly exceed the long-term DNEL. For such cases, a 
DNELacute need to be set and assessed in relation to the peak exposure levels that humans may 
experience. 


In general, the ideal starting point for the derivation of the acute toxicity DNEL should be the 
NOAEC(L) or LOAEC(L) for sub-lethal effects, such as local irritation (e.g., respiratory irritation 
caused by cytotoxicity) or CNS depression (if identified). The starting point might have to be 
modified to correct for time scaling, potential differences in routes of exposure between 
experimental animals and humans (in case of route-to-route extrapolation), possible differences in 
absorption between routes and between experimental animals and humans and potential differences 
in respiratory volumes between experimental animals (usually at rest) and humans (light activity in 
case of workers). The selection of the assessment factors to be applied to the starting point should 
be performed in the usual way, through a systematic consideration of all the uncertainties in the 
effect assessment.  


A schematic representation of how to derive the acute toxicity DNEL for different dose descriptors 
and a flow-chart describing the decision tree that should be followed when deriving the acute 
toxicity DNEL are given below (Table R. 8-5 and Table R. 8-20). However, depending on the 
available data, it may not always be possible to set an acute toxicity DNEL. In those cases a 
qualitative approach can be chosen, as described in boxes 7-8 of the decision-tree.  
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In the explanatory text corresponding to the boxes in the decision-tree figure, it has been assumed 
that it is an inhalation DNEL that is to be set. 


 


Figure R. 8-5 Decision tree for setting an acute inhalation toxicity DNEL.  


 


Box 1  Is there substance-specific data on acute toxicity available for the substance? If 
human data are available, proceed to box 2. Acute oral or inhalation animal toxicity data should be 
present already from the 1 t/y level, usually allowing setting of an acute toxicity DNEL based on 
animal data (box 3). Still, all available data should be considered when setting the acute toxicity 
DNEL. If no substance-specific data are available, consider if there are other data that can be used 
for setting the acute toxicity DNEL (box 9), or consider performing a relevant acute toxicity study 
(box 10). 


Box 2  In some cases there may exist human data (e.g., occupational experience of CNS 
depression, epidemiology, case studies, or reports from poison centres) on the toxicity of the 
substance that will allow setting a DNEL. These data are generally surrounded by high 
uncertainties, for instance because of unclear exposure-situations or co-exposure to other chemicals. 
However, after a case-by-case evaluation of the data, they can sometimes still be used. In a first 
step, the dose descriptor may need to be time-scaled (by the modified Haber's law). In a second 
step, an AF for intra-species variation is usually needed, when setting the DNELacute. 


Box 3  Acute animal toxicity data are available. Assess whether a N(L)OAEC for sub-lethal 
effects can be set, which would allow proceeding to box 4 and setting a reliable DNELacute. If only 
data on lethality is available, proceed to box 5, 6, 7, or 8.  
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Box 4  If the acute animal inhalation study (normally 4 hours exposure time) includes dose-
response relationships for relevant sub-lethal effects, a N(L)OAEC for these effects may be 
identified. In a first step, the N(L)OAEC is corrected to a dose descriptor representing 15 minutes 
exposure using the modified Haber's law. There is usually also a need to correct for differences in 
respiratory volumes between experimental animals (usually at rest) and (working) humans. In the 
next step, appropriate AFs are used when setting the DNEL, i.e., AFs for inter- and intra-species 
variation, as well as, if needed, an AF for LOAEC to NOAEC extrapolation. If only a limited 
number of end-points have been examined in the acute toxicity study (e.g., not the relevant effect, if 
known), then an additional assessment factor to account for the inherent deficiencies of the study 
should be applied when deriving the DNELacute. 


Acute systemic toxicity data may sometimes only be available for other routes of exposure (e.g., 
oral) than the relevant route of human exposure. If the oral acute toxicity study includes dose-
response relationships for sub-lethal effects, then an oral N(L)OAEL for these effects may be 
identified. The oral N(L)OAEL could be modified into an inhalation N(L)OAEC using route-to-
route extrapolation (Section 8.4.2). However, it is noted that this procedure introduces significant 
uncertainties especially in relation to what inhalation time-frame this extrapolated N(L)OAEC 
would represent, and the procedure is therefore discouraged.  


Box 5  An inhalatory DNELacute is derived by applying a large assessment factor for severity 
of effect to the (time-scaled*, if needed) LC50-value. There is no scientific basis for a default value 
of this assessment factor (for the extrapolation of a lethal concentration into a NOAEC). Still, a 
default AF of 100 is suggested as a starting point, but the factor can be modified in light of the 
whole toxicity database for that substance provided that a sound justification is given. In addition, 
AFs for inter-and intra-species variation may be needed when setting the DNEL. The approach and 
the resulting DNEL is uncertain, and it should be acknowledged in the risk characterisation. It 
should have high priority to revise the DNEL when better data become available.  


If acute systemic toxicity data are only available for other routes of exposure (e.g., oral), and the 
dose-descriptor is a LD50-value, a DNEL can in theory be calculated using R-t-R-extrapolation and 
application of AFs (as above). However, such a DNEL would generally be so uncertain, that a 
quantitative risk characterisation is questionable. Rather, a qualitative risk characterisation is 
recommended (see box 7). In the qualitative risk characterisation, the potency of the substance (as 
judged by its C&L) should be considered when deciding on the RMM/OCs needed to ensure control 
of risks (see Section E.3.4).  


Box 6  If the setting of an acute DNEL based on the lethality data is considered to involve 
too large uncertainties, a DNELacute can be set based on the long-term inhalation DNEL (if 
available). The long-term DNEL shall then be modified by multiplying with a factor of 1-5, where 
the size of this factor depends on the potency and the dose-response curve of the substance. In spite 
of scientific uncertainties with this approach (e.g., that different target organs/systems may exist 
after long-term versus peak exposure), it can be useful in the assessment of acute risks. This 
approach is not recommended if long-term data are only available for another route of exposure 
than the human exposure route for which the DNELacute needs to be derived. 


Box 7  If the derived inhalation DNELacute is highly uncertain (e.g., because of R-t-R 
extrapolation + extrapolation from an LD50 value) and a long-term DNEL is not available, then a 
qualitative risk characterisation shall be considered. In the qualitative risk characterisation, the 
potency of the substance (as judged by its C&L) should be considered when deciding on the 
RMMs/OCs (see Section E.3.4) needed to ensure control of risk. Preferably, the RMM should 
ensure that peak concentrations exceeding the long-term DNEL will not occur. If the substance is 
used in consumer-available products, it must be made sure that the risks are controlled. 
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Box 8  For acutely very toxic substances (i.e. classified as Acute Tox 1 and 2 or STOT SE 1 
according to the CLP Regulation ), a qualitative risk characterisation shall be considered, since the 
high toxicity is sufficient to warrant a strict control of any potential exposure (as any DNELacute for 
these substances are likely to be very low). In the qualitative risk characterisation, the potency of 
the substance (as judged by its C&L) should be considered when deciding on strict RMM (e.g., 
specific PPE/OCs) needed to ensure control of risks (see Section E.3.4). Basically, the RMM should 
ensure that peak concentrations exceeding the long-term DNEL will not occur. 


Box 9  It may also be possible to set a DNEL based on read-across from chemically related 
substances. Thus, if acute toxicity data are available for a substance(s) with a similar structure and 
physico-chemical properties (and toxicity profile, if such data are available) it can be used for 
setting the acute toxicity DNEL. The data may need time scaling12, and there is a need for AFs for 
severity (if LC50 data), inter- and intra-species variation, and on a case by case basis for the 
uncertainties introduced by the read across as such.  


Box 10  If there are no chemical-specific data and read-across is not possible, then testing is 
required. 


The risks of acute toxicity for humans via the oral or dermal route should normally be assessed 
using the long-term DNEL. However, on a case-by-case basis, the risks of acute toxicity for humans 
via the oral route, and sometimes even the dermal route, may be assessed using specific acute 
DNELs also for these routes. This may apply if an acute toxicity hazard via the dermal or oral route 
(leading to C&L) has been identified and high (peak/single) exposures through these routes, 
exceeding the long-term DNEL, have been predicted to occur in the tentative ES. The approaches 
that can be used to derive these dermal or oral acute toxicity DNELs are in principal the same as 
those outlined above to derive inhalation acute toxicity DNELs.  


Table R. 8-20 Derivation of the acute toxicity DNEL  


Based on different types of substance-specific data. If instead read across is used to identify the 
dose descriptor, in addition to the steps described in the table below, an additional assessment factor 
to address the uncertainty deriving from using read-across (on top of those described below) should 
be considered.  


 


Dose descriptor Modification of the dose 
descriptor (over and above that 


described in the general 
guidance) 


Selection of assessment factors 
(over and above those described 


in the general guidance) 


N(L)OAEL from animal 
acute toxicity studies 


Consider time scaling by applying the 
modified Haber’s law 


Consider additional factor to account for 
the inherent deficiencies of acute 
toxicity studies 


N(L)OAEL from animal 
repeated dose toxicity studies 


Time scaling might be inappropriate  


LD(C)50 or discriminating Consider time scaling by applying the Apply additional severity factor; 


                                                 


12 The N(L)OAEC is corrected to a dose descriptor representing 15 minutes exposure using the modified Haber's law. 
There is usually also a need to correct for differences in respiratory volumes between experimental animals (usually at 
rest) and (working) humans. 
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dose from animal studies modified Haber’s law determine its magnitude by considering 
the whole tox database 


N(L)OAEL from human data Consider time scaling by applying the 
modified Haber’s law 


 


N(L)OAEL for local 
cytotoxic effects on the 
respiratory tract 


Consider time scaling by applying the 
modified Haber’s law 
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APPENDIX R. 8-9 Skin and eye irritation/corrosion and respiratory irritation 


Several types of data can be used to assess the irritant or corrosive effects of a substance. However, 
DNELs for irritation/corrosion can only be derived if dose-response information is available. Acute, 
sub-acute or sub-chronic toxicity studies in animals by the dermal or inhalation route may be able to 
provide this information, provided that symptoms of irritation/corrosion are recorded and reported 
in relevant studies. Also human data, primarily from reliable evidence of symptoms caused by 
occupational exposures, may have dose-response information.  


 


When no DNEL can be derived, a qualitative approach to assessing and controlling the risks is 
necessary. This can be the case when only the following types of data are available: pH, in vitro 
data on skin and eye irritation/corrosion, in vivo data with no information on a dose/response, or 
QSAR. From these types of data, only qualitative information, either showing or not showing an 
effect, can be obtained.  Sometimes the potency categories on the irritation and corrosion can also 
be obtained (see Table R. 8-21 and Table R. 8-22). 


 
The definition of irritation and corrosion are based on the scoring of signs as given in the relevant 
test guidelines (B.4 and B.5 of The Test Methods Regulation ).  In summary, according to the test 
guideline B.4, 0.5 ml of undiluted test substance is topically administered to the skin of three rabbits 
and kept semi-occluded for 4 hours. Thus, no dose/concentration-response relationship can be 
obtained from this test. After 24, 48 and 72 hours, the signs of irritation/corrosion are recorded. 
Grading of the signs of erythema echar formation and oedema (from 1 to 5) is given, as indicated in 
this test guideline. Similar guidance on the eye irritation/corrosion can be found in the test guideline 
B.5. The grading as described in test guidelines B.4 and B.5 is also the basis for classification 
according to Annex I of the CLP Regulation. 


A DNEL for irritation/corrosion can be obtained from an acute or repeated dose dermal study as 
described below, only when observed skin reactions in these tests are graded as described in 
guideline B4. Therby the criteria for DNEL derivation are consistent with the classification criteria. 
In practice, grading the skin responses at different dose levels would allow one to have a basis for 
setting a DNEL for irritation/corrosion.   


Identification of the dose descriptor 


Corrosive and irritant effects of substances on the skin and eye, as well as in the respiratory tract are 
usually concentration-dependent. Occasionally, it may be possible to derive a non-irritant 
dose/concentration (NOAEL/C) or the lowest irritant dose/concentration (LOAEL/C) of the 
substance concerned. This dose-descriptor can be used to derive an irritation-specific DNEL, which 
might be expressed as a dose or as a concentration. For consistency, the term dose descriptor is used 
in this chapter, although in many cases irritant/corrosive concentration has been found in the 
relevant studies. By this it follows that the exposure estimation should include information on the 
concentration of the substance relevant to each use pattern, to allow for comparison with a potential 
concentration-based DNEL. Further guidance on preparing the exposure assessment is given in the 
Part D). 


The available data should be assessed to determine the applied concentration/dose that shows no 
irritant/corrosive effects on the skin, eye or respiratory tract, taking into account data from both 
humans and animals. Where the data are of sufficient quality to determine a no-effect 
concentration/dose (expressed e.g. concentration, percentage or mg/kg body weight), this 
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NOAEC/L shall be taken to be the concentration/dose descriptor for deriving the irritation-specific 
DNEL. 


Where data are available from both well-documented human experience and from adequately 
reported animal studies, due account shall be taken of the human data and all other relevant 
information in deriving the DNEL. In particular, where it is known that experimental animals 
express a differing sensitivity to the corrosive/irritant effects of a substance than humans, the data 
from humans shall take precedence in deriving the DNEL. 


When applicable (e.g. in case of corrosive substances), two dose descriptors should be identified: 
one for the irritant effect and another for the corrosive effect. Depending on what concentrations are 
used in different exposure situations, one may need either or both of these dose descriptors for 
setting DNELs. For example hydrogen peroxide above 5% is irritating to eyes, above 35% it is a 
skin irritant, whereas above 50%, it is corrosive to the skin.  


Skin 


A DNEL for skin irritation/corrosion may be derived if a NOAEL/C or a LOAEL/C can be 
identified from dermal acute, sub-acute or sub-chronic studies in animals. It should be noted that 
the observations from acute skin irritation tests are not always predictive for the occurrence or 
absence of skin irritation after repeated exposure (2).  


In these studies information on the appearance of the skin and histopathological data may be 
available. The current test guidelines support extracting and reporting such data as they recommend 
e.g. that systematic and individual observation of effects should include changes in skin (3). 
According to the guidelines histopathological examination is made on normal and treated skin of 
the high dose group and controls and, when necessary, also in other groups (3).  


It may be possible to observe irritation/corrosion in an acute dermal toxicity study as well. The 
relevant guideline indicates that cage-side observations should include changes in fur, eyes and 
mucous membranes, and also the respiratory system. Note that histopathology is not systematically 
made, as it is in sub-acute and sub-chronic studies.  


If human data are available, a NOAEL/C or a LOAEL/C may be identified from these data. 


The NOAEL/C for skin irritation/corrosion would be the highest dose/concentration that did not 
cause dermal irritation/corrosion in the relevant animal study or in the human cases/data. It is 
assumed that at the higher dose levels clear signs of skin irritation were observed. Note that since 
the relevant tests, i.e. acute, sub-acute and sub-chronic dermal toxicity studies are made to observe 
the systemic toxicity, the local effects on the skin may not always be reported in detail. If irritation 
or corrosion was observed in more than one study, the highest (relevant) NOAEL/C below the 
lowest (relevant) LOAEL/C should be selected. 
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Respiratory system 


A distinction between the two mechanisms of respiratory irritation, cytotoxicity and sensory 
irritation should be considered, whenever possible. Cytotoxic effects may be observed in humans or 
in animal studies. Sensory irritation is experienced by humans and when reported in sufficient 
extent and detail, it can be the basis for the DNEL. Sensory irritation is generally regarded as a 
more sensitive endpoint than cytotoxicity, and consequently data on sensory irritation (if available) 
should be given priority. The inter-species AF of 2.5 proposed below aims to capture some of the 
uncertainty caused by this difference between animal and human data. It could be reminded that 
several of the current OELs are based on respiratory irritation and therefore this endpoint might be 
the leading human health effect in the risk characterisation.   


In principle, sensory irritation can be observed also in animals as a decrease of the respiratory rate 
(Alarie assay). However, the quantitative use of these data is not generally accepted and therefore, 
data from this assay should be used on a case-by-case basis as an acute effect to derive a short-term 
(15 min) DNEL only. 


For irritant cytotoxic effects on the respiratory tract it may be possible to derive from the available 
data (either in humans or in animals) a dose descriptor, i.e. a non-irritant concentration (NOAEC) or 
the lowest irritant concentration (LOAEC) (expressed either as ppm or mg/m3) for setting the 
DNEL. 


Where data are available from both well-documented human experience and from adequately 
reported animal studies, due account shall be taken of the human data and all other relevant 
information in deriving the DNEL. In particular, where it is known that experimental animals 
express a differing sensitivity to the corrosive/irritant effects of a substance than humans, the data 
from humans shall take precedence in deriving the DNEL.  


If only animal data are available, a DNEL for irritation/corrosion of the respiratory tract may be 
derived from a NOAEC or a LOAEC which can occasionally be based on the acute, sub-acute or 
sub-chronic inhalation studies.  


The NOAEC would be the highest concentration that did not cause respiratory irritation in the 
acute, sub-acute and sub-chronic inhalation toxicity study or in the human cases/data. It is assumed 
that at the higher dose levels clear signs of respiratory irritation were observed. If irritation was 
observed in more than one study, the highest (relevant) NOAEC below the lowest (relevant) 
LOAEC should be selected. 


Eye 


In acute, sub-acute and sub-chronic toxicity studies, the eyes of the animal are not intentionally 
exposed and the symptoms are not systematically reported. Therefore, normally there is no basis for 
quantitative assessment of the eye irritation/corrosion from these studies. In case signs of eye 
irritation/corrosion are observed in inhalation toxicity studies, and dose-response information is 
available, it may be possible to identify a NOAEC or a LOAEC and derive a DNEL. Also, if human 
data are available, a NOAEC or a LOAEC may be identified from these data.  
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Human data 


Human data may sometimes by used for setting the irritant/corrosive concentration for skin or eye 
or irritant concentration in the respiratory tract. Concentration-response relations or threshold 
concentration in humans have been observed for some chemicals, for which there are sufficient 
evidence and case reports/clinical cases e.g. from occupational exposures. For some groups of 
chemicals, such as common solvents, peroxides and acids, the irritant concentration in a liquid or in 
the air has been characterised based on the human evidence. Also information provided by poison 
information centres can be useful. 
 


Open literature and the company-based occupational health surveillance of the relevant industries 
should be used to find out if data is available, which enable characterisation of these effects in 
quantitative terms (e.g. Medical Surveillance reviews of U.S Department of Labour (4) and 
Chemical Hazards review UK Health Protection Agency (5)). 


Relationship of the DNEL to substance specific limits for classification  


In the harmonised classification and labelling, substance-specific provisions (i.e., specific 
concentration limits) for irritancy/corrosivity to the skin and/or eyes, based on human data, might 
exist for the substance of concern (6). In these cases, it is obvious that there are data available 
allowing setting a N(L)OAEL. The registrant can either use the old assessments, or, if having access 
to this data, perform a new analysis of it, in search for a N(L)OAEL. 


Modification of the dose descriptor 


Skin 


The dose descriptor for dermal irritation/corrosion may come from dermal sub-acute or sub-chronic 
studies. In these studies, the dose is reported in the unit mg/kg of body weight/day. This needs to be 
modified to enable comparison with the human exposure, generally expressed in mg/cm2/day. 
Taken that: 


 the average weight of rats is 250g (200-300g),  


 the dose is applied over an area which is approximately 10% of the total body surface, and 


 the total body surface of rats is on the average 445 cm2  (363 to 527 cm2). 


The generic modification from the NOAELtest (in mg/kg of body weight) to NOAELmodified (in 
mg/cm2/day) will be 


NOAELtest*0.25/44,5 = NOAELmodified 


For example if the highest dose not causing irritation/corrosion was 100 mg/kg bw in the sub-acute 
study, the modified dose descriptor would be  


100 mg/kg*0.25kg/44,5 cm2  = 0.56mg/cm2   = 560µg/cm2 


The specific figures from the respective test report should be used when available. For the other test 
animal species (rabbits and guinea pigs) ranges of weight can be found in the OECD TG 410. 


If the data on dose descriptor is the highest concentration (based on e.g. human data), which does 
not irritate human skin or eye, the exposure estimation should address the concentration of the 
substance in the relevant use, and no modification is needed.  
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Respiratory system 


If the dose descriptor is the highest air concentration, which does not cause respiratory irritation 
(NOAEC) or the lowest air concentration which causes respiratory irritation (LOAEC) from either 
an animal inhalation toxicity study or from human data, the exposure estimation should address the 
air concentration in workplaces and in consumer uses, and no modification is needed.  


Some modification may be necessary in order to take into account the different respiratory rates of 
the experimental animal (at rest) and the human. The increased respiratory rate of a worker, whose 
work may be physically demanding, should be considered. However, these modifications would 
only apply when there is evidence that the inhaled dose or duration of exposure, and not the 
concentration, drive the appearance of the effect. 


Eye 


Usually, quantitative assessment of the eye irritation/corrosion will not be possible, because only 
qualitative data from the relevant in vitro or in vivo studies are available. Only occasionally, signs 
of eye irritation/corrosion may be observed in animal inhalation toxicity studies or in humans. If a 
NOAEC or a LOAEC can be identified, this does not need to be modified.  


Application of assessment factors to obtain the DNEL  


Dermal irritation/corrosion 


Since the mechanism (direct chemical reactivity with cell membranes) of skin irritation/corrosion is 
considered to be the same in experimental animals and in human, no inter-species AF should be 
applied to the NOAEC or to the LOAEC. Mechanisms that are considered to apply to both human 
and experimental animal are cytotoxicity, sometimes observed as reduced cell viability and release 
of inflammatory mediators. Chemical reactivity of the substance is relevant in terms of interaction 
with the cell membranes (7, 8 ,9). Furthermore, since irritation and corrosion are local effects and 
metabolism in skin tissues is limited, there are no species differences in toxicokinetics. Concerning 
corrosivity, the similarity of mechanism in animal and human is more obvious, since corrosive 
substances induce destruction of the full thickness of the skin, manifested e.g. as ulcers, bleeding and 
later as alopecia, and scars. 


To cover the intraspecies variation, the default AF of 5 for workers and 10 for general population 
should be applied to the concentration/dose descriptor.  


If the dose descriptor is a LOAEC, an AF should be considered to account for uncertainty related to 
the extrapolation of the LOAEC to the NAEC (see Section R.8.4.3). 


When weight of the evidence approach or uncertainty analysis shows that the data are uncertain, an 
AF to account for uncertainties related to the quality of the database (according to Section R.8.4.3) 
can be applied. 


Respiratory irritation 


For effects on the respiratory tract, whether the mechanism indicates that the effect seen is a simple 
destruction of membranes due to the physico-chemical properties (e.g. pH) of the chemical 
concerned or whether a local metabolic process is involved, further kinetic and dynamic 
considerations still apply. Given that there could be significant quantitative differences in 
deposition, airflow patterns, clearance rates and protective mechanisms between humans and 
animals and when there is no data to inform on this uncertainty, it is prudent to assume that humans 
would be more sensitive than animals to effects on the respiratory tract. In such a situation, a 
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chemical-specific interspecies AF or the default AF of 2.5 should be applied, as would be the case 
for systemic effects.  


To cover the intra-species variation, the default AF of 5 for workers and 10 for general population 
are applied to the concentration descriptor. If the dose descriptor is a LOAEC, an AF to account for 
uncertainty related to the extrapolation of the LOAEC to the NAEC (see Section R.8.4.3) should be 
considered. 


Use of data on sensory irritation from the Alarie test may on a case-by-case basis be used for a 
short-term DNEL-value; and should include weighing all available human and animal data on 
sensory irritation. The concentration inducing a reduction in respiratory rate of 10 % (i.e., the 
RD10) is proposed as the threshold concentration for inducing a reduced respiratory rate in mice, 
which can be used as a starting point to derive a threshold for a biologically significant sensory 
irritation in humans (10). Depending on the available substance-specific data, the default AF(s) may 
be adjusted. 


Eye irritation 


 
Quantitative human data on eye irritation may be available for some substances, thus, no 
interspecies AF is applied. If the dose descriptor has been identified from an animal inhalation 
toxicity study, it is proposed that no interspecies AF is applied, as the mechanism (direct chemical 
reactivity with cell membranes) of eye irritation/corrosion is considered to be the same in animals 
and humans.   


To cover the intraspecies variation, the normal AF of 5 for workers and 10 for general population 
are applied to the dose descriptor.  


If the dose descriptor is a LOAEC, an AF to account for uncertainty related to the extrapolation of 
the LOAEC to the NAEC (see Section R.8.4.3) should be considered. 


Risk characterisation 


 


Dermal  irritation/corrosion 


 
Depending on the available data, risk characterisation is based on concentrations or dose (see 
Section "Identification of the dose descriptor" above). 


In risk characterisation, the derived DNEL(s) for irritation and/or corrosion should be compared 
with the exposure levels, expressed in the same unit as the DNEL. 


In some cases quantitative data may be available from acute, sub-acute or sub-chronic studies. After 
modification of the dose descriptor into a relevant dose unit (usually mg/cm2 for skin effects or 
concentration), and applications of relevant AFs, the resulting DNEL is compared with the exposure 
levels, either estimated using, e.g., the RISKOFDERM model or measured (given in mg/cm2).  


If the exposure is lower than the DNEL(s), it can be assumed that at that specific exposure no 
irritation or corrosion of the skin of exposed persons would occur. Exposure might occur more than 
one time per day and may lead to accumulation of the substance in the skin or accumulation of an 
effect e.g. due to injury/scaling of stratum corneum. In that case, it is recommended that data from 
sub-acute/sub-chronic studies or on human data from repeated exposures is used for risk 
characterisation. On the other hand, when it is clear from the exposure data only rare and short term 
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exposures occur, then an appropriate short term/acute DNEL for the dermal effects should be used, 
when available. 


Respiratory irritation 


 
In risk characterisation, the derived DNEL for respiratory irritation should be compared with the 
exposure, which should also be expressed as (workplace) air concentration of the substance in the 
specific use. The air concentration of the substances (in mg/m3) can be obtained by measuring it or 
using a reliable deterministic modelling tool. More guidance on the preparing the relevant exposure 
assessment can be found in Part D.  


If the exposure is lower than the DNEL, it can be assumed that at that specific exposure no 
respiratory irritation of an exposed person would occur.  


Eye irritation 


In some cases human data on the irritant/corrosive concentration in the eye may be available. That 
would be used when setting the DNEL. If the concentration to which humans are exposed is lower 
than the DNEL(s), it can be assumed that at that specific exposure no irritation or corrosion of the 
eye of exposed persons would occur.  


 
Qualitative assessment and potency information 


If there is no dose-response data and hence a DNEL cannot be derived, a qualitative assessment is 
necessary. The qualitative assessment would usually include an assessment of the potency of the 
substance or severity of the effect. A distinction should be made, at the minimum, between irritants, 
corrosives and strong corrosives. These distinctions are made to enable selection of the adequate 
RMM/OCs (see Section E.3.4).   


Strong acidity/alkalinity (pH is <2 or >11.5) can be used to identify skin and eye corrosives. 
However, the DNEL or other quantification of the effect can not be based on physico–chemical data 
on irritation /corrosion.  


According to the literature, QSAR tools might enable quantification of the irritation potential using 
e.g. primary irritation index. Thus, Multicase and TOPKAT provide categorisation of the effect, i.e. 
they give a distinction between weak/mild/moderate and severe irritation. However, so far none of 
the QSAR tools can be recommended for the regulatory use and a DNEL can not be based on such 
data. 


In the skin and eye irritation tests, a nominal dose of undiluted test substance is tested. Therefore, 
the tests would not provide a dose-response data, which would support determination of the DNEL. 
Potency data will be provided by these tests; see Table R. 8-21 for potency categories of specific in 
vivo and in vitro tests. 
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Table R. 8-21 Skin and eye irritation/corrosion: potency categories from in vitro and in 
vivo tests and from some other types of data   


 


Type of test or other data Possibility to observe and use potency/severity categories 


In vitro , membrane barrier test 
method, skin corrosion  (OECD 


435) 


Subcategories 1A, 1B and 1C, and non corrosive can be obtained. 
Categories are based on time of exposure and time of observation 
(11,12). 1) 


For categorisation in Table E.3-1 in Section E.3.4, subcategory 1A is 
for strong corrosives (equivalent to R35), while subcategories 1B and 
1C are for corrosives (equivalent to R34).  


In vitro test guideline B.40 
(Human Skin Model test, Rat 
skin TER assay)for corrosivity  


(B40 covers 430 and 431 
OECD test guidelines) 


Results from these tests do not allow sub-categorisation (see Section 
R.7.2) 


 


In vivo test guidelines B.4 and 
B.5 for skin and eye 
irritation/corrosion 2)   


 


Scoring is reported for one concentration, which is normally 100% or 
the test substance (12).  Using the scoring, the distinction can be made 
between strong corrosives (R35), corrosives (R34) and skin irritants 
(R38); for the eye, distinction can be made between serious damage to 
eyes (R41) and irritation to eyes (R36) (see also Section E.3.4). 


 


 


Read-across Depends on the quality of the data on the "source" chemical 


1)  Three potency categories as requested by the UN GHS (and as stated by Annex I of the CLP Regulation); 


2)  Validation of a refined Draize test called rabbit low volume eye test (LVET) is ongoing. In LVET, same grading 
scale as in B.5 is used. 


After considering the available qualitative data on irritation and corrosion, the key study is selected, 
and this should give an indication of the potency. If the relevant data comes only from human 
evidence, the potency information is not always available.    


 


Respiratory system 


Qualitative animal or human data on respiratory irritation, if available, would usually lead to 
selection of adequate RMMs as instructed in Section E.3.4. 


Normally, assessment of substances for the corrosivity in the respiratory tract would not be 
necessary, because corrosion in the respiratory tract would cause acute toxicity and the hazard 
assessment would be made accordingly.  There may be cases then a corrosive substance is diluted 
and would therefore need to be assessed for respiratory irritation. 
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Table R. 8-22 Types of quantitative and qualitative data.  


Note that read-across, which has to be justified, could apply to all endpoints. See Table R. 8-21 and 
Section R.7.2 for more details of relevant tests. 


Endpoint Quantitative data on the 
endpoint from 


Qualitative or potency data 
from  


Skin irritation Sub-acute and sub-chronic 
dermal toxicity studies and 
human data  


Test B.4, some pre-validated in 
vitro tests guidelines 


Skin corrosion Human data 1)   Test B.4, B.40 


Eye irritation Human data Test B.5 


Eye corrosion Human data 1) Test B.5 


Respiratory irritation Acute, sub-acute and sub-
chronic inhalation toxicity 
studies and human data 


Human data 


Respiratory corrosion Not relevant, see the chapter 
"respiratory system" above. 


Not relevant, see the chapter 
"respiratory system" above. 


1) Animal systemic toxicity studies are not mentioned here, because signs of corrosion are normally not observed in 
them. If there are indications of corrosivity, a substance would not be tested for systemic toxicity by any route of 
exposure.  
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APPENDIX R. 8-10  Skin sensitisation 


Skin sensitisation is generally regarded as a threshold effect, although in practise it may be very 
difficult to derive a threshold and to set a DNEL.  


Data that can be used to inform on potency and possibly thresholds for sensitisation may come from 
human experience/studies, the mouse local lymph node assay (LLNA), or other animal tests (e.g., 
GPMT and the Buehler test). While in case of data derived from the GPMT and the Buehler test 
normally only a qualitative assessment can be performed, the human data and data derived from the 
LLNA may be in some cases used in a more quantitative manner.  In terms of quantification 
however, there often are considerable uncertainties related to the underlying data to be used, as well 
as in determining the appropriate assessment factors.  


Thus, the general approach to sensitizers could be viewed as a two-step procedure involving;  


1. a qualitative approach (by using potency categorisation and following the approach 
described in Section E.3.4 to define the risk management measures (RMMs) and operational 
conditions (OCs),  


2. and setting a DNEL (if possible) to judge the remaining/residual likelihood of risks after 
these RMMs and OCs are implemented 


RMMs and OCs may be chosen in relation to the potency of the sensitizer. The more potent is the 
sensitizer (2), the more stringent measures to control exposure are required. The qualitative 
approach is discussed in Section E.3.4. 


However, in cases where the data base gives reliable information on the dose-response, a DNEL can 
be set to judge the remaining/residual likelihood of risks after the RMMs/OCs are implemented. In 
analogy with the DMEL approach for carcinogens, the sensitisation DNEL may be useful when 
preparing the chemical safety assessment to judge the remaining/residual likelihood of risks. Based 
on such judgement the registrant may need to further refine the way he uses or recommends to use 
the substance by revising the relevant tentative exposure scenario(s) for use of the substance.  


Examples on relevant RMMs and OCs in relation to the sensitisation potency (if known), are given 
in Section E.3.4. For cases where the data are good enough to allow setting a DNEL, as judged by 
expert judgement, guidance is given below on how to proceed.  


Note that the quantitative assessment of sensitizers and derivation of DNELs does not have any 
implications on the classification and labelling of sensitising substances or preparations containing 
sensitizers. 


Guidance for potency categorisation (for qualitative approaches) and for setting DNELs that can 
assist in judging the remaining/residual likelihood of risks after the RMMs and OCs are 
implemented  


Sensitisation usually refers to the induction of an immunological (hypersensitive) state following 
exposure to a chemical, such that subsequent exposure to that chemical (or cross-reactive chemical) 
will cause an allergic reaction (elicitation). Both induction and elicitation display a dose-response 
relationship and have a threshold. The threshold for induction can be defined as the highest level of 
exposure that fails to induce sensitisation (1). The threshold for elicitation can be defined as the 
highest level of exposure that fails to elicit a reaction in a previously sensitised subject (2).  
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The threshold for induction, a measure of intrinsic sensitising potency, can vary widely between 
sensitizers, with more potent sensitizers having a lower threshold. The relationship between 
sensitising potency and elicitation is not well characterised. The dose response relationship for the 
two differs as the dose required to induce sensitisation in a non-sensitised subject is usually greater 
than that required to elicit a reaction in a previously sensitised subject. These matters have been the 
subject of recent expert reviews (2). A threshold for skin sensitisation can be defined as 
concentration (in %) or a dose per skin area (in µg/cm2), which can be calculated from the 
concentration tested, the patch size and application volume. In fact, for most normal conditions of 
exposure it is the dose of sensitizer per unit (skin) area the critical determinant of whether 
sensitisation occurs (3, 4) which allows also the comparison of results derived from different test 
methods (e.g. animal and human) as well as a quantitative risk assessment. It has been shown 
however, that when the exposed area becomes very small (less than 1 cm2), the size of the exposed 
area becomes the critical determinant.  


In cases where a threshold for induction or elicitation can be derived from the available data, risk 
characterisation could be conducted using the approach taken for threshold effects. However, in 
practice it may be difficult to derive a threshold for either induction or elicitation and in these cases 
a threshold approach will not be possible. Elicitation thresholds seem to correlate poorly with 
induction potency (2, 5). There is large variation in elicitation thresholds between people, which 
depends on the sensitising potency of the substance, duration, site and extent of exposure, condition 
of the skin and a very important determinant is also the extent to which the sensitisation has been 
acquired (2, 5, 6). The EU Expert Group on skin sensitisation nominated by the Technical 
Committee of Classification and Labelling (2) concluded that it would not be appropriate to define 
elicitation thresholds as a function of skin sensitising potency. An attempt should however be made 
as far as possible to describe the magnitude of the risk for each exposure scenario based on 
qualitative considerations, expressed as high or low concern.  


In view of the difficulties in deriving thresholds for elicitation, the description of the quantitative 
and semi-quantitative approaches to define the potency (to be used in a qualitative approach as 
described in Section E.3.4) and derive DNELs for skin sensitizers in the following chapters will 
focus only on the induction phase of skin sensitisation. 


Potency categorisation and identification of the typical dose descriptor 


Animal data 


Some animal tests, such as the local lymph node assay (LLNA) and guinea pig tests (e.g. open 
epicutaneous test) can provide information on the potency for induction and/or elicitation in animals 
and possibly also information on the dose-response relationships (4). In particular the dose-response 
data generated by the LLNA makes this test more informative than the guinea pigs assays for the 
assessment of potency. The LLNA has been shown to correlate relatively well with the limited 
human data for induction thresholds and may therefore be used in a predictive manner (7, 8). Data 
derived by the reduced LLNA (rLLNA) can not be used for assessment of potency and for 
derivation of a threshold. 


Potency information if available can be used in qualitative risk characterisation and for 
recommendation of appropriate RMMs (see Section E.3.4). Proposals for potency categorisation of 
sensitizers based on the LLNA, Guinea pig maximisation test (GPMT) and the Buehler test have 
been put forward by Kimber et al. (6), ECETOC (26), by the EU Expert Group on skin sensitisation 
(1, 2) and a proposal is currently under development by the Expert group on sensitisation under the 
Task Force on harmonisation of Classification and Labelling at the OECD. In case of the LLNA, 
potency is categorised based on the (Effect Concentration 3) EC3 value (see details on derivation of 







Chapter R.8: Characterisation of dose [concentration]-response for human health 
 


121 


EC3 below), while in the case of the GPMT and the Buehler test, potency is based on the 
percentage of positive animals in relation to the induction concentration tested. Potency 
categorisation as proposed by the EU Expert Group on skin sensitisation (1, 2) is now being used in 
the EU on a case by case basis to set specific concentration limits for sensitising substances in 
preparations. Data derived from the LLNA can be used for assignment of skin sensitizers in specific 
potency classes, while there are more limitations in using data from the GPMT and the Buehler test 
for this purpose. The higher uncertainty associated with the latter methods are particularly due to 
the single induction dose regime employed. However, data from dose-response studies would 
reduce the degree of uncertainty. More details and guidance on potency categorisation is given in 
the report from the EU expert group (1) as published in Basketter et al., 2005 ( 2).13 


Potency categorisation as proposed by the EU expert group on skin sensitisation (1, 2) is shown in 
the following tables. 


Table R. 8-23 Potency categorisation based on LLNA  


Category EC3 (%) 


Extreme 


Strong 


Moderate 


≤ 0.2 


> 0.2 - ≤ 2 


> 2 


Table R. 8-24 Potency categorisation based on GPMT: 


Intradermal concentration employed 
during induction phase (%) 


Incidence of sensitisation 


(30 – 60%) 


Incidence of sensitisation 


(≥ 60%) 


≤ 0.1 


> 0.1 - ≤ 1 


> 1 


Strong* 


Moderate* 


Moderate 


Extreme 


Strong* 


Moderate* 


*acknowledged by the EU expert group that this categorisation is associated with high degree of uncertainty (1, 2) 


Table R. 8-25 Potency categorisation based on the Buehler test 


Concentration employed during 
induction phase (%) 


Incidence of sensitisation 


(15 – 60%) 


Incidence of sensitisation 


(≥ 60%) 


≤ 0.2 


> 0.2 - ≤ 20 


> 20 


Strong*  


Moderate* 


Moderate 


Extreme 


Strong* 


Moderate* 


*acknowledged by the EU expert group that this categorisation is associated with high degree of uncertainty (1, 2) 


                                                 


13 This guidance will be included in the Guidance on the Application of the CLP Criteriawhich will develop 
guidance on classification and labelling under the CLP Regulation, implementing the Globally Harmonised System 
(GHS) in the EU. 
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In the LLNA, the endpoint of interest is the proliferative response in the draining lymph nodes of 
mice exposed topically to the test material. Substances that elicit a 3-fold or greater proliferative 
activity compared to the controls (induce a stimulation index (SI) of 3 or more) are considered to be 
skin sensitizers. The amount of chemical required to induce a SI of 3 is the Effect Concentration 3 
(EC3), which can be estimated from the LLNA dose-response data. Often linear interpolation of the 
points in the dose response curve which lie immediately above and below the SI of 3 is proposed, 
but more advanced statistical approaches basing conclusions on the characteristics of the dose 
response curve and variability of results are also used (9, 10, 11). Since the EC3 is usually 
expressed as concentration (%) it needs to be converted to dose per skin area (µg/cm2). The EC3 in 
(µg/cm2) can be calculated as shown below, by considering the dose volume of 25 µl (according to 
the standard LLNA protocol), and an estimated application area of 1 cm2 for the mouse ear. 
Assuming the density of the liquid is 1, a conversion factor to be applied to the EC3 (%) of 250 is 
calculated by converting 25 µl/cm2 into µg/cm2. The EC3 (%) is then converted to EC3 (µg/cm2) as 
shown in the formula below:  


 


EC3 [%]*250 [µg/cm2/% ] = EC3 [µg/cm2] 


 


EC3 value can be considered as the LOAEL for induction.14 The EC3 value (expressed in µg/cm2) 
can be used for quantitative assessment to derive no-effect levels (including DNEL), providing that 
relevant assessment factors (AFs) are applied. Examples of quantitative assessments for specific 
skin sensitizers in defined exposure situations are available (12, 13, 14, 15, 16) and this approach 
has been used, to identify safe exposure levels for a range of skin sensitising chemicals, such as for 
example fragrances and preservatives in consumer products (17, 18, 19, 20, 27). It has to be noted 
however, that in these cases the weight of evidence approach (WoE) using human and animal data 
(LLNA) has usually been applied (note that for industrial chemicals historical human data are 
usually not available). Furthermore the approach was specifically developed for specific types of 
chemicals and for well defined exposure situations (e.g. exposure to a specific type of consumer 
products) resulting in inclusion of certain considerations related to exposure (that under REACH 
should be considered as part of the exposure assessment) in the calculation of the no-effect levels. 
Based on this, the approach can not be directly applied to industrial chemicals in general; therefore 
guidance in particular in relation to the use of AFs, is given in the following sections. 


 


Human data: 


Human data will normally take preference over animal data, although the reliability of such data 
should be carefully assessed, particularly if derived from old studies, and may be rejected in favour 
of animal data. Lack of positive findings in humans should not normally overrule positive and good 
quality animal data.  


                                                 


14 In some papers it is suggested that the LLNA EC3 value is close enough to the human NOAEL and that therefore it 
can be used as a surrogate for the NOAEL (19, 26, 28).  
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Human data on induction thresholds is normally not available and testing for induction of 
sensitisation in humans is no longer conducted on ethical grounds. However, there may be data 
available from historical predictive testing to inform on potency, a threshold/NOAEL or a LOAEL 
which should be considered on a case-by-case basis. Due to standard exposure conditions, data from 
historical predictive tests (e.g. human repeat insult patch test (HRIPT) and human maximisation test 
(HMT)) may provide information on potency for induction. Thresholds from reliable historical 
human predictive tests can be used in combination with the LLNA data in a weight of evidence 
(WoE) approach to set a NOAEL/LOAEL for induction of sensitisation (12, 13, 14, 15, 19, 20). The 
NOAEL/LOAEL from human predictive tests should be calculated from the concentration of the 
substance tested, the patch size and the application volume and should be expressed as function of 
dose per unit skin area. The NOAEL from such tests should be the dose at which no sensitisation in 
the exposed people has occurred, while the LOAEL sometimes has been proposed to be the dose at 
which 5% (or < 8%) of the exposed people were sensitised.15 


As already mentioned above, new experimental testing for hazard identification in humans, 
including HRIPT and HMT, is not acceptable for ethical reasons, therefore historical information 
from this type of studies will be available for a limited number of chemicals. Furthermore, the 
quality/reliability of the results from these studies should be carefully checked in particular in 
relation to the number of people tested (21).16 


Potency information if available can be used in qualitative assessment and for recommendation of 
appropriate RMMs (See also Section E.3.4). 


Testing humans with pre-existing contact allergy to determine sensitisation to a particular substance 
is done extensively as part of clinical examinations. Evidence of skin sensitising activity derived 
from such tests demonstrates the (previous) induction of skin sensitisation to that substance or 
cross-reaction with a chemically very similar substance. Moreover, clinical examinations are 
usually not designed to determine elicitation thresholds, as the dose used is the one giving response 
in the majority of sensitised subjects. However, clinical data should be used for qualitative 
assessment.  


The potency of a chemical could be evaluated by comparison of the incidence of skin sensitisation 
in the human population with the exposure situation, if known. For example, if for a certain 
substance a high incidence of contact allergy is observed in an exposed population in relation to 
relatively low degree of exposure, this could be considered as an indication that the substance is a 
strong sensitizer while in cases where a low incidence of contact allergy among exposed individuals 
in relation to high degree of exposure would be observed, this would be an indication that a 
substance is a weaker sensitizer (21). However, normally exposure is not sufficiently well defined 
and positive findings in epidemiological studies (population based studies, data from contact 
dermatitis patients, studies/data from occupational groups and outbreak population studies) can only 
provide evidence sufficient for hazard assessment.  


Potency of induction cannot be directly derived from human elicitation threshold data from 
diagnostic clinical studies (e.g. patch test dose-response data, Repeated Open Application Test 
(ROAT)), however, a low elicitation threshold could indicate high potency and vice versa (21). 


                                                 


15 These "human LOAEL threshold values" are taken from two different publications (7, 8). 


16 For the HRIPT a large number of people are required in each test, to reduce the 95% confidence interval for the test 
result (22). In different publications, different acceptable number of people tested in HRIPT can be found (e.g. 100 (19) 
or 150 – 200 (22)). 
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In vitro data 


No officially adopted EU-OECD in vitro tests for skin sensitisation are currently available. Several 
in vitro assays to detect sensitising properties of a chemical are currently under development for the 
area of epidermal bioavailability, chemical reactivity and cell-based assays. At the moment, in vitro 
tests may be used only as supportive evidence in combination with other types of data for the 
identification of skin sensitizers. 


Non-testing data 


Non-testing methods for skin sensitisation include grouping of chemicals (read-across/chemical 
categories), chemistry considerations and (Q)SARs. Detailed information on the application of 
these methods is given in Section R.7.3. A number of (Q)SARs for skin sensitisation are reported in 
literature, which include local and global (Q)SARs and expert systems (see Section R.7.3). The 
available (Q)SARs may be suitable mostly for hazard identification, in particular in a WoE 
approach. With some QSARs the potency as well as the EC3 value can be estimated. It should be 
noted however that in order to be used for regulatory purposes the validity and adequacy of the 
(Q)SARs need to be established (see Section R.6.1). 


One approach that can be used when lacking information to assess skin sensitisation is to perform 
read-across if experimental information is available for substances structurally closely related to the 
investigated substance. In relation to potency estimation and derivation of a DNEL for induction, 
the use of local QSARs (their scope is characterised by a mechanistic reactivity domain) could be 
useful in particular if applied in the so called mechanistic read-across (22, 23) in which by assigning 
the substance to the appropriate reaction applicability domain and by quantification of it's 
reactivity/hydrophobicity relative to the known sensitizers in the same domain for which 
experimental information is available it would be possible to predict, within a range, the likely 
sensitisation potential, including potency. The assumption behind this mechanistic read-across is 
that sensitisation potential is always related to a combination of reactivity and hydrophobicity.  
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Application of assessment factors (AFs) to the correct starting point to obtain the induction-
specific DNEL 


As for other toxicological endpoints, depending on the method used, default AFs for inter- and 
intra-species variation, for dose response uncertainties (considering the uncertainties in the dose 
descriptor as the surrogate for the true no-adverse-effect –level (NAEL) and uncertainties in 
extrapolation of the LOAEL to NAEL, the EC3 is considered as the LOAEL for induction17) and 
uncertainties related to the quality of the whole database need to be considered when calculating the 
DNEL based on a NOAEL/LOAEL/EC3 (see Section R.8.4.3).  


Skin sensitisation specific AFs 


AF for vehicle or matrix effect 


The available information on potency of various sensitizers comes usually from studies using a 
simple matrix (usually as recommended in the testing guideline), but the actual human exposure 
might involve exposure to sensitizers in a different or more complex matrix which might increase 
the potential for induction of sensitisation (e.g. matrix with irritant or/and penetration enhancing 
properties). In these cases the application of an additional AF of 1-10-fold should be considered, 
depending on the information available on the vehicle or matrix relevant for human exposure (14). 
If human exposure is expected in a matrix with no penetration enhancers or irritants, an AF of 3 
might be sufficient, or if the matrix is very similar to the matrix used to determine the 
NOAEL/LOAEL/EC3 and is not expected to increase the potential for induction of sensitisation, the 
AF may be reduced to 1 (14).  


AF for different exposure conditions 


In addition, on a case by case basis an additional AF (1 – 10 fold) should be considered to account 
for specific exposure condition considerations (that are not considered in the exposure assessment). 
This concerns situations when the experimental set up (animal or human) differs from actual human 
exposure conditions, by e.g. different parts of the body being exposed, differences in skin integrity 
caused by specific human activities, occlusion of the exposed skin and differences in exposure 
frequency between the animal/human study and actual human exposure situation (14). It is 
important to consider that repeated exposure may lead to induction of skin sensitisation at exposures 
lower than experimentally derived induction threshold. This was observed in some animal and 
human studies (24, 25). It is not clear whether this occurs with most or only some sensitising 
chemicals, and which mechanism is involved (e.g. slow release of initially bound chemical to the 
upper skin layers, accumulation of the substance). Thus, the application of an AF to account for the 
uncertainty related with repeated exposure needs to be considered in the derivation of the DNEL. 


The application of skin sensitisation specific AFs should be decided by expert judgement and 
justified on a case by case basis. Therefore, in some cases it might be decided that AFs higher than 
the ranges proposed above are appropriate. 


Derivation of the induction specific DNEL for skin sensitisation 


a) Derivation of the induction specific DNEL based on LLNA data only 


                                                 


17 In some papers it is suggested that the LLNA EC3 value is close enough to the human NOAEL and that therefore it 
can be used as a surrogate for the NOAEL (19, 26, 28) 
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The EC3 value expressed in dose/unit area of exposed skin (e.g. µg/cm2) can be considered as the 
LOAEL for induction18. By the application of the relevant AFs, a DNEL can be derived expressed 
in µg/cm2/day. Application of the relevant default AFs (see Section R.8.4.3) and skin sensitisation 
specific AFs should be considered as described in the section on the application of assessment 
factors above. EC3 data generally correlate well with human skin sensitisation thresholds derived 
from historical predictive testing; however there are cases where this correlation is poor and the two 
values may differ by 10-fold or more. In view of this variation, the default AF of 10 for interspecies 
variation (see Section R.8.4.3) should be used, unless there is evidence (e.g. from a close analogue 
of the substance in question) of good correlation between the EC3 and human NOAEL/LOAEL. 
Therefore, on a case by case basis the interspecies AF could be lowered.  


b) Derivation of the induction specific DNEL based on WoE using LLNA and historical human 
predictive test data (HRIPT or HMT) 


For substances for which both the LLNA and historical human predictive test data of good quality 
are available, the DNEL can be derived by the WoE approach. A reliable NOAEL from a well 
conducted HRIPT would have precedence over the LLNA EC3 value or a NOAEL from HMT. The 
application of the relevant default AFs (see Section R.8.4.3) and skin sensitisation specific AFs 
should be considered as described in the section on the application of assessment factors above. 


In cases where there is good agreement between the LLNA EC3 value and the NOAEL/LOAEL 
derived from good quality historical human predictive tests, the lowest threshold value should be 
used to derive the DNEL and in this case there would be no need to apply an interspecies AF.  


In cases where there is significant discrepancy between good quality historical human data and 
animal data (an order of magnitude or more) and the HRIPT NOAEL would be higher than the 
LLNA EC3 it should be carefully considered whether the higher HRIPT NOAEL is sufficiently 
robust to override the lower LLNA EC3 value. If this is not the case, the lower value derived from 
the LLNA should be used to derive the DNEL. In any case, an interspecies AF would not be 
needed. 


In case there are both LLNA data and data from historical human predictive studies available, but 
human data are not considered to be reliable, the LLNA EC3 value should be used as the basis for 
DNEL and the same AFs as in case when no human data is available should be applied. 


c) Derivation of the induction specific DNEL based on read-across from structurally related 
substances 


It might be possible to derive a DNEL based on the read-across from structurally related substances 
for which experimental data are available. The same AFs as described in the previous two sections 
would in this case need to be applied; however, on a case by case basis an additional AF to account 
for the uncertainty related to the use of the read-across should be considered. 


Risk characterisation 


In risk characterisation, the derived induction specific DNEL (expressed in µg/cm2/day) is 
compared with the estimated exposure, which has to be expressed in µg/cm2/day. This information 
needs to be obtained in all exposure assessments concerning sensitizers, using appropriate exposure 


                                                 


18 In some papers (26) it is suggested that the LLNA EC3 value is close enough to the human NOAEL and that 
therefore it can be used as a surrogate for the NOAEL (19, 26, 28) 
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assessment models (e.g. RISKOFDERM, CONSEXPO) or measurements. When performing 
exposure assessment it should be considered that the exposure might occur more than once per day 
or repeatedly during a longer period of time and may lead to accumulation of the substance on the 
same skin site.  


If the DNEL exceeds the exposure, it can be assumed that at that specific exposure no induction in a 
non-sensitised person would occur. However it should be noted, that at this exposure level, a 
reaction in a previously sensitised person could still occur. 
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APPENDIX R. 8-11  Respiratory sensitisation 


Respiratory hypersensitivity includes asthma and other respiratory conditions, irrespective of the 
mechanism (immunological or non-immunological) by which they are caused (see also Section 
R.7.3). The induction phase of respiratory sensitisation can be described as the process of rendering 
the airways unusually sensitive (hypersensitive) such that following subsequent inhalation exposure 
an asthmatic reaction might be elicited associated with classical symptoms of airway narrowing, 
chest-tightening and bronchial restriction. The mechanisms of immunologically- mediated 
respiratory hypersensitivity are described in Section R.7.3. 


As for skins sensitisation, there is evidence that for respiratory sensitisation the dose-response 
relationships exist, although these are frequently less well defined. Nothing or little is known about 
the dose-response relationships in the development of respiratory hypersensitivity by non-
immunological mechanisms. 


At present there are no validated or widely accepted animal or in vitro test protocols to detect 
respiratory sensitisation or to determine the induction or elicitation thresholds. Data from the local 
lymph node assay (LLNA) or other tests used to identify skin sensitizers (e.g. the guinea pig 
maximisation test (GPMT) or Buehler test) may be of some use in characterising likely respiratory 
sensitising activity. Currently the view is, that most of the chemicals that are known to cause 
respiratory allergy are able to elicit positive responses in these tests. Therefore for example, for 
chemicals that test positive in these tests it can not be wholly excluded that would not also cause 
sensitisation of the respiratory tract after inhalation or dermal exposure. However to confirm this, 
further testing would be needed as not all skin sensitizers identified in these tests are deemed to be 
respiratory sensitizers. On the other hand, a chemical which is negative in these tests (at an 
appropriate test concentration) most probably also lacks the potential to cause respiratory allergy. 
More information on the animal data that could be used for identification of respiratory sensitizers 
is given in Section R.7.3. 


Due to the lack of an appropriate predictive animal study, at present hazard identification is based 
on human data. This data could be derived from consumer experience and consumer tests, records 
of worker’s experience, published case reports and epidemiological studies. Types of human data 
and studies that can be used for identification of respiratory sensitizers are further described in 
Section R.7.3. 


Currently available methods do not allow determination of threshold and establishment of a DNEL. 
Therefore for substances classified as respiratory sensitizers only qualitative assessment as 
described in Section E.3.4 can be performed. 
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APPENDIX R. 8-12  Reproductive toxicity  


The hazard assessment and derivation of DNEL-values for a substance should be based on the 
data requirements described in the integrated testing strategy. This section addresses guidance 
for derivation of DNEL-values at the different levels of knowledge. This should enable the 
registrant to consider appropriate risk management measures also in the period waiting for 
further data to be generated (cf. REACH Annex I, 0.5). It should be stressed however, that the 
DNEL-values that are hampered by uncertainty due to lack of data should not be used as a 
substitute for the required testing.  


Identification of the typical dose descriptor for DNEL calculation 
From the data on reproductive toxicity a DNEL value for effects on fertility (DNELfertility) as 
well as for developmental toxicity (DNELdevelopment) should be derived.  


The methodology for the DNEL calculation for reproductive toxicity is similar to the 
methodology as described for repeated dose toxicity. However, reproductive toxicity also 
includes effects which may occur after one single exposure in a susceptible window during 
foetal development (e.g. malformations and functional deficits). Most often it is not known 
from the data whether the reproductive effect has occurred after single or repeated exposures. 
However, given the conservative nature of the proposed methodology, a DNEL value for 
reproductive toxicity should be sufficient to ensure that adverse effects do not occur following 
high short-term exposures, which should not result in an exceeding of the daily DNEL value. 


Usually, the various aspects of reproductive toxicity are considered to be effects with 
underlying dose threshold mechanisms and a NOAEL or LOAEL value should normally be 
provided from the available data, though the threshold dose for specific aspects of reproductive 
toxicity is not always easy to identify. If the data allow calculation of a benchmark-dose value 
(BMDx) (see Section R.8.2) this can possibly be used as a starting value instead of a 
N(L)OAEL value. In the rare case that a NOAEL has been derived from well-reported and 
reliable human data, this should be considered for the DNEL calculation, but generally a value 
from a study conducted in animals will be used.  


Non-threshold effects 


When it is known that genotoxicity is the underlying mechanism for the reproductive toxicity 
of a substance, it is prudent to assume that a threshold dose/concentration cannot be identified. 
In such cases, a DNEL value can not be derived and instead the assessment should be based on 
the approaches described for genotoxic substances (see Sections R.8.5 and R.8.6).  


Derivation of DNEL, application of assessment factors 


A number of studies may provide relevant information in relation to reproductive toxicity. 
However, the different studies may provide different levels of certainty with respect to the 
evaluation of reproductive toxicity. Since reproductive toxicity is a complex endpoint expert 
judgement using an overall weight of evidence approach considering all available data is 
crucial when performing safety assessment for this endpoint.  


Therefore the choice of a specific assessment factor in relation to qualitative and quantitative 
uncertainties should be decided on a case-by-case basis. The recommendations for specific 
assessment factors given below are therefore given as intervals with the intention that the risk 
assessor should evaluate the available information and justify the choice of the assessment 
factor.  
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OECD TGs for identification of reproductive toxicity 


OECD TG 414 (prenatal developmental toxicity study) 


OECD TG 415 (1-generation study) + future extended version 


OECD TG 416 (2-generation study) 


OECD TG 426 (developmental neurotoxicity study) 


Information from one or several of these current guideline studies can be used with confidence 
to identify substances as being, or as not being, toxic to reproduction in relation to the 
endpoints addressed in the test and thus can be used for risk assessment and DNEL-calculation. 
From the studies the relevant N(L)OAELs should be identified for effects on fertility and 
development, and DNELfertility and DNELdevelopment calculations should be performed according 
to the general rules concerning conversion of the dose descriptor and the use of assessment 
factors (see Sections R.8.4.2 and R.8.4.3). Consideration should be given as to whether the 
derived DNEL is relevant for males or females, the pregnant or the lactating mother, the 
newborn or the child.   


Aspects concerning maternal toxicity and developmental toxicity  


Differences in the sensitivity to general toxicity between the pregnant or lactating female and 
the non-pregnant animal may be apparent from comparison of reproductive toxicity test results 
with findings in (sub-)chronic tests. Maternal toxicity may be observed in fertility and/or 
developmental toxicity assays at dose levels lower than those obtained from general repeated 
dose toxicity studies. In such cases, consideration should be given to the identification of 
pregnant women as a more vulnerable population. If such differences are apparent, the 
adequacy of the DNEL-value for repeated dose toxicity must be assessed with respect to the 
pregnant or lactating female. 


Particular attention should be given to the relationships between dose level and adverse effects 
on reproduction compared to other systemic toxicity. In cases where developmental toxicity is 
seen only in the presence of maternal toxicity, DNEL-calculations must be conducted with 
respect to both the developing offspring and the mother. This should be the case even when a 
causal association between maternal and developmental toxicity has been demonstrated and it 
has been concluded that developmental toxicity would not occur in the absence of maternal 
toxicity. When deciding on assessment factors for the DNELdevelopment calculation, the 
developing offspring should be the focus of attention. This is important for the protection of the 
unborn child. The effects in the mother may be mild and reversible, attracting a low level of 
concern leading to a low overall assessment factor for the DNEL calculation, whereas the 
effects in the offspring at similar exposure levels may have serious long-term consequences and 
a higher overall assessment factor may be warranted leading to a lower DNEL value in order to 
protect against possible developmental toxicity. 


Severity of effects 


The extent and severity of the effects seen at the LOAEL in reproductive toxicity studies may 
in some cases be very marked, e.g. extensive foetal or offspring death, major malformations, 
severe functional defects in the offspring, infertility or severe effects on the reproductive 
system. This should be reflected in the use of an appropriate assessment factor to account for 
the uncertainty related with the 'dose-response relationship' (see Section R.8.4.3.1). 
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OECD TGs 421 and 422 (reproductive toxicity screening studies) 


The purpose of the Reproduction/Developmental Toxicity Screening Test (OECD TGs 421 and 
422) is to provide information of the effects on male and female reproductive performance such 
as gonadal function, mating behaviour, conception, development of conceptus and parturition. 
It should be regarded as an in vivo screening assay and is not designed as an alternative or a 
replacement of the reproductive toxicity studies (OECD TGs 414 and 416). These screening 
tests are not meant to provide complete information on all aspects of reproduction and 
development such as that obtained from a two-generation reproduction study (OECD TG 416). 
In particular, the post-natal effects associated with prenatal exposure (such as undetected 
malformations affecting viability or functional effects) or effects resulting from post-natal 
exposure or exposure during lactation are not covered in these studies. Furthermore, the 
exposure duration in these studies does not cover a full spermatogenic cycle and the number of 
animals per dose group is limited.  


A positive result in OECD TG 421/422 may be considered sufficient for the calculation of a 
DNELfertility  and/or a DNELdevelopment; however, an additional assessment factor of 2 to 5, 
decided on a case-by-case basis, should generally be used to take account of the lower 
sensitivity of the study, unless there is evidence to support that the lower sensitivity is not 
relevant for the effect mechanism of the substance (e.g. specific teratogenic effects that are the 
result of a known mechanism of action).  


A negative result in OECD 421/422 test may lower the concerns for reproductive toxicity, but 
can not provide reassurance of the absence of this hazardous property. However, it can provide 
the basis for deriving a DNELfertility and/or DNELdevelopment from the highest dose level tested 
and by application of an additional assessment factor of 2 to 5, decided on a case-by-case basis 
that should account for the limitations of this study (see also Section R.7.6.4). Such a DNEL 
would be relevant only at the Annex VIII level (10 – 100 t/y) and below.  


Aspects concerning maternal toxicity and developmental toxicity and severity of the 
reproductive effects as described above should be considered as well. 


Other specific data concerning reproductive toxicity  


Uterotrophic assay 


Hershberger assay 


Pubertal male/female assay  


Intact male assay 


The Uterotrophic and Hershberger assays, presently being internationally evaluated under the 
OECD Test Guideline Program, appear reliable in identifying substances with (anti)oestrogenic 
or (anti)androgenic mode of action (see Section R.7.6.4.1). The mechanisms and the effects on 
most of the target tissues are highly relevant for humans. The assays provide in vivo 
N(L)OAELs for the endpoints examined. For several endocrine disrupters (EDs), the dose 
levels causing effects in these assays seem to be of a similar magnitude or higher than those 
causing effects in reproductive and developmental toxicity studies such as the OECD two 
generation study. Negative data from these assays cannot be used to conclude on the absence of 
reproductive toxicity effects, because these may arise through many other mechanisms than the 
specific endocrine mechanisms included in the assays.  
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A number of assays in experimental animals may provide information on effects on production 
of steroids (see also Section R.7.6.4.1). The pubertal assays and the intact male assay may also 
provide information about the potency of the compound in vivo. Effects on the various 
endpoints included in these assays can be considered adverse and/or as representing an effect 
on a mechanism relevant for humans.  


The mechanistic assays mentioned above are not part of the standard testing requirements. 
Although they are considered predictive for identification of adverse effects that may be seen in 
more comprehensive studies, they are not definitive tests. Positive and negative data from these 
studies may be used in a weight of evidence in combination with other data to fulfil the 
requirements for hazard and safety assessment, but can not be used as such as the basis for the 
calculation of the DNEL in relation to reproductive toxicity. Positive data from these tests are 
also valuable as triggers in a testing strategy. 


More information on the above mentioned studies is given in Section R.7.6.4. 


Repeated dose toxicity (RDT) studies  


 


OECD TGs 407/410/412 (repeated 28D studies) 


OECD TGs 408/409/411/413 (repeated 90D studies) 


OECD TGs 452/453 (chronic studies) 


OECD TG 451 (carcinogenicity studies) 


OECD TG 424 (neurotoxicity study in rodents) 


 Information from repeated dose toxicity (RTD) studies may be of some value for safety 
assessment of reproductive toxicity as these studies provide information on some of the many 
end-points relevant for reproductive and/or developmental toxicity, i.e.: 


 changes in weight of reproductive organs following repeat dosing e.g. uterus, 
testis, epididymis – dependent on magnitude of effect, maybe in the presence or 
absence of histopathological changes 


 histopathological changes in reproductive organs following repeat dosing e.g. 
ovaries, testis, prostate gland, uterus 


 sperm parameters or oestrus cyclicity, if assessed 


 indications of adult neurotoxicity: clinical observations, weight changes, 
histopathological changes in the brain  


From RDT studies only the effects in relation to reproductive organs (i.e. fertility end-point) 
can be useful for safety assessment for reproductive toxicity. It should, however, be noted that 
the sensitivity of repeated dose toxicity studies for detecting effects on reproductive organs 
may be less than reproductive toxicity studies because of the lower number of animals per 
group (i.e. 5 per sex compared to 20-25 per sex). In addition, a number of cases have 
demonstrated that effects on the reproductive system may occur at lower doses during the 
development of foetuses and young animals than in adults (1, 2).  
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Consequently, in cases where there are indications of adverse effects on the reproductive 
organs of adult animals a two-generation study (OECD TG 416) may be triggered. In the 
period waiting for further tests an increased/ additional assessment factor as described below 
should be used for the DNELfertility calculation.  


To account for the lower sensitivity of the RDT studies for detecting effects on reproductive organs 
due to few animals in the exposure groups and a possible increased sensitivity in the developing 
foetuses and young animals an additional assessment factor of 2 to 5 should be considered on a case 
by case basis (e.g. where there are substantiated indications for adverse effects on the reproductive 
organs of adult animals). In cases where effects on reproductive organs are seen in the RDT study 
the size of the assessment factor should be chosen in consideration of the specific data. For 
example, in relation to histopathological changes in testis found in a RDT study there is empirical 
evidence that these effects often occur at lower levels than impaired male fertility observed in e.g. a 
2-generation study (3). This is due to the big sperm reserve capacity of the experimental animals. 
Thus, when histopathological changes in testis are found in a 28D RDT study then it may be 
sufficient to use an assessment factor to account for the difference in exposure duration (subacute to 
sub-chronic exposure; see Section R.8.4.3.1). The latter assessment factor would not be needed 
when the data are from a sub-chronic or chronic study. It should be noted however that this DNEL 
would only be relevant to male fertility, and does not address the lack of data with respect to 
potential effects on developing foetus or females.   


For deriving a DNELfertility  from a N(L)OAEL based on adverse effects on female reproductive 
organs from RDT studies the same overall aspects should be considered as described above (i.e. the 
decreased sensitivity of the study and the limited scope of the RDT studies in relation to addressing 
the reproductive toxicity end-points). 


A RDT study showing no adverse effects on reproductive organs is not considered to provide 
sufficient information for a DNEL calculation for fertility or other reproductive effects.
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APPENDIX R. 8-13  Deriving DNELs, when a community/national occupational 
exposure limit (OEL) is available  


 
The following guidance applies in situations where 


 an EU indicative occupational exposure limit (IOEL) has been adopted 
 an EU binding occupational exposure limit (BOEL) has been adopted 
 a national occupational exposure limit has been adopted 


 


EU INDICATIVE OCCUPATIONAL EXPOSURE LIMIT (IOEL) 


Background 


Indicative occupational exposure limit values are health-based, non-binding values, derived from 
the most recent scientific data available and taking into account the availability of measurement 
techniques. They set threshold levels of exposure (with corresponding reference time period) below 
which, in general, no detrimental effects are expected for any given substance after short term or 
daily exposure over a working life time. They are European objectives to assist employers in 
determining and assessing risks, e.g. in accordance with Article 4 of Directive 98/24/EC.  IOELs 
are adopted at EU level by Commission Directives. 


IOELs have been set for around 100 substances. Information on the setting of the IOELs and the 
recommendations of scientific committee on occupational exposure limits (SCOEL) are available 
on the website of Directorate General for Employment, Social Affairs and Inclusion (DG EMPL): 
http://ec.europa.eu/social/main.jsp?langId=en&catId=148) 


Registrant’s obligations 


When an EU IOEL exists the registrant may, under conditions as described below, use the IOEL in 
place of developing a DNEL. Alternatively the registrant should, in accordance with the 
requirements of REACH, derive a DNEL following the steps outlined in the hazard assessment 
section of REACH Annex I. 


A registrant is allowed to use an IOEL as a DNEL for the same exposure route and duration, unless 
new scientific information that he has obtained in fulfilling his obligations under REACH does not 
support the use of the IOEL for this purpose. This could be because the information obtained is 
more recent than the information that was used to support setting the IOEL at EU level and because 
it leads to another value being derived which requires different risk management measures (RMMs) 
and operational conditions (OCs).  


When the registrant has obtained new scientific information which indicates that the IOEL does not 
provide the appropriate level of protection required by REACH, then the registrant should develop a 
DNEL based on this new information whilst also taking account of the scientific information that 
was used as a basis for the adoption of the IOEL. In this case, the registrant may wish to provide 
details of the new scientific information to DG EMPL who will take this into consideration as part 
of the normal procedures for reviewing IOELs.  In any case, this data will be submitted to the 
European Chemicals Agency in the framework of registrations of substances ≥ 10 
tonnes/year/registrant and can be retrieved there for such regulatory purposes as well. 


When the registrant is using a substance in a way that leads to other exposure routes or exposure 
durations than the exposure route and duration on which the IOEL is based (typically derived for 



http://ec.europa.eu/social/main.jsp?langId=en&catId=148�
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inhalation exposure over 8 hours per working day (TWA) and/or short term exposures, typically of 
15 minutes duration (STEL)) or if other human populations are exposed, the relevant DNELs 
should be derived. For example, in the case when the use may lead to dermal or oral exposure of the 
population at large or vulnerable sub-populations, DNELs to cover these situations will be required. 


The use of the IOEL in place of developing a DNEL, or the derivation of a DNEL when there is 
already an IOEL, has to be documented in the registrant’s Chemical Safety Report. 


EU BINDING OCCUPATIONAL EXPOSURE LIMIT (BOEL) 


Background 


BOELs reflect socio-economic and technical feasibility factors in addition to toxicological 
information taken into account when establishing IOELs. BOELs have been set for five 
substances19. Information on the setting of the BOELs is available on the website of DG 
Employment, Social Affairs and Inclusion (DG EMPL):  


http://ec.europa.eu/social/main.jsp?catId=148&langId=en&internal_pagesId=684&moreDocuments
=yes&tableName=INTERNAL_PAGES) 


Registrant’s obligations 


When a BOEL exists the registrant cannot use it in place of a DNEL without an evaluation of the 
scientific background for setting the BOEL. Consequently, information and toxicological 
evaluations of health effects used for setting the BOEL may, as for IOELs, be used and taken into 
account in deriving the DNEL. 


NATIONAL OCCUPATIONAL EXPOSURE LIMITS 


Background 


For any substance for which an IOEL has been established at Community level, Member States 
must establish a national OEL which takes account of the IOEL and is in accordance with national 
legislation and practices. The IOEL transposed into national legislation can be higher or lower than 
the EU IOEL. 


For any substance for which a BOEL has been established at Community level, Member States 
must establish a corresponding national BOEL. The national BOEL can be lower than the 
Community BOEL, but not higher. 


Finally, Member States may set national OELs for other substances than those included in 
Community legislation. Various approaches may be used; in some cases the OELs are purely health 
based values and in other cases they may take into account feasibility factors. In total, national 
OELs have been set in various Member States for around 600 substances (in addition to the 
substances with EU IOELs and BOELs). 


Registrant’s obligations 


A registrant cannot use a national OEL in place of a DNEL without an evaluation of the scientific 
background for setting the national OEL. However, in cases where toxicological information and 


                                                 


19 See Directive 98/24/EC on the protection of the health and safety of workers from the risks related to chemical agents 
at work, Directive 2004/37/ on the protection of workers from the risks related to exposure to carcinogens or mutagens 


at work and Directive 2009/148/EC on the protection of workers from the risks related to exposure to asbestos at work 
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evaluations of health effects used for setting the national OEL are documented and available, this 
may, as for IOELs, be used and taken into account in deriving the DNEL. In this evaluation, the 
approach used for setting the national OEL should be compared to the approach for deriving 
DNELs as described in the in the main body of this chapter, and any differences in approach should 
be taken into account.  


IMPLICATIONS FOR DOWNSTREAM USERS 


All employers (regardless if they are registrants or downstream users under REACH), are also 
responsible for compliance with any existing national OEL for the substance at their own facilities. 


A downstream user receiving an Exposure Scenario from his supplier should implement the OCs 
and RMMs recommended for ensuring control of risks, unless he chooses to perform his own 
chemical safety assessment (CSA).  


If the downstream user decides not to implement the OC and RMMs (e.g. if he has not informed his 
supplier about his use) described in an Exposure Scenario supplied to him, he will have to develop a 
CSA for his own use and notify the Agency. In developing the CSA, the downstream user may use 
the DNEL provided by the supplier or he may choose to follow the above guidance for setting a 
DNEL based on EU and national OELs or set the DNEL in accordance with Annex I of REACH.  
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APPENDIX R. 8-14 Evaluating carcinogenicity risk levels; a review of decision points  


Evaluating carcinogenicity risk levels; a review of decision points that are used or have been 
discussed in some different countries, organisation, and committees. 


Decision points discussed for the general population 


The World Health Organisation (WHO) considers in their drinking water quality guidelines for 
genotoxic carcinogens a lifetime cancer risk for consumers of less than 10-5 to represent a so-called 
tolerable risk (1).  
 
In connection with the EU Air Quality Directive and the EU Drinking Water Directive a 10-6 
lifetime risk is used as a starting point for the derivation of limit values for the general population 
(2).  
 
In the US, risks lower than 10-6 is in general considered to constitute an acceptable risk for the 
general population (3). 


In the EU risk assessments of industrial chemicals carried out under Regulation 793/93 the limited 
experience points towards a decision point in the order of 10-5 to 10-6 for the general population 
(Table R.8-26). 


In a CSTEE (EU Scientific Committee) opinion on methylene chloride (4) the CSTEE has 
expressed that a lifetime cancer risk of <10-5 is the generally accepted decision point for an 
acceptable risk to the general population. 


In the context of remediation of contaminated sites (soil), some countries have expressed specific 
decision points. Canada uses a lifetime cancer risk of <10-5 as the decision point for acceptable risk 
(i.e., "essentially negligible cancer risk") (5). In France, 10-5 is the target value, and a risk of 10-4 (or 
higher) is unacceptable for contaminated sites (6). In the US, risks lower than 10-6 is the goal, but 
this target may be adjusted up to 10-4 depending on site-specific circumstances (7). 


In summary, the cancer risk decision points used for lifetime exposure of the general population are 
generally in the range of 10-5 to 10-6. 
 
Decision points discussed for workers 


To achieve adequate control of risks in occupational settings, the Carcinogens and Mutagens 
Directive (2004/37/EC) requires effective risk management to prevent workers exposure to 
carcinogenic and mutagenic chemicals. Where it is not technically possible to prevent exposure 
then, by implementing the concept of the principles of good occupational hygiene practice, it should 
be reduced to as low a level as technically possible. Namely, through substitution, reduction of 
exposure, use in closed systems etc. 
 
In addition, some EU Member States have applied lifetime cancer risk estimates in judging 
tolerable risk levels for workers. For instance, a lifetime cancer risk of 4·10-5 (which corresponds to 
10-6 per working year, assuming 40 years employment) is the starting point in setting occupational 
limit values in the NL (by the Health Council), although this level may be proposed to be 
(temporarily) adjusted upwards (with 4·10-3 as un upper limit) depending on economical or 
technical reasons (by the Social Economic Council) (8).  
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UK HSE has expressed that they believe that an individual risk of death of one in a million per 
annum for both workers and the public corresponds to a very low level of risk and should be used as 
a guideline for the boundary between the broadly acceptable and tolerable regions (9). 


Switzerland has used lifetime cancer risks in regulating asbestos, with a risk less than 10-3 being 
tolerable, and less than 4·10-5 being acceptable (10). The US Occupational Safety and Health 
Administration considers that a lifetime cancer risk for workers higher than 10-3 represents an 
unacceptably high risk and their goal is to reduce this risk to less than 10-5. However, many US 
industrial workplace standards (such as those of the American Conference of Governmental 
Industrial Hygienists) use values <10-3 as the threshold for tolerable/acceptable risk (11). 


In the EU risk assessments of industrial chemicals carried out under Regulation 793/93 some 
genotoxic carcinogens have been assessed. The Technical Meeting of MS representatives under 
Regulation 793/93 agreed that a conclusion of concern should be drawn for all genotoxic 
carcinogens and the magnitude of the risk for each exposure scenario described as far as possible. In 
some cases quantitative risk estimates were included (either in the main body or as an annex to the 
risk assessment report) to assist in describing the risk20. It can be deduced from some of these 
reports that the cut-off between concern and low concern or residual risk is in the region of 10-5 and 
10-6.  The decision point for a few selected risk assessments can be found in Table R.8-26. The EU 
Scientific Committees CSTEE/SCHER have reviewed the first four reports below, and agreed with 
the conclusions of these reports. 


In summary, the decision point for 'acceptable' lifetime (i.e., a working life of 40 years) cancer risk 
levels used for workers are generally around 10-5 but higher or lower levels have been considered to 
be tolerable under certain circumstances.  
 


                                                 


20 During the revision of the Technical Guidance Document for new and existing substances in 2005 guidance on 
quantitative risk assessment for non-threshold carcinogens was introduced proposing a linearised risk estimate approach 
know as the T25 method, as well as a margin of exposure (MoE) approach using a large extrapolation factor. 
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Table R. 8-26: Experiences of decision points used in cancer risk assessments of 
industrial chemicals in the EU 


 


Chemical Year of 
RAR 


Conclusion 


o-anisidine 1999/ 


2000 


For consumers, a lifetime cancer risk <10-7 represents low concern, 
whereas >10-6  represents concern 


aniline  2001-
2004 


Considering a likely overestimated occupational risk (it is uncertain 
whether it is a genotoxic mechanism), 10-4 is used as decision point for 
immediate action (i.e., risk reduction).  


2,4-toluenediamine, 4-
methyl-m-phenylenediamine 


Draft 
2006 


The decision point for workers is a lifetime cancer risk of 10-5  for very 
low concern or concern 


2,3-epoxypropyltrimethyl-
ammonium chloride 


Draft 
2005 


A life-time cancer risk for workers of 10-6 and higher leads to concern.  


benzene Draft 
2006 


The decision point for workers is a lifetime cancer risk of 10-5 for low risk 
situations ('low concern'). No decision point is set for the general 
population.  


2-nitrotoluene  


4-nitrotoluene  


Draft 
2007 


A life-time cancer risk for workers/humans of less than 10-5 is considered 
a low concern 


2,4-dinitrotoluene  


 


Draft 
2007 


A life-time cancer risk for workers/humans of less than 10-5 is considered 
a low concern. 


For the general population >10-5 is concern, whereas <10-7 is of low 
concern. 
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APPENDIX R. 8-15 Use of human data in the derivation of DNEL and DMEL 


 


Introduction 


Human data have been used in the risk assessment of many chemicals; e.g. under the Existing 
Substance Regulation (EEC 793/93), for setting Occupational Exposure Limits (OELs), and for 
cancer risk assessment by the  International Agency for Research on Cancer (IARC). The merits of 
the use of human data as a source of hazard information are that  the mode of action is usually 
relevant, i.e. the same mechanism applies as in the larger population that should be protected and  no 
inter-species safety or assessment factors are needed. In addition to that, human data in most cases 
originate from exposure levels comparable to those in the target population and relate to a pertinent 
route of exposure.  


Under REACH human data, when available and relevant, are used in the human hazard assessment 
and as part of the Chemical Safety Assessment as described in Annex I of the REACH Regulation. 
Furthermore, according to the provisions of Annex XI of the REACH Regulation “Historical 
Human Data”21 can be used to adapt the standard testing requirements of Annexes VII to X 
provided that the quality of the data is properly assessed and judge to be appropriate. 


The human health hazard assessment as defined in Annex I of REACH comprises four steps, the 
last one of which is the derivation of DNELs: 


Step 1: Evaluation of non-human information. 


Step 2: Evaluation of human information. 


Step 3: Classification and labelling. 


Step 4: Derivation of DNELs.  


The above-mentioned steps 1 to 3 shall be undertaken for every effect for which information is 
available. Step 4, derivation of DNELs, shall be undertaken by integrating the results of steps 1-3. If 
justified by the exposure scenario(s), a single DNEL may be sufficient. However, taking into 
account the available information and the exposure scenario(s) of the CSR it may be necessary to 
identify different DNELs for each relevant human population (e.g. workers, consumers) and 
possibly for certain vulnerable sub-populations (e.g. children, pregnant women) and for different 
routes (oral, inhalation, dermal) and durations (acute, long-term) of exposure. 


It may not always be possible to derive a DNEL for an end-point. This may be the case when a 
substance exerts its effect by a non-threshold mode of action (e.g. carcinogenicity through 
genotoxic mechanism) or the threshold cannot be reliably identified (e.g. sensitisation and 
irritation). For such carcinogens, and assuming that there are data allowing it, the registrant may 
develop a DMEL as stated in Section R.8.1.1. 


The process of deriving a DNEL/DMEL from human data is divided in nine phases as shown in 
Figure R.8-6 below. Each of these phases is described in detail in the following sections. Phases 1 
to 5 are identical for DNEL and DMEL derivation and therefore both derived effect levels are dealt 
with together. However, Phases 6 to 8 differ significantly in case a DNEL or a DMEL is derived. 


                                                 


21 Historical Human Data is a term used by REACH. It refers to already available human data. 
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For these phases a different section has been developed for DNEL and DMEL with the specificities 
of each case. In Phase 9 all effect levels (derived either from animal data (AD) or from human data 
(HD)) are brought together for selection of the critical DNELs/DMELs to be taken to the risk 
characterisation.  


Phases 1 to 5 are common for all types of human data, independent of the type of the effect. 
However, some specific guidance for DNEL derivation from human data on acute toxicity, 
irritation/corrosion and sensitization are given in APPENDICES R.8-8, R.8-9, and R.8-10. 


For using purely qualitative human data, which is not within the scope of this Appendix, the reader 
is referred to Sections R.8.6 and Guidance E. 


 


1. Collect available data


2. Assess quality of data


3. Determine relevance of effect 
data


4. Examine exposure data


5. Gather the dose descriptors


6. Extract and modify the dose 
descriptors
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select critical DNEL/DMEL
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according to Chapter R.8


Human dataAnimal data


 


 


Figure R. 8-6 Illustration of the process for DNEL/DMEL derivation from human data. 
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The use of human data for risk characterisation requires a high level of expertise in relevant 
scientific fields (e.g. epidemiology, industrial hygiene, risk assessment). It is not possible to provide 
simple and explicit guidance on every detail; this guideline rather aims to provide the general 
framework as a basis for expert judgment. This guidance has been made as practical as possible 
bearing in mind the needs of an “average” user. In order to make the structure and logic of the 
guidance as clear as possible, each section includes a short reminder of what should be available 
when the phase is completed. With these reminders the user of the guidance can make sure that the 
phase is completed and adequate recording has been done. 


Interpretation and assessment of epidemiological and other human data necessitate a good 
understanding of the inherent methodological issues. It is recommended that an epidemiologist by 
training or another person with relevant expertise on use of human data is involved in the 
assessment at least in the following situations: 


1) the derivation of DNEL/DMEL includes an extensive amount of epidemiological studies or other 
human data 


2) the derivation of DNEL/DMEL is mainly based on use of human data 


3) human data not previously published in peer-reviewed scientific journals are being applied 


4) the derivation of DNEL/DMEL includes adjustments or conversions of the original exposure 
information or statistical re-processing of original data in order to derive the necessary quantitative 
exposure estimates.  
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(Phase 1) Collection of available data 


In this section the types of human data that can be used for derivation of the DNEL/DMEL and their 
availability are briefly described. Assessment of the quality of these data and evaluation of exposure 
data are covered in the relevant sections  below. 


The focus of many parts of this guidance is on the epidemiological data. It may be the most reliable 
type of human data but it would not be available for a very large number of chemical substances. 
When there are epidemiological data e.g. on carcinogenicity, reproductive toxicity or organ toxicity, 
before they are used, they should be carefully evaluated for their relevance in the overall risk 
assessment, including setting the DNEL/DMEL. The basic approach to the use and evaluation of 
human data is described in Chapter R.4 for all main types of human data, i.e. analytical 
epidemiology studies, descriptive or correlation epidemiology studies, medical surveillance data 
and case reports (in very rare justified cases also existing controlled studies in human volunteers). 
As underlined in Chapter R.4, a weight of evidence (WoE) approach is essential for risk assessment 
based on epidemiological and other human data. The availability, sources, use and value of human 
data vary according to the effect. Some endpoint-specific features of human information and its 
sources as well as evaluation of the human data and information requirements to be fulfilled are 
outlined in Chapter R.7, in the respective effect-specific Sections R.7.2. to R.7.7. 


Published epidemiological data can be identified by searching Medline or other Life Science and 
Biomedical databases. Human data other than epidemiological studies can come from e.g. case 
reports, clinical studies, occupational disease registries or other occupational surveillance schemes 
and from poison centre information. In principle all types of toxic effects can be reported in such 
studies; however, in many cases they address acute and/or local effects. These data can be obtained 
e.g. from open literature by searching the relevant publication databases (see above), from 
occupational health units or occupational medicine clinics. Industry sources of unpublished 
monitoring and surveillance may be important although further efforts are needed to improve 
uniformity and harmonisation or these data (Ecetoc 2004). IPCS has made an attempt to 
demonstrate the feasibility of collecting harmonised human data from poisons information centres 
on a multi-national basis (IPCS 2005a, Ecetoc 2004), which increases the possibility of having these 
data available in the same form from different countries and with a sufficiently large number of 
cases. The use of harmonised reporting formats and terminology, developed originally by the IPCS 
(INTOX Data Management System) has been suggested for aggregating poison centre information. 
Finally, data collected under other EU or international regulatory processes, e.g. medicines or 
biocides, could be useful for some chemical substances. 


Major chemical companies often have a routine medical surveillance system in place to monitor and 
manage employee health. Periodic routine medical examinations are offered to employees and these 
data are maintained in medical files in order to perform clinical practice and provide good quality 
clinical consultation. Apart from general medical surveillance programs, targeted programs exist to 
monitor employee health of those with potential exposure to certain chemicals. For example, 
employees with potential for exposure to benzene may be invited to participate in frequent medical 
examinations focused on the potential health outcomes such as changes in haematological 
parameters. This kind of data can also be useful either for setting the DNEL or as an element of the 
weight of evidence assessment. 


The collection of data should be done in a non-discriminatory way as regards the nature of 
observations made in the individual study. This means that neither negative nor positive results 
should be preferred in the data collection phase. It is known that the studies with positive results 
tend to be more easily published than those without an observed effect. Even though statistical 
methods like the funnel plot have been developed to identify publication bias in meta-analysis 
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(Egger et al 1997) it is difficult to completely overcome this problem when searching the published 
literature. On the other hand published studies have undergone a review process that aims to ensure 
a high quality. When using unpublished data (e.g. company surveillance data) an objective approach 
to collecting data is equally important.  


Result of Phase 1: The existing human data on the substance have been collected from the relevant 
sources. A list of studies has been prepared. It may be useful to indicate for each item in the 
list: the reference indicating the type of source (published article, published review or report, 
unpublished data) and the type of health effect observed. 


 


(Phase 2) Assessment of the quality of the human data 


Historical human data, such as epidemiological studies on exposed populations, accidental or 
occupational exposure data and clinical studies, shall be considered in this phase. The value of the 
data for a specific human health effect depends, among other things, on the type of analysis and on 
the parameters covered and on the magnitude and specificity of the health effect and consequently 
the predictability of the effect. Annex XI of the REACH Regulation sets out the following general 
criteria for assessing the adequacy of the data in view of using human data for the adaptation of the 
standard testing requirements: 


1) the proper selection and characterisation of the exposed and control groups; 


2) adequate characterisation of exposure; 


3) sufficient length of follow-up for disease occurrence; 


4) valid method for observing an effect; 


5) proper consideration of bias and confounding factors; and 


6) a reasonable statistical reliability to justify the conclusion. 


It is recommended to use the same assessment criteria for the use of human data in the 
DNEL/DMEL derivation. 


Epidemiology is the study of how often and why diseases occur in different groups (Coggon et al. 
1997). Comprehensive guidance on both evaluation and use of epidemiological evidence for risk 
assessment is provided by Kryzanowski et al. (WHO 2000). Specific guidance on criteria to assess 
the quality of epidemiological studies can be found in text books of epidemiology (Checkoway et 
al. 2004, Hernberg 1992, Rothman and Greenland 1998).Chapter R.4 and Chapter R.7 of the 
Guidance on Information Requirements and Chemical Safety Assessment  also describe some 
general and effect-specific quality aspects. The most important points to be addressed when 
assessing and documenting the above-mentioned six adequacy criteria are described below. Please 
note that the focus in this section is on the assessment of the quality of epidemiological studies. 
Although many of the quality assessment aspects (e.g. reliability of exposure and outcome 
information) are similar to other types of human data, there are also important differences, for 
example when case reports are assessed. This is further discussed later on in this Phase. 
APPENDICES R.8-8 to R.8-10 also contain useful information on the use of human data 
concerning acute toxicity, irritation and sensitisation. 
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1) The proper selection and characterisation of the exposed and control groups 


Most commonly epidemiological studies are categorised into cohort (longitudinal), case-control 
(case-referent) and cross-sectional studies. Due to their non-experimental nature they are almost 
invariably subject to bias of one sort or another. A crucial aim of the study design is to keep bias to 
the minimum. Various types of bias are of concern (Sackett 1979) and some modern 
epidemiological domains like molecular epidemiology have their special considerations of bias 
(Vineis and McMichael 1998). Nevertheless the main types of bias to be avoided are selection bias 
(e.g. the so called healthy worker effect22) and information bias (e.g. recall bias). Both the selection 
and recruitment of the study subjects and the collection of information concerning their exposures 
and diseases should be done in such a way that they do not introduce bias in the difference in the 
disease rates between the exposed and unexposed groups (cohort design) or the difference in the 
occurrence of exposure between the cases and the controls (case-control design). In a cross-
sectional design, an important aspect is the temporal relationship between exposure and health 
effect. Many types of effects are known not to occur immediately after exposure and original 
members of the study population may leave the study during the latent period of the health effect. 
Cross-sectional studies are considered to be suited to study acute effects or effects that do not lead 
to serious overt disease that would result in affected subjects leaving the exposure environment. A 
good epidemiological study describes and justifies the selection and recruitment procedures of the 
study subjects (exposed/unexposed cohorts or cases and controls), sampling, number of study 
subjects, non-response/non-participation, completeness of follow-up and the measures undertaken 
to ensure a comparable ascertainment of exposure and disease status between the different study 
groups.  


2) Adequate characterisation of exposure 


The relevant exposure parameter (mean level, peak level, duration, cumulative dose) depends on the 
health outcome and exposure setting and should be justified. In the analysis exposure can be 
considered as a continuous or categorised variable and the choices made should be described and 
justified. Multiple measurements will increase the accuracy of the exposure information especially 
in long-term exposures or when the exposure variation is high (see Phase 4). Errors in measuring 
exposure can be an important source of bias in epidemiology, especially concerning exposures 
further in the past and mixed exposures. In a good epidemiological study the methods to assess 
exposure are clearly described and their validity is assessed in case previously non-validated 
methods are used. Furthermore, exposure data should be quantitative and exposure categories well 
defined, in order to allow a DNEL/DMEL to be obtained from that study. 


Comparing results from several studies may necessitate conversion of exposure parameters. 
Sometimes more qualitative exposure categories need to be converted to quantitative estimates by 
using exposure data from other sources. Combining results of several studies may involve 
additional statistical modelling and new analyses. In all the above situations the choices and 
compromises made should be clearly described and their potential impact preferably assessed by 
sensitivity analyses using varying parameter values. The uncertainty resulting from such 


                                                 


22 The healthy worker effect results from three main phenomena: the healthy hire effect refers to the fact that the 
healthiest individuals are the most likely to get a job and the healthy worker survivor effect refers to the healthiest 
individuals being the most likely to continue in the job. The third phenomenon refers to changes in life that are related 
to the employment.  
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approximations needs to be assessed and may need to be taken into account when applying the 
assessment factors (see Phase 4 and Phase 7). 


3) Sufficient length of follow-up for disease occurrence 


The latency time between exposure and the occurrence of the health outcome varies from less than 
one day (e.g. acute irritation) to decades (e.g. most malignant diseases). A good epidemiological 
study describes and justifies the length of follow-up in longitudinal studies and the exposure time 
windows used in case-control studies. 


4) Valid method for observing an effect 


Measuring disease occurrence in populations requires diagnostic criteria. For practical reasons the 
criteria used in epidemiological studies usually differ at least somewhat from the criteria used in 
clinical practice. Many health outcomes represent more of a continuum rather than a dichotomous 
phenomenon and therefore standard predefined criteria need to be established for classifying the 
disease status of the study subjects. The types of health effects for which human data exist vary 
from acute effects to long term effects. The occurrence of health effects can be determined in 
various ways. Self filled-in questionnaires, clinical examinations or queries from already existing 
databases (e.g. causes of death databases or cancer registries) can be used. The quality of the health 
effect data depends on the data collection methods used. Standardised and validated data collection 
or diagnostic techniques with satisfactory sensitivity and specificity should have been used. It is 
crucial that the reliability of health effect data collection techniques is the same for the exposed and 
non-exposed populations. Errors in measuring disease status can be an important source of bias in 
epidemiology. In a good epidemiological study the diagnostic criteria used are clearly described and 
their validity is assessed in cases where previously non-validated criteria are used. 


For a given chemical substance, several health effects may be relevant. The studies addressing these 
different health effects may have used quite different methods to ascertain the occurrence of that 
health effect. Each of these should be assessed for the validity in order to be sure that adequate 
information is available in the later phases of the DNEL/DMEL derivation process.  


5) Proper consideration of bias and confounding factors 


Bias should be minimised in the study design and the biases that cannot be avoided should be 
identified, assessed for their potential impact and taken into account when interpreting the results. 
Confounding occurs when the exposed and non-exposed populations have different background 
disease risks. Confounding could occur, for example, if the difference in the occurrence of the 
health effect results from differences in the age or gender distributions or life style rather than from 
differences in the chemical exposure between the exposed and unexposed populations. If taken into 
account in the study design, the effect of confounding factors can be controlled in the analysis. A 
good epidemiological study describes the confounders that could be controlled in the analysis, and 
how they could be controlled, and estimates the potential impact of confounders that could not be 
controlled.  


6) A reasonable statistical reliability to justify the conclusion 


Usually the results of epidemiological studies are expressed in terms of risk estimates characterising 
the difference in risk of disease between the exposed and unexposed populations. Parameters like 
relative risk (RR), odds ratio (OR), standardised incidence or mortality rate (SIR or SMR) are used. 
More generally, the statistical analysis aims to describe the study results of individual observations 
as meaningful numerical values (mean, median etc.). Control of confounding is also an important 
element of the statistical analysis.  
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Even after biases have been minimised and confounding controlled, these mean values or risk 
estimates may be unrepresentative just by chance (random error). In general terms the statistical 
precision of the risk estimate, i.e. the narrowness of its confidence intervals, is inversely 
proportional to the number of cases observed, i.e. the larger the study size the more precise the risk 
estimate in statistical terms. In epidemiology, it is preferable to base the statistical inference on the 
point estimate of the risk and its confidence intervals. P-values from statistical testing are also used. 
Nevertheless, p values have inherent problems due to being dependent not only on how much the 
result deviates from the so called null hypothesis, but also on the sample size in which this deviation 
is observed. In addition to the point estimate and its statistical confidence intervals, the actual 
methods of statistical analysis and the statistical models used should be known and justified. In 
addition to the statistical precision and significance, the internal consistency of the results is an 
issue (e.g. did all the analyses support an association, was it observed in all subgroups, was there a 
dose-response relationship?). 


Although the above six quality criteria are formulated especially from the point of view of the 
assessment of the adequacy of a single epidemiological study, they can be applied to assess the 
adequacy of the relevant aspects of other types of historical human data, e.g. accidental exposure 
data and occupational exposure data (medical surveillance data). For example major chemical 
companies have implemented routine health surveillance programs to monitor and manage 
employee health. Although the information is not specifically collected for hazard assessment 
purposes, it can provide a useful database provided that the relevant points of the above-mentioned 
six quality criteria are met, i.e. unpublished surveillance data should meet the same quality criteria 
as published reports. It is especially important to address and document in a report the attendance 
rates and other selection mechanisms, quality of the health effect and exposure data, confounding 
and biases and the proper analysis of data.(see von Elm et al. 2007 for guidance on proper reporting 
of observational human studies). A drawback often reducing the usefulness of company 
surveillance data is the lack of an unexposed comparison group that would have been followed with 
an identical protocol.  


Case reports can also provide crucial qualitative information or even quantitative information on the 
dose descriptor, but they generally pertain to less complex situations and instances where the 
causality of exposure and effect are immediately obvious. This is the case for example, when the 
health effect is acute, specific or preferably both. The quality criteria above can still be applied for 
the relevant parts. The quality criteria for study design do not apply as such but bias and 
confounding should, nevertheless, be considered and even very simple but reliable exposure 
information and health outcome information can suffice. 


Bias and confounding are challenges in human data and therefore an important issue when assessing 
the quality of the data. Their potential influence, nevertheless, varies depending both on the 
specificity of the exposure-effect relation and on the latency period between exposure and effect. 
Therefore, in practice the quality requirements for specific effects (e.g. asbestosis) are different 
from those for multifactorial effects (e.g. lung cancer). The same applies for the difference between 
acute effects and long-term effects. These differences are also reflected in the requirements 
concerning the study design. Swaen (2006) and ECETOC (2009) have produced guidance on the 
quality aspects and use of information according to the type of effect and type of study. 
APPENDICES R.8-8 to R.8-10 also contain useful information on the use of human data 
concerning acute toxicity, irritation and sensitisation. 


In all cases adequate and comprehensive enough documentation shall be provided to justify the use 
of human data in the derivation of DNEL/DMEL.  
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Result of Phase 2: Each human study has been characterised for its quality. Some studies with 
borderline quality, for example from the point of view of the quantitative nature of the exposure 
data, may be taken to the weight of evidence analysis, depending on the expert judgment. The 
studies with inadequate/low quality are unlikely to be of significant value in the DNEL/DMEL 
derivation. 


 


(Phase 3) Evaluation of the relevance 


An assessment of the likelihood of a causal association should be made for all endpoints or health 
effects identified in Phases 1 and 2. The causality assessment in epidemiology and its relationship 
with causality considerations in other fields of science has been extensively discussed (see e.g. 
Checkoway et al. 2004, Hernberg 1992, Rothman and Greenland 1998). The most often cited 
guidance on causal inference are the criteria described by Hill (1965). These criteria should not be 
used in a stringent manner in the sense that they all must be met. A too stringent causal inference 
approach will lead to false negative conclusions. A too loose application of the Hill criteria will lead 
to false positives. A practical approach to application of Hill’s criteria with an analysis based on 
actual data has been introduced by Swaen and Amelsvoort (2009. As underlined in Chapter R.4, a 
weight of evidence approach is essential for risk assessment based on epidemiological data. The 
specific features of evaluation of human information are outlined in Chapter R.7 in the respective 
effect-specific Sections R.7.2. to R.7.7.  


Due to its non-experimental nature, human data, unlike animal experiments, very seldom relate to 
exposure to a pure, clearly defined chemical substance. Confounding from concomitant other 
exposures as well as non-specific characterisation of the chemical substances in question are 
common challenges that need to be assessed when judging the relevance of the human data.  


Epidemiological studies may differ in the extent to which they are focussed on testing a specific 
hypothesis. Studies targeting testing of a specific hypothesis with a specific exposure, a specific 
effect and an a priori specified statistical analysis protocol should be given more weight than 
studies with a more exploratory character. In general studies designed to test a specific hypothesis 
tend to have more extensive and reliable quantitative exposure information than studies with a more 
general hypothesis or studies with an exploratory aim. 


The evaluation should include an assessment of whether the available human information 
addressing the endpoints of interests is sufficient and consistent with the tonnage driven data 
requirements necessary to fulfil the REACH obligations, or whether the knowledge provided by the 
human information still presents data 'gaps'. For example, in the case where sperm quality has been 
analysed in a group of male workers, it would be incorrect to regard that study as covering all the 
reproductive toxicity parameters. In many cases there are gaps in the human studies. Nonetheless, 
animal data often complement human data. The whole database available (animal and human data) 
should be sufficient to address the endpoints compliant with the data requirements specific for the 
tonnage level. Where the human data set is incomplete, in terms of covering all the relevant effects, 
a DNEL/DMEL should not be established based upon that data alone, when additional relevant 
animal data is available. In case the study is incomplete but of sufficient quality it should be taken 
to Phase 9 below. 


Result of Phase 3: Each relevant finding in the human studies has been characterised for its 
relevance, i.e. the degree of certainty concerning the causal relationship between the exposure 
and effect, completeness in terms of coverage of relevant effects, and association of the effect 
with a specified chemical in the case of multi-exposure.  
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(Phase 4) Examination of the exposure data 


Exposure data have already been addressed as one element of the quality assessment of Phase 2. In 
Phase 4, quantitative measures of exposure are identified, which are later used in extraction of the 
dose descriptors In principle, only human studies with quantitative information on exposure are 
useful in the process of setting a DNEL/DMEL. If the exposure data are instead of a descriptive and 
qualitative nature, the study results can be relevant for hazard identification, but usually not for 
quantitative risk assessment; (however, see Section on “Quantitative exposure data by modeling” 
below.). The exposure information varies according to the type of the study. In case reports or 
studies with a limited number of individuals, as for acute effects, the exact doses and other exposure 
characteristics may be known. In epidemiological studies on long-term effects, data are often less 
accurate and can contain relatively old measurements or other exposure data, which are difficult to 
validate. Mixed exposure to several agents is often a problem, which needs to be taken into account 
in the study design, and in the analysis and interpretation (see Phases 2 and 3).  


Exposure conditions can vary substantially. The number of exposure measurements needed depends 
on the variability of the exposure conditions. If exposure is stable, with no significant variation over 
the workday, the season or between time periods, a few sample points can be adequate to 
characterise the exposure situation. However in reality, exposures usually vary from place to place 
and, from task to task. They may change over time (short-term and long-term) due to differences in 
production process, exposure reduction measures, and use of personal protective equipment. 


The type of exposure information also varies. Sometimes the only known exposure parameter is that 
a person has been employed in a particular industry.  More specific information would be the type 
of job the person has been doing in that industry and over which time period. Quantitative exposure 
characterisation can be made if industrial hygiene measurements are available. In general, industrial 
hygiene measurements can be done for various purposes. They can be done e.g. to identify sources 
of release or tasks with high exposure.  In the latter case the results constitute an overestimate of 
general exposure at the workplace. Industrial hygiene measurements can also be conducted to 
provide a reliable picture of the exposure conditions at a specific work place.  If the exposure 
measurements are collected by means of a systematic approach they are more valuable. It should be 
clear under which circumstances samples have been taken. 


The precision of exposure measurements in estimating true exposure is not only determined by the 
number of measurements but also by the variability of exposure. Two aspects of exposure data are 
important for final interpretation of the findings. First, the internal validity should be satisfactory, 
meaning that the exposure data adequately describe the actual exposure situation. Internal validity 
depends on the sampling strategy and sampling frequency.  Second, external validity should also be 
satisfactory. It relates to the comparability between the exposure conditions under investigation and 
the exposure conditions in other situations. 


Money and Margary (2002) described a number of core principles to derive reliable and robust 
exposure assessments. They essentially describe three types of exposure data: actual data, analogous 
data and predicted exposure data derived from suitable validated models collected in a systematic 
manner. All three types of data can vary in quality and reliability.  


Exposure data in a human study can be e.g.  


 Measured data, which refers to ranges/categories of exposure (e.g. 0-10 ppm; 11-50 ppm, 
above 50 ppm). If these ranges are very wide, they may not be adequate for obtaining a 
DNEL/DMEL. When the sampling strategy and validity of exposure data is documented, it 
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can be used for obtaining the DNEL/DMEL. How dose descriptors are derived from 
exposure categories is explained in Phase 5 below. 


 Qualitative exposure categories such as “no exposure”, “low exposure”, “medium and high 
exposure”. As such this kind of data is not useful for setting a DNEL/DMEL, because no 
quantitative measure can be extracted from it. 


 In case where biomonitoring values are available, where specific biomarkers can be clearly 
associated with the effects observed, they can be taken as dose descriptor. More guidance on 
the use of biomonitoring data in DNEL/DMEL derivation is given in Section R.8.1.2.7 and 
APPENDIX R.8-5.   


 Measured analytical values associated both with effective dose/concentration and non-
effective dose/concentration; e.g. for irritation, corrosion or, in some rare cases, for 
sensitisation. When representative and valid, this data can be used for obtaining a 
DNEL/DMEL. 


Quantitative exposure data by modelling 


In case qualitative exposure categories have been used in the original study, it may be possible on a 
case-by-case basis to obtain a quantitative estimate of exposure. More notably, there may be 
sufficient information in the human study on those exposure parameters that are needed for 
modelling the exposure. For example, the modelling tools referred to in Chapters R.14 and R.15 can 
sometimes be used. More sophisticated exposure modelling tools can also be used (IPCS 2005b). 
Exposure modelling in epidemiological or other human data requires specific expertise.  


The information on the exposure parameters for modelling may be available from the same human 
study, or from a different study describing the operational conditions on that particular sector of 
industry or in those work tasks. Expertise on occupational hygiene is necessary for evaluation of 
relevance and reliability of this type of secondary data source.  


It is emphasised that compensation of missing quantitative data by modelling results should only be 
done when that human study (with qualitative exposure data) is of good/sufficient quality. In case 
there are also other concerns (in addition to the exposure data) in relation to the quality, the study 
should not be used for setting the DNEL/DMEL. The aim of the modelling exercise is to “upgrade” 
or complement those human studies, which provide crucial evidence on a health effect that cannot 
be identified or adequately assessed based on other available animal or human studies. Thus, only 
studies with high relevance should be subject to this type of ad hoc exercise in the risk assessment. 


Use of a job-exposure matrix (JEM) can in certain cases provide a reasonably robust tool for 
assessing the quantitative exposure levels linked to job titles or complete job title histories (Hoar 
1983). In longitudinal epidemiological studies the construction of a job-exposure matrix has been 
shown to be a valuable means of using exposure information. It is only useful to construct a job-
exposure matrix if (semi-)quantitative exposure information is available.  The job-exposure matrix 
is based on homogeneous exposure groups, consisting of those jobs that are thought to be 
characterised by comparable exposure conditions. For each homogeneous exposure group the 
exposure intensity is estimated. Historical changes in the production process or work practices, 
resulting in changes in exposure, are taken into account and form a dimension of the matrix. The 
job-exposure matrix allows calculating cumulative exposure, but can also serve to stratify the study 
groups into subgroups with certain exposure characteristics, such as those exposed at least once 
over a certain concentration. 
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It is strongly recommended that in case modelling or application of a JEM is used a posteriori in 
order to generate the missing quantitative exposure data, that is done by an occupational hygienist 
or a similar expert, who has comprehensive knowledge of the relevance and use of various exposure 
parameters and is familiar with the modelling tool or JEM, which is used. The parameter choices 
made should be justified and documented in a clear and transparent manner. Sensitivity analyses 
should be performed in order to assess the effect of the parameter choices made and to justify the 
validity of the choices. 


In human studies other than analytical epidemiological studies (case reports, medical surveillance 
data, etc) valuable quantitative exposure information can also be generated from more qualitative 
data (e.g. job titles, occupational histories). In such study designs a JEM is not needed, while access 
to the company information or more general industrial hygiene information concerning exposure 
levels is required (if not already used in the report available). 


Result of Phase 4: The respective exposure levels (concentration or dose) have been assigned to 
each relevant health effect observed in the human studies. Additional information e.g. on the 
physicochemical properties of the substance, the pattern of use and the work tasks performed 
which affect exposure should be recorded here, as appropriate. It is recommended that the 
type of each exposure data is indicated: e.g., “measured worst case scenarios/high exposures”, 
“representative measure data” or “modelling data”. The studies which only have qualitative 
exposure data, and for which modelling cannot be applied are identified as such. They are put 
aside for the next phases and when relevant and crucial, considered again in Phase 9 in the 
weight of evidence analysis. 


 


(Phase 5) Gathering the dose descriptors 


Provided that according to Phases 1 to 4 there are sufficient human data on a health effect 
associated with exposure to a certain chemical, the most reliable dose descriptors for each health 
effect will have to be identified.  


If for a given health effect, only one human study with quantitative dose descriptor information has 
been identified in Phases 1 to 4, the selection of the dose descriptor is straightforward, i.e. the dose 
descriptor is the exposure concentration or dose that has been assigned to that health effect observed 
in the human study. It is to be underlined that, if overall only one human study is available, the 
quality of the data needs to be of high standard in order to justify its use, unless animal or other test 
data give supporting evidence (see Phase 9). In case several studies are available for a single health 
effect the most reliable should be selected using a weight of evidence approach. In case comparable 
and good quality data are available from more than one study, a summary measure could be created 
by a meta-analysis or pooled analysis. A weight of evidence approach is essential for risk 
assessment based on epidemiological data to (a) assess (sources of) heterogeneity across the studies 
and (b) increase statistical stability of the risk estimates. A meta-analysis of published studies or a 
pooled analysis of original raw data provides the best basis for deriving an overall dose-descriptor. 
Meta- and pooled analyses can also take into account small studies, which - on their own - are not 
suitable for deriving dose-descriptors due to statistical instability. If a good summary of all evidence 
is not available, using an individual relatively large study may be an acceptable, but statistically less 
accurate alternative (in comparison to a meta-analysis or pooled analysis using all the studies). For 
some substances, a dose descriptor on the dose-response curve may be derived from a single good 
quality epidemiology study, if this is the only adequate study. Once the dose descriptors have been 
gathered, they should be collected in a table (see Table R.8-14 of APPENDIX R.8-1). Please note 
that table R.8-14 will often contain dose descriptors expressed in ranges/categories of exposure. 
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This is because epidemiological studies often relate the health effects to exposure categories. These 
categories are further processed in Phase 6.  


Before actually deriving DNELs/DMELs on the basis of the derived dose descriptors, it is important 
to determine whether the substance exerts its effect by a threshold or by a non-threshold mode of 
action. 


If the substance exerts its effect by a threshold mode of action, one or more DNELs will have to be 
derived for the different threshold endpoints, based on the most relevant dose descriptors for these 
endpoints. For non-threshold effects, for which in principle any level of exposure carries a risk, one 
or more DMELs could be derived instead (if data allow) on the basis of their most relevant dose 
descriptors. 


The mechanism to derive DNELs differs substantially from the DMEL approach. For this reason, 
Phases 6, 7 and 8 of the DNEL/DMEL derivation process are described separately for each effect 
type (.i.e. threshold or non-threshold). 


Result of Phase 5. The dose descriptors derived from relevant human data have been gathered (see 
Table R.8-14 in APPENDIX R.8-1). A decision has been made on the substance mode of 
action (threshold or non-threshold). 
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A.- DNEL DERIVATION FOR THRESHOLD EFFECTS 


(Phase 6-A) Selection and modification of the relevant dose descriptors 


6.A.1 Selection of the relevant dose descriptors 


For threshold effects, i.e. health effects induced only above a certain exposure level, the aim is to 
find a NOAEL or LOAEL, more or less analogous to the procedure using animal data.. Some 
differences exist in the nature of such data from experimental vs. observational studies. In 
experimental data (e.g. animal tests) the doses are predefined and concern more or less exact values 
apart from each other (e.g. 100 mg/kg, 300 mg/kg, 1000 mg/kg) and the experiment usually does 
not provide observations on the occurrence of effects between these values. The highest dose 
without observed effect is identified as the NOAEL and the lowest dose with an observed effect as 
the LOAEL. The true threshold apparently lies somewhere between the two values. In the case of 
observational (human) data with exposure categories forming a continuum, i.e. the next category 
normally starting from where the previous category ended (e.g. 0- 5 ppm, 5 – 25 ppm, >25 ppm), 
the situation is a bit different from animal data. As NOAEL and LOAEL are based on absence or 
occurrence (e.g. a statistically significant increase in RR) of an “observed effect”, the NOAEL 
category would be the highest category where an effect is not yet observed and LOAEL category as 
the lowest category where an effect is observed. Nevertheless, the true threshold value does not lie 
between the categories (as they form a continuum) but in one of the categories.  


As a consequence, many study reports with quantitative exposure and effect data do not directly 
allow to establish the exact NOAEL, but only to approximate the exposure range the NOAEL lies 
in. If the exposure categories form a continuum, the upper exposure limit of the range of exposures 
in the no-effect category is the same as the lower limit of the range of exposure in the lowest 
category showing an effect. In the absence of more details on the distribution of exposures this 
value (i.e. the boundary between the two categories) should be used as a point estimate of NOAEL. 
In cases where the number of individuals in the NOAEL category is small or if there is indication 
that the exposure distribution is skewed towards the lower end of the category, a more conservative 
NOAEL may be justified. In that case, the average of the lower and the upper limit value of the 
NOAEL category could be used, based on expert judgement that should be explained in the dossier. 
If sufficient data are available, the average exposure of the individuals or the median exposure value 
of the NOAEL group may be a better choice for describing the exposure of the group.  


This procedure applies to acute as well as long-term health effects (i.e. effects with a longer latency 
period). In case only a LOAEL can be identified, that value should be carried to the next Phases 
with an indication of the fact that it is a LOAEL and an adequate assessment factor should be 
applied in Phase 7. Using LOAEL with an assessment factor should also be considered when the 
identification of the “NOAEL category” is uncertain, for example if the number of observations in 
the “NOAEL category” is low. 


The above considerations are written from the point of view of epidemiological studies. In acute 
specific effects (e.g. irritation), the data are sometimes reported also as simple frequency data over 
exposure ranges. The identification of NOAEL and LOAEL could then follow a similar reasoning. 
Case reports may also contribute to defining LOAEL values.  


In case there was no effect at any of the exposure ranges, the study should not be used for derivation 
of the NOAEL, because there is no need to set a DNEL. However, see section on negative studies 
under Phase 9. 
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6.A.2 Modification , when necessary, of  the dose descriptors to the correct starting point 


In a few situations, the exposure situation from which the dose descriptor is obtained is not directly 
comparable to the exposure situation for which the DNEL is being derived in terms of exposure 
route, units and/or dimensions. In these situations, it is necessary to convert the dose descriptor into 
a correct starting point. This applies to the following situations: 


1. If epidemiological data derive from another exposure route than the route to which the risk 
assessment has to be applied, a route-to-route extrapolation is necessary. 


2. Differences in exposure conditions between the source population and the target population, 
e.g. differences in respiratory volumes, or intermittent versus continuous exposures etc. 


In principle situation 1 above is rare in the case of human data as these data more or less by 
definition deal with a route of exposure relevant to humans. Nevertheless exposure routes of 
consumers and those exposed in the occupational setting (often the origin of studies available) may 
differ. If needed, the principles described in Section R.8.4.2 apply to both situations 1 and 2 above. 
It should be noted that modification is usually not needed in cases where human exposure is 
evaluated based on biological monitoring data (internal dose metric). If valid human data that relate 
the effect directly or indirectly to a biomonitoring metric are available, the calculation of 
DNELbiomarker values can be straightforward. See APPENDIX R.8-5 for more guidance on the 
derivation of DNELs using biomonitoring data.  


After modification where necessary of the relevant dose descriptors, the corrected starting points 
should be collected in a table (see Table R.8-15 of APPENDIX R.8-1) 


Result of Phase 6–A:  For each threshold effect, one or more dose descriptors have been selected. 
The dose descriptors, after modification (if required), are collected in a table (see Table R.8-
15 of APPENDIX R.8-1) 


 


(Phase 7-A) Selection and justification of the Assessment Factors 


In the use of human data for DNEL derivation, assessment factors (AFs) associated with e.g. 
intraspecies variation, dose-response relationship and differences in exposure conditions are 
considered. Contrary to the case with experimental animal findings, there is no need to consider 
interspecies variation when using human data for DNEL development. Where human data are 
considered a suitable starting point for the derivation for a DNEL, then a partly similar set of 
considerations can be identified as those applied to experimental data (Section R 8.4.3.1 and Table 
8-6). These aspects will be discussed under the following headings: 


1. intraspecies differences; 


2. differences in duration of exposure; 


3. issues related to dose-response;  


4. quality of human data  


7.A.1 Intraspecies Differences 


When human studies are used for derivation of the DNEL, intraspecies assessment factors are 
needed to account for the variability in the target population, which can be anticipated to be usually 
larger than that in the study sample. For example, there can be differences in toxicokinetics due to 







Chapter R.8: Characterisation of dose [concentration]-response for human health 
 


159 


slower excretion of the substance or due to a higher rate of transformation of the parent substance to 
a more toxic substance in some sub-populations, but also due to differing absorption rates or due to 
differences in toxicodynamics. The source population may comprise only/mainly healthy workers 
and the target population may include also e.g. sensitive target populations such as very young 
children, elderly people and persons having diseases (e.g. diabetics, people with kidney diseases). 
This would mean in practice that usually in the target population there are more sensitive people 
than in the source population and therefore the effect level in the target population could be 
significantly lower. Obviously, workers may develop diabetes, cardiovascular and other diseases 
just like the general population, but it is generally acknowledged that selection of workers will lead 
to a worker population, which is either healthier and/or more resistant to the physical and chemical 
stress factors of the work. Sensitivity of the human sub-population should be taken into account 
when establishing the DNEL. For example the possibility of higher sensitivity of children and 
pregnant women should be considered.  


7.A.1.1. Selection of assessment factors 


Human studies normally cover at least some of the human inter-individual variability. Use of AFs 
strongly depends on the human data that is available for obtaining the DNEL. Therefore, a 
pragmatic approach is described below for using appropriate intraspecies assessment factors, which 
are based on the specific human studies available. Adequate justification of selection of any AF 
should always be given. 


In case specific intraspecies assessment factors cannot be justified with the human data available, 
the values of Table R.8-6 in Section R.8.4.3.3 should be used. 


7.A.1.2. Use of standard assessment factors 


According to Table R.8-6, the standard intraspecies assessment factors would be 5 for workers and 
10 for the general population. These AFs are the same as those applied when using animal data as a 
starting point. 


A standard assessment factor would be appropriate when the human study is small and the sample 
in the study is homogenous and therefore no significant part of human variability could be regarded 
as covered.  


Examples of cases, where the use of standard AF is necessary are when: 


(i) there are one or two case studies/reports with low number of individuals observed, or  


(ii)  there is a small occupational surveillance study with a sample of 10-20 workers who 
might have been selected so that healthy worker effect applies.  


7.A.1.3. Deviation from standard assessment factors 


It should be always examined whether there are substance specific data to justify deviation from the 
standard assessment factors. Some cases, where this deviation could be justified are specified 
below. 


(i)  In some cases, e.g. when a high inter-individual variation of susceptibility has been 
identified, assessment factors higher than the standard assessment factor may be needed. This could 
be the case for example when genetic polymorphism leads to a high variation in the level of the 
metabolizing enzymes. Those rare cases where an unusually large assessment factor is necessary for 
protection of children are described in Section R.8.4.3.1. 
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In case the human study is small and/or the sample is only representative of a particular sub-
population, it should be considered whether that study should be used for the derivation of the 
DNEL. Obviously, a well conducted and relevant human study should not be rejected only, because 
the sample size is small   Use of expert judgment by the registrant is necessary when that type of 
study is used for setting the DNEL. See a relevant example on hydrogen peroxide in APPENDIX 
R.8-16.  


(ii)  Use of AFs lower than the standard assessment factors is appropriate when it can be shown 
that some of the factors that cause the intraspecies variation in the target population, such as 
gender, age, nutritional status, health, susceptibility and genetic polymorphism have been covered 
in the study population. When this is the case, a value lower than the standard assessment factor 
should be selected and justified based on expert judgment. 


(iii)  In some cases, substance specific information might be available that can be used to justify 
special assessment factors. This information could be from toxicokinetic and/or toxicodynamic 
studies where variation in the human population has been measured. For example, when 
measurements in sufficient number of humans have shown that toxicokinetic and toxicodynamic 
factors, taken together, can be accounted by an AF between 2 and 5/10, that value can be used 
instead of “standard” or “lower” AFs. It should be acknowledged that the number of substances for 
which this information is currently available seems limited. It is also noteworthy that when 
substance specific information is obtained from studies where the sample size (number of people) is 
small (10-30), it is not justified to set a low AF, since the effects of human variability cannot be 
fully observed in a study with a relatively small sample size. In principle, the intraspecies variability 
for workers can be addressed in a smaller study sample, in comparison with a study that aims to 
cover the human variability in the general population. Guidance for the use of substance specific 
data and some examples are provided in the IPCS document ‘Chemical-specific adjustment factors 
for interspecies differences and human variability’ (IPCS, 2005c). Furthermore, as specified in 
APPENDIX R.8-4, PBPK modeling data can aid in the quantification of intraspecies variability, 
which may be caused by variation in anatomical, physiological and biochemical parameters with 
age, gender, genetic predisposition and health status. PBPK models can be used to quantify these, 
which would result in possible modification of AFs. IPCS is about to finalize guidance on these 
issues (for the progress of the project see  
http://www.who.int/ipcs/methods/harmonization/areas/pbpk/en/index.html). 


(iv)  There can be cases where the sample (i.e. the population) in a good quality human study is 
so heterogeneous and well characterised for different “aspects” of intraspecies variation that the use 
of a lower than the standard AF, i.e. 1-2, is justified. In the current experience, the number of 
substances with that kind of human data is not high. When e.g. the sample size adequately takes 
into account the frequency of the effect and the study group is heterogeneous and the 
surveillance/study has an adequate duration, it may be concluded that most of the intraspecies 
variation has been covered in that study. In an optimal case, justification for a low assessment factor 
could be based for example on a description of the demographic data of the study sample, such as 
age distribution, gender and diseases. In addition , if the NOAEL is obtained from a study where a 
susceptible group of people has been specifically addressed (e.g. the registration of respiratory 
effects in a group of persons with asthma or hyper-reactive airways) a reduced intraspecies AF may 
be more appropriate. In cases where e.g. children, elderly or sick people or people having a special 
diet were not represented or were excluded from the study sample, the use of a low AF would not 
be justified. 


Use of low AFs should be considered on a case-by-case basis and it is acceptable only when this is 
supported by appropriate data, which is given in a transparent way. In APPENDIX R.8-16 an 



http://www.who.int/ipcs/methods/harmonization/areas/pbpk/en/index.html�
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example is given of a substance, for which the human database enables the use of low intraspecies 
assessment factors. 


(v) When the effect seen in humans is associated with biomonitoring data such as urinary or 
blood level of a compound or its metabolite, again the toxicokinetic factor of intraspecies variation 
is accounted for and the AF could be the remaining 3.16 for the toxicodynamic variability. 
Biomonitoring data reflect the internal exposure and thus, toxicokinetic parameters influencing the 
internal/systemic bioavailability do not play a role. The factor of 3.16 would then be applied to the 
dose descriptor obtained from the biomonitoring study. (See also APPENDIX R.8-5) 


See APPENDIX R.8-16 for examples of modification or deviation from the default intraspecies 
assessment factors. 


7.A.1.4 Study Size 


It is not possible to define minimum and/or recommended size of the study population, since (i) it 
will depend on the study type/aim and (ii) because study size as such does not provide assurance 
that sensitive subpulations and factors causing variation in the human population have been covered 
in the source study. Thus it would not be scientifically justified to give accurate sample sizes (to 
cover variability in the target population). It is notable that for e.g. substances covered under 
Existing Substance Regulation (ESR) (see APPENDIX R.8-16), for which the hazard evaluation 
primarily relied on human data, the epidemiological studies (for carcinogenicity or organ toxicity) 
generally had large sample sizes, i.e. thousands or tens of thousands of individuals. Smaller studies 
have been used in some of the ESR cases, for the purposes of hazard identification and 
classification and labeling. 


Therefore, sample size of the source study should be considered together with an evaluation of 
whether the different “factors” that cause intraspecies variation have been addressed in the study. 
This means in practice that e.g. even large worker surveillance, when done in a homogenous group 
of workers, does not cover intra-species variation among general population. The homogeneity of 
the worker population could, for example, result from the healthy worker effect which can play a 
role both at hire and during the career (see Phase 3). Similarly a sample of general population that is 
limited to a region next to a source of the release of a substance, might be rather homogenous e.g. in 
terms of dietary habits, and ethnic background.  


The issue of study size can also be addressed within the overall study quality (see Phase 2). In case 
the sample size is so small that it compromises the statistical power of the study or the reliability of 
the study, it would usually be more appropriate to use other data (for setting the DNEL) instead of 
that study, rather than try to correct the weakness of the study by additional AFs. 


7.A.2 Duration of exposure 


Provided that the information in a human study covers a sufficient time span, there is generally no 
need to introduce an assessment factor to account for differences in the duration of exposure for the 
study population and scenario under consideration (target population). Instead, the duration of the 
human study should be compared with the exposure situation in the target population. When 
considering the time span aspects of a study, one should check that from the point of view of the 
end-point studied, it covers both a sufficient duration exposure time and a sufficient follow-up time 
to observe the effect. The time of follow-up should be sufficient to cover the latency period between 
the exposure and the manifest disease or organ damage. This is especially important in case of 
cancer epidemiology and chronic organ toxicity studies   
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Whether the duration of a human study can be considered sufficient will also depend on the type of 
effect under consideration. Acute effects, e.g. effects on the central nervous system caused by 
solvents or skin and eye irritation/corrosion can usually be observed within a few days. The 
reversibility of the effects can also be observed during some more days. Development of most signs 
and symptoms of target organ toxicity can usually be observed if the exposure duration has been 
several years. A longer follow-up and/or a longer duration of exposure is necessary when 
carcinogenicity is studied. This is due to the latency period, which depending on the type of cancer, 
can even be of many decades.  


If a reliable NOAEL for a chronic endpoint is available, this is the preferred starting point for a 
DNELlong-term and no assessment factor for duration extrapolation is needed regardless of whether 
the information is applied to workers or consumers. In some cases, the duration of exposure falls 
between traditional acute and chronic studies (such as depression of blood counts following 
days/weeks of exposure, i.e. they are observable effects of possible pre-clinical significance and 
serve as a surrogate measure for serious effects) and where a DNELlong-term must be derived. In such 
cases, an AF of 2 is suggested to be applied to the NOAEL (and which is consistent with past 
practice in this area23). A NOAEL for an acute endpoint (NOAEL following short term exposure 
only) should not be used as the basis for the derivation of a DNELlong-term. If the study design does 
not allow to adequately address any latency of the observed effect, then these data should not be 
used for deriving a DNELlong-term. 


7.A.3 Dose-response relationship 


The dose-response relationship and the shape of the dose-response curve for the endpoint of interest 
are important elements to be considered in the derivation of the DNEL. 


As with animal data, consideration should be given to the uncertainties in the dose descriptor 
(NOAEL, benchmark dose…) as the surrogate for the true effect threshold, as well as to the 
extrapolation of the LOAEL to the effect threshold (in cases where only a LOAEL is available) and 
the extent and severity of the effects at the LOAEL.  


Unlike in experimental animal data, in many human studies the response/effect will not be 
displayed at discrete exposure concentrations but within exposure categories/ranges. The cut-off 
points of these categories should be set in a transparent and scientifically sound manner instead of 
trying to create exposure categories so that a favourable result (i.e. a high NOAEL/LOAEL) can be 
obtained. Exposure categories and ranges of the original study should usually be kept.  


In case the exposure data comes from e.g. worker surveillance studies or from case studies, the data 
would normally be more accurate than just wide exposure categories. It is recommended that the 
reliable exposure measures are compiled and that those, which best represent the conditions where a 
health effect was identified are used when setting the dose descriptor.  


It is proposed that in the absence of more detailed information the lower boundary/limit of the 
lowest exposure category in which the most sensitive effect is still observed should be considered 
the LOAEL and the upper boundary/limit of the exposure range in which no statistically or 
biologically significant effect is observed should be considered the NOAEL. For further 
consideration of NOAEL and LOAEL values see also Phase 5 and Phase 6.A.1. 


                                                 


23 Steven Fairhurst (1995) "The Uncertainty Factor In The Setting Of Occupational Exposure Standards" Ann. 
Occupational Hyg., 39: 375 - 385. 
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Some of the uncertainties associated with the reliability/accuracy of the dose-response relationship 
of a substance, such as dose/exposure spacing, group sizes and statistical methods, cannot be dealt 
with using formalised assessment factors. These uncertainties have to be addressed qualitatively. In 
cases where the uncertainties are major, the study should not be used for derivation of the DNEL. 
See more guidance on these issues e.g. in Phase 2 (data quality). The only major uncertainty in the 
dose-response relationship that is traditionally addressed with the application of assessment factors 
is the extrapolation of the LOAEL to the NOAEL when only a LOAEL is available.  


It is proposed that when the starting point for the DNEL calculation is a LOAEL, an assessment 
factor ranging from 3 (as minimum/majority of cases) to 10 (as maximum/exceptional cases) is 
applied. An AF of 3 may be more appropriate for instance in situations, where the effects at the 
LOAEL are mild, or the LOAEL represents the lower boundary of the exposure range in which the 
effect is observed. Higher numerical values should be considered in situations where the effects at 
the LOAEL are severe and irreversible, or the shape of the dose-response curve is shallow or the 
quality of the study (e.g. group sizes, statistical methods, study design, exposure data) gives rise to 
uncertainties about the reliability of the identified LOAEL. It is especially important to apply a high 
assessment factor to a shallow dose-response curve, when dealing with incidence data24. This is 
because a large decrease in dose is needed to make sure that no individual is affected by a serious 
effect , e.g. cancer. 


Case reports e.g. on acute effects must be evaluated within their context, i.e. against the background 
information concerning the exposure levels in this setting at the time when no cases were reported. 
A report of an unusual case of a disease or health effect would indicate that earlier exposure was 
below the NOAEL and that the exposure of the reported case is above the NOAEL. From such a 
report it can be concluded that the NOAEL must lie between the normal exposure condition and the 
unusual exposure condition leading to the induction of the effect. Appropriate assessment factors 
need to be applied in these instances and the DNELacute will generally lie between the normal 
exposure condition and the exposure level responsible for the effect. If a serious health effect is 
reported (other than irritation or rash for example) the application of an assessment factor could 
lead to a DNEL below the normal exposure condition. 


7.A.4 Quality of human data (including exposure data) 


In principle, significant flaws concerning the quality criteria set in Phase 2 will lead to rejection of 
that individual study in the process of setting a DNEL Application of an additional AF may be 
necessary when a relevant and valuable set of human data with limited quality is used. For example 
data from a human study with qualitative (e.g. job title and factory information) or semi-quantitative 
exposure parameters was converted into quantitative exposure data with the help of some additional 
external exposure information. This conversion of exposures was, nevertheless considered to 
contain so much uncertainty that the study would not have been used as “a stand alone piece of 
information”. Nevertheless further qualitative data from other sources gave additional support for 
this study and it was concluded being the best available basis for derivation of the DNEL. In such a 
case it should be considered to add an additional assessment factor for quality of human data when 
using the dose descriptor from this study in the derivation of DNEL. 


                                                 


24 In some studies you have yes/no data and a dose-response characterised by incidence (e.g. for carcinogenicity), 
whereas in other studies there is continuous data and a dose-effect relationship (e.g., RDT-data such as the effect of 
cadmium on urinary protein excretion). 
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As described earlier, also combining results of several studies may involve additional statistical 
modelling and new analyses. In such situations the choices and compromises made should be 
clearly described and their potential impact preferably assessed by sensitivity analyses using 
varying parameter values. Typically the uncertainty resulting from such approximations needs to be 
taken into account, case-by-case, when setting assessment factors. 


7.A.5 Overall assessment factor and its application to the correct starting point 


The overall AF is obtained by simple multiplication of individual assessment factors discussed in 
the previous paragraphs. Care should be taken to avoid double counting several aspects when 
multiplying the individual factors. 


Result of Phase 7-A: Assessment factors for intraspecies variation, duration of exposure, dose-
response and quality of the human data are assigned to each dose descriptor. The justification 
of the assessment factors is documented. The overall assessment factor for each dose 
descriptor is calculated by simple multiplication of the individual assessment factors of that 
dose descriptor.  


 


(Phase 8-A) Obtaining the DNEL 


This phase describes how the DNELs are obtained from dose descriptors and assessment factors.  


Once the relevant dose descriptors have been selected for each endpoint and modified to the correct 
starting point (see Phase 6-A) and the overall assessment factor calculated for each of them (see 
Phase 7-A) an endpoint-specific DNEL will be derived by dividing each dose descriptor by its 
overall assessment factor.  


All derived DNELs are collected in a table (see Table R.8-16 in APPENDIX R.8-1). In case there 
are more than one DNEL per endpoint, all of them are taken to Phase 9.  


Result of Phase 8-A:  For each relevant dose descriptor selected in Phase 6, a DNEL is calculated. 
This is done by dividing the dose descriptor by its overall assessment factor. All DNELs are 
summarised in a table (see Table R.8-16 in APPENDIX R.8-1) and taken to Phase 9. 
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B- DMEL DERIVATION FOR A NON THRESHOLD CARCINOGEN 


“When no DNEL can be derived, the registrant has to conduct "a qualitative assessment of the 
likelihood that effects are avoided when implementing the exposure scenario" (REACH Annex I, 
Section 6.5). No DNEL can be derived for non-threshold mutagens/carcinogens as it is assumed that 
a no-effect-level cannot be established for these substances (either because there is no threshold or 
the threshold level cannot be determined). In such cases, and assuming that there are data allowing 
it, the registrant should develop a DMEL (derived minimal effect level), a reference risk level 
which is considered to be of very low concern. A DMEL derived in accordance with the guidance 
should be seen as a tolerable level of effects and it should be noted that it is not a level where no 
potential effects can be foreseen.  


Contrary to the case for the risk assessment for threshold effects, by definition for non-threshold 
mutagens and carcinogens a dose without a theoretical cancer risk cannot be derived. Therefore the 
establishment of a reference risk level for the DMEL clearly is of societal concern and needs policy 
guidance. Although there is no EU legislation setting the 'tolerable' risk level for carcinogens in 
society, cancer risk levels have been set and used in different contexts (see APPENDIX R. 8-14 for 
various values previously applied within and outside the EU)25. 


Two quantitative risk assessment formats can be followed to derive a DMEL for a non-threshold 
carcinogen: the ‘Linearised’ approach, or the ‘Large Assessment Factor’ approach. Both formats are 
based on the same principal elements of risk extrapolation or risk evaluation using a dose-descriptor 
related to a risk estimate (a relative risk(RR) or a comparable measure such as an odds ratio (OR) or 
an standardised mortality ratio (SMR)). Because of different perceptions of the uncertainties 
involved in quantitative risk assessment and risk evaluation and of different approaches to risk 
communication, there may be a preference for one of these formats. 


In the following sections of this document, Phases 6, 7 and 8 of the DMEL derivation process are 
explained in detail for the ‘Linearised’ approach. Additionally the general principles of the ‘Large 
Assessment Factor’ approach will be outlined. However, due to the lack of experience in the use of 
this method for the derivation of DMELs from human data, no further explanation will be provided 
on how to proceed on each phase.  


 


The ‘Linearised’ approach 


Some regulatory agencies including the US EPA, the Danish EPA and the Dutch Health Council 
basically follow this approach (US EPA, Danish EPA 2004, Dutch Health Council, 1989; see also 
Goldbohm et al., 2006). The aim, when using this approach, is to identify an exposure level that 
gives rise to a risk which is considered to be of very low concern. A review of carcinogenicity risk 
levels used or discussed by different organisations, countries and committees is given in 
APPENDIX R.8-14.  


                                                 


25 Should such EU legislation for setting a 'tolerable' risk level for carcinogens be developed in future, then DMELs 
need to be derived on that basis. 
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(Phase 6 B) Extraction and modification of the relevant dose descriptors 


6.B.1 Selection of the relevant dose descriptors  


For non-threshold effects, i.e. notably carcinogenicity through a genotoxic mechanism, the dose 
descriptor is usually derived from cohort or case-control studies reporting Relative Risks (RR) or 
comparable measures to describe a dose-response association. The RR is the ratio between the risk 
of the health effect in the exposed population divided by the risk in the unexposed population. 
Comparable measures are the standardised ratio, such as standardised mortality ratio (SMR) or 
standardised incidence ratio (SIR), which are conventionally used in cohort studies if the unexposed 
reference group is the general population. The odds ratio (OR), which is derived from case-control 
studies, is also a measure of relative risk. The dose descriptor of interest for derivation of a DMEL 
is the exposure level related to a RR (or comparable measure). In its most simple form, the dose 
descriptor represents the exposure level related to a relative risk observed in an exposed compared 
to an unexposed population. Ideally, it is based on the slope of the exposure-response function 
derived for the whole range of exposure levels observed in the study or based on pooled data from 
all available adequate studies by modelling. As default a linear relative risk model should be used. 
In this way, only a single RR per unit of exposure (i.e. slope factor) is obtained for a substance. 
Occasionally, a non-linear exposure-response model may be fitted to the data and used to derive the 
dose descriptor. When this is the case, the selection of the dose-response model should be clearly 
justified. A background and further explanation can be found in Goldbohm et al (2006). 


6.B.2 Modification , when necessary, of  the dose descriptors to the correct starting point 


In a few situations, the exposure situation from which the dose descriptor is obtained is not directly 
comparable to the exposure situation for which the DMEL is being derived in terms of exposure 
route, units and/or dimensions. In these situations, it is necessary to convert the dose descriptor into 
a correct starting point. This applies to the following situations: 


1. If epidemiological data derive from another exposure route than the route to which the risk 
assessment has to be applied, a route-to-route extrapolation is necessary. 


2. Differences in exposure conditions between the source population and the target population, 
e.g. differences in respiratory volumes, or intermittent versus continuous exposures etc. 


In principle situation 1 above is rare in the case of human data as these data more or less by 
definition deal with a route of exposure relevant to humans or a combination of routes. Nevertheless 
exposure routes of consumers and those exposed in the occupational setting (often the origin of 
studies available) may differ. If needed, the principles described in Section R.8.4.2 apply to both 
situations 1 and 2 above.  


The exposure metric most often used in the analysis of the epidemiologic data is a cumulative 
exposure value including years of exposure, e.g. ‘ppm-years’. For genotoxic carcinogens 
cumulative dose is thought to be the more relevant exposure metric than exposure concentration. 
Hence, a correction for duration of exposure is not needed if an adequate cumulative dose exposure 
metric is used. 


It must be noted that in many instances epidemiological data on long term cancer risks from 
chemicals are derived from epidemiological studies on occupationally exposed cohorts. These risks 
need to be converted to continuous (24 hours per day, 365 days per year and 75 years long) 
exposure for the general population.  


After modification, where necessary of the relevant dose descriptors, the corrected starting points 
should be collected in a table (see Table R.8-15 of APPENDIX R.8-1) 
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Result of Phase 6-B (Linearised approach): For each non threshold effect, one or more dose 
descriptors have been selected. The dose descriptors, after modification (if required), are 
collected in a table (see Table R.8-15 in APPENDIX R.8-1) 


 


(Phase 7-B) Selection and justification of the Assessment Factors 


The next step in the derivation of a DMEL is to address uncertainties in the extrapolation of the 
study data to the real human exposure situation, taking into account variability and uncertainty. 
Clearly, the use of epidemiological data has advantages over the use of animal data since there is no 
need for interspecies extrapolation. Furthermore the extrapolation from high exposure (study data) 
to low exposure (level of exposure/risk of low concern) is usually done over a narrower range of 
exposure levels. Nevertheless, some assessment factors still need to be considered. 


For DMEL derivation based on epidemiological studies, the following assessment factors will still 
need to be considered: 


1. Intraspecies differences  


2. Quality of the database (amount and quality of available information) 


7.B.1. Intraspecies differences 


Part of the population is suspected to be more susceptible to cancer due to differences in 
toxicokinetics (ADME) and to genetic properties (such as having specific polymorphisms). If it can 
be documented that these properties are equally distributed across the relevant population subgroups 
(e.g. workers vs. general population or age groups, men/women, healthy/ill), there is no need to use 
AFs for extrapolation of a DMEL derived from one subgroup (e.g. a worker population) to a DMEL 
for the general population. For non-threshold effects such as carcinogenicity through genotoxic 
mechanism, it is often assumed that different large population groups have similar susceptibility. 
Usually the human dose-response data is based on reasonably large epidemiological studies. 
However, exceptions may arise, e.g. if the human data are derived from populations with a different 
genetic background. The principles described in Phase 7 of DNEL Derivation (Section 7.1) should 
be applied to justify the selection of the intraspecies assessment factor. If there are data on some 
risk-related parameters that allow comparison of dose-response (relative risk estimates) between the 
general population and susceptible individuals, the additional analyses may be performed to adjust 
the general population estimate for susceptible individuals. 


The ‘Linearised’ approach intrinsically takes into account that individuals may be exposed during 
different time periods and at different exposure levels during life. In many epidemiological studies, 
in particular occupational studies, cumulative exposure (cumulative exposure = exposure level * 
exposure duration, e.g. ppm years) is used as exposure metric. As the dose-response is, in general, 
considered to be constant over all age groups, extrapolation does not need an AF. However, 
exceptions to this general rule may be encountered. For example, it is known that breast tissue is 
more susceptible to unrepaired genotoxic damage in the period between menarche and first 
pregnancy, as during pregnancy breast cells differentiate. In this case, RRs may be higher 
depending on age. This should be solved by applying the life table method (see Phase 8), 
incorporating the higher RRs during adolescence and young adulthood and the lower RRs during 
the remaining life periods.  


Duration of follow-up is addressed in Phase 2. It is assumed that only studies with a sufficient 
follow-up time will be used for DMEL derivation. Therefore an assessment factor for duration of 
follow-up is not needed. 
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7.B.2  Quality of the database  


The quality of the individual studies available is assessed according to the criteria of Phase 2. When 
assessing the quality of the overall human data consisting of these individual studies, the same 
issues should be summarised. Especially the following should be carefully considered: 


 The amount of available data, i.e. the size of the study (or studies) that are used when extracting 
the dose descriptor, determines the amount of random error in the risk estimates related to the 
dose descriptor. This uncertainty is usually represented by the confidence intervals that are 
routinely derived for such estimates. A pooled analysis or meta-analysis, when based on a 
substantially large database, has relatively small confidence intervals. An assessment factor 
larger than 1 may be applied if the selected risk estimate has wide confidence intervals (i.e. the 
uncertainty concerning the risk estimate related to the dose descriptor is large).  


 Another source of uncertainty is derived from uncontrolled biases (e.g. confounding bias or 
healthy worker effect) in the data (see Phase 2). Evidently, data likely to be subject to serious 
bias should not be used for quantitative risk assessment at all. For example if selection bias or 
information bias (see Phase 2 point 1 and 5) could plausibly explain the main findings of the 
study. However, in less serious cases, the impact of a possible bias on the dose descriptor may 
be estimated26 and compensated by an assessment factor.   


 If there is reason to assume that the quantitative exposure-response relationship based on the 
epidemiological data is probably an underestimate or overestimate of the true association an 
appropriate assessment factor should be applied. An example of such a situation is when 
quantitative exposure estimates are lacking from a study and exposure level(s) were estimated 
from other sources to obtain a dose descriptor.  


7.B.3 Overall assessment factor and its application to the correct starting point 


The overall AF is obtained by simple multiplication of individual assessment factors discussed in 
the previous paragraphs. Care should be taken to avoid double counting several aspects when 
multiplying the individual factors. 


Result of Phase 7-B (Linearised approach): Assessment factors for intraspecies variation and 
quality of the database are assigned to each dose descriptor. The justification of the 
assessment factors is documented The overall assessment factor for the dose descriptor is 
calculated by simple multiplication of the individual assessment factors of that dose 
descriptor. 


                                                 


26  A practical approach to assess the effect of possible uncontrolled biases on the risk estimate can be to apply 
sensitivity analyses postulating different levels of bias. A more sophisticated and reliable approach is to use 
probabilistic simulations to estimate bias, e.g. [Steenland and Greenland, 2004].  
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(Phase 8-B) Obtaining the DMEL 


8.B.1 High to low dose extrapolation 


The RR (whether or not corrected in Phase 6-B) must be projected onto the target population 
(workers or general population) to derive an Excess Lifetime Risk (ELR) at a given level of 
exposure. I.e. how many excess life time cases in absolute terms will result from a given relative 
estimate of risk (RR, OR, SMR or SIR) This necessitates the application of the relative risk 
estimates on actual population data (with person-year data and case occurrence data). There are two 
options to do this:  


i) a simple direct method as described by van Wijngaarden and Hertz-Picciotto (2004) or 
the Dutch Health Council (1989), and  


ii) a more sophisticated method including the use of a life table approach as described by 
e.g. Steenland et al., 1998. 


The direct method calculates the ELR as: ELR = Lifetime Risk * (RR-1). Lifetime Risk is the 
(background) risk of the relevant health effect in the target population to which the DMEL applies. 
The simple direct method results in some overestimation of the lifetime risk, in particular if the 
background risk in the target population is high. This is mostly because the direct method is less 
accurate in taking into account the mortality from other causes of death. The life-table method 
calculates and accumulates the ELR for each life year during the lifetime of a virtual cohort (see 
Goldbohm et al 2006 for an example). It gives a more accurate estimate and can incorporate 
specific requirements, such as changing exposure patterns over a lifetime, competing risks due to 
effects of exposure on other endpoints, etc. The life-table method may be used if there is a need to 
calculate the risk more accurately. A life table should also be used if age-dependent RRs are 
indicated (see example on breast cancer above). Although the life-table method is the preferred 
option, the direct method can be used if the background rate of the disease and the potency of the 
substance are low or if the age for which the risk is considered relevant is relatively young (< 70 
years) (Goldbohm et al 2006). 


At the end, the ELR estimate linked to the known level of exposure is used to extrapolate the 
exposure level that corresponds to a given risk level considered from a societal point of view to be 
of very low concern. i.e. the DMEL. A review of carcinogenicity risk levels used or discussed by 
different organisations, countries and committees is given in APPENDIX R.8-14. If the RR was 
calculated from a linear relative risk model, the derived ELR for a given exposure can directly be 
converted to a DMEL with a linear extrapolation.  


If the RR value was based on models other than the linear model, low dose extrapolation should be 
performed according to one of the following two options. If there is additional evidence (e.g. based 
upon available experimental data of good quality) that the dose response outside the observable 
range is non-linear, a non-linear model may be used to assess the risks associated with these lower 
exposure levels. Otherwise, if there is no information on the shape of the dose-response in the low 
dose range, as a default, linear extrapolation should be applied. The application of a non-linear 
model to low dose extrapolation should be performed on a case-by-case basis, and should be 
extensively documented and justified. 
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8.B.2 Application of the assessment factors 


The exposure level that corresponds to the chosen level of low concern (obtained as described 
above) is divided by the overall assessment factor (obtained in Phase 7-B) in order to calculate the 
DMEL. 


The derived DMELs are collected in a table (see Table R.8-16 in APPENDIX R.8-1). In case there 
are more than one DMEL per endpoint, all of them are taken to Phase 9.  


Result of Phase 8-B (Linearised approach):  DMELs are calculated using human studies of 
sufficient quality and including adequate exposure data. This is done by extrapolating the 
study data to a risk level of low concern and dividing this by the overall assessment factor. 
DMELs are collected in a table (see Table R.8-16 in APPENDIX R.8-1) and taken to Phase 9. 


 


The ‘Large Assessment Factor’ Approach 


The ‘Large Assessment Factor’ approach was recently presented by the Scientific Committee of the 
European Food Safety Authority (EFSA SC) when providing guidance for managing risks posed by 
contaminants in food (EFSA, 2005). When applied to animal data, the approach uses a large 
assessment factor (10 000 or higher) in order to derive an exposure level of low public health 
concern from a BMDL10 from an animal study. EFSA SC notes that the benchmark dose approach 
can also be applied to human data when available. It is considered that presently there is not enough 
experience on the use of human data and on this approach in the hazard assessment of industrial 
chemicals and further guidance on such an application is difficult to give.  


The method relies on a large assessment factor and the lower confidence limit of a BMDL10, the 
critical points in applying this approach to human data concerning a non-threshold carcinogen 
would be the selection of the dose descriptor equivalent to BMDL10 (the lower limit of the 
confidence interval of the dose related to absolute effect frequency of 10%), and the adjustments of 
the large assessment factor. Human data are usually described in terms of doses related to relative 
effect estimates (RR or similar). Apart from very rare situations (e.g. heavily asbestos-exposed 
worker groups) absolute effect frequencies of 10% are not observed. Therefore the approach would 
first necessitate an upward extrapolation to the 10% effect level and then a second downward 
extrapolation to the level of low concern. It is also not clear whether in the absence of the 
interspecies AF, the “large assessment factor” would anymore ensure a high level of protection. 
Therefore the use of this approach in the derivation of DMELs from human data needs to be well 
justified and special attention should be paid to ensure that a sufficient level of protection is 
reached. 
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(Phase 9) Integration of human and animal data and selection of the critical DNEL/DMEL to 
be taken to the risk characterisation  


At the start of this phase, the DNELs and DMELs derived from human and animal data have been 
collected in Table R.8-16 (see Chapter R.8, APPENDIX R.8-1). Data in this table are then 
integrated in order to arrive at the specific entries of Table R.8-9. Please note that when human data 
are used for obtaining DNEL(s)/DMEL(s), the guidance given in this phase should be followed 
instead of that of Section R.8.7.1. Thus, this phase addresses the selection of the leading health 
effects and the critical DNELs/DMELs, which are subsequently used in the risk characterisation. 
Integration is based on the quality, relevance, completeness and level of the DNELs derived from 
different studies as explained below. The same principles and criteria are used, in case there are 
more than one human study at this phase (for certain endpoint), but no animal data. The selection of 
the critical DNELs/DMELs to be taken to the risk characterisation should be justified/documented. 


The decision on which dose descriptor to use to derive a DNEL based on human or animal data is 
not straightforward and should be seen in the context of Mode of Action Framework (IPCS 2007a 
and b). Even when human data are not of adequate quality to derive the DNEL, consideration 
should be given on their potential use together with animal data for refinement of the risk 
characterisation. This can be the case for example in the development of PBPK modeling (see 
Section R.8.4.3.2 and APPENDIX R.8-4). IPCS is about to finalise guidance on these issues (see 
http://www.who.int/ipcs/methods/harmonization/areas/pbpk/en/index.html for the status of the project). 


Within the REACH Regulation the so-called weight of evidence (WoE) approach is a component of 
the decision-making process on substance properties and thus an important part of the chemical 
safety assessment (see Chapter R.4). The term WoE neither constitutes a scientifically well-defined 
term nor an agreed formalised concept characterised by defined tools and procedures. It is based on 
assigning weights to each available piece of information either in an objective way by using a 
formalised procedure or by using expert judgment (see Chapter R.4.for more details). Although the 
use of structured frameworks can be invaluable in promoting harmonization in the assessment of 
chemical risks (IPCS 2007a), a commonly agreed formalised procedure is not yet available for 
integrating animal and human data for the various purposes of human health hazard assessment. 
The weight given to the available evidence will be influenced by factors such as the quality of the 
data, consistency of the results/data, nature and severity of the effects, relevance of the information 
for the given toxic endpoint. Tools like the Klimisch scores for experimental toxicity studies or 
Hills criteria for evaluation of epidemiological data are available for specific factors to be assessed, 
but the way in which  the WoE is implemented to integrate all data remains case-dependent. Some 
guidance has been developed by IPCS, IARC and ECETOC and these are briefly described below. 


The IPCS has developed a procedure, termed the IPCS Human Relevance Framework to make 
judgments about the relevance (to man) of findings in animal studies for both cancer endpoints and 
non-cancer endpoints (IPCS 2007a, IPCS 2007b). This procedure involves describing key events 
leading to the toxicity observed, and establishing the mode of action (MoA) in animals. Each key 
event in animals is then evaluated for its plausibility in man including both fundamental qualitative 
aspects and quantitative aspects. This procedure includes several elements that are useful when 
integrating human and animal data. 


When evaluating the human carcinogenicity of agents, the IARC classifies the evidence into five 
groups: definitive carcinogen, probable carcinogen, possible carcinogen, not classifiable and 
probably not carcinogenic. The categorization of an agent is a matter of scientific judgment that 
reflects the strength of the evidence derived from studies in humans and in experimental animals 
and from mechanistic and other relevant data (IARC 2006). The human and animal evidence are 
each first classified into four categories: sufficient, limited, inadequate and evidence suggesting lack 



http://www.who.int/ipcs/methods/harmonization/areas/pbpk/en/index.html�
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of carcinogenicity. The information concerning a given mechanism of carcinogenicity is classified 
as weak, moderate or strong. A further assessment is then done on whether this particular 
mechanism is likely to operate in humans. When integrating the above-described categorized 
human, animal and mechanism information, specific rules are applied to arrive into one of the five 
groups of overall carcinogenicity. 


A more formalised process of integrating the human and animal data would improve the utility and 
robustness of the risk assessment process. Such an approach has recently been proposed (ECETOC 
2009). After having formulated the problem, the proposed method uses five separate category 
scores to characterise the available human data (for quality) and animal data (for quality and 
relevance). The scores are based on a collective weight of evidence assessment of the human data 
on the one hand and the animal data on the other hand. In case the human data are of equal or better 
score than the animal data, then human data takes precedence. Otherwise animal data takes 
precedence. Special care is taken when considering the concordance of animal and human data. In 
general positive data take precedence over null data. Nevertheless, negative data are also scored, 
with special emphasis on the confidence intervals of the negative studies. While the principles 
behind this method (e.g. using quality categories of human data) are appreciated, it is too early to 
recommend this approach as a systematic tool for the overall integration phase of human and animal 
data and for the specific purpose of deriving DNELs/DMELs. 


9.1. Principles of integrating human and animal data 


This phase of derivation of DNEL/DMEL should be transparent and rigorous and the decisions 
should be made based on the best data available. 


The human data carried over to the integration phase include studies in which bias, confounding and 
chance are ruled out with reasonable confidence and in which the causal relationship between 
exposure to a specific chemical agent and a certain health outcome has been evaluated. These 
studies include both studies providing a quantitative estimate for the DNEL/DMEL and possibly 
studies which do not contribute directly to the quantitative assessment of the DNEL/DMEL, but are 
still judged to be of qualitative value in the WoE analysis. The available human studies have been 
assessed for their completeness as regards covering the relevant health endpoints. 


The available data need to be assessed for their reliability and consistency across different studies 
(including available animal data) and endpoints taking into account the quality of the study 
protocol/methodology, size and power of the study design, biological plausibility, dose-response 
relationships and statistical association (adequacy of the database). When the human data are robust 
and of good quality, it should always be considered in this integrative step.  


Where human data are inconsistent, they should not generally be used for DNEL derivation, 
although even in such cases the severity of the observed effect may indicate that the human findings 
should be considered within the WoE.  


A particular point is the use of negative human studies. The term "negative" refers to studies where 
no effect was seen. A single human study can rarely, if ever, be regarded as negative in the sense 
that it proves an absence of relationship. If a human study is of compromised sensitivity or of 
compromised completeness, it could rather be called “inconclusive” than “negative”. For example a 
study with a relative risk lower than unity, but with an upper limit of the confidence interval being 
above one, is rather inconclusive as a single study if no other human data are available.  


Good quality human data that illustrate the lack of a health effect in a specific exposure range 
(negative overall data) should be considered in this phase of the process. Although the same quality 
criteria apply to negative studies as to positive studies, special care must be taken to ensure that the 
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negative outcome is not the result of inadequate sample size (statistical power),or design or 
measurement error or uncertainty of exposure or effect. In addition the completeness and adequacy 
of the negative human data for the purpose it is intended to be used should be ensured. In 
conclusion, a high level of quality is required of negative human data, especially when it is used in 
this phase to overrule positive evidence from one or more animal studies. The difficulty with 
negative human data lies in the fact that the only conclusion to be drawn is that the exposure range 
under investigation is below the effect threshold. Thus, the evidence does not allow estimation of 
the true effect threshold, but it can allow the inference that the effect threshold is higher than the 
exposure range investigated. This complicates the derivation of a health based DNEL in that the 
application of conventional AFs may result in unnecessarily strict exposure limits.  


Positive, but non-statistically significant findings should not be regarded as null findings by default. 
In these instances biological significance is a more appropriate criterion than statistical significance. 


9.2 Pragmatic approaches to integrating human and animal data  


While the formalised methods to integrate human and animal data are not fully developed and 
“tested”, more pragmatic approaches which rely on the current experience of the use of Weigh of 
Evidence analysis, can be useful. Some typical and/or challenging cases of integration are therefore 
described below. The main challenges of integrating animal and human data concern cases where 
the available data are inconsistent. This is particularly the case when there are both negative and 
positive data on the same endpoint/health effect and an unclear mode of action.  


9.2.1 Inconsistent data 


In cases where different types of effect are seen in human and animal studies the possible reasons 
for inconsistency should be assessed. The WoE analysis should start by characterising the available 
studies for their quality and relevance. This step should already have been done in the earlier phases 
of analyzing the human data. As regards animal studies, Klimish score can be taken as a measure of 
the quality and the relevance. The animal study/studies should be assessed according to the criteria 
given in Chapter R.4. 


In case the human data is of sufficient quality and relevant and the animal data has a Klimish score 
of 1-2 and is also considered relevant, both human and animal data should be included in the WoE. 
In that case, DNELs should be obtained from the critical studies and the lower DNEL should be 
used for the risk characterisation. However, in case the effect/endpoint was not adequately 
addressed in the human study, use of the animal data is preferable. 


It is important to consider why data is inconsistent. It may be due to a different mode of action in 
humans versus in animals, in which case human data should usually be preferred in the assessment. 
The human data can be negative simply because the effect observed in animals does not have any 
relevance for humans as the underlying mechanism is specific to the animal species used in 
experiment/test. If this can be justified the negative human data is the basis of further evaluation. 
This has been addressed below in a specific section on “Negative human or animal data”. Also a 
low exposure level and/or compromised study power in the human study may lead to an apparent 
inconsistency between human and animal data. 


Inconsistency between human and animal data may also be due to significantly lower sensitivity of 
humans to the toxic effect (e.g. due to interspecies difference in toxicokinetics). Deriving 
DNELs/DMELs from both human and animal data and selecting the lower of these values is the 
recommended approach. However, the human study has to be of sufficient size and there needs to 
be an understanding of the relevant mode of action, before lower sensitivity in humans can be 
established and used in the risk assessment. 
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There may also be inconsistencies within the human data (i.e. between two human studies) that 
have to be assessed. In such cases it must be determined whether an explanation can be given for 
the diverging results (were they caused by different kinds of study designs with different sensitivity; 
different kinds of effect examinations or measuring techniques; not quite comparable groups; 
different methods for evaluating exposure etc.?). Inconsistencies may not necessarily weaken the 
evidence if there are good explanations for the diverging results. 


9.2.2 Incomplete human data 


As a starting point it should be realized that in most instances it is not possible to obtain comparable 
data sets in humans and experimental animals, e.g. histopathological data are usually not available 
in human studies. Also, in many cases human studies have not covered as high dose levels as the 
animal studies and therefore it will not have been possible to observe some relevant effects in the 
human study. Nonetheless, even incomplete human data can be relevant and should be used at this 
phase when it is of sufficient quality and gives quantitative information on the exposure. 


In cases where the human study did not cover some specific endpoints and animal studies did, the 
animal study should primarily be used for setting the DNEL/DMEL. An example of this might be 
an epidemiological study where only a certain type of malformations in human were 
examined/studied, while both the developmental toxicity study and two generation reproduction 
toxicity study were carried out animals. In case the DNEL (for malformations) derived from the 
human study is lower than the respective DNEL from animal studies, DNEL from the human study 
should be selected for developmental effects. In addition it would be necessary to obtain and report 
the DNEL concerning the other reproductive toxicity effects from the animal study i.e. from the two 
generation reproduction toxicity study. In practice, the lowest of these DNELs would normally be 
taken to the risk characterisation. 


Another example could be an occupational surveillance study of limited size and only addressing 
some of the relevant effects. In that case the animal study might be a more appropriate and reliable 
starting point in obtaining the DNEL/DMEL. However, also limited occupational surveillance data 
should be used in the WoE and integration as supporting evidence and/or source of qualitative data. 


In order to use occupational survey data instead of good quality animal studies, one should exclude 
the possibility of chance (i.e. low statistical power), bias (especially selection bias and healthy 
worker effects) confounders or measurement errors in the study. Assessment of such quality factors 
is crucial, since unpublished occupational surveillance data have not undergone independent 
scientific review. Depending on the outcome of the assessment of quality and relevance, 
occupational surveillance data will either be robust enough to be used instead of animal data or be 
taken only as supporting study. 


9.2.3 Negative human or animal data 


Negative and inconclusive human studies are not evaluated in isolation but are taken to WoE 
analysis together with other relevant human and animal studies, when these are available. Thereby, 
the whole database and not only individual studies are evaluated. 


In case a positive human study is of sufficient quality and relevant, while the animal study is 
negative, obviously the human study is taken into the risk characterization. It would be useful to 
explain this inconsistency, when possible, since that would increase the reliability and confidence in 
the risk assessment outcome. It may be, for example, that the animal study is negative because some 
observations that were made in the human epidemiological studies are not routinely made in animal 
studies (e.g. decrease of bone density and increase of fractures caused by cadmium in humans) It is 
also possible that there is a mechanism of toxicity in humans that is not relevant in animals.  
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If the animal data are positive and the human data are negative (see also Section 9.1) and both are of 
good quality the relevance of the animal data becomes crucial. There are two cases:  


1. When the human relevance of the animal data cannot be excluded, the animal data 
will be the basis of the dose descriptor, provided the human data do not reasonably exclude 
the effect shown in the animal data. For example, human study design can be such that all 
relevant endpoints/health effects have been covered. In a case where, for example, only 
effects on haematology parameters were covered in the human study, but effects were seen 
in clinical chemistry or histopathology parameters in the animal study at a lower dose level, 
the negative human data is not conclusive, and therefore, the animal data has to be used 
when DNEL is obtained. Also the exposure levels in the human study and study power 
should be considered. If exposure levels in the human study were low, the effects may not 
have been observed in the human study and the animal data remains valid.  


2. There are a number of mode of action considerations that are crucial when integrating 
negative human and positive animal data. These may lead to a conclusion that the animal 
data is not relevant for humans. The basic concept is that in case the mechanism of 
toxicity in the animal study is characterised and has been shown not to be relevant in 
humans, the negative human data have a stronger weight in the analysis made in the 
integration.  An example are the renal neoplasms in male rats, developed coincidentally with 
α2u-globulin nephropathy, due to accumulation of a specific protein, which are not 
considered predictive of risk to humans (Doi et al 2007). In cases similar to those described 
above, the negative human data are regarded as conclusive and no DNEL/DMEL needs to 
be obtained for this endpoint. It is to be underlined that it needs to be justified with data that 
the mode of action of the positive animal data does not apply to humans. Finally one needs 
to verify that the data concerning other non-threshold effects are negative.  


9.2.4 Consistent data 


In case data of good or sufficient quality both from human and from animal studies are consistent, 
i.e. essentially the same effects are seen, DNELs/DMELs  from both sources should be considered 
in the WoE and integration. The lowest of the DNELs /DMELs should be used in the risk 
characterisation. However, in case the human data are adequate and complete they would take 
precedence over animal There may be cases where e.g. a biomarker information of an early effect 
(or e.g. hyperplasia) is obtained from a human study but only gross histo-pathological changes, 
which take place at higher level of exposure, are seen in the animal study. In that case the most 
sensitive study could be used for setting the DNEL/DMEL for that effect category based on expert 
judgment.  


For ”data rich” substances there are often human data from several studies. When consistent 
qualitative and quantitative data come from several independent studies, low intraspecies 
assessment factors may be applied as described in Phase 7. Furthermore, in risk characterisation an 
effect seen in several studies should be preferably used instead of another effect, which is poorly 
characterised or only anecdotally described in literature. 


9.2.5 Qualitative data in the integration 


As instructed above, qualitative data, i.e. a study that has no dose descriptor (specified levels of 
exposure) but has valuable and reliable data on the relevant health effects should be considered in 
the phase of integration, while it cannot serve as a basis of setting the DNEL/DMEL. 


Qualitative data should be regarded as a potentially supporting element in the WoE 
analysis/integration that aims at obtaining DNELs/DMELs. This could in practice imply that when 
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there are more than one DNEL/DMEL or dose descriptor either from human or animal studies, the 
supporting information concerning the modes of action, should be considered. This may be relevant 
e.g. in assessment of negative data as described above. 


It is important that even after having derived DNELs either on the basis of an animal or human 
datasets, an assessment be made to verify if the proposed DNELs would be protective for all other 
endpoints for which a health effect was identified. Similarly in case of DMEL derivation, the 
proposed DMEL should be assessed to make sure that no other health effect presents a higher risk 
level. 


Result of Phase 9: Having Table R.8-16 as a starting point the available human and animal data are 
integrated in order to select the critical  DNEL (or DMEL) value for  the exposure patterns of 
Table R.8-9.  The decisions taken in the selection of the critical DNEL/DMEL have been 
documented in a transparent way. It has also been verified that the critical DNEL/DMEL 
values protect from all the other identified health effects of the substance. Table R.8-9 will be 
taken to the risk characterisation. 
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APPENDIX R.8-16 Examples of modification or deviation from the default intraspecies 
assessment factors 


Below, three examples are given of the use of human data in chemical risk assessment. These cases 
are based on Risk Assessment Reports prepared by EU Member States within the implementation of 
the Existing Substances Regulation (ESR). In the guidance, which was applied in the ESR 
assessments, the instruction to use minimal Margins of Safety (MOSmin) was given. The basic 
elements of this guidance were the same as these described in Chapter R.8., i.e. the purpose of using 
MOSmin was the same and also their numerical values were the same as the standard Assessment 
Factors given in APPENDIX R.8-15.  
 
The following examples are given to illustrate cases where deviation from MOSmins has been 
adequate and justified. In some of these cases the human studies have been large, heterogeneous 
and well characterised for human variability. Furthermore, there are examples of both sufficient and 
insufficient data base of human data for derivation of the DNEL. It is noteworthy that even if 
human data are insufficient for quantitative derivation of the DNEL, it may be relevant within the 
Weight of Evidence analysis where all available animal and human data are considered.  
 
Thus, the examples show how in the past in certain cases the human data have been weighed against 
the animal data and how the default intraspecies factor was adjusted. Examples on how 
DNEL/DMEL would be derived in concrete cases will be developed and provided in the next 
phases of this guidance development process. 
 


Cadmium 


A relevant example of a situation where deviation from the default AFs is justified, is given in the 
Risk Assessment Report on cadmium. It is acknowledged that cadmium is a carcinogen; most of the 
evidence derived from studies where the exposure took place via inhalation and from occupational 
epidemiology. While deriving a DMEL for carcinogenicity of cadmium is a relevant topic, it is not 
the item of the example below. Instead the example given below addressed the effect of cadmium 
on kidney and on bone density (threshold effects) due to long-term exposures mainly via oral route, 
but also due combined exposure. This example is limited to those target organ effects which have a 
threshold in order to illustrate how intraspecies variation can be covered. 


Among the industrial chemicals, cadmium has one of the largest toxicological data bases, of which 
human data is a significant part. The two most relevant human studies (Buchet et al. 1990 and Järup 
et al 2000) had a total sample size of 2720 individuals (workers and general population) in Belgium 
and in Sweden. Age of the subjects of the studies in the samples was 16-80. In addition, the 
following independent variables were considered in the analysis: sex, renal disease, diabetes, use of 
medication, body mass index and renal diseases. There are also several other relevant studies, which 
represent other European populations, e.g. from the Netherlands and from UK. In conclusion, 
deviation from the standard AFs in deriving a DNEL for cadmium risk assessment would be 
justified, because most, if not all, of the factors causing human variability are covered. In the risk 
characterization, the critical level of 2 µg urinary Cd/g creatinine is used, and this value is taken 
directly from the most recent, representative and good quality epidemiological studies, in which the 
renal effects and effects on bone density were seen approximately at this level of excreted cadmium. 
Depending on the type of effect (kidney or bone) the mode of calculation and relevant study, 
several critical urinary levels are given in the risk assessment of cadmium ranging from 0.5 to 5.0 
μg urinary Cd/g creatinine.  
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The text for the “compromise” LOAEL is illustrative, as it says: “Trying to aggregate all these data, 
a LOAEL of 2 μg urinary Cd/g creatinine is proposed. This figure should be understood as a 
composite level, based on the association between Cd and not only low molecular weight proteins 
in urine but also calcium excretion in urine and its possible relationship with bone effects” Margin 
of Safety of 3 is used in the RC to account the conversion from LOAEL to NOAEL, but no 
intraspecies assessment factor (or MOS accounting for human variability) was used for cadmium.  


This example furthermore illustrates that since biomonitoring values are used instead of 
exposure data, the toxicokinetic factor of intraspecies variation has largely been covered and 
does not need to be additionally accounted for. The example also suggests that with large 
heterogeneous populations and the known relevant parameters covered, which cause the 
intraspecies variation, there appeared to be no reason to use an intraspecies assessment 
factor.  


 


Hydrogen peroxide 


Another (opposite) example is provided in the risk assessment report of hydrogen peroxide (H2O2), 
a strong oxidising agent, which acts as an irritant or corrosive agent, depending on its concentration. 
A health monitoring study (occupational surveillance) of six aseptic packaging workers was 
conducted. It involved a 10-month period of high exposure (2-3 mg/m3 8-hour (time weighted 
average), peaks up to 11 mg/m3) due to machine malfunction and, after repairs, a one-year follow 
up at a reasonably low and stable exposure (0.5-0.7 mg/m3 8-hour TWA). The results indicated that 
three of the workers experienced eye and airway irritation, headache, and a uniform course of 
recurring bronchitis-sinusitis which coincided with the high exposure (Riihimäki et al., 2002). The 
study did not include specific examinations of the lungs. It was concluded that further data, 
including human observations, are helpful to characterise and confirm the repeated dose toxicity of 
hydrogen peroxide by inhalation. 


Furthermore, industrial experience from health surveillance of H2O2 production workers suggested 
no exposure-related effects on simple respiratory functions at airborne levels of up to 0.8 mg/m3 
(CEFIC, 1996b) or less than 1.4 mg/m3 with short-term peaks of up to about 5 mg/m3 (Degussa-
Hüls, 1999). Since these observations were not derived from properly conducted studies, the health 
data cannot be used as solid evidence for the absence of adverse pulmonary effects.  


Because of the uncertainties and/or preliminary nature of the human data, they were not 
taken into account in the risk characterisation in that risk assessment report. Instead, more 
robust animal data were used to characterise the repeated dose inhalation toxicity of 
hydrogen peroxide. Interestingly, the effect concentrations in animal compared to human 
studies are rather consistent. Whether human data was dealt with in the Weight of Evidence 
analysis is not explained in the risk assessment report. This example illustrates that a study 
with small sample size, where all relevant parameters/observations are not covered is not a 
valid basis for obtaining a NOAEL or dose descriptor.  


 


Toluene 


The third example is about human data on reproductive toxicity of toluene. Two studies suggest an 
increased risk of spontaneous abortions associated with exposure to toluene in the workplace.  


Spontaneous abortions among women working in laboratories, (together with congenital 
malformations and low birth weights of the children) were examined in a retrospective case-control 
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study (Taskinen et al., 1994). The exposure to toluene was assessed on the basis of the reported 
frequency of the use of the chemical and classified as frequent if the chemical was handled at least 3 
days a week and rare if the toluene was handled 1 or 2 days a week. Significant associations with 
spontaneous abortions were found for frequent exposure to toluene (odds ratio 4.7, confidence 
interval 1.4 to 15.9) after adjustment for various covariates (206 cases and 329 referents). This 
study suggests an association between exposure to toluene during early pregnancy and increased 
risk of spontaneous abortion. The result should be interpreted cautiously because the women were 
often exposed to several solvents and other chemicals simultaneously. Furthermore, no information 
on exposure levels is presented. In conclusion the rapporteur (under ESR) considered that the 
results are of limited use for the risk assessment of toluene. 


In another study, rates of late spontaneous abortions were determined using a questionnaire 
addressing reproductive effects in 55 women with 105 pregnancies exposed to toluene (mean 88 
ppm, range 50-150 ppm), 31 women (68 pregnancies) working in the same factory in departments 
where little or no exposure to toluene occurred (0-25 ppm), and an external community control 
group of 190 working class women with 444 pregnancies (Ng et al., 1992b). Significantly higher 
rates for late spontaneous abortions defined as ‘pregnancy loss’ between weeks 12 to 28 were noted 
in the toluene-exposed women compared with those in the internal and external control groups 
(12.9% vs. 2.9-4.5%). The differences in the rates of late spontaneous abortions between groups 
were not likely to be confounded by classical risk factors such as maternal age, gravidity, smoking, 
or alcohol, which were taken into account both in the study design and the analysis. Information on 
pregnancy outcomes might be biased by questionnaire interview. The pregnancies and abortions in 
the factory were not validated by access to medical records or with biological methods. However, 
relatively unequivocal endpoints were used in the questionnaire, thus excluding doubtful 
pregnancies and abortions.  


In the course of this risk assessment the authors of the study clarified that, since the study was a 
cross-sectional observational study that relied on a questionnaire, with information obtained by the 
subject's recall of her recent pregnancy(ies), it was difficult to determine with absolute certainty 
whether a spontaneous abortion had indeed occurred, especially in the first two months after 
conception. It is known that foetal loss is a lot more common than is generally supposed especially 
in the first month immediately after conception. When it occurs, it is often disregarded as a 'missed 
period', when menstruation resumes a month or two later. 


It was concluded in the risk assessment report that the second study cannot be used to establish 
definitively a causal relationship between late spontaneous abortions and toluene exposure. (To 
establish a definite relationship, a prospective study of pregnant women exposed to toluene at 
similar exposure levels (mean 88 ppm, range 50-150 ppm) with individually monitored data on 
toluene exposure and foetal loss would be needed.) However, based on the current evidence 
suggesting an increased risk for late spontaneous abortions, exposing pregnant women to such 
exposure levels would raise serious ethical concerns. Consequently, the results of the second study 
are used as a basis for the risk characterisation of developmental toxicity in humans. 


It is noteworthy that animal inhalation studies provided strong evidence of developmental toxicity 
(lower birth weight and long-lasting developmental neurotoxicity) in the absence of maternal 
toxicity. Furthermore, there were also in total about 45 human cases reported in the literature of so-
called toluene embryopathy as result of sniffing toluene. (These cases resembled foetal alcohol 
syndrome, and there might be a common mechanism.) 


The human LOAEC of 88 ppm (330 mg/m3) and the rat NOAEC of 600 ppm (2,250 mg/m3) were 
taken forward to the risk characterisation. Different MOSs were applied to these data. Risk 
characterisation for workers was made for “toxicity to reproduction (fertility and development)” 
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where the animal data was used with a MOSmin of 30. Another risk characterisation was on 
“toxicity to reproduction (spontaneous abortions)”, where a lower MOSmin of 5 was applied 
because “the NOAEC for this endpoint is derived from human data”. (To correct an error in the 
report, in fact LOAEC and not the NOAEC was used when the MOSs were calculated.)  


The human data was not used for risk characterisation of consumer exposure. 


The case of toluene shows that a human study made with only a few hundred individuals may 
be very important element in the Weight of Evidence evaluation. In this case, the better of the 
two human studies with relevant exposure data led to use of a specific “dose-descriptor” in the 
risk characterisation. In fact, the animal NOAEC and human LOAEC are used in parallel, 
with the respective MOSs and they have led to exactly the same risk assessment result in 
terms of formal conclusions under ESR, thereby showing the relevance of the human data and 
increasing the overall robustness of the assessment.  


Furthermore, the example shows how important it is to consider the confounding factors. Also 
the weaknesses of the human study were adequately reported, i.e. the lack of a definite causal 
relationship and the potential reporting bias.  


Assuming that the MOSmin of 5 (for workers, derived from human data) actually covers (i) 
some of the intraspecies variation and (ii) the step from LOAEC to NOAEL, the case of 
toluene also demonstrates how human data can be used to modify the intraspecies assessment 
factor.  
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ABBREVIATIONS 


Term Definition 


ABS Absorption 


AF Assessment Factor 


AS Allometric Scaling 


AUC Area Under the Curve; Area under the blood/plasma concentration curve vs. 
time curve, representing the total amount of substance reaching the 
blood/plasma 


BMD Benchmark dose; The BMD concept involves fitting a mathematical model to 
dose-response data. The BMD is defined as the dose causing a predetermined 
change in response. 


BMD10 The Benchmark-dose associated with a 10% response (for tumours upon 
lifetime exposure after correction for spontaneous incidence, for other effects in 
a specified study) 


BMDL10 The lower 95% confidence interval of a Benchmark-dose representing a 10% 
response (e.g., tumour response upon lifetime exposure), i.e. the lower 95% 
confidence interval of a BMD10 


Bw Body weight 


Cmax Peak plasma Concentration 


CNS Central Nervous System 


DMEL Derived Minimal-Effect Level; For non-threshold effects, the underlying 
assumption is that a no-effect-level cannot be established and a DMEL 
therefore expresses an exposure level corresponding to a low, possibly 
theoretical, risk, which should be seen as a tolerable risk. 


Dose 
descriptor 


A value obtained from a toxicity/ecotoxicity test or from other relevant data, 
usually the dose needed to induce a specified adverse effect (e.g., 50% lethality) 
or the highest dose not causing adverse effects (e.g., NOAEL). The dose 
descriptor is a basis for determining/setting the DNEL. 


EC3 Effect concentration 3; The amount of chemical required to induce a 
Stimulation Index (SI) of 3. 


ED10 Effective dose 10 %; a dose representing an increased incidence of 10 % due to 
a specific exposure (e.g., to a chemical). 


EFSA  European Food Safety Authority 


ELR Excess Lifetime Risk; additional lifetime risk over the background normal risk 
(or incidence of disease) 


HBMD10 Human BMD10 







Chapter R.8: Characterisation of dose [concentration]-response for human health 
 


185 


HT25 Human T25 


HtLF High to Low dose risk extrapolation Factor 


LC50 Median lethal concentration. The concentration causing 50 % lethality 


LD50 Median lethal dose. The dose causing 50 % lethality  


LED10 Lowest confidence limit of the ED10  


LMS Linear multistage model 


MoA Mode of action 


MoE Margin of exposure 


MOS Margins of Safety 


MOSmin minimal Margins of Safety 


MTD Maximum Tolerated Dose 


NAEC No Adverse Effect Concentration 


NAEL No Adverse Effect Level 


OEL Occupational Exposure Limit 


OR Odds Ratio; the ratio of the odds of an event occurring in one group to the odds 
of it occurring in another group 


ORL Lowest confidence limit of the OR  


PBPK Physiologically-based pharmacokinetic modelling 


RC Risk Characterisation 


RCR Risk Characterisation Ratio 


RR Relative Risk 


RRL Lower bound exposure value associated with the RR-value of 1.1 


SI Stimulation Index 


SMR Standardised Mortality Ratio  


SMRL Lower bound exposure value associated with the SMR-value of 1.1 


sRV Standard Respiratory Volume 


T25 The chronic dose rate that will give 25% of the animals’ tumours at a specific 
tissue site after correction for spontaneous incidence, within the standard life 
time of that species 


TTC Threshold of Toxicological Concern 


TWA Time-Weighted Average exposure  



http://en.wikipedia.org/wiki/Odds�
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wRV Worker Respiratory Volume 
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PREFACE 


 


This document describes the information requirements under REACH with regard to substance 
properties, exposure, use and risk management measures, and the chemical safety assessment. It is 
part of a series of guidance documents that are aimed to help all stakeholders with their preparation 
for fulfilling their obligations under the REACH regulation. These documents cover detailed 
guidance for a range of essential REACH processes as well as for some specific scientific and/or 
technical methods that industry or authorities need to make use of under REACH. 


  


The first version of the guidance documents were drafted and discussed within the REACH 
Implementation Projects (RIPs) led by the European Commission services, involving stakeholders 
from Member States, industry and non-governmental organisations. The European Chemicals 
Agency (ECHA) updates this and other guidance documents following the Consultation procedure 
on guidance1. These guidance documents can be obtained via the website of the European 
Chemicals Agency (http://echa.europa.eu/reach_en.asp). Further guidance documents will be 
published on this website when they are finalised or updated. 


This document relates to the REACH Regulation (EC) No 1907/2006 of the European Parliament and of the 


Council of 18 December 20062 and its amendments as of 31 August 2011. 


 


 


                                                 


 


1   Please note, that this guidance document was updated following the previous guidance consultation procedure 


2 Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the 
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals 
Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93 and Commission 
Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 
93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396, 30.12.2006). 



http://echa.europa.eu/reach_en.asp�
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R.18 EXPOSURE SCENARIO BUILDING AND ENVIRONMENTAL RELEASE 
ESTIMATION FOR THE WASTE LIFE STAGE 


R.18.1 Introduction 


Article 2.2 of REACH provides that "waste as defined in Directive 2006/12/EC of the European 
Parliament and of the Council is not a substance, mixture or article within the meaning of Article 3 
of this Regulation." Therefore, REACH requirements for substances (on their own, in mixtures or in 
articles) in the waste life stage are limited3.  


General information on types, amounts and composition of waste occurring on manufacture and use 
of the substance are to be provided in the Technical Dossier (see Annex VI, point 3.6). In addition, 
manufacturers or importers of a substance as such, in mixtures or in articles4 subject to registration 
under REACH are obliged to take the waste life cycle stage of the substance into account when 
undertaking the appropriate (exposure and risk) assessments under Title II of REACH. In particular, 
according to Article 3(37) of REACH exposure scenarios are defined as “set of conditions, 
including operational conditions and risk management measures, that describe how the substance 
is manufactured or used during its life-cycle and how the manufacturer or importer controls, or 
recommends downstream users to control, exposures of humans and the environment. […]”. The 
waste stage, as part of the life cycle of a substance, needs to be considered in the exposure scenario. 


The waste, in which a substance may be contained, includes waste from manufacture of the 
substance, waste occurring as a consequence of the use of the substance (on its own or in mixtures) 
and waste formed at the end of service life of articles in which the substance is contained.    


For substances for which a Chemical Safety Assessment (CSA) is required, the waste life stage of 
the substance needs to be covered by suitable exposure scenarios, the corresponding exposure 
estimation and the related risk characterisation.  


The conditions ensuring control of risk in the waste life stage of the substance need to be 
documented in the chemical safety report (CSR) and also communicated in the supply chain by 
means of the extended Safety Data Sheet (extended SDS). 


R.18.1.1 Exposure assessment and Chemical Safety Assessment 


The Chemical Safety Assessment is the method that the registrant is required to use in order to 
assess under which conditions a substance can be safely used. An overview on the CSA process is 
provided in part A of the Guidance on IR/CSA. A CSA always includes a hazard assessment, which 
includes classification and labelling, characterisation of PBT/vPvB-related substance properties and 
the derivation of DN(M)ELs and PNECs. This process, described in parts B and C, is the so-called 
Hazard Assessment (HA).  


                                                 


 


3 Further explanation on this is given in the guidance on registration (section 1.6.3.4).  


4 If Article 7 (1) of the REACH Regulation applies. 
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When the substance fulfils the criteria for any of the hazard classes or categories listed in Article 14 
(4) of the REACH Regulation, as amended from 1 December 2010 by Article 58(1) of the CLP 
Regulation, namely:  


 hazard classes 2.1 to 2.4, 2.6 and 2.7, 2.8 types A and B, 2.9, 2.10, 2.12, 2.13 categories 1 and 2, 
2.14 categories 1 and 2, 2.15 types A to F; 


 hazard classes 3.1 to 3.6, 3.7 adverse effects on sexual function and fertility or on development, 3.8 
effects other than narcotic effects, 3.9 and 3.10; 


  hazard class 4.1;  
 hazard class 5.1,  
 or is assessed to be a PBT5 or vPvB6  
 
REACH requires an Exposure Assessment (EA) to human and environment to be performed, as 
described in part D of the Guidance on IR/CSA. The EA has to include the generation of exposure 
scenario(s) (or the identification of relevant use and exposure categories if appropriate) and 
exposure estimation. Manufacture and all identified uses of the substance throughout the entire life 
cycle have to be covered. Furthermore, all the relevant human and environmental exposure routes 
and populations need to be addressed. The goal of the assessment is the final identification of the 
conditions of manufacture and use which ensure that risks are controlled. This information is then 
documented in the exposure scenarios. 
 
  ,  


The different steps for exposure scenario building and for the estimation of exposure are detailed in 
Guidance part D and chapters R.12 to R.18. Chapter R.18 provides information for release 
estimation during the waste life stage, which will be used for the exposure assessment related to 
themanufacture or use. 


R.18.1.2 Aim of this chapter 


This guidance explains how an environmental exposure assessment for the waste life stage can be 
carried out, and which information should be communicated down the supply chain. 


The guidance includes workflows how to structure information on the waste life stage of a 
substance and how to calculate release rates in order to show that risks from the waste life cycle 
stage are controlled. It proposes default values for the parameters determining the exposure 
assessment: fractions of a substance becoming waste at the different life cycle stage, amount of 
substance in waste treated at one site and release factors depending on the type of treatment. It 
explains possibilities and limits for refining such default values if the initial exposure assessment 
fails to demonstrate control of risk. 


At the manufacturing stage, the registrant has detailed knowledge about the amounts and about the 
treatment of waste. However, further down the supply chain, and in particular when the substance 
has entered into articles or consumer products the registrant may have difficulties to get information 


                                                 


 


5 Persistent, bioaccumulative, toxic   


6 Very persistent, very bioaccumulative   
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on the fractions and treatments of waste. Therefore, the guidance outlines two assessment 
approaches: A generic approach may be suitable for assessing the waste life cycles stage, when the 
registrant is unable to obtain specific information on what happens to his substance during the waste 
life cycle stage. A specific approach may be suitable if the registrant has access to more detailed 
information about the wastes generated on use or at the end-of service life of articles. It is assumed 
that waste from manufacturing can always be assessed based on the specific approach. 


Information on the waste life stage may need to be included in the ES. This is the instrument to 
describe and communicate use conditions that are suitable to ensure control of risk to the users and 
information necessary to predict exposure based on these conditions. The guidance suggests which 
information on waste and waste treatments may be useful for these purposes and for DU’s risk 
management. 


The exposure assessment of the waste life cycle stage as well as the documentation and 
communication in the supply chain is exemplified for two substances (see Appendix R.18- 6 and 
Appendix R.18- 7). 


This chapter of the Guidance on Information Requirements and Chemicals Safety Assessment is 
closely related to the following other guidance documents: 


 Chapter R.16 on environmental exposure estimation provides general guidance on 
environmental exposure assessment, in particular exposure estimation. Consequently the scope 
of the current guidance is limited to i) the description of conditions of waste treatment and ii) 
the generation of corresponding release estimates 


 General guidance on how to address risk management measures within a Chemicals Safety 
Assessment is provided in Chapter R.13. 


 General guidance on exposure scenario building is contained in Guidance Part D. 


 Guidance on waste and recovered substances, which explains the legal status of substances 
recovered from waste (and thus not being waste anymore). 


A particular methodology for occupational exposure assessment in waste treatment operations has 
not been worked out due to the following considerations:  Seen from the occupational perspective 
the types of technical processes carried out in waste industries are assumed to be largely the same as 
in other industries, and thus can be described with the process categories of the use descriptor 
system (see guidance part 12)7. Only if certain categories of processes potentially leading to high 
exposure have not been assessed for the preceding life-cycle stages, a particular assessment of the 
waste life stage may be needed. Such an assessment would then be carried out based on the 
methodology described in the guidance chapter R.14 on occupational exposure. Consequently the 
aspects of occupational exposure will only be addressed in section 18.2.3 of this guidance 
(relevance of the waste stage). Regarding the communication down the supply chain the registrant 
may limit the information to just stating which process categories have not been covered in his 
assessment.   


Please note: The Technical Appendices to the guidance include various values suggested as 
default values for waste fractions and release factors. These have been identified and 


                                                 


 


7 The working conditions on landfills and storage places of municipal waste may be an exception here.  



http://echa.europa.eu/web/guest/support/guidance-on-reach-and-clp-implementation�

http://echa.europa.eu/web/guest/support/guidance-on-reach-and-clp-implementation�

http://echa.europa.eu/web/guest/support/guidance-on-reach-and-clp-implementation�
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documented in a study prepared by Ökopol, Institut für Ökologie und Politik GmbH, an 
external service provider commissioned by ECHA. ECHA does not accept any liability with 
regard to the accuracy of these values. 


R.18.1.3 Duties of M/I8 and duties of DU 


R.18.1.3.1 Duties of registrants 


The REACH requirements for substances, mixtures and articles do not apply to waste; and waste 
operations are not downstream uses under REACH. Risks in waste operations are to be primarily 
controlled based on requirements set by waste legislation. Nevertheless manufacturers and 
importers of substances, downstream users and potentially recipients of articles have a number of 
duties under REACH related to substances in waste. 


Waste-related information must be included in the registration dossier for all substances, including 
those for which no CSR and/or SDS is required. Annex VI, section 3.69 of REACH requires the 
registrants to collect “Information on waste quantities and composition of waste resulting from 
manufacture of the substance, the use in articles and identified uses”. M/I are required to specify 
the types of wastes generated at each step in the supply chain (identified uses) and indicate its 
composition with regard to the content of the registered substance (and potential degradation 
products related to the registered substance). Additionally, section 5.8 of the same Annex requires 
“disposal considerations” to be included in the registration dossier if no CSR is required. 


Registrants required to carry out a chemicals safety assessment are expected to cover the whole life 
cycle of the substance in the exposure assessment. Annex I paragraph 5.2.2 of REACH explicitly 
mentions the waste stage is to be assessed where relevant10. In addition, Annex I paragraph 5.1.1 of 
REACH also makes it clear that the Risk Management Measures of an Exposure Scenario shall 
include, where relevant, a description of “waste management measures to reduce or avoid exposure 
during waste disposal and/or recycling”. 


To which extent the waste life cycle stage of a substance is relevant and hence should be explicitly 
addressed in the CSA depends on a number of considerations further explained in Section R.18.2.3 
of this guidance. Such considerations include for example which fraction of the substance amounts 
arrive at waste treatment stage or whether the conditions at waste treatment differ from the 
conditions of use already assessed for previous life cycle stages of the substance. 


R.18.1.3.2 Duties of downstream users 


As a matter of principle, RMM included in the exposure scenario cannot be used to reduce 
obligation under waste legislation. Users of the substance need to follow the local waste legislation 


                                                 


 


8 Manufacturer/Importer. 


9 In addition, for substances registered in amounts between 1 and 10t/a, an indication of the generation of solid waste is 
to be given in the context of environmental exposure (Section 6.2.2 of Annex VI of REACH). 


10 Examples of cases when the waste stage can be considered as not relevant are discussed in Section R.18.2.3. 
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requirements which should be considered when elaborating the ES. The ES should primarily make 
reference to existing OC and RMM identified by the regulatory framework for waste (e.g. IPPC and 
Waste Directives). Downstream users receiving waste-related information in an exposure scenario 
have the duty to implement the advice relevant to their own activity (uses under REACH) and if 
relevant to forward the information further downstream. The information in the ES should 
complement the requirements from waste legislation and focus on the specificities of the substance 
and its risks during the waste stage. The ES information includes i) waste handling at the DU’s site, 
ii) choosing an appropriate route of external disposal and/or recovery and iii) informing customers 
on any waste-related measures particularly needed to control risks. While REACH cannot overrule 
the waste legislation, the registrant should indicate in his exposure scenarios which waste treatment 
techniques have been assessed to be appropriate and which should be avoided. If the recipient of the 
exposure scenario considers the advice inappropriate (e.g. due to conflicts with local waste 
requirements), he should communicate this back to his supplier. The downstream user, fulfilling his 
responsibilities as a waste generator, may also inform the waste service provider on any relevant 
advice he has received via the ES. 


Information related to the waste stage may need to be communicated along the supply chain as part 
of the Safety Data Sheet (SDS). Any actor in the supply chain supplying substances that are 
hazardous in accordance with the criteria defined in Regulation (EC) No 1272/2008 or mixtures that 
are dangerous in accordance with the criteria defined in Directive 1999/45/EC11 must provide an 
SDS to his customers. Under Section 13 of the SDS, information on “Disposal considerations” must 
be given, including (within sub-section 13.1) information on “waste treatment methods”. This 
information should be consistent with the waste-related advice contained in the attached exposure 
scenarios (if a CSR is required for the substance). 


It is important to underline that as waste operations are not identified uses, waste handlers are not 
downstream users under REACH and they don’t receive SDSs and information included in the 
exposure scenario. Their activities are covered by the waste legislation which, as mentioned, need 
to be considered when building the ES. 


R.18.1.4 Overview of this guidance 


Following the introductory sections, Section R.18.2 is dedicated to characterising the waste streams 
with a view to the needs under REACH. First the origins and the destinations of waste are 
explained. The relevance in assessing the waste stage is discussed. Practical advice on how to 
handle the interface between waste legislation and the REACH Regulation is given. 


Section R.18.3 provides the basic workflow and approaches to how Tier 1 release estimates can be 
derived. In fact, two approaches are presented on how to identify the amount of a substance which 
is released to the environment during waste treatment. The generic approach is proposed for 
situations when the registrant has little knowledge about the amounts of waste and the waste 
streams, and does not have an influence on the waste treatments. This may especially be the case for 
substances in consumer products and/or articles. The specific approach is meant for cases when the 


                                                 


 


11 From 1 June 2015 the criteria for classification of mixtures are also those of “hazardous” according to Regulation 
(EC) No 1272/2008, replacing of those of “dangerous” according to Directive 1999/45/EC. 







Chapter R.18 
Exposure scenario building and environmental release estimation for the waste life stage 


 


6 


registrant has more detailed knowledge about the amounts and destinations of waste, e.g. for own 
waste from manufacture. 


Section R.18.4 explains the input parameters necessary for the exposure assessment at the waste life 
cycle stage. It presents how to calculate the release rates for the different environmental 
compartments. It explains the input necessary for the calculation and the algorithm for the 
calculation itself. 


Section R.18.5 is dedicated to the exposure estimation and risk characterisation and it is the link to 
Chapter R.16 for the calculation of PECs. 


Section R.18.6 provides examples of additional considerations on risks related to the waste life 
stage which should be checked by the assessor as a last step of the exposure assessment. The M/I 
may need to consider further actions and communications along the supply chain, if substance 
specific risks so require. 


Section R.18.7 provides an overview of information on the waste stage which may need to be 
documented and communicated. This section explains how to document the conditions of waste 
treatment in the CSR, and how to communicate the measures needed to adequately control the 
identified risk(s) along the supply chain. It shows how the results of the exposure assessment should 
be extracted for documentation in the registration dossier, in the chemical safety report, in the SDS, 
and in the exposure scenarios for the different uses. 


Detailed and specific information to support the implementation of the approaches presented in the 
guidance are provided in the appendices. Table R.18- 1 indicates the content of each appendix. 


Table R.18- 1: Appendices and their content. 


Appendix Content 


R.18-1 Definitions of the relevant terms. 


R.18-2 Default release factors for release estimates for different waste treatment processes. This 
Appendix also gives general information on how to refine the values for more specific 
estimates. 


R.18-3 Schemes reflecting the distribution mechanisms for the substance in different types of 
waste treatment processes; to be used for iterations or when performing a specific 
exposure assessment. 


R.18-4 Default values for the standard parameters required for building an exposure scenario. 
This Appendix provides information for the estimation of the amount of substance 
treated at the waste stage. 


R.18-5 This Appendix provides information for refinement options in order to derive more 
accurate release factors. It also presents generic exposure scenarios for the main waste 
streams 


R.18-6/7 The approach suggested in this guidance is exemplified for two substances. 
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Figure R.18- 1: Illustration of the workflow and location in the guidance of the relevant 
information 
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R.18.2 Characterising waste streams 


As stated above, the M/I is required to describe suitable conditions of waste treatment and assess 
the related exposure arising from the waste stage of the substance following manufacture and all the 
identified uses (and subsequent service life) covered by the registration. Where this is applicable, he 
may assume that waste treatment takes place following the technical standards defined in the 
relevant waste legislation. To meet the requirements of the exposure assessment for the relevant 
waste life cycle stage, the registrant has to identify types and quantities of wastes containing the 
substance. It must be noted that the scope of this guidance is limited to waste legally treated in 
waste infrastructures. Assessment of waste remaining in the environment has not been included and 
no particular sections have been proposed for such waste. Waste remaining in the environment is 
assumed to be covered by the service life assessment12. 


In order to simplify and structure the exposure assessment of the waste stage, the current assessment 
approach distinguishes three main waste streams, each of which is connected with the most typical 
waste treatment processes: municipal waste (MW), recycling waste (RW) and hazardous wastes 
(HW) (see Section R.18.2.2). This simplified approach takes into account the fact that the registrant 
is not usually able to fully trace the waste treatment processes his substance is finally submitted to. 
By following the workflow described in this guidance, the registrant will be able to assess releases 
which are necessary to derive exposure occurring during those processes. In relation to the 
identified uses, the M/I may find that not all of these three main processes are relevant for 
assessment. 


R.18.2.1 Origin of wastes 


Waste streams may be generated at each stage in the supply chain. The M/I is required to collect the 
following type of information on operational conditions of waste generation and existing/suitable 
waste management routes, when relevant considering the substance to be assessed and its specific 
life cycle: 


 Residues from manufacture of a substance which are regarded as waste: it can be assumed that 
the M/I has all necessary knowledge available in-house: Mass balancing calculations (fraction 
of substance to waste via cleaning and maintenance operations need to be added in any case) 
which can be taken from the IPPC application or solvent management plans under the VOC 
Directive13, and hence this information can be used to determine the amount of a substance in 
waste. The M/I should also know which waste management route(s) can be used. 


 Residues from formulating mixtures (e.g. cleaning operations, low quality charges) and transfer 
of substances from/to containers further downstream, regarded as waste: the waste operations 
may need risk management comparable to that applied to the mixture. The M/I may contact 
downstream users and their sector organizations to obtain information on usually applied and 
most appropriate waste treatment routes. Also, information on the fraction of substances 
remaining in empty containers and the losses to waste occurring during cleaning operations of 


                                                 


 


12 In this regard it should be noted that other waste sources like e.g. littering are not considered as waste streams. 


13 Council Directive 1999/13/EC on Volatile Organic Compounds, amended via Article 13 of Directive 2004/42/EC 
(Paint Directive). 
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mixing equipment are likely to be available at formulators’ level.  For the purpose of clearly 
identifying the wastes, it may be considered desirable to use waste codes, preferably those of the 
European List of Waste (LoW). Legislation on (hazardous) wastes14 and the list of waste15 can 
support the identification of types of waste from downstream uses. Furthermore, types of waste 
and approximations of the substance contents therein can be derived from the use descriptors or 
general knowledge of the use of a substance in mixtures. 


 Residues from use of mixtures (e.g. spent lubricants, overspray from spray painting, exhausted 
baths), regarded as waste: The composition and the physical state of such waste may or may not 
largely differ from that of the applied substance. Residual liquids from dying/finishing textiles 
or surplus of printing inks or coatings may be similar in composition to the mixture initially 
applied. In other cases, like for example spent lubricants or metal cutting fluids, the chemical 
applied in the process will have largely changed its composition. This also applies to substances 
contained in residues from air purification or on-site waste water treatment. The risks of 
handling the waste (and the corresponding risk management) may be driven by these changes in 
composition rather than the registered substances in the waste. The M/I may contact 
downstream users and their sector organizations to obtain information on usually applied and 
most appropriate waste treatment routes. For the purpose of clearly identifying the wastes, may 
be considered desirable to use suitable codes, preferably those of the European LoW for typical 
waste types (e.g. spray paint sludge). Also, information on the fraction of a mixture entering 
into the waste stream is likely to be available at DU level, e.g. from IPPC applications or solvent 
management plans under the VOC Directive. Public information on types and composition of 
wastes from downstream uses can be found in sector specific publications, from associations in 
BREF documents16 for specific sectors or waste specific publications. These publications may 
also specify recommended or legally required waste treatment processes.  The BREF on waste 
incineration and the BREF on waste treatment describes which types of wastes can be treated in 
different waste treatment processes. 


 Residues from processing articles (in which the substance has been incorporated) in the 
production of articles, regarded as waste. The M/I has no direct access to information through 
the supply chain (processing of articles is not a downstream use under REACH), and thus he 
needs to work with default assumptions from literature or obtained from specialised waste 
companies or their associations. However such waste (e.g. paper scrap, plastic scrap, metal 
scrap) is principally recycled along the same routes as corresponding waste from articles at the 
end of service life. 


 Articles at the end of their service life (post-consumer waste). The M/I has no direct access to 
information through the supply chain (use of articles is not a downstream use under REACH), 
and thus he needs to work with default assumptions from literature or obtained from specialised 
waste companies or their associations. These are for example companies dismantling cars, 


                                                 


 


14 An overview of waste legislation as well as links to specific directives and regulations can be found at 
http://ec.europa.eu/environment/waste/index.htm  


15 Last version to be consulted on the Eur Lex website ( http://eur-lex.europa.eu/en/index.htm). 


16 Best available techniques reference documents.  Apart from the BREFs on the waste management sector, which 
provides associated emission levels related to the use of BAT, other documents are available for several industrial 
sectors, describing processes, emission limits as well as providing information on typical wastes generated.  They can 
be obtained at http://eippcb.jrc.es/reference/ 
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household appliances, or electronic articles, companies collecting and processing waste paper or 
packaging material, or companies dismantling buildings. 


 Residues from treatment in dedicated waste treatment facilities which are still regarded as 
waste. Residues such as slags or filter dust from waste incineration, residues from re-distillation 
of solvents, dust fractions from milling end-of life articles may need to be covered by the 
assessment of the waste life stage on a case-by-case basis. The registrant may conclude that the 
conditions of treatment of such materials have already been assessed under previous life stages 
or that the quantity of substance in secondary waste is not relevant for exposure assessment 
purposes (see Section R.18.2.3). The M/I has no access to information through the supply chain 
and thus, when the assessment is to be performed, he will need to work with default 
assumptions from literature or obtained from specialised companies or their associations. 


It should be noted that “residues”, which have here the meaning of unintended output of a process, 
are not always to be considered as waste and thus may not have to be covered by the assessment of 
the waste life stage. On a case-by-case basis, such substances may be considered as internal 
residues and thus to be covered as part of the ES for the manufacture or downstream uses. 


The Outputs of this initial analysis are: 


 Types of chemical products and articles that may become waste during the life cycle of the 
substance. Based on this, the appropriate entries in the European LoW may be identified. 


 Identification of residues from environmental risk management (onsite abatement) measures 
applied during the life cycle that will be disposed of as waste. 


 


Figure R.18- 2 provides an overview of waste generation during the life-cycle of a substance and 
examples of related possible sources of information. 
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LoW = List of Waste (established by Commission Decision 2000/532/EC), DU = downstream user, SDS = Safety Data 
Sheet                                                                                                                                                                                                   


Figure R.18- 2: Types of waste generated along the life cycle of a substance 


R.18.2.2 Destinations of wastes 


The waste sector consists of a large variety of actors, and wastes usually undergo several treatment 
steps before they are either disposed of or recovered.  These steps may be performed at one or 
several sites, frequently involving separation or mixing of different waste fractions. In this regard, 
the waste treatment chains are similarly complex to supply chains. 


The registrant possesses full information on his own manufacturing waste and in certain cases also 
on the waste of downstream use concerning the waste’s nature and composition, as well as the 
applicable waste treatment process into which it enters. However information on the amounts of 
substance becoming waste later in the supply chain or after the consumer stage (interruption of the 
information chain) may be complicated to obtain and the assessment becomes more difficult. 


With the aim of simplifying the assessment of the waste destination, the guidance proposes three 
main waste treatment destinations which the registrant may consider for the assessment of the waste 
stage related to the identified uses. In this Section a general description of the three main waste 
destinations is provided. 
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R.18.2.2.1 Municipal Wastes (MW) 


According to the Landfill Directive (1999/31/EC, as amended), municipal waste is defined as: 


“…waste from households, as well as other waste, which, because of its nature or composition, is 
similar to waste from households.” 


According to this definition, substances contained in municipal wastes could originate from any 
activity or article. Municipal wastes originate not only from private households, but could also stem 
from manufacturing and downstream uses (non-hazardous wastes17) of the substance as such, in 
mixtures or in articles. This category also includes processing aids because they may contaminate 
other materials during their use, which are later disposed of as municipal waste, e.g. packaging 
materials, clothes or rags. 


The approach suggested in the guidance is to consider municipal waste as destined for two main 
waste treatment processes: landfill and thermal treatment. Certain (fractions of) municipal wastes 
could also enter recycling processes. This is not reflected in the assessment of the waste entering the 
main waste stream MW, but rather in the waste stream “recycling wastes” (see Section 18.2.2.2 
below). However, the municipal waste stream covers recovery18 mainly related to heat energy 
recovery from thermal treatment of wastes. This is not explicitly addressed, as recovery is regarded 
as part of “thermal treatment” and hence covered by that. 


R.18.2.2.2 Article waste for recycling (RW) 


This waste stream comprises solid non-hazardous wastes that contain substances or materials 
which are to be recycled from article waste19. 


Origins of wastes for recycling can be materials or articles used by consumers, industrial or 
professional users which are collected via special collection systems. Furthermore, off-
specifications from downstream users (solid materials) could enter this waste stream. Substances 
could either be recycled as such or be attached to (e.g. as component in a coating) or contained in 
materials (e.g. additives) which are recycled. 


Materials likely to be recycled are either of high value (e.g. precious metals) or those which remain 
unchanged and scarcely diluted during use (e.g. glass). Under the recycling process the main 
fractions paper, glass, ferrous and non ferrous metals, rubber, mineral construction materials and 
plastics will be distinguished and further discussed. Furthermore the shredding scenario for 


                                                 


 


17 “Hazardous waste” is to be understood to as defined in Directive 2008/98/EC. Hazardous waste is defined in article 
3(2) and hazardous properties are listed in Annex III of that Directive. 


18 Note that under REACH, recovery is understood as recovery of substances from wastes, either as such or as part of a 
material / mixture.  This understanding differs from that under waste legislation (see also appendix R.18-1). 


19 “Non hazardous waste” is here defined according the waste legislation. It may nevertheless contain hazardous 
substances. In some cases parts of the waste may be classified as hazardous and separated. For example if End-of-Life 
Vehicles (ELVs) are collected and dismantled, braking fluids or hydraulic oils are hazardous liquid wastes, which 
would occur in the recycling waste stream. The assessment of treatment of these components would be carried out in 
the context of the third waste stream (hazardous wastes) and would not be considered as entering the RW stream. 
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recycling waste is addressed since its assessment may be relevant for all substance contained in 
recycling waste20. 


In addition, recycling wastes include complex articles and end-of-life article wastes for which 
specific legal requirements and/or voluntary regimes exist to support separate collection and waste 
treatment. This includes complex articles like vehicles, electric and electronic equipment and 
batteries possibly containing hazardous substances, as well as packaging consisting of several 
materials. Table R.18-2 correlates the use descriptors for article categories with the most likely 
recycling processes. As shown in the table, some of the waste streams are classified as hazardous 
according the Waste Directive and are not to be included in the general destination “Recycling 
Waste”. These are instead to be considered as entering the waste destination “Hazardous Waste” 
described in the next section. 


Table R.18-2: Correlation of article categories with recycling waste streams 


Article categories Waste treatment for recycling wastes 


AC 1 Vehicles End-of-life vehicles => 
metal recycling, plastic recycling, glass recycling (oils and brake fluids are treated 
as hazardous waste (HW)  


AC 2 Machinery, mechanical 
appliances, electrical/electronic 
articles 


Waste electronic and electric equipment (WEEE) =>  
metal recycling, plastic recycling, glass recycling (TV and PC monitor) 


AC 3 Electrical batteries and 
accumulators 


Metal recycling 


AC 4 Stone, plaster, cement, glass 
and ceramic articles 


Glass recycling, recycling of construction materials 


AC 7 Metal articles Metal recycling  


AC 8 Paper articles Paper recycling 


AC 10 Rubber articles Rubber recycling 


AC 13 Plastic articles Plastics recycling  


 


The destination of wastes for recycling are the specific recycling processes applicable either to the 
substance or the material in which it is contained. 


R.18.2.2.3 Hazardous Wastes (HW) 


According to legislation, waste has to be classified as hazardous if it fulfils the criteria defined by 
the Hazardous Waste Directive21. A waste could be classified as hazardous because of the contents 


                                                 


 


20“Shredding” scenario in particular may represent important source of exposure for the waste life stage but, as for 
“Road construction” scenario, is scarcely covered by Community legislation. Considerations for assessment and option 
for refinement are provided, as for the other scenarios, in the appendices. 


21 Directive 2008/98/EC on waste (Waste Framework Directive), defines, in article 3(2) the term hazardous waste as 
“waste which displays one or more of the hazardous properties listed in Annex III. 
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of the assessed (hazardous) substance, but also because of the presence of other hazardous 
components. According to waste legislation, hazardous wastes are to be subjected to more specific 
waste treatment processes. Although some wastes from consumer uses (e.g. paints residues, light 
bulbs, packages of biocides, …) may be hazardous, most of the hazardous wastes are generated in 
manufacturing and downstream uses of the substance concerned. 


The assessed substance could be contained in hazardous wastes from: 


 manufacturing (residues and off-specifications, cleaning of equipment), 
 downstream uses of mixtures, e.g. cleaning solvents, metal cutting fluids, treatment baths (e.g. 


metal plating, textile dying), paints, lubricants. In general the waste could occur in the form of 
unused left-overs of the original mixture, residues of the mixture lost from the application 
process (e.g. when cleaning equipment), contaminated packaging, exhausted processing aids; 


 risk management measures applied by manufacturers or downstream users, e.g. filters of 
exhaust gas cleaning devices, sludge from on-site waste water treatment, removal of particles 
from the ground but also clothing of workers, gloves or face masks, 


 consumer uses of classified mixtures (residuals, packaging, contaminated equipment). 
 
In the hazardous waste stream also waste oils will be addressed, despite the fact that specific 
legislation22 is in place requiring separate collection and promoting material recovery/recycling. 
The same applies e.g. to solvents. This is due to waste oils being hazardous and the fact that specific 
treatment processes for liquid wastes are provided in more detail in Appendix R.18-2. 


R.18.2.3 Relevance of the waste stage and definition of the assessment to be carried out 


The M/I should determine the scope of his assessment by defining the relevant lifecycle stages. 
Waste may be generated from any manufacturing or use of a substance. However, there may be 
cases where the registrant can conclude that the assessment of the waste stage is of no relevance for 
the outcome of the CSA. Whenever the waste stage has to be assessed, the type of assessment 
(qualitative or quantitative release/exposure considerations) and the resulting communication needs 
via exposure scenario should be determined. 


R.18.2.3.1 Assessment of the relevance of the waste life cycle stage 


The relevance of the waste stage within the exposure assessment for a substance is to be understood 
as the outcome of an overall consideration which takes into account different qualitative and 
quantitative elements, such as type of substance becoming waste, type of waste, amounts of 
substance in waste or conditions at the waste stage. An up-front conclusion that there is no need to 
carry out a more detailed exposure assessment for the waste stage should be well documented and 
justified in the CSR. 


The following criteria are examples of bases for concluding on the potential non-relevance of the 
waste stage. They should be used within an overall analysis on relevance of the waste stage within 
the exposure assessment, and not in isolation from each other. 


                                                 


 


22 Directive 98/2008/EEC (WFD). 
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 The substance is used as an intermediate under strictly controlled conditions: Waste is generated 
only during manufacture of the intermediate and its use for manufacture of another substance. 
Waste from use of intermediates under strictly controlled conditions is not to be covered in a 
CSA, since such intermediates are exempted from the CSA requirement under REACH23. 
Please note: If the residues (or by-products) from manufacture are placed on the marked as non-
waste, registration as a substance under REACH is required. 


 The substance reacts upon end use: After reaction, the substance as such no longer exists and 
therefore no further lifecycle stages exist24. In such cases the quantitative assessment can be 
limited to the waste amounts which occurred before reaction25. Please note: In order to draw 
such a conclusion, the M/I needs to consider the extent to which the reaction occurs on end-use 
conditions, i.e. whether 100% of the substance reacts or a fraction remains; furthermore it 
should be considered whether reaction products other than those intended occur or not. 


 The substance is used in fuels26: The use as fuel implies the destruction of the substance in that 
process. Hence, only wastes from the lifecycle stages before the use as fuel could contain the 
substance. Please note: The reaction products of inorganic substances or constituents 
(impurities) of substances within the fuel may still exist after incineration. The M/I would need 
to take this into account before concluding that the waste stage of a substance is not relevant. 


 The substance is used as a processing aid, and is fully emitted to air or waste water on end-use. 
These fractions are no longer relevant for subsequent waste life stages.  


 Only small fractions of the mass flow of the substance end up in the waste stage. This 
consideration should take into account the initial quantities of the substance placed on the 
market and the outcome of the assessment for the previous life stages.   


 The conditions in the waste stage are already covered in the exposure assessment for other life 
cycle stages, and it can be concluded that the expected releases to the environment from the 
waste stage are significantly lower than those from the previous life cycle stages.  


 The conditions in the waste stage are already covered in the exposure assessment for other life 
cycle stages, and it can be concluded that the anticipated waste treatment does not include 
processes that could lead to higher occupational exposure than already assessed for other life 
cycle stages. For example, dust forming processes may not be relevant for the downstream uses 
of a substance, and thus they are not covered in the exposure assessment. However during the 


                                                 


 


23 Note that waste related information may need to be included in the dossier for registration purposes (section 3.6 of 
Annex VI and Articles 17(2)(f) and 18(2)(f) to the extent that the manufacturer is able to submit it without any 
additional testing). 


24 If the substance is used in excess to its co-reactant, relevant and particularly hazardous wastes may be generated.  
This is often the case in two-component packages, which are mixed (manually) directly before use. Here, wastes from 
the non-reacted substance remaining in packaging, from cleaning or from other residues should be regarded as relevant 
and assessed. 


25 Nevertheless the risk from the disposal of the reacted product should be considered by M/I. Also downstream users 
supplying substances for reaction upon end-use should consider wastes from the reacted product. 


26 When assessing substance used as fuels Directive 98/70/EC should be considered as well as further uses exempted 
from authorisation under Article 56(4) REACH. 
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waste stage milling processes (e.g. for electronic articles) may be carried out, potentially leading 
to respiratory or dermal exposure. In such cases the registrant would be expected to additionally 
include the conditions at waste stage into his exposure assessment.     


 The expected concentration of the substance at waste stage falls below the cut-off 
concentrations laid down in article 14(2) of REACH, and the overall amount of substance in 
waste is sufficiently low so that no relevant release rates to the environment could occur.  


If the waste stage of a substance includes or exclusively consists of recovery processes, this may be 
the end of the lifecycle of the substance, if the end of waste life is reached during the process. At the 
same time a new life-cycle starts. The waste entering the recovery process is part of the first life 
cycle and to be assessed by the registrant. The recovered substance as such or in a mixture or an 
article is however placed on the market under the responsibility of the company undertaking the 
recovery27. The substance manufacturers and the legal entity performing the final recovery may co-
operate by sharing their knowledge – the manufacturer of the substance needs information on the 
recycling process for his CSA, and the recycler needs to know details on the manufactured 
substance in order to potentially benefit from the exemptions for recovered substances (Article 
2.7(d) of REACH). 


The description of use (see descriptor system in Chapter R.1228) may help to identify i) suitable 
waste categories from the European LoW and ii) waste categories with special EU requirements 
under waste regulations. Where no information is available the registrant may choose to contact 
representative customers. 


R.18.2.3.2 Type of exposure assessment required 


Once the relevant waste stages have been identified, the registrant should determine the type of 
assessment suitable for the CSR and the related recommendations/assumptions to be communicated 
down the chain. The following matrix provides an overview on the generic assessment cases that 
may occur.  


Table R.18- 3: Generic assessment cases and related information to be communicated 


 Exposure estimation and risk 
characterisation 


Exposure scenario information for 
communication 


Technical standard for waste 
treatment technique laid down 
in EU legislation (including 
emission limits and required 
process parameters). 


Qualitative argumentation why the 
suggested treatment technique is 
suitable to prevent/minimise 
releases of the substance to the 
environment  


 fraction of substance becoming waste 


 suitable waste codes 


 specification of suitable waste 
management measure or treatment 
technique 


 any behavioural advice to waste generator 


The suggested waste treatment Quantitative release estimation  fraction of substance becoming waste 


                                                 


 


27 The Guidance on waste and recovered substances explains in detail the requirements for recovered substances and for 
exemption under Article .2(7) of REACH and the information to be collected by the recycler. 


28 Guidance on IR/CSA which is available on the ECHA Guidance website. 
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technique can be legally carried 
out under a wide range of 
conditions impacting on the 
expected release rate. 


and quantitative risk 
characterisation 


 suitable waste codes 


 specification of suitable waste 
management measure or  treatment 
technique  


 specific requirements for the treatment 
technique including effectiveness 


 any behavioural advice to waste generator 


The substance properties 
suggest that the conditions of 
treatment do not lead to 
destruction or immobilisation of 
the substance (e.g. metals in 
incineration or volatile/water 
soluble substances in landfills). 


Quantitative release estimation 
and quantitative risk 
characterisation 


 fraction of substance becoming waste 


 suitable waste codes 


 specification of suitable waste 
management measure or treatment 
technique  


 specific requirements for the treatment 
technique including effectiveness 


 any behavioural advice to waste generator 


 


A qualitative assessment on release and potential risks should be based on: 


- physico-chemical properties of the substance, 


- hazard properties of the substance, 


- potential degradation products 


- amount of waste, 


- conditions of treatment operations in disposal and recovery. 


When a defined standard does not exist or the substance is not eliminated (destruction or 
immobilisation) during the process, a release estimation and quantitative risk characterisation is 
necessary to support the conclusion on waste process and conditions for safe handling of waste. 


A particular approach is needed regarding landfills for mixed municipal waste or construction 
waste. Since no good models exist to predict the releases from landfills, the registrant should 
demonstrate control of risk based on a qualitative argumentation as to why the substance is unlikely 
to be released under landfill conditions. This argumentation may be based on volatility, water 
solubility, degradability and adsorption behaviour. 


In addition a number of further risk aspects should be considered in the assessment of the waste life 
stage: The following list gives examples of such risks: 


 Substances with PBT properties would in any case require an accurate qualitative assessment 
according to the specific requirements resulting from the inherent fact that no safe levels 
(PNECs) can be defined; 


 Formation of break-down products during thermal treatment: Certain substances could form 
toxic, persistent and bioaccumulative breakdown products under thermal stress during waste 
treatment (e.g. halogenated flame retardants in plastic/copper composite material); 


 
o The M/I should quote available information in the CSA; 


o Relevant information is to be forwarded to DUs via the SDS and the ES; 
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o Compliant incineration plants should not lead to unacceptable releases of dioxins or 
other newly formed substances of specific concerns; 


 Occurrence of the substance in products/articles made from recycling materials: substances 
which are likely to be recycled should be assessed with regard to their potential of 
“contaminating” products made from secondary raw materials (e.g. flame retarded plastics 
should be prevented from being used in children’s toys); 


 
o To be qualitatively assessed in the CSA; 


o Prevention of occurrence by preventing the material from entering relevant waste 
streams in significant amounts. 


R.18.2.4 Advice on how to handle the interface between REACH and Waste Legislation 


The registrant must always consider the possible borderline between the REACH regime (from 
manufacturer to final downstream user) and the waste regime (from waste generator to final 
disposal or recovery operation). Thus companies may have two roles at the same time: Downstream 
user and waste generator; waste-recycler and placer on the market of a (recycled) substance. 


In order to handle the interface between the two legislative systems in a proper way the M/I and DU 
should take note of the following: 


Internal handling of substances in waste: the DU is still responsible for applying the operational 
conditions (OC) and risk management measures (RMM) identified in the exposure scenario, 
although the waste regime may already apply. This relates for example to occupational and 
environmental measures to prevent exposure from internal collection and storage of waste, and 
onsite pre-treatment of residues regarded as waste, for example by extracting water. The DU is also 
responsible for sending the waste to appropriate waste treatment as identified in the ES and in line 
with waste management legislation. The duties of the DU under REACH end when the residues 
have been transferred to the responsibility of an authorised waste management company. 


Cleaning and regeneration of empty/contaminated/used processing aids or product aids (e.g. re-
distillation of cleaners, washing of cleaning wipes) outside waste legislation is regarded a 
downstream use under REACH. Such operations will not be covered in this guidance. 


Residues that may occur in onsite pre-treatment of waste-water and exhaust air (as a result of 
environmental risk management measures) and which are to be disposed of in waste treatment 
facilities should be covered in the waste management section of the relevant exposure scenarios. 
Hence, this guidance suggests considering the status of residues generated by any process: 
whenever they are regarded as waste, these may need to be covered in the assessment of the waste 
life cycle stage. 


R.18.3 Tier 1 Quantitative exposure assessment for the waste life stage 


Environmental exposure as described in Guidance R.16 includes two steps. 


Step 1: Determination of releases to the environment at local and at regional scale, driven by the 
operational conditions and risk management measures relevant for the different uses. 
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Step 2: Assessment of distribution and fate of the substance in the environment leading to 
certain concentrations of the substance in the different environmental compartments. 
Distribution and fate are mainly driven by substance properties, once the substance has been 
released to the environment. 


The first step is addressed in this guidance, however focusing exclusively on the waste life stage. 
The second step is only addressed in Guidance R.16 and the assessment is independent of the life 
cycle stage at which the releases occur. 


Two scenarios are to be assessed regarding the releases to the environment (step 1). The local 
scenario covers releases from point sources in a local environment. The regional scenario covers all 
releases taking place at regional scale (including those from point sources). The “regional scenario” 
does not refer to a specific region in the EU but is a standardised calculation model. The regional 
scenario is needed to derive “background” values for the local scenario in order to take account of 
the fact that the exposure in a local environment is also influenced by releases that take place 
elsewhere. 


R.18.3.1 Releases at local scale  


The guidance focuses on the calculation of the release rates (Elocal, air; Elocal, water; Elocal, soil) of the 
substance during the waste stage. From these releases exposure estimation for the different 
environmental compartments can be derived, as described in the guidance chapter R.16. 


The suggested approaches in this guidance allow the identification and derivation of the input 
parameters of the release assessment: fraction becoming waste (fwaste), amount of substance treated 
per installation per day (Qmax,local)29, and the release factor (RF) necessary for the derivation of the 
release estimates. The latter depend on, e.g., physical-chemical properties of the substance and the 
operational conditions (OC) and risk management measures (RMM) implemented in the waste 
treatment installation. These three parameters are described in Section R.18.4 and detailed in 
Appendix R.18-2 and Appendix R.18-4. 


For the determination of the amount of substance per waste treatment installation (Qmax,local), two 
generic cases have to be distinguished: 


 Manufacturing and use of the substance in the industrial setting. In a default conservative 
assessment it would be assumed that the manufacture takes place in one installation only, 
and also that the waste types originating from that manufacturing process are disposed of in 
one installation per required treatment type only. The same assumptions are made for uses at 
industrial sites. Additives for very particular rolling oils in the steel industry may be an 
example here. Thus the total volume of the substance in a waste stream resulting from 
manufacture or from use would be concentrated in one treatment site in the region. Based on 
higher amount of or more detailed information the registrant may refine the assumptions in 
the default assessment. 


                                                 


 


29 This determinant is comparable to the daily use at site (Ddaily) for an industrial setting in environmental exposure 
assessment (see Chapter R.16, section R.16.3.2.1). 
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 Wide dispersive use of the substance and service life in articles. In a default conservative 
assessment it would be assumed that the use takes place evenly distributed over the EU by 
many single users. Consequently the total volume of the substance in a waste stream 
resulting from dispersive uses or from article service life would be distributed across various 
waste treatment sites in the region. The number of sites to be assumed may vary, depending 
on the structure of the waste treatment type. 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Figure R.18-3: Determinants and results of local release assessment for the waste stage. 


 
As shown in  


 


 


Figure R.18-3 the results of the release assessment are release rates (estimates) to the relevant 
environmental compartments which occur during the waste stage of the assessed substance.  
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This guidance provides two approaches for exposure scenario building for the waste life stage. On 
the basis of the amount of available information on uses, wastes and waste treatment processes, 
registrants and other actors may chose between: 


 a generic assessment, or 
 a specific assessment based on more specific information on wastes and waste treatment 


processes. 
 
The generic approach is useful when the available information on waste and waste treatments is not 
sufficient to allow use of the specific approach. In the generic approach, default parameters are 
provided to estimate, for each exposure scenario, the fractions of substance ending up in one of the 
main waste streams (MW, RW, HW) and general release rates will be calculated based on worst 
case release factors. Different assumptions need to be made between industrial uses generating 
waste (substance amount in waste may concentrate in fewer treatment sites) and wide dispersive 
uses generating waste (substance amount in waste is likely to be treated in a more dispersive waste 
treatment infrastructure). 


The specific assessment is especially useful for wastes from manufacturing, because all information 
is available to derive release to the environment. The same may apply to well-defined industrial 
uses of substances, where the corresponding industry sectors may have most of the required 
information available. 


In any case it should be considered that use of the specific approach may be better for hazardous 
substances, since the results of the generic approach may be too conservative. 


Also, downstream users conducting a DU CSR may choose to make a specific assessment as they, 
like the substance manufacturer, have access to all information needed for a specific assessment of 
their waste. 


In Sections R.18.3.3 and R.18.3.4 the generic and specific approach are briefly presented to enable 
the registrant to decide which approach is better applied in the specific case. Determinants and 
algorithms used in the exposure assessment are provided in Section R.18.4. Detailed information for 
implementation of the approach and necessary calculations are provided in Appendix R.18-2, 
Appendix R.18-3 and Appendix R.18-4. The approach is exemplified in Appendix R.18- 6 and 
Appendix R.18- 7 for two different substances. 


R.18.3.2 Releases at regional scale 


As with other life cycle stages, the waste life stage contributes to releases of the substance at 
regional scale. In the context of Guidance R.16, this is a standard model of a European region with 
about 20 Millions inhabitants30 and defined parameters (e.g. size, volume of water, soil, sediments 
and biota, etc…). In order to calculate the regional releases from waste treatment in the default 
conservative approach (Tier 1), again two cases are distinguished: i) Waste from manufacture and 
industrial uses and ii)  waste from dispersive uses and article service life. The fraction of the 
registrant’s total amount per use assumed to be treated in the region (Qmax,regional) is different for the 


                                                 


 


30 The model assumptions are still based on the original 15 EU Member States. For EU 27 the region represents 5% of 
the EU and thus the current model may slightly over-predict the true regional releases. 
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two cases: For manufacture and industrial uses the total use and related waste amount is assumed to 
occur in one region. For dispersive use and article service life, it is assumed that 10% of the 
registrant’s total volume occurs in the region for use and related waste treatment. 


At regional scale all the releases occurring at the different life cycle stages are summed up. 


Figure R.18- 4 shows the input parameters and the results of the release assessment at regional 
scale. The outputs are the annual amounts of substance released to the different environmental 
compartments. 
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Figure R.18- 4: Determinants and results of regional release estimation for the waste stage.  


 


R.18.3.3 Workflow for the generic approach  


If the registrant chooses to make a generic assessment, he should follow the steps indicated in the 
workflow in Figure R.18-5. 


The generic release estimate uses conservative default values for identifying waste amounts and 
fractions entering into the three main waste streams. Furthermore, generic exposure scenarios can 
be selected containing default release factors and assumptions on implemented risk management in 
the processes. 


The workflow aims to assist the M/I in structuring the origins and types of wastes containing his 
substance, as well as related waste treatment processes. Based on this structure, a tiered assessment 
is described in Section R.18.4, for which default values are provided for a first tier assessment in 
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Appendix R.18-2 and Appendix R.18-4 and information for refining scenarios is proposed in 
Appendix R.18-5. 


The approach only covers the identification of releases of the substance from the different waste 
treatment processes to the environmental compartments water, air and soil (release estimation). Any 
fate modelling, i.e. the behaviour of the substance in the environment (e.g. biodegradation, 
adsorption to organic matter) is not included as it is assumed that fate modelling with e.g. EUSES31 
is carried out on a routine basis. 
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Figure R.18-5: Workflow for generic approach 


 


The approach suggests grouping of wastes into three waste streams (municipal waste, recycling 
waste and hazardous waste) in order to structure and simplify the assessment. Based on information 
on types and composition of wastes and uses generating these wastes, the M/I can estimate the 
amounts of the substance contained in wastes entering each stream. The assessment has to be 


                                                 


 


31 EUSES is a software which has been developed in the course of the assessment of risks from existing substances.  
Among other, EUSES can be used to predict how the substance behaves in the environment, based on information on its 
properties, it calculates concentrations of the substance in different environmental media. 
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performed differently for industrial setting uses and wide dispersive uses. The release estimate can 
be performed using the defaults proposed for the various waste treatment processes (see Appendix 
R.18-2 and Appendix R.18-4). 


In the scenarios for assessment it is assumed that any handling and pre-treatment of waste occurs at 
the same site as the main treatment process (in order to provide a more conservative assessment) 
whilst being aware that these processes may also take place at different sites. If a risk is identified, 
the logics and information sources can be used to refine the assumptions in the generic scenarios. 


The approach takes into account that in most cases the M/I cannot influence which waste streams 
and waste treatment process a mixture or article containing the substance ends up in. Hence, the 
registrant has no influence on the type and effectiveness of RMMs applied by the operators of waste 
treatment installations, as exposure scenarios and recommendations in the SDS do not reach them 
and are not binding for the waste sector. However, the registrant can inform the DUs on waste 
management measures, including the decision on which waste treatment route/process should be 
selected or may raise concerns for a specific waste. The registrant could therefore refine his 
assessment by limiting the suggested waste treatment processes and/or prescribing specific 
operational conditions or risk management measures. He is then to include the information into the 
exposure scenario communicated down the supply chain and recommend that waste be treated in 
accordance with these recommendations. Such information may be obtained from CEFIC’s risk 
management library32, EU BAT reference documents, SPERC33-fact sheets provided by the waste 
management sector, or by communication with respective waste treatment operators. The amount 
and type of specific information which can be communicated to complement the standard 
requirements of waste legislation depend on the addressee. The DU may be able to make choices 
regarding treatment of waste from industrial and professional uses by separately send waste to 
waste treatment operators, but he will have very limited possibilities to influence the destination of 
waste from article service life. 


R.18.3.4 Workflow for the specific approach 


If the registrant chooses to make a specific assessment from the start, he should follow the steps 
indicated in  


 


 


                                                 


 


32 The RMMs library is available on the CEFIC website. 


33 Sector Specific Environmental Release Categories, developed by industrial sector organisations. 
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Figure R.18-6. 


The derivation of waste streams can be more specific in this approach compared to the generic 
approach, as in-house information and information from DUs can be used to more precisely identify 
types and amounts of wastes during manufacturing and downstream uses. This would result in more 
realistic amounts of the substance entering a particular waste treatment process (daily treated 
amount). 


The types of waste treatment can be obtained from the supply chain and the registrant can build 
specific and more detailed exposure scenarios applicable to specific waste treatment operations. 
Then, information compilation may be supported by prescriptions on waste treatment routes from 
national laws. For defined treatment operations the operating conditions can be determined quite 
precisely as well as normally applied risk management measures. This information can be used to 
derive specific release factors. If, for example, the temperature of a thermal, non-oxidative 
treatment of wastes is precisely known, the degree of mineralisation of the substance can be 
assumed by comparing it with its decomposition temperature. The derivation of release factors 
could/should be supported by information from operators of respective waste treatment installations 
(process knowledge, measurements, monitoring etc.) on legal requirements or literature 
information. In case site-specific data are available, these should be supported as far as possible by 
references or measurements. 


An overview of waste treatment processes and corresponding distribution schemes are presented in 
Appendix R.18-3. 
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Figure R.18-6: Workflow for specific approach.  


R.18.4 Determinants and generic Algorithm 


As introduced in Section R.18.3, this guidance suggests two options to assess releases and 
exposures from the waste stage: 


 generic assessment: using default values and making refinements if risks are identified; 
 specific assessment: using available specific information on waste amounts, waste treatment 


processes applied and related environmental releases; make refinements if risk are 
identified. 


The method for building exposure scenarios and deriving release estimations is described briefly in 
this section. 


Information to perform the generic approach is given in Appendix R.18-2 and Appendix R.18-4 
where default values are provided. For making the release estimation with the specific approach an 
overview of waste treatment processes and corresponding distribution schemes is presented in 
Appendix R.18-3. The Appendices will help the registrant (and DU, if applicable) to collect and 
structure the information and to develop specific exposure scenarios, if needed. 
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R.18.4.1 Method for building exposure scenarios 


The exposure assessment for the waste life cycle stage described in this guidance requires the 
quantification of specific determinants for the development of generic scenarios and release 
estimations. 


The entire assessment is to be carried out for the full registration volume of the substance per use. It 
is expressed in [t/y] and represented in equations by the capital letter “Q”. The other relevant 
determinants, already introduced at the beginning of Section 18.3 and illustrated in  


 


 


Figure R.18-3 and Figure R.18- 4 are: 


 the fraction of total amount per use becoming waste and entering into a specific (or generic) 
waste treatment process (fwaste) expressed in [% of amount per use]; 


 the maximum processed daily amount of the substance contained in wastes at one waste 
treatment site per day (Qmax, local) expressed in [kg/d]; 


 the annual amount of the substance contained in wastes treated in the region (Qmax, regional) 
expressed in [t/y]; 


 the release factors to the environment, which can be expressed either as %-value or as factor 
without a unit (i.e. 5% or 0.05): 


o RFair : fraction of the amount of the substance entering a waste treatment process that 
is emitted to the air during the waste treatment. 


o RFwater: fraction of the amount of the substance entering a waste treatment process 
that is emitted to the water during the waste treatment. 


o RFsoil: fraction of the amount of the substance entering a waste treatment process that 
is emitted to soil during the waste treatment. 


The results of the release estimation are local daily releases to three different environmental 
compartments: air, water and soil. The local daily releases from a waste treatment process are 
expressed in [kg/d] and indicated with “Elocalair/water/soil”. 


When developing the exposure scenario the M/I needs to take into account that releases from the 
waste life stage may occur several decades after manufacture and downstream use of the substance 
under assessment. These delays are determined, e.g. by: 


 the residence time of the substance as such, or mixture or article in the society; 
 temporary storage after service life before waste collection (e.g. exhausted batteries); 
 articles “left” in the environment after service life (e.g. buried cables); 
 exposure of residues (secondary waste) from waste incineration. This source could be of 


particular relevance if the residues are re-introduced into the market as products (e.g. 
building material) or if exposed to water; 


 exposure of waste in landfills to water. 
Thus, when carrying out the CSA, the registrant needs to consider the time pattern of releases. This 
should be done by applying the following rules: 


 Project the releases from the waste life stage into the year when marketing of the substance 
takes place, in order to take account of the stocking up processes (see Chapter R.17). 
Assume steady state: when the chemical flow in the society has reached an overall 
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equilibrium and the stock building of the substance in the waste fraction has reached its 
maximum. 


 If applicable, include building material produced from residues of waste incineration into the 
release estimates from the waste life stage (e.g. for metals); 


 Assume a landfill situation typical for construction waste (no capture of fugitive emissions, 
rain water and radiation access to the waste, waste water collection). Assume that the 
conditions are similar to outdoor use of construction material; 


 M/I may need to consider other landfill situations as well (e.g. for manufacturing waste; or 
bio-reacting municipal landfills as long as existing in the EU). 


R.18.4.2 Release estimation, generic approach 


LOCAL release estimation 


The generic approach to estimate release rates uses conservative default values for identifying waste 
amounts and fractions entering into the three main waste streams. Furthermore, generic exposure 
scenarios can be selected containing default release factors and assumptions on implemented risk 
management measures (RMM) in the processes. 


The release rates are calculated using the following equation: 


Elocalenv = Qmax,local * RFenv 


Where Elocalenv is the local release rate from waste treatment process [kg/d] to different 
environmental compartments (indices air, water or soil). 


For a generic approach, default release factor values (RFenv) are provided in Appendix R.18-2. 


The equation requires the estimate of the Qmax,local values which represents the highest total amount 
of the registered substance contained in wastes which are treated per day at one site. This value 
reflects the amount of substance contained in wastes entering each waste stream, the dispersion of 
use and treatment across the EU and the number of installations in the EU where such a waste is 
treated. 


Qmax is calculated using the following formula, which is explained in details in Appendix R.18-4: 


Qmax,local [kg/d] = (Q [t/a] * fwaste*1000  * DF) /  Temission  


Q = registered volume of substance per use [t/a]  


fwaste = fraction of registered volume per use becoming waste and entering a specific waste stream 
(indices MW, RW, HW). Table R.18- 19 provides default values which reflect the type of use and 
the life cycle stage the substance comes from. 


DF: Factor characterising the dispersiveness of use and corresponding treatment. As for any other 
life cycle stage, the release of the substance to the environment during the waste stage depends on 
the number and distribution of the installations where the treatment takes place. Different 
assumptions are to be made in case of i) an industrial setting use or ii) a wide dispersive use, and 
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when the number of installations can be more precisely defined34. In general, the following 
approach is taken for wide dispersive uses and corresponding waste generation structure. The 
locally used amount of a substance resulting in air and water emissions (0.2% from regional 
amount) is taken over from the existing Guidance R.16. Based on the assumption that the municipal 
waste water treatment structure in the EU is more dispersive than the municipal and industrial waste 
treatment structure, a concentration factor is applied, derived from the number of waste treatment 
installations compared to the number of municipal sewage treatment installations which are 
considered to serve each standard town (Population of 10,000 equivalent). 


Temission = days of operation of a waste treatment installation [d/a]. Table R.18- 21 proposes default 
values and justifications for the main waste treatment processes. 


The local releases from waste-stage per use will need to be summed up according to the following 
rules: 


 For all uses: The releases from the waste treatment processes are to be added to the releases 
from use in order to derive an exposure estimate consistent with the related exposure scenario. 


 For dispersive uses: The releases of the same waste treatment process resulting from waste, 
generated in different dispersive uses are to be summed up. This is to take into account that 
waste from dispersive uses will locally feed into the same treatment installation35. 


 


REGIONAL release estimation 


The release estimation will have to be calculated also at regional scale. The same formula as before 
has to be used to calculate the release rate to different environmental compartments but using the 
annual amount of the substance contained in wastes treated in the region (Qmax, regional). 


ERegionalenv [t/y]= Qmax,regional[t/y] * RFenv 


The value Qmax, regional is to be calculated separately for each waste treatment process as they have 
different release rates. Furthermore, the following default fractions which reflect the type of use 
should be used 36: 


 100% for manufacturing and industrial setting uses 


 10% for wide dispersive uses 


For each of the waste types and the related waste treatment processes the regional releases have to 
be assessed separately. Whereas in the local assessment, M/I may have divided the amount of a type 
of waste in different scenarios (corresponding to different sub-processes), in the regional 


                                                 


 


34 Appendix R.18-4 provides a detailed description of the approach and the possible assumptions.  In the appendix a 
table with average number of installation and days of operation is also provided. 


35 To be further considered whether the same applies for waste from industrial uses. However, here the consistency with 
the current assessment approach waste water treatment from industrial uses is to be taken into account. 


36 This is the approach elaborated and implemented in the Chapter R.16 (Environmental Exposure Estimation). 
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assessment one single waste treatment process with the most conservative emission factors may be 
assessed for the whole amount of the waste type (as a worst case).  


If, for example, municipal wastes are generated, the waste treatment processes incineration and 
landfill should be assessed at local scale (each being 95% of the total amount of MW). In the 
regional assessment, M/I could use the total volume as Qmax,regional,MW and assume the total amount 
is disposed of in landfills. This would be the most conservative approach, as the default release rates 
are higher than rates for incineration. 


Alternatively the M/I could also collect further information on the local situation and national legal 
requirements in order to justify the decision in the splitting of waste amounts to different treatment 
processes. 


The annual quantity of substance treated in a waste treatment process per year is therefore 
calculated as follow: 


Qmax,regional [t/y] = Q [t/a] * fwaste* 1   (industrial settings) 


Qmax,regional [t/y] = Q [t/a] * fwaste* 0,1   (dispersive uses) 


 


A proposed step by step workflow for the generic approach to estimate release rates is shown in 
Figure R.18- 7. 
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Figure R.18- 7: Step by step Workflow for generic assessments of the waste stage 
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As a first approach, the three main waste streams described in Section R.18.2 (municipal waste 
(MW), recycling waste (RW) and hazardous wastes (HW)) should be checked for relevance and 
described (e.g. related to the use descriptors and/or based on knowledge of downstream uses). 


R.18.5 Quantitative exposure assessment and risk characterisation  


The identified daily releases to the different environmental media have to be entered into fate 
models such as EUSES to model local predicted environmental concentrations. In order to ensure 
transparency of the assessment of the waste life stage and consistency with the assessment approach 
used in chapter R.16, the releases from waste treatment sites should be considered before municipal 
STP. However, if waste water is treated on-site (hence before discharge from the treatment 
process), this is to be taken into account in the release estimation and therefore integrated as RMM 
into the derivation of release factors to water or air. Together with the background concentrations 
which have been calculated from the regional releases to the environment for each use, they are 
summed up to the predicted environmental concentrations (PECs)37. These PECs are to be 
compared to the respective PNEC values of the substance. If the PEC/PNEC ratio is below 1, the 
risks are controlled and the assessment is finished. The standard ESs provided in the annex can be 
used for documentation in the CSR and, if any refinements are made, these should be included 
therein and justification should be provided. 


Please note that this approach has not been validated for use with nanomaterials. As such, any 
estimates obtained from this approach should be scientifically justified. Consideration should be 
given to the use of simulation studies to generate additional data on emissions. If the output is used 
to estimate exposure for NMs, this should preferably be supported by measured data, including the 
consideration of the most appropriate metric. There should be a clear description in the CSR of the 
uncertainties associated with the estimated values and the consequences for the risk characterisation 


R.18.6 Outcome of the qualitative assessment 


Exposure and risks that had been addressed by qualitative considerations are also to be documented 
in the CSR. Such documentation may include the following elements: 


 Qualitative justification as to why no releases of the substance from a specified waste treatment 
process are to be expected. 


 Qualitative justification as to why the conditions in the specified treatment will prevent 
formation of dangerous degradation products. 


 A statement that the uses (and the related conditions of use) assessed for manufacture, 
downstream uses and service life also cover the type of processes (by PROC) and conditions of 
use likely to occur in the specified waste operations, and hence no additional risks are to be 
expected for workers carrying out waste treatment operations with the substance. 


                                                 


 


37 Section R.16.6.6 describes in detail the PEC calculation and the estimation of the background concentration. It may 
be useful to remind that released amounts for the waste life stage can be entered into EUSES and used as for other life 
cycle stages described in the IR/CSA guidance. 
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R.18.7 Documentation and communication 


R.18.7.1 Documentation in the registration dossier 


Article 10 specifies the requirements for data submission in the registration dossier. For the waste 
life cycle stage, Article 10(a) (iii) is relevant making reference to Annex VI, Section 3.6 of REACH 
(information on waste). For substances for which a CSA is required, the information in the 
Technical Dossier is to be consistent with the information on manufacture and use in Section 2 of 
the CSR. 


R.18.7.1.1 Section 3.6 of Annex VI 


The manufacturer or importer (M/I) shall document information on the amount of waste resulting, 
where relevant, from manufacture of the substance, from the identified uses and from the use in 
articles, including composition of the waste streams. 


Information on the amount, type and composition of wastes from the manufacture of a substance is 
directly available to the manufacturer and should be included as such in the registration dossier. It 
should be reported separately from the information related to all other identified uses. 


The derivation of amounts, types and compositions of wastes from identified uses (as such or in 
mixtures) is described in Appendix R.18-4. For the technical dossier, similar types of waste from 
different downstream uses can be summarized or grouped. Information on the composition may be 
limited to a rough indication of the content of the substance to be registered in the waste stream. 
Also the extent of recycling should be characterised. 


Information on types, amounts and composition of wastes from articles is to be given separately. 
This can be done by listing the most important types of EoL-article waste and an indication of the 
amount of the registered substance in each of these streams. Also the extent of recycling should be 
characterised. For the purpose of clearly identifying waste categories/types, suitable waste codes 
may be used. This is current practice for the compilation of SDSs. The use descriptors may be used 
to generically identify the types of waste and related waste codes from the European LoW. 
Furthermore, M/I could communicate with downstream users to identify the appropriate waste 
codes from the waste generators or to verify assumptions. 


R.18.7.2 Documentation in the CSR 


In the chemical safety report, the M/I should document the results of his assessment. According to 
the type of assessment chosen as outcome of the upfront considerations (see Section R.18.2.3), the 
information to be reported in the CSR should support the quantitative or qualitative conclusions on 
the suitable waste treatment(s).  


Waste related information is required according to sections 5.1.1 and 5.2 of Annex I (as mentioned 
in Section R.18.1.3). This should cover the identification of waste streams resulting from 
manufacture and the identified uses, describing the condition of internal and external waste 
management in the relevant exposure scenarios, carrying out release estimates (when quantitative 
assessment needs to be carried out) for the waste life stage and characterising related risks. This 
documentation is to be provided according to the same rules and guidelines as for the assessment of 
downstream uses (as laid down in Annex 1 of REACH). Since waste treatment is not regarded as “a 
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use” under REACH, no separate exposure scenarios for the waste life stage are needed. The 
conditions of waste management regarding downstream uses and subsequent service life in articles 
are to be described in section 9.x.1.1 of the corresponding exposure scenarios. 


In this section the relevant parts of CSR, where waste related information has to be included, are 
presented. 


R.18.7.2.1 Part B of the CSR: Manufacture and uses 


Section 2.1: Manufacture 


The description of the manufacturing process 


“should also support the derivation of information for exposure scenario building in chapter 9, e.g. 
description of activities and processes covered in the exposure scenario or fraction of substance 
lost from process via waste, waste water or air.”38 


The manufacturer should describe sources of manufacturing wastes of the substance and the general 
disposal pathway for each type of waste. This information should be consistent with the information 
provided in the technical dossier (amount, type, composition). 


Section 2.2: Identified uses 


The information on identified uses in this section may also contain information on types and 
amounts of waste generated, as described in the Technical Dossier. The M/I should justify any use 
or lifecycle stage he excludes from his assessment of the waste stage of the substance as not 
relevant (e.g. intermediates or specific uses like consumer uses of substances leading to full 
evaporation, or discharge to waste water and subsequent biodegradation). Indications regarding the 
relevance of the waste stage are given in Section R.18.2.3. 


Wastes occurring at subsequent life stages, in particular from end-of-life articles (EoL-articles) 
should be included in this section as well. Information can be provided in aggregated form (amounts 
and main waste streams the articles end up in) or could be provided for single identified uses or 
article categories. 


Section 2.3: Uses advised against 


Any use advised against because resulting wastes cannot be ensured to be disposed of in safe waste 
treatment processes should be specified and justified in this section. 


Section 9: Exposure assessment 


The exposure assessment for the waste stage does not need to be documented in the form of stand-
alone exposure scenarios, but should be integrated into the exposure scenarios for downstream uses 
or subsequent article service life. 


                                                 


 


38 Part F of Guidance on Information requirements and Chemical Safety Assessment. 
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The conditions of internal treatment of residues which are regarded as waste at the downstream 
users site are to be covered under the following headlines of the standard exposure scenario format 
(see draft update of Guidance Part D and F). 


Technical onsite conditions and measures to reduce or limit discharges, air emissions and releases 
to soil 


Technical measures, e.g. on-site waste water and waste treatment techniques, scrubbers, filters and other 
technical measures aimed at reducing releases to air, sewage system, surface water or soils. The 
description of the measures should also cover removal, collection, storage and possibly onsite pre-
treatment of the substance removed from waste air and waste water by these techniques. 


Organizational measures to prevent/limit release from site 


Specific organisational measures or measures needed to support the functioning of particular technical 
measures. This may also include particular measures for internal waste handling. 


 


For external treatment, the type of suitable external waste treatment process(es) is to be specified. 
The information to be reported will depend on the type of assessment the registrant has decided to 
carry out for the specific case.  


When well defined EU standards exist (in waste legislation, IPPC BREF) for the considered waste 
treatment and qualitative argumentations have been made, reference to the standard may be 
sufficient. 


When standards are not available or releases cannot be excluded, more specific information and 
technical details are required. Information on the type of treatment, particular operational conditions 
(if relevant for the substance) and risk management measures (if relevant for the substance) need to 
be specific enough to justify the assumed effectiveness of the treatment (respectively the relevant 
release factors). Please note: The release factors from waste treatment are usually driven by the 
condition of treatment and the substance properties. 


All the four ES standard formats (see draft update Guidance Part D and F) include two sections 
meant to provide information on the conditions of external waste treatment and/or recycling. 


Exposure scenario sections related to the uses of the substance as carried out by workers: 


Conditions and measures related to external treatment of waste for disposal 


Quantify fraction of used amount entering into external waste treatment; specify type of suitable treatment 
for waste generated by workers uses, e.g. hazardous waste incineration, chemical-physical treatment for 
emulsions, chemical oxidation of aqueous waste;  specify particular conditions (if relevant) and required 
effectiveness of treatment (in case of quantitative exposure assessment)      


Conditions and measures related to external recovery of waste 


Quantify fraction of used amount entering into external waste treatment; specify type of suitable recovery 
operations for waste generated by workers uses, e.g. re-distillation of solvents, refinery process for 
lubricant waste, recovery of slags, heat recovery outside waste incinerators; specify particular conditions (if 
relevant) and required effectiveness of treatment (in case of quantitative exposure assessment); 


 


Exposure scenario sections related to uses of substance as carried out by consumers: 


Conditions and measures related to external treatment of waste for disposal 


Quantify fraction of used amount entering into external waste treatment; specify type of suitable treatment 
for waste generated by consumer uses, e.g. municipal waste incineration, hazardous waste incineration: 
specify particular conditions (if relevant) and required effectiveness of treatment (in case of quantitative 
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exposure assessment); provide corresponding instructions regarding separation of waste to be 
communicated to consumers 


Conditions and measures related to external recovery of waste 


Quantify fraction of used amount entering into external waste treatment; specify type of suitable recovery 
operations for waste generated by consumer uses, e.g. refinery process for lubricant waste; specify 
particular conditions (if relevant) and required effectiveness of treatment (in case of quantitative exposure 
assessment); provide corresponding instructions regarding separation of waste to be communicated to 
consumers. 


 


Exposure scenario section related to the service life of substance in articles (handling of article by 
worker): 


Conditions and measures related to disposal of articles used/processed by workers 


Quantify fraction of used amount entering into external waste treatment; specify type of suitable treatment 
for waste generated during processing of articles by workers, e.g. municipal waste incineration, hazardous 
waste incineration, land-filling; specify particular conditions (if relevant) and required effectiveness of 
treatment (in case of quantitative exposure assessment); 


Conditions and measures related to recovery of articles used/processed by workers 


Quantify fraction of used amount entering into external waste treatment; specify type of collection system 
and suitable recovery operation for waste generated during processing of article  by workers, e.g. recycling 
schemes for substances in  batteries from professional applications , vehicles other than cars, household 
appliances, electronic articles, paper articles, metal articles; specify particular conditions (if relevant) and 
required effectiveness of treatment (in case of quantitative exposure assessment),, including re-collection 
rate; provide corresponding instructions regarding separation of waste to be communicated to consumers 


 


Exposure scenario section related to service life of substances in articles (handling of article by 
consumers): 


Conditions and measures related to disposal of consumer articles at end of service life 


Quantify fraction of used amount entering into external waste treatment; specify type of suitable treatment 
for waste generated by consumer uses, e.g. municipal waste incineration; specify particular conditions (if 
relevant) and required effectiveness of treatment (in case of quantitative exposure assessment); 


Conditions and measures related to recovery of consumer articles at the end of service life 


Quantify fraction of used amount entering into external waste treatment; specify type of collection system 
and suitable recovery operation for waste generated by consumer uses, e.g. recycling schemes for 
substances in  batteries, vehicles, household appliances, electronic articles, paper articles, metal articles; 
specify particular conditions (if relevant) and required effectiveness of treatment (in case of quantitative 
exposure assessment),, including re-collection rate; provide corresponding instructions regarding 
separation of waste to be communicated to consumers; 


 


When a quantitative assessment is carried out, in order to derive an exposure estimate 
corresponding to the conditions described in the exposure scenarios, the following information must 
be included in the exposure scenario: 


 Fraction of waste: Fraction of the daily and annual use amount per substance disposed of 
externally, to be potentially broken down in different waste streams, depending on the foreseen 
disposal route , and 
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 Effectiveness of waste treatment operation: In order to derive a release estimate, the registrant 
needs to make assumptions on the effectiveness of treatment with the view on 
preventing/minimising releases of the substances from waste treatment to air, water and soil. 


The assumed waste fractions and the assumed effectiveness of treatment are to be briefly justified 
(e.g. reference to BREF document, sector information e.g. in form of SPERCs for waste treatment 
operations). 


The local release rates from the waste treatment processes corresponding to an exposure scenario 
are derived based on the following information: 


 Daily and annual amount of substance covered in an exposure scenario 


 Fractions of waste and effectiveness of treatment. 


Based on these release rates, the exposure estimates can be derived and documented as described in 
Chapter R.16. 


Where uses are regarded as wide dispersive, two additional assessment steps have to be performed 
and documented: 


 The fraction of 0.2% from the regional amount that is usually applied to calculate the amount 
used in a municipality with 10,000 inhabitants39 may need to be corrected for a municipal waste 
treatment infrastructure: Usually more than one standard municipality is connected to 1 bigger 
treatment plant. Thus, a concentration factor may be applied (Appendix R.18-4 provides more 
details and suggests conservative concentration factors), and 


 All the local releases from treatment of waste from dispersive uses are to be summed up in order 
to account for a situation, in which all these treatments may take place in the same municipality. 


Section 10: risk characterisation 


Risk characterization ratios are to be documented for each of the exposure scenarios assessed and 
conclusions regarding the adequacy of control of risks. 


R.18.7.3 Inclusion of information in the ESs on downstream uses and for consumers 
communicated within the SDS 


R.18.7.3.1 General Principles 


The M/I must include all relevant information into the safety data sheet and attached ESs that is 
needed by the DU to safely manage and dispose of wastes containing the assessed substance. 
Relevant information refers to any information the DU needs in order to safely handle wastes on-


                                                 


 


39 The 10,000 person equivalent of a substance in wide dispersive use in the EU has been determined with a view to the 
municipal waste water system. The size of the system is closely related to the number of person living in the 
municipality where the waste water treatment takes place. Due to the road, rail and ship transport of waste over longer 
distance this correlation is not that close for waste treatment, and thus a higher fraction may be needed. 
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site, to choose an appropriate waste treatment process or disposal route and to communicate 
information further down the supply chain or to the consumers. 


The registrant will have to consider that the DU may not have possibilities to make their own 
choices regarding the disposal/recovery route and/or the effectiveness of the treatment. As a general 
rule: 


 For waste from the use of a substance as such or in a mixtures, information communicated to the 
DU should include advice on: 


o Type(s) of waste treatment techniques suitable for the waste generated during the 
uses covered by an exposure scenario. 


o Any behavioral advice to downstream user or consumers (e.g. separate collection). 


o Any specific advice or information relating from the qualitative considerations, 
including occupational aspects, that should (as good practice) be forwarded to the 
waste service provider. 


It may be considered desirable to specify the relevant names/codes derived from the European 
LoW. 


 The registrant should consider on a case by case basis when the effectiveness of the waste 
treatment is to be communicated to the DUs. Depending on the type of assessment carried out, 
on the waste treatment process and the addressee, this information may or may not be relevant 
to be included in the ES. As an example, information on effectiveness of the waste treatment 
may be useful for chemical-physical processes which is very case-dependent. Compared to that, 
such information may be of no relevance for incineration of organic substances or treatment of 
consumer products. Thus the effectiveness data may be kept by the registrant without being 
communicated. 


 For end-of-service-life-articles and other waste occurring during the article life cycle stage of a 
substance, the possible choices of a downstream user are more limited. They usually do not 
have direct contact to the article users and to waste service providers. However they can 
influence the waste related design of their products and may communicate some information 
with the article. 


M/Is must attach ESs to their SDSs for all identified uses and distinguish between ESs that relate to 
the use of a substance as such or in a mixture or the use of articles containing the substance. They 
should also distinguish between industrial users, professional users and consumers in the ESs they 
attach to the extended Safety Data Sheet. 


In the following section, it is explained in more detail which information regarding the conditions of 
waste management and waste treatment is to be included into the ES formats40 and how this can be 
done. This guidance is relevant for all types of exposure scenarios. 


                                                 


 


40 Reference to ES format for the extended Safety Data Sheet included in the updated Part D of the Guidance on 
Information Requirements and Chemical Safety Assessment available on the ECHA Guidance website. 
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R.18.7.3.2 Information relevant for exposure scenarios for uses of a substance as such or 
in mixtures by workers 


Section 2.1: Control of environmental exposures 


Information to be included under “Technical onsite conditions and measures to reduce or 
limit discharges, air emissions and releases to soil” 


In this Section of the ES, information on measures for any waste treatment process carried out 
onsite should be included. This information is to be identified during the assessment of a 
downstream use. If M/I have assessed a waste treatment process for external waste treatment which 
could also be applied as an onsite measure, they may include related recommendations or reflect 
earlier recommendations in this section. 


Information on onsite waste treatment operations could relate to the operational conditions e.g. 
specify minimum temperatures and oxygen supply for incineration of waste gases or specify 
efficiencies of the waste treatment process (e.g. degree of sedimentation of substances in chemical-
physical treatment of liquid wastes). This section should also be used to recommend any OCs or 
RMMs for recovery processes from wastes carried out onsite. 


Information to be included under “Organizational measures to prevent / limit release from 
site” 


Organizational measures are part of the assessment of a use rather than of the waste stage. 
Nevertheless, some information may be identified as relevant for inclusion into this section such as: 


If different types of wastes containing the substance are generated by the activities covered in the 
exposure scenario and if these wastes are to be treated using different waste treatment processes, a 
separate collection onsite is necessary. 


Information to be included in the ES section “Conditions and measures related to external 
treatment of waste for disposal” 


 Information on the type of waste treatment processes suitable to waste generated by the uses 
of the substance which are covered in the exposure scenario. If the M/I assessed that all 
possible waste treatment processes the substance could end up (considering the identified 
waste types) in are safe (assuming standard conditions and realistic worst case), they may 
indicate that any waste treatment process is acceptable for DU wastes. 


 If only certain treatment processes have been assessed as adequately controlling the risks, 
the M/I must clearly state that the DU has to ensure that his waste is handed over to a waste 
management company treating the waste as recommended41. Other waste treatment 
processes may be explicitly mentioned as outside the conditions of the ES. 


 If the M/I has not assessed a certain relevant waste treatment process, they should state that 
treatment of waste in the respective processes has not been assessed. 


                                                 


 


41 It must be underlined that the recommendations in the ES should not contradict the local waste legislation 
requirements and should primarily refer to them. 
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Information on the operational conditions in the external waste treatment installation may include 
operating temperatures, indoor/outdoor treatment, water contact, abrasive processes etc... 


If the M/I assumed “normal operational conditions” in his assessment, e.g. as specified in the waste 
legislation or BREFs or as described in literature as state-of-the art, no specific information needs to 
be included, apart from the reference to the established standard. The same applies to risk 
management measures.  


If the M/I identify operational conditions in their assessment that differ from “normal conditions” or 
where no standard conditions are specified in legislation, BREFs or any other valid source of 
information, these conditions are to be specified and described in the exposure scenario. 
Furthermore, in order to derive release rates and exposure estimates from the waste life stage, the 
registrant needs to document (and sometimes also communicate) reasonable assumptions on the 
effectiveness of the treatment operation. Based on these assumptions the M/I will derive residual 
emissions of the substance from the waste treatment via air, water or soil. The same applies to risk 
management measures, including, if relevant for the substance to be assessed, conditions of 
treatment of secondary wastes (waste from waste treatment) are also to be documented in the 
exposure scenario. This could be, for example, sludge from physical-chemical treatment of wastes, 
air filters, incineration slags, etc.). 


Any waste specific risks that have been identified in the qualitative assessment (c.f. Section 
R.18.2.3.1) should be specified here, including recommendations on how to avoid them. 


Information to be included in the ES section “Conditions and measures related to external 
recovery of waste” 


The types of information and the conditions for including it in this section are analogous to the 
section on external treatment of waste for disposal. Thus the section in the ES is expected to 
describe the conditions in a waste treatment aimed at recovery of material or heat from the waste. 
The conditions are to be described in a way that emission factors via air, water and soil can be 
derived. Please note: The CSA needs to cover the conditions of treatment of waste in which the 
substance is contained. As soon as the substance is recovered from waste (and thus is not waste 
anymore), the life cycle of the substance ends. 


R.18.7.3.3 Information relevant for exposure scenarios related to service life of articles 
(handling by workers) 


Articles handled by workers includes i) machines and equipment, ii) material which is used “one-
time-only” (disposable), e.g. cleaning rags, sanding paper or iii) articles processed for finishing or 
maintenance. This may result in i) waste from processing (e.g. stripped-off paints) or ii) articles at 
the end of their service life (e.g. machinery/vehicles or batteries, processing aids). A considerable 
portion of a marketed substance, having been processed into an article during downstream use, may 
end up in such waste. There is however, no regular communication mechanism foreseen under 
REACH between downstream users producing an article, further producers of more complex 
articles and the users of articles (except for substances included in the candidate list for 
authorisation according to Article 7(2)). Thus, the downstream user can provide safety information 
on the articles he has produced only with the technical information on the article. 


Section 2.1: Control of environmental exposures 
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Information to be included under “Technical onsite conditions and measures to reduce or 
limit discharges, air emissions and releases to soil” 


In this section of the ES, measures for any onsite (pre-) treatment should be included. This may 
include for example floor and equipment cleaning regarding residues from mechanical paint 
stripping or sanding or collection of cleaning rags. 


Information to be included under “Organizational measures to prevent / limit release” 


If different types of waste articles containing the substance are generated by the activities covered 
in the exposure scenario and if these wastes should be treated using different waste treatment 
processes, a separate collection onsite is necessary. 


Specific measures to ensure that risks are controlled during storage and transport should be 
indicated here as well. 


Information to be included in the ES section “Conditions and measures related to external 
treatment of waste for disposal” 


The information to be included here is analogous to the information in the exposure scenario for 
uses of substances as such or in mixtures. 


Information to be included in the ES section “Conditions and measures related to external 
recovery of waste” 


The information and the conditions for including it in this section are comparable to the section on 
external treatment of waste for disposal. 


R.18.7.3.4 Information relevant for exposure scenarios related to uses of substances 
carried out by consumers and the handling of articles by consumers 


Mixtures used by consumers potentially leading to waste in consumers’ hands include for example, 
paints and adhesives. The resulting waste may include empty packages, full packages of non used 
mixtures, equipment like brushes etc. 


Articles handled by consumers include i) machines and equipment, ii) material which is used “one-
time-only” (consumables), e.g. cleaning rags, sanding paper or iii) articles processed for 
maintenance. This may result in i) waste from processing (e.g. stripped of paints) or ii) articles at 
the end of their service life. A considerable fraction of a marketed substance having been processed 
into an article during downstream use may end up in such waste. 


The main measures to be implemented by consumers are the separate collection and feeding of 
waste into the different municipal waste schemes, including a take-back system by distributors. If 
relevant for control of risk, the registrant of a substance meant to become part of an article is 
expected to specify in the exposure scenario the required re-collection rates and the associated 
measures to achieve this. 


R.18.7.4 Extended Safety Data Sheet 


Advice related to waste management and treatment (aimed at disposal and/or recovery) is to be 
included into Section 13 (especially sub-section 13.1 “waste treatment methods”) of the safety data 
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sheet. Such information is also part of the exposure scenarios attached to the safety data sheet. The 
information at both places should be consistent with each other. 


The information in the extended SDS is meant to make downstream users aware of the substance 
related risks in waste treatment and to suggest appropriate waste treatment techniques/routes. 
Furthermore, any particular conditions of treatment on these routes are to be communicated to the 
downstream users. Thus, the DUs are expected to take this information into account when they 
organise waste collection and potentially any pre-treatment at their site, and when they make their 
choice on the appropriate external waste disposal route. Regarding the condition at the waste 
treatment facilities, DUs can communicate the information received from their suppliers, however 
there is no mechanism foreseen in REACH that the companies treating the waste take this 
information into account, or feedback on it. 


If relevant, a downstream user may need to communicate waste related measures further down the 
chain, for example: 


 A downstream user (e.g. paint formulator) may receive exposure scenarios for consumer uses of 
a substance, containing waste related advice (e.g. substance should not be disposed of via waste 
water). The downstream user is strongly recommended to consider technical means to support 
minimisation of waste (e.g. design of package), separate disposal (e.g. one-way brushes for 
paint) and/or to forward behavioural advice to the consumers. 


 A downstream user (e.g. plastic converter) may receive exposure scenarios for article service 
life, containing waste related advice (e.g. do not process into articles where no separate 
collection of waste after service life is expected). The downstream user is strongly 
recommended to consider whether his products are supplied to markets where separate 
collection exists or does not exist. 


R.18.7.4.1 Section 13: disposal considerations 


This section (especially sub-section 13.1 “waste treatment methods) may typically contain the 
following pieces of information, which should be consistent with the information provided in the 
exposure scenarios attached to the extended SDS: 


 Types of waste (e.g. it may be considered desirable to identify the European LoW code(s)) 
typically generated during the uses covered in the attached exposure scenarios. 


 Reference to technical waste treatment/disposal/recovery requirements defined in European 
legislation, BREF documents or any published standards and applicable to one or more of 
the waste types generated. 


 If needed, further advice on waste treatment techniques, operational conditions and risk 
management measures suitable to control risks related to the waste generated during the uses 
covered in the attached exposure scenarios. 
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APPENDIX R.18-1: RELEVANT TERMS RELATED TO WASTE LIFE CYCLE 
STAGE 


 


Disposal42 means any operation which is not recovery even where the operation has 


as a secondary consequence the reclamation43 of substances or energy. 


Disposal considerations44 this term includes any information relating to waste management 
measures.  In the registration dossier, a differentiation should be made 
between considerations directed to industrial or professional actors and 
those directed to the general public.  Disposal considerations may include 
waste management directed at disposal or recovery. 


Hazardous waste45 means waste that displays one or more of the hazardous properties listed 
in Annex III of Directive 2008/98/EC. 


Recycling46 means any recovery operation by which waste materials are reprocessed 
into products, materials or substances whether for the original or other 
purposes. It includes the reprocessing of organic material but does not 
include energy recovery and the reprocessing into materials that are to be 
used as fuels or for backfilling operations.  Under REACH, substances as 
such or contained in mixtures which are obtained from recycling 
processes are so called “recovered substances”. 


Recovery47 


 


means any operation the principle result of which is waste serving a 
useful purpose by replacing other materials which would otherwise have 
been used to fulfill a particular function, or waste being prepared to fulfill 
that function, in the plant or in the wider economy.   


Service-life residence time of a material/article in the society. 


Stock building in society cumulative quantity of a chemical in a society which can be considered as 
equal to  the annual quantity added into the society multiplied by the 
residence time of the chemical (in years). 


Waste means any substance or object which the holder discards or intends or is 
required to discard48. 


 


                                                 


 


42  Directive 2008/98/EC of the European Parliament and of the Council of 19 November 2008 on wastes and repealing 
certain directives, Article 3(19), abbreviated to “Waste Framework Directive” in the following. 


43 In this context, reclamation means that either substances / materials are extracted or heat is generated from waste 
during its processing, however the difference from recovery is that this gain in materials or energy is not the primary 
purpose of the waste treatment process but a secondary benefit. 


44 “Disposal considerations” are to be included in information for registration in accordance with REACH Annex VI, 
Section 5. 


45 Article 3(2) Waste Framework Directive. 


46 Waste Framework Directive, Article 3(17). 


47 Waste Framework Directive, Article 3(15). 


48 Waste Framework Directive., Article 3(1). 
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Waste management measures 


 


mean any measures related to the management of waste.  They include 
activities of all supply chain actors related to communication, storage, 
handling, treatment and disposal of waste. 


Waste management measures are also implemented by operators of waste 
treatment installations. They may include recommendations on specific 
disposal pathways, forwarding of waste related information or 
communication needs down the supply chain or to consumers and 
operators of waste treatment installations.  In contrast to risk management 
measures, waste management measures cover a broader range of 
activities.  Risk management is one of several aspects of waste 
management. 


(Waste) treatment49 means recovery or disposal operations, including mixture prior to 
recovery or disposal.  In this document, the term is used to address any 
type of handling and processing of wastes, regardless of the technology or 
intention of the activity.  It covers landfilling and waste incineration 
(substance is destroyed or finally removed from the technosphere) as well 
as recovery of substances. 


Waste treatment operation (WTO) this term is used in the guidance for specific treatment technologies.  
Several treatment operations may be grouped into one type of waste 
treatment process. 


Waste treatment process the term waste treatment process does not apply to a specific technical 
operation, but to a group of operations, with similar release patterns.  
They can be regarded in analogy to PROCs describing the use of a 
substance at an abstract level. 


                                                 


 


49 Article 3(14) Waste Framework Directive. 
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APPENDIX R.18-2: DEFAULT RELEASE FACTORS FOR WASTE TREATMENT 
PROCESSES 


 


1 Release factors to the environment 


The release factors to air, water and soil quantify the fraction of the substance (contained in waste) 
which enter into the waste treatment process and is released to the environmental media. 
Furthermore, the substance could distribute to secondary wastes during the waste treatment process, 
such as risk management devices or ashes and sludge. These secondary wastes are further processed 
potentially resulting in releases to air, water and soil. These releases need to be taken into account 
in the release estimation from the process. 


Guidance on the identification of release pathways and deriving release rates from waste treatment 
processes is provided in Appendix R.18-3 where distribution schemes are explained. These indicate 
how a substance is supposed to behave in the process, depending on its properties and the 
operational conditions determining release. The distribution schemes can also support any specific 
assessment of waste treatment processes. 


Release factors are dimensionless. 


Note: Release estimates based on the release factors for mercury, lead and cadmium should not be 
used for exposure quantification and/or quantitative risk characterisation. A qualitative assessment 
is more appropriate here. Such qualitative assessment is needed to take into account the 
uncertainties around the environmental behaviour of the metal (for mercury) and/or the hazard 
profile of the substances related to human health (carcinogenic and reproductive toxicity with 
regard to cadmium and lead).  


2 Release estimates for municipal wastes 


The assessment of municipal wastes should be performed for all substances, regardless of the types 
of mixtures, articles and uses they end up in, except for intermediates and substances exclusively 
used in processing aids. In the following, basic information on landfilling and incineration and 
default settings for the first generic assessment are provided. 


Options to refine the assumptions and derive more specific release factors, other than the methods 
explained in relation to the distribution schemes in Appendix R.18-3, are discussed in Appendix 
R.18-5. Standard ES to collect and summarize information on safe conditions during waste 
treatment are also suggested in the appendices. 


The results of this step are released amounts of the substance from landfill and incineration to air, 
water and soil at local and regional scale: 


 Elocalair [kg/d], Elocalwater [kg/d], Elocalsoil [kg/d] and 


 Eregionalair [t/y], Eregionalwater [t/y] , Eregionalsoil [t/y]. 


 


Transport and storage of municipal wastes 
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For municipal wastes it can be assumed that releases from transport are negligible compared to the 
main waste treatment processes.  Therefore, no separate transport and storage scenario needs to be 
calculated for municipal wastes. 


 


Landfill for municipal waste (No model) 


From 2009 at the latest, landfills should be operated according to the Landfill Directive and well 
defined standards exist. Landfills exist for non hazardous wastes and hazardous wastes. According 
to legislation, the permeability of bottom layers and liners is lowest for hazardous wastes and 
highest for inert wastes. As it cannot be excluded that hazardous wastes end up in municipal waste 
landfills, no differentiation is made and the assumptions for release estimates are based on a regular 
municipal waste landfill. This implies: 


 Pre-treatment by mechanical methods50 to reduce volumes51. 
 Moisture content, pH and compaction/density in landfill are controlled 
 Surface water run-off and leachate from drainage is collected and treated on-site52  before 


discharge to surface waters. 
 Existing artificial and mineral liners, preventing to a large extent leachate permeating and 


reaching the soil (in theory no release to soil) 
 Coverage of landfill parts preventing release of dust (wind-borne particulates). 
 No capture of landfill gas because collection systems start operation only after full coverage. As 


the majority of the substance would directly emit after disposal in the landfill (when it is not 
covered), no risk management measures preventing or reducing releases to air are assumed. 


 
The release estimation from landfill, needs to consider the residence time of the substance in the 
landfill body. The substance is continuously entered and accumulates into the landfill body until 
its closure. In the derivation of the default RF proposed in the Table R.18- 4, it is assumed that 
the average residence time is 20 years. Hence, the annual release factor of the substance during 
service life is multiplied by the residence time of 20 years to obtain the RFs for the landfill. It 
must be noted that when refinements are required this assumption and factors from ERC cannot 
be used. Refinements shall have to be based on measured data (where accumulation is 
integrated) or modelling from leachate testing53. 


                                                 


 


50 Sorting or volume reduction measures with low release potential, therefore this is not specifically addressed. 


51 Municipal wastes may be incinerated and the ashes be landfilled.  This is covered, as the incineration scenario is also 
assessed, if municipal waste occurs.  The risks from landfilling of ashes will not exceed that of landfilling untreated 
wastes. 


52 According to the Landfill Directive (99/31/EC), Annex I section 2, collected leachate is to be treated according to 
local standards before discharges.  As it can be assumed that legal requirements are implemented in waste treatment 
processes, an on-site treatment of waste water is assumed. 


53 More information on refinement options are provided in Appendix R.18-5. 
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Table R.18- 4: Defaults for the landfill scenario 


Parameter  Default  Reasoning  


# of landfills 840054  Approximate number of landfills in EU-27 


Emission 
days 


365 Releases from landfill are continuous 


WWTP (%) 100 All leachate is collected and treated on site. 


Release 
factor to air 
(Fair) 


Non-VOCs: 0 


VOCs 0.0005 


Releases of non-VOC are regarded as negligible. 


Volatile substances can be released via landfill gas.  No release factors were found 
or derived from measured data. The proposed factor corresponds to releases of 
substances to air during service life (ERC 10a).  


Release 
factor  to 
water 
(Fwater) 


0.032 Highest release factor of plastic additives to water during service life of articles 
proposed in OECD ESD for plastic additives.  Release is estimated over a lifetime 
of 20 years. 


This release factor relates to the service life or articles and there is NO WWT 
foreseen. As worst-case assumption an efficacy of 50% for the on-site WWTP as 
average and applicable for all substances may be used. 


Release 
factor to soil 
(Fsoil) 


0.0016 Release factor of ERC 10a 


 


Please note: There is no commonly accepted model available to predict substance specific releases 
from landfills. Thus characterisation of exposure and risk due to releases from landfill should 
therefore include a qualitative argumentation regarding the mechanisms expected to prevent release 
of the substance from a landfill. Release quantification may be used to support that argumentation. 
However, in most cases release quantification from landfills will be very uncertain. 
 


Incineration of municipal waste (Model “Thermal treatment-oxidising”) 


Waste incineration is regulated by Directives 2008/1/EC concerning integrated pollution prevention 
and control (hereinafter referred to as “IPPC Directive”) and 2000/76/EC on incineration of waste 
(hereinafter referred to as “Waste Incineration Directive”). Main activities with relevance for 
environmental emissions are: 


 Storage: air emissions (evaporation, dust) are negligible55 compared to emissions from the 
actual incineration and are covered by the default emission factors. 


 Pre-treatment: For municipal waste incineration, pre-treatment is done only for bulky waste. 
Air emissions (evaporation, dust) from crushing or shredding of bulky waste are negligible 


                                                 


 


54 Data bases inter alia: Helmut Maurer, European Commission Unit ENV G4, Sustainable Production and 
Consumption, 7 December 2006; Jorge DIAZ DEL CASTILLO, DG Environment, European Commission, 13 May 
2008. Figures should be used with caution: Landfills for hazardous waste: ~400, Landfills for non-hazardous waste: 
~5000, Landfills for inert waste: ~3000. 


55 Emissions may occur mainly for substances which are normally not intentionally collected with household waste like 
e.g. mercury from fluorescent light bulbs or organic solvents.  As these are exceptions, they are not specifically 
addressed. It is best practice to avoid emissions from storage by extracting bunker air to be used as combustion air in 
the furnace. 
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compared to the emissions from the actual incineration process.  They are regarded as 
covered by the default release factors. 


 Incineration process (different techniques).  For municipal waste and at the generic stage, no 
differentiation is made between different techniques.  Co-incineration and thermal recovery 
processes (e.g. recycling of glass, steel, and copper) are covered by the scenario developed 
for municipal waste incineration. 


 Management of secondary wastes and residues from incineration: 
- flue-gas cleaning: it is assumed that any waste incinerator is equipped with a flue-gas 
treatment device.  This is already considered in the release rates to air in the default values. 


o Wet flue-gas cleaning is carried out in about half of the existing waste incineration 
plants, giving rise to waste water emissions from subsequent waste water treatment.  
The incineration process as such is water free.  It is assumed that 100% of the waste 
water is treated in an on-site WWTP or re-injected and evaporated in the plant. 


o Dry and semi-dry flue-gas cleaning is used by the other half of existing waste 
incineration plants: Dry or semi-dry absorbents (e.g. lime) are injected and collected 
in the dust filter. No waste water is produced. 


o The injection of additional adsorbents (e.g. coke) produces solid waste that is 
collected in the dust filter. 


o Electrostatic or fabric dust filters produce solid waste.  This solid waste is disposed 
of in underground landfills which are designed to fully contain wastes and emissions 
thereof.  Therefore, no separate assessment needs to be performed for this pathway. 


- Slag/bottom ash and fly ash56: in general, substances entering thermal processes may 
distribute to slag/bottom ash and fly ash, if they are not destroyed. Into which of these 
substances distribute depends on their physic-chemical properties and the processing 
conditions during the thermal process. Substances that could be found in such incineration 
residues may be metals with very high or very low boiling point and minerals. The exact 
composition and nature of slag and ashes depends on the site specific operational conditions 
of the thermal process. Therefore a worst case should be assumed if detailed information is 
missing. Slag and ashes are either disposed of in landfills (covered by the assessment of the 
landfill scenario) or reused in road construction. The related emissions are integrated in the 
default emission factors. 


The Waste Incineration Directive (2000/76/EC) describes conditions of use and emission limit 
values which are regarded as compliant with the IPPC Directive (2008/1/EC).  They apply to 
incineration and co-incineration: Plants shall be operated under the conditions set in the permit and 
designed, equipped and operated in such a manner that the Directive is complied with.  After the 
last injection of combustion air, temperatures in municipal waste incinerators are to be raised to 
850°C for 2 seconds. Co-incineration plants are to fulfil the same operating conditions. Emission 
limit values to air and water are set in the Annexes of the Waste Incineration Directive. 


                                                 


 


56 In the entire document, slag and bottom/fly ash are addressed in general terms, in order to make sure they are 
considered in the assessment. In a thermal process this relates to ash and slag of a waste incinerator or co-incinerator 
and metal melting plant, but they are also used in the scenario for metal recycling. 
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According to EUROSTAT57: 


 Around 20 % of the municipal solid waste (MSW) produced in the EU-27 is treated by 
incineration (total MSW production was about 522 kg per person in 2007); the percentage of 
MSW treated by incineration in individual Member States of the EU-27 varies from 0 % to 
53 %58 


 In 2007, 258 million tons of municipal wastes were generated in the EU 27, which makes up 
approximately 14% of the total waste amount59. 


 


According to the BREF document on waste incineration (200660): 


 Annual MSW incineration capacity in individual European countries varies from  
0 kg to over 550 kg per capita and the average MSW incinerator capacity is about 200,000 
tonnes per year. 


 The average throughput capacity of the MSW installations in each MS also varies. The smallest 
plant size average seen is 60,000 tonnes per year and the largest close to 500,000 tonnes per 
year. 


                                                 


 


57 EUROSTAT News Release, 9 March 2009. 


58 48% of municipal waste is recycled or composted, the remaining share is landfilled (about 2/3) and incinerated 
(about 1/3). 


59 2008 ENVIRONMENT POLICY REVIEW  - pressure indicator municipal waste, primary data source: EUROSTAT. 


60 BREF documents can be found on JRC website at http://eippcb.jrc.ec.europa.eu/reference. 
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Table R.18- 5: Defaults for the municipal waste incineration scenario 


Parameter  Default Reasoning  


# of 
installations 


60061 Medium number of approximated number of installations in EU-27 


Emission days 330 Incinerators are operated approximately on 330 d/a, corresponds to large installations 
(TGD) and information in BREFs, as well as own expert knowledge 


WWTP (%) 100 It is assumed that 100% of waste water from flue-gas cleaning is collected and either 
treated on-site. Wastewater is assumed to be discharged directly to surface waters (no 
STP in EUSES). 


Release rate to 
air62 


0.0001 


0.05 
0.001 


0.0003 


Organic substances 


Mercury 
Cadmium, thallium, antimony, tin 
Other Metals 


Organic substances are destroyed due to high incineration temperatures. 


Metals are not destroyed and could be emitted to a rather high extent to air, even if 
flue gas is cleaned.  


Release rate to 
water63 


0.0001 


0.0002 


Organic substances 


Metals 


As organic substances are mostly destroyed, their content in flue-gas cleaning water is 
expected to be low. 


Metals are expected to emit to a low extent during incineration, due to high boiling 
points.  Hence, their concentration in flue-gas cleaning water is expected to be low as 
well but higher than organic substances, as they are not destroyed.  


Release rate to 
soil 


0 No direct releases to soil occur from incineration.   


 


Secondary wastes, such as ashes or solid wastes from flue gas treatment64 are disposed of 
underground or by inertisation and disposal in respective landfills.  Related emissions to the 
environment can be disregarded as they are negligible compared to the emissions from the main 
process. 


3 Release estimates for recycling wastes 


Material recycling processes aim to recover substances or materials from waste in order to start a 
new service life.  The assessment of material recycling processes should be performed for all 
substances, which may be included into or onto articles made of 


 Paper 
 Glass 


                                                 


 


61 See Table R.18- 21 for data source. 


62 Based on Transfer factors published by Reimann, in: Thomé-Kozmiensky “Ersatzbrennstoffe 2”, TK Verlag, 2002. 


63 Expert judgment, based on emissions to air and old CSR guidance on waste, in which the same factors were assumed. 


64 To be noted that some residues from flue gas treatment are not regarded as waste but internal residues. 
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 Plastics 
 Construction material 
 Metal 
 Rubber 
 


In addition all substances which are included in articles for which specific waste regimes exist, such 
as vehicles, electric and electronic equipment, batteries and accumulators etc. should be included 
here.  Recycling wastes are normally not hazardous wastes65 but, especially in the case of complex 
articles, may contain hazardous components. 


The assessment consists of three steps: 


1) Assessment of relevance of recycling and justification of no relevance 


2) Checking if recycling process is already covered by earlier assessments 


3) Estimation of released amounts from relevant recycling processes  


The results of these steps are released amounts from the relevant recycling processes to air, water 
and soil at local and regional: 


 Elocalair [kg/d], Elocalwater [kg/d] and Elocalsoil [kg/d] and 


 Eregionalair [t/y], Eregionalwater [t/y] , Eregionalsoil [t/y]. 


 


For recycling processes, only those default settings for exposure scenarios or assessments which 
differ from conditions in the primary production processes are described here. For the assessment of 
waste treatment processes which are run in a similar or the same way as in primary production, 
information and exposure scenario building corresponds to the methods and defaults proposed in 
the respective Sections of the IR/CSA guidance66. 


Step 1: Relevance of recycling processes 


As default, M/I are to assume all six material wastes as relevant. Because the input waste to most of 
the recycling processes are material mixtures (e.g. complete circuit boards could be shredded and 
enter the metal recycling process (melting) in a secondary metal processing plant) recycling 
processes should only be excluded after careful consideration.  If it can be justified that processes 
are not relevant, respective justification should be provided and no quantitative assessment is 
needed. 


Possible reasons why a material recycling process may be of no relevance could be: 


 A substance is specifically designed to perform in a specific material which is normally not 
contained in recycling waste 


                                                 


 


65 “Hazardous waste” is to be intended as defined in the Waste Framework Directive. 


66 Overview and different chapter of the IR/SCA guidance can be found on the ECHA website, guidance section. 
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 Substance properties suggest that use in a specific material is unlikely, as it would not be stable 
under operating conditions (e.g. organic substances as part of metals – however they could be 
applied as finishing) 


 Substance is a main component of only one material (e.g. SiO2 in glass) and very seldom found 
in other materials so only the specific type of material recycling is likely to be applied 


 Uses are limited to specific materials by M/I and/or uses are advised against 
 Information is available from the supply chain, which enables the exclusion of use of the 


substance in materials 
 


Examples of reasons why it could be difficult to exclude material recycling processes: 


 Substance is used in a wide range of processing aids or coatings (could be applied to any 
material and enter recycling process as “contamination”) 


 Uses in all types of materials are known 
 There is very little knowledge of the uses of the substance 
 Substance may only be part of one material but this material is entering the recycling process of 


another material because of limited separation (e.g. plastic additives going with plastic parts to 
metal recycling) 


 


Step 2: Assessment if recycling process is already assessed  


The recycling processes of glass, paper, plastics and metals correspond to manufacturing and 
downstream user processes.  If the lifecycle of the substance includes these processes before they 
become wastes, the registrant may omit an additional assessment for recycling wastes, if: 


 The input amount (Qmax, see Appendix R.18-4 for details) is equal to or smaller than the primary 
process.  If the amount is higher in the recycling process, a short cut assessment using rule of 
proportion could be performed to derive a related exposure level and PEC/PNEC ratio in 
comparison to the assessment of primary processes. 


 The operational conditions are comparable in recycling processes and primary production (e.g. 
could the feeding process be different, giving rise to different releases to the environment). 


 The (efficiency of) risk management measures are comparable in recycling and primary 
production processes. 


Comparable conditions can for example be assumed for additives in plastics. However, before 
recycling, a mechanical size reduction is performed, which would have to be assessed in any case 
(see “Shredding of recycling wastes” described in Step 3). 


Substances which are introduced into or onto a material at a late lifecycle stage may be contained in 
the recycling waste but their lifecycle may not include the respective process. This is the case for 
example for substances in printing ink (printing occurs after pulping, which would correspond to 
the recycling process) or substances used in paints applied to metal articles. In these cases, an 
assessment of the recycling process is necessary. 


Step 3: Release estimate for recycling processes 


Transfer and storage  


For all recycling wastes relevant releases, which might occur due to storage and transport of wastes 
(“transfer and storage model”), should be calculated. This could be the case for material wastes 
which are transported in dusty form (substance could be released in the form of dust particles), 
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which are stored outdoors (substance could leach out) or which are stored for long periods of time 
(evaporation). The derivation of release factors should be based on the model “transfer and 
storage”. 


Shredding of recycling wastes (Model “Mixing/Milling”) 


For all substances contained in recycling waste, the mixing / milling scenario should be assessed in 
addition to the main relevant recycling processes, because any recycling process involves some type 
of mechanical destruction in form of breaking the material and/or shredding. 


The collection of waste before being treated does not lead to relevant releases to the environment. 
Breaking and shredding of materials result in the formation of dusts and consequently in releases to 
air of the substance contained in or attached to the dust particles. 


Table R.18- 6: Defaults for shredding 


Parameter  Default Reasoning  


# of 
installations 


21067 Amount of installations in EU-27 


Emission days 330 Normal operating days 


WWTP not relevant It is assumed that no onsite wastewater treatment plant exists. 


0.1 Paper and plastics, minerals: material has low weight and/or dust is likely to occur – 
expert judgement68 


0.05 Rubber: material has medium weight, some release likely  - expert judgement 


Release factor 
to air (Fair) 


0.01 Metals,: emitted dust is heavy and the majority of the release settles shortly after 
emission – expert judgement 


Release factor 
to water (Fwater) 


0 No water contact  


Release factor 
to soil (Fsoil) 


0 Processing does not give rise to releases to soil 


 


Recycling of construction materials (Model “Road construction”) 


The use of shredded construction materials in road construction is the most likely destination route, 
complemented by landfilling in inert waste landfills. The scenario “road construction”, covers both 
cases. 


                                                 


 


67 See Table R.18- 21 for data source. The estimation doesn’t include mobile shredders. As they would contribute to 
dispersive emissions, the number is not relevant. Nevertheless the registrant should consider the option to assess the 
emission as diffuse emission from mobile shredders. 


68 In this guidance expert judgement has been used as source to derive default values when necessary due to lack of 
basic data in literature. Experience and sector knowledge have been used to derive default values when available 
information does not allow to correlate emissions of single substances to the amount of that substance entered into a 
waste treatment process. 
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This destination route means in principle “open use in the environment with low release promotion” 
and hence corresponds to the ERC 10a for wide dispersive use of articles. 


Table R.18- 7: Defaults for the road construction scenario 


Parameter  Default Reasoning  


Emission days 365 Continuous releases due to outdoor use of waste 


WWTP not 
relevant 


Releases are directly to the environment.  


Release factor to air 0.00005 Emissions to air are assumed to be 10 times lower than those of the service life 
of an article in outdoor uses with low release promotion (ERC 10a), because of 
evaporation slowing down towards the end of the service life and due to the fact 
that materials are below the road surface (sealed surface) 


Release factor to 
water 


0.0016 Emissions to water are assumed to resemble those of the service life of an 
article in outdoor uses with low release promotion (ERC 10a). 


For exposure assessments, connection to an STP should be assumed. 


Release factor to soil 0.0016 Emissions to soil would occur due to leaching from the construction material 
the substance is contained in.  The release factor corresponds to ERC 10a. 


 


Recycling of rubber (Model “Mixing/Milling”) 


Rubber tyres are the largest sources of rubber waste and due to their high resilience and durability 
are mostly reused, rather than recycled. The majority of waste tyres are “repaired” and used as 
retreads. Tyres and non-tyre rubber can also be reused in other products after shredding it to a 
material known as “crumb”. 


Some chemical recycling of rubber also takes place, including ultrasound techniques, and pyrolysis 
or microwave treatment. All of these processes result either in mineralisation or in the manufacture 
of new substances (beginning of a new supply chain). As these processes are applied to a rather low 
extent, no default values are given for this process. Pyrolysis could be assessed based on the model 
“thermal treatment – non-oxidising” and for other techniques specific models would have to be 
built, taking account of rather specific operational conditions. The assessment of the shredding 
scenario is relevant in any case (see “Shredding of recycling wastes” previously described). 


Recycling of plastics  


Substances which are included in plastic materials or have been added as a finishing to a plastic 
article (e.g. coating, firm attachment of other materials onto the surface of an article), need to be 
assessed with regard to the recycling scenario. They are normally not intentionally recovered but 
are a contaminant in the plastic material. 
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Table R.18- 8: Defaults for the polymer recycling scenario 


Parameter  Default  Reasoning  


# of installations 50,000 Number of companies represented by EU plastics converters association. 
Figures will be revised based on association information in next draft. 


Emission days 220 Standard operation days 


WWTP (%) not 
relevant 


No on-site wastewater treatment is assumed to exist in polymer recycling 
installations. 


Release factor to air 0.025 Highest release factors in OECD ESD for plastic additives 


Release factor to 
water 


0.0025 For the exposure assessment, discharge of wastewater to the local sewage 
system should be assumed. 


Release factor to soil 0  


 


Refinement options and iteration can be performed according to the IR/CSA guidance.  The OECD 
emission scenario document provides information for refining release factors, depending on 
additive types, volatilities and water solubility. 


Recycling of metals (Model “Thermal treatment – oxidising”) 


If the substance is added to the metal after the forming process in the primary production, (e.g. 
substances in coatings), an assessment of recycling is necessary. In the recycling process the metal 
is melted and fed into a forming process.  Substances with low decomposition temperatures would 
most likely be destroyed and released in low amounts, which would justify the refinement of 
respective release factors. 
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Table R.18- 9: Defaults for metals recycling 


Parameter  Default  Reasoning  


# of installations 231 Number of secondary steel producing installations 


Emission days 330 Operating time of industrial installations of the metals industry  


WWTP (%) not relevant No on-site wastewater treatment is assumed to exist in metal 
recycling installations.  


Release factor to 
air69 


0.005 metals 


0.015 Mercury 


0.001 organic 
substances 


These values are based on expert judgment, considering available 
data from single plants70  


Release factor to 
water 


0.00005 metals Expert judgment. Water free process (including abatement), only 
indirect via landfill (disposal of slags) 


Release factor to soil 0  


 


Disposal of secondary wastes, ashes and slag would occur in landfill. This is accounted for in the 
release factors and no additional assessment is needed. 


Recycling of paper 


Substances which have been added to a paper article in the course of finishing or other uses of paper 
(coating, printing etc.) are contained in the material as contamination. For the assessment of risks 
from these contaminants, the following information and scenarios can be used. 


                                                 


 


69 The factor relates to dust and the concentration of the substance in the dust should be taken into account to determine 
the total release. 


70 Annual loads and approximate annual processed volumes. 
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Table R.18- 10: Defaults for the paper scenario 


Parameter  Default  Reasoning  


# of installations 335 Number of paper mills in EU 27 using recovered paper71 


Emission days 330 Information source: 340 days from OECD ESD recovered paper mills 


WWTP (%) 100 % In the European Union, the wastewater generated from paper mills is generally 
discharged directly to surface water upon primary and biological treatment.  


Release factor to air 0.15 Substances in recycled paper are unlikely to be volatile (should have 
evaporated earlier).  Operating conditions don’t involve high temperatures.  
0.1572 corresponds to a release factor from water for substances with a LogH 
of < 1, which are not degradable. 


Release factor to 
water 


Worst 
case: 
0.9014 


The defaults reflect the worst case73  


Mineral oil based inks 0.901 


Flexographic inks 0.3005 


Toners 0.3005 


Dyes 0.5 


For the exposure assessment, direct discharge to surface water should be 
assumed.  


Release factor to 
soil 


0.00144 No direct releases to soil, but from secondary wastes.  


Additional release from sludge 


Release to 
secondary wastes / 
sludge 


0.9 It is the intention of the process to remove most of the substances contained as 
contamination on the old paper. The releases distribute between water and 
sludge. The default reflects the worst case (substance fully absorbs to sludge).  
The worst case scenario would involve use of this sludge in construction or 
agriculture. The release factor to soil is calculated by multiplying 0.9 (removal 
rate) with the release rates to water and soil (c.f. above). 


 


 


Recycling of glass 


Glass recycling starts with the breaking of collected glass. It can be assumed that no releases occur 
to air and water and hence, for this material recycling, no shredding scenario needs to be assessed. 


Substances which are added to the glass article (e.g. coating, attachments of metals) are contained in 
the material as contamination and for them an assessment of the process is necessary. 


                                                 


 


71 See Table R.18- 21 for data source. 


72 Source: simple treat model. 


73 The DEHP RAR specifies for paper recycling that printing inks can be removed in a range between 6 and 90%.  As a 
worst case, the full amount is soluble in water and contained in the aqueous phase. 
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Table R.18- 11: Defaults for the glass recycling scenario 


Parameter  Default  Reasoning  


# of installations 140 Number of glass producing installations 


Emission days 330 Normal operating time of continuous processes 


WWTP Not relevant No onsite wastewater treatment is assumed to exist in glass recycling 
installations.  


Release factor to air 0,006 metals 
0.05 
Mercury 


0.0001 
organic 
substances 


Values taken from ongoing discussion about revision of glass BREF74  


Release factor to 
water 


0.0005 Only very limited waste water emissions, due to internal circulation. 
Value derived by expert judgment, worst case assumption on residual 
releases. 


For the exposure assessment, discharge of wastewater to the local 
sewage system should be assumed. 


Release factor to soil 0  


 


Specific article wastes (Models “Solid-solid separation” and “Milling/ Mixing”) 


Articles, for which specific waste regimes exist, undergo a series of processing steps before 
materials are actually recycled. The first step is a dismantling process, resulting in a separation of 
non-hazardous parts from hazardous parts (frequently operating fluids, e.g. battery acids).  
Furthermore, main types of materials are separated mechanically. These steps normally do not lead 
to any significant release of substances. 


The second step is where the main solid materials are broken into smaller parts via shredding and 
other breaking techniques. To assess respective release to air or water, the shredding scenario 
previously described should be used. In the next step the shredded waste fractions are separated, 
which should be assessed using the solid/solid separation model. 


And the third step is where the main material is subjected to the respective recycling processes.  
Therefore, it is important to identify in which material streams the substance ends up in order to 
assess the suitable treatment process described before. 


 


4 Release estimates for hazardous wastes 


The development of scenarios to assess releases from hazardous wastes should take particular 
account of the type of wastes, e.g. whether it is liquid or solid or whether it mainly consists of 
mixtures (e.g. galvanic baths) or it contains substances and mixtures as contamination (e.g. cutting 
fluids). 


                                                 


 


74 BREF documents are available on the JRC website. 
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The waste stream “hazardous wastes” is relevant for wastes from risk management measures (air 
filters, sludge from waste water treatment etc.) as well as for wastes from manufacturing and 
downstream uses, as the assessed substance could be contained in high concentrations. Wastes from 
substances used in classified consumer mixtures should also be assessed within this waste stream, 
as they should be collected as hazardous consumer wastes. 


The results of the assessment step are released amounts from the relevant processes to air, water and 
soil at local and regional scale: 


 Elocalair [kg/d], Elocalwater [kg/d] and Elocalsoil [kg/d] and 


 Eregionalair [t/y], Eregionalwater [t/y] , Eregionalsoil [t/y]. 


The waste treatment processes relevant for the different types of waste can be identified for the first 
tier assessment based on the following table. 
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Table R.18- 12: Correlation of PC75s and other wastes to most likely waste treatment 
processes 


Waste 
treatment 
scenario 


Types of wastes / relevant product categories  


Incineration / 
co-
incineration 
of hazardous 
wastes 


Solid wastes from risk management measures, e.g. spent air filters, filter cakes and dried sludge 
from waste water treatment 


Leftovers of classified mixtures (industrial, professional and consumers) disposed of inside its 
original packaging or as production wastes (e.g. solid paint overspray, remaining residuals in 
machinery or waste occurring during cleaning operations) 


Spent processing aids and other types of liquid production wastes, however mostly they are first or 
only treated in chemical physical treatment installations. 


Almost all PCs could be relevant 


Distillation 


Silver 
recovery 


Waste oils  
PC30 (photo-chemicals) 


PC35 (Washing and Cleaning Products (including solvent based products) 


PC40 (extraction agents) 


Separation 
and further 
waste 
treatment 
processes 


Liquid wastes, such as spent processing aids or processing chemicals (e.g. galvanizing or textile 
finishing baths) 


End-of service life mixtures, such as hydraulic fluids 


Secondary wastes from risk management measures (e.g. sludge from paint overspray or onsite 
wastewater treatment, washers)  


Of particular relevance76: PC9a, PC14, PC 15, PC16, PC17, PC20, PC 21, PC23, PC24, PC25, 
PC26, PC34, PC36, PC37 


 


Incineration of hazardous waste (model “Thermal treatment-oxidising”) 


The process of incineration of hazardous waste is in principle the same as the incineration of 
municipal wastes. The same European-wide emission limit values are set by the Waste Incineration 
Directive and a great part of the BAT conclusions is valid for both types of waste incinerators. The 
main difference regarding the extent and type of emissions to the environment is a higher degree of 
destruction of organic substances (in particular PCP, PCBs and other halogenated waste) where the 
minimum temperature of 1100°C has to be guaranteed according to the Waste Incineration 
Directive. 


                                                 


 


75 Product Categories. 


76 PC9a: coatings, paints, thinners, paint removers, PC14: metal surface treatment products, PC15 non-metal-surface 
treatment products, PC16 heat transfer fluids, PC17 Hydraulic Fluids, PC20 Products such as pH-regulators, 
flocculants, precipitants, neutralization agents, PC21 Laboratory Chemicals, PC23 Leather tanning, dye, finishing, 
impregnation & care products, PC24 Lubricants, Greases & Release agents, PC25 Metal Working Fluids, PC26 Paper 
and board dye, finishing & impregnation products, PC34 Textile dyes, finishing & impregnating products, PC36 water 
softeners PC37 water treatment chemicals. 
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Table R.18- 13: Defaults for the hazardous waste incineration 


Parameter  Default  Reasoning  


# of 
installations 


< 200 Average approximate number of installations in EU-27+CH+NO 
(BREF Waste Incineration 2006: EU-15+CH+NO: 93, new EU Member States: 96 
including 74 very small installations with capacity < 10 t/d) 


Emission 
days 


330 Incinerators are operated on approximately 330 d/a 


WWTP 100 % Wastewater from flue-gas cleaning is collected and submitted to on-site waste water 
treatment. 


Release 
rate to air77 


0.0001 


0.05 


0.001 


0.0003 


Organic substances 


Mercury 


Cadmium, thallium, antimony, tin 


Other Metals 


Organic substances are destroyed due to high incineration temperatures. 


Metals are not destroyed and could be emitted to a rather high extent to air, even if flue gas 
is cleaned.  


Release 
rate to 
water78 


0.0001 


0.0002 


Organic substances 


Metals 


As organic substances are mostly destroyed, their content in flue-gas cleaning water is 
expected to be low. 


Metals are expected to emit to a low extent during incineration, due to high boiling points.  
Hence, their concentration in flue-gas cleaning water is expected to be low as well.  


For the exposure assessment, the wastewater is assumed to be discharged to surface waters. 


Release 
rate to soil 


0 No direct releases to soil occur from incineration. 


 


Waste water treatment efficiencies are calculated based on maximum waste water emissions of 
municipal and hazardous waste incineration plants before treatment79 compared with emission limit 
values of the Waste Incineration Directive and (for the COD value) with the upper range 
concentration of the BAT associated emission level80. 


PCDD/F (11.71-> 0.3 ng/l): 97%.  
Mercury (19.025-> 0.03 mg/l): 99,5%.  
Other metals (calculated with lead peak level of 24 -> 0.2 mg/l): 99% 
Minerals (COD 390 -> 250 mg/l): 35% 


Secondary wastes from hazardous waste incineration (filter dust, ashes or slag) are to be disposed of 
in underground landfills.  No emissions occur from these. 


                                                 


 


77 Based on Transfer factors published by  Reimann, in: Thomé-Kozmiensky “Ersatzbrennstoffe 2”, TK Verlag, 2002. 


78 Expert judgement based on emissions to air. 


79 BREF Waste Incineration, p. 176. 


80 BREF Waste Incineration, page 446. 
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Distillation of liquid wastes (Model “Distillation”) 


This waste treatment process can be applied to distillation of waste oils, solvents, cleaning agents or 
similar mixtures, aimed at recovering substances from the waste mixture. The process covers the 
filling of waste material into the distillery (low releases) and heating up of the mixture to extract 
distillation fractions of the main material with higher purities. The assessed substance could either 
be recovered or distributed to distillation sludge or fractions which are further treated as waste (e.g. 
distillation fractions with higher or lower boiling points than the main recycled product) or be 
included in the waste gas incinerated in the off gas abatement. 


The fraction of a substance included in a lubricant or a solvent possibly going to a (re-)distillation 
process depends on the volatility of those solvents or oils and on the specific use patterns. Table 
R.18- 14 shows respective figures where part of the different lubricant mixtures reaches the waste 
status as a separate collectable waste fraction. 


Table R.18- 14: Average fraction of collectable waste81 


Type of lubricant 
Collectable 
share 


engine oil 59. 5% 


hydraulic oil 75.0% 


gearbox oil 64.0% 


Metal cutting fluids 45.0% 


Base oil 50.0% 


 machine oil 40.0% 


compressor oil 50.0% 


insulating oil 90.0% 


Turbine oil 70.0% 


 


Less than the total amount of these “collectable” waste fractions is directed into the distillation 
process. Thus e.g. for lubricants assessments show that for the EU 27 only about 13% of the market 
volume is distilled again82. 


Substance is distributed between air (and consequently destroyed in the of gas abatement unit), 
distillation sludge (which is then further processed) and the recovered fraction (substance could be 
main component or contamination). 


In a proposal for an emission scenario document for the chemical industry83, generic release factors 
for different types of equipment used in the chemical industry are proposed.  For distillation, a 
                                                 


 


81 Jepsen, D., Drachenberg, I.: Altölströme in Deutschland, Müll-Handbuch, Kennzahl 8222, Lieferung 1/2008, Erich 
Schmidt Verlag. 


82 GEIR 2008; market surveillance – waste oil collection an waste oil use in EU 27 in 2006, not published. 


83 P. van der Poel and J. Bakker: RIVM report 601200004/2004 Proposal for the development of Emission Scenario 
Documents on the Chemical Industry. 
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release factor to air of 0.07 kg TOC84 / tonne is proposed. This results in a release factor to air of 
0.00007 for the main constituent / solvent. For substances contained as contaminants, the release 
factor to air should be multiplied by the concentration in the solvent. 


Aqueous wastes from distillation, within which substances could reach surface water, may be 
aqueous condensates and aqueous bottom residues from the distillation. Both are assumed to be 
submitted to further waste treatment processes, e.g. waste water treatment or thermal treatment 
(non-oxidising and oxidising). Due to low concentrations of contaminants and solvents in the 
residues releases can be neglected in the assessment. 


Table R.18- 15: Defaults for the distillation scenario 


Parameter  Default Reasoning  


# of installations 140 Approximate number of installations in EU-27 


Emission days 220 Normal operating days for non-continuous installation 


WWTP Not relevant It is assumed that no onsite wastewater treatment plant exists. 


0.007 Applicable to the substance, if it is the main component to be recovered in 
the process. 


The default value of the ESD has been multiplied by 100 as it has been 
derived for the chemical industry and primary processing.  


0.007 * 
average 
concentration 
(%) 


Volatile contaminations of distilled product (boiling point around or higher 
than distillation temperatures) 


Default release factor derived from ESD proposal multiplied by 100 (see 
above) 


Release factor to air 


0.00007 * 
average 
concentration 
(%) 


Metals, inorganic substances and substances with boiling points well 
below distillation temperature. 


Default release factor from ESD proposal is used for almost non-volatile 
substances. 


Release to water c.f. equation 
below 


Emissions to water pathway depend on various factors according to ESD 
proposal for chemical industry, which are difficult to condense into one 
factor.  The equation has been modified to adapt to conditions of waste 
treatment and derive a daily instead of an annual local release. 


For the exposure assessment, discharge to the local sewage system is to be 
assumed. 


Release factor to soil 0 Processing does not give rise to releases to soil, no secondary wastes 
which would reach the soil.  


 


Emissions to water result from cleaning of the distillation installation. Therefore, they do not mainly 
depend on the volume of the substance, but rather more on the number of cleaning events, the size 
of the reaction vessel and the density of the substance. 


The daily released amount to water (before wastewater or sewage treatment) from a distillation 
plant can be calculated85 with the following equation: 


                                                 


 


84 Total organic carbon. 
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Elocalwater = Volumevessel * RHOmaterial * RFresid * #clean * concdist / Temission 


Elocalwater =  daily local release to water [kg/d] 


Volumevessel =  Volume of distillation installation = 200 [m3]86 


RHOmaterial =  density of substance [kg/m3] 


RFresid =   residual amount in the distillation installation before cleaning = 3.28 [%]87 


#clean = number of cleaning events  


assuming that the vessel is cleaned after each batch, the number of cleaning events can be derived 
by dividing the amount entering the distillation process (Q [t/a] * fwaste_HW_distill) by the vessel 
volume (200m3) multiplied by the concentration in the waste to be distilled88. 


Concdist = concentration of the substance in the waste to be distilled 


Temission = operation days of the distillation plant 


 


Treatment of liquid wastes (models “Liquid-liquid separation” and “Solid-liquid separation”) 


Aqueous wastes treated by chemical physical treatment could be for example: 


 inorganic acids and alkalis and their rinse-waters, together with cleaning, washing and 
interceptor wastes from a range of processes; 


 aqueous alcohol/glycol streams and process wash-waters from chemical industry, including 
cleaning wastes with low levels of chlorinated compounds such as dichloromethane or 
phenolic compounds; 


 cyanide wastes - typically this waste will consist of solid or liquid cyanide salts, for example, 
sodium cyanide from surface metal treatments. They may also be present in printing wastes, 
usually as silver cyanide. Examples of cyanide based plating solutions include copper, zinc 
and cadmium cyanides; 


 developer waste (photographic wastes) typically includes a solution with a high percentage of 
ammonia salts, predominantly thiosulphate; 


 waste waters from shaping; oil wastes; organic chemical processes; and water and steam 
degreasing processes; 


 Sludge from water based cleaning of paint overspray; 
 Used galvanic baths from galvanic industry; 
 Used / contaminated processing aids, such as metal cutting fluids; 


                                                                                                                                                                  


 


85 Using the information from the ESD proposal. 


86 Average volume used for assessments in the proposal for an ESD for the chemical industry. 


87 Highest value for residues in vessels applied in the ESD proposal for the chemical industry. 


88 If e.g. a solvent is registered in amounts of 5000 t/a, and approximately 20% of that end up in waste for distillation 
and the solvent is contained in that waste in a concentration of max. 30%, the number of cleaning events would be 1.5. 
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 Sludge from on-site or municipal waste water treatment processes or other processes of 
different industries; 


 residues from the metallurgical industry (dusts, sludge, slags). These may have high contents 
of Cr(VI), spent catalysts, paint residues, mineral residues from chemical processing. 


 


Several processes are applied depending on the type of aqueous wastes, which in principle aim at 
separating the fractions contained in the aqueous wastes and concentrating the contaminants / 
unwanted components in the solid phase for further treatment. Substances in the waste could 
distribute during the process to: 


 sludge (due to precipitation or adsorption), which is usually disposed of after drying in 
incineration plants or used in road construction; 


 oil/organic phase of the waste (lipophilic substances, would be skimmed or decanted); 
 water phase (filtrate of the aqueous wastes from solid-liquid separation), which is usually 


specifically treated on-site; 
 air (mainly from scrubbing of exhaust air from the reactor). 


 


Air releases may be associated with rapid pH changes, rapid temperature rises and with vigorous 
agitation. Emissions include mostly volatile organic compounds (VOCs), which are identified 
through their vapour pressure (0.01 kPa or more89) but also non-volatile compounds and metals. 
Furthermore some installations plants are operated under higher temperature (50-90 °C) so increase 
of vapour pressure might occur. 


Emissions to water occur from the filtrate of the water phase of the aqueous wastes. The processing 
of waste waters mixed with organic material generates around 836 kg of waste water per tonne of 
waste and 5.5 kg of sludge per tonne of waste90. Substances to a large extent are part of the sludge 
generated from the process or are contained in the oil phase, which both are either recycled or 
disposed of in waste incineration plants. 


Generic model aqueous waste treatment by separation 


In the following, generic defaults are proposed covering the liquid/liquid and solid/liquid separation 
processes. The release factors to the environmental media relate to releases from the separation 
process to the environment. The distribution factors to the organic phase and to sludge provide for 
the derivation of amounts of the substance in secondary wastes. Depending on the separation 
technique and related resulting phases, releases from secondary wastes (e.g. treatment by 
incineration and/or landfilling) have to be assessed separately. 


                                                 


 


89 Corresponds to the definition of VOCs of the Solvent Emission Directive (1999/13/EC).  Alternatively, a boiling 
point of 250°C or less could be used. 


90 OECD ESD series n.10 on lubricants. 
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Table R.18- 16: Default values for generic assessment of separation processes of aqueous 
wastes 


Parameter  Default Reasoning  


# of 
installations 


780 Approximate number of installations in the EU-27 


Emission days 220 Normal operating days for non-continuous installation 


WWTP 100% Onsite wastewater treatment is assumed to exist.  The efficacy should be 
determined for each substance separately.  


1 Expert judgement: volatile compounds would evaporate or be stripped out 
during the process 


Release factor 
to air 


0.15  Expert judgement: Non-volatile compounds: Operating conditions seldom 
involve high temperatures.  0.15 corresponds to a release factor from water 
for substances with a LogH of < 1, which are not degradable (derived from 
simplified release factors of simple treat).  


Release factor 
to water 


Solubility > 
Cwaste  RFwater 


= solubility 
[mg/l] / 100,000 


Solubility < 
Cwaste  RFwater 
= solubility 
[mg/l] / 
concentration 
[mg/l] 


Expert judgement: Worst case assumption that only the excess to the 
dissolvable amount of the substance is removed from the water phase. 


If solubility is higher than the concentration in aqueous waste, then the entire 
amount would be dissolved and released.  The release factor results from 
division of the solubility by 100,000 (100% = 1g/l) 


If the solubility is lower than the concentration in aqueous waste, the release 
factor can be derived from the quotient of solubility and concentration  


Distribution 
factor to sludge 


1 Expert judgement: worst case assumption: the total amount of the substance 
entering the process distributes to sludge.  The sludge would have to be 
assessed as secondary waste.  


Distribution 
factor to organic 
phase 


1 Expert judgement: worst case: 100% of substance to oil phase 


Release factor 
to soil 


0 Expert judgement: Processing does not give rise to releases to soil, sludge is 
incinerated not resulting in releases to soil 


 


5 Refinement and more specific estimations 


Treatment of aqueous cooling lubricant solutions 


The following more specific derivation of released amounts to water per day builds on the 
assumptions of the generic model (liquid/liquid separation). The releases of substances in cooling 
lubricant emulsions entering the waste treatment process can be estimated using the following 
formula91: 


Cwastewater = Csubst * (Dilutionoil_to_water + 1) / (Dilutionoil_to_water * Kow+ 1) 


                                                 


 


91 The equation has been extracted from the OECD ESD on lubricants: OECD series on emission scenario documents – 
number 10, Emission scenario document on lubricants and lubricant additives, JT00174617, November 2004. 
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Cwastewater = Concentration in the wastewater 
Csubst  = Concentration of the substance in the waste lubricant 
Dilutionoil_to_water = Oil/water ratio = 20 
Kow = octanol water partitioning quotient 


The resulting daily local release is obtained by multiplying the concentration in wastewater by the 
amount of wastewater generated per day (default = 200 m3 / day) 


Ewater  [kg/d] = Cwastewater [mg/l]* 200 [m3/d] / 1000 


Treatment of synthetic cutting fluids  


For synthetic cutting fluids (and only these), the release of substances to water would be calculated 
as92: 


Ewater [kg/d] = Csubst* 200m3/d * (1- Faddelim) / 1000  = Csubst* 0.04 


Faddelim is the elimination factor of additives or other substances from the water phase during the 
separation process of used synthetic cutting fluids.  It is set to 0.8 as default.  Hence, 80% of the 
substance would end up in sludge / the oil phase of the system.  Sludge is most likely incinerated in 
hazardous waste incineration plants not giving rise to relevant releases to the environment. 


Photographic chemicals 


The recycling of baths from photographic films is a rather specific process, which will apply only 
for some substances. It can be assumed that the return rates of photo chemicals are between 20 and 
90%.  With respect to waste assessment for the release estimate, 90% of the substances would enter 
the waste stage. The remaining fraction is already released during service life or is discharged to the 
sewer by the user of the chemicals. Silver is the only component recovered during the process. 


                                                 


 


92 The equation has been extracted from the OECD ESD on lubricants: OECD series on emission scenario documents – 
number 10, Emission scenario document on lubricant additives, JT00174617, November 2004. 
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Table R.18- 17: Defaults for the treatment of photographic baths 


Parameter  Default Reasoning  


Fraction becoming 
waste 


0.9 OECD ESD for photographic industry 


# of installations Missing information  


Emission days 220 Normal operating days for non-continuous installation  
(250 TGD part 4) 


WWTP 100% Onsite wastewater treatment is to be assumed. In this case the 
efficacy should be determined for each substance separately and 
integrated into the default release factor. 


Release factor to air 0 TGD part 4 


Release factor to 
water 


1 TGD part 4 


For the exposure assessment, direct discharge to surface water 
should be assumed. 


Release factor to soil 0 TGD part 4 


 


6 Iteration: general refinement options 


The default values for release factors proposed in the generic release estimation models are 
conservative and reflect the worst case. The default factors are in most cases independent of 
substance properties and of specific operational conditions. If risks are identified in the first 
assessment, M/I have several options to proceed: 


 The daily amounts of the substance treated at one site can be refined by making more precise 
assumptions on the main waste streams and related applicable processes (Appendix R.18-3 
and Appendix R.18-4); 


 The default release factors can be refined based on substance properties and operational 
conditions of the waste treatment process and/or based on information on the distribution of 
the substance in the process (refinement of distribution models); 


 The default release factors can be refined based on legally defined emission limit values 
and/or measured values or based on release factors derived from literature (e.g. ESDs, IPPC 
BREFs, permits etc.) applicable to the same or similar substances (read across); 


 When the composition of wastes is known, release factors may be derived more easily from 
emission limit values or measured data, if the treated amount is also available. 


 For wastes from manufacturing and downstream uses, the types of waste treatment can be 
limited to those not posing a risk (to be communicated in the safety data sheet/ES); 


 For wastes from manufacturing and downstream uses, risk management measures can be 
assumed for the waste treatment processes (to be communicated in the safety data sheet/ES). 


 


The concept of refinement of release factors for the waste life stage does not differ from 
refinements done on release factors for other life cycle stages.  However, in the waste sector the 
knowledge on inputs to specific treatment processes is in most cases incomplete, which frequently 
makes it impossible to relate a measured release to an input amount of a substance. 


In this section generic indication for refinement is discussed. More specific details are provided in 
Appendix R.18-5. 
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6.1 Refinement of release factors to air 


Substances with very high volatilities are likely to already evaporate during use/service life. Hence, 
a justification for a lower release factor from waste treatment than that given in the default scenarios 
could be based on respective argumentation. Substances with very low volatilities are likely to 
evaporate in lower amounts from the waste treatment than those specified in the generic scenarios. 


Substances which are chemically bound in a product or an article may not evaporate, although the 
volatility may suggest this, as they are fixed in the matrix.  If M/I can exclude the destruction or 
dissolution of that chemical bond in the product or article, he may justify a lower release factor to 
air. 


Modification of release using measured data or emission limit values for releases to air for a 
specific waste treatment operation is rather difficult, as these can normally not be related to the 
input amount of the substance. 


 


6.2 Refinement of release factors to water 


Substances with a very low solubility are not likely to be contained in water discharge from waste 
treatment processes. Hence, a justification for lower release factors than the defaults could be based 
on respective argumentation. 


Substances which are chemically bound in a chemical product or an article may not be dissolved 
and enter the water pathway, although the solubility may suggest this, as they are fixed in the 
matrix. If M/I can exclude the destruction or dissolution of that chemical bond, he may justify lower 
release factors. 


Another option to modify release factors is to provide measured data for emissions to water or to 
base the argumentation on emission limit values for a specific waste treatment operation.  In both 
cases, the derivation of refined release factors needs to be related to the amount of the substance 
entering the waste treatment process as part of wastes.  Furthermore, the amount of waste water 
produced should be considered. 


6.3 Refinement of release factors to soil 


Direct releases to soil occur only for some to the waste treatment and disposal processes.  
Furthermore, the assessment of risks to soil is relevant only at regional level. 
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APPENDIX R.18-3: FATE OF SUBSTANCE IN WASTE TREATMENT PROCESSES 


 


This Appendix is aimed at supporting the structuring of the information on waste and waste 
treatments. 


The list of waste treatment processes (Table 18-1793) aims at systemising technical solutions 
applied for the treatment of waste. The processes are grouped in major categories (“process 
groups”) “transfer/storage”, “mechanical treatment”, “chemical treatment”, “biological treatment”, 
“thermal treatment”, and “landfill”. On a secondary level, individual waste treatment processes are 
shown and further differentiated in waste treatment operations (columns 3 and 4 of the table). In an 
additional column, the WT processes/-sub processes are assigned to a limited number of distribution 
models. 


Each individual operation can be applied to different waste treatment activities, since it is not 
combined with a specific type of waste to be treated (e.g. “incineration of municipal waste”) nor a 
description of the treatment target (e.g. “inertisation of waste”). 


For each of the waste treatment processes a distribution scheme is provided. These enable the 
registrant to make an exposure assessment based on the specific approach. At the end of this 
Appendix an example is provided on how the distribution models support the release rate 
estimation. 


Table R.18- 18: List of waste treatment processes 
Level 1 Level 2 Level 3 Level 4 
WT process groups WT Processes sub-processes WT Operations 
Transfer/storage  


Transport/Storage Transport Machines 
  Belts 
 Storage Outdoor 


Model “Transfer 
and Storage” 


  Indoor 
Mechanical treatment     


Mixing    


Size reduction Shredding  
 Crushing  


Model “Mixing” 


 Milling  
Separating Solid/Solid separation Sieving 
  Washing 
  Air separation 
  Eddy current 


Model “Solid/solid 
separation” 


  Magnetic 


                                                 


 


93 The list has been developed based on literature and internet research on waste treatment activities in Europe as well 
as personal experience of the involved experts.  Major sources have been the reference document on best available 
techniques for treatment of waste (WT BREF document) 93 and the BAT background documents collected by the IPTS 
(Seville, available in the Members Area at: http://eippcb.jrc.es). The source has been complemented for operations that 
have not been covered by the IPPC Directive. 
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Level 1 Level 2 Level 3 Level 4 
WT process groups WT Processes sub-processes WT Operations 


 Solid/Liquid separation Filtration 
  Sorption 
  Flotation 
  Sedimentation 


Model 
“Solid/liquid 
separation” 


  Centrifugation 
 Liquid/Liquid separation Decanting 
  Stripping 
  Ultra Filtration 
  Ion Exchanger 


Model 
“Liquid/liquid 
separation” 


  Sorption 
Model “Gas/solid 
separation” 


 Gas/Solid separation Scrapping 


Chemical treatment     
Chemical Treatment Neutralisation  
 Flocculation  
 Extraction  
 Splitting  
 Solidification  
 Ageing  
 Immobilisation  
 Oxidisation  
 Reduction  


 Dechlorination with 
metallic alkali 


 


 Hydrogenation  
 Electrolysis  


Treatment is 
normally done in 
mixture of a 
separation step.  
The equilibrium of 
(mostly 
liquid/liquid) 
separations is 
influenced by the 
listed treatments.  
Further 
information is 
provided in this 
Appendix. 


 Stabilisation  
Biological treatment     
Not relevant for 
chemicals 


Decomposition Composting  


 Biological water treatment Aerobic 
  Anaerobe 


Simple treat model 
for STP, specific 
scenarios for 
specific WWT to 
be developed, if 
necessary  


  Fermentation 


Thermal treatment     
Fully oxidising  Dedicated incineration Grate 
  Fluidised bed 
  Rotary kiln 
Fully oxidising Co-Incineration Grate 
  Fluidised bed 
  Rotary kiln 
Partly oxidising Pyrolysis  


Model “Thermal 
treatment – 
oxidising” 


 Gasification  
Non oxidising Solid waste Thermal drying Model “Thermal 


treatment – non 
oxidising” 


  Thermal desorption 


 Liquid waste Distillation  
  Evaporation 


Landfill     
Landfill Inert waste disposal site  
 Non-hazardous waste  


No general 
distribution model 
available  Hazardous waste disposal  
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Level 1 Level 2 Level 3 Level 4 
WT process groups WT Processes sub-processes WT Operations 
Model “Road 
construction” Construction waste Use in road construction  


 


1 Distribution schemes of the main waste treatment processes 


The aim of this Annex is to describe, with simplified schemes, the mechanisms of waste treatment 
processes. It will facilitate the identification of the most important parameters (operational 
conditions (OC), risk management measures (RMM) and substance or waste properties) which 
determine the distribution of the substance along with the processes and the value of release factors 
to the different environmental pathways. 


The models can be used to facilitate the identification of options to refine release factors and 
support related qualitative argumentation or measured results. Secondly, the models can be used to 
develop specific exposure scenarios, e.g. by registrants assessing their manufacturing wastes and 
wastes of which they have specific information. 


The distribution models for the different waste treatment process are explained by text and using 
graphical illustrations. In both cases the influence of substance properties and operational 
conditions on release factors is indicated.  Furthermore, examples of RMMs are provided. 


1.1 Scheme “Transfer and Storage” 


Before treatment, waste is stored either out in open air spaces or indoors. Releases of dusts may 
occur as well as releases to water from rain water or sprinkling against dusts. 


For treatment, waste is transferred e.g. from trucks to storages, from storages to treatment processes 
or from previous treatment processes to the following ones. The transfer may be done with 
machines or with belts, or in case of liquids by means of pipes. Movement with machines can lead 
to dust emissions as well as transport via belts if these are not covered.  Furthermore, wastes stored 
outside may release substances with rainwater run-off to water and to soil. 


Release factors to water, air and soil from transfer and storage of wastes containing the assessed 
substances can be added to the release factors for further processing (e.g. incineration, shredding 
etc.), as normally transfer and storage is most relevant at the site of waste processing. 
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Substance in 
(solid) waste 


Transfer and Storage


Average OCs
• Temperature: ‐10 to 35°C
• Indoors / outdoors, 
enclosed storage area, 
• ... 
Examples of RMMs
• Cleaning of ground
• Covering of storages/belts
• Drainage water treatment
• Gas  balancing
• etc


Particle size, 
density


Cleaning of ground
RMMeff: efficiency of 
measure. Here: removal 
of particles from ground 
= e.g. 0.95 RFind soil ~ RFground * (1- RMMeff)
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Figure R.18- 8: Distribution model for transport and storage of wastes 


 


1.2 Scheme “Mixing and Milling” 


Mixing or shredding / milling of wastes could be the only treatment of waste applied, e.g. for rubber 
tires or construction and demolition waste. In other cases, it is one process in a sequence of 
processes in the waste treatment chain. 


Mixing results in the movement of individual waste components. The substances contained in the 
waste components or main materials could evaporate, if they are not firmly bound to the matrix of 
the material, or be emitted to air as part of dust particles. In most cases, evaporation will be much 
less relevant than releases of dust. If volatile substances are (still) present in the mixed/milled 
waste, evaporation will depend on the volatility of the substance. In all other cases, releases depend 
on the properties of the dust particles (particle size and density). 


If mixing / milling is carried out in the frame of several waste treatment steps, release factors can be 
combined with the preceding step of transport/storage or with subsequent steps like separation. 
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Figure R.18- 9: Distribution scheme for mixing and milling of wastes 


 


1.3 Schemes “Separation” 


Separation techniques are distinguished according to the phases to be separated from each other.  
The sequence of phases in the names of the schemes indicates which phase is to be concentrated 
(first part) and which is the remains (second part). For example, in solid / liquid separation, solids 
are aimed to be concentrated as a solid phase by removing them from the liquid phase. 


The use of treatment chemicals as part of the separation process of (mostly liquid) waste mixtures 
may change the equilibrium of the separation (increased separation efficiency) and dominate over 
the influence of substance properties94. Any such techniques could be included in an exposure 
assessment as operational condition, if the waste management measures of the DUs can be 
influenced. 


1.3.1  Solid-solid separation techniques 


Examples for physical / mechanical separation techniques are sieving, manual sorting and automatic 
separation techniques using air, water (washing) or physical properties (magnetic separation, eddy 
current separation). A solid phase of the waste is separated from another solid phase with the aim of 
                                                 


 


94 Examples of chemical treatment to enhance separation are shown in the WTO list and are briefly described in the 
section on chemical treatment. 
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de-contamination/purification of a material.  As substances are part of materials to be separated, the 
distribution of substances only depends on the separation efficiency. 


The separated solid phases of wastes are normally further processed. Hence, the amount leaving the 
separation process should be used as input to the further waste treatment processes. 
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Figure R.18- 10: Distribution scheme for separation techniques applied to solid dry 
wastes 


 


1.3.2  Solid-liquid separation techniques 


Examples for these separation techniques are filtration, sorption, flotation, sedimentation and 
centrifugation. Separation of these phases can be facilitated by chemical treatment (flocculation or 
pH variations of the waste). Separation is mainly carried out to concentrate components of the waste 
of concern in one of the phases in order to subject both phases to further treatment in a more 
efficient way. Two cases can be distinguished which influence the phase into which a substance is 
separated: 


a) Substance is not bound to waste matrix/particles 


If the assessed substance is not integrated into a matrix, its distribution depends on its substance 
properties. These substance properties may enhance each other, resulting in the substance 
unambiguously being distributed to only one of the phases or may counteract, resulting in more 
complex relations determining in which phase the substance will end up. The most relevant 
properties determining distribution are: 
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LogKow: with increasing LogKow, the substance concentrates in the solid phase. Other indicators 
of hydrophobicity can be used as well. Also the Koc as indicator for the tendency of substances to 
sorb to organic matter may be used. 


Solubility: the more soluble the substance is, the higher is its percentage in a water phase 
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Figure R.18- 11: Distribution scheme for separation techniques, substance is not bound 
to the matrix 


 


b) Substance is bound to matrix/particles 


If the substance is bound to a matrix when entering the separation process as part of waste, its 
distribution is dominated by the behaviour of the matrix (particles), except if the substance 
disintegrates from the matrix upon contact with the liquid phase. This scenario is not applicable to 
sludge (no integration in matrix). In analogy to the behaviour of substances, the following 
relationships can be assumed: 


If the (surface of the) matrix is hydrophobic, particles are likely to distribute to the solid phase95 


If the matrix (particles) is/(are) small and heavy, they will rather deposit and remain in the solid 
phase; if they are big and light, they are more likely to float 


                                                 


 


95 This is the case if the liquid is water (as in the majority of such waste separation processes). 
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Figure R.18- 12: Distribution scheme for separation techniques, substance is integrated 
in matrix 


 


1.3.3  Liquid-liquid separation techniques 


Examples for separation techniques for two liquid phases are decanting, stripping, ultra filtration, 
ion exchange and sorption. Separation could be facilitated by chemical treatment (e.g. by adding 
flocculation agents or changes of the pH of the waste). Since the waste is liquid, no binding to the 
waste matrix is assumed for the assessed substance. 


The phases to be separated are distinguished by their polarity or “oiliness”: polarity differs widely 
in water/oil phases, but also two different organic phases with different polarities could form liquid 
wastes. The distribution of the substance depends mainly on the log Kow. The water solubility is 
relevant also, if a water phase exists. 


The use of chemicals to change the equilibrium of separation could dominate over the substance 
properties and hence change the distribution pattern (even reversal could be achieved). It could also 
enhance existing tendencies of distribution. Any such techniques could be included in the exposure 
assessment as operational condition, if the waste management measures of the DUs can be 
influenced. This should be included in the exposure scenario and communicated down the supply 
chain, as it cannot be assumed to be state-of-the-art. 
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Figure R.18- 13: Distribution scheme for separation techniques, two liquid phases 


 


1.3.4  Gas-solid separation techniques 


Separation techniques resulting in a solid and a gaseous phase are applied to gases in containers as 
such or as part of articles, e.g. cans or lamps.  The substance included in that waste could either be 
(contained in) the gas or could be contained in the container and hence included in or onto the 
container matrix (in solids/particles). 


The distribution of the substance is determined by the following parameters: 


 If the substance is included in the article matrix, it will distribute to the solid phase 
 If the substance is not integrated into a matrix it will be included in the gas phase 







Appendix R.18-3: Fate of substance in waste treatment processes 


79 


Substance in 
solid waste


Gas/solid separationAverage OCs
• Average temperature: 20°C
Examples of RMMs
• Containment of „opening“ of 
containers
• Exhaust ventilation / local venti‐
lation and  air filters


Substance in gaseous
waste


Substance in solid waste


Separation efficiency
Inclusion in matrix
Degree of process
containment


Further treatment
•Thermal treatment
• Recovery of substance
• Hazardous waste


Further treatment as
• Municipal waste
• Material recycling waste
• Hazardous waste


RFair = release of 
dusts and gases


Substance in 
solid waste


Gas/solid separationAverage OCs
• Average temperature: 20°C
Examples of RMMs
• Containment of „opening“ of 
containers
• Exhaust ventilation / local venti‐
lation and  air filters


Substance in gaseous
waste


Substance in solid waste


Separation efficiency
Inclusion in matrix
Degree of process
containment


Further treatment
•Thermal treatment
• Recovery of substance
• Hazardous waste


Further treatment as
• Municipal waste
• Material recycling waste
• Hazardous waste


RFair = release of 
dusts and gases


 


Figure R.18-14: Distribution scheme for separation techniques, two liquid and one solid 
phase 


 


1.4 Chemical treatment 


The chemical treatment processes of liquid wastes in the list are usually not separate and “stand-
alone” waste treatment processes, but facilitate the conduction of other processes and operations. In 
most cases, chemicals are applied in the frame of phase separation, in order to increase the 
efficiency of separation. This is achieved for example, by changing the solubility of substances or 
particles via pH-manipulation (chemicals added are normally acids or bases), adding flocculants to 
precipitate substances (could be organic substances or salts), surfactants (change of 
solubility/surface characteristics of particles) etc. 


In this sense, these processes are not considered separately but could be added to a separation 
process as an operational condition influencing the distribution of the substance. Also, therefore, no 
distribution scheme is provided. 


If chemical treatment is used in a specific assessment or as refinement option for release factors, 
this is a condition not to be regarded as state-of-the-art but as additional. Hence, the safety assessor 
should only use this option if he can ensure that the measure and conditions (e.g. efficiency (gain) 
by application of chemicals in a separation step) can be communicated to those actors in the supply 
chain that dispose of the respective waste. 
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1.5 Thermal treatment 


1.5.1 Fully or partly oxidising processes 


Examples of fully or partly oxidising thermal treatment processes are: municipal waste incineration, 
hazardous waste incineration and co-incineration of waste, e.g. in grate combustion, fluidised beds 
or rotary kilns, as well as pyrolysis and gasification of wastes. The scheme can also be applied to 
metal recycling processes; however different operating temperatures and residence times need to be 
assumed. In thermal treatment processes, the core operational condition is the temperature. 


 Substances with decomposition temperatures below the incineration temperature will be 
mineralised almost completely (and are not released in the original form) 


 Substances which are not mineralised by the high temperatures will 
- Distribute to ashes/slags, if they are non-volatile, part of (heavy) particles (mainly 
minerals, some metals).  These are assumed to be either landfilled or submitted to 
recovery processes (only valuable metals) 


- Distribute to fly ash, resulting from thermal movement of fine particles in waste gas, 
from a high volatility and/or a high tendency to absorb to organic matter / particles 
(mainly stable organic compounds as well as elements). From fly ash, substances 
distribute between water and air depending on the efficiency of the flue gas cleaning 
device. It is assumed that washers or dry adsorbents are applied. 
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Figure R.18-15: Distribution scheme for oxidizing thermal treatment processes 
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1.5.2 Non-oxidising thermal treatment 


Non-oxidising thermal treatment of waste mainly relates to drying of wastes or thermal desorption 
of substances, e.g. from activated carbon filters. The treatment involves storage of wastes, feeding 
into the process and drying at elevated temperatures. Substances included into matrices will most 
likely not be affected by the treatment at all. The behaviour of substances, which are not bound to 
matrices, depends on their properties: 


 If the decomposition temperature of the substance is below the operating temperature, the 
substance will be mineralised to a large extent 


 Stable and volatile substances are likely to evaporate 
 


Secondary wastes from waste gas treatment as well as dried wastes are normally submitted to 
further processing, such as landfills or oxidising thermal treatment. 
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Figure R.18-16: Distribution scheme for non-oxidizing thermal treatment processes 


 


1.6 Distillation 


Substances in liquid wastes or specific fractions of mixtures can be recovered by distillation 
processes. The distribution of the substance depends on the vapour pressure / boiling points in 
relation to the distillation temperature: substances boiling at temperatures below the distillation 
temperature would distribute to the evaporated and condensed fraction, whereas substances with 
boiling at higher temperatures would remain in the bottom residues. 
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Sometimes various fractions are obtained from distillation. Frequently one of these is “desired” and 
either directly used as product or further treated in a process for recovering one or more substances.  
The other fractions may, depending on their value for recycling or recovery, be subjected to 
recovery processes or finally disposed of. 
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Figure R.18-17: Distribution scheme for distillation 


 


1.7 Landfill  


Conditions and processes in the landfill are heterogeneous and it is not possible to develop a general 
distribution scheme for substances. Explanation of the conditions in landfills and what to take into 
account in order to derive release factors or qualitative arguments in the release estimation are 
provided in the specific section on the landfill scenario for exposure assessment. 


 


1.8 Scheme “Road construction” 


Construction and demolition wastes may be size reduced and used in road construction as filling 
material. Furthermore, sludge or other dried wastes may be used as filling materials and could be 
assessed following this distribution scheme. 


The construction and demolition waste is used to stabilize and fill up e.g. street pavement. It may 
therefore come into contact with groundwater directly or via leaching of rainwater through the 
pavement. Furthermore, water may enter the material through capillary forces and leach out 
substances in the materials. 
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If the substances are firmly included in the matrix of the construction waste material, releases are 
likely to be low. If the substances are not chemically bound, they may leach out and either reach the 
environment via run-off water or enter the soil. 
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Figure R.18-18: Distribution scheme for use of waste as road construction materials 


 


2 Exemplification how Distribution schemes contribute to the calculation of release 
estimates 


The following section provides an example on how the distribution schemes presented in this 
appendix may be used for the derivation of specific release factors96. 


2.1 Derivation of a release factor to air 


In the distribution model “thermal treatment – oxidizing” (compare Figure R.18-15) it is shown that 
the relation between operating temperatures and decomposition temperature of the substance is 
relevant for the release factor to air. If the substance decomposes well below 850 °C it is very likely 
that most of the substances entering the incineration process are mineralized and therefore not 
emitted.  However, the substance may for example, have a tendency to adsorb to organic matter (fly 
ash) and may partly be transferred to the waste gas stream and to the air. Information regarding such 
transfer rate may possibly be received from the operator of the incineration facility or secondary 
sources. 


                                                 


 


96 Further examples are found in the three substance exemplifications. 
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If for example, 0.1% of the substance distributes to fly ash (F waste gas = 0.001) and the washer for 
waste gas has an efficacy of 95% (RMMeff=0.95) the resulting release factor to ambient air is 
calculated as Fair = 0.001 * 0.05 = 0.00005. 


 


2.2 Derivation of release factor to water 


According to the distribution scheme of the main text, emissions from incineration plants to water 
only may occur from washing of waste gas if such type of abatement technique is used97. Hence, 
the emissions from the incineration with fly ash, which are not emitted to air, would enter the water 
pathway. This is calculated by: 


Fwaste water = F waste gas (=0.001) * RMMFilter_eff 98(=0.95) = 0.00095 


Treatment of wastewater from washers is state-of-the-art in incineration plants in order to meet the 
legally required emission limit values99.   


A substance (-group) specific filtration efficacy (RMMSTP_eff) may be inquired from the operator 
of the treatment facility. If this efficacy is for example, 70%, the resulting release rate to surface 
water would calculate as the following: 


 Fwater = Fwaste-water (=0.00095) * (1 - RMMSTP_eff (=0.7)) = 0.000285 


2.3 Derivation of release factor to soil 


No emissions to soil are assumed to occur in accordance with the distribution scheme.


                                                 


 


97 Because under alternative conditions, when dry adsober techniques are used the secondary waste is disposed of in 
underground disposal facilities with very small risk of exposure to environment, it is in line of a conservative 
assessment to  assume that such filter are used as long as no more specific information is received from the waste 
treatment operator. 


98 Effectiveness of washer 


99 Compare the respective emission limit values in  


 


Table R.18- 28. 
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APPENDIX R.18-4: DEFAULT VALUES FOR DETERMINING THE AMOUNT OF 
SUBSTANCE TREATED AT THE WASTE STAGE 


 


1 Fraction as waste 


In the first generic assessment step, M/I are to identify the fraction of the substance becoming waste 
and entering the three main waste streams (MW/RW/HW). The method described in Section R.18.4 
and the default values provided in this Appendix can be used. 


The result of this step is the identification of fwaste_MW, fwaste_RW and fwaste_HW which need to be 
calculated differently for industrial setting uses and wide dispersive uses. According to the waste 
treatment assessed, the relevant of these values will be applied to the amount of registered substance 
per use, together with the dispersiveness factor, as explained in section 2 of this Appendix. 


1.1 Conservative defaults 


The “fraction as waste” (fwaste) describes the percentage of the registered volume of the substance 
entering a particular waste stream or waste treatment process. 


The fraction of the registered amount of the substance becoming waste depends on the type and 
function of the substance: solvents are usually emitted to air during use – and therefore need to be 
assessed as release from manufacturing or downstream uses – and only small fractions end up as 
waste. In contrast, the fraction of waste for flame retardants in articles can be expected to be quite 
high. 


The generic approach proposes that for each use (or group of uses covered by an exposure scenario) 
the fraction of the registration volume enters one of the three main waste streams (fwaste_MW, fwaste_RW 
and fwaste_HW).  In every case a distinction has to be made between industrial setting uses (e.g. 
manufacturing and some industrial uses) and wide dispersive uses (e.g. substances or mixtures 
included into articles). The estimation of the amount of substance entering a particular waste stream 
and affecting the exposure requires taking into account the predictable distribution of the substance 
in the EU market. In particular the registrant may consider which waste treatment routes are 
prescribed by national laws, according to his main markets. 


A further distinction can be done based on information of applied waste treatment processes. 


Table R.18- 19 gives conservative default values for the fraction of the registration volume 
becoming waste based on the substance functions and uses. Furthermore, it is specified whether the 
respective waste fractions should be assessed as manufacturing and industrial setting use or a wide 
dispersive use. In a specific assessment, the registrant should use his specific information on 
amounts of the substance becoming waste at each of the lifecycle steps. 
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Table R.18- 19: Conservative default values for fwaste based on substance function and use  


Substance used 
as / in 


Type of 
waste100  


Default 


fwaste  


Setting101 Justification 


Intermediate102 HW103  
(M) 


5%104 IND Average value for losses to waste during 
manufacturing.  This takes into account that 
substances collected in RMMs are wastes and that 
wastes result from cleaning.  


HW (M) 5% IND Expert judgement: waste from manufacture (5%)  Substance 
reacts on use 


HW (IU) 2.5% IND Expert judgement: waste from formulation (50% of 
manufacturing wastes, due to lower concentrations in 
formulations).  
Residues from end use (reaction products) should be 
considered in the assessment but are not included as 
substance waste. 


HW 
(M) 


5% IND Expert judgement: based on work with solvent 
management plans (VOC solvent emission directive).  
In spite of evaporation, amounts of solvents can be 
significant in solid and liquid wastes. 


HW 
(IU) 


5% IND/WD105 Expert judgement: based on work with solvent 
management plans (VOC solvent emission directive).  
In spite of evaporation, amounts of solvents can be 
significant in solid and liquid wastes. 


Solvents 


HW 
(PU,CU) 


10% WD Expert judgement: based on work with solvent 
management plans (VOC solvent emission directive).  
In spite of evaporation, amounts of solvents can be 
significant in solid and liquid wastes. 


HW 
(M) 


5% IND Average value for losses to waste during 
manufacturing.  This takes into account that 
substances collected in RMMs are wastes and that 
wastes result from cleaning. 


Processing 
aids, open use  


HW 
(IU,PU) 


85% IND/WD Expert judgement: the range of processing aids and 
respective fractions becoming waste is very broad.  
85% represent a conservative estimate of the 
maximum amount expected in wastes.  The exact 


                                                 


 


100 This column specifies to which waste stream the default values apply in principle; however, this is not exclusive. If 
other scenarios are applied than specified, the applicability of the default value should be checked. The character in 
brackets indicate the origin of the waste M= manufacture waste; IU= waste from industrial use; PU: professional use 
waste; CU= consumer use waste and AU= Waste from article use. 


101 IND = Industrial use setting, WD= wide dispersive use setting; IND/WD = both settings possible, further 
specification needed. 


102 Isolated intermediates and transported intermediates are excluded, if used exclusively in closed systems and 
declared as such. For further information compare the respective ECHA guidance. 


103 Hazardous wastes. 


104 This value is based on expert judgment and several values in different publications all being below the value of 5%.  
It can be assumed that losses to waste are minimized by M/I due to efficiency reasons and production taking place in 
well controlled, frequently closed systems.  This may not hold true for inorganic production processes, where wastes 
may occur from the raw material containing “non extracted” rests of the substance.  This does however not fall under 
REACH.  M/I is in possession of specific information and would be able to refine the value, if necessary. 


105 It could be wide dispersive or industrial setting use, on a case by case basis. The registrant may be consider as wide 
dispersive as worst case. 
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fraction depends on the type of processing aids, e.g. 
for cutting fluids forming aerosols or volatile 
degreasing agents, the percentage may be lower.  This 
should be specified in refinement steps and cannot be 
expressed as “default”. 


HW 
(M) 


5% IND Average value for losses to waste during 
manufacturing.  This takes into account that 
substances collected in RMMs are wastes and that 
wastes result from cleaning. 


Processing 
aids, closed 
use106 


HW 
(IU/PU) 


95% IND/WD Expert judgment: substances used in closed circuits 
are likely to be recollected almost completely.  5% 
are assumed to be lost to the environment due to 
cleaning operations.   


HW (M) 5% IND Expert judgement: Refinement is possible based on 
information.  


HW (IU 
formulation) 


2.5% IND Expert judgement: 50% of manufacturing waste due 
to lower concentrations 


HW (CU) 10% WD Expert judgement: Consumer mixtures are normally 
entirely used up and released during use.  Therefore, 
the defaults are conservative but reflect a realistic 
worst case.  Waste from manufacture and formulation 
to be added 


Mixture, no 
inclusion into 
articles 


HW (PU) 5% WD Expert judgement: Professionals may use mixtures 
more efficiently than consumers. Waste from 
manufacture and formulation to be added 


HW (M) 5% IND Expert judgement: c.f. above for manufacturing waste 


HW (IU) 5% IND Expert judgement: c.f. above for waste from 
formulation 


MW107 95% WD Common sense and conservative thinking: 100% into 
articles, 5% waste from M and DU subtracted  


Mixture 
inclusion into 
article matrix 


RW108 95% WD Common sense and conservative thinking: 100% into 
recycling waste, 5% waste from M and DU subtracted 


HW (M) 5% IND Expert judgement, c.f. above  


HW (IU) 10% IND Expert judgement: wastes formulation and other 
downstream uses. Due to more precise application 
techniques more downstream waste than above 


MW 95% WD Common sense and conservative thinking: 100% into 
municipal waste, 5% waste from M and DU 
subtracted 


RW  95% WD Common sense and conservative thinking: 100% into 
recycling waste, 5% waste from M and DU subtracted 


Mixture 
inclusion onto 
article matrix  


RW 1% WD Worst case assumption on fractions of a substance 
potentially contaminating material streams.  


 


                                                 


 


106 E.g. substances used in cooling water, hydraulic fluids etc. 
107 Municipal wastes. 
108 Recycling wastes. 
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1.2 Refinement of waste fractions entering main waste streams 


M/I could refine the fractions entering the main waste streams by further detailing the product and 
article types the substance ends up in based on waste statistics, actual collection rates of recycling 
materials etc. Information on manufacturing wastes should be available in-house. Amounts of 
wastes from downstream uses and substance concentrations therein could be inquired from 
downstream users and from knowledge of the substance function and uses, as well as sector 
information.  Further information supporting refinement is market volumes of the products, e.g. as 
published in sector statistics. 


Refinement of municipal waste fractions (fwaste_MW) 


As a first default value, 95% of a substance is assumed to enter MW. This can be refined by 
subtracting amounts entering other waste streams and introducing a split between thermal treatment 
and landfilling of municipal waste.  The following fractions of the substance could be subtracted: 


 Wastes entering recycling waste: to remain conservative, the fraction corresponding to the 
lowest recycling rates should be subtracted from the municipal waste stream. Default recycling 
rates are presented in the following section. 


 Depending on the regional waste treatment situation the remaining fraction of municipal waste 
may either go to thermal treatment or to landfills without any possibility of M/I to influence the 
route.  A default split between the two is proposed, taking account of the wide range of disposal 
options across Europe. 


 


Consequently, the fraction entering the municipal waste stream is the registered volume (1) minus 
the fraction entering other waste streams: 


fwaste_MW = 1 – fwaste_RW– fwaste_HW 


The fraction disposed of by landfilling and incineration is obtained by multiplying fwaste_MW with 
95% for each of the waste treatment processes109. 


fwaste_MW_landfill = fwaste_MW * 0.95 and  fwaste_MW_thermal = fwaste_MW * 0.95 


 


Refinement of fractions of recycling wastes  


For substances included in materials which enter the material recycling waste stream, information 
on the use (which % of the registered amount is included in materials which could be subjected to 
recycling?) and the recycling rates (which share of the total amount of the material is collected and 
actually recycled?) have to be combined. This is expressed in the following equation: 


fwaste_RW = amount used in the material [%] of Q * recycling rate [%]110 


                                                 


 


109 Currently, implementation of these processes range between 10% and 90% landfilling and 10% to 90% 
incineration.  A conservative default of 95% is therefore proposed for either process. 


110 This refers to the share of the total amount of a material placed on the market within one year, which is subjected to 
recycling processes during the waste stage. 
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If M/I cannot identify which fraction of the substance is used in a recyclable material, as default the 
registration volume minus wastes from manufacturing and downstream uses should be used. 


If the substance is used in different recycled materials, fwaste_RW of the different materials and 
material recycling streams have to be identified separately and summed up. 


If recycling rates are defined in legislation, M/I may use these values to calculate the amount of 
wastes entering recycling111. If statistical information from the EU is used (e.g. from waste 
statistics112) it is to be noted that the reported recycling rates may be reached on average but that at 
local scale the situation may differ significantly. Consequently, conservative assumptions should be 
made. The registrant may decide to consider local recycling routes in his main market. It has to be 
considered that the most conservative assumption corresponds to the highest recycling rates, as the 
amount entering the process is highest. For subtracting amounts from municipal wastes, the 
opposite is true, as the lowest recycling rates should be subtracted, resulting in higher amounts 
entering the municipal waste stream. 


Table R.18- 20: Recycling rates per material produced (to be used for fwaste_RW) 


 Material recycling rates  


 Minimum (1), 
year 


Maximum 
(2), year 


Averag
e (3), 
year 


Information Sources (different scopes, e.g.: 
EU-27+1: EU-27+CH, EU-27+2: EU-27+CH+ NO, EU-27+3:  
EU-27+CH+NO+HR) 


Paper 0%/7% 
(MT/CY) 
26% (FI) 
30% (PT) 
34/36 % 
(HR/RO), 
2006 


77% (NO) 
75% 
(PL,DE) 
73% (NL) 
70% (AT), 
2006 


59%, 
2005 
61%,  
2006 


(1) (2) (3) EU-27+3 Recycling rate (waste paper collection 
relative to paper consumption) based on RISI+VDP, 
Performance report, VDP, 2008. 
(3) EU-27+3 Recycling rate, European Recovered Paper 
Council, 2009. http://www.paperrecovery.org  


Rubb
er 


0/7% (BG, CY, 
MT/CH) 
17/19/21% 
(CZ/IT/PL) 
25% (DE), 
2008 


95% (DK) 
92% (SK) 
89% (FI), 
2008 


39%, 
2007 
39%, 
2008 


(1) (2) (3) EU-27+3 Material recycling of End-of-life-tires, based 
on: Press release, European Tyre & Rubber Manufacturers' 
Association, 9.11.2009. http://www.etrma.org  


Plasti
c 


8/10% 
(EL,LT/CY, 
MT) 
12% (BG, RO) 
15% (PL), 
2008 


35% (DE) 
30% (BE) 
28% (AT), 
2008 


20%, 
2007 
21%, 
2008 


(1) (2) (3) EU-27+2 Material recycling (mechanical and 
feedstock), The compelling facts about plastics, Plastics Europe, 
2009. http://www.plasticseurope.org  


Const
ructio
n 


1% (CY), 2004 
14/16% (ES, 
HU) 


98% (NL) 
92/94% 
(EE/DK) 


63%, 
differen


(1) 2004: Data of AT,BE,CY,CZ,DK,EE,DE,FR,IE, 
LV,LT,NL,NO,UK (2) 2005-2006: Data of AT,CZ,DK, 
EE,DE,IE,LV,LT,NL,PL,ES,UK; EU as a Recycling Society - 


                                                 


 


111 Note: values may regard collection rates (amount of material placed on the market that is recollected as wastes) or 
recycling rates (amount of material recycled from the total amount which is collected). 


112 see http://epp.eurostat.ec.europa.eu  and  http://www.eea.europa.eu. 
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 Material recycling rates  


 Minimum (1), 
year 


Maximum 
(2), year 


Averag
e (3), 
year 


Information Sources (different scopes, e.g.: 
EU-27+1: EU-27+CH, EU-27+2: EU-27+CH+ NO, EU-27+3:  
EU-27+CH+NO+HR) 


mater
ial 


23% (CZ), 
2005-2006 
 


86% (DE), 
2005-2006 
 


t years Present recycling levels of Municipal Waste and Construction & 
Demolition Waste in the EU, European Environment Agency, 
ETC/SCP working paper 2/2009. http://www.eea.europa.eu  
(3) EU-27 data (7 countries estimated), in: Study on the selection 
of waste streams for End of Waste assessment, European 
Commission, 2009. 
http://susproc.jrc.ec.europa.eu/activities/waste/index.html  


Cont
ainer 
Glass 


9% (RO) 
13% (HE) 
19% (TR), 
2007 


95% (CH) 
92/94% 
(BE/SE) 
87% (DE), 
2007 


62%, 
2007 * 
 


(1) (2) (3) Data of AT,BE,BG,CH,CZ,DK,EE,EL,ES,DE, 
FI,FR,HU,IE,NL,PO,PT,RO,SE,SK,TR,UK. Glass recycling - 
national rates, European Container Glass Federation 
(www.feve.org) 


Glass   45%  (3) European data with several data sets missing, Glass recovery 
of total glass waste, Key figures flow sheet, in: Study on the 
selection of waste streams for End of Waste assessment, 
European Commission, 2009.
http://susproc.jrc.ec.europa.eu/activities/waste/index.html 


Iron
& 
Steel 


48/52% 
(MT/CY) 
55/57% 
(BG/EE) 
58% (CZ), 
2004 
 


85% (NL) 
83% (DE, 
DK) 
77% (FR, 
UK), 
2004 


76%, 
2004 
** 


(1) (2) (3) EU-27 with incomplete data of LV+PT, Estimated 
share of alternatives in iron & steel management, in: Study on 
the selection of waste streams for End of Waste assessment, 
European Commission, 2009.
http://susproc.jrc.ec.europa.eu/activities/waste/index.html 


Alum
inium 


38% (SI) 
43% (SK) 
45% (CY, DK, 
IE), 
2004 
 


85% (LU) 
68/69% 
(HU/UK) 
60% 
(CZ,DE,IT
), 
2004 


58%, 
2004 
*** 


(1) (2) (3) EU-27 with incomplete data of LV+PT, Estimated 
share of alternatives in aluminium management, in: Study on the 
selection of waste streams for End of Waste assessment, 
European Commission, 2009.
http://susproc.jrc.ec.europa.eu/activities/waste/index.html 


Copp
er 


38% (SI) 
45/48% 
(EE/RO) 
50% (BG, 
CY,LV); 
2004 


73% (DK, 
SE) 
67% (NL, 
PT) 
65/63% 
(IT/ES, 
DE) 


62% 
(a) 
2004 
**** 
41% 
(b), 
2007 


(1) (2) (3a) EU-27 with incomplete data of LV+PT, Estimated 
share of alternatives in copper management, in: Study on the 
selection of waste streams for End of Waste assessment, 
European Commission, 2009.
http://susproc.jrc.ec.europa.eu/activities/waste/index.html 


(3b) Press Release, European Copper Institute, 3.6.2008 


* Container glass covers 60% of total production. Remaining glass fractions: Flat glass (22%, waste in construction 
and demolition waste), Mineral wool (6-7%, waste in construction and demolition waste), Special glass (6%, waste in 
construction and demolition waste), Domestic glass (4%, waste in municipal waste) 
**69% recycling of iron & steel packaging in 2007, Press Release, Association of European Producers of Steel for 
Packaging, 11.9.2009. Iron & Steel waste fractions (Literature source under (3): Ferrous metal waste, mixed metallic 
packaging and other mixed metallic waste (55%), Demolition & construction waste (30%), Municipal solid waste, 
bulky waste (6%), End-of-life vehicles, electrical equipment (5%), Production area, industrial sources (4%) 


*** 62% recycling of aluminium cans in 2007, Press Release, European Aluminium Association, 13.10.09.
Aluminium fractions (Literature source under (3): Waste aluminium, mixed metallic packaging and other mixed 
metallic waste (25%), Demolition & construction waste (33%), Municipal solid waste, bulky waste (22%), End-of-life 
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 Material recycling rates  


 Minimum (1), 
year 


Maximum 
(2), year 


Averag
e (3), 
year 


Information Sources (different scopes, e.g.: 
EU-27+1: EU-27+CH, EU-27+2: EU-27+CH+ NO, EU-27+3:  
EU-27+CH+NO+HR) 


vehicles, electrical equipment (10%), Production area, industrial sources (10%)
**** Copper waste fractions (Literature source under (3a): Copper waste, mixed metallic packaging and other mixed 
metallic waste (31%), Demolition & construction waste (35%), Municipal solid waste, bulky waste (8%), End-of-life 
vehicles, electrical equipment (23%), Production area, industrial sources (5%) 


 


Refinement of hazardous waste shares 


No generic refinement of the default fractions of waste proposed in Table 2 can be given.  More 
specific information can only be obtained from supply chain communication. 


 


2 Maximum amount used per day and site 


As explained in Section 18.4, for the local release estimation the substance in waste being treated in 
one waste treatment site can be calculated on the basis of the fraction of the registration volume per 
use becoming waste and entering a specific waste stream (fwaste), a factor characterising the 
dispersiveness of treatment (DF) and the number of days of operation of a waste treatment 
installation [d/a] (Temission). 


The formula is: 


Qmax,inst [kg/d] = (Q [t/a] * fwaste* DF * 1000) / Temission 


It is proposed to use the following approaches to make assumptions on the dispersiveness of 
treatment: 


 DF = 1: To be applied in conservative default assessment for manufacture and industrial use113. 
It is assumed for use, that the total registered volume for this use is used at one site in the region 
and that also the related waste is treated in one site (not necessarily the same). 


 DF = 0,002. To be applied for dispersive uses114. It is assumed that the substance volume locally 
used by 10.000 inhabitants is 0.02% of the total EU tonnage for that use, respectively 0.2% of 
the regional tonnage (see Guidance R.16.3.2.2)115. For calculating Qmax as a 10.000 person 
equivalent DF is to be set to 0.0002 (referring to EU tonnage). This includes the default 
assumption that water emissions from waste treatment would enter into a 2,000 m3/d sewage 
system and from there into an 18.000 m3/d river. However, waste treatment usually will take 
place in larger installations which can still be connected to a relatively small sewage system. In 
order to address this, Qmax need to be determined by employing a concentration factor to adapt 


                                                 


 


113 Indicated in Table R.18-19 as “IND”-setting. 


114 In Table R18-19 indicated as “WD”-setting. 


115 20 million persons in the region compared to 10,000 persons leads to a fraction of 0.05%. Multiplication with a 
safety factor of 4 (for regional or seasonal fluctuations) leads to 0.2%. 
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DF to the specific structure of the relevant waste treatment technique. Thus for 500 installations 
at EU level the person equivalent would be 400,000 (instead of 10.000) leading to a DF of 
0.008. It reflects the fact that each waste treatment installation serves more than one standard 
town equivalent. Table R.18- 21 provides conservative information on a number of waste 
treatment installations and operating days in the EU. In the last column conservative 
concentration factors are suggested for each type of waste treatment installation. 


 


The assumptions and the calculation shall therefore be dependent on the type of use. 


Table R.18- 21: Information to derive fractions at main source and alternative 
approaches to determine the values 


 Total 
number of 
installations 
in EU 


Operation 
days/ 


year116 


Data source Concentration 
factor for 
dispersive 


uses 
(conservative) 


Landfills App. 8400 365 Data bases inter alia: Presentation by Helmut Maurer, 
European Commission Unit ENV G4, Sustainable 
Production and Consumption, 7 December 2006; 
Presentation by Jorge DIAZ DEL CASTILLO, DG 
Environment, European Commission, 13 May 2008 


2.38 


Thermal 
treatment 


500 – 700 330 CEWEP, 
http://www.cewep.com/data/studies/art145,138.html, 
accessed November 2009, Reference Document on the 
Best Available Techniques for Waste Incineration, 
Seville, August 2006 


40 


Hazardous 
waste 
incinerators 


115117 330 BREF Waste Incineration 2006 174 


Shredders "over 200" 
=> ~210 


330 European Shredder Group 
http://www.efr2.org/html/esg.php. Mobile shredders not 
included. 


92.5 


Plastic 
converters 


no data 220   


Paper 
recyclers 


335 


(mills using 
recovered 
paper and 
wood, 255 
using only 


330 CEPI09 
 


59.7 


                                                 


 


116 Default values proposed. 


117 The figure given in Table 18-12 also takes into account very small installations. Hence this should be considered for 
assessment purposes. 
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 Total 
number of 
installations 
in EU 


Operation 
days/ 


year116 


Data source Concentration 
factor for 
dispersive 


uses 
(conservative) 


recovered 
papers) 


Glass 
recyclers 


140 330 http://www.feve.org 142.8 


Iron & 
Steel 
recyclers 


231 330 BREF Iron & Steel 2009 (draft) 86.6 


Ph-C-
treatment 
plants 


618 (EU-
15+NO+IS) 
EU-27/EU-
15+NO+IS = 
1,26 
=> ca. 780 in 
EU-
27+NO+IS 


220 BREF Waste Treatment 2006 25.6 


Distillation 
plants 


108 (EU-
15+NO+IS)  
(with EU-
27/EU-
15+NO+IS = 
1,26) 
=> ca. 140 in 
EU-
27+NO+IS 


220 BREF Waste Treatment 2006 142.8 


 


2.1  Refinement  


The maximum amount of a substance contained in waste can be iterated if specific waste treatment 
processes or operations are used in the assessment (limitation only possible for wastes from 
manufacturing and downstream uses) and information on the amount entering the treatment process 
per day are available. If any iteration regarding the amounts entering the treatment processes per 
day is made, it must be checked carefully because the operation days may need to be adjusted as 
well118.


                                                 


 


118 This might specifically be the case when treatment is made in a batch process. Under such conditions only the 
operation time for the batches containing the substance under consideration shall be used as reference for the 
calculation. 
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APPENDIX R.18-5: REFINEMENT OPTIONS FOR RELEASE FACTORS 


 


1 Landfill  


1.1 General considerations for refining release factors 


When justifying the use of release factors other than the defaults, the following phase model of 
processes in the landfill should be taken into account119.  Each of the phases may influence the 
integration of the substance in the matrix (destruction of chemical bonds, enhancement of migration 
etc.) as well as its degradation/destruction (activity of micro-organisms, oxidation and reduction) or 
leaching/evaporation (pH-values) behaviour: 


 Phase I: Aerobic conditions prevail until the oxygen contained in the fresh waste is consumed.  
The phase lasts for approximately 14 days. In this phase, degradation of substances could occur. 


 Phase II: Anaerobic and acidogenic conditions occur as the oxygen level decreases and bacteria 
decompose the easily degradable material of the waste. The pH-values may decrease and lead to 
higher solubilities of some inorganic substances and heavy metals. This phase is longer than the 
initial one; a precise prediction of the time span is not possible. 


 Phase III: The anaerobic methanogenic phase is characterised by the proliferation and activity of 
the methanogenic bacteria. Fatty acids are gradually consumed and pH will increase. Organic 
substances are degraded only to a low degree. This phase is rather long and can last several 
centuries. 


 Phase IV: The last phase is again aerobic and is expected to follow the methanogenic phase; 
however, current landfills have hardly reached this phase. The change to the aerobic conditions 
may lead to mobilisation of heavy metals. 


 


Substance properties which could be relevant in relation to the conditions in the landfill are their 
biodegradability under aerobic and anaerobic conditions, their solubility at low pH-values as well as 
their vapour pressure. The above phase model could be used to provide qualitative or semi-
quantitative argumentation on release factors to any of the environmental compartments. 


1.2 Release factors to air  


Qualitative argumentation 


The release factor to air can be refined for substances based on information on their volatility and 
their way of inclusion in matrices: 


 For substances with high volatilities, e.g. > 0.01 kPa120, which are not integrated into the matrix, 
M/I should assess the life-cycle of the substance and provide arguments why by the time of 
disposal, it should have fully evaporated. 


                                                 


 


119 Source: European Commission DGXI.E.3, The behaviour of PVC in landfills, final report, February 2000. 


120 Definition of volatile organic compounds from Solvent Emission Directive (1999/13/EC). 







Appendix R.18-5: Refinement options for release factors 


95 


 Substances with low volatilities, e.g. < 0.01 kPa most likely don’t evaporate during normal 
conditions121. M/I could therefore argue that they be assessed as releases to leachate / water, 
rather than to air. 


 For substances with medium to high volatilities, starting with a vapour pressure of about > 0.1 
kPa122, which are not integrated into the matrix, M/I should assess the life-cycle of the 
substance and may provide arguments why by the time of disposal, it should have fully 
evaporated. 


 For substances integrated in matrices, a lower release than the defaults could be justified, if M/I 
can demonstrate that the conditions in the landfill do not lead to a destruction of the matrix and 
subsequent release of the substance to air. 


 


Available models 


Due to the manifold types of wastes, landfills and conditions inside the landfill body, no validated 
models are available to simulate releases of substances to air. Most existing models focus on the 
formation and emission of methane. Substances contained in waste and being released to the air 
would be part of these methane emissions from the landfill. 


A detailed calculation could be carried out based on the Australian manual for estimating emissions 
from landfills123. The model provides equations to calculate the amount of landfill gas generated 
(information on capacity and age of landfill, as well as accepted waste amounts needed) and gives 
examples of likely concentrations of specific substances in the landfill gas. 


Measured data 


A refinement of releases to air based on measured values is unlikely, due to lack of respective data. 


1.3 Releases to water 


Qualitative argumentation 


The release factor to leachate124 can be refined for substances based on information on their water 
solubility and Koc-Value and their way of inclusion in matrices: 


 Substances with a low solubility (e.g. < 0.1 mg/l125) and/or high tendencies to adsorb to organic 
matter are more likely to remain in the landfill body (either included into the matrix or adsorbed 
to organic waste particles or liner materials) than to leach. 


                                                 


 


121 However, temperatures in landfills may rise well above 20°C, which should be taken into account. 


122 Definition of volatile organic compounds from Solvent Emission Directive (1999/13/EC). 


123 Australian Government, Department of Environment and heritage: Emission Estimation Technique Manual for 
Municipal Solid Waste (MSW) Landfills Version 1.2, May 2005. 


124 The release estimation covers emissions from the landfill body to the leachate. The further assessment covering the 
discharge of the collected leachate to a municipal sewage treatment plant is part of the fate model into which the release 
amounts should be entered.  No specific on-site leachate treatment is assumed. 


125 This value has been given based on expert judgement. 
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 Substances integrated in matrices are considered to be released only in minor amounts126. The 
conditions in the landfill may however lead to the destruction of the matrix or the bonds 
between the substance and the matrix and result in the disintegration of the substance. In these 
cases, the retaining function of the matrix is lost and releases are to be considered assuming no 
integration. 


 


Available models 


As there are no general models available for landfill, the “Lifecycle inventory model”127 is reported 
here and could be used to model releases from landfills to leachate.. The use of the model requires 
knowledge on the landfill as such and can therefore not be used 1:1 for exposure assessment under 
REACH. 


In principle, calculations can be made assuming parameters of an “average standard landfill”. The 
amount of a substance entering the landfill as contained in waste could be assumed based on 
knowledge of the amount and composition of municipal wastes and information on the uses of the 
substance. 


According to the “Lifecycle inventory model” the amount of leachate generated per year from a 
landfill can be calculated, assuming that 13%128 of the rainfall emerges as leachate and assuming an 
efficiency of liners and collection system of 70%. 


 


E
leachate 


[l/a] = Amount of waste in landfill [t] * [average rainfall [mm/a] * 0.13129 *0.3130 


                                (landfill depth [m] * density of waste - 0.688 [kg/m3]) 
 
Based on the amount of leachate, the annual emission of a substance could be calculated using the 
equation: 


Ewater [kg/a] = Eleachate * RFleachate / 10-6 


Ewater [kg/a] = total annual release of the substance to surface waters 


Eleachate [l/a] = amount of leachate generated in a landfill body per year 


RFleachate = rFelease factor of a substance to the leachate  


Daily releases can be calculated by dividing the annual emission (Ewater) by 365 d/a. 


                                                 


 


126 Example PVC: It has been shown that the plasticiser DEHP is generally bound in the matrix of the polymer and 
cannot leach out readily. 


127 Australian Government, Department of Environment and heritage: Emission Estimation Technique Manual for 
Municipal Solid Waste (MSW) Landfills Version 1.2, May 2005. 


128 The 13% relate to the total amount of rainfall.  There is no information in the model if that percentage would 
change if the rainfall was significantly higher or lower in the EU compared to Australia. 


129 Share of rainfall emerging as leachate. 


130 Efficiency of liner and leachate collection system assumed as 70%. 
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The following emission factors are provided131 as part of the model and could be used for the 
release factor to the leachate (RFleachate) in the assessment. The figures provided in Table 18-21 
serve as an indication and may be applied when the actual model is used. 


Table R.18- 22: Release factors used in the lifecycle inventory model of Australia 


Substance Emission factor [mg/l]  


1,2-Dichloroethane  0.01  


Ammonia (total)  210 


Antimony & compounds  6.6E-02  


Arsenic & compounds  1.4E-02  


Benzene  3.7E-02  


Benzo(a)pyrene  2.5E-04  


Beryllium & compounds  4.8E-03  


Cadmium & compounds  1.4E-02  


Chloroform  2.9E-02  


Chlorophenol  5.1E-04  


Chromium (III) compounds  4.2E-02  


Chromium (VI) compounds  1.8E-02  


Copper & compounds  5.4E-02  


Dichloromethane  4.4E-01  


Ethylbenzene  5.8E-02  


Fluoride compounds  3.9E-01  


Lead & compounds  6.3E-02  


Mercury & compounds  6.0E-04  


Nickel & compounds  1.7E-01  


Phenol  3.8E-01  


Toluene  4.1E-01  


Total Nitrogen  425  


Total Phosphorus  30  


Vinyl chloride monomer  4.0E-02 


                                                 


 


131 These emission factors have been developed in relation to the specific model.  They should not be used to replace 
the default emission factors. 
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Substance Emission factor [mg/l]  


Zinc & compounds  6.8 E-01 


 


Calculations based on emission limit values 


A refinement of release factors to the leachate based on limit values of the Landfill Directive 
(mainly metals) or based on measured data for specific substances is difficult, as no correlation with 
the amount of the substance in the waste and the leachate produced can be established.  
Furthermore, there are no emission limit values defined for specific substances. 


If an emission limit value for a substance exists in legislation or can be assumed to be fulfilled for 
the substance based on information supporting the option to read-across, this can be provided as 
supportive argumentation that disposal of the substance in landfills does not pose a risk. 


Measured data  


Measured concentrations of substances in landfill leachate may be available for specific substances 
in literature.  Also newer EU risk assessment reports sometimes include measured data132.  In all 
studies quoting measured concentrations, neither a relation to the type and amount of waste 
containing the substance is provided, nor information on the landfill size and age. 


If measured data for a substance exist or can be assumed to apply to the substance based on read-
across, this can be provided as supportive argumentation that disposal of the substance in landfills 
does not pose a risk.  


1.4 Releases to soil 


The default release factor from landfills to soil 0.0016 corresponds to the highest release factor to 
soil for substances in articles with low release promotion during service life. 


Emissions from landfills to soil could take place via: 


 Direct contamination of soils upon receipt of wastes and depositing inside the landfill. This is 
not regarded as an emission to the natural environment and therefore not further considered 


 Leaching of leachate through the artificial and mineral liners due to remaining permeability of 
the layers and/or their failure and/or their insufficient design (non compliance with the Landfill 
Directive). 


 Other releases, e.g. due to leaching from particles eroded or blown off by wind are negligible. 
 
Refinement of the release factors to soil could be justified by the behaviour of a substance inside the 
landfill body. For example, substances with a high tendency to adsorb to organic matter would most 
likely leach to a lesser extent than reflected in the default factors. Substance for which degradation 
or abiotic destruction under conditions in the landfill is documented would be decomposed rather 
than leach out of the waste. 


                                                 


 


132 E.g. RAR on TDCP. 
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1.5 Generic exposure scenario „Landfill“ 


Table R.18- 23: Generic exposure scenario municipal waste landfill 


Parameter Description 


Title of the scenario Landfill for municipal solid wastes 


Types of wastes Any types of wastes except: liquid wastes, wastes with hazardous PC properties, 
hospital or clinical wastes, wastes not meeting the legal acceptance criteria  


Assumptions The landfill is assumed to comply with the Landfill Directive  


Pre-treatment Wastes are pre-treated in order to reduce hazards and quantity, either by 
mechanical or thermal processing.  


Physical form  Substance is contained in waste, mostly solid  


Operational conditions Landfill is operated according to good practice and compliant with the 
requirements of the landfill directive. It has got an artificial bottom liner as well as 
a top soil layer. Leachate and landfill gas are collected and treated. Surface water 
runoff is collected and discharged to the sewer 


Amount of waste disposed of 
in landfill per day 


To be calculated based on registration amount and number of installations, as 
well as release time 


Release time 365 d 


Leachate treatment 100%133 


Default release factor to air  0 (VOC)134 


0.0005 (non-VOC) 


Default release factor to 
water  


0.032 


Default release factor to soil  0.0016 


 


2 Municipal waste – Incineration scenario 


2.1 Refinement options for releases to the air 


Release rates for metals could be refined based on emission limit values of the Waste Incineration 
Directive and on studies determining transfer factors for output fractions from incineration (bottom 
ash/slag, boiler ash and filter dust, waste water filter cake).  Release from organic substances could 
be refined by assuming 100% destruction of the original organic substances, mainly emitted as CO2 
and to a minor extend emitted as organic pollutants, measured as TOC and (due to the presence of 
chlorine) as dioxins/furans. 


                                                 


 


133 All leachate is collected and treated on-site. 


134 It is assumed as worst case that all VOC are released within one year. 
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According to the BREF document on Waste Incineration (2006), municipal waste incineration 
plants generally produce flue gas volumes (at 11 % oxygen) between 4500 and 6000 m³ per tonne 
of waste. For hazardous waste incineration, this value (at 11 % oxygen) is between 6500 and 10000 
m³, depending on the average thermal value of the waste. 


Table R.18- 24 lists emission limit values for air as given in the Waste Incineration Directive as 
well as exemplary annual average values. The table shows that the same emission limit values apply 
to waste incineration and waste co-incineration regarding dioxins/furans and metals with high 
volatility (Hg, Cd, Tl). For other metals the same emission limit values apply for waste incineration 
and for the sectors most frequently realising waste co-incineration (cement industry and combustion 
plants) 135. 


Table R.18- 24: Air emission limit values for waste incineration and co-incineration 


Pollutant Incineration 
[mg/m3] if not 
indicated else 


Co-
incineration 
[mg/m3] if 
not indicated 
else 


MW Incineration  
annual average 
[mg/m3] 


MSWI average  
(g/t incinerated)12 BE / 3 AU 
plants136 


Cd + Tl (1) 0.05 0.05 0.0002 – 0.03 0.095 / - 


Hg (1) 0.05 0.05 0.0002 – 0.05 0.048 / 0.1 


Sb, As, Pb, Cr, Co, 
Cu,  Mn, Ni, V (1) 


0.5 0.5 (3) 0.0002 – 0.05 1.737 / - 


Dioxins and furans 
(1) 


0.1 (ng/m3) 0.1 (ng/m3)  250 / 44.4 (ng/m3) 


TOC (1) 10 10 (4) 0.1-5137  


1. All average values over the sampling period of 30 min and a maximum of 8 hours.   
2. Daily average value. 


3. For co-incineration in cement plants and combustion plants. 
4. For co-incineration in cement plants. 
 


 


Table R.18- 25 provides information on the transfer of some types of substances into different 
output fractions of the incineration process. 


                                                 


 


135 For emissions of TOC and metals other than Hg, Cd and Tl, no EU-wide limit values have been set for sectors like 
ceramics industry and lime industry. Due to their low mass relevance concerning waste co-incineration, emissions are 
assumed as similar. 


136 BE = Belgium, AU = Austria. 


137 VOC as TOC. 
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Table R.18- 25: Distribution of substances for an example incineration plant (BREF 
Waste Incineration) 


Substance Cleaned flue-
gas discharge 


ESP138 
dust 


Waste water Filter cake from 
waste water 
treatment 


Bottom ash 
(2), (3) 


Carbon % 98 (+/-2) <1 <1  <1  1.5 (+/-0.2) 


Chlorine %  <1  35  54  <1  11 


Iron(1) %  <1  1 (+/-0.5) <1 <1 18 (+/-2) 


Copper %  <1  6 (+/-1) <1 <1 94 (+/-1) 


Lead %  <1 28 (+/-5) <1  <1 72 (+/-5) 


Zinc %  <1 54 (+/-3) <1 <1 46 (+/-3) 


Cadmium %  <1 90 (+/-2) <1 <1 9 (+/-1) 


Mercury % <5 30 (+/-3) <1 65 (+/-5) 5 (+/-1) 


1. the remaining approx. 80 % are sorted out as scrap 


2. the bio-availability of materials that remain in the bottom ash depends on leach ability in-situ during subsequent 
use/disposal 


3. the risk associated with the re-use of bottom ash is not necessarily indicated by the presence or absence of the 
substances indicated – the chemical and physical form of the substance as well as the nature of the environment where 
the material will be used is also important. 


 


Table R.18- 26: Grouping of air emission factors for waste incineration 


Substance Transfer  
to slag 


Transfer 
to waste 
gas 


Share of 
waste gas in 
filter dust 


Share of 
waste gas to 
air 


Transfer 
of input to 
air 


Grouped 
air 
emissions  


Hg 6% 94% 95% 5% 4.7% 


e.g. 10 mg 0.6 mg 9.4 mg 8.9 mg 0.0047 mg 0.0047 mg 
0.05 


Cd 23% 77% 99.9% 0.1% 0.07% 


e.g. 10 mg 2.3 mg 7.7 mg 7.6 mg 0.0077 mg 0.0077 mg 


Tl 0% 100% 99.9% 0.1% 0.1% 


e.g. 10 mg 0 mg 10 mg 9.9 mg 0.010 mg 0.010 mg 


Sb 42% 58% 99.9% 0.1% 0.058% 


e.g. 10 mg 4.2 mg 5.8 mg 5.7 mg 0.0058 mg 0.0058 mg 


0.001 


                                                 


 


138 ESP = Electrostatic precipitator (Electric dust filter). 
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Sn 46% 54% 99.9% 0.1% 0.054% 


e.g. 10 mg 4.6 mg 5.4 mg 5.3 mg 0.0054 mg 0.0054 mg 


Pb 66% 34% 99.9% 0.1% 0.034% 


e.g. 10 mg 6.6 mg 4.4 mg 4.4 mg 0.0034 mg 0.0034 mg 


As 80% 20% 99.9% 0.1% 0.020% 


e.g. 10 mg 8.0 mg 2.0 mg 2.0 mg 0.0020 mg 0.0020 mg 


Cr 88% 12% 99.9% 0.1% 0.012% 


e.g. 10 mg 8.8 mg 1.2 mg 1.2 mg 0.0012 mg 0.0012 mg 


Mn 91% 9% 99.9% 0.1% 0.009% 


e.g. 10 mg 9.1 mg 0.9 mg 0.9 mg 0.0009 mg 0.0009 mg 


Co 92% 8% 99.9% 0.1% 0.008% 


e.g. 10 mg 9.2 mg 0.8 mg 0.8 mg 0.0008 mg 0.0008 mg 


Ni 92% 8% 99.9% 0.1% 0.008% 


e.g. 10 mg 9.2 mg 0.8 mg 0.8 mg 0,0008 mg 0.0008 mg 


V 92% 8% 99.9% 0.1% 0.008% 


e.g. 10 mg 9.2 mg 0.8 mg 0.8 mg 0.0008 mg 0.0008 mg 


Cu 96% 4% 99.9% 0.1% 0.004% 


e.g. 10 mg 9.6 mg 0.4 mg 0.4 mg 0.0004 mg 0.0004 mg 


0.0002 


Transfer factors of Reimann, in: Thomé-Kozmiensky “Ersatzbrennstoffe 2”, TK Verlag, 2002 


The transfer factors above show that mercury, having a very high volatility, is emitted with the 
factor 0.05. This factor can be used up to a mercury concentration in the waste input of about 7 
mg/kg (dry substance, 20% exemplary waste water content)139. Higher mercury concentrations 
would exceed the emission limit value of 0.05 mg/m3 of the Waste Incineration Directive. Such 
waste fractions would be directed to underground disposal instead of thermal treatment. 


For other metals with high volatiliy (cadmium, thallium, antimony, tin and lead), a factor of 0.001 
can be used. The maximum concentration in waste for achieving the emission limit value of the 
Waste Incineration Directive is more difficult to determine because the limits refer to a combination 
of parameters (e.g. 0,05 mg/m3 for Cd + Tl) and therefore assumptions regarding the share of both 
substances have to be made. In general, thallium is of low relevance in municipal waste 
incineration. Assuming conservatively that thallium achieves 50% of the limit value, the emission 
limit value would only be exceeded if high cadmium concentrations above 200 mg/m3 occur (dry 
substance, 20% exemplary waste water content). 


                                                 


 


139 Based on expert knowledge. 
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Based on the transfer factors above, the maximum average capacity of an installation and the 
information that maximum 6000 m3 of flue gas is generated per tonne of waste, a release could be 
calculated as follows140. 


 


Table R.18- 27: Refined release estimate to air from incineration 


Refined release estimate for Hg   


Maximum Air per t of waste 6000 m3 


Average capacity per installation 200000 t/a 


Emission limit value (example) 0.05 mg/m3 


Freight per t of waste 300 mg 


Maximum emission per year 0.06 t/a 


Maximum emission per day 0.2 kg/d 


 


Based on the distribution shown, the release estimate could take account of the total input of the 
substance. The efficiency of standard risk management measures for exhaust gas cleaning and/or 
waste water treatment would have to be taken into account in the assessment.  Some information on 
the efficiency of RMMs for certain substances are provided in the main text. Furthermore, the 
library of risk management measures could be consulted. 


2.2 Releases to water 


Releases to water only occur in installations, which apply wet flue-gas cleaning techniques. As M/I 
cannot influence the type of waste incinerator, a refinement of this factor is not easily possible. It 
could be based on the distribution of a substance in the incineration process (low release via flue-
gas) in combination with a high removal factor from the cleaning water. 


According to the voluntary risk assessment (VRAR141) on copper, per tonne of waste an average 
amount of 0.15 – 0.3 m3 of waste water is generated, depending on the capacity of the installation 
and the type of flue-gas cleaning.  Emission limit values before discharge of the wastewater to a 
treatment plant are defined in the Waste Incineration Directive. 


 


                                                 


 


140 Note: this does not take account of the substance content in the waste processed. 


141 European Copper Institute: Voluntary Risk assessment of COPPER, COPPER II SULPHATE PENTAHYDRATE, 
COPPER(I)OXIDE, COPPER(II)OXIDE, DICOPPER CHLORIDE TRIHYDROXIDE, June 2008; available at: 
http://echa.europa.eu/web/guest/information-on-chemicals/transitional-measures/voluntary-risk-assessment-reports. 
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Table R.18- 28: Water emission limit values for waste water from flue gas cleaning 


Polluting substances Emission limit values 
(unfiltered samples) 


Total suspended solids 30 mg/l 


Mercury and its compounds, expressed as mercury (Hg) 0.03 mg/l 


Cadmium and its compounds, expressed as cadmium (Cd)  


Thallium and its compounds, expressed as thallium (Tl)  


Chromium and its compounds, expressed as chromium (Cr)  


Copper and its compounds, expressed as copper (Cu)  


Nickel and its compounds, expressed as nickel (Ni)  


0.05 mg/l 


Arsenic and its compounds, expressed as arsenic (As)  


Zinc and its compounds, expressed as zinc (Zn) 


0.15 mg/l 


Lead and its compounds, expressed as lead (Pb) 0.2 mg/l 


Furans, defined as the sum of the individual dioxins and furans evaluated in 
accordance with Annex I 


0.3 mg/l 


2.3 Generic exposure scenario municipal waste (MW) incineration 


Table R.18- 29: Generic exposure scenario for municipal waste incineration 


Parameter Description 


Types of wastes Any types of wastes  


Assumptions The incineration / co-incineration process is operated according to the legal 
requirements.  The incinerator is equipped with wet flue-gas cleaning devices 
and secondary wastes are disposed of in landfills or in road construction.  


Pre-treatment No pre-treatment of wastes, except mechanical reduction of volume and 
mixing 


Title of the scenario Municipal waste incineration 


Physical form of the substance Contained in waste, solid wastes 


Operational conditions Storage of waste in closed bunkers, operating temperatures according to waste 
incineration directive (850°C)  


Release time 330 d 


Amount of substance contained 
in waste disposed of in 
incineration per day 


To be calculated based on registration amount and number of installations, as 
well as release time 


Water  treatment 100% 


Default release factor to air  0.05 (Hg) / 0.001 (Cd, Tl, Sb, Sn) / 0.0003 (other metals) 


Default release factor to air  0.0001 (organic substances) 
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Default release factor to water  0.0002 (metals) / 0.0001 (organic substances) 


Default release to soil  0 


 


3 Material recycling – Mixing / Milling 


3.1 Refinement options for the shredding scenario 


Refinement of emission factors could be done based on substance properties and based on 
considerations related to the inclusion in the matrix. 


3.2 Generic exposure scenario “Shredding” 


Table R.18- 30: Generic exposure scenario shredding 


Parameter Description 


Types of wastes Plastics, rubber, paper, construction materials, metals, complex article wastes 


Pre-treatment No pre-treatment 


Title of the scenario Shredding  


Physical form  Solid 


Operational conditions Shredding process is carried out as industrial operation but outdoors.  No specific 
operational conditions.  Emissions of the substance could occur mainly as 
particulate matter due to abrasive conditions of the process 


No separation processes of the shredded fraction is performed 


Release time 330 d 


Amount of substance 
contained in shredded 
waste per day 


To be calculated based on registration amount and number of installations, as well 
as release time 


Default release factors to 
air 


0.1: Paper and plastics, minerals: material has low weight and/or dust is likely to 
occur  


0.05: rubber 


0.01: metals 
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4 Construction wastes 


4.1 Refinement options for use in road construction 


The release factors to air, water and soil could be refined based on substance properties. 
Furthermore, models of the construction products directive in combination with specific tests or 
other respective measured data could be used. According to CEN TC 351 a scenario should reflect 
that: “water is transported into the matrix by capillary forces, and a fraction may be redirected at the 
surface of the product. In the matrix the capillary force is considered to be significant and the water 
movement is slow. Dissolved substances are transported out of the matrix by (capillary driven-) 
advection and diffusion. At the surface substances will precipitate” 142. 


4.2 Generic exposure scenario for use in road construction 


Table R.18- 31: Generic exposure scenario for road construction 


Parameter Description 


Types of wastes Construction and demolition wastes  


Pre-treatment Mechanical treatment, potentially incineration and/or co-incineration 


Title of the scenario Final use in road construction  


Description of the scenario Waste is mechanically broken to usable material parts. Waste is used as 
construction material and leaching may take place.  


Physical form of the 
substance 


Part of waste, solid or liquid 


Operational conditions Normal environmental conditions, water contact, changing temperatures  


Release time 365 d 


Amount of substance in 
construction and demolition 
waste  


To be calculated based on registration amount and number of installations, as 
well as release time 


Default release factor to air  0.00005 


Default release factor to water  0.0016 


For the exposure assessment, connection to STP should be assumed. 


Default release factor to soil  0.0016 


 


 


 


                                                 


 


142 CEN TC 351/WG1/AHG “Work plan generic leaching procedures” N 0012. 
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5 Paper recycling 


5.1 Refinement options for the paper recycling scenario 


There are no specific refinement options for the process, apart from refining the fraction of waste 
and the release rates, either based on substance properties or on measured data. The release 
estimates of the OECD for paper mills could be used as reference, however they apply to processing 
chemicals rather than to contaminations. 


The retention time of paper in the deinking process ranges between 1.5 and 8 hours. pH-Values are 
between 9.5 and 10.5 and temperatures are around 45°C143. Based on this and information on the 
hydrolysis of substances, the emission factors to water could be refined. 


5.2 Generic exposure scenario “paper recycling” 


Table R.18- 32: Generic exposure scenario paper recycling 


Parameter Description 


Types of wastes Paper products (e.g. newspapers and magazines, packaging paper, office 
paper) 


Assumptions The pulping process is carried out in accordance with the legal requirements, 
wastewater is treated.  


Pre-treatment Recovered paper is pre-sorted before being delivered to a mill. The deinking 
process is covered by this scenario 


Title of the scenario Paper recovery 


Physical form  Substance is part of solid paper waste 


Operational conditions Paper recovery process is carried out as an industrial operation. Emissions 
could occur mainly in the water-phase due to the recovery process taking place 
in aqueous solution. 


Release time 330 d  


Amount of substance 
contained in recycled waste 
paper per day 


To be calculated based on registration amount and number of installations, as 
well as release time 


Wastewater treatment Wastewater streams from the process are generally sent to an on-site 
wastewater treatment system before being discharged to a receiving water 
body. These streams are derived from flotation, washing and thickening 
operations. 


Default release factor to air  0.15 


Default release factor to water  Worst case: 0.90144 


Mineral oil based inks: 0. 90144 


                                                 


 


143 TGD, part 4. 
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Flexographic inks and toners 0.30048 


Dyes 0.5008 


For the exposure assessment, direct discharge to surface water should ba 
assumed. 


Default release factor to soil  0.00144 


 


6 Thermal treatment of hazardous wastes 


6.1 Refinement options 


The options to refine emission factors are the same as for thermal treatment of municipal waste. 
They are also valid for hazardous organic substances like PCBs due to higher combustion 
temperatures foreseen by the Waste Incineration Directive. 


6.2 Default exposure scenario for hazardous waste incineration 


Table R.18- 33: Generic exposure scenario for hazardous waste incineration 


Parameter Description 


Types of wastes Hazardous wastes, wastes containing hazardous substances 


Assumptions The incineration / co-incineration process is operated according to the legal 
requirements 


Pre-treatment No pre-treatment of wastes, except mechanical reduction of volume and mixing 


Description of the scenario Waste incinerator is authorized and complies with the local conditions 


Physical form of the 
substance 


Part of hazardous waste, solid or liquid 


Operational conditions Storage of waste in closed bunkers, operating temperatures according to waste 
incineration directive (1100°C)  


Release time 330 d 


Amount of substance 
contained in waste disposed 
of in incineration per day 


To be calculated based on registration amount and number of installations, as 
well as release time 


Water  treatment 100% 


Default release factor to air  0.002 (metals) / 0.0001 (organic substances) 


Default release factor to water  0.0002 (metals) / 0.0001 (organic substances) 


For the exposure assessment, direct discharge to surface water should be 
assumed. 


Default release to soil  0 
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7 Distillation of hazardous wastes 


7.1 Refinement options 


Some guidance on the refinement of emission factors to air are provided in the proposal for an 
emission scenario document for the chemical industry.  In addition, the fractions becoming waste 
could be modified for substances contaminating the cleaning product / solvent. 


7.2 Generic exposure scenario “Re-distillation” 


Table R.18- 34: Generic exposure scenario re-distillation 


Parameter Description 


Types of wastes Spent / contaminated cleaning products (solvents) and extraction agents 


Pre-treatment No pre-treatment 


Physical form  Liquid 


Operational conditions Distillation in a closed system, e.g. vacuum distillation.  Operating 
temperatures depend on boiling points / vapour pressures.  Extracted air is 
filtered by air filters / absorbers  


Release time 220 d 


Amount of substance contained 
in waste disposed of in 
incineration per day 


To be calculated based on registration amount and number of installations, as 
well as release time 


Release factor to air 0.007: Component to be recovered  


 0.007 * average concentration (%): volatile contaminations of distilled product 


 0.00007 * average concentration (%): metals and inorganic substances 


Release to water c.f. equation in main document. 


For the exposure assessment, direct discharge to surface water should ba 
assumed. 


Release factor to soil 0 


 


8 Phase separation 


8.1 Refinement options for separation processes 


If the generic assessment results in a risk, the first step for M/I would be to determine the specific 
treatment process based on the list of operations or information from the supply chain. Information 
on separation techniques can be found in the BREF on waste industries. Some specific information 
is also contained in the OECD ESD on metal treatment. 
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8.2 Generic exposure scenario chemical-physical treatment 


Table R.18- 35: Generic exposure chemical-physical treatment 


Parameter Chemical physical 
treatment 


Further information 


Types of wastes Aqueous wastes from spent processing aids, secondary wastes from waste 
water treatment 


Pre-treatment No specific pre-treatment 


Title of the scenario Chemical physical treatment 


Physical form  Liquid wastes 


Operational conditions Semi-open to open processing involving rapid temperature changes, 
vigorous agitation, mixing, stripping etc.   


Release time 220d 


Amount of substance contained 
in waste disposed of in 
chemical-physical treatment per 
day 


To be calculated based on registration amount and number of installations, 
as well as release time 


Default release factor to air  Volatile compounds: 1 


Non-volatile compounds: 0.15 


Default release factor to water Solubility > Cwaste  Fwater = solubility [mg/l] / 100,000 


Solubility < Cwaste  Fwater = solubility [mg/l] / concentration [mg/l] 


For the release estimate, the efficiency of onsite-WWTP should be 
integrated into the release factors.  


For the exposure assessment, direct discharge to surface water should ba 
assumed. 


Release to soil To be determined based on amount of secondary wastes potentially used in 
road construction or other waste treatment processes, if none arise: no 
release to soil 
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APPENDIX R.18- 6: EXEMPLIFICATION OF EXPOSURE ASSESSMENT OF THE LIFE 
WASTE CYCLE STAGE FOR MCCPS 


 


General approach of exemplification 


This example has been developed based on information of the EU risk assessment report on 
medium chain chlorinated paraffins and the method for release estimation for the waste stage as 
suggested in this guidance. Exposure scenarios and corresponding releases have not been estimated 
for all, but only selected identified uses and waste treatment processes. Please note:  


 This selection did not follow a systematic assessment regarding the relevance of the waste life 
stage. 


 The calculation of releases to the environment is largely standardised and relies only on a few 
case-specific parameters. Thus the waste-stage related assessment process can be largely 
automated in future. 


No exposure estimation and risk characterisation is illustrated for this example. 


1.  Substance information 


Table R.18- 36: Substance information on MCCP 


Property Unit Medium chain chlorinated paraffins 


Substance name  Alkanes, C14-17, chloro 


CAS No  85535-85-9 


Average chlorine content % Cl by weight 40-63%, most common 45-52% 


Classification according to DSD   N; R 50/53  


Labelling according to DSD  N 


R: 64-66-50/53 


S: (2-)24-60-61 


Classification according to Table 3.1, 
Annex VI to CLP Regulation 


 Lact.-H362 


Aquatic Acute 1 –H400 


Aquatic Chronic 1 – H410 


Labelling according to Table 3.1, Annex 
VI to CLP Regulation 


 GHS09; Wng; H362; H410; EUH066 


Boiling point °C > 200°C 


Decomposition temperature °C Starts at 200°C with release of HCl 


Vapour pressure kPa 0.05 


Density g/cm3 1.1 – 1.38 (Cl-content 40-58%) 


Water solubility mg/l 0.027 


Log Kow  7 


BCF  l/kg 1,087 
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Property Unit Medium chain chlorinated paraffins 


Koc  l/kg 588,844  


Abiotic degradation  Half-life [days] 2 days in air, no hydrolysis  


Biodegradation  Not biodegradable 


Table R.18- 37: PNECs and DNEL for inhalation for the risk characterisation 


Property Unit Medium chain chlorinated paraffins 


PNEC,water µg/l 1 


PNECsoil mg/kg 10.6 


PNECsediment  mg/kg 5 


DNELinhalation
144 mg/m3 0.32 


 


2. Relevance of wastes streams – scope of the assessment  


MCCPs are only used in industrial and professional applications. No waste is generated from 
consumer uses of MCCPs in formulations. Nevertheless Carbonless paper may also be used by 
consumers. Therefore, handling of carbonless copy paper by consumers is considered in the 
assessment. 


The lifecycle stages of MCCP include the manufacture of MCCPs, the formulation of mixtures and 
the use of mixtures in professional uses with and without inclusion in articles.  Hence, at all 
lifecycle stages wastes may occur. 


 


3. Derivation of main waste streams  


The registrant manufactures 2,700 t/a.  He collected information from clients and identified three 
uses as relevant.  Although not all customers were consulted, the main clients excluded significant 
use of MCCPs in other areas, as they are specialised for the respective industry sectors.  Hence, the 
manufacturer identifies the uses: 


 Metal cutting fluids (60% of the production volume) – PC25 


 Sealants (app. 25% of the production volume) – PC1 


 Carbonless copy paper (app. 15% of production volume) – AC 8 


In Table R.18- 38 the waste types generated at each lifecycle stage of the identified uses are 
provided.  The manufacturer used information provided by the guidance, in-house knowledge and 
information by his main clients.  Amounts of MCCPs in wastes include the share of wastes related 


                                                 


 


144 The value of 0.32 mg/m3 of the risk assessment report of SCCPs is used, as no other information is available.  This 
value may overestimate the toxicity of MCCPs, as short term toxicity studies showed no effects at high concentrations 
of MCCP. 
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to the used amounts (indicated by main clients). This value will be used for the local release 
estimation. 


In Table R.18- 39 the share of the total registration volume entering a waste stream is indicated. 
This value will be used for the estimates at regional scale. 


In this example only the waste treatment processes corresponding to the shaded line are assessed. 


Table R.18- 38: Waste types, amounts and waste treatment processes for MCCPs 


Origin of 
waste 
(use/life 
cycle stage) 


Use 
amoun
t (t/a) 


Type of waste Fraction of 
used amount 
as waste 


Type 
of 
use 


Waste 
treatment 
process 
(destinatio
n)  


Informati
on source 


Fraction 
of the use 
amount as 
waste 
entering 
WTP 


Solid/liquid: off-
specifications, 
cleaning material  


2%  Ind 
Manufacture 2,700 


Solid: Air filters 0.001% Ind 


Hazardous 
waste 
incineratio
n 


In-house 
(waste 
doc.) 


fwaste_HW_inci


neration = 
2.001% = 
0.02 


Solid/liquid: rests, 
off-specifications, 
packaging 


2% of use  


1.2% of total  
Ind Formulation 


(metal 
working 
fluids) 


1,620 


Solid: Air filters 


0.001% of use 


0.0006% of 
total 


Ind 


Hazardous 
waste 
incineratio
n 


DU, waste 
documenta
tion 


fwaste_HW_inci


neration = 2. 
001% = 
0.02001 


Solid/liquid: rests, 
off-specifications, 
packages 


2% of use 


0.05% of total 
Ind 


Formulation 
of sealants 


675 


Solid: Absorbers  


0.01% of use 


0.0025% of 
total 


Ind 


Hazardous 
waste 
incineratio
n 


DU, waste 
documenta
tion 


fwaste_HW_inci


neration = 
2.0001% = 
0.02001 


Solid: Air filters, 
“empty packaging” 


2% of use 
1.2% of total 


Ind/
WD 


HW 
incineratio
n 


DU, waste 
doc. 


fwaste_HW_inci


neration = 2% 
= 0.02 Use of metal 


working 
fluids 


1,620 


Liquid: Spent metal 
working fluids 


45% of 


use145 


27% of total 


Ind/
WD 


Separation 
SDS, 
confirmati
on by DU 


fwaste_HW, 


separation = 
45% = 
0.45 


MCCPs in 
metal swarf 


1,620 


Spent fluids 
contaminating 
metal 


swarf/scrap146 


94%147 of 
use 
56.4% of total 


Ind/
WD 


Metal 
recycling 


Assumptio
n  


fwaste_RW_met


al = 94% = 
0.94 


                                                 


 


145 The 45% corresponds to collectable metal working fluids as quoted in the main text (Table R.18- 14). 
146 From the use as metal working fluids, wastes of metal scrap contaminated with MCCPs occur, which are assumed 
as the amount NOT disposed of as liquid wastes.  Recovery of MCCPs is normally not performed, as the metal swarf 
would have to be stripped. 
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Origin of 
waste 
(use/life 
cycle stage) 


Use 
amoun
t (t/a) 


Type of waste Fraction of 
used amount 
as waste 


Type 
of 
use 


Waste 
treatment 
process 
(destinatio
n)  


Informati
on source 


Fraction 
of the use 
amount as 
waste 
entering 
WTP 


Use of 
sealants 


675 
Solid: rests of 
sealants, 
packaging” 


5% of use 
1.25% of total 


WD 
Landfill, 
Incineratio
n  


Several 
customers  


fwaste_MW = 
5% = 0.05 


Use for copy 
paper 


405 
Liquid: production 
rests, cleaning 
processes 


1.5% of use 
0.225% of 
total 


WD 
HW 
Incineratio
n  


Info by 
customer 


fwaste_HW_inci


neration = 
1.5% = 
0.015 


EoL copy 
paper 


405 
Solid: Used 
carbonless copy 
paper 


100% of use 
15% of total 


WD 


Paper 
recycling, 
Landfill, 
Incineratio
n 


Common 
sense 


fwaste_RW_pap


er = 100% 
= 1 


EoL sealants 675 
Construction and 
building material 
wastes 


100% of use 
25% of total 


WD 


Landfill, 
Incineratio
n, 
Constructi
on  


Common 
sense 


fwaste_MW = 
100% = 1 


 


Table R.18- 39: Fraction of substance becoming waste to be used for estimation at 
regional scale.  


 


Waste treatment process 
Wastes 
considered 


% of 
registration 
volume as 
waste 


Fraction of 
registered 
volume 
entering 
WTP  


Type of use (industrial or 
dispersive) 


Hazardous waste incineration 
Manufacturing 
waste 


M: 2.001 
fwaste_HW_incinera


tion = 0.02001 
IND  manufacturing waste 


Hazardous waste incineration 
Formulation 
metal working 
and sealants 


F: 1.2 + 
0.0006 +0.05 
+ 0.0025 DU: 
1.2 + 24.57 + 
0.225 


fwaste_HW_incinera


tion = 0.2725 


IND  wastes from 
formulation regarded as 
disposed in one site 


Landfill / incineration 
EoL copy paper, 
sealants, use of 
sealants 


EoL: 25 + 15, 
DU: 1.25 


fwaste_MW = 
0.4125 


WD  dispersive use, disposal 
in dispersive waste 
infrastructure  


                                                                                                                                                                  


 


147 This is a conservative worst case assumption assuming that most of the collectable metal working fluids are not 
actually collected but remain with the metal parts. 
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Separation (liquid/liquid) 
Use of metal 
working fluids 


DU: 0.27 
fwaste_HW_separati


on = 0.27 


IND  industrial and 
dispersive use, more 
conservative approach chosen 


Construction waste Use of sealants EoL: 25 
fwaste_MW_constru


ction = 0.25 
WD  dispersive use, open 
disposal in environment 


Paper Recycling 
Use of copy 
paper 


EoL: 15 
fwaste_RW_paper = 
0.15 


WD  dispersive use, disposal 
in dispersive waste 
infrastructure 


Metal recycling 
(contamination) 


Use of metal 
working fluids 


DU: 56.4 
fwaste_RW_metal 
= 0.564 


WD  dispersive use, disposal 
in dispersive waste 
infrastructure 


 


4.  Considerations on the type of assessment 


For all the considered waste treatment processes the release estimation has been exemplified using 
the suggested values in order to illustrate how the guidance’s approach can be applied. 
Nevertheless, as explained in the guidance, case by case conclusions need to be reached in order to 
decide whether a quantitative exposure estimate and risk characterization is needed or whether a 
qualitative assessment is more appropriate. 


For incineration and landfill well-defined EU standards exist and a qualitative assessment may be 
more suitable to support the conclusion on the waste treatment. Thus the approach described below 
may need to be replaced by qualitative argumentations. 


For construction waste, recycling and separation scenarios a quantitative assessment should be 
performed because either EU standards are not available or because the characteristics of the 
process requires a quantitative exposure assessment to be carried out. 


 


5. Equations used for estimating releases 


Equation 1 is used to estimate the maximum amount of the substance treated in a waste treatment 
facility at local scale (default conservative assessment). 


Equation 1: Derivation of Qmax at local scale 


Qmax,process [kg/d] = (Q [t/a] * fwaste* 1000 * DF) / Temission 


Qmax,process =  maximum treated amount per day in a specific waste treatment process expressed as kg of the 
substance contained in wasted per day 


Q =   total registration volume per use [t/a]. 


fwaste =  fraction of the registration volume of the substance becoming waste that is treated by the waste 
treatment process, for which the assessment is carried out.  These values are derived in Table R.18- 
38, column fraction as waste. 


Factor 1000 used to convert the registration amount [t] to an amount expressed in [kg] 


DF =  Factor of dispersiveness.  This factor is used to take account of the type of use of the substance, which 
could either be industrial or dispersive.  The types of use assumed in the assessment are indicated in 
Table R.18- 38. 
The factor DF is 1 for all industrial settings (assumption that the total amount of wastes generated is 
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treated in one site) 
The factor DF is 0.002 for all dispersive uses148 (assumption that the wastes treatment processes are 
distributed over a number of treatment sites in the region, corresponding to the number of standard 
town-equivalents of 10,000 persons.). An appropriate concentration factor may need to be applied to 
address the concentration of the waste treated in a specific WTP149. 


Temission = days of operation of the waste treatment facility. This information is taken from Table R.18- 21 of the 
core guidance. 


 


Equation 2 is used to estimate the maximum amount of the substance contained in waste treated at 
regional scale per year. It is assumed that 100% of the waste from industrial settings and 10% of 
wastes from dispersive uses is treated in the region. 


Equation 2: Derivation of Qmax at regional scale 


Qmax,regional,ind = Q * fwaste * 1 


Qmax,regional,DW  = Q * fwaste * 0.1 


Qmax,regional,ind = maximum amount of the substance contained in waste from industrial uses treated in specific waste 
treatment processes at regional scale [t/a] 


Qmax,regional,DW =  maximum amount of the substance contained in waste from dispersive uses treated in specific waste 
treatment processes at regional scale [t/a] 


Q =   registration volume expressed in [t/a] 


fwaste =   fraction of the substance used in the industrial or dispersive uses becoming waste. 


 


Equation 3 is used to estimate releases from waste treatment processes at local or regional scale. 


Equation 3: Derivation of local releases 


Eenv = Qmax * RFenv 


Eenv =  Released amount of the substance from the waste treatment process to the local environment [kg/d] or 
regional environment [t/a].  Indices according to receiving media = water, air and soil 


Qmax=  Maximum amount of the substance contained in waste being treated in the waste treatment process; 
[kg/d] for local scale and [t/a] for regional scale. 


RFenv =  Release factor specifying the fraction of the substance entering the waste treatment process that is 
released to the environment.  Releases occur to water, air and soil and are indicated by respective 
indices.  Emission factors are the same for the local and regional assessment. 


 


                                                 


 


148 The assumptions are the same as used in Chapter 16 of the Guidance on IR/CSA and are explained in the Appendix 
R.18-4. 


149 Refer to Appendix R.18-4 for detailed explication and Table R.18- 21 for information of concentration factors to be 
applied. 
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6. Information for release estimation150  


6.1 Introductory note on the derivation of some release factors 


Release factors for MCCPs and measured data in emissions from waste treatment processes could 
not be identified by the manufacturer.  Also, models to calculate emission factors are not available 
or difficult to apply.   


The manufacturer therefore used the simple treat model of EUSES to derive emission factors to 
water and air as well as to derive the efficacy of biological sewage treatment plants as on-site risk 
management measure.  The following arguments are used to justify the approach: 


Releases to air:  


▪ The conditions of use of the compared processes (paper recycling, emulsion splitting) are 
similar to the treatment of wastewater: 


o Process in aqueous media 


o Ambient temperatures. 


o Wastewater is aerated in the STP, promoting the formation of aerosols and evaporation. The 
conditions in waste treatment processes are less release promoting (no aeration, potentially 
same degree of agitation) 


▪ Risk management measures: in either process, no risk management measures to clean waste 
gas are assumed to exist. 


Releases to water: 


▪ The conditions of use of the compared processes (emulsion splitting, landfilling of waste) 
are similar or less release promoting than the waste water treatment process 


o MCCPs are not biodegradable and therefore no related “loss” would occur in the treatment 
plant.  This is also the case in the any waste treatment processes. 


o MCCPs are eliminated in the STP (mainly distribution to sludge), indicating the physico-
chemical nature of the removal rates. This “partitioning” is assumed to be transferable to 
other processes, where aqueous and oily phases / organic matter are separated. 


o The conditions in the landfill may promote degradation of MCCPs more than in an STP, 
hence the use of the release factor is conservative. 


▪ Risk management measures: may be included in the release estimate in addition to the 
release factors based on simple treat, which are used as initial release factors. 


The above argumentation is valid for all cases, where release factors for waste treatment processes 
have been based on the release factors of simple treat. 


 


6.2 Landfill151 
                                                 


 


150 The assessment made for exemplification does not cover all identified treatment processes. 
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MCCP-containing wastes being landfilled mainly are end-of-life articles, i.e. used carbonless copy 
paper and sealants.  Municipal waste is either disposed of in non-hazardous landfills or by thermal 
treatment (incineration, c.f. next chapter). Landfills have to be operated according to the 
requirements of the landfill directive. 


There is no specific model available to estimate the release of MCCPs from landfills. The method 
for deriving the release factors to the environment is explained below. 


 


6.2.1 Derivation of input amount to the landfill (Qmax) – local scenario 


For the release estimate from landfills, three wide dispersive uses will be taken into account, as 
identified in Table R.18- 38 and Table R.18- 39. As for wide dispersive uses leading to discharge 
into the waste water, a fraction of 0.002 of the regional amount per use is assumed to fully or partly 
enter into waste to be treated at a local site. This is based on the assumption that the assessment 
approach for municipal waste water treatment applied in Chapter R.16 can be also applied to the 
treatment of waste from wide dispersive use. According to the approach explained in APPENDIX 
R.18-4, a concentration factor of 2.38 is applied. This addresses the higher number of standard town 
(i.e. equivalent population) connected with the waste treatment installation compared to the STP152. 


As a worst case, 95% of the MCCP – containing wastes are assumed to be disposed of in 
landfills153.  The resulting fraction as waste is fwaste,landfill = fwaste_MW * 0.95. 


Qmax,local,landfill [kg/d]= (Quse* fwaste,landfill * 1000 * 0.002 * 2.38) / 365 


                                                                                                                                                                  


 


151 The assessor may come to the conclusion that a qualitative assessment is sufficient or even more appropriate. Such 
qualitative assessment would take into account: Fraction of the total MCCP mass-flow ending up in landfills, 
conclusions regarding the PBT/vPvB status of MCCP, behaviour of MCCP under landfill-conditions (based on water 
solubility, type of article-matrix containing MCCP, adsorption behaviour, vapour pressure and degradability). 


152 For full explanation refer to chapter R.16 and Appendix R.18-4. 


153 The same assumption is used for the waste treatment process incineration (c.f. next chapter). 
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Table R.18- 40: Calculation of maximum amounts of substance treated per day at site. 


Use Total tonnage 
of registrant 
per use (t/y) 


fwaste_MW fwaste,landifll Qmax, local (kg/d) 


Use of sealants 675 0.05 0.0475 0.418 


EoL copy paper 405 1 0.95 5.02 


EoL sealants 675 1 0.95 8.36 


 


6.2.2 Derivation of input amount to landfill (Qmax) – regional scenario 


6.2.3  


The manufacturer assumes that 70% of municipal wastes are disposed of in landfills (fwaste = 0.4125 
* 0.7 = 0.289).  This is regarded conservative, as the manufacture supplies clients in northern 
Europe, where a larger share of municipal waste is incinerated.  Furthermore, the release factors 
from the landfill (see below) are higher than those for the incineration scenario. 


Qmax,regional,landfill  = 2,700 * 0.2887 * 0.1 = 77.963 [t/a] 


 


6.2.3 Derivation of release factor from landfill to air 


The release factor to air is derived using information on the physico-chemical properties of MCCPs 
(vapour pressure) and the equation proposed in the OECD ESD for plastic additives concerning the 
evaporation rate of plastic additives from polymers. 


In the OECD ESD, a release factor for additives in polymers to air during service life is derived 
based on the formula 1.1 * 10-6 * Vp (mmHg).  Although the conditions in the landfill may be 
different than for indoor use of articles, the value is used in the release estimation. Using the 
average vapour pressure of 0.05 kPa would result in a release factor to air of RFair,initial = 0.004. 
This release factor constitutes the initial release. 


In compliant landfills, landfill gas is to be captured and treated.  It is assumed that 50% of the 
landfill gas is captured and that the efficacy of removal of MCCPs from landfill gas is 80%154.  
Hence, the efficacy of the risk management measures at the landfill is 40%, resulting in a release 
factor of RFRMM= 0.6. 


The initial release factor is multiplied by the release factor from the landfill gas treatment device to 
derive the final release rate for MCCPs from landfills to air: 


RFair = RFair,initial * RFRMM = 0.004 * 0.6 = 0.0024 


 


                                                 


 


154 This information was obtained from manufactures of landfill gas treatment devices. 
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6.2.4  Derivation of release factor from landfill to water 


There are neither measured data nor other respective data available on MCCP concentrations in 
landfill leachate. The manufacture considers the behaviour of MCCPs in landfills comparable to 
their behaviour in a biological sewage treatment plant (STP), as normally little biodegradation takes 
place and the distribution of MCCPs in STPs is mainly driven by their physico-chemical properties. 


In contrast to the STP, in landfills not only aerobic but also anoxic, anaerobic and acidic conditions 
occur. This may lead to higher biotic degradation and abiotic destruction of MCCPs. Therefore, 
using a release factor based on the simple treat model is considered as a conservative approach. 


According to simple treat, in an STP approximately 9.08% of MCCPs are discharged to surface 
water (corresponding to the landfill leachate) after treatment, 90.8% are adsorbed to sludge 
(corresponding to the waste in the landfill body and the bottom liners) and 0.1% is emitted to air.  


 


Consequently, the initial release factor for MCCPs to landfill leachate is assumed RFwater,initial = 
0.0908. 


Landfill leachate is normally drained with an assumed degree of collection of ca. 100%. The 
drained leachate is treated in an on-site STP and discharged to surface. A biological onsite 
wastewater treatment plant is assumed to determine the release from the landfill. The release rate to 
water is the same as the initial release factor to landfill leachate, which constitutes an efficacy of the 
risk management measure of 90.92 %.  The release factor from the onsite WWTP is therefore 
RFRMM = 0.0908. 


The initial release factor is multiplied by the release factor from the onsite WWTP to derive the 
final release rate for MCCPs from landfills to surface water155: 


RFwater = RFwater,initial * RFRMM = 0.0908 * 0.0908 = 0.00824 


 


6.2.5  Derivation of release factor from landfill to soil 


No emissions to soil are assumed to occur in accordance with the proposed factors for landfill in the 
main text.  Emissions to leachate are assumed to be collected by the landfill drainage system. 


                                                 


 


155 In the exposure assessment, direct discharge to surface water is to be assumed; hence no additional STP should be 
used in EUSES modelling. 
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6.2.6 Summary of information on MCCPs in the landfill 


Table R.18- 41: Information to estimate releases of MCCP contained in wastes disposed 
of in landfills 


Parameter Description 


Assessed waste 
treatment process 


Landfill for municipal wastes 


Coverage  The processes of transport, interim storage and final disposal of wastes in landfills are 
covered by the release estimation. Releases from transport and interim storage are 
regarded as negligible and not estimated separately but are regarded as covered by the 
conservativeness of the assessment.  


Types of wastes MCCP containing construction and demolition wastes (sealants), used carbonless copy 
paper, non-hazardous production wastes from use of MCCP containing mixtures.  


Assumptions The landfill is assumed to comply with the Landfill Directive  


Pre-treatment No specific pre-treatment is applied.  


Physical form  Substances are contained in waste; wastes are mostly solid.  There may be some matrix 
effects slowing down releases from wastes.  


Operational 
conditions and risk 
management 
measures 


The landfill is operated according to good practice and compliant with the requirements 
of the landfill directive. It has got an artificial bottom liner as well as a top soil layer. 
Leachate, surface water run-off and landfill gas are collected and treated onsite. Surface 
water runoff is collected and discharged to the sewer.  No specific operational conditions 
or risk management measures exceeding legal requirements / state-of-the-art are assumed. 


Maximum amount 
treated: Local 
scenario 


Use of sealants: 0.418 
kg/d 


EoL copy paper: 5.02  
kg/d 


EoL sealants: 
8.36 kg/d 


Total: 13.8 kg/d 


Maximum amount 
treated: Regional 
scenario 


77.963 t/a 


Information on 
installations 


Operating days 


365 d/a 


Number of installations 8400 


Collection rate of 
initial releases 


100% of leachate is treated onsite 


50% of landfill gas before treatment 


Release factors to 
air  


RFair,initial = 0.004 


Justification: OECD ESD 
equation for release of additives 
from polymers during service life 


RFRMM = 0.6 


Justification: information 
from equipment 
manufacture and 
literature information on 
degree of capture of 
landfill gas 


RFair = 0.0024 


Release factor to 
water  


RFwater,initial = 0.0908 


Justification: simple treat model 
assumed reflecting worst case in 
landfill 


RFRMM = 0.0908 


Release factor for onsite 
WWTP derived from 
simple treat model 


RFwater = 0.00824 


Release factor to 
soil  


RFsoil = 0 


Due to the high tendency to adsorb to organic matter, MCCP are not expected to pass 
through the landfill body AND the mineral liners of the landfill.  No direct releases to 
soil.  
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6.2.7 Release estimation for MCCPs in landfills  


Table R.18- 42: Summary of release factor for landfill scenario. 


Modelling 


Initial 
release 
factor 


Release 
factor of 


RMM 


Total 
release 
factor 


Release to water 0.0908 0.0908 0.00824 


Release to air 0.004 0.6 0.0024 


Release to soil 0.0 n.a. 0.0 


Table R.18- 43: Release amounts (kg/d) for MCCPs in landfills for each relevant use, 
local scenario 


 
Use of 


sealants 
EoL copy 


paper 
EoL 


sealants 


Release to water 0.00344 0.414 0.114 


Release to air 0.001 0.012 0.0331 


Release to soil 0.0 0.0 0.0 


Table R.18- 44: Release estimate for MCCPs in landfills, regional scenario 


Modelling 
Released 
amount 


Unit 


Qmax,regional,landfill  77.963  t/a 


Release to water 0.6424 t/a 


Release to air 0.1871 t/a 


Release to soil 0.0 t/a 


 


6.3 Incineration of municipal wastes156 


End-of-life articles are likely to be disposed of as municipal waste.  Municipal wastes may either be 
disposed of in landfills (c.f. previous chapter) or incinerated (thermal treatment, oxidizing). 


Waste incineration facilities are to be operated according to the IPPC Directive and should comply 
with BAT requirements.  Normally, emission limit values are set in the permits of these facilities.  
Exhaust gas is to be treated in order to comply with the air emission limit values.  Operating 
temperatures of 800°C minimum have to be achieved. 


 
                                                 


 


156 The assessor may come to the conclusion that a qualitative assessment is sufficient or even more appropriate. Such 
assessment would assume that MCCP  is destroyed in incineration processes operated according to EU standard. 
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The manufacturer supplies customers in northern Europe, where both processes take place, however 
with an increasing tendency towards incineration. 


6.3.1 Derivation of input amount to incineration (Qmax) - local scenario 


For the release estimate from municipal incineration the same three wide dispersive uses as for 
landfill will be assessed. As for wide dispersive uses leading to discharge into the waste water, a 
fraction of 0.002 of the regional amount per use is assumed to fully or partly enter into waste to be 
treated at a local site. A concentration factor of 40 needs to be applied to address the number of 
equivalent population connected with the waste treatment plant compared to those connected to a 
STP. The waste treatment infrastructure may lead to a situation that a higher fraction of substances 
in dispersive use is treated at a local site157. As a worst case it is assumed that 95% of the MCCP – 
containing wastes is incinerated.  The resulting fraction as waste is fwaste,incineration = fwaste_MW * 0.95. 


Qmax,local,incineration [kg/d]= (Quse* fwaste,incineration * 1000 * 0.002 * 40) / 330 


Table R.18- 45: Calculation of maximum amounts of substance treated per day at site. 


Use Reg.tonnage 
per use (t/y) 


fwaste_MW fwaste,incineration Qmax, local 
(kg/d) 


Use of sealants 675 0.05 0.0475 7.773 


EoL copy paper 405 1 0.95 93.273 


EoL sealants 675 1 0.95 155.454 


 


6.3.2 Derivation of input amount to incineration (Qmax) - regional scenario 


In deriving the maximum amount of MCCP-containing waste incinerated per year in a region, the 
manufacturer assumes that 30% of municipal waste is incinerated (70% to landfill).  This results in 
a fraction as waste of fwaste = 0.4125 * 0.3 = 0.1234 


Qmax,incineration = 2,700 * 0.1234 * 0.1  = 33.413 [t/a] 


 


6.3.3 Derivation of release factor from incineration to air 


According to the distribution scheme “thermal treatment – oxidizing”, the relation between 
operating temperature and decomposition temperature is relevant for deriving the release factor of 
MCCPs to air.  MCCPs decompose above 200°C, which suggests that most of the substances 
entering the incineration process are mineralized and therefore not emitted.  However, MCCPs also 
have a tendency to sorb to organic matter (fly ash) and residual emissions to air may occur.  As a  


 


                                                 


 


157 For full explanation refer to chapter R.16 and Appendix R.18-4. 







Appendix R.18- 6: Exemplification of exposure assessment of the life waste cycle stage for 
MCCPS 


124 


worst case it is assumed that 0.01% of MCCPs could distribute to fly ash, yielding an initial release 
factor to air of RFair,initial = 0.0001. 


The fly ash is treated before release to the environment using a wet washer.  This is a worst case 
assumption, because this technology is less efficient than dry treatment techniques and because 
emissions to water are generated, which lack for dry treatment (c.f. derivation of release factor to 
water).  The efficacy of the washer has been enquired to be approximately 95%. The release factor 
from treatment is RFRMM = 0.05. 


The initial release factor is multiplied by the release factor of the wet washer to derive the final 
release factor for MCCPs from incineration plants to air: 


RFair = RFair,initial * RFRMM = 0.0001 * 0.05 = 0.00005 


 


6.3.4 Derivation of release factor from incineration to water 


According to the distribution scheme of the main text, emissions from incineration plants to water 
only occur from washing of waste gas:  The initial release factor to water equals the initial release 
factor to air multiplied with the efficacy of the risk management measure (wet washer): RFwater,initial 


= 0.0001 * 0.95 = 0.000095. 


Treatment of wastewater from washers is state-of-the-art in incineration plants.  The filtration 
effectiveness of the wastewater treatment plant has been inquired at a municipal waste incineration 
operator and was provided as having an efficacy of 70% for MCCPs.  The release factor of MCCPs 
from the on-site WWTP of RFRMM = 0.3. 


The initial release factor is multiplied by the release factor from the WWTP to derive the final 
release factor for MCCPs from incineration plants to water: 


RFwater = RFwater,initial * RFRMM = 0.000095 * 0.3 = 0.0000285 


 


6.3.5 Derivation of release factor to soil 


No emissions to soil are assumed to occur in accordance with the distribution scheme in the main 
text.  


 


6.3.6 Derivation of amounts of MCCPs in secondary wastes (sludge) 


MCCPs are assumed to be emitted via the fly ash (0.01%) and washed out from waste gas (95% 
effectiveness).  The waste water from waste gas washing is treated onsite and generates sludge 
containing the majority of MCCPs (effectiveness 70% as informed by the operator of an 
installation). This results in a “release” factor for MCCP with sludge158 0.0000065. 


 


                                                 


 


158 Releases from sludge to soil have not been further assessed in this example. 
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6.3.7 Summary of information on MCCPs in waste incineration 


Table R.18- 46: Information to estimate releases of MCCP contained in wastes treated 
by incineration of MW 


Parameter Description 


Assessed waste treatment 
process 


Municipal waste incineration 


Coverage  Waste collection, transport, temporary storage, feeding into the furnace and thermal 
treatment are covered.  As MCCPs are not contained in bottom ashes or slags, no 
processing of secondary waste is considered. 


Sludge from wastewater is regarded as being disposed of by incineration or in 
hazardous waste landfills.  Emission resulting from these processes are regarded as 
covered by the scenario due to a) insignificant emissions and b) conservativeness of 
assessment  


Types of wastes End-of-life sealants, carbonless copy paper  


Assumptions The process is operated according to the legal requirements.   


Pre-treatment No pre-treatment of wastes, except mechanical reduction of volume and mixing 


Physical form  Contained in solid wastes 


Operational conditions 
and risk management 
measures 


Storage of waste in closed bunkers, operating temperatures according to waste 
incineration directive (850 + 1100), furnace is fully closed. 


The incinerator is equipped with wet flue-gas cleaning (washer) with an efficacy of 
95% for MCCPs and an on-site WWTP with an efficacy of removal of MCCP from 
water of 70%.  Secondary wastes (sludge) are disposed of in landfills or incinerated.   


Information on 
installations 


Operating days 


330 d/a 


Number of plants 


600 


Maximum amount 
treated: Local scenario 


Use of sealants: 
7.773 kg/d 


EoL copy paper: 
93.273  kg/d 


EoL sealants: 
155.454 kg/d 


Total: 256.5 kg/d 


Maximum amount 
treated: Regional scenario 


33.41 t/a 


Water  treatment On-site waste water treatment with effectiveness of at least 70% removal from waste 
water. 


For the exposure assessment, direct discharge to surface waters is to be assumed.  


Collection rate of initial 
releases 


100% of flue gas enters washer 


100% of water in washer enters WWTP 


Release factor to air  RFair,initial = 0.0001  


Justification: high degree of 
decomposition, residual 
release in fly ash 


RFRMM = 0.05 


Justification: efficacy 
specified by 
manufacturer as 95% 


RFair = 0.00005 


Release factor to water  RFwater,initial = 0.000095 


Justification: emissions to air 
multiplied with efficacy of 
washer  


RFRMM = 0.3 


Justification: WWTP 
efficacy of 70% 


RFwater = 0.0000285 


Release factor to soil No direct emissions to soil –> 0.0 
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Parameter Description 


Amount in filtration 
sludge / material  


RF to sludge = 0.000095 * 0.7 = 6.65* 10-5  


Amount in water from washer which is filtered out in the on-site WWTP.  This 
equals a total amount of 7.074 t/a or 0.026% of the production volume 


 


6.3.8 Release estimation for MCCPs in thermal treatment 


Table R.18- 47: Summary of release factor for municipal incinerator scenario. 


Modelling 


Initial 
release 
factor 


Release 
factor of 


RMM 


Total 
release 
factor 


Release to water 0.000095 0.3 0.0000285 


Release to air 0.0001 0.05 0.00005 


Release to soil 0.0 n.a. 0.0 


Table R.18- 48: Release amounts (kg/d) for MCCPs in incineration for each relevant 
use, local scenario 


 
Use of 


sealants 
EoL copy 


paper 
EoL sealants 


Release to water 0.0002215 0.00266 0.00443 


Release to air 0.000389 0.00466 0.00777 


Release to soil 0.0 0.0 0.0 


Table R.18- 49: Release estimate for MCCPs in incineration, regional scenario 


Modelling Released amount Unit 


Qmax,regional,incineraation 33.41 t/a 


Release to water 0.0010 t/a 


Release to air 0.0017 t/a 


Release to soil 0.0 t/a 


 


Note to the example:  For a complete assessment, the secondary wastes from sludge would also 
have to be assessed.  As the amounts are small and the disposal in landfill is assessed already, use 
in road construction would have to be assessed. Due to high dispersion of the rather low total 
amounts of MCCPs, no risks are expected and the assessment is not done in detail here. 


 


6.4 Separation (emulsifiable metal working fluids) 


In total, 60% of the registration volume is used in metal working fluids.  MCCPs are used in 
emulsions and oil based metal working fluids.  Both are normally disposed of to specific waste 







Appendix R.18- 6: Exemplification of exposure assessment of the life waste cycle stage for 
MCCPS 


127 


management companies for phase separation.  The water phase is filtrated and the oil phase is 
normally incinerated (information from waste management company).  The OECD emission  


scenario document on lubricants is used for identifying relevant information for the release 
estimate. 


6.4.1 Derivation of input amount to phase separation (Qmax) – local scenario 


The total amount of wastes containing MCCPs generated from the use in metal cutting fluids is 
assumed to be treated by phase separation.  The fraction as waste has been determined as 0.45 of the 
registered amount for this use.  The use of metal cutting fluids takes place in industrial setting and 
as wide dispersive use.  The industrial setting is more conservative and therefore assumed in the 
assessment of local releases. In the default assessment it is assumed that waste from 100% of the 
regional tonnage for a use is treated in one local waste treatment site. 


Qmax,local,separation = 1,620 * 0.45 * 1000 * 1 / 220 = 3,313.64 kg/d 


6.4.2 Derivation of input amount to phase separation (Qmax) – regional scenario 


The use of metal cutting fluids is industrial and wide dispersive. The industrial setting is more 
conservative and therefore used in the assessment of the regional releases. 


Qmax,regional,separation = 2,700 * 0.27 * 1  = 729 t/a 


 


6.4.3 Derivation of release factor from phase separation to air 


For estimating releases to air, no information could be obtained by the registrant from any 
separation installation for metal working fluids.  The registrant therefore assumes the phase 
separation process to be similar to a waste water treatment plant with regard to emissions to air 
(justification c.f. section 0). 


The distribution of MCCPs to air in a biological waste water treatment plant is 0.00107 according to 
simple treat.  This is used as release factor in the assessment. It is regarded as a worst case 
assumption, as temperatures and agitation of baths are likely to be higher during waste water 
treatment than in emulsion splitting. 


 


6.4.4 Derivation of release factor from phase separation to water 


For the same reasons as described above, EUSES has also been used to derive a release factor to 
water from emulsion splitting.  This derived release factor from emulsion separation is RFwater,initial 


= 0.0908. Consequently a fraction of 0.91 of the MCCP entering into phase separation leaves the 
separation with the oil phase, and subsequently enters into hazardous waste incineration. 


An on-site waste water treatment is assumed in separation plants as normally, emission limit values 
can not be remained under without treatment.  The efficacy of the water treatment plants is 
approximately 98% for organic substances.  Hence, the release factor for MCCPs from waste water 
treatment is RFRMM = 0.02. 


The initial release factor is multiplied by the release factor from the WWTP to derive the final 
release factor for MCCPs from phase separation plants to water: 


RFwater = RFwater,initial * RFRMM = 0.0908 * 0.02 = 0.02724 
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6.4.5 Derivation of release factor from phase separation to soil 


No emissions to soil are assumed to occur in accordance with the proposed distribution scheme for 
phase separation (liquid/liquid).  This has also been confirmed by literature (BREF waste 
treatment). 


 


6.4.6 Summary of information for MCCPs in phase separation 


Table R.18- 50: Information to estimate releases of MCCP contained in spent metal 
cutting fluids treated in phase separation processes 


Parameter Description 


Assessed waste 
treatment  


Phase separation – emulsion splitting 


Coverage  The release estimate covers emissions from waste collection, transport and temporary 
storage at the treatment plant, emulsion splitting and cleaning of wastewater with standard 
techniques as well as incineration of the oil phase from separation.  


Emissions from secondary waste (incineration of oil phase, sludge) are regarded as covered 
due to insignificant amounts and the conservativeness of the assessment 


Types of wastes Spent emulsifiable metal working fluids.  


Assumptions The separation process is operated according to the legal requirements and emission limit 
values are complied with.  


Pre-treatment No pre-treatment of wastes 


Physical form of 
the substance 


Metal working fluids (cooling lubricants) 


Operational 
conditions and risk 
management 
measures 


Emulsion splitting is carried out in semi-open processes, temperatures are around 20°C, 
slight agitation may occur, no chemicals are added 


The water phase from the separation process is treated on-site by specific treatment plants 
(efficacy of 98%).  The oily phase from separation is incinerated as well as sludge 
wastewater treatment. No waste gas is captured and treated.  


For the exposure assessment, direct discharge to surface water is to be assumed. 


Maximum amount 
treated 


Local scenario 


3313.64 kg/d 


Regional scenario 


729 t/a 


Information on the 
installation 


Operating days 


220 d/a 


Number of installations 


780 


Collection rate of 
initial releases 


100% of flue gas enters washer 


100% of water in washer enters WWTP 


Release factor to air  RFair,initial = 0.00107 


Justification: simple treat 
model  


RFRMM = 1 


No RMM applied 


RFair = 0.00107 


Release factor to 
water  


RFwater,initial = 0.0908 


Justification: simple treat 
model 


RFRMM = 0.02 


Justification: efficacy of 
98% specified for MCCPs 


RFwater = 0.00182 


Release factor to 
soil 


No release to soil. 
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6.4.7 Release estimation for MCCPs in phase separation 


Table R.18- 51: Release estimate for MCCPs in phase separation, local scenario 


Modelling 
Initial release 


factor 
Release factor 


of RMM 
Total release 


factor 
Released 
Amount 


Unit 


Qmax,local,separation    3313.64 kg/d 


Release to water 0.0908 0.02 0.00182 6.018 kg/d 


Release to air 0.00107 1 0.00107 3.546 kg/d 


Release to soil 0.0 n.a. 0.0 0.0 kg/d 


Table R.18- 52: Release estimate for MCCPs in phase separation, regional scenario 


Modelling Released amount Unit 


Qmax,regional,separation  729 t/a 


Release to water 1.3239 t/a 


Release to air 0.780 t/a 


Release to soil 0.0 t/a 


 


6.5 Paper recycling 


MCCPs are used as part of the coating of carbonless copy paper. Waste carbonless copy paper 
could be disposed of as municipal waste or as waste paper in recycling processes.  As MCCPs are 
added to the paper after the pulping, the recycling step has to be assessed. 


 


6.5.1 Derivation of input amount to paper recycling (Qmax) – local scenario 


The amount of MCCPs entering paper recycling processes equals the amount registered for use of 
copy paper (100% of the registrant’s total amount per this use). The use is regarded as wide 
dispersive. As for wide dispersive uses leading to discharge into the waste water, a fraction of 0.002 
of the regional amount per use is assumed to fully or partly enter into waste to be treated at a local 
site. This is based on the assumption that the assessment approach for municipal waste water 
treatment can be also applied to the treatment of waste from wide dispersive use. Following the 
assumption explained before, a concentration factor of 59.7 has been estimated and will be 
applied159. 


The operation days of paper plants using recycling paper are 330 d/a. 


Qmax,local,paper = (405 * 1 * 1000  * 0.002 * 59.7) /  330 = 146.536 [kg/d] 


 
                                                 


 


159 For full explanation refer to chapter R.16 and Appendix R.18-4. 
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6.5.2 Derivation of input amount to paper recycling (Qmax) – regional scenario 


Carbonless copy paper could either enter municipal wastes or be disposed of as waste paper for 
recycling. The total amount of MCCPs has been used in the calculation of regional releases from 
municipal waste (landfill / incineration).  Furthermore, it is assumed that 50% of the MCCPs used 
in carbonless copy paper enter the waste treatment process paper recycling.  This means that this 
amount is “double counted” in the regional release estimate (not subtracted from 
landfill/incineration). 


The use of carbonless copy paper is wide dispersive, therefore 10% of the volume is assumed to be 
used in the region. 


Qmax,regional,paper = 2,700 * 0.15 * 0.5 * 0.1 = 20.250 [t/a] 


 


6.5.3 Derivation of release factor from paper recycling to air 


In the absence of better data and information, the emission factor to air as derived by EUSES is 
used for MCCPs paper recycling (Justification c.f. Section 0). The initial release factor is RFair = 
0.00107. 


 


6.5.4 Derivation of release factor from paper recycling to water 


In the deinking process, MCCPs should be removed as far as possible.  The worst case release 
factor to water for mineral oil based inks (corresponds to maximum deinking efficiency) provided 
in the OECD ESD for paper recycling is used; the initial release is RFinitial,water = 0.90144. 


On-site waste water treatment is state-of-the-art in paper plants.  As the main pollutants are organic 
substances, biological wastewater treatment is assumed and the simple treat model applied for 
determining the efficacy of removal of MCCPs (90.9%). The release factor from the WWTP used is 
RFRMM = 0.0908. 


The initial release factor is multiplied by the release factor from the WWTP to derive the final 
release factor for MCCPs from paper recycling plants to water: 


RFwater = RFwater,initial * RFRMM = 0.90144 * 0.0908 = 0.0819 


 


6.5.5 Derivation of release factor to soil 


No emissions to soil are assumed to occur (c.f. OECD ESD). 


 
6.5.6 Summary of information for MCCPs in paper recycling 


Table R.18- 53: Information to estimate releases of MCCP contained in wastes disposed 
of in paper recycling 


Parameter Description 


Assessed process Recycling of carbonless copy paper in paper mills using waste paper as input material 
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Parameter Description 


Coverage  Collection, transport, storage, deinking, pulping and production of recycling papers.  


Types of wastes Carbonless copy paper 


Assumptions The pulping process is carried out in accordance with the legal requirements. 


Pre-treatment Pre-sorting before delivery to a mill. Size reduction, deinking as main process covered. 


Physical form  Substance is part of solid paper waste 


Operational 
conditions and risk 
management 
measures 


Paper recovery process is carried out as an industrial operation. Emissions could occur 
mainly in the water-phase due to the recovery process taking place in aqueous solution.  
Operations are carried out indoors at normal temperatures. 


No waste gas treatment is applied. Wastewater is treated on-site in a biological 
wastewater treatment plant.  Sludge from wastewater treatment is incinerated or disposed 
of in hazardous waste landfills.  


Maximum amount 
treated 


Local scenario 


146.536 kg/d 


Regional scenario 


20.250 t/a 


Information on the 
installation 


Operating days 


330 d/a 


Number of installations 


335 


Collection rate of 
initial releases 


0% of waste gas  


100% of wastewater enters on-site WWTP 


Release factor to 
air  


RFair,initial = 0.00107 


Justification: simple treat model  


RFRMM = 1 


No RMM applied 


RFair = 0.00107 


Release factor to 
water  


RFwater,initial = 0.90144 


Justification: worst case factor of 
OECD ESD for the deinking 
process  


RFRMM = 0.0908 


Justification: simple 
treat model 


RFwater = 0.0819 


Default release 
factor to soil  


0 


 


 


6.5.7 Release estimation for MCCPs in paper recycling 


Table R.18- 54: Release estimate for MCCPs in paper recycling, local scenario 


Modelling 


Initial 
release 
factor 


Release 
factor of 


RMM 


Total 
release 
factor 


Released 
Amount 


Unit 


Release to water 0.90144 0.0908 0.0819 12.001 kg/d 


Release to air 0.00107 1 0.00107 0.157 kg/d 


Release to soil 0.0 n.a. 0.0 0.0 kg/d 


Table R.18- 55: Release estimate for MCCPs in paper recycling, regional scenario 


Modelling 
Released 
amount 


Unit 
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Qmax,regional,paper  20.250 t/a 


Release to water 1.658 t/a 


Release to air 0.022 t/a 


Release to soil 0.0 t/a 


 


6.5.8 Discussion on iterating the assessment of paper recycling 


It is assumed the risk characterisation carried out by the manufacturer identifies a risk from MCCPs 
entering paper recycling processes to surface water and sediments160. 


In such case, the manufacturer would not iterate the assessment (he could e.g. assume an increased  
effectiveness of the onsite waste water treatment) because REACH does not provide for a 
mechanism supporting i) the communication of this assumption to all the paper mills and ii) the 
subsequent implementation at the paper mills. Therefore, assuming a higher elimination rate for 
MCCP could result in a theoretically safe situation, but it would not be ensured that this is 
implemented in practice. Therefore, the only remaining option for the registrant is to advise that 
carbonless copy paper is not disposed of to recycling but as regular municipal waste, since here the 
risk has been demonstrated to be controlled (after refined assessment) . But also here, such advice 
can only be addressed to the producers of carbonless copy paper who can then forward the advice as 
product information to their customers. 


 


6.6 Total amount of releases at regional scale 


The total amount of MCCPs emitted from waste treatment processes equals the sum of all releases 
from point source and dispersive uses at regional scale. They are summarized in the following 
table161: 


Table R.18- 56: Amounts of MCCPs released from waste treated in a region per year 


  


Unit Landfill Waste 
incineration 


Separation Paper 


recycling162 


Total 


Release amount water t/a 0.642 0.00095 1.324 1.657 3.625 


Releases amount air t/a 0.187 0.00167 0.780 0.0217 0.99 


Released amount soil t/a 0.0 0.0 0.0 0.0 0.0 


 


Note to the example:  


                                                 


 


160 PECs and RCRs are not shown here for reasons of consistency of the example. 


161 Not all waste treatment processes are assessed in this example; therefore, e.g. wastes from hazardous waste 
incineration or from the treatment of metal scrap contaminated with MCCPs are not included in the table. 


162 Paper recycling is included here, although the assessment resulted in the conclusion that recycling of carbonless 
copy paper should be excluded by communication in the SDS and packaging of the article, because this documents the 
status quo. 
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Large amounts of MCCPs are contained in metal swarf/scrap as contamination.  This would have 
to be assessed for a complete CSA as well.  As metal recycling is similar in conditions determining 
release as waste incineration for MCCPs (high temperatures leading to decomposition of the 
majority of substances) and the amounts potentially entering metal recycling are similar to the 
amounts used in the assessment of incineration, no additional calculations are performed to identify 
releases, exposures and risk characterisation rations.  Furthermore, the waste treatment process of 
metal recycling is exemplified in the following example (Appendix R.18- 7). 


 


7  Additional qualitative considerations on risks 


Additional qualitative considerations lead to the conclusion that information should be forwarded 
regarding the risk of dioxin formation in thermal processes due to HCl formation when the 
substance is decomposed.   


8 Summary of information to be used for release estimation 


The information and values used for estimating releases to the local and regional environment are 
summarized in the following tables. The effectiveness of waste treatment conditions (for disposal or 
recycling) is expressed as overall effectiveness: The initial release factor driven by the treatment 
technique (e.g. destruction and partitioning) and the additional risk management effectiveness on 
the air and water pathway (if relevant) are added to each other. Thus the treatment process is 
considered as a whole, since usually a registrant or a downstream user will not be in the position to 
include any specific advice or assumptions regarding risk management at waste treatment sites. 
Also, the exposure scenarios communicated to the downstream user does not need to contain 
information on exposure estimates related to the waste treatment process, since scaling and/or 
feedback to the registrant via the supply chain is not to be expected163. 


                                                 


 


163 As explained in the main text (Section R.18.7), the needs to include information on effectiveness of waste 
treatments is based on a case by case decision. 
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Table R.18- 57: Compilation of information and values used for the local assessment 


 Landfill Incineration Paper recycling164 Phase separation Hazardous waste incineration 


Use of sealants: 0.05 


EoL copy paper: 1 


EoL sealants: 1 


Use of sealants: 0.05 


EoL copy paper: 1 


EoL sealants: 1 


1 0.45 


Manufacturing waste: 0.02001 


Formulation metal working fluids: 
0.02001 


Formulation of sealants: 0.02001 


Use of metal working fluids: 0.02 + 
0.405 


Use in production of copy paper: 0.15 


Fraction of 
registration 
volume per 
use becoming 
waste 


Share of registration volume of MCCPs contained 
in end-of-life articles. Information on amounts used 
for copy paper and sealants from customers 


15% of MCCPs used to 
produce carbonless copy 
paper (info of 
customers).  The total 
amount is assumed to 
end up in waste paper. 


60% of MCCPs used in metal 
working fluids.  45% disposed of 
with spent metal working fluid. 
Information on % of use from 
customers 


Shares of wastes from manufacturing 
and uses which are disposed of as 
hazardous wastes 


0.95 0.95 1 1 1 
Split into 
different 
processes Worst case assumption Worst case assumption 


Only one waste treatment 
process applied 


Reasonable assumption, information 
from downstream users 


fwaste used in 
local release 


Use of sealants: 0.0475 Use of sealants: 0.0475 1 0.45 
Manufacturing waste: 0.02001 


Formulation metal working fluids: 


                                                 


 


164 Assessment showed no adequate control of risk.  This waste treatment option is excluded via communication with extended SDS but the assessment is documented. 
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 Landfill Incineration Paper recycling164 Phase separation Hazardous waste incineration 


estimate 
EoL copy paper: 0.95 


EoL sealants: 0.95 


EoL copy paper: 0.95 


EoL sealants: 0.95 


0.02001 


Formulation of sealants: 0.02001 


Use of metal working fluids: 0.425 


Use in production of copy paper: 0.15 


8400 600 335 Not relevant 115 
# of 
installations Information by DG 


Env of EC 
BREF waste incineration 


Communication with 
CEPI 


BREF waste treatment 
BREF Waste treatment 


365 330 330 220 330 


days 
Common sense BREF waste incineration 


Communication with 
CEPI 


BREF waste treatment 
BREF Waste treatment 


Type of use WD WD WD IND IND (DU waste as WD) 


Use of sealants: 0.418 


EoL copy paper: 5.02 


EoL sealants: 8.36 


Use of sealants: 7.773 


EoL copy paper: 93.273 


EoL sealants: 155.454 


2.45 3313.64 


Manufacturing waste: 163.64 


Formulation metal working fluids: 
98.23 


Formulation of sealants: 40.9 


Use of metal working fluids: 2086.36 


Use in production of copy paper: 
184.09 


Qmax 


Qmax [kg/d] = (Q [t/a] * fwaste* 1000 * DF) / Temission 
Qmax [kg/d] = (Q [t/a] * fwaste* 1000 * 
DF) / Temission 
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 Landfill Incineration Paper recycling164 Phase separation Hazardous waste incineration 


Qmax [kg/d] = (Q [t/a] * fwaste* 1000 * 1) 
/ Temission 


0.00824 0.0000285 0.081850752 0.001816 c.f incineration 


RFwater 


RFwater,initial = 0.0908: 
modelled using simple 
treat; efficacy of onsite 
WWTP = 90.92%, also 
based on simple treat 


Discharge directly to 
surface water for 
exposure modelling 


RFwater,initial = 0.000095: 
high degree of destruction, 
emissions to air multiplied 
with efficacy of washer; 
Efficacy of WWTP = 70% 
(info by incineration 
plant). 


Discharge directly to 
surface water for exposure 
modelling 


RFwater,initial = 0.90144 
worst case factor of 
OECD ESD for the 
deinking process; 
efficacy of onsite 
WWTP = 90.92% 
according to simple treat 
model 


Discharge directly to 
surface water for 
exposure modelling 


RFwater,initial = 0.0908: simple treat 
model; efficacy of WWTP on-
site = 98% 


Discharge directly to surface 
water for exposure modelling 


c.f incineration 


0.0024 0.00005 0.00107 0.00107 c.f incineration 


RFair 


RFair,initial = 0.004: ESD 
plastic additives using 
vapour pressure; 
efficacy of treatment 
40% (50% capture, 
80% destruction). info 
of equipment 
manufacturer 


RFair,initial = 0.0001: high 
degree of decomposition, 
residual release in fly ash 
Efficacy of washer 95% 
based on information from 
waste incineration plant 


Simple treat model 
Based on simple treat model; no 
RMMs applied 


c.f incineration 


RFsoil 0 0 0 0 c.f incineration 


 No direct emissions occur from the process to soil. c.f incineration 
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Table R.18- 58: Information and values used for the regional assessment 


 Landfill Incineration Paper recycling165 Phase separation Hazardous waste incineration 


Fraction of 
registrants 


total volume 
becoming 


waste 


Use of sealants: 0.0125 


EoL copy paper: 0.15 


EoL sealants: 0.25 


Use of sealants: 0.125 


EoL copy paper: 0.15 


EoL sealants: 0.25 


0.15 0.27 


Manufacturing waste: 0.02001 


Formulation metal working fluids: 
0.012006 


Formulation of sealants: 0.000525 


Use of metal working fluids: 0.012 + 
0.246 


Use in production of copy paper: 
0.00225 


0.70 0.30 1 1 1 Split into 
different 
processes Worst case assumption Worst case assumption 


Only one waste treatment 
process applied 


Reasonable assumption, information 
from downstream users 


fwaste used in 
regional 
release 


estimate 


0.2887 0.1234 0.15 0.45 0.292 


Type of use WD WD WD IND IND (DU waste as WD) 


77.963 33.413 2.45 20.257 788.4 Regional 
Qmax (t/y) Qmax [kg/d] = (Q [t/a] * fwaste* 0.1)  Qmax [kg/d] = (Q [t/a] * fwaste* 1)  


RFwater 0.00824 0.0000285 0.081850752 0.001816 c.f incineration 


RFair 0.0024 0.00005 0.00107 0.00107 c.f incineration 


RFsoil 0 0 0 0 c.f incineration 


 No direct emissions occur from the process to soil. c.f incineration 


                                                 


 


165 Assessment showed no adequate control of risk.  This waste treatment option is excluded via communication with extended SDS but the assessment is documented. 
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9 Documentation in the registration dossier – Section 3.6 


MCCPs are used in industrial and professional applications. Consumers normally don’t use any 
MCCP containing mixtures.  End-of-life articles containing MCCPs are sealants and carbonless 
copy paper. Carbonless copy paper is normally used in the context of work activities but may 
also be used by consumers. 


The following tables include the information that may be presented in section 3.6 of IUCLID 
and possibly also under section 2 (manufacture and use) of the CSR. 


Table R.18- 59: Waste types, amounts and waste treatment processes for MCCPs 
from manufacturing 


Waste from Type of waste Amount 
[t/a] 


MCCP 
content  


Recyclin
g 


Information 
source 


Manufacture Solid: production rests, off-
specifications, cleaning 
materials  


54  . 80% No 
recycling 


In-house (waste 
documentation) 


 Solid: Air filters 0.0027  75% No 
recycling 


 


 


Table R.18- 60: Waste types, amounts and waste treatment processes for MCCPs 
from identified uses 


Waste from Type of waste Amounts 
[t/a] 


MCCP 
content 
[%] 


Waste 
process 


Information source 


Formulation 
(metal working 
fluids) 


Solid / liquid: rests, off-
specifications, packaging 


32.4  . 30 HW 
incineration 


DU, waste 
documentation 


 Solid: Air filters 0.016  40  HW 
incineration 


 


Formulation of 
sealants 


Solid / liquid: rests, off-
specifications, packaging 


13.5 . 5 HW 
incineration 


DU, waste 
documentation 


 Solid: Absorbers  0.00675 . 15 HW 
incineration 


 


Use of metal 
working fluids 


Solid: Air filters, “empty 
packaging” 


32.4 2 HW 
incineration 


DU, waste 
documentation 


 oil phase from separation 
process 


663.39 2 HW 
incineration 


 


Waste from Type of waste Amounts 
[t/a] 


MCCP 
content 
[%] 


Waste 
process 


Information source 
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Waste from Type of waste Amounts 
[t/a] 


MCCP 
content 
[%] 


Waste 
process 


Information source 


 Liquid: Spent metal 
working fluids 


729  40 Emulsion 
splitting 


SDS, confirmation by 
DU 


 Spent fluids 
contaminating metal 


swarf/scrap166 


1522  1 Metal 
recycling 


Assumption  


Use of sealants Solid: rests of sealants, 
packaging”, other wastes 


33.75 . 5 Landfill, 
incineration  


Several customers  


Use for 
production of 
copy paper 


Liquid: production rests, 
cleaning processes 


6.75  1 Landfill, 
incineration 


Info by customer 


 


Wastes from end-of-life articles 


Table R.18- 61: Waste types from the service life stage subsequent to the identified 
uses of MCCP 


Waste from Type of waste Amount 
[t/a] 


MCCP 
content 
[%] 


Waste treatment 
process / recycling 


Information 
source 


end of service  life 
copy paper  


Solid: Used 
carbonless copy 
paper 


405 0.01 Landfill, 
Incineration167 


Common sense 


End of service life 
sealants 


Construction and 
building material 
wastes 


675 1-5 Landfill, Incineration 


Recycling as 
construction waste is 
unlikely. 


 


 


10 Documentation in the CSRs Section 9 (exposure assessment) 


10.1 Section 9: Exposure assessment168 


In the following sections, the relevant parts of the exposure scenarios for the identified uses are 
provided, including information to be inserted regarding waste treatment. Sections of the ESs 
which are not provided here do not contain waste specific information. 


                                                 


 


166 From the use as metal working fluids, wastes of metal scrap contaminated with MCCPs occur, which are 
assumed as the amount NOT disposed of as liquid wastes.  Recovery of MCCPs is normally not performed, as the 
metal swarf would have to be stripped. 
167 Recycling of carbonless copy paper is excluded because respective information is communicated with the 
extended SDS/ES. 
168 In this example, only a release estimate has been performed.  Therefore, no exposure levels and risk 
characterization rations are provided. 
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10.2.1 Exposure scenario sections for formulation stage (metal working fluids and 
sealants) 


2.2 Control of environmental exposure 


Organizational  measures to prevent/limit release from site 


MCCP containing residues, including spills and contaminants on the floor, are to be collected as hazardous waste in 
appropriate containers. 


Conditions and measures related to  external treatment of waste for disposal  


Fraction of daily/annual  use expected in waste: 0.02 


Appropriate waste codes for wastes from formulation processes: Organic halogenated solvents, washing liquids and 
mother liquors 07 07 03*; halogenated filter cakes and spent absorbents 07 07 09*; packaging containing residues of 
or contaminated by dangerous substances 15 01 10* 


Appropriate waste codes for wastes from formulation of sealants: Waste adhesives and sealants containing organic 
solvents or other dangerous substances 08 04 09*; adhesive and sealant sludge containing organic solvents or other 
dangerous substances 08 04 11*; halogenated filter cakes and spent absorbents 07 07 09*; mineral-based non-
chlorinated engine, gear and lubricating oils 13 02 05*, other emulsions 13 08 02*;, packaging containing residues of 
or contaminated by dangerous substances 15 01 10* 


Suitable disposal: Keep separate and dispose of to hazardous waste incineration operated according to Council 
Directive 2008/98/EC on waste, Directive 2000/76/EC on the incineration of waste and  the Reference Document on the 
Best Available Techniques for Waste Incineration of August 2006 


Conditions and measures related to  external recovery of waste 


No recovery of MCCPs should be performed. 


 


10.2.2 Exposure scenario section for use of MCCP in metal working fluids 


2.2 Control of environmental exposure 


Organizational measures to prevent/limit release from site 


Spent metal working fluids and contaminated swarf/scrap should be collected separately as hazardous wastes in 
suitable containers.  Any release to the floor, water and soil is to be prevented.  


Conditions and measures related to external treatment of waste for disposal  


Fraction of daily/annual use expected in waste: up to 0.45 in collectable fluids; up to 0.94  in metal sward/scrap  


Appropriate waste codes:  mineral-based machining oils containing halogens (except emulsions and solutions) 12 01 
06*machining emulsions and solutions containing halogens 12 01 08*; machining sludge containing dangerous 
substances; 12 01 14* spent grinding bodies and grinding materials containing dangerous substances 12 01 20*; 
chlorinated emulsions 13 01 04*; 19 08 13 sludge containing dangerous substances from other treatment of industrial 
waste water. 


Suitable disposal: Keep collectable fluids separate and dispose of as hazardous waste to emulsion treatment operated 
according to the Reference Document on Best Available Techniques for the Waste Treatments Industries August 
2006.The  treatment installations are assumed to have an on-site wastewater treatment plant with an effectiveness  of 
at least 98% regarding the removal of MCCPs from the water phase. The waste water treatment sludge is to be 
disposed of to hazardous waste incineration.  


The oil fraction is to be disposed of via hazardous waste incineration operated according to Directive 2008/98/EC on 
waste, Directive 2000/76/EC on the incineration of waste and the Reference Document on the Best Available Techniques for 
Waste Incineration of August 2006. The waste service provider is to be informed about the chlorine content of the oil waste 
Metals are to be removed from spent metal working fluids before incineration. .. 


Assumed effectiveness overall  regarding prevention of emission from separation of emulsifiable metal cutting fluids:  
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to air > 99.9%  water > 99.8%  


Store and transport contaminated swarf or metal sludge in tightly closed containers. Treat the swarf/scrap in 
secondary metallurgy (metal recycling).  A separation of the metal cutting fluids by e.g. centrifugation may be 
necessary. The waste service provider is to be informed about the chlorine content of the waste. 


Assumed effectiveness regarding prevention of emission from metallurgy:   to air > …. %, to water > …… %  


Wastes from onsite risk management measures are to be disposed of to hazardous waste incineration plants as 
hazardous wastes.  Sludge from on-site wastewater treatment plants is to be incinerated. 


Conditions and measures related to  external recovery of waste 


MCCPs should not be recovered from spent metal working fluids.  


 


10.2.3 Exposure scenario section for use of MCPP in sealants 


2.2 Control of environmental exposure 


Organizational  measures to prevent/limit release from site 


Wastes from used sealants and empty packaging may be disposed of as municipal wastes.   


Conditions and measures related to  external treatment of waste for disposal  


Fraction of daily/annual use expected in waste: up to 0.05 


Appropriate waste codes: 15 01 02 plastic packaging, 15 01 04 metallic packaging, 17 01 07 mixtures of concrete, 
bricks, tiles and ceramics other than those mentioned in 17 01 06 


Suitable disposal: Rests from the use of sealants are usually hardened and therefore can be disposed of as municipal 
wastes.  No specific measures need to be implemented to ensure adequate control of risks. Disposal of wastes could be 
via incineration (operated according to Directive 2000/76/EC on the incineration of waste) or landfilling (operated 
according to the Reference Document on the Best Available Techniques for Waste Treatment Industries of August 2006). 


Conditions and measures related to  external recovery of waste 


Sealants (used, packaging, non-used rests) should not be submitted to any recycling processes. 


 


10.2.4 Exposure scenario section for use of MCCPs for production of carbonless copy 
paper 


2.2 Control of environmental exposure 


Organizational  measures to prevent/limit release from site 


Rests of MCCPs, empty packaging and wastes from risk management measures should be collected separately and 
disposed of as hazardous waste to respective incineration plants.  
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Conditions and measures related to  external treatment of waste for disposal  


Fraction of daily/annual use expected in waste: up to 0.5 


Appropriate waste codes: paper and cardboard 20 01 01 


Suitable disposal: Carbonless copy paper can be disposed of to municipal waste according to Directive 2000/76/EC on 
the incineration of waste. 


Conditions and measures related to  external recovery of waste 


Carbonless copy paper (off-specifications) are not to be entered to any paper recycling waste streams 


 


10.2.5 Exposure scenario section for handling of carbonless copy paper (workes and 
consumers) 


2.2 Control of environmental exposure 


Conditions and measures related to disposal of articles at end of service life  


Used carbonless copy paper should not be disposed to recycling processes.  Disposal as municipal waste ensures 
adequate control of risks. 


Conditions and measures related to recovery of articles at the end of service life 


Fraction of daily use expected in waste: up to 1 


Appropriate waste codes: paper and cardboard 20 01 01 


The following sentence is to be communicated with any carbonless copy paper placed on the market: “Carbonless 
copy paper must not be disposed of as waste paper for recycling.  Dispose of with municipal waste!” 


Waste carbonless copy paper should  be disposed of as municipal waste. Disposal of waste could be via incineration 
(operated according to Directive 2000/76/EC on the incineration of waste) or landfilling (operated according to the 
Reference Document on the Best Available Techniques for Waste Treatment Industries of August 2006). 


 


11. Information to include in the extended SDS for MCCP 


Parts of the information documented in the CSR is also to be communicated to downstream 
users, in Section 13 of the extended SDS and/or in the exposure scenarios attached to the 
extended SDS: Suitable or required waste treatment techniques, and in specific cases also the 
required effectiveness of such waste treatment. It may be considered desirable to specify the 
suitable waste codes. Also, certain properties of the waste which may pose a particular risk 
based on qualitative considerations should be communicated (e.g. chlorine content). 
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The following list of information is not expressed in standard phrases as may need to be 
developed for standardised communication. 


SECTION 13: Disposal considerations (Sub-section 13.1 “Waste treatment methods”) 


MCCP-containing wastes from use of MCCPs as such or in mixtures, are to be collected 
separately and to be treated as hazardous wastes. Waste from end of service life articles 
containing MCCP (carbonless paper and sealants) is to be treated as municipal waste. 


Waste from formulation of sealants, metal working fluids and carbonless copy paper and 
comparable waste is to be disposed of to hazardous waste incineration operated according to 
Council Directive 91/689/EEC of 12 December 1991 on hazardous waste and Directive 
2000/76/EC on the incineration of waste. 


Suitable waste codes: 


- Organic halogenated solvents, washing liquids and mother liquors 07 07 03* 


- halogenated filter cakes and spent absorbents 07 07 09* 


- packaging containing residues of or contaminated by dangerous substances 15 01 10* 


- waste adhesives and sealants containing organic solvents or other dangerous substances 
08 04 09 


- adhesive and sealant sludges containing organic solvents or other dangerous substances 
08 04 11 


- mineral-based non-chlorinated engine, gear and lubricating oils 13 02 05* 


- other emulsions 13 08 02* 


MCCP in spent metal working fluids are to be treated by phase separation (emulsion treatment) 
in authorized installations only, operating according to the standard laid down in BREF on 
waste treatment industry. The overall effectiveness of the treatment regarding releases to water 
should be not less than 99.8%. The oil phase is to be disposed of by hazardous waste 
incineration meeting the standard as laid down in Directive 2008/98/EC on waste and Directive 
2000/76/EC on the incineration of waste..The waste service provider is to be informed about 
the chlorine content of the waste. 


Suitable waste codes: 


- mineral-based machining oils containing halogens (except emulsions and solutions) 12 
01 06 


- machining emulsions and solutions containing halogens 12 01 08 


- machining sludge containing dangerous substances 12 01 14 


- chlorinated emulsions 13 01 04 


MCCP-contaminated metal swarf/scrap from the use of metal cutting fluids should either be 
disposed of to metal recycling (secondary metallurgy) or to thermal treatment techniques for 
hazardous wastes (incineration or co-incineration), depending on the particle size and emulsion 
content in the waste. The waste service provider is to be informed about the chlorine content of 
the waste. 
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Suitable waste codes: 


- spent grinding bodies and grinding materials containing dangerous substances 12 01 20 


Carbonless copy paper must be disposed of as municipal waste and any recycling is to be 
prevented. Respective information is to be forwarded with the carbonless copy paper. 


Suitable waste codes: 


- paper and cardboard 20 01 01 


Wastes from used sealants and empty packaging may be disposed of to municipal waste 
incineration. Disposal of wastes could be via landfilling. 


Suitable waste codes 


- 15 01 02 plastic packaging, 


- 15 01 04 metallic packaging, 


- 17 01 07 mixtures of concrete, bricks, tiles and ceramics other than those mentioned  
in 17 01 06. 


 


References 


EU Risk assessment report: ALKANES, C10-13, CHLORO, Final report, October 1999, 
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OECD ESD on lubricants 


European Commission: UPDATED RISK ASSESSMENT OF ALKANES, C14-17, CHLORO 
(MEDIUM-CHAIN CHLORINATED PARAFFINS), R331_0807_env, Draft of August 200
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APPENDIX R.18- 7: EXEMPLIFICATION OF EXPOSURE ASSESSMENT OF 
THE LIFE WASTE CYCLE STAGE FOR PLASTIC ADDITIVE 


 


General approach of exemplification 


 


The example has been developed based on information provided by PEST project169 and the 
method for release estimation for the waste stage as suggested in this guidance. Exposure 
scenarios and corresponding releases have not been estimated for all, but only selected 
identified uses and waste treatment processes. Please note:  


 This selection did not follow a systematic assessment regarding the relevance of the waste 
life stage. 


 The calculation of releases to the environment is largely standardised and relies only on a 
few case-specific parameters. Thus the waste-stage related assessment process can be 
largely automated in future. 


No exposure estimation and risk characterisation is illustrated for this example. 


 


1. Substance information  


 


The substance information is extracted from the extended SDS of HALS-1170 provided by 
Ciba. 


Table R.18- 62: Preliminary PNECs and DNELs for the risk characterisation 


 
DNELlong-term, inhalation, consumer mg/m3 1.4 


DNELlong term, oral, systemic,consumer  mg/kgbw/d 0.4 


PNEC,water µg/l 38 


PNECsoil mg/kg 5.9 


PNECsediment  mg/kg 4.69 


                                                 


 


169 Plastic Exposure Scenario Team. The project is association-based and all the actors of the plastic supply chain 
are represented. It has established a platform to collect information on OC and RMM for processes of plastic 
industries. 


170 Zweifel, H.; Editor, Plastics Additives Handbook, 5th Edition. 2001 p. 123. 
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Table R.18- 63: Substance information on HALS 


 
Property Unit HALS-1 


Substance name  bis(2,2,6,6-tetramethyl-4-piperidyl)sebacate 


CAS No  52829-07-9 


EINECS No  258-207-9 


Classification according to DSD Xi; R 36  


N; 51/53 


Labelling according to DSD 


 


Xi; N  


R: 36-51/53 


Classification according to the CLP 
Regulation  


Eye Irrit. 2 – H319 


Aquatic Chronic 2 – H411 


Labelling according to the CLP 
Regulation 


 


GHS07, GHS09; Wng; H319, H411 


Molecular weight g/mol 480.7 


Decomposition temperature °C > 350 


Melting point °C 81-85 


Vapour pressure Pa (20°C) 0.000000013 


Density g/cm3 (20°C) 1.05 


Water solubility mg/l (20°C) 18.8  


Log  Kow  3.24 (Log Dow at pH 7) 


Henry’s Law constant Pa*m3/mol 3.32 * 10-7 


BCF  [l/kg]  113 (at pH 7) (calculated) 


Koc values  1000 – 16000 


Hydrolysis  Yes, no formation of PBT-like metabolites 


Photo-stability  Unstable in the atmosphere 


Acute oral toxicity mg/kg  > 2000 


Acute inhalation toxicity mg/cm3  > 960 


Acute toxicity rainbow trout mg/l 13 


Acute toxicity daphnia mg/l 17 


Acute toxicity algae mg/l 1.9 


Sewage sludge (3h/LC50) mg/l > 100  


Biodegradation (half-lives) D Inherently biodegradable171 (10°C: 162-220; 20°C: 59-
86) 


 


                                                 


 


171 Calculated half-life due to hydrolysis (highest value selected for lowest pH-value). 
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2.  Relevance of wastes streams – scope of the assessment  


HALS-1 is contained in polymer compounds in maximum concentrations of 0.5%. The lowest 
applicable concentration limit of Article 3(3) of the Mixtures Directive is 0.1%. This means 
that the entire life-cycle of HALS-1 should be assessed, including article service life and waste. 


The life-cycle of HALS-1 includes manufacture, formulation (compounding and formulation of 
master batches), industrial use and the service life of articles.  At all of these stages, wastes are 
produced for which risks are to be assessed.  Waste from end-of-life articles constitutes the 
largest amount of HALS-1 in wastes. 


Plastics are frequently recycled and HALS-1 may be recovered during these processes inside 
its polymer matrix. As the life-cycle of HALS-1 is interrupted by its becoming waste, any 
recycling process marks the start of a new life-cycle. Hence, no wastes from the recycled 
HALS-1 or the products containing recycled HALS-1 need to be assessed. 


According to the current Chapter R.16172 of the Guidance on IR/CSA releases of substances 
from waste should be projected into the year of marketing, assuming steady-state. 


3.  Derivation of main waste streams 


HALS-1 is used as stabiliser preventing oxidative degradation of plastics (antioxidant). As 
oxidative degradation is triggered by light, the substance is a typical “light stabilizer”. 


The registrant manufactures 10,000 t/a of HALS-1. 


HALS-1 is used in practically all thermoplastics. A minor part goes into thermosetting resins 
(polyurethanes and unsaturated polyester resins). Thus, the substance can be present in 
practically all article categories, except food contact materials. HALS-1 does not chemically 
bind to the matrix but is physically bound into the plastic material. In the course of the 
mechanisms that give the stabilizing effects the substance undergoes chemical reactions 
yielding decreasing concentrations of the parent substance. 


In Table R.18- 64 the waste types generated at each lifecycle stage are provided. Generic 
default values are used for the amounts of waste generated at each life-cycle stage. 


Table R.18- 64: Waste types, amounts and waste treatment processes for HALS-1 


 
 


Origi
n of 


Waste 


Use 
amount
173 (t/a) 


 
Type of waste 


Fraction 
of used 
amount 
as waste


Total 
amoun
t [t/a] 


Type 
of 


use 


Waste 
process 


(destinati
on) 


 
Information 


source 


Fraction of 
the use 


amount as 
waste entering 


WTP 


Manuf
acture 10,000 


Solid: production 
rests, off-
specifications. 


4 % 
1 % 


400.00
 


100.00
IND 


HW 
incinerati


on 


In-house 
(waste 
documentation


fwaste_HW_incinerati


on = 0.050 


                                                 


 


172 “Environmental exposure estimation”; see ECHA Guidance documents web page. 


173 The amounts lost to waste from each of the previous lifecycle stages are subtracted from the amount used in 
the subsequent stage.  Due to lack of information on losses to the environment during use, these amounts could 
not be subtracted. 
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Solid: Air filters, 
cleaning materials 


) 


Formu
lation 
(maste


r 
batch) 


9,500 


Solid / liquid: rests, 
off-
specifications174, 
packaging. air 
filters 


2.5 % 237.50 IND 
HW 


incinerati
on 


Assumption 
based on 
defaults of 
guidance 


fwaste_HW_incinerati


on = 0.025 


Formu
lation 
(comp
ound) 


9,262.5 


Residues from 
formulation. off-
specifications174, 
wastes from 
cleaning, wastes 
from risk 
management 
measures 


1.25 % 115.78 IND 
HW 


incinerati
on 


Assumption 
based on 
defaults of 
guidance 


fwaste_HW_incinerati


on = 0.0125 


Residues from 
conversion. off-
specifications174 


1 % 91.47 WD MW 


Assumption 
based on 
defaults of 
guidance 


fwaste_MW_total  = 
0.01 


Conve
rsion 9,146.72 Solid: Air filters, 


“empty packaging”. 
wastes from 
cleaning 


0.25 % 22.87 IND 
HW 


incinerati
on 


Assumption 
based on 
defaults of 
guidance 


fwaste_HW_incinerati


on = 0.0025 


Plastic 
article


s 
(EoL) 


9,032.38 


Wastes from end-
of-life articles. 
Relevant is AC 13. 
but also other ACs 
could apply 


100 % 9032.3
8 WD MW 


100% of all 
plastics 
containing 
articles 
assumed to end 
up as MW 


fwaste_MW_total  = 
1 


 


4.  Consideration on the type of assessment 


For all the considered waste treatment processes the release estimation has been exemplified 
using the suggested values in order to illustrate how the guidance’s approach can be applied. 
Nevertheless, as explained in the guidance, case by case conclusions need to be reached in 
order to decide whether a quantitative exposure estimate and risk characterization is needed or 
whether a qualitative assessment is more appropriate. 


For incineration and landfill well defined EU standards exist, and a qualitative assessment may 
be more suitable to support the conclusion on the waste treatment. Thus the approach described 
below may need to be replaced by qualitative argumentations. 


For construction waste, recycling and separation scenarios a quantitative assessment should be 
performed because EU standards are not available, or the characteristics of the process require 
a quantitative exposure assessment to be carried out. 


 


5. Refinement of fwaste for municipal waste 


In the above table, no differentiation has been made yet for municipal waste and recycling 
wastes. However, HALS-1 is used in plastics, which are assumed to enter the recycling waste 
stream. 


                                                 


 


174 On-site recycling is not assessed; it should be covered by the assessment of the use. 
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According to the figures provided in the main text, the recycling rates range from 8% (Baltic 
States) to 35% (Germany). The derivation of fractions as waste has been performed according 
to the following: 


The maximum fraction entering recycling processes is 35%. The minimum fraction being 
recycled is 8%, which is subtracted from the municipal waste stream. Both assumptions relate 
to the local assessment and reflect the worst case for either waste stream / waste treatment 
process. Hence for each relevant use the refined faction can be derived as follows: 


fwaste,RW = fwaste_MW_total * max frecycled (35%) 


fwaste,MW = fwaste,MW,total * (100-minfrecycled) 


For the assessment of land-filling and incineration, 95% (default split) of the fraction of 
municipal waste, leaving out the default share sent to recycling, is used as fraction of waste, as 
worst case assumption for the local assessment: 


fwaste,landfill = fwaste,MW * default split 


fwaste,incineration = fwaste,MW * default split 


Therefore, the fractions of substance per registered use entering a specific waste treatment 
process to be used for local assessment are listed in Table R.18- 65. 


The total amounts and fractions as waste for each type of waste to be used for regional 
assessment are added up in Table R.18- 66. 


Table R.18- 65: refinement of fractions of registered substance per use entering a 
specific waste stream 


 
Origin of Waste 


Total amount 
[t/a] 


Type of use Waste process 
(destination) 


Refinement of 
fraction of the use 
amount as waste 
entering WTP 


Manufacture 500 IND HW incineration fwaste_HW_incineration = 
0.050 


Formulation (master batch) 237.50 IND HW incineration fwaste_HW_incineration = 
0.025 


Formulation (compound) 115.78 IND HW incineration fwaste_HW_incineration = 
0.0125 


79.94 WD MW incineration fwaste_MW_incineration  = 
0.00874 


79.94 WD MW landfill fwaste_MW_landfill  = 
0.00874 


32.01 WD Recycling fwaste_RW  = 0.0035* 


Conversion 


22.86 IND HW incineration fwaste_HW_incineration = 
0.0025 


7894.3 WD MW incineration fwaste_MW_incineration  = 
0.874 


7894.3 WD MW landfill fwaste_MW_landfill  = 
0.874 


Plastic articles (EoL) 


3161.33 WD Recycling fwaste_RW  = 0.35* 
* 0.01 of recycling waste could be metals contaminated with HALS-1 and will be specifically assessed: 
fwaste_RW_metal = 0.000035 for use “conversion” and fwaste_RW_metal = 0.0035 for Plastic Articles EoL) 
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Table R.18- 66: Fraction of substance becoming waste to be used for estimation at 
regional scale. 


 
Type of 
waste 


Wastes considered Total 
amount of 
waste [t/a] 


f waste of EU registration 
amount as waste 


Type of use 


Hazardou
s waste 
incinerati
on 


Manufacturing, master 
batch, compound, 
RMMs conversion  


876 0.05 + 0.0237 + 0.0116 + 
0.00228 = 0.0876 IND 


Municipal 
Waste 


Conversion, EoL 
plastic articles 3535 0.00914 + 0.903 = 0.912 WD 


Metal 
recycling 


Conversion, EoL 
plastic articles 31.9 0.00316 + 0.000032 = 


0.00319 WD 


 


6. Equations used for estimating releases 


Equation 1 is used to estimate the maximum amount of the substance treated in a waste 
treatment facility at local scale.  


Equation 4: Derivation of Qmax at local scale 


Qmax,process [kg/d] = (Q [t/a] * fwaste* 1000 * DF) / Temission 


Qmax,process =  maximum treated amount per day in a specific waste treatment process expressed as kg of the 
substance contained in waste per day 


Q =  total registration volume [t/a] per use. 


fwaste =  fraction of the registration volume of the substance becoming waste that is treated by the waste 
treatment process for which the assessment is carried out.  These values are derived in Table R.18- 
65 


DF =  Factor of dispersiveness. This factor is used to take account of the type of use of the substance, 
which could either be industrial or dispersive.  The types of use assumed in the assessment are 
indicated in Table R.18- 64 


. 
The factor DF is 1 for all industrial settings (assumption that the total amount of wastes generated is 
treated in one site). 


 The factor DF is 0.002 for all dispersive uses175 (assumption that the waste treatment processes are 
distributed over a larger area than the local town). An appropriate concentration factor may need to 
be applied to address the concentration of the waste treated in a specific WTP176. 


Temission = days of operation of the waste treatment facility. This information is taken from Table R.18- 21. 


Equation 2 is used to estimate the maximum amount of the substance contained in waste 
treated at regional scale per year. It is assumed that 100% of the waste from industrial settings 
and 10% of wastes from dispersive uses is treated in the region. 


                                                 


 


175 The assumptions are the same as used in Chapter R.16 of the Guidance on IR/CSA and are explained in the 
Appendix R.18-4. 


176 Refer to Appendix R.18-4 and Table R.18- 21 where concentration factors are suggested and explained. 
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Equation 5: Derivation of Qmax at regional scale 


Qmax,regional,ind = Q * fwaste * 1 


Qmax,regional,DW  = Q * fwaste * 0.1 


Qmax,regional,ind =  maximum amount of the substance contained in waste from industrial uses treated in specific 
waste treatment processes at regional scale [t/a] 


Qmax,regional,WD =   maximum amount of the substance contained in waste from dispersive uses treated in 
specific waste treatment processes at regional scale [t/a] 


Q =   registration volume expressed in [t/a] 


fwaste =   fraction of the substance used in the industrial or dispersive uses becoming waste 


 


Equation 3 is used to estimate releases from waste treatment processes at local or regional 
scale. 


Equation 6: Derivation of local releases 


 


Eenv = Qmax * Fenv 


 


Eenv =    Released amount of the substance from the waste treatment process to the local environment 
[kg/d] or regional environment [t/a].  Indices according to receiving media = water, air and soil 


Qmax=  Maximum amount of the substance contained in waste being treated in the waste treatment process; 
[kg/d] for local scale and [t/a] for regional scale. 


Fenv =  Release factor specifying the fraction of the substance entering the waste treatment process that is 
released to the environment.  Releases occur to water, air and soil and are indicated by respective 
indices.  Emission factors are the same for the local and regional assessment. 


 


7. Information for release estimation 


HALS-1 is used as a stabiliser in different types of plastics, which are used in different 
applications, excluding food contact materials. All applications involve the production of 
articles. Wastes from these articles are assumed to be disposed of as municipal waste. The 
municipal waste has been split in the assessment between a) waste for final disposal / thermal 
recovery and b) waste for recycling. In the following, the local and regional release estimate 
from these processes is exemplified for the municipal waste streams for each relevant use. The 
respective fractions of waste at local scale are derived in Table R.18- 65. The fractions as waste 
applied for the regional assessment are derived in the respective sub-chapters. 


 


7.1 Landfill177 


                                                 


 


177 The assessor may come to the conclusion that a qualitative assessment is sufficient or even more appropriate. 
Such qualitative assessment would take into account: Fraction of the total HALS-1 mass-flow ending up in 
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HALS-1 containing waste is assumed to be disposed of without further treatment in municipal 
waste landfills.  


7.1.1 Derivation of input amount to the landfill (Qmax) – local scenario 


For the release estimate from landfills wide dispersive use is assumed due to the substance 
being included in articles and the dispersive waste treatment infrastructure. A fraction of 0.002 


of the regional amount per use is assumed to fully or partly enter into waste at local scale. In 
order to address the concentration of the substance in the waste treatment installation, a factor 
of 2.38 has been suggested and will be applied178.. 


Qmax,local,landfill [kg/d]= (Quse * fwaste_landfill * 1000 * 0.002 * 2.38) / 365 


Table R.18- 67: Calculation of maximum amount of substance treated per day at 
site. 


Use Total tonnage of 
registrant per use 
(t/y) 


fwaste_MW_landfill Qmax,local (kg/d) 


Conversion 9146.76 0.0087 1.038 


Plastic articles (EoL) 9032.38 0.874 102.95 


 


7.1.2 Derivation of input amount to landfill (Qmax) – regional scenario 


For the regional assessment it is assumed that 20% of HALS-1 containing waste is sorted out 
and submitted to recycling.  Of the remaining 80% of the municipal waste stream 70% is 
assumed to be landfilled and 30% is assumed to be incinerated ( fwaste,MW,landfill = 0.5108). 
This assumption is regarded as worst case, as probably a higher share of municipal waste is 
incinerated and because the release rates from the landfill are higher than from incineration. 
The resulting maximum amount treated by landfilling is: 


Qmax,regional,landfill  = 10,000 * 0.91239* 0.20 * 0.70 * 0.1 = 510 [t/a] 


 


7.1.3 Derivation of release factor from landfill to air  


The release factor to air is derived from the OECD ESD for plastic additives. Here, the release 
rate is specified as: RFair,initial = 0.005. This release factor constitutes the initial release. 


In compliant landfills, landfill gas is to be captured and treated. It is assumed that 50% of the 
landfill gas is captured and that the efficacy of removal of MCCPs from landfill gas is 50%. 


                                                                                                                                                           


 


landfills, conclusions regarding the PBT/vPvB status of HALS-1, behaviour of HALS-1 under landfill-conditions 
(based on water solubility, type of article-matrix containing HALS-1, adsorption behaviour, vapour pressure and 
degradability). 


178 For a full explanation refer to Chapter R.16 and APPENDIX R.18-4. 







Appendix R.18- 7: Exemplification of exposure assessment of the life waste cycle stage 
for plastic additive 


153 


Hence, the efficacy of the risk management measures at the landfill is 25%, resulting in a 
release factor of RFRMM= 0.75. 


The initial release factor is multiplied by the release factor from the landfill gas treatment 
device to derive the final release rate for MCCPs from landfills to air:  


RFair = RFair,initial * RFRMM = 0.005 * 0.75 = 0.00375 


 


7.1.4 Derivation of release factor from landfill to water 


The release factor to landfill leachate could be obtained from the OECD document by 
multiplying losses during service life with 20 years of assumed duration of service life. The 
resulting value of 0.032 cannot be exchanged for another based on the OECD ESD. However, 
the same document states that emissions to air and leaching are likely to be “negligible” and 
emission factors are 0. 


The long-term behaviour of antioxidants in plastics upon landfill has been assessed in more 
detail179. The model is based on the correlation of measured concentrations of organic 
pollutants in leachate and water solubility. The discharge of HALS-1 per tonne plastics in the 
leachate of landfill has been estimated. 


Taking this annual discharge and the amount of plastics containing the registered amount of 
HALS-1, the release fraction to water after onsite treatment is calculated as follows: 


Concentration of HALS-1 in plastics: 


Typical:  0.15 % 


Maximum:  0.5  % 


Amount of plastic articles in landfill containing 6,090 t HALS-1(Table R.18- 64): 


Typical:  4,060,000 t 


Minimum:  1,218,000 t 


Discharge of HALS-1 in the leachate of landfill: 


Per 1 t plastics (conservative estimation):  0.420  mg/a  


Per 1 t plastics (corrected by using measured 0.0007 mg/a values of a reference substance): 


Total annual discharge of HALS-1 in the leachate of landfill: 


Conservative estimation based on 4.1 Mio. t plastics: 1.7220 kg/a 


Conservative estimation based on 1.2 Mio. t plastics: 0.5040 kg/a 


Corrected estimation based on 4.1 Mio. t plastics:  0.0029 kg/a 


                                                 


 


179 Herrchen, M.; Kördel, W. Comparative Risk Analysis of Additives (Antioxidants) in Plastics and Their Long-
term Behavior Upon Landfilling; Fraunhofer-Institute for Environmental Chemistry and Ecotoxicology: 
Schmallenberg, 25. March 1996, 1996; p 123. 
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Corrected estimation based on 1.2 Mio. t plastics:  0.0008 kg/a 


The resulting release factor for HALS-1 based on highest annual discharge value is RFwater = 
0.00000028 


Due to the way of deriving the release factor from measured and modelled data, the efficacy of 
risk management measures (collection of drained leachate, wastewater treatment on-site) are 
integrated already. 


7.1.5 Derivation of release factor from landfill to soil 


The release rated to soil specified in the OECD ESD for plastic additives (service life, outdoor) 
is used. No risk management measures are assumed.  The release factor to soil is RFsoil = 
0.016. 


7.1.6 Summary of information on HALS-1 in the landfill 


Table R.18- 68: Information to estimate releases of HALS-1 contained in wastes 
disposed of in landfills 


Parameter Description 


Assessed waste treatment 
process 


Landfill for municipal wastes 


Coverage  The processes of transport, interim storage and final disposal of wastes in landfills are 
covered by the release estimation. Releases from transport and interim storage are 
regarded as negligible and not estimated separately but are regarded as covered by the 
conservativeness of the assessment.  


Types of wastes HALS-1 containing wastes are plastic articles or articles containing plastics  


Assumptions The landfill is assumed to comply with the Landfill Directive  


Pre-treatment No specific pre-treatment is applied.  


Physical form  Substances are contained in waste; wastes are mostly solid.  There are matrix effects 
slowing down releases from wastes.  


Operational conditions 
and risk management 
measures 


The landfill is operated according to good practice and compliant with the requirements 
of the landfill directive. It has got an artificial bottom liner as well as a top soil layer. 
Leachate and landfill gas are collected and treated. Surface water runoff is collected and 
discharged to the sewer.  No specific operational conditions or risk management 
measures exceeding legal requirements / state-of-the-art are assumed. 


Maximum amount 
treated: Local scenario 


Conversion: 1.038 kg/d   Plastic articles (EoL): 102.95 kg/d 


Maximum amount 
treated: Regional 
scenario 


510 t/a 


Information on 
installations 


Operating days 


365 d/a 


Number of installations 8400 


Collection rate of initial 
releases 


100% for leachate discharged to the sewage system 


50% of landfill gas before treatment 


Release factors to air  RFair,initial = 0.005  


Justification: OECD ESD, 
service life, outdoors over 


RFRMM = 0.75 


Justification: 50% 
collection rate and 50% 


RFair = 0.00375 
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Parameter Description 


20 years destruction by RMM 


Release factor to water  RFwater,initial = 0.00000028 


Derived value based on 
model using measured data 
of related substances 


RMM integrated in 
initial factor  


RFwater = 0.00000028 


Release factor to soil  RFsoil = 0.016 


Justification: OECD ESD (service life, outdoors over 20 years) 


 


7.1.7 Release estimation for HALS-1 in landfills 


Table R.18- 69: Summary of release factor for landfill scenario. 


Modelling 


Initial 
release 
factor 


Release 
factor of 


RMM 


Total 
release 
factor 


Release to 
water 


0.00000028 - 0.00000028 


Release to air 0.005 0.25 0.00375 


Release to soil 0.016 - 0.016 


Table R.18- 70: Release amounts (kg/d) for HALS-1 in landfill for each relevant use, 
local scenario 


 
Conversion Plastic articles 


(EoL) 


Release to water 0.000000291 0.0002883 


Release to air 0.00389 0.3861 


Release to soil 0.01661 1.6472 


Table R.18- 71: Release estimate for HALS-1 in landfills, regional scenario 


Modelling Released amount Unit 


Release to 
water 0.000143 


t/a 


Release to air 1.912 t/a 


Release to soil 8.16 t/a 
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7.2 Incineration of municipal wastes180 


End-of-life articles are likely to be disposed of as municipal waste.  Municipal wastes may 
either be disposed of in landfills (c.f. previous chapter) or incinerated (thermal treatment, 
oxidizing). 


Waste incineration facilities are to be operated according to the IPPC directive and should 
comply with BAT requirements. Normally, emission limit values are set in the permits of these 
facilities. Exhaust gas is to be treated in order to comply with the air emission limit values. 
Operating temperatures of 800°C minimum have to be achieved. 


7.2.1 Derivation of input amount to incineration (Qmax) - local scenario 


For the release estimate from incineration the same two wide dispersive uses considered for 
landfill will be assessed. Following the same assumptions introduced before181, a fraction of 
0.002 of the regional amount per use is assumed to enter into the waste treatment. Again a 
further concentration factor needs to be applied. The emission days from the landfills are 
regarded to be 330182. 


Qmax,local,inc [kg/d]= (Quse * fwastelinc * 1000 * 0.002 * 40) / 330 


Table R.18- 72: Calculation of maximum amount of substance treated per day at 
site. 


Use Total tonnage of 
registrant per use 
(t/y) 


fwaste_MW_incineration Qmax,local (kg/d) 


Conversion 9146.76 0.00874 19.38 


Plastic articles (EoL) 9032.38 0.874 1913.77 


 


7.2.2 Derivation of input amount to incineration (Qmax) - regional scenario 


For the regional assessment it is assumed that 20% of HALS-1 containing waste is sorted out 
and submitted to recycling. Of the remaining 80% of the municipal waste stream 70% is 
assumed to be landfilled and 30% is assumed to be incinerated.  The resulting maximum 
amount treated by landfilling is: 


Qmax,incineration = 10,000 * 0.912 * 0.80 * 0.30 * * 0.1  = 218.97 [t/a] 


 


7.2.3 Derivation of release factor from incineration to air 
                                                 


 


180 The assessor may come to the conclusion that a qualitative assessment is sufficient or even more appropriate. 
Such assessment would assume that HALS-1 is destroyed in incineration processes operated according to EU 
standard. 


181 See also MCCPs example (Appendix R.18-6). 


182 See Table R.18-20 in Appendix R.18-4. 
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The default value of the main text is used as initial release factor to air:  
RFair,initial = 0.0001. 


The fly ash is treated before release to the environment using a wet washer. This is a worst case 
assumption, because this technology is less efficient than dry treatment techniques and because 
emissions to water are generated, which lack for dry treatment (c.f. derivation of release factor 
to water). The efficacy of the washer has been enquired and is approximately 95%. The release 
factor from treatment is RFRMM = 0.05. 


The initial release factor is multiplied by the release factor of the wet washer to derive the final 
release factor for HALS-1 from incineration plants to air: 


RFair = RFair,initial * RFRMM = 0.0001 * 0.05 = 0.00005 


 


7.2.4 Derivation of release factor from incineration to water 


According to the distribution scheme of the main text, emissions from incineration plants to 
water only occur from washing of waste gas:  The initial release factor to water is equal to the 
initial release factor to air multiplied with the efficacy of the risk management measure (wet 
washer): RFwater,initial = 0.0001 * 0.95 = 0.000095. 


Treatment of wastewater from washers is state-of-the-art in incineration plants.  The filtration 
effectiveness of the wastewater treatment plant is assumed to be at least as high as for a 
biological treatment plant. According to simple treat, the average efficacy of the onsite WWTP 
for HALS-1 based on its PC-properties and degradability is assumed to be 43%.  The release 
factor of MCCPs from the onsite WWTP is therefore: RFRMM = 0.57. 


The initial release factor is multiplied by the release factor from the onsite WWTP to derive the 
final release factor for HALS-1 from incineration plants to water: 


RFwater = RFwater,initial * RFRMM = 0.000095 * 0.57 = 0.0000542 


 


7.2.5 Derivation of release factor to soil 


No emissions to soil are assumed to occur in accordance with the distribution scheme in the 
main text.  


 


7.2.6 Summary of information on HALS-1 in waste incineration 


Table R.18- 73:  Information to estimate releases of HALS-1 contained in wastes 
treated by incineration of MW 


Parameter Description 


Assessed waste 
treatment process 


Municipal waste incineration 


Coverage  Waste collection, transport, temporary storage, feeding into the furnace and thermal 
treatment are covered.  As HALS-1 is assumed to be destroyed in the plant, no 
processing of secondary waste is considered.   
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Parameter Description 


Types of wastes HALS-1 containing plastic articles or articles with plastic components  


Assumptions The process is operated according to the legal requirements.   


Pre-treatment No pre-treatment of wastes, except mechanical reduction of volume and mixing 


Physical form  Contained in solid wastes 


Operational conditions 
and risk management 
measures 


Storage of waste in closed bunkers, operating temperatures according to waste 
incineration directive (850 + 1100), furnace is fully closed. 


The incinerator is equipped with wet flue-gas cleaning (washer) with an efficacy of 
95% for HALS-1. 


Information on 
installations 


Operating days 


330 d/a 


Number of plants 


600 


Maximum amount 
treated: Local scenario 


Conversion: 19.3 kg/d   Plastic articles (EoL): 1913.77 kg/d 


Maximum amount 
treated: Regional 
scenario 


218.97  t/a 


Collection rate of initial 
releases 


100% of flue gas enters washer 


100% of water in washer enters WWTP 


Release factor to air  RFair,initial = 0.0001  


Justification: 
default value of 
main text 


RFRMM = 0.05 


Justification: efficacy of washer 95% 


RFair = 0.00005 


Release factor to water  RFwater,initial = 
0.000095 


Justification: 
emissions to air 
multiplied with 
efficacy of washer  


RFRMM = 0.57 


Justification: average release factor to 
water in simple treat for substances 
which are inherently degradable and 
with a LogKow between 3 and 4 


RFwater = 0.0000542 


Release factor to soil No direct emissions to soil –> 0.0 


 


Table R.18- 74: Summary of release factors for municipal incinerator scenario. 


Modelling 


Initial 
release 
factor 


Release 
factor of 


RMM 


Total 
release 
factor 


Release to water 0.000095 0.57 0.0000542 


Release to air 0.0001 0.05 0.00005 


Release to soil 0.0 - 0.0 
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Table R.18- 75: Release amounts (kg/d) for HALS-1 in municipal incinerator for 
each relevant use, local scenario 


 


 Conversion Plastic articles (EoL) 


Release to water 0.001046 0.1037 


Release to air 0.000965 0.0957 


Release to soil 0 0 


Table R.18- 76: Release estimate for HALS-1 in municipal incineration, regional 
scenario 


Modelling 
Released 
amount 


Unit 


Release to water 0.01187 t/a 


Release to air 0.0109 t/a 


Release to soil 0 t/a 


 


7.3 Recycling waste 


7.3.1 Exclusion of material recycling processes 


The aim of the first step of the assessment is to check, whether all scenarios of material 
recycling are relevant to show adequate control of risk or if any of the scenarios can be 
excluded as irrelevant, based on qualitative justification. 


Table R.18- 77: Article categories and waste streams relevant for HALS-1 


Article category Argumentation Relevant? 


AC 1 Vehicles Plastic materials are contained in vehicles and would, as part 
of the waste stream ELV, require potentially different material 
recycling scenarios as part of the light fraction of the 
shredder. 


Yes 


AC 2 Machinery, mechanical 
appliances, 
electrical/electronic articles 


Plastic materials are frequently part of machinery and 
mechanical appliances as housing.  As part of the light 
fraction of the shredder, HALS-1 may enter the respective 
material recycling processes 


Yes 


AC 3 Electrical batteries and 
accumulators 


Difficult to judge: In general, plastics would not normally be 
contained in electrical batteries; however could be part of the 
housing of accumulators (e.g. cars).  Hence, exclusion of the 
waste stream not fully possible 


Yes 


AC 4 Stone, plaster, cement, 
glass and ceramic articles 


Plastic materials and parts are not likely to be attached to the 
materials of AC 4.  Any contents of plastics in these would be 
negligible as compared to other waste streams.   


No 


AC 7 Metal articles Plastics could be attached to metal articles (handles, coatings Potentially 
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Article category Argumentation Relevant? 


etc.) and enter the waste stream as contamination  


AC 8 Paper articles Plastics are not likely to be contained in paper articles  No 


AC 10 Rubber articles It is unlikely that HALS-1 containing plastics are contained in 
rubber articles.  However, there is little knowledge of 
applications related to rubber articles and therefore, the 
generic assessment should be done. 


Potentially 


AC 13 Plastic articles This is the main article category and main material recycling 
process  


Yes 


 


Only the processes “paper recycling” and “road construction” can be excluded based on 
qualitative argumentation.  The waste stream “plastics recycling” is obviously the most 
relevant one.  The waste streams “ELV”, “WEEE”, “batteries” as well as “metal articles” and 
“rubber articles” are assessed as it cannot be excluded that plastics would be part of the 
materials as contaminations in relevant amounts. 


7.3.2 Assessment if process is already covered earlier in the life cycle 


Shredding and separation 


Any plastic materials undergoing recycling would first be shredded in order to reduce size and 
perform any separation if necessary. These processes are not covered by a primary production 
process. If they do not result in the generation of one or several substances as such, in a 
mixture or in an article that has ceased to be waste. 


Plastics recycling 


HALS-1 is normally added to the polymer at an early life-cycle stage (formulation).  Therefore, 
melting and extruding of HALS-1 is part of the primary production chain and the recycling 
process should have been assessed by M/I already in the CSA/CSR.  The recycling process of 
plastics material does not differ to the processes conducted in primary production.  Frequently 
the same installations work with primary and waste materials.  The risk management measures 
assumed to be applied in primary production are hence also present in recycling processes. No 
additional assessment of the plastics recycling is performed, as adequate control of risks has 
already been shown earlier in the CSA. 


Rubber recycling 


HALS-1 could be contained in plastics attached or included in rubber articles and enter the 
recycling process as contamination.  Rubber recycling only involves a shredding process.  As 
shredding is assessed anyway, no additional scenario needs to be calculated. 


Metal recycling 


Plastics could enter scrap waste as attached to or included in metal articles (coatings, article 
parts etc.). The process of metal recycling is not part of the primary life cycle of HALS-1 and 
therefore needs to be assessed. 


Specific end of life articles 


For end-of-life articles, the recycling scenarios include as the first steps, a shredding and 
separation process.  These are assessed for all HALS-1 entering the recycling waste stream.  
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The fractions separated from these processes are entered into specific recycling processes for 
the respective materials (metals, plastics).  No additional scenarios need to be assessed for this 
type of article. 


 


7.4 Shredding of recycling wastes 


7.4.1 Derivation of input amount to shredding (Qmax) – local scenario 


For the release estimate from shredding, wide dispersive use is assumed due to the substance 
being included in articles and the dispersive waste treatment infrastructure. A dispersiveness 
factor of 0.002 is applied. A concentration factor of 92.5 has been estimated and will be 
applied. The emission days of the shredders is estimated to be 330. 


Qmax,local,landfill [kg/d]= (Quse * fwaste_landfill * 1000 * 0.002 * 92.5) / 330 


Table R.18- 78: Calculation of maximum amount of substance treated per day at 
site. 


Use Total tonnage of 
registrant per use 
(t/y) 


fwaste_MW_recycling Qmax,local (kg/d) 


Conversion 9146.76 0.0035 17.947 


Plastic articles (EoL) 9032.38 0.35 1772.262 


 


7.4.2 Derivation of input amount to phase shredding (Qmax) – regional scenario 


For the regional scenario it is assumed that 20% of HALS-1 containing municipal waste is 
sorted and enters recycling wastes.  The fraction as waste at regional scale is fwaste,RW,regional = 
0.91239 * 0.2 = 0.1825 


Qmax,regional,shredding = 10,000 * 0.1825 * 0.1 = 182.48 t/a 


7.4.3 Derivation of release factor from shredding to air 


The initial release factor for HALS-1 from shredding is derived combining the release factor 


for dust from plastics of (0.1183) with the maximum content of HALS-1 in polymers in final 
articles (0.5%).  This results in: 


RFair,initial = 0.1 * 0.005 = 0.0005 


It is assumed that an air extraction system and dust filter exists in the shredding installation.  
90% of dust emissions are assumed to be captured and the efficacy of the dust filter is assumed 


                                                 


 


183 The release rate of polymer dust is very conservative.  The total loss of material during shredding does 
probably not exceed 3%. [F. Vadas, D. Nguyen-Ngoc, “Mechanical recycling versus incineration of PVC waste – 
Greenhouse gas emissions”, PE International for the European Council of Vinyl Manufacturers, Leinfelden, 
Germany, 2009, p. 19] Dust entering the environment is probably a small fraction of these losses. 
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to be 95%. This results in an efficacy of the risk management measure of 85.5% and a release 
factor of RFRMM = 0.15. 


The combination of initial release factor and efficacy of the exhaust air treatment results in the 
total release factor from shredding.  This is a conservative assumption, as this factor implies 
full evaporation of HALS-1 from the polymer dust particles.  The release is estimated using 


RFair = 0.0005 * 0.15 = 0.000075. 


7.4.4 Derivation of release factor from shredding to water 


Emissions to water could only occur from shredding via leaching from dust emissions.  As a 
realistic worst case assumption, the final release rate to air (0.000075) is multiplied with the 
release rate of the OECD ESD for plastic additives (outdoor service life, multiplied with 20 
years of lifetime), which is 0.032.  This results in RFwater,initial = 0.000075 * 0.032 = 0.0000024. 


No risk management measures exist for releases to water, hence the initial release factor equals 
to the final one: 


RFwater = RFwater,initial = 0.0000024 


7.4.5 Derivation of release factor from shredding to soil 


Release to soil could only occur due to HALS-1 containing dust settling onto soil; hence the 
derivation of a release factor is analogous as for water: the initial release factor equals that of 
air emissions via dust and is multiplied with the OECD ESD emission factor to water184: 
RFsoil= 0.0000024 


7.4.6 Summary of information for HALS-1 in shredding 


Table R.18- 79:  Information to estimate releases of HALS-1 contained wastes in 
shredding processes 


 


Parameter Description 


Assessed waste 
treatment  


Shredding  


Coverage  Shredding of plastic waste, including transport of waste and interim storage 


Types of wastes Plastic wastes from end-of-life articles sorted from municipal waste 


Assumptions The shredding process is operated according to the legal requirements and emission limit values 
are complied with.  


Pre-treatment Process is a pre-treatment of wastes 


Physical form of 
the substance 


Solid, included in polymer matrices 


Operational Shredding is carried out in semi-open processes, temperatures are around 20°C, dust formation 


                                                 


 


184 There is none for soil during service life. 
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Parameter Description 


conditions and 
risk 
management 
measures 


occurs, no chemicals are added, no water contact occurs 


A waste gas exhaust installation is assumed to exist with a degree of capture of dusts from 
shredding of at least 90%.  The dust is filtered with an efficacy of 95%.  


Maximum 
amount treated: 
Local scenario 


Conversion: 17.947 kg/d Plastic articles (EoL): 1772.262 kg/d 


 


Maximum 
amount treated: 
Regional 
scenario 


182.48 t/a 


Information on 
the installation 


Operating days 


330 d/a 


Number of installations 


210 


Collection rate 
of initial releases 


90% of dust in air  


Release factor to 
air  


RFair,initial = 0.0005 


Justification: release rate of dust 
multiplied with maximum 
concentration in polymers 


RFRMM = 0.15 


Justification: 90% 
collection rate and 95% 
filtered out. 


RFair = 0.000075 


Release factor to 
water  


RFwater,initial = 0.0000024 


Justification: release rate to air 
multiplied with leaching rate 
according to OECD ESD 


RFRMM = 1 


No RMMs applied 


RFwater = 0.0000024 


Release factor to 
soil 


RFwater,initial = 0.0000024 


Justification: release rate to air 
multiplied with leaching rate 
according to OECD ESD 


RFRMM = 1 


No RMMs applied 


RFsoil = 0.0000024 


 


7.4.7 Release estimation for HALS-1 in shredding processes 


Table R.18- 80: Summary of release factors for shredding scenario.  


Modelling 


Initial 
release 
factor 


Release 
factor of 
RMM 


Total 
release 
factor 


Release to 
water 


0.0000024 1 0.0000024 


Release to air 0.0005 0.15 0.000075 


Release to soil 0.0000024 1 0.0000024 


Table R.18- 81: Release amounts (kg/d) for HALS-1 in shredding for each relevant 
use, local scenario 


 


 Conversion Plastic articles 
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(EoL) 


Release to water 0.0000431 0.004253 


Release to air 0.001346 0.133 


Release to soil 0.0000431 0.004253 


Table R.18- 82: Release estimates for HALS-1 in shredding, regional scenario 


Modelling 
Released 
amount 


Unit 


Release to water 0.0004379 t/a 


Release to air 0.01369 t/a 


Release to soil 0.0004379 t/a 


 


7.5 Metal recycling185 


HALS-1 is regarded as a contamination in metal scrap and the fraction becoming waste is 
multiplied with 1% to take account for that. The fractions as waste for each relevant use for 
recycling are therefore multiplied with 0.01 for deriving the amount of HALS-1 potentially 
entering metal recycling processes as contaminant. 


7.5.1 Derivation of input amount to metal recycling (Qmax) – local scenario 


The amount of HALS-1 entering metal recycling processes is assumed as a dispersive use, as 
wastes from end-of-life articles are considered. The dispersiveness factor of 0.002 is applied 
and a concentration factor of 86.6 is applied186. The number of the operation days of the metal 
recycling plants are 330 d/a. 


Qmax,local,landfill [kg/d]= (Quse * fwaste_RW_metal * 1000 * 0.002 * 86.6) / 330 


Table R.18- 83: Calculation of maximum amount of substance treated per day at 
site. 


Use Total tonnage of 
registrant per use 
(t/y) 


fwaste_RW_metal Qmax,local (kg/d) 


Conversion 9146.76 0.000035 0.168 


Plastic articles (EoL) 9032.38 0.0035 16.592 


 


7.5.2 Derivation of input amount to paper recycling (Qmax) – regional scenario 


                                                 


 


185 The assessor may come to the conclusion that a qualitative assessment is sufficient or even more appropriate. 


186 See APPENDIX R.18-4 and Table R.18- 21 for more details and derivation of concentration factors. 
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The maximum amount treated at regional level is calculated with the regional fraction as waste 
multiplied by 0.1. 


Qmax,regional,paper = 10,000 * 0.00319 * 0.1 = 3.19 [t/a] 


7.5.3 Derivation of release factor from metal recycling to air 


The release factor is set to 0.0001 in analogy to the incineration process, as the operational 
conditions are similar (high temperatures). Waste gas treatment is assumed to have an efficacy 
for organic substances of at least 70%. Consequently the total release factor to air is RFair = 
RFinitial * RFRMM = 0.0001 * 0.3 = 0.00003. 


7.5.4 Derivation of release factor from metal recycling to water 


Normally, no emissions to water would occur, as the recycling process does not involve any 
water contact.  In order to remain conservative and in analogy to the thermal treatment of 
waste, the release to air is assumed to be treated with a washer and therefore the amount being 
emitted to water would be 70 % of the initial release to air: RFwater,initial = 0.0001 * 0.7 = 
0.00007 


Wastewater from the washer is assumed to be treated at least with an efficacy of 43%, which 
corresponds to the removal rate from water according to simple treat.  RFRMM = 0.57 


The resulting release factor to water is RFwater= 0.00007 * 0.57 = 0.0000399 


7.5.5 Derivation of release factor from metal recycling to soil 


No emissions to soil occur. 


 


7.5.6 Summary of information for HALS-1 in metal recycling 


Table R.18- 84: Information to estimate releases of HALS-1 contained in wastes 
disposed of in metal recycling 


 
Parameter Description 


Assessed process Recycling of plastic wastes contaminating metal waste streams 


Coverage  Collection, transport, storage, feeding of furnace, melting and production of metals. 


Types of wastes Metal scrap to which plastic parts are attached 


Assumptions The metal recycling process is carried out in accordance with the legal 
requirements. 


Pre-treatment No pre-sorting occurs at site  


Physical form  Substance is part of plastic parts attached to metal destined to be recycled 


Operational conditions and 
risk management measures 


Melting of scrap in closed furnace, semi-open feeding of material into it.  
Operating temperatures above 1000 degrees for longer periods of time. 


Waste gas is collected and treated with an efficacy of at least 70%.  


Maximum amount treated: 
Local scenario 


Conversion: 0.168 kg/d Plastic articles (EoL): 16.592 kg/d 


Maximum amount treated: 3.19 t/y 
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Parameter Description 


Regional scenario 


Information on the 
installation 


Operating days 


330 d/a 


Number of installations 


231 


Collection rate of initial 
releases 


100% of waste gas  


100% of wastewater from washer enters on-site WWTP 


Release factor to air  RFair,initial = 0.0001 


Justification: analogous to 
incineration due to high 
operating temperatures 


RFRMM = 0.3 


Wet washer, efficacy of 
70% 


RFair = 0.00003 


Release factor to water  RFwater,initial = 0.0007 


Justification: release to waste 
water from washer  


RFRMM = 0.57 


Justification: simple 
treat model 


RFwater = 0.0000399 


Release factor to soil  0 


 


7.5.6 Release estimation for HALS-1 in metal recycling 


 


Table R.18- 85: Summary of release factors for metal recycling scenario. 


 


Modelling 


Initial 
release 
factor 


Release 
factor of 
RMM 


Total 
release 
factor 


Release to 
water 


0.00007 0.57 0.0000399 


Release to air 0.0001 0.3 0.00003 


Release to soil 0.0 - 0.0 


Table R.18- 86: Release amounts (kg/d) for HALS-1 in metal recycling for each 
relevant use, local scenario 


 


 
Conversion Plastic articles 


(EoL) 


Release to water 0.0000067 0.000662 


Release to air 0.00000504 0.000498 


Release to soil 0.0 0.0 


Table R.18- 87: Release estimate for HALS-1 in shredding, regional scenario 


Modelling Released Unit 
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amount 


Release to water 0.0001273 t/a 


Release to air 0.0000957 t/a 


Release to soil 0.0 t/a 


 


7.6 Hazardous waste incineration187 


HALS-1 is not contained in any hazardous wastes from consumer mixtures. It may be 
contained in wastes from risk management measures (e.g. air filters), in contaminated packages 
and in off-specification batches at all stages of the supply chain. The relevant types of wastes 
and treatment scenarios are indicated in Table R.18- 88. 


Table R.18- 88: Correlation of PCs and waste treatment processes 
 


Waste treatment or disposal 
scenario 


Types of wastes / relevant product categories  


Incineration / co-incineration of 
hazardous wastes 


Solid wastes from risk management measures (spent air filters and filter cakes) 


Contaminated packaging materials, production wastes (remaining residuals in 
machinery, cleaning wastes) 


Relevant PCs: PC32 


Re-Distillation 


Silver recovery 


No aqueous wastes 


Chemical physical treatment No aqueous wastes 


 


Hazardous wastes related to the supply chain of HALS-1 will enter only the waste disposal 
route “hazardous waste incineration”. There are no aqueous or liquid wastes, which could 
possibly be distilled or treated by chemical-physical methods. 


7.6.1 Derivation of input amounts to hazardous waste incineration (Qmax) – Local 
scenario 


Plastics are contained in several types of production wastes from manufacturing, formulation 
as well as from risk management measures for all of these stages and the conversion step. The 
hazardous waste incineration needs to be assessed for four identified uses (see Table R.18- 64). 
Hazardous waste incineration is assumed as industrial use. In the default assessment, it is 
assumed that the waste from 100% of the regional tonnage for a use is treated in one local 
waste treatment site. 


The number of the operation days of the hazardous waste incineration plants are 330 d/a. 


Qmax,local,HWincineration [kg/d]= (Quse * fwaste_HW_incineration * 1000 * 1) / 330 


                                                 


 


187 The assessor may come to the conclusion that a qualitative assessment is sufficient or even more appropriate. 
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Table R.18- 89: Calculation of maximum amount of substance treated per day at 
site. 


Use Total tonnage of 
registrant per use 
(t/y) 


fwaste_HW_incineration Qmax,local (kg/d) 


Manufacture 10000 0.05 1515.151 


Formulation (master batch) 9500 0.025 719.697 


Formulation (compound) 9032.38 0.0125 342.136 


Conversion 9146.72 0.0025 69.293 


 


7.6.2 Derivation of input amount to hazardous waste incineration (Qmax) – regional 
scenario 


Qmax,regional,HWincineration = 10,000 * 0.0876 * 1 = 876 [t/a] 


7.6.3 Derivation of release factors from hazardous waste incineration 


The process of hazardous waste incineration is in principle the same as for municipal waste 
incineration, except that the operating temperatures are to be raised higher. Therefore the same 
release factors are used as for municipal waste incineration. 


7.6.4 Summary of information for HALS-1 in hazardous waste incineration 


Table R.18- 90: Information to estimate releases of HALS-1 in hazardous waste 
incineration processes 


Parameter Description 


Assessed waste 
treatment process 


Hazardous waste incineration 


Coverage  Waste collection, transport, temporary storage, feeding into the furnace and thermal 
treatment are covered.  As HALS-1 is assumed to be destroyed in the plant, no 
processing of secondary waste is considered.   


Types of wastes HALS-1 containing plastic articles or articles with plastic components  


Assumptions The process is operated according to the legal requirements.   


Pre-treatment No pre-treatment of wastes, except mechanical reduction of volume and mixing 


Physical form  Contained in solid wastes 


Operational conditions 
and risk management 
measures 


Storage of waste in closed bunkers, operating temperatures according to waste 
incineration directive (850 + 1100), furnace is fully closed. 


The incinerator is equipped with wet flue-gas cleaning (washer) with an efficacy of 
95% for HALS-1.  


Information on 
installations 


Operating days 


330 d/a 


Number of plants 


115 


Maximum amount 
treated: Local scenario 


Manufacture: 
1515.151 kg/d 


Formulation 
(master batch): 
719.967 kg/d 


Formulation 
(compound): 
342.136 kg/d 


Conversion: 69.293 kg/d 


Maximum amount 
treated: Regional 


876 t/y 
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Parameter Description 


scenario 


Collection rate of 
initial releases 


100% of flue gas enters washer 


100% of water in washer enters WWTP 


Release factor to air  RFair,initial = 
0.0001  


Justification: 
default value 
of main text 


RFRMM = 0.05 


Justification: efficacy of washer 95% 


RFair = 0.00005 


Release factor to water RFwater,initial 
= 0.000095 


Justification: 
emissions to 
air multiplied 
with efficacy 
of washer  


RFRMM = 0.57 


Justification: average release factor to 
water in simple treat for substances 
which are inherently degradable and 
with a LogKow between 3 and 4 


RFwater = 0.0000542 


Release factor to soil No direct emissions to soil –> 0.0 


 


7.6.5 Release estimation for HALS-1 in hazardous waste incineration 


Table R.18- 91: Summary of release factors for hazardous waste incinerator 
scenario. 


 


Modelling 


Initial 
release 
factor 


Release 
factor of 
RMM 


Total release factor 


Release to water 0.000095 0.57 0.0000542 


Release to air 0.0001 0.05 0.00005 


Release to soil 0.0 n.a. 0.0 


Table R.18- 92: Release amounts (kg/d) for HALS-1 in metal recycling for each 
relevant use, local scenario 


 


 


Manufacture Formulation 
(master 
batch) 


Formulation 
(compound) 


Conversion 


Release to water 0.08212 0.039 0.01854 0.00375 


Release to air 0.07575 0.03598 0.0171 0.00346 


Release to soil 0 0 0 0 


Table R.18- 93: Release estimate for HALS-1 in shredding, regional scenario 


Modelling Released Unit 
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amount 


Release to water 0.04748 t/a 


Release to air 0.0438 t/a 


Release to soil 0 t/a 


 


8 Total amount of releases at regional scale 


The total amount of HALS-1 emitted from waste treatment processes is equal to the sum of all 
releases from point source and dispersive uses at regional scale.  They are summarized in the 
following table:  


Table R.18- 94: Amounts of HALS-1 released from waste treated in a region per 
year 


 Release to Unit landfill  incineration  shredding  metal  HW incineration  Total 


Water t/a 0.000143 0.0119 0.000438 0.00001273 0.0474 0.0599 


Air t/a 1.912 0.0109 0.0137 0.0000957 0.0438 1.98 


Soil t/a 8.16 0.0 0.000438 0.0 0.0 8.16 
 
 


 


9 Waste specific risks 


As the last step of the safety assessment, waste specific risks are checked. 


The checking of waste specific risks did not show any further action needs with regard to the 
chemical safety assessment or information provision along the supply chain. 


 


10 Summary of information for release estimation 


The information and values used for estimating releases to the local and regional environment 
are summarized in the following tables. The effectiveness of waste treatment conditions (for 
disposal and recycling) is expressed as overall effectiveness, considering both initial release 
factor driven by the technique and the additional risk management measures effectiveness on 
air and water pathway. 
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Table R.18- 95: Compilation of information and values used for the local assessment 


  Landfill Municipal Incineration Shredding / Recycling Metal recyling Hazardous waste incineration 


fwaste 
used in 
local 
estimate 


Conversion: 
0.00874 


Plastic Articles 
(EoL): 0.874  


Conversion: 0.00874 


Plastic Articles (EoL): 
0.874 


Conversion: 0.0035 


Plastic Articles (EoL): 
0.35 


Conversion: 0.000035 


Plastic Articles (EoL): 
0.0035 


Manuacture: 0.05 


Formulation (master batch): 0.025 


Formulation (compound): 0.0125 


Conversion: 0.0025 


Wastes 
considered
, reasoning 
for fwaste 


Worst case 
assumption for 
local assessment: 
8% subtracted as 
recycling waste, 
95% of MW being 
landfilled.  


Worst case assumption 
for local assessment: 8% 
subtracted as recycling 
waste, 95% of MW 
being incinerated 


Recycling rates between 8 
and 35%. 35% assumed 
as worst case for the local 
assessment. No split 
between processes 


1% of recycling waste 
could be metals 
contaminated with 
HALS-1. No split 
between processes 


Total amount of wastes from 
industrial uses, based on default 
fractions as waste for the different 
lifecycle stages, assumption that all 
waste ist treated in one installation 


# of 
installation
s 8400 600 210 231 not relevant 


Days 365 330 330 330 330 


Reasoning 
Information by 
DG Env of EC 


BREF waste 
incineration European Shredder Group BREF Iron & Steel 2009  BREF Waste Incineration 2006 


Type of 
use WD WD WD WD IND 


Qmax 


Conversion: 1.038 


Plastic Articles 
(EoL): 102.95  


Conversion: 19.3 


Plastic Articles (EoL): 
1913.77 


Conversion: 17.947 


Plastic Articles (EoL): 
1772.262 


Conversion: 0.168 


Plastic Articles (EoL): 
16.592 


Manufacture: 1515.151 


Formulation (master batch): 719.697 


Formulation (compound): 342.136 


Conversion: 69.293 


Formula Qmax [kg/d] = (Q [t/a] * fwaste* 1000 * DF) / Temission 
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RFwater 0.00000028 0.000095 0.0000024 0.0000399 0.0000542 


Reasoning 


RFwater,initial 
and final = 
0.00000028: study 
developing model 
based on measured 
data for related 
substances.  
RMMs integrated. 
Discharge to 
surface water. 


RFwater,initial = 
0.000095: high degree 
of destruction, 
emissions to air 
multiplied with efficacy 
of washer; Efficacy of 
WWTP = 43%. 
Discharge to surface 
water. 


RFwater,initial = release 
with dust to air, 
multiplied with leaching 
rate (OECD ESD service 
life, outdoors). 


Discharge with STP 
connection188 


RFwater,initial = 
emission to air multiplied 
with efficacy of RMM 
for air (70%), RMM for 
water with efficacy of 
43%. 


Discharge to STP. 


RFinitial = 0.000095 = emissions to 
air multiplied with efficacy of RMM, 
Wastewater treatment with efficacy 
of 47% according to simplified 
simple treat model. 


Discharge to surface water. 


RFair 0.00375 0.00005 0.000075 0.00003 0.00005 


Reasoning 


RFair,initial = 
0.005: ESD plastic 
additives (service 
life, outdoors); 
RMM: capture 
50% destruction 
50% --> efficacy 
of 0.25% 


RFair,initial = 0.0001: 
high degree of 
decomposition, residual 
release in fly ash 
Assumed efficacy of 
washer 95% plant 


RFwater,initial = release 
of dust to air (0.001) 
multiplied with max 
concentration in polymer 
(0.5) = 0.0005, RMM 
collects 90%, efficacy of 
95% 


RFair,initial analogous to 
thermal treatment 
(0.001), efficacy of 
RMM is 70% 


Derivation of factor same as for 
municipal waste incineration due to 
very similar operating conditions 


RFsoil 0.016 0 0.0000024 0 0 


Reasoning 


OECD ESD 
(service life 
outdoors)  No emissions to soil Justification as for water No emissions to soil No emissions to soil 


                                                 


 


188 Diffuse emissions would settle and be partly washed off to the sewage  
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Table R.18- 96: Information and values used for the regional assessment 


  Landfill Incineration 
Shredding /  
Recycling 


Metal recycling HW incineration 


Fraction of reg. 
volume becoming 
waste 


Conversion: 0.00914 


Plastic Articles (EoL): 0.903 


Conversion: 0.000032 


Plastic Articles (EoL): 0.00316 


Manufacture: 0.05 


Formulation (master batch): 0.025 


Formulation (compound): 0.0125 


Conversion: 0.0025 


Reasoning 
Total municipal waste minus fraction 
recycled at regional scale 


Average assumption on 
recycling of plastics at 
regional level 


Assumption that maximum 1% of plastics 
could be attached to metals and subjected 
to metal recycling 


Total share of hazardous waste generated 


Split into different 
processes 


0.8 * 0.7 0.8 * 0.3 0.2 1 1 


 Reasoning 
Realistic worst case assumption on split of 
waste 


All recycling waste would 
undergo shredding 


Only applicable process Only applicable process 


fwaste used in 
regional estimate 


0.510 0.218 0.1824 0.00319 0.0876 


Type of use Dispersive Dispersive Dispersive Dispersive Industrial 


Qmax 510 218.97 182.48 1.825 876.00 


Reasoning Qmax,regional,DW  = Q * fwaste * 0.1 
Qmax,regional,ind =  
Q * fwaste * 1 


RFwater, air, soil See information on local assessment 
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11 Documentation in the registration dossier – Section 3.6 


HALS-1 is used in industrial and professional applications and included into polymer matrices 
for the production of articles.  Articles may be handled by consumers and workers 


The following tables include the information that may be presented in section 3.6 of IUCLID 
and possibly also under section 2 (manufacture and use) of the CSR. 


Table R.18- 97: Waste types, amounts and waste treatment processes from 
manufacturing of HALS-1 


Waste from Type of waste Amount 
[t/a] 


Composition Recycling Information 
source 


Solid: production rests, 
off-specifications, cleaning 
materials  


400 HALS-1 
content app. 
80% 


No recycling Manufacture 


Solid: Air filters 100 HALS-1 
content app. 
75% 


No recycling 


In-house (waste 
documentation) 


 


Table R.18- 98: Waste types, amounts and waste treatment processes from 
identified uses 


Waste from Type of waste Amou
nts 
[t/a] 


HALS-1 
content 
[%] 


Waste 
treatment 
process / 
recycling 


Information source 


Formulation 
(master batch) 


Solid / liquid: rests, off-
specifications, 
packaging,  


air filters 


237.5 


50 
 


Max. 10 


HW 
incineration 


Info on max. HALS-1 
concentration in polymers, air 
filters: assumption 


Formulation 
compounds 


Solid / liquid: rests, off-
specifications, 
packaging 


Absorbers 


115.78 


0.5 


 


Max. 1 


HW 
incineration 


Info on max. HALS-1 
concentration in polymers, 
absorbers: assumption 


Conversion 


Residues from 
production 


Solid: Air filters, “empty 
packaging” 


114.34 


< 0.5 


 


Max 1 


Municipal 
waste 
 


HW 
incineration 


Info on max. HALS-1 
concentration in final articles. 


Air filters, packaging: 
assumption 
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Table R.18- 99: Waste types, amounts and treatment of waste from service life stage 
subsequent to the identified uses 


Waste 
from 


Type of waste Amount 
[t/a] 


HALS-1 
content 
[%] 


Waste treatment process / 
recycling 


Information 
source 


EoL 
articles 


Any articles 
consisting of plastics 
or having plastics 
part included or 
attached 


9,032.38 Max 0.5  Landfill, Incineration 


Plastic recycling (could be 
collected separately, but more 
likely to be extracted from 
municipal waste.  


Recycling rates between 8% and 
35% reported from EU 


Common sense, 
waste statistics 


 
 
12 Documentation in the CSRs Section 9 (exposure assessment)  


 


12.1 Exposure scenario section for formulation (master batches, compounds) 


 


2.2 Control of environmental exposure 


Organizational  measures to prevent/limit release from site 


Wastes from onsite risk management measures and solid or liquid wastes from production and cleaning processes should 
be disposed of separately to hazardous waste incineration plants as hazardous waste.  Dust formation should be 
prevented. 


Conditions and measures related to  external treatment of waste for disposal  


Fraction of annual/daily use expected in waste: 0.025 (formulation of master-batches) and 0.0125 (compounding) 


Appropriate waste codes: Aqueous washing liquids and mother liquors 07 02 01*, other still bottoms and reaction 
residues 07 02 08* 


Suitable disposal : All wastes are hazardous wastes and assumed to be disposed of to authorized hazardous waste 
incineration plants, operated according  to Directive 2008/98/EC on waste, Directive 2000/76/EC on the incineration of 
waste and  Best Available Techniques for Waste Incineration as described in the respective BREF of August 2006. 


Conditions and measures related to  external recovery of waste 


No recovery of HALS-1 should be performed. 


 


12.2 Exposure scenario section for use of polymer compounds (conversion) 
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12.3 Exposure scenario section for service life of articles (handling by workers and 
consumers)  


 


2.2 Control of environmental exposure 


Organizational  measures to prevent/limit release from site 


 


Conditions and measures related to  external treatment of waste for disposal  


Fraction of annual/daily use amount expected in waste: up to 1. 


Appropriate waste codes: (codes to be selected according to the type of article the substance is used in ) 


Suitable disposal: Wastes from end-of-life articles can be disposed of as municipal waste, except when  they are 
separately regulated, like electronic devices. 


Disposal of wastes is possible via incineration (operated according to Directive 2000/76/EC on the incineration of 
waste) or land filling (operated according to Reference Document on the Best available Techniques for Waste 
Industries of August 2006 and Council Directive 1999/31/EC and Council Decision 19 December 2002). 


Conditions and measures related to  external recovery of waste 


Shredders pre-treating plastic wastes should be equipped with a dust collection and filtration system, with a degree 
of capture of at least 90% and a filtration efficacy of 95% (assumed overall effectiveness 85%) 


 
 


2.2 Control of environmental exposure 


Organizational measures to prevent/limit release from site 


Off-specifications from production could be directly recycled on-site or be disposed of as non-hazardous production 
wastes or disposed of as plastic wastes for external recycling or recovery. 


 


Conditions and measures related to  external treatment of waste for disposal  


Fraction of annual/daily use amount expected in waste: 0.0125 


Appropriate waste codes: waste plastic 07 02 13 


 


Suitable disposal: Wastes from onsite risk management measures (e.g. air filters) are to be collected and disposed of 
as hazardous wastes to hazardous waste incineration plants, operated according to Directive 2000/76/EC on the 
incineration of waste, Council Directive 2008/98/EC on waste and Best Available Techniques for Waste Incineration 
as described in the respective BREF of August 2006Disposal of production wastes is possible via municipal waste 
incineration (operated according to Directive 2000/76/EC on the incineration of waste and according to Reference 
Document on the Best available Techniques for Waste Industries of August 2006 ) or municipal land filsl (operated 
according to Council Directive 1999/31/EC and Council Decision 19 December 2002, and Best Avail-able 
Techniques for Waste Treatment Industries of August 2006. 


Conditions and measures related to  external recovery of waste 


Shredders pre-treating plastic wastes should be equipped with a dust collection and air filtration system, with a 
degree of capture of at least 90% and a filtration efficacy of 95% (assumed overall effectiveness 85%). 
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13 Information to include in the extended SDS 


Parts of the information documented in the CSR is also to be communicated to downstream 
users, in Section 13 of the extended SDS and/or in the exposure scenarios attached to the 
extended SDS; Suitable or required waste treatment techniques, and in specific cases also the 
required effectiveness of such waste treatment. It may be considered desirable to specify the 
suitable waste codes 


The following list of information is not yet expressed in standard phrases which may need to be 
developed for standardised communication. 


Section 13: Disposal considerations, (especially sub-section 13.1 “waste treatment 
methods”) 


Waste from production of master-batches and polymer compounds, including residues of 
substance as such: All wastes should be disposed of as hazardous waste to authorized 
hazardous waste incineration plants, operated according to Directive 2008/98/EC on waste, 
Directive 2000/76/EC on the incineration of waste and Best Available Techniques for Waste 
Incineration as described in the respective BREF of August 2006. 


Waste from conversion: No specific measures need to be implemented to ensure control of 
risks. Dispose of as municipal waste disposal (incineration or landfill). Waste from end-of –life 
articles can be disposed of as municipal waste (to incineration, landfill or recycling) except 
when they are separately regulated. Waste containing HALS-1 disposed of to milling processes 
(e.g. pre-treatment for recycling):  Shredders should be equipped with dust collection and 
subsequent air filtration system with a minimum effectiveness of 85%. 


Contaminated packaging: Contaminated packaging should be emptied as far as possible and 
disposed of as hazardous waste to incineration plants in accordance with Directive 
2000/76/EC. 


Clean packaging material should be subjected to waste management schemes (recovery, 
recycling, re-use) according to local legislation.” 


Suitable waste codes for formulation and conversion 


- aqueous washing liquids and mother liquors 07 02 01 


- other still bottoms and reaction residues 07 02 08 


- other filter cakes and spent absorbents 07 02 10 


- waste plastic 07 02 13 


- wastes from additives containing dangerous substances 07 02 14 


- packaging containing residues of or contaminated by dangerous substances 15 01 10 


- absorbents, filter materials (including oil filters not otherwise specified) wiping cloths, 
protective clothing (contaminated by dangerous substances) 15 02 02 


- absorbents, filter materials, wiping cloths and protective clothing (other than those 
mentioned in 15 02 02) 15 02 03 
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RISK COMMUNICATION NETWORK

The Risk Communication Network (RCN) was launched by ECHA's Executive Director in autumn 2008 and brings together representatives of the MSCAs involved, at a national level, in communication to the general public on the safe use of chemicals and the risks of substances.

[bookmark: _GoBack]The network serves as a platform for the Agency to conduct its legal mandate under the REACH Regulation to provide guidance in this regard, with a view to coordinating Member States in these activities. In comparison to the other two networks of the Agency, in particular to the HelpNet, the RCN has defined itself as "semi-active", thus designing its activities to take into account the limited resources that national authorities are able to dedicate beyond their domestic actions to this field of work.

The network provides an instrumental arena for the exchange of experience and best practice in this specific field of communication, acquaints national representatives with academic research and operational practices on this subject, and raises awareness on the various prerequisites for such communication, such as the need for public authorities to gain the  trust of their societies already through their routine communication on their day-to-day activities.

Since defining its own role in more detail following its establishment, the RCN has acted as a dedicated consultation forum on ECHA's "Guidance on the communication of information on the risks and safe use of chemicals" as well as on the Agency's "Study on the Communication of Information to the General Public", a report provided to the European Commission as forseen in the CLP Regulation, Art 34/1. 

 

In line with its objective of providing the platform to elaborate practical steps on risk communication, without seeking harmonisation beyond the coordination-focused guidance foreseen by the provisions of REACH, the Risk Communication Network  convenes its members for  occasional plenary meetings as well as workshops to progressively advance its agenda, not only as a platform for the exchange of experience and attending presentations, but also for topical training events and other hands-on activities.




Guidance on Information Requirements and Chemical Safety Assessment

PATHFINDER



This guidance describes the information requirements under REACH with regard to substance properties, exposure, use and risk management measures, in the context of the chemical safety assessment. It is part of a series of guidance documents that are aim to help all stakeholders with their preparation for fulfilling their obligations under the REACH Regulation.

The Guidance covers:

· the collection of  available information regarding the intrinsic properties of  substances to be registered

· the assessment of this information against the requirements specified by REACH,

· the identification of data gaps and

· the generation of the additional information required to fill the data gaps.

The Guidance also aims to assist industry in conducting Chemical Safety Assessments and preparing Chemical Safety Reports, when required. A CSR may be required as part of a registration dossier (for non intermediates > 10 t/a),  as part of an authorisation application, or as part of downstream user obligations. It also sets out the basic principles for authorities preparing a risk assessment. This may be needed in support of a restriction proposal, of a proposal to include substances into the authorisation regime, or as part of a Substance Evaluation.

The Guidance consists of two major parts: Concise guidance (Part A to F) and supporting reference guidance (Chapters R.2 to R.20).

[image: ]

Figure 1: Structure of the Guidance

The purpose of the concise guidance is to support the processes needed to meet the information requirements on intrinsic properties of substances to be registered, and where relevant to carry out a chemicals safety assessment. This includes information collection processes, communication processes and assessment processes. The purpose of thereference guidance is to provide in-depth scientific and technical advice. The links between the concise guidance and the supporting reference guidance are illustrated in Figure 1.

[image: ]

Figure 2: Overall process related to information requirements and chemicals safety assessment under REACH.

Figure 2 above presents an overview of the overall process of collecting and assessing existing information on the intrinsic properties of a substance, including identification of needs to generate new data. It also describes the process of chemical safety assessment additionally required for substances produced/imported in amounts of more than 10t per year.

[bookmark: _GoBack]Figure 3 below illustrates to which steps in the overall process a particular guidance element is related.
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 Figure 3: Relationship between the process steps and the guidance elements

image1.JPG



image2.JPG



image3.JPG






 


1 
 


Version 1 


December 2010


Guidance on the 
communication of information 


on the risks and safe use of 
chemicals







 


LEGAL NOTICE 
This document contains guidance on REACH explaining the REACH obligations and how to 
fulfil them. However, users are reminded that the text of the REACH regulation is the only 
authentic legal reference and that the information in this document does not constitute legal 
advice. The European Chemicals Agency does not accept any liability with regard to the 
contents of this document. 


 
 
Guidance on the communication of information on the risks and safe use of 
chemicals 
 
 
Reference: ECHA-2010-G-21-EN 
Publ.date: December 2010 
Language:  EN 


 
© European Chemicals Agency, 2010. 
Cover page © European Chemicals Agency  


Reproduction is authorised provided the source is fully acknowledged in the form 
“Source: European Chemicals Agency, http://echa.europa.eu/”, and provided written 
notification is given to the ECHA Communication Unit (publications@echa.europa.eu). 


“If you have questions or comments in relation to this document please send them 
(indicating the document reference, issue date, chapter and/or page of the document 
which your comment refers to) using the Guidance feedback form. The feedback form 
can be accessed via the ECHA Guidance website or directly via the following link:  
https://comments.echa.europa.eu/Comments/FeedbackGuidance.aspx 


 


European Chemicals Agency 


 Mailing address: P.O. Box 400, FI-00121 Helsinki, Finland 
Visiting address: Annankatu 18, Helsinki, Finland 


2 



http://echa.europa.eu/

mailto:publications@echa.europa.eu

https://comments.echa.europa.eu/Comments/FeedbackGuidance.aspx





 


Table of contents  


1. PURPOSE AND SCOPE OF THIS GUIDANCE ..................................................... 6 


1.1 Purpose of this guidance document ......................................................................... 6 


1.2 What is risk communication and why is it important?............................................ 6 


1.3 Requirements under REACH for risk communication............................................. 7 


1.4 The role of Member State Competent Authorities ................................................... 7 


1.5 Proposed approach to risk communication ............................................................. 8 


2. WHEN IS RISK COMMUNICATION NEEDED? ................................................... 10 


3. UNDERSTANDING THE ISSUE ........................................................................... 12 


3.1 Why this is important ................................................................................................ 12 


3.2 Types of risk situation and implications for risk communications...................... 13 
3.2.1 Risk communications on routine aspects of REACH – building trust ...........................13 


3.2.2 Where there is uncertainty on risks and their management ...........................................14 


3.2.3 Where there is potential for controversy ..........................................................................15 


3.2.4 Risk communication in crisis situations...........................................................................17 


3.2.5 What does this mean for risk communication?................................................................17 


4. DETERMINING COMMUNICATION NEEDS........................................................ 20 


4.1 What is the objective of the communications?...................................................... 20 


4.2 Who should be involved?......................................................................................... 20 


4.3 Co-ordination of risk communication activities..................................................... 22 
4.3.1 Use of networks for effective risk communication ..........................................................22 


4.3.2 Exchange of information between partners .....................................................................24 


4.3.3 Communication on cross-cutting issues..........................................................................24 


5. IMPLEMENTING RISK COMMUNICATIONS....................................................... 26 


5.1 Introduction................................................................................................................ 26 


5.2 Communication should be a two-way process ...................................................... 26 


5.3 Communicating with different audiences............................................................... 27 
5.3.1 Overview ..............................................................................................................................27 


5.3.2 The general public ..............................................................................................................27 


5.3.3 The media ............................................................................................................................27 


5.3.4 Other stakeholders .............................................................................................................28 


5.4 Choosing an appropriate risk communication method......................................... 28 


3 







 


5.4.1 Overview ..............................................................................................................................28 


5.4.2 Printed information .............................................................................................................29 


5.4.3 Websites and other electronic communications..............................................................29 


5.4.4 Surveys and focus groups .................................................................................................30 


5.4.5 Public presentations and discussions..............................................................................31 


5.4.6 Education and training .......................................................................................................31 


5.4.7 Press releases.....................................................................................................................31 


5.4.8 Media interviews and press conferences .........................................................................31 


5.5 Delivering timely, accurate and relevant information............................................ 32 


6. EVALUATION AND REVIEW ............................................................................... 33 


7. APPLYING THE APPROACH IN DIFFERENT SITUATIONS.............................. 34 


7.1 Risk communications on routine aspects of REACH – building trust................. 34 


7.2 Where there is uncertainty on risks and their management................................. 38 


7.3 Where there is potential for controversy ................................................................ 41 


7.4 Risk communication in crisis situations................................................................. 46 
 


4 







 


5 


Tables 
Table 7.1 Approaches for risk communication under routine situations 35 
Table 7.2 Approaches for risk communication in situations where there is 


uncertainty 38 
Table 7.3 Approaches for risk communication on controversial issues 42 
Table 7.4 Approaches for risk communication in crisis situations 47 


 


Figures 
Figure 3.1 Illustration of relative considerations for different risk communication 


situations 19 
Figure 4.1 Hypothetical example of a stakeholder matrix (adapted from UK 


Resilience (2006)) 21 
 


Appendices 
Appendix A - Further reading 50 
Appendix B - Glossary and list of acronyms 52 
Appendix C - Routine risk communications 55 
Appendix D - Examples of tools to aid risk communication 58 
Appendix E - Public perceptions of risk 67 


 







Guidance on risk communication      December 2010 


1. PURPOSE AND SCOPE OF THIS GUIDANCE 


1.1 Purpose of this guidance document 


This guidance document is intended to be used mainly by Member State Competent 
Authorities (MSCAs) in communicating about the risks of chemicals, specifically in the 
context of Regulation (EC) No 1907/2006 on the Registration, Evaluation, Authorisation 
and Restriction of Chemicals (REACH). MSCAs are required under Article 123 of 
REACH to inform the general public about the risks arising from substances where this 
is considered necessary for the protection of human health or the environment. 


Most, if not all, Member States will have some existing systems in place for 
communicating about the risks of chemicals.  Therefore, this guidance is intended to be 
a manual of practical relevance for those with less experience to enable them to carry 
out necessary risk communication effectively and a starting-point for further reference 
for others.  It is not intended to prescribe to all MSCAs how to carry out risk 
communications. 


The theory around what makes effective risk communication is covered extensively 
elsewhere.  The focus of this guidance, therefore, is on what risks MSCAs should 
communicate about, when they need to communicate about these risks and in 
particular how they should communicate in practice. 


The focus is on carrying out risk communication in foreseeable real-life scenarios 
relevant to REACH.  


1.2 What is risk communication and why is it important? 


There are various definitions of what risk communication is (see Appendix B).  
Essentially, it entails providing information on levels of health and environmental risks, 
their significance and their management.  It may take many forms (such as written, 
verbal or pictorial), may include a wide range of different sources of information and 
may involve many different types of organisations.  The definition quoted by the OECD 
(2001) provides an appropriate definition for the purposes of the current guidance. 


Risk communication under REACH is important for a variety of reasons, amongst 
which are (after UK Resilience (2006)): 


• helping to build trust among organisations that risks are being adequately 
assessed and managed; 


• assisting with making better decisions on how to address risks; 


• helping to ensure smoother implementation of risk management policies; 


• helping to empower and reassure the general public;  


• helping to bridge the gap between real risks and perceived risks; and 


• helping to prevent crises from developing and managing them when they 
do occur. 
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1.3 Requirements under REACH for risk communication 


This document is designed to fulfil the duty on the Agency (ECHA) under Article 123 of 
the REACH Regulation to “provide guidance for the communication of information on 
the risks  and safe use of chemical substances, on their own, in preparations or in 
articles, with a view to coordinating Member States in these activities”, in order to assist 
the Member States in fulfilling the duty on the MSCAs under the same Article to “inform 
the general public about the risks arising from substances where this is considered 
necessary for the protection of human health or the environment”.  


Article 77(2)(i) of the REACH Regulation also requires the ECHA secretariat to provide 
guidance to stakeholders including MSCAs on communication to the public of 
information on the risks and safe use of substances, on their own, in preparations or in 
articles. 


This document contains elements which can be considered as generally useful to 
MSCAs and other stakeholders in communications with the general public in situations 
other than those specified by Article 123.  Some of the principles outlined in the 
guidance may be of value to other stakeholders in their own risk communications and 
other stakeholders should be aware of the guidance because they may have a role in 
working with MSCAs on risk communications.  However this document on its own does 
not aim to provide guidance to Member States or to other stakeholders in the broader 
context of Article 77(2)(i).  (Examples of other guidance covering communication on 
risks under Article 77(2)(i) are included in Appendix A.)  


Specifically, this guidance is intended to provide assistance “with a view to coordinating 
Member States in” communicating about the risks arising from substances in situations 
outside the normal communication activities required of MSCAs, industry, ECHA and 
others under other parts of REACH and outside their normal communications with the 
general public. This guidance is therefore focusing on communication from MSCAs. 


1.4 The role of Member State Competent Authorities 


The role of MSCAs in this context is defined in Article 123 of the REACH Regulation.  
However, a number of points merit further elaboration: 


• What is the general public?  The general public is interpreted herein to 
include final consumers of substances, preparations and articles, as well as 
other people who may be exposed to, or cause releases of, chemicals.  It 
covers people who are not necessarily members of a specific organisation 
or who do not have any special type of knowledge.  However, it is also 
important to recognise the role that other organisations, such as 
Government departments/agencies, industry associations, consumer 
organisations or other non-governmental organisations, may have in 
engaging with the general public about the risks of chemicals and their safe 
use. 


• What are the risks arising from substances?  There are already many 
communication mechanisms operating under REACH.  Communicating 
about the risks arising from substances is primarily taken herein to be about 
making interventions to inform the public about specific risks associated 
with specific chemicals.  Nonetheless, there are other areas where MSCAs 
will want to communicate in general terms about the risks and safe use of 
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chemicals, not least to build up trust in the information that is conveyed by 
those authorities on the risks of chemicals. 


• When is communication necessary for the protection of human health 
or the environment?  Ultimately, it will be up to the MSCAs to decide this.  
However, engagement with other organisations, such as through the Risk 
Communication Network, will assist Member States in taking a coordinated 
approach in cases where this is important.  Determining when 
communication is necessary is the subject of the next section. 


1.5 Proposed approach to risk communication 


Existing guidance on risk communication in a broader context suggests that risk 
communication can be approached in a four step process.  This has been adapted for 
the present document as follows: 


1. Understand the issue (Section 3).  For example, is the risk situation one 
where there is significant uncertainty regarding the risks of a chemical or 
chemicals?  Is there (or is there likely to be) controversy associated with the 
issue?  Does the situation have the potential to develop into a crisis?  It will be 
important to consider factors such as which chemicals are involved and which 
other stakeholders will have an interest.  Other stakeholders can help with 
understanding the issue, with examples of approaches set out in Section 7. 


2. Determine the communication needs (Section 4).  Before actually 
communicating, there is a need for some focused preparation.  What is the 
objective of the risk communications?  What types of communication are going 
to be most effective for this issue?  Is there a need to coordinate the 
communication with other stakeholders (and therefore a need to communicate 
with them to agree what will be said and by whom)?  Preparation of 
presentation material needs to be considered, such as audio-visual material, 
text and press-statements. 


3. Implement risk communications (Section 5).  Actually doing it! The 
preparation should lead to a targeted and well managed communication. 


4. Evaluate and review (Section 6).  It is essential to learn from the experience 
to make sure that good points are taken forward and bad points eliminated. 


It is important to recognise the role that the public’s perception of risks may play in all 
of these stages, as this will affect not only their potential fear of the risks of chemicals 
but may also affect their behaviour (see also Appendix E). 


The remainder of this document is structured around these four main stages.  The next 
section provides guidance to help MSCAs decide when risk communication in the 
context of Article 123 is required and the following four sections provide guidance on 
undertaking each of the stages above. 


The final section provides guidance on how these stages could be implemented in 
different risk situations.  It includes checklists of key steps that may be taken in 
different situations. 


Appendix D provides details of a range of tools, as well as examples and sources of 
other information that may be of use to MSCAs in undertaking risk communications. 
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The guidance presented in this document is not prescriptive and many Member States 
already have existing systems for risk communication on chemicals.  Ultimately, it will 
be up to the MSCAs to decide what, when and how to communicate according to their 
own national circumstances. 
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2. WHEN IS RISK COMMUNICATION NEEDED? 


Article 123 of REACH requires MSCAs to communicate with the general public where it 
is considered necessary for the protection of human health or the environment.  It will 
ultimately be up to each MSCA to decide when and how to undertake risk 
communication in this context. 


In practice risk communication could be needed in any situation where the MSCA 
considers that the general public should be informed about the risks of chemical 
substances in order to protect human health or the environment.   


Examples of the types of situations where MSCAs may decide that there is a need to 
communicate with the general public on the risks arising from substances in order to 
help protect human health or the environment are provided in the box below.  This is 
not an exhaustive list. 


 


 


Box 2.1 Examples of situations where risk communication may be required 


New knowledge on the risks of substances 


Where new information emerges on the risks of substances, it may take some time before 
appropriate risk management measures and communications with the general public are 
implemented under other parts of REACH.  MSCAs may see a need to communicate with the 
public on this new knowledge in order to protect human health or the environment in the short 
term. 


Existing communication mechanisms are not being implemented effectively 


There are already existing communications mechanisms under REACH that are intended to 
provide consumers with sufficient information to handle chemicals and articles containing the 
most hazardous substances safely.  However, if there is evidence that these are not achieving 
the desired effect, MSCAs may decide that there is a need to intervene by communicating with 
the general public themselves, at least in the short term before those issues can be resolved 
under other REACH mechanisms. 


Uncertainty on risks of substances leading to potential risks for health or the 
environment 


Where there is uncertainty on the risks of substances and where this may influence the general 
public’s behaviour (such as how specific substances or articles are used), MSCAs may decide 
to intervene to help to reduce the risks.  This may occur even if there is not significant public 
awareness of, or controversy surrounding, the issue. 


Controversy over the risks of substances 


Increased public and media awareness on certain chemicals may trigger controversy and 
emotional responses leading to choices amongst the general public that may actually increase 
risks (such as choosing to use a higher risk substance as an alternative where there is 
controversy over the use and effects of a substance). 


Crisis situations 


Situations where there is the potential for significant harm to be caused, such as where a large-
scale accident has occurred, will require effective communications from MSCAs, as well as 
other stakeholders. 
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Routine situations 


Routine communications with the general public about the risks of chemicals controlled under 
REACH (as well as wider communications with the public on other issues) are often vital in 
building trust in the information provided by MSCAs and giving the public confidence in the 
information provided.  Communication in such routine situations – even where there is not a 
specific need to intervene to protect health or the environment – can be essential to making 
sure that communications in other situations are effective. 
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3. UNDERSTANDING THE ISSUE 


3.1 Why this is important 


MSCAs may become aware of specific issues with the risks of substances through a 
variety of routes, such as:  public concerns raised by interest groups, the media, 
experts or by the general public directly; new scientific information on the risks of 
chemicals or on how they are being managed; new legal requirements under REACH 
or under other regimes; or previous government policy decisions on related issues. 


It is important to understand the characteristics of the specific risk situation at hand in 
order to be able to decide how best to communicate to address potential risks for 
human health and the environment.  These could include: 


• What are the specific substances and/or articles concerned? 


• How are they used by the general public or how else could the general 
public be affected by the risks? 


• How widely are the substances or articles used and how widespread is 
exposure likely to be? 


• Are any groups within the general public likely to be particularly affected? 


• What is the scientific evidence regarding the risks and what is the 
perception of those risks amongst the public? 


• How widespread is the awareness of the risks, amongst the public, media 
and other stakeholders? 


• How imminent is the need for communications on the issue? 


One means of classifying risk situations is suggested by the OECD in its guidance 
document on risk communication.  Risk situations can be classified as being: 


• routine risk situations where the risks are well known to scientists; risk 
managers are aware of the potential consequences and few uncertainties 
remain; 


• risks with high uncertainty where the risks are less known and may lead to 
consequences that are not fully understood; 


• risks with high potential for controversy where the risks may or may not be 
uncertain, but they trigger highly controversial or emotional responses; 


• crisis situations. 


Not all risk situations will fall neatly into one of the above categories.  Any particular 
situation may show characteristics of two or more of these.  There may be other 
characteristics that are important.  However, it is useful to consider these types of 
situations because different types of communications will be appropriate under the 
different situations.  Section 7 of this guidance provides examples of approaches that 
can be used to help with better understanding the issue under different situations. 


Obviously, MSCAs are free to choose alternative means of categorising and 
understanding specific risk situations and there are many other possible 
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characterisations.  The above categories have been used as an example from relevant 
best practice in a closely related field in order to help understand specific risk situations 
and help determine what sort of communications are necessary, as well as how and 
when they should be implemented. 


Whatever the situation, it is important to take into account the public’s perception of 
risks and, where appropriate, to ensure communications address perception of risks as 
well as scientific and technical issues.  Examples of factors that affect risk perception 
are provided in Appendix E, with suggestions for further reading in Appendix A. 


3.2 Types of risk situation and implications for risk 
communications 


3.2.1 Risk communications on routine aspects of REACH – building 
trust 


By communicating with the public about their ongoing, routine activities under REACH 
(those already prescribed under other parts of the regime), MSCAs can help to build up 
trust over time.  This trust can help to make the responses to risk communication much 
more effective in non-routine situations. 


This guidance is not intended to create any new responsibilities for the Member States 
as regards communication on these routine aspects of REACH.  Instead, it is intended 
to highlight areas where MSCAs may wish to provide additional information, taking into 
account their specific national circumstances, to supplement the existing 
communications activities, when and if they conclude that there is a need to do so to 
protect human health or the environment. 


In these routine situations already prescribed under other parts of REACH, the risks in 
question are generally those that are well understood by scientists and risk managers.  
Communicating in these situations can help to provide assurance that risks are being 
managed.   


Routine risk communication leads to a better informed public, able to make better 
decisions in relation to the risks from substances and hence to increased protection of 
health and the environment.  


Moreover, research has shown that the public is often sceptical of information provided 
by institutions, including government.  By communicating on routine aspects of 
REACH, MSCAs have an opportunity to demonstrate that they are working to identify 
and manage the risks of chemicals and to keep the public informed on a continuous 
basis.  This can help to build trust in the information provided and to give the public 
confidence so that, when an unusual or crisis situation occurs, it is more likely that 
information from the MSCA will be believed and that appropriate action will be taken. 


Within REACH, MSCAs have key roles in Evaluation, Restriction, Authorisation and 
Enforcement and it will be communication on risks in relation to these parts of REACH 
that MSCAs will generally focus on from a routine perspective.  There may also be 
examples of situations where the risks of chemicals are manifested in a way that is 
entirely expected, given the level of scientific understanding or where exposure is 
above levels that would be reasonably expected, leading to effects on health or the 
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environment.  MSCAs may want to communicate with the general public on these 
issues. 


Furthermore, there may be aspects of REACH that, whilst considered routine (such as 
new information on the risks of substances being acted upon to require a restriction on 
use of a substance), may require MSCAs to communicate to protect the public or the 
environment in the short term.  An example would be where new information becomes 
available on the risks of a substance but some time is required before regulatory action 
will be taken under REACH. 


As part of routine risk communications with the general public and other stakeholders, 
potential public concerns about the risks of specific substances or chemicals in general 
may be identified.  This may act as a prompt for more targeted risk communications by 
MSCAs. 


Appendix C provides some examples of the types of routine situations that might occur 
under REACH where communication on risks with the general public, in addition to that 
already foreseen under other parts of REACH, could be useful. 


3.2.2 Where there is uncertainty on risks and their management 


Uncertainties or perceived uncertainties on risks and on how to manage them have 
historically been, and will still be in the future, a major trigger for risk communication.  
As REACH introduces new rules on identification and management of chemical risks, it 
is unavoidable that some provisions or situations related to its implementation will have 
associated uncertainties.  


Within REACH (and under other regimes), a key feature of such situations will be 
whether and how the precautionary principle is being applied1.  Communications on 
risk may also be required as a demonstration that action is being taken to monitor 
impacts and reassess regulatory decisions on the basis of improved knowledge and 
better information likely to reduce the scientific uncertainty having resulted in the 
precautionary measure.   


Communication on the risks of substances can help to increase awareness by 
improving the general public’s understanding of an issue.  However, it may also be 
important to communicate to explain the scientific uncertainties associated with a 
particular situation and what is being done to reduce those uncertainties. 


Examples of situations that fall into this category and which may occur under REACH 
include, for instance: 


• For substances on the Candidate List (substances meeting the criteria of 
substances of very high concern, SVHC), the supplier of an article 
containing an SVHC above 0.1% has to provide the consumer (on request) 
with information to allow safe use of the article including, as a minimum, the 
name of the substance (Article 33):    


- MSCAs may be concerned about articles (containing SVHC) that were 
supplied to consumers before regulatory measures to control these 


 


                                                      
1   REACH recitals 9 and 69 and Article 1(3). 
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substances or subject them to authorisation have been taken under 
REACH.   


- The owners of these articles will not necessarily be aware of the 
presence of the SVHC and the MSCA may be concerned about how the 
risks will be managed.  For example, consumers may have furniture 
containing substances which are now SVHC but which were not 
identified as SVHC at the time the furniture was purchased.   


- Consumers would not have received appropriate guidance on safe use 
of the article and would not know how to dispose of the article to ensure 
that the substance does not cause a potential risk to the environment 
(for example, due to PBT properties of the substance).  MSCAs may 
thus wish to communicate with the general public, at least until the 
authorisation process or other risk management under REACH is 
complete. 


• A substance with known hazardous properties may be used with 
appropriate risk reduction measures.  Given that the public and/or the 
media often focus on the hazards of the substance rather than the risks, 
consumers may consider that alternatives exist to this substance and 
pressure may be exerted by the public, NGOs or the media to substitute 
this substance.  However, although alternatives may seem less hazardous 
than the substance to be replaced, their risks in use might not necessarily 
be less than those of the substance in question.  In this case, replacing the 
substance with an alternative may not lead to a reduction of the risks, and 
MSCAs may wish to communicate on these risks and their management, 
including highlighting the importance of distinguishing between hazard and 
risk. 


• There are often uncertainties regarding the level of risk associated with 
specific substances, even after detailed risk assessments have been 
carried out.  This has the potential to cause uncertainties about how the 
risks of chemicals should best be managed (such as in determining 
appropriate measures for control of the risks or in reaching a decision on 
whether or not a use of a substance should be authorised or restricted).  
Members of the general public may be aware of these types of 
uncertainties and MSCAs might decide that there is a need to ensure that 
the public is kept informed, for example, prior to substances being 
registered.  


3.2.3 Where there is potential for controversy 


Examples of situations with potential for controversy 


These are situations where the risks may or may not be well understood, but where 
there are already opposing views on the risks and potential impacts.  Situations may be 
especially controversial where potential exposure is widespread and the public have 
little or no choice in whether they are exposed or not. 


An example of this is polyvinyl chloride.  PVC in itself is a polymer and exposure can 
more or less be excluded because of the molecular size (though there are of course 
concerns in relation to exposure to the vinyl chloride monomer).  Nevertheless, PVC 
has been the subject of a targeted and high profile campaign by NGOs to remove it 
from a large number of consumer products, often on the basis of additives used in 
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PVC, such as phthalates.  This has, historically, led to PVC being a high profile issue 
amongst the public, retailers and other organisations. 


Whilst the risks associated with exposure to the polymer itself are considered to be 
very low and EU risk assessments for some of the additives targeted by such 
campaigns have not identified a need to limit the risks, there are still concerns amongst 
the public and others with regard to a range of potential impacts in the PVC life cycle2.  
Given that the debate has the potential to influence choices of materials (and hence 
exposure of the public and environment to substances related to PVC and 
alternatives), an MSCA may decide that there is a need to communicate with the public 
in order to help ensure that decision-making takes into account the known risks, 
uncertainties and existing risk management measures under REACH and other 
legislation. 


The importance of risk perception 


In situations that are controversial, views and information on the risks may trigger 
highly controversial or emotional responses and have the potential to be associated 
with public outrage (OECD, 2002).  An important factor in such situations is how risks 
are perceived by the general public.  Perceptions are affected by peoples’ values, 
lifestyles and world views (all factors which vary amongst individuals and which may 
also cause different interpretations in different Member States).   


Perceptions may or may not be a good reflection of the actual risks but a widespread 
perception that a chemical is of high risk – or conversely of negligible risk – may trigger 
the need for communication on those risks by an MSCA or other organisations. 


 


Box 3.1 Examples where perception of risks may be important 


‘Natural’ substances 


An example of chemicals perceived to be of low risk might be where naturally occurring 
substances are used in consumer products, such as fragrances in air fresheners (e.g. 
muscones).  This ‘natural’ aspect to the substances and products may lead to a less diligent 
approach to controlling exposure amongst the general public and MSCAs may want to 
communicate to help ensure an awareness of appropriate risk management measures. 


Substances of very high concern contained in articles 


An example of a when potentially controversial situation could arise is where articles containing 
SVHC are made available to the general public.  


The public may be aware of a potential concern (for example where the name of the substance 
has been given to a consumer having requested SVHC information as required under Article 
33).  There could potentially be significant controversy on why articles containing such 
hazardous substances are being made available to the public and an MSCA may wish to 
communicate regarding the approach taken to demonstrating that under reasonably foreseeable 
conditions of use exposure does not result in risk (in order to reassure the public on the safety 
of the article).   


Likewise, evidence may become available that indicates that there is a risk that the MSCA may 
wish to communicate on in order to protect human health and the environment in relation to 


                                                      
2  Such as exposure to vinyl chloride during polymer manufacture, dioxin generation from accidental 


fires and from incineration. 
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such substances.  Whilst REACH requires information to be provided to consumers on request, 
the information may not necessarily be sufficient in practice.  The MSCA may need to warn the 
public and this could also help to inform the MSCA's enforcement activities (e.g. if the public 
informs an MSCA that information being provided is insufficient to allow safe use).  This is an 
example of where MSCAs could take a 'stopgap' approach to address risks that might still occur 
even with REACH in place. 


 


These situations may also lead to questions on the enforcement of the Regulation by 
MSCAs in relation to the decision to exclude exposure for this article.  As the decision 
may not be validated by an independent body (although it should be properly 
documented by the article supplier), MSCAs may be asked for clarification on the basis 
for the decision or on how they are enforcing this aspect of REACH. 


3.2.4 Risk communication in crisis situations 


In a crisis, the communication on risk is in a situation which was unexpected and where 
there is great potential for impacts upon human health or the environment.  Such 
situations are often associated with accidents, incidents or disasters and there will 
often be very limited time to communicate, so timing and advanced preparation are 
critical.     


Within chemical risk management, these might be situations where there have been 
uncontrolled releases of substances to the environment.  For MSCAs within REACH, 
these situations are likely to be associated with enforcement responsibilities, for 
example where significant non-compliance with the regulation has been revealed (for 
instance widespread use of substances for unregistered or restricted uses that are 
known to cause unacceptable risks to human health or the environment; the illegal 
import of restricted substances; or use of banned substances in articles, such as lead 
paints in children’s toys). 


3.2.5 What does this mean for risk communication? 


The types of approaches that are likely to be most relevant under each of the four 
types of situations covered above are as follows: 


Routine risks – general proactive.  The communication is general because the 
MSCA is communicating with the public on a number of on-going activities or issues 
where the risks are well understood (although communications may relate to specific 
substances, such as those being placed on the SVHC candidate list).  


Through its active management of communication with the public, the MSCA will help 
to engender trust and confidence.  However, since the issues are not specifically of 
great public interest or controversy, the MSCA will need to seek to proactively 
communicate with the public (and they will not generally expect the general public or 
media to be contacting them on these issues). 


Uncertain risks – specific proactive.  As with routine risk communication, the MSCA 
will still have to actively seek to communicate with the public on these issues.  This is 
because they are likely to be part of the ongoing work of the MSCA or others.  These 
issues, however, are associated with specific substances or groups of substances and, 
as a result, may promote more general interest than routine work  
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Controversial risks – specific responsive.  For risks that are controversial, the public 
(or certain sections of the public) will already have some information and opinions 
because, by definition, there are quite differing opinions on the risk that make the issue 
controversial.  The issue will generally be specific to a particular substance or group of 
substances (grouping being based on chemical or biological activity relationship) and 
the communication will be responsive because this will generally include issues that 
are prompted by the wide difference in understanding of risk.  These situations can 
often be high profile (highly visible to the public and others) as a result.      


Crisis – specific responsive.  These are specific issues or situations in which the 
MSCA is required to respond.  The response will often need to be targeted and rapid.  
Developing procedures in advance is vital in making communications in crisis situations 
effective. 


The different issues will have different implications in terms of factors such as:  


• The time in which the MSCA has to prepare and deliver communications. 


• The amount of control the MSCA can exert on the issues as they develop 
(e.g. for crisis situations there is the potential for the MSCA to have very 
much less control as compared to routine situations). 


• The expenditure of resources (crisis situations tend to be intense but short 
whereas routine communication will usually require a far lower level of input 
but over a longer period and one which is not time-limited). 


• Public awareness and the profile of the issue (in terms of reporting of 
issues by the media for example) will be different for different situations. 


The figure below illustrates these different considerations for the four risk 
communication situations.  They can be thought of in this context as a continuum from 
routine though uncertain and controversial to crisis, with increases or decreases in the 
levels of the factors above in each case.  
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Figure 3.1 Illustration of relative considerations for different risk communication situations  


Note:  Wide end represents high (e.g. high profile) and thin end represents low (e.g. low level of 
control) 


The above is of course a simplification and is intended to aid thinking on the relative 
importance of different considerations in different risk communication situations. 
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4. DETERMINING COMMUNICATION NEEDS 


4.1 What is the objective of the communications? 


In any situation requiring risk communications, there will be a primary reason why you 
have decided that communication with the general public is required.  For example, it 
may be that you want to: 


• Better inform the public that a high risk substance needs to be handled in a 
certain way, such as where certain target groups could be particularly 
exposed. 


• Allay public concerns where there are conflicting messages in the media 
regarding the hazards and risks of a particular chemical; for example where 
a registration dossier suggests that risks can be adequately controlled but 
media reports point to potential adverse effects. 


• Take action by communicating where normal risk management measures 
have failed and there is an urgent need to protect public health (i.e. a crisis 
situation). 


It is vital that you have a clear objective in mind as to what message you want to 
communicate and what action or response you are hoping to achieve as a result3.  
These should form the central part of your risk communication activities, with other 
information and evidence provided to support this as required.  


4.2 Who should be involved? 


It is unlikely that, in any of the types of situations likely to occur in relation to REACH, 
effective communication on the risks of chemicals will be possible by simply involving 
MSCAs and the general public.  The organisations and people that need to be involved 
will vary depending on the issue at hand. 


Once you have an idea of what it is you want to communicate, it is important to 
consider who else should be involved in the risk communication activities.  It will often 
be important to draw on the knowledge and experience of others with different 
expertise in the area of interest.  In some situations, it will also be important to bring in 
others to help you make the communication efforts as effective as possible. 


Stakeholder analysis is a useful tool that can help with understanding who should be 
involved in the communication activities.  It covers issues such as: 


• Who will be affected by the risks of concern and any actions taken to 
further manage them? 


 


                                                      
3  It will obviously be up to the public to decide how to respond to the risk situation.  However, by 


providing clear information on what can be done to reduce risks, they will be able to make informed 
choices. 
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• Who has the necessary knowledge and expertise to help make sure that 
the message can be communicated accurately and effectively? 


• Who is likely to have an interest in the risks which are under consideration? 


• Who else could help to influence the outcome and effectiveness of the risk 
communication? 


A useful means of presenting such an analysis is by mapping different stakeholders on 
a matrix according to their likely interest in the situation in question and the level of 
influence they can exert on ensuring that the risk communication is effective.  A 
hypothetical example is shown below for a situation where there is scientific uncertainty 
regarding the risks of a chemical (e.g. as a result of lack of information identified during 
the risk assessment process) where an MSCA may need to communicate with the 
public.  It includes suggestions on how these different organisations should be 
involved, according to their location on the matrix (after UK Resilience (2006)). 


Each situation will be different and deciding upon the stakeholders that should be 
involved will vary on a case-by-case basis.  Some may not be relevant in some 
situations and others not listed here may also be relevant.  The example below is 
hypothetical; different stakeholders will be relevant in different situations and, in any 
given situation, they may have more or less interest and influence than in other 
situations. 


 Influence


In


MSCAs in other countries


Senior 
management


Scientists/risk assessors


Non-REACH CAs


NGOs


The media


Industry


"Ignore" (but watch) "Listen and carry with you"


"Inform" "Involve" 


 


 


 


 


 


 


 


 


 
terest


Figure 4.1 Hypothetical example of a stakeholder matrix (adapted from UK Resilience (2006)) 


In addition to risk managers within MSCAs, it may be important to involve other 
stakeholders, depending on the situation in question.  Such stakeholders might include: 


• Senior management within MSCAs.  Gaining senior-level support within the 
MSCA and within other organisations may be vital to ensuring a clear focus 
and consistent approach within organisations and to allow as many relevant 
people to be reached as possible. 


• Risk assessors and other scientific experts.  Risk communication should be 
based on an accurate and robust understanding of the risks involved, as 
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well as uncertainties, and these people may be able to help in your 
communications.  They may include research organisations, academics or 
experts within authorities or companies. 


• Industry.  Suppliers and downstream users of substances already have 
various communication requirements under REACH and may also be 
involved in communicating about the risks of chemicals in non-normal 
situations.  Having good linkages with relevant industry organisations – 
including both trade associations and companies – can help in risk 
communication activities.  This may include both general issues as well as 
site-specific issues related to chemical risks. 


• Other competent authorities, government departments and agencies.  The 
issue at hand may be one that affects several areas of policy (such as food 
safety, industrial pollution control, agriculture or others) and it will often be 
important to work closely with other such organisations, both to ensure a 
consistent and appropriate approach, as well as to draw on organisations 
with existing means of accessing and communicating with the general 
public in their policy area. 


• Non-governmental organisations.  Organisations such as consumer groups 
and environmental groups may have an interest in the issue.  It may be 
important to work with them to help in communicating with the general 
public. 


• Authorities outside a specific Member State.  Other Member States may be 
facing similar issues and ensuring consistency of messages or learning 
from the experiences and approaches of others may help to make your 
communication efforts more effective.  Working with other MSCAs is 
considered more explicitly below but an MSCA may also want to consider 
authorities outside the European Union as well. 


• The media.  The electronic, print, visual and audio media will often have 
much more effective means of rapidly reaching the general public, as well 
as having an interest in investigating issues surrounding chemical risks.  
This is considered in the next section. 


• Communications and stakeholder engagement experts.  MSCAs may wish 
to draw on organisations or individuals with specialist skills in these areas 
to help improve the effectiveness of communications. 


It is important to ensure that there are clear roles and responsibilities for risk 
communications, both within the MSCA and amongst the other stakeholders involved. 


4.3 Co-ordination of risk communication activities 


4.3.1 Use of networks for effective risk communication 


Given the wide range of organisations that may have an interest in risk 
communications and/or may influence their effectiveness, it is important that effective 
working relationships be built up with people that will need to be involved in the future.  
Particularly if a crisis occurs, if an MSCA has not planned how it will work with others in 
advance, it may not have enough time to deal with the issue in the time available. 


Making sure that MSCAs develop formal or informal networks can be important for a 
variety of reasons, such as: 
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• Being made aware in a timely manner of forthcoming issues that may 
require communication with the general public (for example, if a particular 
issue has significant media attention in another Member State). 


• Understanding how other organisations have acted to communicate with 
the general public.  In this context, it is important to recognise that the best 
approach in one Member State may not be the best in another Member 
State.  People from different cultures may react differently to different types 
of communications and the approach taken will ultimately need to be 
decided at a Member State level4. 


• Sharing information on the risks of substances, uncertainties, effectiveness 
of risk management measures and ongoing work on a particular topic. 


• Developing a co-ordinated approach – where appropriate – between 
different organisations within a Member State, as well as achieving co-
ordination with the communications of other MSCAs, ECHA and industry. 


• Developing a shared ownership of the issue to make overall 
communications more effective (whilst ensuring that there is leadership on 
the issue). 


It is for the MSCAs to decide what networks are likely to be most appropriate and what 
their remit should be.  However, involvement in the Risk Communication Network 
established by ECHA and the Member States may be a highly useful means of 
achieving co-ordination with other Member States.  A reminder of the remit of the Risk 
Communication Network is provided in Appendix B. 


There are also other active networks at European level dealing with aspects of risk 
communication. In particular the European Commission has developed and continues 
to develop the operational capacity to assist in the response to a wide range of 
emergencies (including the need to inform the public) through several rapid alert 
systems (RAS)5,  


From amongst these systems one of the most relevant for substances within the scope 
of REACH is RAPEX, the Rapid Alert System for non-food consumer products RAPEX6 
is intended for notifications of 'obligatory' measures ordered by national authorities, as 
well as of 'voluntary' actions taken by businesses, which restrict or prevent the 
distribution or use of non-food consumer products posing serious risks to health and 
safety, which are sent to the Commission by Member States under Article 12 of the 
General Product Safety Directive (GPSD) 2001/15/EC7. 


 


                                                      


4  The OECD’s guidance on risk communication for chemical risk management gives advice (Annex VI) 
on how to address different sub-cultures in society. 


5  These include for example MIC (Monitoring and Information Centre for Civil Protection coordination), 
ECURIE (in the event of a radiological emergency), RAS-BICHAT (for biological and chemical attacks 
and threats), RAPEX (consumer health and safety - non-food aspects), RASFF (consumer health in 
relation to food and feed), EWRS (communicable diseases), EUROPHYT (phytosanitary network), 
SHIFT (health controls on imports of veterinary concern), TRACES (animal transportation) and ADNS 
(animal health). These individual rapid alert systems are connected through a general rapid alert 
system called ARGUS; see: 
http://ec.europa.eu/health/preparedness_response/generic_preparedness/planning/argus_en.htm  


6  See: http://ec.europa.eu/consumers/safety/rapex/  
7  See: http://ec.europa.eu/consumers/safety/prod_legis/index_en.htm  (certain RAPEX notifications are 


distributed through the system "For information" purpose only (e.g. notifications with insufficient 
product identification)). 
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4.3.2 Exchange of information between partners 


Examples of the ways in which MSCAs and other partners might effectively exchange 
information related to communication on risks with the general public include: 


• Providing examples of and joint-working on development of written 
information (such as brochures, leaflets and press releases). 


• Rapidly sharing information on likely upcoming issues (such as through file-
sharing websites or e-mail distribution lists). 


• Providing examples of best practice or technical guidance issued for use by 
the public, for potential use by other Member States. 


• Sharing information on the results of enforcement issues that may have the 
potential to affect the general public (such as issues related to the risks 
associated with SVHC in articles that may also be relevant to other 
partners). 


• Undertaking pre-testing of communications approaches and/or materials so 
as to improve their effectiveness before rolling out to the general public. 


All of the different types of stakeholders may be involved in these activities, depending 
on the specifics of the issue at hand. 


4.3.3 Communication on cross-cutting issues 


It is important to recognise that the general public will not necessarily know whether or 
not a particular substance or article is relevant to REACH.  Furthermore, in many 
cases, there will be one or more other legislative regimes that affect the management 
of risks associated with a substance and REACH MSCAs may need to work with other 
authorities in order to ensure effective and consistent communications.  Examples of 
this might include: 


• Accidental releases of substances from industrial installations.  These may 
be covered by legislation such as the IPPC Directive, Seveso II Directive or 
Water Framework Directive and these may be within the remit of different 
competent authorities.  Although REACH only covers reasonably 
foreseeable conditions of use, the substances that may be released include 
those that are covered under REACH and so the health and environmental 
effects that occur could be relevant to the information and risk management 
measures generated under REACH.  These other authorities should 
obviously be involved in the risk communication process. 


• Controls on exposure in the workplace may affect release (or prevention of 
release) to the environment and hence potential exposure of the general 
public.  Various worker protection regimes may also be of relevance.  For 
example, controls introduced as a result of the carcinogens directive may 
also affect the way that the public is potentially protected from being 
exposed to carcinogenic, mutagenic or reprotoxic substances (CMRs) that 
are on the Candidate List.  


In communicating with the general public on such issues, it will therefore be important 
for MSCAs to consider the other legislative regimes that apply and to ensure that the 
risk communication activities – including the people involved – take into account the 
different roles and responsibilities. 
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The information that is ultimately communicated may relate as much, or more, to these 
other regimes.  It is therefore important for people and organisations to be set up for 
effective risk communication in advance of any urgent situation which may arise. 
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5. IMPLEMENTING RISK COMMUNICATIONS 


5.1 Introduction 


This section of the guidance provides suggestions on practical ways for MSCAs to 
carry out communication to the public on risks.  It includes considerations of both real 
and perceived risks, as both can be important in how risks are ultimately managed. 


This section is structured as follows: 


• Section 5.2 highlights the importance of making communication a two-way 
process. 


• Section 5.3 provides guidance on appropriate means for communicating 
with different audiences. 


• Section 5.4 covers a range of different communication methods. 


• Section 5.5 highlights what can be done to ensure delivery of timely, 
accurate and relevant information. 


Section 7 of this guidance provides suggestions for the types of approaches that are 
likely to be most appropriate under different risk situations, as well as examples. 


5.2 Communication should be a two-way process 


In some cases, it may be necessary to communicate information to the public in order 
to help ensure appropriate levels of protection of health and/or the environment.  This 
would be an example of one-way communication.  However, the majority of risk 
communication situations under REACH should involve two-way communication with 
the public.   


At various stages during the process (planning, implementation, seeking feedback, 
etc.), the best means of risk communication may be through seeking input and 
feedback from the general public.  MSCAs should consider how best to involve the 
public themselves in their risk communication activities.  This typically takes one of two 
forms: 


1. Consultation, in which the public has the opportunity to provide feedback on risk 
communications approaches.  Examples of this approach include consultation 
papers, public meetings and deliberative polling. 


2. Participation, involving active participation of the general public in helping to define 
how risks are managed and how risk communication is undertaken.  In general, this 
is likely to be less widespread than direct communications or consultation, but 
examples could include representatives from consumer groups or selected 
members of the public working with MSCAs to help devise the best means of 
communicating with the wider public (for example, through citizens’ juries or 
citizens’ panels (see the OECD’s guidance on risk communication for chemical risk 
management for more details). 
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5.3 Communicating with different audiences 


5.3.1 Overview 


The focus of this document is on communicating on risks with the general public.  
However, in many cases, it will be necessary to involve other organisations, particularly 
those in the media and other institutional stakeholders in order to make 
communications most effective.  Indirect communication through the media or other 
organisations may be more effective in some cases than attempting to communicate 
directly with members of the public. 


5.3.2 The general public 


It is important to take into account public perception regarding the risks of chemicals in 
deciding how best to communicate.  Appendix E provides some examples of the types 
of risks that the public will tend perceive as more frightening. 


The general public is not homogeneous.  It includes people ranging from those with 
relatively good knowledge of chemical risks and their management to those with little or 
no knowledge (or indeed interest) in this area.  However, it may be equally important to 
engage with both types of people, particularly given that the general public may not 
have sufficient information to control risks to themselves, others and the environment. 


People are also diverse in terms of their values, so that a form of risk communication 
which is effective with some people may not be effective for others.  It is therefore 
important to pay attention to the level of knowledge, attitudes, perceptions and actions 
of the public. 


Section 5.4  provides suggestions regarding different types of approaches that can be 
used in risk communication activities.  Examples of those that are likely to be most 
appropriate for communicating with the general public include: 


• Printed information; 


• Websites and other electronic communications (such as e-mail distribution 
lists, internet chat-rooms and blogs); 


• Surveys and focus groups; 


• Public presentations; and 


• Education and training. 


Where materials are provided to inform the public, such as printed information and 
websites, there should be an appropriate means for the public to respond. 


5.3.3 The media 


The media (such as television, radio, newspapers and online news) are highly 
influential in providing information to the general public and much public perception 
regarding the risks of chemicals will be based on information received from the media. 


There are a number of contexts in which the media may be involved in communicating 
with the general public about the risks of chemicals, such as: 
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• As a vehicle for reaching a large number of people in a short time.  Given 
that most people regularly receive information through newspapers, 
television, radio and other forms, collaborating with the media can be an 
effective way of getting a message across. 


• Investigating and publicising the risks associated with chemicals.  Effective 
treatment of issues that are subject to significant media attention may 
require specialist inputs from risk assessors and managers in order to 
ensure that information reported is factually correct. 


It would be opportune to build relationships and trust with the media when the need to 
communicate is less urgent in order to be ready in case of crisis situation, even if 
working with the media is less likely to be appropriate for routine risk situations 
(because there is likely to be less interest in publicising information on the normal 
activities under REACH) than for those where there is uncertainty, potential for 
controversy or which relate to a crisis situation. .   


Examples of the types of approaches that are likely to be of most relevance in 
communicating with and via the media are press releases, interviews and press 
conferences.  These are considered in Section 5.4, below. 


In situations where there is particular media interest, it will also be important to know 
how to deal with questions on the risks of chemicals from the media.  An example of a 
strategy for dealing with the media is provided in Appendix D. 


5.3.4 Other stakeholders 


Depending upon the situation in question, there are a number of other institutional 
stakeholders that MSCAs should involve in risk communication activities.  These 
include: 


• Industry, potentially including some or all aspects of relevant supply chains, 
as well as trade associations.  In dealing with local issues, it will be vital to 
involve relevant local actors in the chemicals industry. 


• Non-governmental organisations (NGOs).  There are many types of NGOs 
that may have an interest in the risks and substances in question.  These 
may include organisations representing the general public (such as 
consumer groups), as well as environmental groups, trade unions and 
social organisations. 


• As mentioned previously, there are various others that may be able to 
assist with making your risk communication activities more effective, such 
as: 


- authorities responsible for other regulatory regimes; 


- REACH MSCAs in other Member States; and 


- scientific bodies and research organisations. 


5.4 Choosing an appropriate risk communication method 


5.4.1 Overview 


The sections below include information on different methods that may be appropriate 
for communicating on the risks of substances.  The order in which the methods are 
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presented is not intended to be hierarchical as the type or types of method that will be 
appropriate will depend on the characteristics of the issue at hand.   


5.4.2 Printed information 


Printed information such as leaflets, brochures and reports can be useful in all of the 
types of risk situations considered in this guidance document.  Examples of when it 
might be appropriate to produce printed information for the public on the risks of 
chemicals include: 


• Alerting the public to the potential risks associated with certain substances 
or articles.  For example, where new evidence emerges regarding the risks 
associated with a substance in a widely used article, leaflets could be 
disseminated through retailers of those articles indicating what actions the 
public should take to manage those risks. 


• In situations where there is controversy regarding releases of substances to 
the environment from industrial installations.  Printed information could be 
an effective means of communicating with local communities regarding how 
the risks associated with releases are being managed.  This could also be 
a useful means of seeking feedback from the general public (e.g. through 
questionnaires). 


This form of communication allows information to be presented in a form that can be 
readily retained and digested at a later time.  It provides a lasting record of the 
message that is being conveyed and allows information and evidence to be presented 
in a clear and unambiguous way. 


In communicating via printed materials you should: 


• Make sure that the level of detail provided is adequate for the issue to be 
sufficiently well understood.   


• Present the information as simply as possible without losing meaning or 
accuracy. 


• Present the communications in plain language that is understandable by 
the layman. 


• Target the information towards the intended audience, which may be a sub-
set of the general public. 


• Consider testing the materials on smaller groups prior to wider 
dissemination to check that the information presented is clear and that the 
message being communicated will have the desired effect. 


5.4.3 Websites and other electronic communications 


The internet provides a highly versatile means of communicating with large numbers of 
people and of providing large quantities of information.  The types of information that 
can be disseminated are hugely varied but examples of where electronic 
communications might be most appropriate in communicating on the risks of chemicals 
include: 


• E-mail distribution lists.  These can be an effective means of providing 
interested members of the public and other stakeholders with information 
on routine activities as well as specific issues.  For example, the UK 
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competent authority provides an e-bulletin on activities and news related to 
REACH. 


• Websites may be used to present many types of information related to the 
risks of chemicals, such as: 


- information on enforcement activities of the competent authority; 


- clarifications of scientific information on the risks of chemicals (as well as 
access to detailed information such as risk assessments) and what this 
means for the general public; and 


- advice on risk management measures for consumers related to 
substances and articles. 


• Internet-based fora to allow the public to respond to government actions on 
managing the risks of chemicals. 


• Online discussion events with key experts to allow public queries on 
chemicals to be aired. 


Examples of e-mail distribution lists and websites are included in Appendix D. 


It is important to recognise that not all of the general public has access to electronic 
means of communication.  Where this is likely to be important, alternative approaches 
should be considered as well, such as printed materials, broadcast media and others 
discussed elsewhere in this guidance. 


Factors to take into account in use of websites and other electronic communications 
include: 


• Make sure that the general public is made aware of where the information 
can be found (such as through publicity for websites). 


• Keep the information regularly updated so that it remains relevant. 


• Make the key elements of your message the primary focus, with links to 
other sources of information (e.g. supporting reports) or other organisations 
to provide further detail for those who may be interested. 


• Provide the opportunity for users to respond and indicate how their 
feedback will be used. 


The principles above relating to printed materials also apply to websites and other 
electronic communications. 


5.4.4 Surveys and focus groups 


These can be very valuable in understanding the public’s perceptions of the risks of 
chemicals and in identifying areas where further actions need to be taken or further 
information provided.   


They could be used, for example, to determine how effective information provided to 
the public on the risks of chemicals in articles (e.g. safety warnings) is in affecting how 
consumers use potentially hazardous substances and articles. 


These are relatively expensive approaches given the need for expert input (e.g. survey 
organisations or facilitators). 
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5.4.5 Public presentations and discussions 


These can be much more effective than written communications in convincing an 
audience of the risk information being presented.  They also provide an opportunity to 
obtain responses to questions from the public which could not necessarily be 
anticipated in using written communications.   


A situation where these could be most appropriate is where there is a need to provide 
information to local communities on sensitive issues relating to the management of 
chemical risks at industrial installations. 


5.4.6 Education and training 


In cases where there is a need to inform the public about a specific risk issue, it may be 
appropriate to consider the need for providing training on how to manage the risks in 
order to protect human health or the environment (for example, training of relevant 
clubs/groups of members of the public, such as on the risks of lead fishing weights or 
lead shot).  In such cases, MSCAs should: 


• Develop any necessary training materials in order to inform the public about 
the risks associated with the substance and how these should be managed. 


• Co-operate with relevant organisations that can assist with providing the 
training or education.  This may include specialist trainers but could also 
include relevant organisations representing particular groups (e.g. users of 
particular types of articles). 


5.4.7 Press releases 


Press releases may take different forms according to the intended audience as well as 
the means of transmission.  For example, different information and styles will be 
relevant for a daily newspaper compared to a specialist journal. 


The press will often have strict selection criteria for determining whether information in 
press releases will be reported.  Examples of the types of areas where you should 
consider using press releases include: 


• Reporting on planned or recent events relating to managing the risks of 
substances in specific situations; 


• New regulatory decisions controlling the risks of substances or articles; 


• New knowledge on chemicals, describing potential risks for the public and 
actions that should be taken to avoid the risks; 


• Reporting on accidents involving chemicals, including potential risks for the 
public and actions being taken to manage the risks; 


• Responses to issues that already have a high profile and media attention. 


5.4.8 Media interviews and press conferences 


As with press releases, the types of issues which are likely to be of interest to the 
media will generally be limited to those that are of high profile.  MSCAs should consider 
these forms of communication in the same types of situations as for press releases. 
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They are likely to be most relevant for situations that are high profile, such as those 
involving crisis situations or where there is controversy and significant media and public 
interest.  Mass media such as television and radio remain one of the most-used and 
most powerful methods of communication and will often allow information to be 
distributed much more effectively than other methods. 


These situations should generally be handled by involving relevant press officers or 
public relations officials within your organisation. 


5.5 Delivering timely, accurate and relevant information 


The best approach in any situation is to be proactive in risk communication activities.  
This means that the activities should be initiated early in the period when MSCAs need 
to communicate with the public.  It also means that MSCAs – and those working with 
them – will need to devote sufficient time and resources to making sure that the 
information communicated is accurate in relation to the chemical risks of concern and 
their management (based on the underlying science) and that it is targeted so that 
appropriate action can be taken to protect health or the environment. 


In order to achieve the aims of delivering timely, accurate and relevant information, 
MSCAs should consider the following: 


• Make sure that they have established procedures for responding to 
different types of risk situations.  For example, there may be a need to 
share information within networks (see Section 4.3) to ensure that they and 
others have all of the necessary information to hand. 


• Ensure that you involve the necessary experts in the field in question so 
that all of the information to be presented is accurate and not misleading.  It 
may be necessary to simplify information so that communications are clear 
and can be understood by non-experts but experts such as risk assessors 
should check the information to ensure that it remains valid. 


• Reflect on what information is necessary for communications to have the 
desired effect.  Whilst it may be tempting to provide extensive technical 
information on a subject, the information that will actually be relevant for the 
public will generally include: 


- the consequences for the general public of the risks in question; 


- how and why the risks arise; 


- what steps they can take as individuals to reduce or eliminate the risks; 


- actions that are being taken by organisations to address the risks; 


- where they can obtain further information. 
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6. EVALUATION AND REVIEW 


Given the potentially significant effects of certain substances on health and the 
environment, it will be important to review and evaluate the effectiveness of your risk 
communication activities.  This may include: 


• Reviewing whether the content of your communications was appropriate 
given the risks in question and the actions needed to manage them. 


• Evaluating whether the approaches adopted were the most appropriate for 
the situation in question and/or 


• Determining whether the risk communication activities actually led to the 
desired outcome (such as a change in the way the public manages the 
risks of a certain substance). 


As highlighted in the previous section, risk communication should – in many cases – be 
a two way process and there will be various opportunities for you to seek feedback 
from the general public and the organisations/networks with which you work in risk 
communication. 


Depending on the degree of sophistication required and the magnitude of the risks in 
question, it may be appropriate to involve professional external organisations with 
experience in this area. 


Evaluating the effectiveness of your risk communication activities should be a 
fundamental part of the whole risk communication process.  It should allow you to 
demonstrate that the communications have had the desired effect and allow you and 
others to make improvements when similar situations occur in the future. 
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7. APPLYING THE APPROACH IN DIFFERENT 
SITUATIONS 


7.1 Risk communications on routine aspects of REACH – 
building trust 


Communications on the routine aspects of risks covered by REACH (those risks that 
are expected and well understood, because they are already prescribed by other parts 
of the regime) is considered first in this document, not because it is more important 
than other situations but because communicating on risks in routine situations (e.g. to 
complement communications already being undertaken by MSCAs under REACH and 
other regimes) will be important in improving the effectiveness of communications in 
other situations, where the need to intervene may be more acute. 


MSCAs may of course decide that their existing communications with the general 
public are already sufficient to build trust and confidence amongst the public and that 
no additional communications are required. 


This section includes examples of the risk communication approaches that could be 
applied in reasonably foreseeable situations that are expected to occur related to the 
routine aspects of REACH. 


Where the communication is related to routine aspects of REACH, the main aim of 
communicating will be to achieve on-going provision of clear and accurate information 
that serves to inform and educate as well as to build trust in the MSCA.   


The key features of communication on such issues are: 


• Selecting the routine activities to report and provide updates on. 


• Determining the frequency of communication and what methods of 
communication will be used (ensuring that the MSCA is suitably organised 
to provide accurate and relevant information, in a timely manner).  


• How the activities of the MSCA are contributing to a high level of protection 
of human health and the environment.  


• What future activities the MSCA and others will be involved in that continue 
to ensure this high level of protection. 


Suggested main actions under the four phases of risk communication for routine issues 
are set out in the table below. 
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Table 7.1 Approaches for risk communication under routine situations  


Actions Examples/notes 


Understand the issue 


Determine who should 
be involved and build a 
team for regular/routine 
communication. 


 Team should include REACH specialists and scientists who are 
familiar with explaining the risks to human health (toxicologists) 
and the environment (ecotoxicologists), as well as the control of 
these risks (risk managers). 


 Include experts to advise on the key issues under REACH that 
the MSCA should expect to communicate on now and in the 
future (in particular, the timing and content of communications 
should take into account  timescales for key aspects of REACH, 
such as dates for Registration, proposals for the Candidate List 
and subsequent steps on specific substances). 


Understand which 
issues merit 
communication and the 
information that different 
groups are likely to be 
interested in.  


 These will generally be issues that the MSCA has a specific role 
in influencing.  For example, relevant issues may include 
proposals for candidate list substances or for restrictions  
(submission of REACH Annex XV dossiers) and proposals for 
harmonised classification and labelling (Part 2 of Annex VI of 
CLP)  


Determine communication needs 


Determine significance 
for the general public  


 Determine whether there is particular interest amongst specific 
parts of the general public.   


 Is there specific information that needs to be communicated to the 
general public in order to manage the risks?  (Beyond that already 
required under other parts of REACH.) 


 Is information needed from the general public in order to 
understand whether and how certain risks are being managed?  
This may help to identify issues that have the potential to develop 
into more of a problem. 


Determine significance 
for other interest groups 


 Liaise with other relevant MSCAs, industry and NGOs in order to 
understand importance for these organisations and potential 
involvement in risk communication activities. 


 For example the understanding of information on alternatives for 
certain substances may add weight to arguments to either restrict 
use or for the need to authorise such substances, the first stage 
being the addition of substances onto the candidate list (subject to 
them meeting specific criteria including SVHC in the latter case). 
This may promote specific communication with industry on 
alternatives. 
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Implement risk communications 


Use websites and other 
electronic 
communications 


 Web-based material will be of specific use here as it can easily be 
updated. 


 The MSCA could consider setting up blogs for some of their 
experts who attend MSCA meetings and are considering specific 
issues associated with the implementation of risk. Without 
relaying confidential information, it would specifically add to the 
immediacy and the personal level of communication to 
understand the thoughts and activities of specific experts involved 
in the REACH process from the MSCA’s point of view. Blogs are 
particularly suited to this and MSCAs or specific individuals could, 
for example, consider providing a 'REACH diary' to communicate 
on the actions they are taking on implementing REACH and 
dealing with substance-specific issues.  


Evaluate and review 


Determine effectiveness 
of communications 


 Take advantage of opportunities to seek feedback from the public 
and others.  (Include a means of contacting the MSCA on 
websites.) 


Follow up on 
developments and 
actions 


 Keep the risk communication information regularly updated and 
ensure that you follow-up on any promises made previously. 


Identify options for 
improvement 


 Are the communications having the desired effect of building trust 
in your organisation amongst the public? 


 


Example 
By way of example, MSCAs may decide that there is a need to inform the public about 
a substance that they or others have proposed to be included on the candidate list for 
authorisation.  This can help to demonstrate that the MSCA is working to identify 
SVHCs with a view to replacing them in use with substances of lesser concern for the 
general public.  It also gives the opportunity to explain this important process of 
REACH (a process that is likely to be of interest to the general public because it deals 
with the most hazardous substances).  


The following could form parts of the approach: 


• Understanding the issue: 


- A clear understanding of the process is essential:  from selecting the 
substance on the basis of the risks and options to manage them (and 
explaining other reasons why an MSCA thinks it would be important to 
demonstrate that the substance meets the SVHC criteria), submission of 
an Annex XV dossier to ECHA and how it is decided that the substance 
meets or does not meet the SVHC criteria8.  In addition, an 
understanding of the consequence of a substance being on the 


                                                      
8  MSCAs will take into account the guidance on preparation of an Annex XV dossier for SVHC in 


deciding whether to submit an Annex XV dossier.  As such, an awareness is required of the processes 
for identification of substances for inclusion on the candidate list, for prioritisation according to Article 
58(3) and for final decision-making on which substances should be included on Annex XIV according 
to Article 133. 
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candidate list and the process of determining which SVHCs will require 
authorisation as a result of selection for Annex XIV, will be relevant.  


- Gather experts who are involved in the process to advise on the key 
phases and timings for the process as well as on the properties, uses, 
releases and exposure that lead to concern about the substance.  It may 
however be sufficient to consult the Annex XV dossier of the substance 
and the Risk Management Options Analysis provided by the dossier-
submitting Member State. As regards timing schedules, these are for 
routine processes agreed between CARACAL9, MSCAs and ECHA. 


• Determining communication needs: 


- Ensure that it is clear why additional communication beyond that already 
required under other parts of REACH is necessary (such as due to 
particular public interest in a substance and calls for it to be controlled at 
an EU-level). 


- Explanation of the process of selection of the proposed substance and 
also what happens if the substance is selected for inclusion in the 
candidate list as well as the process for selection of substances for 
listing in Annex XIV. 


- There will be a need to make clear which parts an MSCA has control 
over and which parts of the process are in the hands of others (such as 
ECHA and the Commission).   


- Make clear which parts of the process the public will be consulted on 
(and if relevant, which parts an MSCA will be consulting on).  


• Implement risk communications: 


- A web-based campaign lends itself to this process because it enables 
relevant material to be easily presented and updated, without expending 
excessive resources. 


- Updated information on the progress of the selection of the substance 
and its possible inclusion in the candidate list can be provided.  


- It will be important to communicate about any consequences of selection 
that have specific implications for the public.  For example, listing on the 
candidate list may lead to obligations for REACH (such as the 
requirement to provide information on the safe use of the substance in 
articles (Article 33)); the authorisation process may lead to substances 
or products no longer being available to the public.  (This would also be 
the case for restrictions on substances.) 


• Evaluate and review the effectiveness of communications: 


- This could be followed up by investigating the level of awareness of the 
implications of the substance having been included – or not included – 
on the candidate list, in terms of how consumers specifically are 
affected. 


 


                                                      
9  Competent Authorities for REACH and CLP. 
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7.2 Where there is uncertainty on risks and their 
management 


In situations where there is uncertainty regarding the risks of substances and how they 
are being managed, the main aims of MSCAs’ risk communication activities are likely 
to focus on understanding and communicating on: 


• what the scientific uncertainties are; 


• what is being done to reduce the scientific uncertainties; 


• what the potential risks for health and the environment are; and 


• what actions are currently being taken and what should be done, by the 
public and others, to manage the potential risks given the current state of 
knowledge. 


The precautionary principle may also be relevant in this context. According to the 
Commission Communication on the Precautionary Principle (COM(2000) 1 final), “there 
is a whole range of actions available to decision-makers under the head of the 
precautionary principle. The decision to fund a research programme or even the 
decision to inform the public about the possible adverse effects of a product or 
procedure may themselves be inspired by the precautionary principle”(section 5.2.2. 
Nature of the action ultimately taken). In any case, it is for the Court of Justice of the 
European Communities to pronounce on the legality of any measures taken. 


Suggested approaches for dealing with situations where there is scientific uncertainty 
are outlined below. 


Table 7.2 Approaches for risk communication in situations where there is uncertainty 


Actions Examples/notes 


Understand the issue 


Convene experts who 
understand the 
uncertainties 


 Identify current understanding on physical properties  
(eco)toxicological effects, exposure. 


 Identify key areas of uncertainty. 


 Understand what is required to reduce scientific uncertainties. 


Determine the 
significance for the 
general public 


 Identify reporting of the issue in the media (local, national, etc.). 


 Consider using public presentations/discussions or citizens 
advisory committees (e.g. for local issues related to industrial 
installations). 


 Consider surveys and focus groups to gauge public understanding 
of the issue and identify implications of scientific uncertainty. 


Determine significance 
for others and actions 
being taken by others 


 Contact other REACH MSCAs through existing networks (e.g. the 
RCN) to identify work being undertaken to reduce scientific 
uncertainties and manage risks in other Member States. 


 Liaise with other authorities that have an interest in the issue. 
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Determine communication needs 


Explain the 
uncertainties involved 


 Explain why scientific uncertainties exist (e.g. due to lack of 
information, timing of testing required). 


 Consider the required level of detail (e.g. the public will generally 
not want detailed descriptions of test methods and their 
constraints). 


Explain actions being 
taken to reduce 
uncertainties 


 Involve relevant organisations (e.g. scientific research/testing) and 
communicate regularly to allow updates to be provided. 


 Consider the need for communicating on potentially sensitive 
approaches to reduce uncertainties (e.g. testing on vertebrate 
animals). 


Explain the potential 
risks 


 Consider the potential hazardous effects and their likelihood of 
occurrence based on current knowledge (drawing on expert 
opinions). 


 Consider the risks of potential alternatives and scientific 
uncertainties with these. 


Explain what risk 
management actions 
are necessary 


 Clearly explain risk management actions to be taken and by whom. 


 Determine if a precautionary approach is required (e.g. further 
instructions on use, emergency restrictions on marketing and use of 
substances and potentially recommendations for EU restrictions). 


Determine the most 
appropriate risk 
communication 
methods 


 Consider the scale of the audience (e.g. approaches should differ if 
the issue concerns the public as a whole as compared to specific 
interest groups or those using substances/articles in a specific 
application). 


 Liaise with the media to determine interest in assisting with 
communications. 


 Pre-test proposed communications methods with smaller groups. 


Implement risk communications 


Use printed materials  Likely to be suitable for targeted issues (e.g. local communities, 
users of specific substances, as such, in preparation, or in articles). 


 Good for explaining a point of view and presenting but less good for 
obtaining responses and feedback. 


Use websites and other 
electronic 
communications 


 Allows greater level of information to be accessed (e.g. links to 
more detailed information for those with an interest). 


 Allows feedback to be sought rapidly from target audience. 


 Requires more active involvement of the public. 


Organise public 
presentations/ 
discussions 


 Important to prepare with key organisations involved in advance 
(e.g. industry supplying a preparation or an article containing a 
substance entailing uncertain risks, relevant consumer groups). 


 Provide an opportunity for participative discussion on potential risks 
compared to alternatives. 


Provide press-releases 
to the media 


 Explain clearly the areas of scientific uncertainty and potential risks. 


 Provide details of evidence and organisations working to reduce 
uncertainties. 
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Evaluate and review 


Determine effectiveness 
of communications 


 Survey target audiences to determine if communications had the 
desired effect. 


 Provide opportunities for ongoing feedback. 


Follow up on 
developments and 
actions 


 Provide updates based on improvements in knowledge (e.g. due to 
results of testing). 


 Ensure that any actions promised are implemented and that the 
public is informed. 


Identify options for 
improvement 


 Learn from what went well and not so well for the next occasion. 


 Share findings with others in your networks. 


Example 


A relevant example of where there is uncertainty regarding the risks of chemicals and a 
likely need to communicate with the general public could arise in relation to the 
restriction process under REACH.   


For example, consider a substance that is used extensively by the general public, such 
as a DIY (do-it-yourself / home improvement) product, with public interest regarding 
suggestions that the substance has the potential to cause significant risks to health or 
the environment at an EU level.  An MSCA may decide that there is sufficient 
information to propose an EU-wide restriction on the substance, even if there is 
uncertainty on the risks associated with the substance, such as uncertainty on the 
quality of (eco)toxicity data for the substance.  Given the public interest in the 
substance, it would be appropriate to communicate with the public on the issue. 


A possible communication approach could be summarised as follows: 


• Understanding the issue: 


- Convene experts who have an understanding of the PBT properties and 
risks of the substance to ensure that the available evidence is well 
understood.  Ensure that the reasons for the uncertainties are well 
understood, what the barriers are to addressing those uncertainties and 
what could be done to reduce them. 


- Determine how significant an issue this is for the general public.  Identify 
any feedback or queries received from national helpdesks, for example, 
or from other MSCAs.  Identify the extent of use amongst the public and 
any particular groups that would be affected. 


- Have a clear understanding of why the substance is being put forward 
for EU-wide restriction (i.e. the arguments behind adopting a 
precautionary approach). 


• Determining communication needs: 


- It may be necessary to explain the uncertainties and the approach being 
adopted to different sections of the public.  Some may advocate a 
restriction on environmental grounds whilst others may be against a 
restriction because of the withdrawal of a well known and useful product. 


- Determine how best to communicate potentially complex scientific 
issues to members of the public who are unlikely to have an interest in 
the scientific basis behind the uncertainties. 
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- Explain the potential risks that may occur through environmental 
releases of this substance.  Explain why a restriction is considered 
appropriate, despite the lack of clear scientific evidence. 


• Implementing the risk communication: 


- There may be a need to communicate with specific interest groups.  For 
example, if the substance is widely used in DIY products, distributing 
leaflets to retailers could be a useful means of explaining why a 
restriction is being proposed/implemented.  These could also be a 
means of demonstrating that suitable alternatives are available. 


- For members of the public who take an active interest (as opposed to 
being handed leaflets which is more passive), use of websites and e-
mail bulletins would be a good way of keeping the public informed. 


- Press releases to the media would also be of value in such situations, 
helping to ensure that the main reasoning behind the restriction is made 
clear (and that the restriction is not portrayed as unnecessary 
interference in consumer products by the media). 


• Evaluate and review: 


- Obtaining feedback on the success of the communications and uptake of 
alternatives will be important as a learning point for future similar issues 
(e.g. on any significant dissatisfaction expressed by the public to 
retailers). 


- Information on ‘blogs’ can also provide useful insights into public 
reaction to EU-wide restrictions on chemicals used by consumers (e.g. 
recent restrictions on methylene chloride paint strippers10). 


7.3 Where there is potential for controversy 


By definition, controversial issues will be those on which there are widely differing 
opinions on the risks and their severity.  The communication will need to focus on: 


• What the differing views on the risks are; 


• What MSCAs and other experts understand the risks to be; 


• What actions are being taken by MSCAs and others to manage risks and to 
form a common understanding of risks; and 


• What further actions MSCAs and others will take to manage the risks in the 
future. 


Possible main actions under the four phases of risk communication for a controversial 
issue are set out in the table below. 


 


                                                      
10  http://curly15.wordpress.com/2008/11/18/nitromors-to-be-banned/. 
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Table 7.3 Approaches for risk communication on controversial issues 


Actions Examples/notes 


Understand the issue 


Determine what makes 
the issue controversial 


Communicate directly with interested parties to understand their 
views and the basis for those views (note that deeply held views 
linked to cultural or religious beliefs will need to be handled 
sensitively). 


 Identify key (scientific) experts to get a good understanding of 
risks. 


 Identify views on risks and their basis. 


 Identify who holds particular views.  


 Clarify views and ‘view holders’.  This may be possible though 
view-holder communications (e.g. websites and leaflet 
campaigns).  It may require targeted direct contact – for example 
telephone calls to key technical individuals or press officers of 
NGOs, industry and others. 


 Define your need for communication (which will be dictated by the 
public’s need for information) and what you want to say.  In most 
cases it will be setting out the understanding of the risks. 


 It will be less easy to understand the views of the general public 
directly.  However issues that become highly controversial often 
become the subject of media attention such as radio ‘phone-in’ 
programmes and television consumer programmes (e.g. ‘on-
street interviews’ in which selected ‘general public’ views are 
broadcast).  In that case co-ordination with the MSCA’s press 
office (if possible) to request gathering of relevant citing of the 
issue in the media may help to understand the different views on 
risk. 


Invite views on the 
issue 


 Consider inviting views directly from the public by having an 
online questionnaire on the MSCA website or monitoring online 
sources of information such as open ‘chat rooms’ or ‘blogs’ that 
deal with chemical issues (see Appendix B for a definition and 
examples).   


 It should be borne in mind, however, that the views obtained by 
self-selecting processes such as these will not necessarily be 
representative (since those with the most concerns will tend to 
have greatest interest and hence be more vocal). 


Determine communication needs 


Prepare and plan 
delivery method 


 How will the communication be delivered?  This could be a 
combination of methods or one main method with supplementary 
methods (for example a main advertisement in a national 
newspaper setting out the issue which also gives direction to a 
website and helpline number). 
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Actions Examples/notes 


Determine who should 
be involved 


 The issue may include key stakeholders that should be engaged 
with very closely in order to promote better understanding and/or 
a consistent presentation of information.   


 For example, this may be joint information from the MSCA and 
another government department or Agency.  Alternatively, the 
MSCA may believe that the issue is best communicated by a co-
ordinated response from the MSCA and an NGO or industry (or 
both).  In any of these cases, it is essential that there is clear 
understanding between organisations of the issue and agreement 
on what each wants to say.  


Provide clear division of 
responsibilities 


 Who says what?  This will depend on the method of 
communication, but key roles will need to be agreed upon in 
advance.  If the communication is in the form of text then that can 
be agreed in advance; however should the communication be in 
the form of direct contact with the public then agreement on how 
to handle specific questions should be sought in advance so that 
there is not argument, embarrassment or – more importantly – 
confusion for the general public.   


 The decision as to who in the organisation presents material will 
be of importance.  For direct contact with the public on 
controversial issues it is strongly suggested that someone with 
good understanding of the risks but also with presentation and 
public engagement training be involved.  


Prepare communication 
materials 


 All material, including text and audio-visual material, should be 
prepared and reviewed well in advance of delivery.  It may be 
possible to check how material is received with a test audience 
(for example a focus group) but this is a considerable added 
expense.   


Implement risk communications 


Follow a clear plan for 
communications 


 It will be important to closely manage the various forms of 
communication to make sure that communication is delivered. 


 It will be important to understand the inter-dependencies of the 
different forms of communication so that, should there be 
problems with one part of the communication, steps can be taken 
to mitigate these.  For example, if a key part of the communication 
is a newspaper or television advertisement that also gives links to 
a website, helpline or event and – for some reason – the 
advertisement does not go out, the public will not be informed of 
the issue and neither will they be informed of the linked 
information sources.   


 Plan for possible delays and alternative sources of information. 


Use communications 
methods targeted at 
affected sections of the 
public 


 Direct, active communication methods are likely to be most 
relevant (e.g. press conferences, press releases, public 
presentations). 


 It could be possible to set up a ‘webinar’ such that particular 
parties could participate in ‘live’ debate on the issue or hear and 
see issues explained online (varying levels of access could be 
determined to such events as appropriate) 


Evaluate and review 
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Actions Examples/notes 


Determine the 
effectiveness of 
communications 


 It is important to understand if the communication was successful.  
Did the information reach a sufficient number of the target 
audience? Was it understood? As part of the communication, 
routes for feedback that are built in can be monitored.   


 Sources of information that were reviewed initially to understand 
what views are held on the issue and who holds them can also be 
monitored to understand if views have changed and information 
understood.    


Review should be part 
of an iterative process 
in communication 


 Plan the methods of review as part of the communication plan. 


 Decide in advance what will be done with feedback. 


 Decide whether further communication/updates, etc. are required. 


 Understand key learning points to take forward to future 
communications.    


Example 


An example of a situation on which an MSCA may decide to communicate on a 
controversial issue could be the polyvinyl chloride (PVC) example mentioned in Section 
3.2.3.  The effective voluntary ‘banning’ of PVC promoted by certain NGOs and taken 
up by a number of article suppliers wishing to promote their green credentials is a high 
profile campaign.    


Public perception may therefore be that any manufacture, import and use of PVC 
should be restricted, such as through legally binding obligations under appropriate 
provisions of REACH.  The issue may be viewed as controversial because of the often 
widely differing views between NGOs and sections of the public and the scientific 
understanding of exposure to substances through the life-cycle of PVC, additives (such 
as phthalates) and its potential alternatives.  This controversy may affect the public and 
others’ choices about materials (PVC and alternatives) and these choices could 
potentially have implications for risks to health and the environment. 


There are of course many potential impacts associated with the life-cycle of PVC and 
its alternatives.  It will not necessarily be appropriate to side with any particular view on 
the issue.  Nonetheless, communications from the MSCA could help to reduce the level 
of controversy in their Member State and help to further ensure that health and the 
environment are protected. 


A possible communication approach could be summarised as follows: 


• Understanding the issue: 


- Understanding what the views are on PVC, whether concerns are for 
PVC per se or are concerns resulting from the additives to PVC or from 
the monomer.  Do different sections of the public, NGOs and industry 
have different views on this?  Involvement of stakeholders is often a vital 
part of communications in controversial situations and the techniques 
suggested in the table above could be considered. 


- Understanding the actual risks and forming a coherent view on the issue 
from the MSCA’s perspective and in relation to REACH.  Relevant 
experts from within the MSCA and possibly other organisations will be 
needed to do this. 
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- Possible liaison with ECHA and other MSCAs on their positions (such as 
through the Risk Communication Network). 


- Formulating a clear position on the environmental and human health 
risks from PVC, taking into account the known conflicting views, as well 
as the uncertainties and explaining the situation from the MSCA’s 
perspective. 


•  Determining communication needs: 


- It will be important to explain the basis on which authorisation or 
restriction of polymers is not (or has not been) adopted under REACH11 
and how the decisions not to adopt additional risk management 
measures, such as restrictions, on PVC additives which are also 
controversial were made.   


- The arguments will need to be set out simply and clearly, with further 
sources of information cited.  As the group to be communicated with is 
broad, from the closely involved (e.g. those article manufacturers and 
suppliers making decisions about use of PVC in their products) to final 
consumers amongst the general public, web-based sources would lend 
themselves to the explanation of such an issue. 


- Select who will be involved.  Since the issue requires scientific 
understanding, the inclusion of scientists, risk assessment and REACH 
specialists will probably need to be a feature of the preparation of 
material for the communication.  In addition, if helpline contact on this 
issue is offered then helpline operatives should be clearly briefed on the 
issue and should have sufficient knowledge to answer queries or know 
to pass on the query to experts (who have been briefed and can expect 
to be contacted). 


- This issue – and controversial issues in general – divide the public into 
conflicting camps.  Forming partnerships on communication on the issue 
has the potential to further divide views, putting the MSCA in one camp 
or another (which would not be good for trust and credibility).  Therefore 
it may not be a good idea to partner with either side in such an issue but, 
instead, to give straightforward explanations that are based on the 
science and on the legislative situation. 


• Implementing the risk communication: 


- Web-based material should be set up with appropriate links to further 
information (that have been checked).  It would be a good idea to 
publicise the pages on the home page of the website and through e-mail 
distribution lists.  Advertising of the website could also be done via e-
mail footer text that directs recipients towards the website (so that all e-
mail correspondents with the MSCA get this information). 


- The interdependencies of communicated material will mean that links to 
other web-based material should be checked and confirmed to be 
working.  Helpline information should be available. 


- Feedback from websites and helplines should be logged and compiled. 


 


                                                      
11  This could include some general explanation of why polymers are not considered a risk to the 


environment or to human health (i.e. due to molecular size). 
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• Evaluation and review: 


- The success of the communication on risk could be evaluated by 
assessment of the feedback and queries to the helpline. 


- It may be helpful to evaluate if further information is required to 
supplement or further explain what has been done. 


- It would be relevant to update web-based material to reflect progress 
with the issue. 


7.4 Risk communication in crisis situations 


Essentially by definition, crisis situations are unpredictable.  The two most important 
things that MSCA should do in relation to these situations are: 


1. Try to avoid reaching a crisis situation in the first place.  Situations which turn out to 
be crises may often have initially fallen into one of the other three categories 
(described in Section 2).  Effective communication about the risks at that stage 
could potentially prevent the situation ever becoming a crisis. 


2. Ensure that MSCAs prepare effectively for potential crisis situations by establishing 
relationships and networks with other relevant organisations and preparing any 
materials that may be needed in the case of a foreseeable crisis. 


In these situations, the main aims of MSCAs’ risk communication activities are likely to 
focus on: 


• Communications necessary to ensure the protection of the general 
public.  This should be the primary focus. 


• Communicating with other interested parties (the media, industry, 
politicians, local communities, consumers, NGOs and others). 


Obviously in these situations communication on the risks is only one part of effective 
management of the crisis.  Other practical steps taken to protect the general public or 
the environment from the risks of substances will of course be the main priority. 


Suggested approaches for dealing with communication during crisis situations are 
outlined below. 
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Table 7.4 Approaches for risk communication in crisis situations  


Actions Examples/notes 


Understand the issue 


Prepare in advance  It will not generally be possible to predict crises but considering 
possible crisis scenarios could help. 


 Establish mechanisms for communication in advance (e.g. with 
other MSCAs, other authorities, the media) 


 Prepare relevant materials for potentially foreseeable crises (e.g. 
industrial accidents, releases from consumer products, 
contamination of consumer articles) 


 Undertake rehearsals to check that approaches will function 
adequately 


 Ensure good existing communications mechanisms with industry 
where there may be the potential for crises to develop, 


Rapidly seek any advice 
needed from existing 
networks 


 Time will be limited so you will need to move quickly 


 Have rapid communications mechanisms already established with 
others likely to be able to assist 


Determine the 
significance for the 
general public and 
others 


 Identify if there is a need to immediately act to protect the public 
through communication on risks (e.g. in relation to uncontrolled 
release from an installation or a consumer product) 


Identify significance for 
others and actions 
being taken by others 


 Determine actions being taken by other authorities under other 
regulatory regimes (e.g. Seveso II, food safety) 


Determine communication needs 


Identify specific actions 
to protect the public 


 Identify specific actions to be taken by the general public to address 
the risks (e.g. avoiding use of a particular product containing the 
substance, disposing of that product safely) 


 Identify specific actions to be taken by other bodies (e.g. temporary 
withdrawal of products from the market) 


Determine the best 
communication 
methods 


 Identify the approaches necessary to reach as many of the affected 
public as quickly as possible (e.g. television, radio) 


 Be aware of interest from the media and use this to assist in your 
risk communications 


Provide clear division of 
responsibilities 


 Separate communications to protect the general public and others 
from communications to inform interested parties 


 Keep other authorities informed of your actions and understand 
theirs 


Implement risk communications 


Prioritise protection of 
health and/or the 
environment 


 Being seen to take action is one of the best forms of risk 
communication 


Use press conferences  Good for responding to specific questions from the media and 
others 


 Allows significant numbers of people to be reached at one time 
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Actions Examples/notes 


Be on-hand to address 
questions from the 
media and others 


 Consider setting up a helpline to respond to queries and concerns 
from the public (publicise this through press conferences and media 
interviews) 


 Nominate appropriately experienced people to deal with the media 


Provide clear messages Explain key elements of the crisis such as:   


 What has occurred, where, when and what was the cause?  


 The scale of the issue 


 The (possible) consequences for human health or the environment 


 Measures that the MSCA and others are taking to address the 
issue. 


 What measures the public can take. 


 When further information will be provided. 


Use simple language and stick to the facts.  


Evaluate and review 


Determine effectiveness 
of communications 


 Survey target audiences to determine if communications had the 
desired effect. 


 Provide opportunities for ongoing feedback. 


 Use measurable values to assess effectiveness against objectives. 


Follow up on 
developments and 
actions 


 Provide updates based on improvements in knowledge (e.g. extent 
to which exposure has been controlled). 


 Ensure that any actions promised are implemented and the public 
is informed. 


Identify options for 
improvement 


 Learn from what went well and not so well for the next occasion. 


 Share findings with others in relevant networks. 


Example 


An example of a crisis situation could be where there has been a major accident, for 
example the explosion of flammable liquids at a fuel storage facility (a site that comes 
under the provisions of the Seveso II Directive).  There has been extensive use of fire 
foams by the emergency services to bring the fires under control using large amounts 
of stock-piled fire foams.  The fire foams contain a surfactant that is very persistent and 
bioaccumulative and, as a consequence of use, the surfactant has caused (or has the 
potential to cause) significant contamination of an aquifer and surface water courses.  
There is the possibility of harm both to human health (via drinking water extraction from 
the aquifer) and to the environment (by soil and surface water contamination).  In both 
cases it is likely – owing to the persistence and bioaccumulative nature of the 
substance – that the risks will persist for some time.    


 A possible communication approach could be summarised as follows: 


• Understanding the issue: 


- Clear communication is essential, initially with other Agencies and 
services involved.  Clearly the use of fire foams is for immediate safety; 
however the amount used and points of drainage and disposal would be 
important to understand.  
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- Gain a rapid understanding of the substances involved, the hazards and 
risks of the substances both to the environment and to human health 


- Formulating a clear position on the environmental and human health 
risks from the substance. 


- Select who will be involved.  The issue requires scientific 
understanding.  The inclusion of scientists and risk assessment 
specialists will be a feature of the preparation of material for the 
communications.  In addition, if helpline contact on this issue is offered 
then helpline operatives should be clearly briefed on the issue and 
should have sufficient knowledge to answer queries or know to pass on 
the query to experts (who have been briefed and can expect to be 
contacted). 


• Determining communication needs: 


- There are short term and longer term needs to consider.  In the short 
term it will not be possible to formulate lengthy material for web-based 
communication. However, preparation of a statement for the website and 
links to key sources of information (such as a helpline and other 
services) will be important. 


- It will be important to separate communication that is essential to protect 
human health and the environment and information that is of interest to 
for example the media or a wider audience.  


- Immediate statements should be co-ordinated with your press office.  
The media will want to understand in simple terms the consequences of 
the situation.  


- Setting up a helpline allows the public to readily access information.  All 
staff should be properly briefed and sympathetic to callers’ concerns.  
(See also Appendix D for an example of an approach for dealing with the 
media.) 


• Implementing the risk communications: 


- Rapid communications are often required, even if it is not possible to 
provide complete information at an early stage. 


- It might also be appropriate to organise meetings with relevant members 
of certain organisations (e.g. those representing sections of the public) in 
order to answer questions on what the risks and uncertainties mean for 
them. 


- Feedback from web-sites and helplines should be logged and compiled. 


• Evaluation and review: 


- The success of the communication on risk could be evaluated by 
assessment of the feedback and queries to the helpline and also of 
media coverage. 


- It may be helpful to evaluate if further information is required to 
supplement or further explain what has been done. 


- Regular updates to web-based material are essential to reflect progress 
with the issue. 
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Appendix A - Further reading 


Useful references on risk communication 


EFSA (2009):  Pages on risk communication, European Food Safety Authority 
(http://www.efsa.europa.eu/en/efsawhat/riskcommunication.htm). 


Fischhoff B, Lichtenstein S, Slovic P and Keeney D (1981):   Acceptable risk, 
Cambridge, Massachusetts, Cambridge University Press. 


HERA (2004):  Talking about chemicals with consumers – confidence through 
communication? Proceedings of stakeholder workshop, Human and Environmental 
Risk Assessment on Ingredients of Household Cleaning Products, 9 November 2004. 


HPA (2009):  Health risk perception and environmental problems – findings from ten 
case studies in the North West of England, Health Protection Agency and Centre for 
Public Health. 


Kasperson RE, Renn O, Slovic P, Brown HS, Emel J, Goble R, Kasperson JX and 
Ratick S (1997):  The social amplification of risk – a conceptual framework, Risk 
Analysis, Vol. 8, No. 2, 1988. 


Klinke A and Renn O (2006):  Systemic risks as challenge for policy making in risk 
governance, Forum Qualitative Social Research, Volume 7, No. 1, Art. 33, January 
2006. 


HSE (1999):  Contract Research Report 248: Risk Perception and Risk 
Communication: A Review of Literature (Prepared by the Health and Safety 
Laboratory), Health and Safety Executive, CRR 248/1999. 


OECD (2002):  OECD guidance document on risk communication for chemical risk 
management, Organisation for Economic Co-operation and Development, July 2002 
(http://www.olis.oecd.org/olis/2002doc.nsf/LinkTo/NT00002D5A/$FILE/JT00129938.PD
F). 


OECD (2001):  Risk communication for chemical product risks – an OECD background 
paper, Renn O and Kastenholz H, Bundesinstitut für gesundheitlichen 
Verbraucherschutz und Veterinärmedizin, Berlin 2000. 


POST (2004):  Handling uncertainty in scientific advice, Postnote 220, Parliamentary 
Office of Science and Technology, June 2004. 


Renn O and Rohrmann B (2000):  Cross-cultural risk perception – a survey of empirical 
studies, Kluwer Academic Publishers. 


RRAC (n.d.):  Practical guide to public risk communication - the five essentials of good 
practice, Risk & Regulation Advisory Council (http://www.bis.gov.uk/files/file51458.pdf). 


Slovic, P (2000):  The perception of risk, Earthscan. 


STARC (n.d.):  STAkeholders in Risk Communications project website 
(http://starc.jrc.it/index.html). 


UK Resilience (2006):  Communicating Risk, UK Resilience internet site 
(http://www.cabinetoffice.gov.uk/media/132679/communicatingrisk.pdf), accessed 7 
December 2009. 
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Guidance on communication under Article 77(2)(i) 


Guidance already exists on all the aspects of communication on risks to be addressed 
by other stakeholders than Member States competent authorities in the context of 
Article 77(2)(i).  This includes: 


• Communication on intrinsic hazards of substances and mixtures, which is 
covered by labelling obligations under Regulation (EC) No 1272/2008 on 
classification, labelling and packaging of substances and mixtures (the CLP 
Regulation) and corresponding guidance. This guidance document can be 
found on ECHA’s website. 


• Risks of substances, mixtures and articles requiring safety actions are dealt 
with under the General Product Safety Directive 2001/95/EC. 


• Communication on SVHC in articles is covered by the guidance on 
requirement for substances in articles. This guidance document can be 
found on ECHA’s website. 
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Appendix B - Glossary and list of acronyms 


Blog 


Example (from the UK) online edition of ‘The Guardian’ newspaper’s comment pages 
http://www.guardian.co.uk/commentisfree .  


A blog (a contraction of the term “web log”) is a type of website, usually maintained by 
an individual with regular entries of commentary, descriptions of events, or other 
material such as graphics or video. Entries are commonly displayed in reverse-
chronological order. Examples: 


Chemical industry sponsored blog http://www.icis.com/blogs/green-chemicals/ ; Royal 
Society of Chemistry blog: http://prospect.rsc.org/blogs/rsc/tag/100-chemical-free/ ;  


Crisis 


Any incident(s), human-caused or natural, that requires urgent attention and action to 
protect life, property, or environment (ISO). 


Hazard 


A possible source of danger, or conditions physical or operational, that have a capacity 
to produce a particular type of adverse effects (ISO). 


Risk 


The combination of the probability of an event and its consequences (ISO). 


Risk communication 


OECD:  Any purposeful exchange of information about health or environmental risks 
between interested parties.  More specifically, risk communication is the act of 
conveying or transmitting information between parties about (a) levels of health or 
environmental risks; (b) the significance or meaning of health or environmental risks; or 
(c) decisions, actions, or policies aimed at managing or controlling health or 
environmental risks.  Interested parties include government agencies, corporations and 
industry groups, unions, the media, scientists, professional organizations, public 
interest groups, and individual citizens. 


[Covello, von Winterfeldt, and Slovic 1986, p. 172 cited in OECD, Risk Communication 
– Chemical Product Risks – An OECD Background Paper, Berlin, 2000.]. 


ISO:  Exchange or sharing of information about risk between the decision-maker and 
other stakeholders. 


[ISO/IEC:  Risk Management – Vocabulary – Guidelines for Use in Standards, Guide 
73, 2002.] 


US NRC:  An interactive process of exchange of information and opinion among 
individuals, groups, and institutions.  It involves multiple messages about the nature of 
risk and other messages, not strictly about risk, that express concerns, opinions, or 
reactions to risk messages or to legal and institutional arrangements for risk 
management. 
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[National Research Council:  Improving Risk Communication, Committee on Risk 
Perception and Communications, 1989.] 


Risk communication network 


The Risk Communication Network (RCN) is a voluntary network of nominated staff 
members from the REACH MSCAs, or their delegates, with responsibilities for 
communication to the general public on risks from chemical substances covered by 
REACH and their use, including the specific tasks covered by Article 123 of Regulation 
(EC) No 1907/2006 (“the REACH Regulation”).  It has been established (and is 
chaired) by the ECHA Secretariat with a view to providing a platform for exchange of 
experience and best practice on communication of information to the general public 
about the risks and safe use of chemical substances, on their own, in preparations or in 
articles.   


These are the two main roles of the RCN: 


i) Assist MSCAs in meeting their Article 123 obligations through exchanging 
timely and comprehensive information and draft communications on upcoming 
risk communication issues (ECHA Secretariat’s role: facilitator). 


ii) Closely follow and contribute to the development of the Risk Communication 
Guidance in particular with a view to ensuring its workability (ECHA 
Secretariat’s role: provider of Guidance in line with Article 123). 


Potentially the RCN can also:  


iii) In exceptional cases assist MSCAs, ECHA and the European Commission in 
dealing with sensitive issues, including the means of communicating about 
them.  Sensitive issues are understood here to be those related to perceived 
risks of public concern relating to chemical substances, i.e. those which have 
received or may receive high public or media attention (ECHA Secretariat’s 
role: facilitator). 


The scope of the network does not include day-to-day communication by ECHA or by 
the Member States on regular REACH activities.  Neither does it include crisis 
communication required as a result of acute health and/or environmental threats that 
may inter alia be caused by accidents with chemicals and for which other networks 
exist. 


List of acronyms 


AISE International Association for Soaps, Detergents and Maintenance 


CARACAL Competent Authorities for REACH and CLP expert group 


CLP Classification, labelling and packaging of substances and mixtures according 
to Regulation (EC) No 1272/2008 16 December 2008 


DIY Do it yourself (home improvement) 


DMF Dimethyl fumarate 


ECHA European Chemicals Agency 


EPA Environmental Protection Agency  


EU European Union 


IPPC Integrated Pollution Prevention and Control (Directive 2008/1/EC) 


 


53 







Guidance on risk communication      December 2010 


ISO International Standards Organisation 


MSCA Member State competent authority for REACH 


NGO Non-governmental organisation 


OECD Organisation for Economic Co-operation and Development 


PBT Persistent, bioaccumulative and toxic substance (as defined in Annex XIII of 
the REACH Regulation) 


PVC Polyvinyl chloride 


RCN Risk Communication Network 


REACH Registration, Evaluation, Authorisation and Restriction of Chemicals according 
to Regulation (EC) No 1907/2006 of 18 December 2006  


SVHC Substance of very high concern as defined in Article 57 of the REACH 
Regulation 
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Appendix C - Routine risk communications 


Introduction 


This appendix provides examples of situations where MSCAs may wish to provide 
supplementary information to the public in addition to the communications already 
prescribed under REACH.  These are routine and foreseeable situations that are 
already prescribed under other parts of REACH. 


As indicated in the main body of the guidance, such communications can help to build 
trust and confidence in the information provided by the MSCA, so that when an unusual 
or crisis situation occurs, it is more likely that information from the MSCA will be 
believed and that appropriate action will be taken12. 


As indicated previously, this guidance is not intended to create any new responsibilities 
for the Member States as regards communication on these routine aspects of REACH.  
Instead, it is intended to highlight areas where MSCAs may wish to provide additional 
information, taking into account their specific national circumstances, to supplement the 
existing communications activities, when and if they conclude that there is a need to do 
so to protect human health or the environment. 


Within REACH, routine situations may arise when specific substances have been 
through the risk assessment process (within registration) and adequate control has 
been demonstrated but where there are still public concerns on the risks and impacts 
that such substances have.  This could lead to the inappropriate use of alternative 
substances which may have less well controlled risks. 


Much information on routine activities under REACH will be put into the public domain 
via the European Chemicals Agency (ECHA) website in line with ECHA’s 
responsibilities.  As this site may not be consulted by a large part of the general public, 
it is possible that the Member States may wish to add value through translation for a 
lay audience and dissemination through other relevant routes that would be possible 
for them (due to existing relationships) but not feasible at an EU-wide level.   


This can apply whether or not an individual Member State is directly involved in the 
specific issue, although there may be more reason for a Member State to communicate 
on an activity instigated by or directly involving its own authorities.   


The four sections below cover more specific parts of REACH and comment on the 
possible needs and opportunities for routine communication with the general public on 
the risks of substances.  Note that the activities commented upon below would have to 
fit in with the formal timetables (where appropriate).  


Evaluation 


Member States select substances from the rolling action plan, or may propose 
substances to be added to it.  As part of creating trust, MSCAs may want to explain to 
the general public exactly why they have chosen individual substances for evaluation.  
In that case, they could give an indication of the areas of uncertainty behind the choice 


 


                                                      
12  Annex II of the OECD guidance on risk communication covers enhancing trust and credibility in more 


detail. In particular, it highlights the following main components of trust:  perceived competence, 
objectivity, fairness, consistency, sincerity and faith. 
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and explain that this does not necessarily mean that there are unacceptable risks from 
the substance.  This could be followed up when the results of any requested testing are 
available.  


Authorisation 


There are several places in the authorisation process where MSCAs could inform the 
public to help build and maintain trust: 


• They may want to inform the public about substances they (or others) have 
proposed to be included on the candidate list for authorisation by linking 
their work to the registry of intentions on ECHA’s website.  This would give 
them the opportunity to show how they are working to identify SVHC with a 
view to replacing them in use with substances of lesser concern.  This 
could be followed up by reporting on whether the substance has been 
included or not, and, if not, by explaining why. 


• When substances are added to Annex XIV, MSCAs may wish to 
complement the information published on ECHA’s and the Commission’s 
websites (such as intrinsic properties, sunset dates and uses exempted, if 
any, as well as specific implications for the general public) concerning this 
inclusion in cases where consumer use of the substance – or consumer 
use of articles containing it – is widespread and dispersive.    


• Where authorisations are granted, MSCAs could complement the 
information provided by the Commission and ECHA with additional 
information to further explain the implications of the decision.  


In any case, the MSCAs’ communication should not depart from the legal and scientific 
argumentation provided in the decisions on inclusion of substances in Annex XIV or 
decisions on authorisation.  


Restrictions 


MSCAs may want to disseminate the decisions made by the European Commission on 
restrictions by e.g. translating selected information that has been provided as part of 
decision making. This could be relevant, in particular when the decisions affect 
consumer products.   


MSCAs could also publicise information available early on in the restrictions process, 
such as information on the registry of intentions to submit Annex XV dossiers. This 
could be done by linking ECHA’s registry of intentions web-page to that of the MSCA. 


They could also try to raise public awareness of requests for information which arise 
under the restriction process, as well as the authorisation process, by linking to ECHA’s 
public consultation websites.  Although this might be focused on substances in which a 
specific Member State has a particular interest, it could also be beneficial to publicise 
all such requests to help ensure that all potentially interested parties are informed and 
thus increase the likelihood of relevant information being provided (a downside to this 
could be that it could encourage irrelevant submissions).  


In any case, the MSCAs’ communication should not depart from the legal and scientific 
argumentation provided in the decisions on restrictions.  
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Enforcement 


MSCAs may want to provide information on their Member State’s enforcement 
activities to the public as part of building trust amongst the general public.  For 
example, they could provide an overview of the inspections/examinations carried out, 
reporting on compliance with the regulation as well as any non-compliance.  This would 
help to demonstrate to the public (and to actors within REACH) that the system is being 
enforced effectively.  (Note that issues might arise if only low levels of compliance were 
found, or only limited numbers of inspections were carried out.)  


Member States have to provide a report to the Commission every five years, which has 
to include a section on enforcement, and this could form the basis for communication to 
the public. (Alternatively, more frequent communications to the public over the five year 
period could be used to help compile the report to the Commission.) 


A specific example of an approach to risk communication and its link with enforcement 
communication is the activities of the Netherlands (Food and Consumer Product Safety 
Authority).  This involves communicating about the consequences of non compliance 
for businesses and at the same time communicating about the consequences (the risks 
involved) of non compliance for the public, helping to stress companies’ responsibilities 
for public safety. 
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Appendix D - Examples of tools to aid risk 
communication 


Purpose of this appendix 


This appendix provides examples of tools and approaches that MSCAs may find 
helpful in communicating with the public about the risks of chemicals.  It includes a 
variety of suggestions on what should and should not generally be employed in 
different types of approaches to such communications.  It also includes examples from 
relevant fields, mainly related to chemicals. 


These are not intended to be prescriptive approaches, but rather to aid thought about 
the approaches that will be most appropriate for a given situation.  Similarly, the 
examples provided are intended to provoke consideration of whether a similar 
approach will be suitable for the situation in question, rather than being advocated as a 
prescriptive approach.  It is for the MSCAs to decide on which approach to use and 
how to use it in any specific case. 


List of issues addressed in this appendix 


This appendix briefly considers tools and approaches for the following: 


• Press releases 


• Organising press conferences 


• Dealing with the media 


• Use of web sites and other electronic media 


• Communicating on risks in simple and clear language  


Press releases 


Introduction 


Much best practice guidance has already been written by specialists in press 
communications.  The following provides commonly highlighted examples of the things 
that press releases should and should not contain.  References to sources of further 
information on writing press releases are provided and some examples are included 
which are relevant to communication on the risks of chemicals under REACH (but from 
related areas).  


However, the text here is by no means comprehensive and is only intended to be a 
starting point for further reference for those wishing to obtain more details on preparing 
press releases. 


Where are press releases likely to be useful? 


As highlighted in the main part of the guidance, examples of when it may be 
appropriate to use press releases include: 
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• Reporting on planned or recent events relating to managing the risks of 
substances in specific situations; 


• New regulatory decisions concerning the control of the risks of substances 
or articles; 


• New knowledge on chemicals, describing potential risks for the public and 
actions that should be taken to avoid the risks; 


• Reporting on accidents involving chemicals, including potential risks for the 
public and actions being taken to manage the risks; 


• Responses to issues that already have a high profile and media attention. 


There may of course be other situations in which it would be appropriate to issue press 
releases in the context of risk communication under Article 123 of REACH. 


Press releases are generally better suited to informing the press (and hence the public) 
about specific events, rather than ongoing management of chemical risk issues. 


What press releases should contain 


Examples of some of the key elements that press releases should contain include: 


• The language used should be catchy and positive. 


• The title should be brief and should summarise the key message. 


• The most relevant parts and key messages should go at the start, with 
background provided later on.  The start should cover the five Ws: 


- Who (has been affected by a specific chemical issue, for example)? 


- What (action is the MSCA taking to protect health or the environment)? 


- Where (for example, how widespread are the likely effects of exposure 
to the chemical)? 


- When (is the action being taken should action be taken be taken by the 
public)? 


- Why (is the action needed)? 


• Additional background information should be provided using non-technical 
language 


• It is useful to include quotes from high-level people who are directly 
involved in the issue. 


• They should be transparent about uncertainties. 


• They should include contact details (for example for help-lines that have 
been set up to deal with the issue) and sources of further information (such 
as websites). 


• They should generally be limited to a maximum of one page but may also 
include notes for editors, for example. 


Things to avoid 


Commonly cited things to avoid when using press releases include: 


• Excessive length or repetition. 
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• Too much detail. 


• Too much technical jargon for the intended audience (this of course may 
differ according to the type of press and their audience). 


References to other sources of information 


Much more information on the theory and practice of writing press releases is available 
from other sources.  Examples include: 


• European Commission guide to successful communications. Section on 
producing an effective press release (http://ec.europa.eu/research/science-
society/science-communication/mediarelations2_en.htm ). 


• How do I write a press release?  A practical guide produced for the Science 
and Development Network (www.scidev.net/en/practical-guides/how-do-i-
write-a-press-release-.html ). 


• Wikihow entry on how to write a press release 
(http://www.wikihow.com/Write-a-Press-Release ). 


• Annex I of the OECD guidance document on risk communication for 
chemical risk management also includes further considerations on the use 
of press releases (http://www.olis.oecd.org/olis/2002doc.nsf/LinkTo/env-jm-
mono(2002)18 ).  


These are not endorsements but simply examples of the wide range of existing 
guidance on writing press releases. 


Examples in the chemicals field 


At present, there is relatively little experience with risk communication under Article 123 
of REACH.  However, some examples of press releases that have been produced on 
related issues include: 


• UK Trading Standards Institute press release related to dimethyl fumarate 
(DMF) in household furniture 
(http://www.tradingstandards.gov.uk/policy/policypressitem.cfm/newsid/228
). 


• European Commission press release on a ban on DMF in consumer 
products 
(http://europa.eu/rapid/pressReleasesAction.do?reference=IP/09/190). 


• Swedish Chemicals Agency publicising research to inform national 
measures to reduce the environmental risks connected with lead in 
ammunition (http://www.kemi.se/templates/News____5428.aspx)13. 


Organising press conferences 


Introduction 


Competent authorities and other related government departments and agencies will 
often have their own press officers who will be able to advise on when press 
conferences may be useful in Article 123 communication.  Furthermore, there is much 
best practice guidance already in existence, written by specialists in press 


                                                      


13 Note that from early 2011 this web address will change to: http://www.kemikalieinspektionen.se 
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communications.  The following provides commonly highlighted examples of the things 
that press conferences should contain.  References to sources of further information on 
writing press releases are provided and some examples are included which are 
relevant to communication on the risks of chemicals under REACH (but from related 
areas).  


The text here is by no means comprehensive and is only intended to be a starting point 
for further reference for those wishing to obtain more details on preparing press 
releases.  Press officers or public relations experts should be used in organising press 
conferences. 


Where are press conferences likely to be useful? 


As highlighted in the main part of the guidance, press conferences are likely to be most 
relevant for situations that are high profile, such as those involving crisis situations or 
where there is controversy and significant media and public interest.  Mass media such 
as television and radio remain one of the most-used and most powerful methods of 
communication and will often allow information to be distributed much more effectively 
than other methods. 


Things to include 


These situations should generally be handled by involving relevant press officers or 
public relations officials within your organisation. 


The European Commission has published guidance on organising press events (see 
below) and all of the guidance provided therein is likely to be of use in organising press 
conferences for communicating with the public on the risks of substances under Article 
123.  This guidance does not seek to ‘reinvent the wheel’ in providing guidance on 
general communications issues and MSCAs are referred to these other sources for 
more information.  However, some highlights of the things that should be taken into 
account in organising press events (based on the European Commission’s guidance) 
include: 


• Planning ahead is a fundamental part and will require substantial 
resources. 


• It is important to consider the timing, in terms of dates, duration and when 
during the day the event takes place. 


• The location should be accessible to journalists and an attractive location 
may help to encourage participation. 


• The press should be invited well in advance and should be given the key 
facts about why the event is taking place in advance. 


• Press kits should be provided to the attendees. 


• Presentations should be tailored to the audience, should use a simple style 
and should be well rehearsed. 


• Follow-up after the event can be important in building a reputation as a 
reliable information source (and can thus help with building relationships 
and trust in the context of risk communication under REACH). 
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References to other sources of information 


European Commission guide to organising a successful press event 
(http://ec.europa.eu/research/science-society/science-
communication/mediarelations3_en.htm). 


BBC action network guide to organising a press conference 
(http://www.bbc.co.uk/dna/h2g2/A4288953)  


Western Organization of Research Councils guide on how to hold a press conference 
(http://www.worc.org/userfiles/Hold-a-Press-Conference.pdf) 


Annex I of the OECD guidance document on risk communication for chemical risk 
management also includes further considerations on organising press conferences 


Dealing with the media 


Introduction 


This section provides a number of suggestions that can help in ensuring that 
information on chemical risk communications is accurate, timely and appropriate when 
dealing with the media.  These suggestions come from organisations with experience 
in risk communications and dealing with the media. 


It is recommended that, wherever possible, experts such as public relations or press 
officers, be involved in dealing with the media on risk communication issues. 


Preparations 


Prior to interviews with journalists, responding to questions and on an ongoing basis, 
MSCAs may find the following suggestions particularly useful: 


• Keep in close contact with press agencies and personal contacts with 
journalists in order to help facilitate the take-up of your message. 


• Consider sharing press releases in advance. 


• Find out what journalists want to know in advance.  Is it a policy issue? Is 
an expert needed? Who should answer: a director, an expert or another 
competent officer? 


• Make a quick analysis: What has happened? Why has it happened? 


• Be prepared for very difficult questions and adequate answers to these. 


• Know what you want to say beforehand.  What are the most important 
points you want to make? 


• Find a partner to support your message. 


Interviews and other contacts with the media 


In interviews with journalists, organisations with existing experience in the field have 
highlighted the following approaches as being useful: 


• Decide what you would like to say, i.e. your message, and say it early.  
Repeat it if necessary. 


• Show respect and set aside enough time for the journalist. 
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• Always tell the truth. 


• Talk and listen: do not lecture, avoid technical language, use easy words, 
be honest. 


• Support key messages with examples and evidence. 


• Take your time to consider and find facts. Say that you will call back in e.g. 
20 minutes if you need more time. 


• Keep any promises you make to call back. 


• To avoid misunderstandings, say that you would like to read the text. 


References to other sources of information 


The European Commission has also produced a guide to building good relationships 
with journalists (see: http://ec.europa.eu/research/science-society/science-
communication/mediarelations4 _en.htm). 


Use of websites and other electronic media 


Introduction 


This section provides some examples of websites that have been used to help 
communicate with the public, particularly on the risks of chemicals where there is a 
need to provide information to protect health or the environment.   


The main part of this guidance document provides guidance on when different types of 
electronic communications may be useful in risk communication under Article 123 of 
REACH. 


Examples in communication on the risks of chemicals 


The following are examples of websites and other electronic communications that are 
used in communicating about the risks of chemicals to the public, in several cases to 
help protect health and the environment.  Although not all of these are directly relevant 
to risk communications under Article 123, they serve as useful examples of the 
methods that have been employed in the past to communicate on related issues. 


Denmark:  The Danish Environmental Protection Agency had a campaign on 
communicating risks to teenagers, especially helping them to avoid skin allergies from 
perfume, hair dye and henna tattoos.  The objective was to see whether it is possible to 
change teenagers’ use of cosmetics.  It involved testing knowledge, perception/attitude 
and behaviour, both before and after the campaign.  The website set up for this 
campaign was designed with the target audience – teenagers – in mind, focused on 
describing scientific facts in an understandable way and using media that the target 
audience uses.  The website set up for this campaign (in Danish) is at:  
www.hudallergi.dk. 


Lessons learned from this campaign included the importance of getting to know the 
audience, particularly in terms of what knowledge they needed and what will make 
them change their behaviour.  These lessons learned were taken forward for another 
campaign on communication on CLP (classification, labelling and packaging of 
dangerous substances), which was intended to raise awareness of hazard symbols 
and what they mean, recognising that lack of awareness may harm both humans and 
the environment.  The website set up for this campaign includes a range of materials, 
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including web-pages, videos and other downloads (in Danish) 
(www.deoversetefaresymboler.dk).  The communications were tested before they were 
used and the results were measured, with 39% of people reporting to have changed 
their behaviour. 


The Danish EPA also provides other information for the public on the risks of 
chemicals, such as: results of testing for high concentrations of nickel (an allergen) in 
mobile phones, with advice for consumers 
(www.mst.dk/English/Chemicals/Consumer_Products/ nickel_mobiles.htm). 


Italy:  The Italian Ministry of Health publishes ‘chemical safety’ information on its 
website (in Italian) (www.salute.gov.it/sicurezzaChimica/sicurezzaChimica.jsp [sub-
section “in evidenza”), aimed at informing the general public on the most relevant 
issues regarding risks for human health arising from chemical substances.  For 
example, it includes relevant issues for asbestos, methanol and alkyl nitrites.  For 
methanol cases of intoxication by methanol in Sicily due to misuse of the substance as 
a surrogate for ethanol (alcohol) prompted the Italian authorities to adopt measures to 
inform the most exposed sub-populations (generally non-native people).  As a first 
approach, risk communication fact-sheets on methanol were distributed among the 
potentially exposed workers, including in languages other than Italian.  During the 
emergency, the main page of the website reported alerts and emergency information 
on the substance. 


Netherlands:  Interested members of the public, stakeholders and the press can have 
a subscription to news and updates on the website of several relevant governmental 
organisations, such as the Food and Consumer Product Safety Authority.  They 
automatically receive an e-mail with updates. 


Sweden:  The Swedish Chemicals Agency publishes information for industry and the 
public on the candidate list substances, in Swedish.  This includes details of use of the 
substances as an intermediate, in chemical products, details of existing restrictions and 
other information: 
www.kemi.se/upload/Forfattningar/Reach/Amnen_pa_kandidatforteckningen_konsolide
rad.pdf 14. 


They also publish a newsletter targeted at all interested groups, including the public.  
These newsletters include, for example, information on restrictions being proposed in 
Sweden (http://www.kemi.se/templates/Page.aspx?id=5807 14). 


UK:  The UK competent authority provides an e-bulletin on activities and news related 
to REACH.  Details can be found at:  www.hse.gov.uk/news/subscribe/reach.htm. 


Another example from the UK is a web-page 
(www.hse.gov.uk/biocides/copr/creosote.htm) set up to explain, to the public and 
others, the reasons for revoking approvals for creosote wood preservatives for amateur 
use, as a result of the EU-wide restriction (Directive 2001/90/EC, now incorporated into 
Annex XVII of REACH).  This includes information on issues such as what the 
restrictions are, why they have been introduced, what the risks are and what actions 
members of the public and others should take as a result of the restriction. 


                                                      


14 Note that from early 2011 this web address will change to: http://www.kemikalieinspektionen.se 
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From an industry perspective, the International Association for Soaps, Detergents and 
Maintenance (AISE) communicates with consumers via a website (www.cleanright.eu) 
on detergents, cleaners and maintenance products in the home.  Awareness of these 
types of communications programmes can be important for MSCAs in their own risk 
communications with the public.  In particular, the website covers a range of common 
products, includes information in several EU languages and provides information in a 
layered way, with basic information and tips at the ‘front end’ and more detailed 
information such as risk assessments in further layers. 


Communicating on risks in simple and clear language 


Introduction 


This section provides initial guidance on and references to other sources of information 
on how to communicate about the risks of chemicals in a way that the layman can 
readily understand and interpret.   


It includes some issues that should be taken into account in the language used when 
communicating about chemical risks to the public as well as references to sources of 
further information in which the theory and practice of communicating and comparing 
risks are discussed more extensively. 


Using simple and clear language for risk communication 


In communicating about the risks of chemicals with the public, the language used will 
significantly affect the effectiveness of those communications.  The evidence used as 
the basis for a decision to take action to help the public understand and address risks 
will often be of a detailed scientific nature and not familiar to the public.  There will 
often, therefore, be a need to ‘translate’ this information into lay language that can be 
understood and acted upon by the target audience.   Points to consider in the language 
used include: 


• Make sure that the language is clear and non-technical. 


• Use consistent terminology when describing the levels of risk. 


• Ensure that the difference between hazards and risks is made clear. 


• Avoid the use of acronyms and other terms likely to be unfamiliar to the 
non-expert. 


• Explain whether or not the risks in question are actually expected result in 
harm to people. 


• The use of familiar frames of reference and analogies can aid 
understanding, such as comparing the risks from exposure to a chemical to 
other more familiar but similar risks (e.g. cancer risks from a chemical 
compared to cancer risks from smoking).  However, such approaches must 
be used with caution, as they may have the potential to trivialise the risks if 
used inappropriately. 


References to other sources of information 


Communicating in a crisis:  risk communication guidelines for public officials, U.S. 
Department of Health and Human Services 
(www.riskcommunication.samhsa.gov/RiskComm.pdf).  This includes suggestions on 
communicating complex scientific and technical information. 
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Lundgren RE and McMakin AH (2009):  Risk communication – a handbook for 
communicating environmental, safety and health risks (4th Edition), Wiley.  This 
includes a wide range of material on communicating risks, including principles for 
comparing risks. 
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Appendix E - Public perceptions of risk 


The public will tend to be more frightened of risks which are perceived: 


• To be involuntary (e.g. exposure to pollution) rather than voluntary (e.g. 
dangerous sports or smoking). 


• As inequitably distributed (some benefit while others suffer the 
consequences). 


• As inescapable by taking personal precautions. 


• To arise from an unfamiliar or novel source. 


• To result from man-made, rather than natural sources. 


• To cause hidden and irreversible damage, e.g. through onset of illness 
many years after exposure. 


• To pose some particular danger to small children or pregnant women or 
more generally to future generations. 


• To threaten a form of death (or illness/injury) arousing particular dread. 


• To damage identifiable rather than anonymous victims. 


• To be poorly understood by science. 


• As subject to contradictory statements from responsible sources (or, even 
worse, from the same source) (DOH, 1998). 


All of these factors can be of relevance when communicating about the risks of 
chemicals and risk communications should take these into account. 


It is important to note, however, that more information and knowledge will not 
necessarily have much influence on the perception of risk.  Therefore it is also 
important to identify why people are or are not afraid and to address the reasons for 
those perceptions. 


Some references to further sources of information on risk perception are included in 
Appendix A. 
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PREFACE 


This document describes the information requirements under REACH with regard to 
substance properties, exposure, use and risk management measures, and the chemical 
safety assessment. It is part of a series of guidance documents that are aimed to help all 
stakeholders with their preparation for fulfilling their obligations under the REACH regulation. 
These documents cover detailed guidance for a range of essential REACH processes as 
well as for some specific scientific and/or technical methods that industry or authorities need 
to make use of under REACH. 


The guidance documents were drafted and discussed within the REACH Implementation 
Projects (RIPs) led by the European Commission services, involving stakeholders from 
Member States, industry and non-governmental organisations. These guidance documents 
can be obtained via the website of the European Chemicals Agency 
(http://echa.europa.eu/reach_en.asp). Further guidance documents will be published on this 
website when they are finalised or updated. 


This document relates to the REACH Regulation (EC) No 1907/2006 of the European 


Parliament and of the Council of 18 December 20061  


 


                                                 


1 Corrigendum to Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 
2006 concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing 
a European Chemicals Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 
793/93 and Commission Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission 
Directives 91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396, 30.12.2006); amended by amended 
by: Council Regulation (EC) No 1354/2007 of 15 November 2007 adapting Regulation (EC) No 1907/2006 of the 
European Parliament and of the Council on the Registration, Evaluation, Authorisation and Restriction of 
Chemicals (REACH), by reason of the accession of Bulgaria and Romania, Commission Regulation (EC) No 
987/2008 of 8 October 2008 as regards Annexes IV and V; Regulation (EC) No 1272/2008 of the European 
Parliament and of the Council of 16 December 2008 on classification, labelling and packaging of substances and 
mixtures; Commission regulation No 453/2010 of 20 May 2010 as regards Annex II; Commission Regulation No 
252/2011 of 15 March 2011 as regards Annex I; Commission Regulation No 366/2011 of 14 April as regards 
Annex XVII (Acrylamide), Commission Regulation No 494/2011 of 20 May 2011, as regards Annex XVII 
(Cadmium). 
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Part A – Introduction to the Guidance Document  


A.1 HOW TO WORK WITH THE GUIDANCE DOCUMENT 


A.1.1 Aim of this module 


The aim of this module is to provide an introduction to the Guidance Document for conducting the 
chemical safety assessment and preparing the chemical safety report for substances 


manufactured or imported in a quantity of 10 tonnes or more per year (Chapter A.1)2. This 
includes an overview on the intended outcomes and main contents of the chemicals safety 
assessment (CSA) as documented in the chemical safety report (CSR). It also includes the overall 
approach to cost-effective decisions during the iterative process of conducting the CSA, and a 
pathfinder to the different elements of this guidance. 


Chapter A.2 explains the key facts needed for understanding the chemical safety assessment. The 
communication and tasks within the supply chain related to the chemical safety assessment are 
outlined in Chapter A.3. Chapter A.4 describes more in detail, in which situation an actor under 
REACH may need to carry out a CSA. 


A.1.2 What is the Chemical Safety Assessment about? 


A.1.2.1 Overview of the CSA Process 


REACH is based on the principle that industry should manufacture, import or use substances or 
place them on the market in a way that human health and the environment are not adversely 
affected.  


The chemicals safety assessment (CSA) is the instrument to: 


 assess the intrinsic hazards of substances including determining the hazard classification in 
accordance with any of the hazard classes or categories, or assessed as having properties 
listed in Article 14(4) of the REACH Regulation, as amended from 1 December 2010 by 
Article 58(1) of Regulation (EC) No 1272/2008 (CLP Regulation), namely: 


 hazard classes 2.1 to 2.4, 2.6 and 2.7, 2.8 types A and B, 2.9, 2.10, 2.12, 2.13 
categories 1 and 2, 2.14 categories 1 and 2, 2.15 types A to F. 


 hazard classes 3.1 to 3.6, 3.7 adverse effects on sexual function and fertility or on 
development, 3.8 effects other than narcotic effects, 3.9 and 3.10. 


 hazard class 4.1: 


 hazard class 5.1, 


 or PBT3, vPvB4 properties, 


These classes, categories and properties will henceforth be described as “Article 14(4) hazard 
classes, categories or properties”. 


 further characterise hazards, including where possible derivation of no-effect-levels 
(Derived No-effect-Levels for human health, Predicted No-Effect-Concentrations for 


                                                 


2 Guidance on collection and evaluation of information related to use and exposure required according to Annex VI point 
6 for substances between 1 and 10 t/y is not covered in this guidance. For information consult the  Guidance on 
registration.  


3 Persistent, bioaccumulative, toxic 


4 Very persistent, very bioaccumulative 


1 
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environment), and assessing properties relating to persistence, bioaccumulation and 
toxicity (PBT). This includes generation of new information if needed. 


In addition, when the substance fulfils any of the criteria of the Article 14(4) hazard classes, 


categories or properties5  the CSA shall include the following steps: : 


 Assess the emission/exposure of man and environment resulting from manufacture and 
uses throughout the life cycle of the substance (“exposure assessment”). This includes the 
generation of sufficiently detailed information on uses, use conditions and 
emissions/exposures of the substance. 


 Characterise risks following such emission/exposure (“risk characterisation”). 


 And ultimately identify and document the conditions of manufacture and use which are 
needed for controlling the risks to human health and the environment. This includes 
operational conditions (OC) and risk management measures (RMM). In REACH this set of 
information is called “exposure scenario” (ES). 


The goal of the assessment is not to establish whether or not there is a risk, but to identify and 
describe the conditions under which the risks are controlled. Risk are regarded controlled when the 
estimated exposure levels do not exceed the predicted no effect levels (DNEL or PNEC). For 
substances for which such no-effect levels cannot be determined, the risk characterisation consists 
of semi-quantitative or qualitative assessment of the likelihood that adverse effects are avoided. 
More specifically, for substances fulfilling the PBT and vPvB criteria, the risks can be concluded to 
be controlled when the emissions and exposures are minimised by the implementation of the ES. 
In addition, for physical hazards the likelihood and severity of an event occurring due to these 
properties has to be negligible. (Section 6 of Annex I). In the rest of the guidance, these 
requirements will be referred to as ‘control of risks’ and ‘controlled risks’. 


Control of risk includes operational conditions such as the duration and frequency of use, the 
amount or concentration of a substance in an activity, or the process temperature. It also includes 
the necessary risk management measures, such as: e.g. local exhaust ventilation, wearing certain 
types of gloves, application of general or particular waste water and exhaust gas treatment. 


The CSA requirements as laid down in Annex I of REACH provides a high degree of flexibility on 
how to derive results, depending on the available information on substance properties, the 
outcome of the hazard assessment, the classification and labelling and the exposure estimation. 
The manufacturer or importer (M/I) should determine the most effective and efficient way to control 
risks and to document this.  


The CSA is meant to deliver the following outputs: 


 Assessment of any hazards the substance may present. This includes i) evaluation and 
integration of available information  ii) the  classification and labelling of the substance and a 
conclusion on whether the substance is regarded as PBT/vPvB, and iii) the derivation of the 
hazard threshold levels for human health and the environment. 


 Where the assessment shows that the substance meets the classification criteria or the PBT or 
vPvB criteria, it is required to identify the conditions under which the risks arising from 
manufacture and use(s) of a substance can be controlled; i.e. exposure scenarios (ES).   


 The entity carrying out the assessment documents the relevant data, judgements, justifications 
and conclusions in a chemicals safety report (CSR) for its own records. It however also 
includes the CSR in the registration dossier (or authorisation application) for the substance to 
be sent to the Agency. 


                                                 


5 In this context “properties” refers to PBT and vPvB  (see Section A.1.2.1) 
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 When ES are developed, the company carrying out the assessment shall implement the 
conditions of use controlling risks at its own installations. It shall also inform its direct 
customers and the actors further down the supply on the conditions of use (i.e., the operational 
conditions and risk management measures) ensuring control of risk. For this purpose the 
relevant information from the CSR is compiled into one or more exposure scenarios (ES) to be 
annexed to the extended safety data sheet (SDS). 


Figure A. 1-1 provides an overview on the different elements of the chemicals safety assessment. 


 


Hazard Assessment (HA)


• Hazard classification and PBT 
conclusion


• Dose/Concentration-Response 
Characterization


Risk Characterisation (RC) *


Risk 
controlled?


Communicate   
ES via SDS


Document in 
CSR


n Iterationy


Article 14(4) 
criteria?Stop


Information: available       required/needed


• substance intrinsic properties


• manufacture, use, tonnage, exposure, risk management


Exposure Assessment (EA)


• Build Exposure Scenarios (RMM 
and OC)


• Estimate Exposure Level1


 *


Yn


1 For PBT/vPvB: emission 
characterization only


Required if the substance fulfils any of the criteria 
of the Article 14(4) hazard classes, categories or 
properties or exposure based waiving according to 
annex XI


Required for 
all CSAs*


 


Figure A. 1-1: Overview of the CSA process 


 


A.1.2.2 Compiling and assessing available information 


The first step in the CSA process is to compile and evaluate all available relevant information. This 
includes the intrinsic properties of the substance, manufacture and use, the subsequent life-cycle 
stages, and the related emissions and exposures. 


This compilation will form the foundation for all further CSA activities, e.g. targeting the hazard 
assessment, and can be a basis for the exposure assessment where required. 


The information generation process for intrinsic properties under REACH is based on a 4-step 
procedure: 


 Step 1: Collect available information on intrinsic properties on a substance and share this 
information (to the extent possible) with other companies Guidance on data sharing). 


 Step 2: Compare standard information requirements on intrinsic properties as laid down in 
annex VII to X with the principal options in annex XI to deviate from the standard requirements, 
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and based on this determine the information need. Note that this may be an iterative process, 
taking into account information on manufacture, use and exposure. In some cases, an 
exposure assessment may be required to justify that certain standard information is not needed 
(exposure based waiving). Likewise use and exposure information may trigger generation of 
further information (exposure triggered testing).   


 Step 3: Identify information gaps by comparing the available information with the information 
needed. 


 Step 4: Generate new data and/or propose testing strategy   


In this respect, the CSA is not only a method to develop exposure scenarios and to demonstrate 
control of risk but also to support the evaluation process from available information on substance 
properties (step 1) to establishing the need to generate new data (step 4). 


A.1.2.3 Hazard Assessment   


Hazard assessment makes use of the information generated in the 4 steps described above.  
During hazard assessment it may turn out that further information on the intrinsic properties of the 
substance is needed (iteration process). The hazard assessment includes the following evaluation 
tasks:   


 carry out the classification of the substance (related to its inherent hazards) based on the rules 


of the CLP Regulation6. 


 further evaluate the physicochemical hazards of the substance. 


 evaluate in which environmental compartment the substance will predominantly end up (e.g. 
depending on degradability and distribution behaviour between air, water, sediments and 
biota).     


 evaluate how mobile the substance is (e.g. volatility, water solubility, dustiness) and, depending 
on the uses, which routes of exposure, which need to be taken into account. 


 derive no-effect levels for human health (DNEL) and the environment (PNEC) from available 
testing results and other appropriate information on the various endpoints; take into account 
the foreseeable routes of exposure and populations. When no DNEL can be derived a 
qualitative or semi-quantitative characterisation of the potency/hazards should be made. 


 determine whether the substance should be regarded as a (very) persistent, (very) 
bioaccumulative and toxic substance. If this is the case, conduct an emission characterisation 
(including quantification of emissions and identification of likely routes of exposure).  


If the substance does not fulfil any of the criteria of the Article 14(4) hazard classes, categories or 


properties7 based on all information that is available and all information needed to characterise the 
intrinsic properties, the CSA can stop here (see Figure A. 1-1). The results are to be documented 
in chapters 1 to 8 of the CSR. 


 


                                                 


6 See Guidance on Labelling and Packaging in accordance with Regulation (EC) No 1272/2008, available at 
http://guidance.echa.europa.eu/guidance_en.htm  


 


 


7 In this context “properties” refers to PBT and vPvB  (see Section A.1.2.1) 
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A.1.2.4 Exposure assessment and risk characterisation 


The exposure assessment shall cover any exposure that may relate to hazards identified in the 
hazard assessment.  


If the substance fulfils any of the criteria of the Article 14(4) hazard classes, categories or 
properties8 for any endpoint, an exposure assessment and risk characterisation has to be carried 
out (step 5 and 6 according to REACH Annex 1). This comprises an assessment of the expected 
exposures under the actual or anticipated conditions of use. These exposure levels are used to 
characterise the risks by comparing them with the outcome of the hazard assessment.    


As noted above this description of use conditions controlling the risks is the core part of an 
exposure scenario (ES). An ES includes operational conditions (OC) and the necessary risk 
management measures (RMM). If a manufacturer or importer fails to describe relevant and realistic 
measures that control risks for a substance in a certain use he can not cover this use in his 
exposure scenario, or he has to explicitly advise against that use in the safety data sheet. 
Exposure scenario building is likely to include dialogues i) between substance manufacturers and 
downstream users and ii) from downstream user to downstream users further down the chemical 
supply chain (see Figure A.3-1 and 


5 
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Figure A.3-2). 


The first step in an exposure assessment will often be to describe one or more initial exposure 
scenarios addressing how the substance is currently used throughout the supply chain. 


The second step in the exposure assessment is the exposure estimate for the different routes of 
exposure under the conditions of use described in this initial ES. This includes for example the 
estimation of concentration of the substance in indoor air at workplace or at home, the amount of 
substance getting into contact with skin when using an article or the concentrations of a substance 
to be expected in the sediments of a water course. The exposure estimation may be derived from 
models or from measured data. In both cases, it is key that the predicted exposure corresponds to 
the operational conditions and risk management measures defined in the (initial) exposure 
scenario.  


The exposure assessment needs to cover manufacture and all identified uses of the substance 
and to consider all life-cycle stages resulting from the manufacture and identified uses. It needs to 
cover all relevant human and environmental exposure routes and populations.  


For substances for which it is possible to derive no-effect-levels (DNEL or PNEC) the risk 
characterisation has to conclude that the estimated exposure levels do not exceed these no-
effect-levels. However, there are also cases where the risk characterisation needs to be based on 
other approaches: 


 For those human health effects and environmental spheres for which it is not possible to 
determine a DNEL or PNEC, the risk characterisation consists of semi-quantitative or 
qualitative assessment of the likelihood that adverse effects are avoided.  


 For substances fulfilling the PBT and vPvB criteria (see Annex XIII of REACH) the risks can be 
concluded to be controlled when the emissions and exposures are minimised by the 
implementation of the ES.  


 In addition, the assessment of physico-chemical hazards has to conclude that the likelihood 
and severity of an event occurring due to these properties is negligible. 


In the following parts of the guidance, these requirements will be referred as ‘control of risks’ and 
‘controlled risks’. 


The CSA can be terminated and documented in the CSR and the relevant ESs can be 
communicated down the supply chain when  


 the CSA demonstrates control of risks for all exposure scenarios  


 and when all information needed on intrinsic properties has been generated, or relevant 
testing proposals have been described 


Otherwise, further iterations are needed for refining the CSA. 


A.1.2.5 Decision making on refining the assessment (Iteration) 


Issues related to fulfilling the requirements for intrinsic properties 


Manufacturers and importers are obliged to systematically address in their registration dossier the 
standard information requirements as laid down in Annex VII to XI. This can be done by the results 
of existing studies, by a testing proposal or by appropriate waiving arguments (see iteration in the 
information part in Figure A. 1-1). 


Issues related to demonstrating control of risks 


6 
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When the risk characterisation (applicable to substances fulfiling any of the criteria of the Article 


14(4) hazard classes, categoriesor properties8) shows that the risks are not controlled there are 
three principal options to iterate the assessment by including more or other information into his 
assessment (see iteration in Figure A. 1-1):  


 


 refine the hazard assessment by obtaining more data, which may include the proposal for 
testing;  


 refine the exposure assessment by ensuring that the exposure estimation is realistic and 
reflects the use conditions defined in the initial ES. Models or monitoring data can be used to 
this end; or  


 refine the conditions of manufacture or use, e.g. by introducing more stringent RMM or 
changing the OC in the ES.  


 


This iteration continues until control of risks can be demonstrated.  


 


The standard information requirements on inherent properties under REACH are primarily 
determined by tonnage triggers. Many of the standard requirements may be adapted, omitted 
(waived), or replaced, or new requirements can be triggered on the basis of hazard, exposure or 
risk considerations.  In addition to that, adaptations of the standard testing regime may also be 
prompted due to difficulties in testing the substance or availability of alternative information.  


Thus the M/I will have to make various decisions which information to use and/or to collect and/or 
to generate in order to demonstrate control of risk in the most cost-efficient way, including 
minimisation of vertebrate testing. In balancing which action to refine the assessment is the most 
cost-effective, the ratio between the cost of the action (testing, modelling, measurement, risk 
management, changing operational conditions) and the anticipated change in the result of the 
safety assessment should be considered. The uncertainties related to both the costs and the risk 
characterisation should be considered. Issues to be taken into account when identifying the most 
appropriate and cost-efficient approach can include: 


 By conducting additional testing, eventually more relevant data on the hazards of the 
substance may become available. This may lead to a lowering of the assessment factors used 
for derivation of no-effect-levels (DNELs and/or PNECs) and these then become more precise. 
However, whether or not the additional test data will lead to a higher no-effect-level depends on 
the toxicity found by conducting additional tests. Thus, the costs of more testing (in terms of 
animal lives and money) could be weighed against the likelihood that a higher no-effect-level 
will be achieved. 


 If the exposure has been estimated by simple and conservative modelling, the use of a higher 
tier model may lead to a more precise estimate of the exposure level. This may require 
collection of additional data e.g. on the frequency of use of the substance in a given process. 
Another option could be to make use of data on measured emission or exposure levels. A 
refined exposure estimate based on a higher tier model or measured data may result in a lower 
exposure estimate, thus demonstrating a lower risk. As above, the costs of refining the 
exposure estimate can be taken into account when deciding on the iteration strategy. 


 Narrowing down the range of uses or introducing additional measures to control the risk 
may be an efficient way to reduce emissions and the resulting exposures. Such risk 
management measures or operational conditions should be proportionate to the risks and 


                                                 


8 In this context “properties” refers to PBT and vPvB  (see Section A.1.2.1) 
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feasible in practice, at the registrants own site or by downstream users. Introduction of 
additional or different RMMs and/or changing the OCs may be expensive and the impact on the 
risks should be evaluated carefully before a decision is taken. 


When considering the different options to demonstrate fulfilment of standard information 
requirements and/or control of risk one should distinguish between measures improving 
understanding about the risks (hazard of a substance and exposure) and those measures actually 
reducing the risk. Also, manufacturers and importers should consider that investing in increased 
knowledge on substance properties at M/I level would enable targeted and more cost-efficient risk 
management measures further downstream. This may help to avoid recommending unrealistically 
expensive RMM towards the downstream users. 


A.1.3 For whom the guidance is needed 


For substances manufactured or imported at 10 tonnes per year (t/y) or more, a registrant needs to 
submit a CSR as part of his registration dossier. General guidance is already given in the 
Guidance on registration. The current guidance package is meant to outline how to prepare the 
CSA and document it in the CSR and when needed the safety data sheet (SDS). However, also 
registrants who are not required to carry out a CSA may benefit from the information provided in 
Chapters R.2 to R.7.  


The guidance is intended also for actors who are required to prepare a CSR under certain 
circumstances:  


 Downstream users (DUs) who need or want to make their own chemical safety assessment / 
report 


 Producers or importers of articles containing substances that are intended to be released from 
the article, if the substance is not already registered for that use. CSR is required if the 
substance is present in those articles in volumes above 10 t/y 


 Manufactures/importers (M/I) and/or DUs preparing a CSA/CSR as a part of an authorisation 
application. 


This guidance is also intended for use by the European Chemical Agency (ECHA) and EU member 
state authorities as a reference for their activities relating to the assessment and control of risks 
under the evaluation, authorisation and restriction procedures. Note that authorities may have 
different objectives for their assessment activities as compared to individual registrants, e.g. the 
assessment of cumulative exposure resulting from the overall market volume and pattern of use of 
a substance. 


A.1.4 How to find your way in the Guidance Document 


The guidance consists of two major parts: Concise guidance (Parts A – G) and supporting 
reference guidance (Chapters R.2 to R.19).   


Part B contains concise guidance on the hazard assessment. This covers the information 
requirements on intrinsic properties of a substance under REACH, including information gathering, 
non-testing approaches and the so-called 'integrated testing strategies' for generating the relevant 
and required information on each endpoint. Part B also provides concise guidance on how to 
characterise hazards, including where possible derivation of DNELs and PNECs. Each of the 
sections in Part B corresponds to the more in-depth guidance contained in Chapters R.2 to R.10. 
This includes 


 DNEL derivation (or other qualitative or semi-quantitative measure of potency of the substance) 
in Chapter R.8 and the corresponding chapters of integrated testing strategies for the relevant 
human health endpoints (Sections R 7.2 to R.7.7). These sections in Chapter R.7 also include 
information on how to derive appropriate information for classification and labelling of the 
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substance. However, guidance on classification and labelling is provided in separate 
documents, see the Guidance on the Application of the CLP Criteria and the Guidance on 
Labelling and Packaging in accordance with Regulation (EC) No 1272/2008 on ECHA’s 
website. 


 PNEC derivation in Chapter R.10 and the corresponding chapters of integrated testing 
strategies for the environment endpoints (Sections R.7.8 to R.7.10.).These sections in Chapter 
R.7 also include information on how to derive appropriate information for classification and 
labelling of the substance. However, guidance on classification and labelling is provided in 
separate documents, see the Guidance on the Application of the CLP Criteria and the 
Guidance on Labelling and Packaging in accordance with Regulation (EC) No 1272/2008 on 
ECHA’s website. Section 7.13 in Chapter 7c includes guidance on the particular assessment 
approaches to metals and hydrocarbons.  


 Information requirements on intrinsic properties (Chapter R.2), guidance on collection of 
available information (Chapter R.3), evaluation of information (Chapter R.4), guidance on 
exposure based waiving and exposure triggered testing as well as other adaptations of 
information requirements (Chapter R.5), in depth guidance on non-testing approaches, in 
particular QSAR and grouping of substances (Chapter R.6). 


Part C contains the concise guidance on how to assess whether or not a substance is a persistent, 
bioaccumulative and toxic substance (PBT) or very persistent and very bioaccumulative substance 
(vPvB). In-depth guidance on the PBT and vPvB assessment is covered in Chapter R.11. 


A: Introduction


B: Hazard Assessment


R.2-R.7: Information Requirements


C: PBTand vPvB Assessment R.11: PBT/vPvB Assessment


D: Exposure Assessment


R.14-18: Exposure Estimation


E: Risk Characterisation R.19: Uncertainty Assessment


F: Chemical Safety Report


G: Extension of the SDS


R.12: Description of Uses


Concise Guidance In Depth Guidance


R.8-R.10: Dose- or Concentration-
Response Characterisation


R.13: Conditions of Use (RMM,OC)


R.20: Explanation of Terms


 


Figure A.1-2: Structure of the guidance document 


Part D details how to develop exposure scenarios and related exposure estimation. This part 
contains detailed workflows on how to identify uses in the supply chain, how to develop exposure 
scenarios and finalise them based on the iterations necessary for controlling risks. Part D provides 
links to more in-depth guidance on exposure assessment, in particular how to describe uses, how 
to collect information on operational conditions and risk management measures, and how to carry 
out exposure estimates. This includes:   


 Brief general description of identified uses and giving exposure scenarios a short title (Chapter 
R.12) 
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 Risk management measures and operational conditions for building of exposure scenarios 
(Chapter R.13). 


 Occupational exposure estimation (Chapter R.14) 


 Exposure estimation related to consumers (Chapter R.15) 


 Exposure estimation related to the environment (Chapter R.16)  


 Chapter R.17 and Chapter R.18 provide guidance on exposure estimates related to life cycle 
stages subsequent to identified uses (releases from articles and releases from waste life 
stage).  


Chapter R.20 contains a table of those terms that are essential for the understanding of the CSA 
guidance and which are no defined in the legislation itself.  


Part E contains the guidance on the risk characterisation. In the risk characterisation, information 
on hazard and exposure is combined in the risk characterisation ratio or in qualitative risk 
characterisation. Both types of information contain uncertainty which needs to be assessed in 
order to decide on the robustness of the risk estimate. The uncertainty analysis is further detailed 
in Chapter R.19. Part E contains also guidance on qualitative risk characterisation with regard to 
non threshold substances. 


Part F details the format and requirements for preparing the chemical safety report, which 
documents the results of the entire chemical safety assessment. Part F details subsections to the 
main headlines as laid down in section 7 of Annex 1 of REACH and provides guidance on how to 
present the outcome of the CSA. It also explains how to use the CSR template. 


Part G contains the guidance on preparing the extensions to the safety data sheet (SDS). This 
contains information on how the exposure scenario is communicated and implemented in the 
supply chain. In an appendix to part G it is exemplified how DUs may scale exposure scenarios 
according to their conditions of use. Part G also includes an appendix briefly characterising a 
number of approaches how to process at formulators level the information received with the 
extended safety data sheets into useful guidance for the users of the mixtures. 
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Risk Characterisation (RC)
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Figure A.1-3: Guidance related to the different elements of the CSA process   
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A.2 KEY CONCEPTS FOR THE CSA 


This section further details the basic elements of the CSA as already briefly introduced in Chapter 
A.1. 


A.2.1 Duty to prepare the CSA 


A chemical safety assessment is required when a substance is manufactured or imported at 10 
tonnes or more per year. The assessment shall be documented in a CSR to be submitted as part 
of a registration dossier, in accordance with Articles 10 and 14 of REACH. Annex I of REACH sets 
out the general provision for assessing the substances and preparing CSRs. One of the primary 
aims of carrying out a CSA is to define the conditions of use (operational conditions and risk 
management) under which the risks can be controlled (See Section A.2.5). 


The basis for the CSA is the information on the quantity that the individual registrant has 
manufactured himself or imported and how this amount is used on its own, in mixtures or in articles 
by the registrant, by downstream users and by consumer and to which extent it appears in 
resulting life cycle stages, including waste. For substances with a widespread or dispersive use, it 
can be useful on a voluntary basis to consider exposure resulting from emissions of the same 
substance manufactured or imported by other registrants (i.e., the overall estimated market 
volume). This may be particularly advisable if the demonstrated margin for the registrants own 
marketed volume between exposure and derived no effect levels (PNEC or DNEL) is not significant 
and where a potential risk of the total exposures cannot be ruled out. Such considerations may 
take place if registrants decide to jointly register their CSA (Article 11(1)).  


On a voluntary basis, the participants in the SIEF (Substance Information Exchange Forum, see 
Guidance on data sharing) could decide (e.g. for reasons of confidentiality) to ask a third party to 
evaluate their joint volume for risks to human health or environment of substances with a 
widespread or dispersive use. Respective provisions could prevent community action if risks are 
expected due to the overall market volume.  


A.2.2 Overall CSA process 


The CSA normally proceeds in the following sequence (Figure A.2-1): 


1. Collection and generation of available and required information on intrinsic properties 


2. Human health hazard assessment; including classification and derivation of derived no 
effect levels (DNELs) (or where that is not possible other indications of the potency of the 
substance - see Chapter B.7.1 and Chapter R.8). 


3. Physicochemical hazard assessment; including classification (see Chapter R.9) 


4. Environmental hazard assessment; including classification and derivation of predicted no 
effect concentrations (PNECs) – see Chapter B.7.2 and Chapter R10. 


5. PBT and vPvB assessment (see Part C and Chapter 11) 


 


If, as a result of the hazard assessment, it is found that a substance fulfils any of the criteria of the 


Article 14(4) hazard classes, categories or properties9 , then exposure assessment and 


subsequent risk characterisation is required10: 


                                                 


9 In this context “properties” refers to PBT and vPvB  (see Section A.1.2.1) 
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6. Exposure assessment (covering development of exposure scenarios and exposure 
estimation) 


7. Risk characterization 


CSA iterations might be needed to be able to document that risks are controlled: 


8. Potential CSA iterations. 


 


• Gather and share existing information
• Consider information needs
• Identity information gaps
• Generate new data /propose testing strategy


• Gather and share existing information 
on uses conditions of use, emissions 
and exposure


• Consider information needs


Hazard Assessment Exposure Assessment


Human Health [1]


Phys-chem [2]


Environment [3]


C&L


DNEL,PNEC


PBT/vPvB 
Assessment [4]


Risk Characterisation [6] based on controls of risks:
• Human exposure < DNEL or PEC < PNEC
• For non-threshold substances, assess likelihood that effects are avoided
• For PBT/vPvB substances: minimise emissions and exposure
• Use uncertainty analysis to test robustness of results 


6. Control of Risks?


• Make Chemical Safety Report (CSR)
• If substance fulfils any of the criteria of the Article 14(4) hazard classes, categories or properties, 
the CSR also includes Exposure Scenario(s) describing control of risks by OCs and RMMs


•Implement RMMs for own manufacture or use
•Communicate ES with OCs and RMMs down the supply chain with Safety Data Sheet (SDS)


YES


7. Revise 
Hazard 


Information


NO


7. Revise 
conditions 
of use or 
exposure 


information 
on scope of 


the ES


Exposure 
Scenarios [5]


Estimation of 
Exposure [5]


If fulfils article 
14(4) criteria


exposure based 
waiving 


exposure triggered 
testing


NO


                           


Figure A.2-1: Overview of the steps in the chemical safety assessment  


OC = operational conditions, ES = exposure scenario, RMM = risk management measures DNEL = 
derived no-effect level, PNEC = predicted no-effect concentrations, PEC = predicted environmental 
concentrations.  


 


                                                                                                                                                                  


9  Endpoints constituting a hazard must be included. The Commission states that this does not mean that exposure must 
be assessed for all endpoints (e.g. exposure assessment may focus on the risk driving endpoints), neither does it mean 
that exposure should only be assessed for hazards related to the classification or PBT/vPvB properties triggering the 
exposure assessment in the first place, as the absence of classification for a particular endpoint does not mean that 
there is no hazard. Finally, it is noted that further details on what exactly a hazard means is a matter of technical 
assessment. The Commission is working on a proposal for practical implementation of this issue. 
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A CSA is flexible, depending on the available information on substance properties, the outcome of 
the hazard assessment, the classification and labelling and the exposure estimation. The M/I or DU 
should determine the most effective and efficient way to fulfil the information requirements on 
intrinsic properties and to control risks, and to document this.  


The CSA starts with the collection of all available physicochemical, environmental fate, 
toxicological and ecotoxicological information that is relevant and available to him regardless of 
whether information on a given endpoint is required or not at the specific tonnage level. The 
registrant should also collect information on exposure, use and risk management measures.  


This may, for example, include information on manufacture (if within EU), use, handling and 
disposal of the substance or of articles containing the substance (i.e. covering its whole life cycle), 
as well as the nature of the exposures, i.e. routes, frequency and duration. Considering the readily 
available information that is collected, the registrant will be able to determine the initial need to 
generate further information. Depending on the iterations of the CSA, additional information may 
need to be collected or generated. 


Steps 1-4 of the CSA shall be conducted for all substances manufactured or imported in a quantity 
of ≥ 10 t/y. The standard information requirements on inherent properties under REACH are 
primarily determined by tonnage triggers. For those human effects and environmental spheres for 
which it is not possible to determine a DNEL or a PNEC, the CSA has to assess the likelihood that 
effects are avoided. 


 If a substance is assessed to be a PBT or vPvB, all emissions throughout the lifecycle of the 
substance resulting from manufacture and identified uses need to be characterised and risk 
management measures and operational conditions should be recommended that minimise 
emissions and subsequent exposure of humans and the environment.  


In REACH Annexes VII to X specific rules are given for adaptation of information requirements, 
according to which the required standard information requirements for individual endpoints may be 
modified. The required standard information set may also be adapted according to Annex XI of 
REACH e.g. in cases where testing is not technically possible, or testing does not appear 
scientifically necessary, or based on exposure considerations. Based on adequate information on 
exposure, a decision can be taken whether it is possible to waive tests (exposure based waiving), 
or if this triggers the need for additional information including exposure based testing. 


If, as a result of the hazard assessment and PBT/vPvB assessment it is found that a substance 


fulfils any of the criteria of the Article 14(4) hazard classes, categories or properties11  , an 
exposure assessment is required. The exposure assessment consists of the development of 
exposure scenarios and the related exposure estimation (see Part D). If the substance does not 
fulfil any of the criteria of the Article 14(4) hazard classes, categories or properties14 , an exposure 
assessment is not needed and the registrant can directly go to documentation of the hazard 
assessment and PBT/vPvB assessment in the chemical safety report. An exposure assessment 
may also be required for some types of exposure based waiving even if the substance does not 
fulfil any of the criteria of the Article 14(4) hazard classes, categories or properties14 (See Part B 
and Chapter R.5). 


The exposure assessment shall cover manufacture and all identified uses of the substance and the 
life cycle stages resulting from these identified uses. This includes, where relevant, service-life of 
articles and the waste life stages of the substance on its own, in mixtures or in articles.  


The instrument to communicate the practical conditions ensuring control of risks throughout the 
supply chain is the exposure scenario (see part D). Exposure scenarios are developed in an 
iterative approach, as part of the exposure assessment.  


                                                 


11 In this context “properties” refers to PBT and vPvB  (see Section A.1.2.1) 
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A subsequent step of risk characterisation (part E) is needed to progress from the initial exposure 
scenario (and the related exposure estimate) to the final exposure scenario (and the related 
exposure estimate). The final exposure scenario is based on control of risks. 


The exposure scenario documents the relevant operational conditions and risk management 
measures that lead to control of risks for all hazards identified.  The relevant information is to be 
communicated to the downstream users. This is i) to provide practical advice on suitable measures 
to control risks and ii) to enable the DUs to check whether they in practice comply with the 
conditions defined in the CSA.  


In the risk characterisation (see part E) appropriate no-effect levels for hazards to human health 
and the environment are compared to the exposure estimates for all relevant combinations of 
human and environmental exposure estimates, and physico-chemical hazards are evaluated. If no-
effect levels can not be established, an assessment of the likelihood that effects are avoided when 
implementing the exposure scenarios shall be carried out. In addition the risk characterisation 
needs to consider risks from combined exposure via different routes of exposure or via different 
sources. If control of risks is not demonstrated, further iterations of the CSA are needed (step 7).  


Different options are available to iterate (see also Sections A.2.6 and A.2.7).  


 Hazard information can be revised or generated taking the legal obligations on information 
requirements into account.  


 Exposure information can be collected from the supply chain or it can be decided to generate 
new exposure data on a voluntary basis (e.g., measurements at sites or in the environment) or 
higher tier models can be applied. 


 Or both types of information may be revised. 


Once control of risks is demonstrated, the final exposure scenarios including the recommended 
operational conditions (OCs) and risk management measures (RMMs) for the manufacture and 
identified uses are to be documented in the CSR (see part F) and communicated to downstream 
users of the substance in an annex to the SDS (see Part G). 


The following sections provide further details on key concepts for the chemical safety assessment. 


A.2.3 Hazard Assessment 


The chemical safety assessment starts with a hazard assessment. The information collected or 
generated in the CSA will be used for classification and labelling, PBT/vPvB assessment (see Part 
C) and for deriving threshold or non-threshold levels for human health and the environment.  


In general, information gathering consists of the following steps (REACH Annex VI, Chapter R.2): 


 Gather and share existing information; 


 Consider information requirements and further information needs (Annexes VI to XI of 
REACH); 


 Identify information gaps; 


 Generate new data / propose testing strategy 


Different types of information may need to be collected or generated for conducting a CSA. Such 
information may be obtained from a variety of sources such as in-house data of companies, or by 
sharing information with other manufacturers and importers of the substance by cooperation in a 
substance information exchange forum (SIEF) (REACH Article 29).  


The hazard assessment shall be conducted based on all available information, and on the basis of 
the information required in accordance with Annexes VI-XI of REACH (based on tonnage and 
possible adaptations, see Part B). 
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Alternative information may be available or generated that can be used instead of in-vivo (animal) 
test data. Such information includes results of in-vitro tests and information obtained by use of non-
testing methods (incl. Quantitative Structure Activity Relationships (QSAR), Structure Activity 
Relationships (SAR), read-across, categorisation of substances, etc.). Separate guidance is 
available on integrated test strategies (ITS) in Part B and Chapter R.7.  


In some cases, minimal or negligible exposure and risk can be expected for certain populations or 
environmental compartments. When such low-risk exposure situations exist, waiving of hazard 
data may be possible. Specific guidance on this issue is available in Chapter R.5. Additional 
information may be needed as a result of the outcome of the exposure estimation and risk 
characterisation, so called exposure-triggered testing. If risks to man or the environment are 
indicated in the CSA, additional data may need to be collected or generated in order to refine the 
hazard information. At any particular stage, proposals for further testing may be developed so that 
the necessary information is obtained. Before proposing additional animal testing, use of 
alternative methods and all other options must be considered. 


Substances must be classified and labelled according to the CLP Regulation. Mixtures must be 
classified and labelled according to the CLP Regulation from 1 June 2015 but may be classified 
according to Directive 1999/45/EC until this date (they may optionally also be classified according 


to CLP in advance of this date) 12) 


Human health hazard assessment 


Based on the available information, a derived no effect-level (DNEL) has, where possible, to be 
established. The DNEL is normally expressed as an external exposure level below which an 
adverse effect on human health is not expected. For derivation of the DNEL the leading health 
effect for a given exposure pattern (exposure route, population and duration) needs to be selected. 
The N(L)OAEL (or equivalent dose descriptor) for this health effect needs to be combined with 
assessment factors for the derivation of the DNEL.  


Since DNELs are population, route and frequency dependent, there might be a need for the 
derivation of more than one DNEL (see Chapter R.8). 


For some effects DNELs cannot be derived, either because these are non-threshold effects (e.g. 
genotoxic carcinogens) or because the available data for some threshold effects do not normally 
allow setting a DNEL (e.g., sensitizers, corrosive substances or skin/eye irritants). REACH then 
requires a qualitative assessment. For non-threshold mutagens and non-threshold carcinogens,, 
an additional (semi)quantitative reference value (DMEL, derived minimal effect level) should be 
developed, if data allows (See Section B.7.1). The derivation and use of dose-response 
relationships or other measures of the potency of a substance are discussed in detail in Chapter 
R.8. 


During the hazard assessment, the registrant has the choice to conduct a qualitative or quantitative 
exposure assessment and risk characterisation, in order to waive specific information requirements 
(not only for human health). This may require that additional exposure data is gathered at an early 
stage in the CSA, before it is decided if the substance finally fulfils any of the criteria of the Article 


14(4) hazard classes, categories or properties13 . This is the trade-off between doing the testing or 
obtaining better information on exposure to provide a qualitative or quantitative justification for 
exposure based waiving. Specific guidance on this issue can be found in Chapter R.5.  


Human health hazard assessment due to physicochemical properties. 


The chemical safety assessment shall also include the human health hazard assessment of 
physicochemical properties. The potential effects to human health shall be assessed for at least 


                                                 


12 According to Article 61(2) of CLP. 


13 In this context “properties” refers to PBT and vPvB  (see Section A.1.2.1) 
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the following physicochemical properties: explosivity, flammability, and oxidizing potential. (see 
Part B and Chapter R.7 and R.9). 


Environmental hazard assessment 


Based on the available information, the environmental hazard assessment focuses on hazards for 
ecosystems in any environmental sphere (water, air, sediment or soil). In addition, hazards for 
predators in the food chain (secondary poisoning) are considered. Hazards to the microbiological 
activity of sewage treatment systems are evaluated because proper functioning of sewage 
treatment plants (STPs) is important for the protection of the aquatic environment. If other hazards 
are identified such as tainting or ozone depletion/creation potential the hazards should be 
assessed (see REACH Annex 1 point 0.10) 


The PNEC for a specific environmental compartment is regarded as a concentration below which 
adverse effects on ecosystems will not occur and is derived on the basis of the available 
information on toxicity to species from relevant environments. The PNEC is derived from toxicity 
test endpoints (LC50s or NOECs) using appropriate assessment factors (cf. Chapters B.7.2 and 
R.10).  


PBT assessment 


The PBT assessment is meant to identify substances that are persistent, bioaccumulative and toxic 
(PBT) or very persistent and very bioaccumulative (vPvB).  These substances are required to 
undergo further evaluation as the potential for long-term effects, is difficult to predict and the effects 
such as (bio)accumulation in the environment would be practically difficult to reverse.  


For PBT/vPvB substances, all emission sources need to be identified in order to determine 
effective measures to minimise emissions. Potential PBT or vPvB substances are identified at a 
screening level and a testing strategy is followed to verify this screening assignment by the 
inclusion of more data. The PBT assessment is introduced in Part C and further detailed in Chapter 
R.11. 


A.2.4 Concepts related to the development of exposure scenarios 


This section details several concepts to facilitate the use of new REACH terms and concepts for 
the development of exposure scenarios. 


A.2.4.1 Identification of uses and description of use conditions 


A.2.4.1.1 Identified Use 


Under REACH the “use” of a substance means any processing, formulation, consumption, storage, 
keeping, treatment, filling into containers, transfer from one container to another, mixing, 
production of an article or any other utilisation (REACH article 3(24)). Thus, use has a very broad 
meaning. However, there are two more specific terms which are key for the registration and the 
communication in the supply chain: 


 Registrant's own use: means an industrial or professional use by the registrant (REACH article 
3(25)); 


 Identified use: means a use of a substance on its own or in a mixture, or a use of a mixture, 
that is intended by an actor in the supply chain, including his own use, or that is made known to 
him in writing by an immediate downstream user (REACH article 3(26)); 


According to this definition, there are three ways that a use can become an identified use. An actor 
in the supply chain: 


 intends to use (or actually uses) a substance on its own or in a mixture in his own processes or 
in products manufactured by him or  
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 places it on market for certain use(s) (directly or via distributors) or 


 is informed by one of his immediate downstream users on an existing or intended use. 


Making a use known to a supplier does not automatically mean that the supplier has to carry out a 
CSA for that use and/or that the supplier includes the use into his registration. The supplier may 
decide:  


 That his existing exposure scenarios are already sufficiently covering the newly identified use 
and supplies the DU with the existing ES. Inclusion of the new use into section 2 of the existing 
CSR (see Part F) by the M/I can be useful for future registration updates.  


 To carry out a CSA and develop a new or modified exposure scenario, covering the newly 
identified use, and to update the registration file accordingly if the registration has already 
taken place. 


 To not support a use. If this decision is based on a CSA and he is unable to demonstrate 
control of risks for man or environment using available information this needs documentation 
and must also include a response to the customer and the Agency in writing. Uses advised 
against have to be documented under heading 3.7 of the technical dossier and under heading 
16 of the SDS.  


 To communicate the use further up the supply chain (if the supplier is not the M/I). 


A.2.4.1.2 Brief general description of use and short titles of exposure scenarios 


Any registrant under REACH is obliged to provide a brief general description of the identified uses 
in his registration dossier (REACH Annex VI Section 3.5). He furthermore has to update his 
registration dossier in case of a new identified use or new uses advised against, where the 
conditions of use are not covered by an ES in the registration. This may imply adaptation of 
existing ESs or addition of new ESs to the dossier.  


When a downstream user makes a use known to a supplier in writing with the aim of making it an 
identified use, he should at least provide a brief general description of such use to start the 
dialogue on appropriate conditions of use to control the risks. 


If the registrant has to carry out a CSA including development of exposure scenarios, the final 
exposure scenarios shall be presented under the relevant heading in the CSR, and included into 
an annex to the safety data sheet. The registrant shall give the exposure scenario an appropriate 
short title giving a brief general description of the use(s) covered by the ES, consistent with those 
given in the registration dossier.  


It is important to distinguish between the title of an ES and its content: 


 Use descriptors / ‘Short Titles’: These briefly describe a use in general terms in the context of i) 
Annex VI in the registration dossier, ii) use-identification from DU to supplier and iii) in giving an 
exposure scenario a name. This brief, general description should be based on the use 
descriptor system as described in Section D.4.3 and Chapter R.12. The short titles will also 
help to use the same generic type of exposure scenario for different substances with a similar 
hazard profile.    


 Conditions of use in an ES (not part of the short title): The conditions of use (i.e. the operational 
conditions and risk management measures) shall be described at a level of detail appropriate: 
i) to carry out the safety assessment, ii) to ensure control of risks when implemented, and iii) to 
be communicated in the supply chain in a way that they can be implemented by the 
(downstream) user.  


Consequently the short titles are aimed to facilitate communication, transparency, traceability of 
substances in the market, application of exposure scenarios for various uses and processing in the 
REACH IT system. Compared to that, the conditions of use in the ES have direct consequences 
regarding REACH obligations for the actors in the chain. 
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Also note that there is not necessarily a 'one-to-one' link between ES titles and the conditions of 
use. There may be several ES for the same 'brief general description of use' as it, for example, 
may be possible to control the risks from a process by implementation of different risk 
management measures.  


Moreover, different substances may have the same type of use that can be covered by the same 
‘brief description of use’, but may require different risk management measures due to different 
hazardous properties. Likewise, a generic exposure scenario may cover several uses/processes 
and several brief descriptions of uses may therefore be used to name the same ES. In such a case 
it can also be considered to have more generic titles for the ES to cover several brief descriptions 
of identified uses.  


A.2.4.1.3 Descriptors for Uses 


The legal text of REACH does not define in which form the brief general description of use has to 
be given. However, communication in the supply chain and effective implementation of the 
exposure scenario concept depend on harmonised language across the European market. 
Consequently, a standardised descriptor system for uses has been developed. The system has 
been incorporated in the REACH registration software (IUCLID 5) for registration purposes and is 
foreseen to be the backbone for assigning short titles to ES in the IT support tools under 
development. 


It consists of four descriptors, each one allowing to select the appropriate level of detail to briefly 
characterise the use: 


 Sector of use. This is used to describe in which sector of trade and industry a substance is 
used on its own or in mixtures. This descriptor also covers the use in private households and 
the public domain. 


 Chemical product category. This describes the type of mixtures in which the substance is used.  


 Process category. This describes the type of technical process categories or operation units in 
which the substance on its own or in mixtures is used. They have an impact on the exposure to 
be expected and hence on the risk management measures needed. 


 Article categories. This describes the type of article into which the substance is incorporated (if 
relevant). 


The use descriptor system is further explained in Section D.4.3 and Chapter R.12. 


A.2.4.2 Determinants of release and exposure and exposure assessment 


Determinants of release and exposure represent the main information that needs to be collected 
for making an exposure scenario and for estimating the related exposures. Determinants of 
exposure can relate to (i) substance characteristics (ii) the operational conditions and risk 
management measures and (iii) the surroundings where the substance is used or into which the 
substance is emitted. 


In principal, these so-called determinants of exposure may differ from use to use, however based 
on current experience it is possible to define a set of key determinants of exposure which are 
relevant in most cases (see list of key information/determinants in Table D.2-1). These include for 
example the volatility, water solubility and dustiness of the substance, the amounts used, the 
duration and frequency of use, the amount of energy applied while using the substance, and the 
different kinds of risk management measures.   


Based on the list of key determinants, the registrant can target his information collection 


 i) to develop one or more initial exposure scenarios and  


ii) to carry out  first estimate of exposure by use of standard tools (see Part D).  
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A.2.4.3 Function and content of exposure scenarios 


A.2.4.3.1 Function and content of the initial and final ES 


The exposure scenario for an identified use (or a group of uses) describes the conditions under 
which a substance fulfilling any of the criteria of the Article 14(4) hazard classes, categories or 


properties14 / (or a group of substances) can be used whilst controlling risks. 


The ES is an instrument for communicating operational conditions and risk management measures 
that are suitable to ensure control of risks to the users throughout the supply chain. Different ESs 
will probably be needed to cover identified uses at different steps in a supply chain. At the same 
time, the ES describes the key determinants driving the pattern and level of emissions and 
exposure as a basis for exposure assessment and risk characterisation in the CSA. This includes 
the suitable measures to control exposure of the environmental compartments (air, water, 
sediment and soil) and exposure of certain target groups, like consumers and workers.  


The ES must cover both:  


 the operational conditions of use (exposure determinants such as amount used, application 
process, duration and frequency of use, conditions of the receiving environment),  


 the risk management measures (emission or exposure determinants such as waste water 
treatment or local exhaust ventilation). 


The initial exposure scenario describes the typical conditions of use as existing in the market of a 
substance, based on readily available standard information. If it can be demonstrated that these 
conditions of use control the risks, the initial exposure scenario will become the final exposure 
scenario. The Final ES will be: 


 documented as a subchapter in Chapter 9 of the CSR format 


 and communicated as an annex to the extended safety data sheets to the users. 


If it turns out that control of risks cannot be demonstrated for current practice or based on available 
information, or that other than the standard determinants play a significant role, iterations of the 
CSA have to be made (see Section A.3.1 and Part D). 


A.2.4.3.2 Use and exposure categories 


The level of detail required in describing an exposure scenario will vary substantially from case to 
case, depending on the use of a substance, its hazardous properties and the amount of 
information that can be made available to the manufacturer or importer. Exposure scenarios may 
describe the appropriate risk management measures and operational conditions for several 
individual processes or uses of a substance. An exposure scenario may thereby cover a large 
range of processes or uses.  


Under REACH such an exposure scenario can be called use and exposure category (UEC) 
(Definition in Article 3) or simply broad exposure scenario.  


It is important to note that this categorisation-option in the legal text is based on activities with a 
substance (see use definition Article 3 (24)) or processes. Other criteria to build UEC such as 
exposure routes, exposure patterns (time) or sectors of use are not mentioned in REACH. 


M/I would group those activities/processes under one UEC for which the risk can be controlled by 
the same set of operational conditions and risk management measures. How broad such a 
category is defined, and whether other categorisation-criteria are applied in addition, is the choice 


                                                 


14 In this context “properties” refers to PBT and vPvB  (see Section A.1.2.1) 
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of the registrant. However, the UEC must still correspond to the structure and the content of the 
exposure assessment in the CSR. The possible broadness may be also limited in that respect that 
a too broad grouping may negatively impact on the usefulness of the UEC for the downstream 
user. 


The use descriptor system suggested in Section D.4.3 and Chapter R.12 of the Guidance 
Document is built on categories of processes/activities (descriptor 3) and product categories 
(descriptor 2 and 4). It can be used to identify pre-populated initial exposure scenarios (including 
OC and RMM) and to link these with exposure estimation tools. It thus supports exposure related 
categorisation of processes/activities/products relevant in the market of a substance.  


A.2.4.3.3 Generic exposure scenarios 


The term generic exposure scenario is not defined in REACH. In the context of the current 
guidance, a generic ES means an exposure scenario covering the typical conditions of use for a 
certain type of chemical product in the corresponding sectors of industry. 


A generic ES (GES) may be defined as a single ES that describes the relevant OC and RMMs for 
the typical use conditions relevant to operations of a DU sector, in particular SMEs. This means 
that the GESs supporting the substance are oriented towards the areas of application of the 
substance. Thus DUs only have to select the GES(s) relevant to the sector for which the GES is 
intended and for which the use is supported. To account for potentially different substances with 
differing hazard and physico-chemical characteristics being used for the same application, it is 
necessary to support each GES with a statement specifying the ‘boundaries of application’. This 
may provide additional help to DUs on the extent to which the advice can be reliably applied. 


A.2.4.4 Exposure Scenarios for substances in mixtures 


Where a substance is being used in a mixture, an ES might need to be developed for this use of 
the substance. Depending on the situation, either the M/I or the DU can take the initiative to 
develop the initial ES that includes the identified use of the substance in a mixture. The risks 
associated with this use need to be covered in the exposure assessment, as part of the life-cycle of 
the substance that includes the downstream uses. 


The formulators usually have the necessary knowledge on operational conditions and RMMs 
appropriate for formulating and using the mixture. Initial ESs could therefore also be made by the 
formulator.  


It would facilitate the formulator's task of consolidating ES for single substances into an SDS for 
the mixture, if the registrants would tune the ES for the individual substances to the needs of the 
formulators (see Guidance for Downstream Users) 


In most cases, a mixture containing classified substances in a concentration greater than the 
concentration limits in REACH Article 14 will lead to the classification of the whole mixture as 
dangerous. This corresponds to the current requirements for classification and labelling under the 
EU Dangerous Preparations Directive (1999/45/EC). 


The formulator has to provide appropriate information on safe use to his professional or industrial 
customers. In some cases, an ES for one of the substances in the mixture may cover the whole 
mixture. In such case, the relevant exposure scenario can simply be passed on if considered 
appropriate. In other cases, it could occur that the single exposure scenarios for the different 


components fulfilling any of criteria of the Article 14(4) hazard classes, categories or properties15  
in the mixture sold to the customers may lead to conflicting advice related to safe use of the whole 


                                                 


15 In this context “properties” refers to PBT and vPvB  (see Section A.1.2.1) 
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mixture. Then, the formulator may need to consolidate the different exposure scenarios into one 
ES or SDS for the mixture.   


REACH does not require that the ESs for the individual substances in a mixture have to be merged 
when a formulator prepares a SDS. However, any DU shall identify and where suitable recommend 
appropriate measures to control risks identified in a SDS for the entire mixture. This implies that 
the different pieces of information are taken into account when developing a SDS for the mixture. 
The SDS for the mixture should offer consistent advice on operational conditions and risk 
management measures in the main body of a SDS and in ES(s) annexed to the SDS. The relevant 
methods can be looked up in the guidance on preparations in the Guidance for Downstream Users, 
section 14. 


If a mixture supplied to the customer is not classified as dangerous but contains a hazardous 
substance (with ES(s) received by the formulator) in concentration exceeding any of the thresholds 
laid down in Article 31(3) of REACH, additional communication obligations may exist from the DU 
to the end-user, for instance communicating specific conditions of use (including use conditions or 
uses advised against), the identity and the hazard identification of the relevant component(s) of the 
mixture. However, it may be that it is not always relevant to attach a certain ES to a SDS for a non-
dangerous mixture, for instance, if the ES for that substance defines that the substance can be 
used in the mixture below a defined concentration level without further RMMs or OCs, and the 
substance is present in the mixture below that concentration. 


A.2.4.5 Exposure scenarios for substances in articles 


According to REACH Article 3(3), an article is an object which during production is given a special 
shape, surface or design which determines its function to a greater degree than does its chemical 
composition. Typical articles are textiles, paper sheets, plastic or glass bottles and tyres.  


A substance incorporated into an article becomes part of that, e.g. dye stuffs in textile-articles, 
pigments in plastic articles or stabilisers in tyres.  


The substance then enters into the service-life-stage of the article. A registrant of a substance 


fulfilling any of the criteria of the Article 14(4) hazard classes, categories or properties16 has to 
cover all identified uses and resulting life cycle stages in his CSA/CSR. If the incorporation of the 
substance into an article is an identified use, he has to include the service-life stage and final 
waste stage into his CSA/CSR.  


If a DU incorporates a hazardous substance (on its own or as part of a mixture) into an article, the 
SDS received from the supplier may or may not contain an exposure scenario covering the 
process of incorporating the substance into the article as well as the service life and waste life 
stage of the article. If his conditions of use are outside an ES received, the DU has the choice of 
informing his supplier of this use or carry out an own safety assessment for the substance in that 
use. Note that this type of DU is also an article producer and may have additional article producer 
obligations (see Section A.4.2). 


As will be further explained in Section A.4.2, the article producer will under certain circumstances 
have to register substances intentionally released from articles and/or notify contained substances 
of very high concern. These activities may also require conducting a CSA/CSR and possibly 
preparation of exposure scenarios. 


Guidance on how to build exposure scenarios for the service life stage and the waste life stage of 
articles can be looked up in Part D and R.13. 


                                                 


16 In this context “properties” refers to PBT and vPvB  (see Section A.1.2.1) 


22 



http://guidance.echa.europa.eu/index_en.htm





Part A – Introduction to the Guidance Document  


A.2.5 Identification and documentation of control of risks in the CSR 


The iterative CSA process of hazard assessment, exposure assessment and risk characterization 
ends when the information requirements for intrinsic properties are fulfilled and risks are shown to 
be controlled for all exposures and all exposure scenarios. If additional testing is required for tests 
mentioned in Annexes IX or X before control of risks can be demonstrated, this should be identified 
and a justified request for testing should be submitted to the European Chemicals Agency (ECHA) 
as part of the registration dossier. While waiting for results of further testing, interim operational 
conditions and RMMs intending to manage the potential risks that were identified in the CSA need 
to be put in place and, where relevant, recommended to downstream users and recorded in the 
exposure scenario.  


The final exposure scenarios including the recommended operational conditions (OCs) and risk 
management measures (RMMs) for the manufacture and identified uses are to be documented in 
the CSR (see Part F) and communicated to downstream users of the substance  annexed to the 
SDS (see Part G). 


A.2.6 Iterations of the CSA 


If, based on the initial ES, it cannot be demonstrated in the CSA process that risks are controlled, 
further work is needed. In an iteration of the CSA, information at any point of the assessment cycle 
can be re-assessed and refined. The CSA process can be refined in any number of iterations, until 
risks are shown to be controlled. Such iterations must be realistic to the extent that the 
recommended operational conditions (OCs) or RMMs can be implemented in practice. 


The following refinement options are available, depending on what the assessor and his company 
consider being the most efficient strategy. It should be noted that refinement has two meanings.  


The first is based on refinement of the information that goes into the CSA, to more accurately 
reflect the current conditions without actually changing any conditions of use.  The second 
meaning is the actual refinement or improvement of operational conditions and risk management in 
practice, which is then reflected in the input into the CSA. This may include more stringent as well 
as less stringent measures to control the risk. 


Improving the hazard information - if a limited toxicity data set is available to derive PNECs or 
DNELs, it is common to use relatively large assessment factors (see Part B) In such cases, 
collecting additional information may lead to the use of less stringent assessment factors that 
account for the increased confidence in the data (cf. Chapter B.7 on DNEL and PNEC derivation,).  
However, the risk characterisation may also point out that certain risks are not controlled and that 
additional data needs to be collected. This may occur for instance if the CSA points to significant 
emissions to the soil compartments. In such a case, additional soil toxicity data may need to be 
collected.  


Improving the exposure information – Iterations on exposure data or on assumptions may be 
necessary by adapting or improving any default input values for which this is considered 
necessary: refinement of data on substance properties, emission data, exposure assumptions, 
model definition or complexity (e.g., go to less conservative assumptions), or replace model 
predictions by measured data.  


Improving information on operational conditions - The description of the operational conditions can 
be refined to get closer to reality, for example duration or frequency of activities can be adapted, 
(e.g. a default 8 hr/day shift is assumed while in practice it is only 4 hr/day). If further refinement is 
needed, recommended operational conditions could be tightened or changed. 


Improving information on risk management - The initial exposure scenario is based on available 
information on implemented and recommended RMMs. Therefore, when the residual exposure still 
suggests the potential for risks, stricter RMMs can lower the exposure. Several options can be 
explored to improve the information on RMMs. This could be demonstrating and documenting a 
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higher efficiency of the implemented RMMs than the default assumptions. Another option is to add 
RMMs that were not yet present such as on-site waste water treatment, changing to a closed 
system or improved recirculation of processing chemicals. In general, safer alternatives or process 
and technical controls have priority over RMMs based on personal protection equipment. 


A.2.7 Iteration strategy  


Due to the flexibility of the CSA under REACH, the most efficient strategy to achieve control of 
risks differs from assessment to assessment. In general, the quickest and possibly most cost-
effective approach is to improve the realism of the exposure and risk management assumptions of 
the assessment. If it can be demonstrated that initial hazard and or exposure information can be 
replaced by improved and more realistic information, further testing or additional RMMs may not be 
needed. It may be best to first exhaust the iteration possibilities with the available data or consider 
collecting additional exposure information or measurements. If enough exposure information is 
available, more complex exposure models ('higher tier' models) may be employed to get a more 
precise exposure estimate. Running such models would normally require collection of additional 
information related to the use and use conditions of the substance. The trade-off between 
additional investment in information collection and an improved exposure assessment depends on 
many factors and varies from case to case. In some cases the safety assessment may lead to the 
conclusion that certain types of uses can no longer be supported and thus can not be covered by 
the ES. 


Uncertainties are present in all steps of the CSA. Practical guidance has been developed to help 
the registrant to determine the influence of uncertainties on the risk characterisation at any stage 
during iterations of the CSA (see Chapter R.19). Uncertainty analysis can be used in the CSA 
iterations to test the robustness of the risk characterisation, identify the most uncertain inputs to the 
entire CSA (whether hazard or exposure related) that influence the risk characterisation, and 
thereby to decide on the most cost-effective way to collect additional information on these 
elements to improve the CSA and risk management. 


A.2.8 Updating the CSA 


New information which becomes available after registration may trigger the obligation to update the 
exposure scenarios, the CSA and the CSR. Then the registration also needs to be updated. Such 
information is for example: 


 A new identified use of the substance promoted by the substance M/I which leads to an update 
of exposure scenarios.  


 A new identified use made known by downstream users in response to the extended safety 
data sheet and supported by the M/I. This applies if the use cannot be covered by the use 
conditions in one of the already existing exposure scenarios. 


 A new use advised against 


 Additional information on the conditions of use for an already identified use, becoming available 
after the registration that require changing operational conditions or RMMs  


 New information on the physicochemical properties or adverse effects of a substance has been 
identified or results of tests proposed to the ECHA have become available. 


 Change in classification. 


 If changes of production volume and/or import volume result in a change of tonnage band 
requiring additional hazard information. 


 The exposure scenario or other information needs to be changed due to decisions by the 
Authorities under REACH procedures (information requested under evaluation(s), granted or 
refused authorisation or new restrictions, harmonised classification and labelling). 
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A.2.9 Chemical safety report 


The final or updated CSA, including the final exposure scenarios and the associated exposure 
estimation needs to be documented in the chemical safety report (see Part F) and submitted to the 
Agency with the technical dossier. 


A.2.10 Exposure Scenario annexed to the safety data sheet 


The final exposure scenarios can be extracted from the CSR implemented for own uses and 
converted into the Annex(es) for the extended safety data sheets for downstream uses. Different 
options exist for the way the ES information is translated to the SDS, as explained in Part G. 


One or more different exposure scenario annexes are needed to communicate the information 
relevant to the respective customers, depending on the diversity of the conditions under which the 
substance is used by different downstream user groups. Several identified uses can be addressed 
in one exposure scenario, if the operational conditions and the risk management measures 
(leading to comparable levels and patterns of exposure) are the same. Also, the same ES annex 
may be used for various safety data sheets for different substances, provided it has been 
demonstrated in the CSRs that control of risks can be ensured. Thus, the exposure scenarios and 
safety data sheets in the portfolio of the supplier may be combined with each other as appropriate. 


A.3 COMMUNICATION IN THE SUPPLY CHAIN 


This section will outline the REACH obligations and briefly introduce options in relation to 
communication within the supply chain(s). As highlighted, early and upfront communication will in 
many cases significantly facilitate compliance with the requirements. See Part D for further details. 


A.3.1 Shared responsibility and communication in the market 


Once a substance fulfils any of the criteria of the Article 14(4) hazard classes, categories or 


properties17 , exposure assessment is required to demonstrate control of risks for the entire life 
cycle of a substance. Exposure assessment may also be required in relation to exposure based 
waiving (Chapter R.5). This is a shared responsibility for all actors in the supply chain, except 


those i) transporting chemicals, ii) treating waste for recycling18 or final disposal and iii) using 
chemicals in private households.  


Companies using substances on their own or in mixtures are defined as downstream users under 
REACH. Consumer use of substances and mixtures is not a downstream use, but may be an 
identified use. 


Downstream users incorporating substances into articles are at the same time article producers. 
Article producers and importers of articles are subject to specific requirements under REACH (see 
Section A.4.2 and Guidance for articles). 


Companies or consumers that are only supplying articles (into which substances have been 
incorporated) are not downstream users according to REACH, but will be referred to as 'article 
suppliers'. These may also be subject to specific requirements (see Section A.4.3 and Guidance 
for articles). 


                                                 


17 In this context “properties” refers to PBT and vPvB  (see Section A.1.2.1) 


18 Companies re-introducing recovered substance(s) (on its/their own or in mixtures) as products into the market must 
however check whether or not they have to register these recovered substances. 
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A.3.2 Organise dialogues in the supply chain 


The identification of uses of a substance is the first step in building exposure scenarios and 
carrying out a CSA for these scenarios. To carry out the CSA, the manufacturer or importer of a 
substance needs to possess or to collect sufficient information on how the substance is being used 
by the various actors in the supply chain. REACH does not require the M/I to collect all the details 
on uses. However the M/I is obliged to make himself aware of all the conditions which determine 
exposure, wherever his substance is used throughout his markets. This includes his immediate 
customers as well as the markets of his customers further down the chain. The level of detail 
required depends on the hazard profile of the substance, the principal exposure potential 
connected to the use, and the principal means of risk management the different user groups have 
at their disposal. 


Two mechanisms are foreseen in REACH to increase the knowledge of M/I: 


Interaction before registration:  


The downstream user has the right to make known his use(s), including supporting information on 
the conditions of use (or information on measured exposure levels) in writing at least one year 


before the corresponding registration deadline.19.  


Also the manufacturers and importers may start a dialogue with representative customers to get 
more knowledge on the general or specific conditions of use downstream. There are various ways 
to start the dialogue. M/I may for example develop initial exposure scenarios based on in-house 
knowledge, and send these for feedback to selected/all customers before registration. Also visits to 
selected customer sites may be a useful way to promote the dialogue. 


Interaction after registration:  


The downstream user can make his use known (including supporting information) for a registered 
substance at any time after registration. The M/I is obliged to process the received information in 
order to decide whether i) he can include the use in one of the already existing exposure scenarios 
or ii) the registration needs to be updated with a new exposure scenario or iii) whether he is unable 
to support the use based on health and environment concerns. 


                                                 


19  See Articles 37(2), 37(3) of the REACH Regulation. 
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Figure A.3-1: Overview of dialogues in the supply chain.  


In order to avoid significant updating of registration dossiers, a high number of downstream user 
CSAs after registration, and high efforts in communication up and down the chain in single 
supplier-customer dialogues, coordinated interaction well in time before registration should take 
place. It is therefore recommended that M/I and DU seek co-operation and dialogues through their 
associations (see overall mechanisms in Figure A.3-1). This may include: 


 Reaching agreement on the format and the core content of exposure scenarios among the 
manufacturers/importers of substances with similar markets 


 Reaching agreement among downstream users on the standard conditions of use existing in 
certain sectors/branches. This may include dialogues between formulators / distributors and 
the industrial/professional end-users of substances as such or in mixtures (see second 
dialogue circle in Figure A.3-1) 


 Reaching agreement between M/Is and DUs on a number of generic exposure scenarios 
reflecting the conditions of use in a certain market. 


Figure A.3-1 illustrates the basic mechanism to increase the knowledge of M/I on the conditions of 
use in his supply chain (arrows “pumping” information upstream). During its life cycle the 
substance passes various stages in the supply chain (arrows indicating the substance flow down 
the chain).  


Often M/I does not supply the substance directly to the final downstream users, but various DUs 
mixing chemicals may sit in between. M/I will receive the information on uses and conditions of use 
through his immediate customers. In all these activities, the associations at different levels of the 
supply chain may take an active role in setting up efficient communication systems. 


Guidance on how to run the process of exposure scenario building is provided in Part D. This 
includes a number of suggestions how to organise the dialogues in an efficient way, suitable to 
manage the registration process under REACH.    
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A.3.3 Key tasks in the supply chain 


Box A-1 provides an overview on the key tasks to be implemented along the supply chain. The key 
tasks are assigned to the roles defined in REACH. The downstream user role is split into various 
roles, of which the most important ones are: Formulators (F) of mixtures from substances or 
mixtures, and industrial or professional end-users of substances or mixtures (E). Industrial end-
users of mixtures are often at the same time producers of articles. Although consumers are end-
users, they are not considered downstream users according to REACH. Some actors may have 
several roles, e.g. a manufacturer can also be a downstream user, or a formulator can also be an 
end-user of e.g. a processing aid. For more details on identifying DU roles, see section 2 of the 
Guidance for Downstream Users. 


For each of 14 key tasks identified, Box A-1 gives a reference to the corresponding sections in this 
guidance, or makes a cross reference to the Guidance for Downstream Users. 


The tasks are summarised in
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Figure A.3-2. 


 


BOX A-1: KEY TASKS RELATED TO THE CSA, FOR 
MANUFACTURERS (M), IMPORTERS (I) AND DOWNSTREAM 
USERS (DUS). DUS CAN BE FORMULATORS (F) OR END 
USERS 


1. M/I: identify if a CSA is needed (substances manufactured or imported on their own or in 
mixture ≥ 10 t/y or articles produced or imported and containing substances ≥ 10 t/y that 
are intended to be released). Check the exemptions for this requirement (REACH art. 14). 


2. M/I: Conduct hazard assessment: determine the classification and labelling of the 
substances (if any) and establish the relevant derived no-effect levels (DNELs) and 
predicted no-effect Levels (PNECs) (see Part B).  


3. M/I: Determine if substance is considered to be persistent, bioaccumulative and toxic (PBT) 
or very persistent and very bioacccumulative (vPvB), and if so, characterise all emissions 
throughout the lifecycle of the substance that result from manufacture and identified uses 
(see Part C)  


4. M/I: Identification of uses (including those made known by DUs), including as a minimum, a 
brief general description of identified uses (see Section D.3.3). If the substance does not 
meet any of the criteria of the Article 14(4) hazard classes, categories or properties26 , go to 
step 7. 


5. M/I: For substances fulfilling any of the criteria of the Article 14(4) hazard classes, 


categories or properties20: conduct an exposure assessment and risk characterisation (see 
Parts D and E). Develop one or more initial exposure scenarios. Describe the conditions of 
use in the initial ES(s) based on current practice and readily available information (see Part 
D), with emphasis on  


o Technical description of process and/or activities carried out with the substance 


o Operational conditions of use that are relevant for controlling risks 


o Risk management measures  


6. M/I: If risks are not controlled, the hazard and/or exposure assessment has to be refined. 
The hazard assessment, exposure scenario or the estimation of exposure needs to be 
iterated until control of risks can be demonstrated (see Part E). This may include 


o modification of risk management measures (RMM) or operational conditions (OC) 
and/or 


o limiting the uses of a substance covered by the CSA and/or 


o collecting further information on substance properties and refining the hazard 
assessment 


o refining the estimation of exposure to better reflect the situation where the ES(s) are 
implemented  


After iteration(s), assess whether risks are controlled (see Part E). 


                                                 


20 In this context “properties” refers to PBT and vPvB  (see Section A.1.2.1) 
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7. M/I: Document the CSA in the chemical safety report (CSR). If an exposure assessment 
was done, document control of risks based on exposure scenarios and the related 
exposure estimation (see Part F) 


8. M/I: Integration of information relevant for the DU into the extended safety data sheet (see 
Part G)  


9. F: Comparison of the exposure scenario received from supplier with the uses and the 
actual conditions of use at formulator’s level and further downstream; in case the conditions 
of use are not covered in the exposure scenario, the formulator may take the following 
action (see [Guidance for Downstream Users)    


o adapt his own conditions of use  


o approach the supplier with the aim of identifying his own as well as downstream use 
and operational conditions and suggest respective modification of the exposure 
scenario or 


o conduct an own CSA and, where required, report to the Agency  or 


o replace the substance by a non hazardous alternative or an alternative with a more 
suitable ES  


10. F: If relevant, communicate to the supplier new information on hazardous properties of the 
substance not mentioned in the safety data sheet or information that calls into question the 
appropriateness of risk management measures suggested by the supplier (see Guidance 
for Downstream Users). 


11. F: Forward the exposure scenario information for the different hazardous substances in a 
mixture to the DU, in an appropriate manner. This is further detailed in Part G and the 
Guidance for Downstream Users. 


12. Professional/industrial end-user of the substance: Comparison of the exposure scenario 
received from supplier with i) the uses and the actual conditions of use at the level of 
substance/mixture end-user and ii) the conditions of use in the life cycle stages resulting 
from the use (service life in articles and waste life stage); in case the conditions of use are 
not covered in the exposure scenario, the downstream user may take the following action 
(see Guidance for Downstream Users): 


o adapt his conditions of use and/or the conditions of use in the life cycle stages 
resulting from his use 


o approach the supplier with the aim of identifying his own use as well as downstream 
use and operational conditions and suggest respective modification of the ES or 


o conduct an own CSA and, where required, report to the Agency  or 


o replace the substance by a non hazardous alternative or an alternative with a more 
suitable exposure scenario. 


13. Professional/industrial end-user of the substance: At any time, communicate to the supplier 
new information on hazardous properties of the substance that is not mentioned in the 
safety data sheet or information calling into question the appropriateness of OCs or RMMs 
suggested by the supplier (see Guidance for Downstream Users).  


14. Professional/industrial end-user of the substance and subsequent article suppliers: 
Industrial end-users are often article producers. These may have notification and 
registration requirements (see Guidance for articles). Specifically for substances of very 
high concern on the candidate list, that are contained in articles > 0.1%, they have to 
supply information to the professional, industrial recipient of the article in order to allow safe 
use of the article. This obligation pertains to all suppliers in the article supply chain. On 
request, also supply this information to consumer (see Guidance for articles). 
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Figure A.3-2: Overview of key tasks to be implemented along the supply chain 


M/I = manufacturer/importer, downstream users are divided in F = formulator and E = end user 
(professional or industrial) of a substance on its own or in a mixture. Each task delivers an output 
in the form of information exchange or documentation of the results of the CSA in the ES, the CSR 
or the SDS  
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A.4 CSA FOR DIFFERENT ACTORS 


A.4.1 CSA for a so-far unsupported use by a DU 


Aim    


A downstream user may find that the exposure scenarios and the conditions of use contained in it, 
as received from the upstream supplier, do not cover his actual conditions of use or uses further 
down the supply chain. The first action a DU can take is to inform this supplier of his use and 
supporting information to allow his use to become an identified use and the supplier to develop an 
ES and include it in the SDS. If not, the duty to carry out a CSA for a particular use or for certain 
conditions of use then shifts from the M/I to a downstream user. This will for instance happens in 
the following situations: 


 A supplier has already advised against a particular use but a downstream user nevertheless 
wants to apply the substance for such use. The same applies in a situation where a supplier 
refuses to include a newly identified use from the DU upstream into the SDS, e.g. based on 
health and environment considerations. 


 The downstream user considers the use confidential business information. 


In such cases21 the DU is obliged to take over the responsibility for conducting the CSA for that 
use (see also Section A.3.2) and, where required, report this to the Agency. More detail on how the 
DU can check coverage of the ES can be found in the Guidance for Downstream Users. 


In those cases, the DU-CSA will need to cover the life-cycle of a substance as its receipt by the 
downstream user, for his own uses, as well as for identified uses further down the supply chain and 
resulting life cycle stages, if this is not covered by an ES supplied to him. When a DU decides to 
prepare his own CSA/CSR, the M/I has no additional obligations to this specific DU, other than 
communicating the relevant SDSs (on further requirements, see Guidance for Downstream Users). 


CSA and CSR 


The different steps of a downstream user CSA are detailed in Box A-2. The emphasis of the CSR 
is on developing exposure scenarios for uses that are not within the boundaries of the ES supplied 
to the DU by his supplier. The exposure and risk characterisation of the CSA can be refined, if 
necessary, in order to control risks from the use of the substance. 


If additional information on hazard (beyond what the DU has received from his supplier) is needed, 
the DU should generate or collect this information, if needed supported by a proposal for testing 
when testing on vertebrates is needed. 


It is quite likely that the identified uses a DU wants to assess and notify is related to mixtures which 
possibly contain various classified substances. Developing an ES for mixtures is explained in the 
Guidance for Downstream Users] 


Additional duties in the supply chain, in relation to substances in mixtures, are listed in steps 9-14 
of the general duties of actors in the supply chain (Box A-1). 


BOX A-2: STEPS TO PREPARE A DOWNSTREAM USER 
CHEMICAL SAFETY ASSESSMENT (DU-CSA) 


1. DU: Consider the need for preparing a DU-CSA (see introduction to section A.3.2). 


                                                 


21 Unless exempted according to Article 37 (4)   
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2. DU: If a DU-CSA is needed, start with identification of uses, including brief general description 
of identified uses of the substance, starting with the receipt and use of substance by the DU 
and covering any identified uses further down the supply chain as well as life-cycle stages 
resulting from own and identified uses, including service life and waste stage (see Part D). 


3. DU: Determine if the hazard information in the SDS received is adequate for the identified 
use(s). Normally, the DNEL/PNEC as supplied can be incorporated in the CSA/CSR. In some 
cases, additional hazard assessment and DNEL/PNEC calculations may be needed. Further 
hazard assessment may also be needed for endpoints for which no DNEL can be set (see Part 
B). If the DU CSA is conducted for a mixture this will entail an integrated advice in the SDS on 
conditions of use for all classified substances in the mixture (see Part G and Guidance for 
Downstream Users). 


4. DU: Develop initial ES (which may be partly based on the exposure scenario(s) supplied by the 
M/I), containing a description of conditions of use ensuring control of risk, based on current 
practice and readily available information  (see Part D). This includes 


o technical description of process and/or activities carried out with the substance 


o other operational conditions of use 


o risk management measures 


4a. DU: Exposure estimation (quantitative/qualitative) and risk characterisation for each ES (see 
Chapter D.5 and Part E) 


4b. DU: If the risk is not controlled, iteration of the exposure scenario or the assessment needed 
until control of risks can be demonstrated. This may include 


o modification of risk management measures (RMM) or operational conditions and/or 


o limiting areas of use of a substance and/or 


o collecting further information on substance properties and/or conditions of use 


o refining exposure estimation 


5. DU: Finalise exposure scenario(s), document them and the risk characterisation in Chapters B.9 
and B.10 in the CSR (see Part F) 


6. DU: Integration of information relevant for the next DU into the extended safety data sheet  (see 
Part G and  Guidance for Downstream Users 


 


A.4.2 CSA to support registration by a producer or importer of articles 


Aim 


To support producers and importers of articles22 in preparing a chemical safety assessment, 
where required as part of registration of substances in articles.  


When is CSA and CSR required 


Producers or importers of articles need to register substances in articles, and supply a CSR as part 
of the registration dossier when all of the following conditions are met:  


                                                 


22 NB! As noted in section A.2.8, the producer of an article is considered a downstream user (DU) regarding the process 
of incorporating a substance (as such or in mixtures) into an article. The obligations related to the produced article are 
different. An article producer will be abbreviated ‘(P)’ of an article, to distinguish this from a manufacturer of a substance 
(M).  
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 The substance is contained in an article, i.e. an object which during production is given a 
special shape, surface or design which determines its function to a greater degree than does 
its chemical composition (REACH Article 3(3)). 


 The substance is intended to be released during normal and reasonably foreseeable conditions 
of use  


 The total amount of the substance present in the articles is at least 10 t/y per producer or 
importer. NB: if the substance is present between 1 and 10 t/y per registrant, the substance has 
to be registered for that use but no CSA/CSR is needed. 


 The substance has not been registered for that use (if this would be the case, no registration is 
required). NB! Potential registrants of substances in articles should in any case consider pre-
registration. This is further explained in Guidance for articles.  


 


A registration (and therefore where needed a CSA/CSR) can be requested by the Agency for any 
substance for which it has grounds to suspect that it is released (including un-intentional releases) 
and if having grounds to suspect that this release could pose a risk to man or the environment, 
unless the substance has already been registered for that use. This can apply to substances 
present in the articles in quantities totalling 1 tonne or more per producer or importer per year. 


The guidance on requirements for substances in articles contains more detailed guidance assisting 
producers/importers of articles in finding out whether or not they have registration requirements 
under REACH (Guidance for articles) 


 


Scope of the CSA/CSR 


The CSA/CSR should focus on exposure to the substance released during service life of the article 
(see Chapter R.17) (for industrial workers, professional use, consumers and environment) and 
exposures during the subsequent waste stage (see Chapter R.18). Note that service-life can lead 
to wide dispersive emissions to the environment including exposure of humans via the 
environment, depending on substance and matrix properties. The CSR and the ESs contained in it 
should therefore take account of the potential for exposure by different or multiple pathways, and 
the emissions from articles during their service-life and waste-stage. The overview of the different 
steps for a CSA is given in Box A- 3. 


A general framework for exposure assessment of substances in articles can be applied (see Part D 
und Chapter R.13), independent of whether the assessment is part of the CSA for a substance, or 
a registration of a substance in an article with intended or un-intended release of a substance. 


Other obligations for article producers/importers  


Producers/importers (P/I) of articles may have notification and communication requirements related 
to substances contained in articles, if they are of very high concern (SVHC) and placed on the 
candidate list for authorisation (Article 7(2)). This is further explained in the Guidance for articles. 


 


Obligations for article suppliers (actors in the article supply chain) 


Any supplier of an article may have article supply chain communication requirements related to the 
content of SVHC. See Guidance for articles for further details. 


Finally, it should be noted that substances in articles can be subject to restrictions (see REACH 
Annex XVII). General and specific duties in the supply chain, in relation to substances in articles, 
are listed in steps 9-14 of the general duties of actors in the supply chain (Box A- 1). 
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BOX A-3: STEPS TO PREPARE A CSR FOR SUBSTANCES IN 
ARTICLES INTENDED TO BE RELEASED. P/I: 
PRODUCER/IMPORTER. 


1. P/I: Consult Guidance for articles to establish possible registration, notification and 
communication requirements. 


2. P/I: If registration is needed, identify if a CSA is needed (Total amount of substance in the 
articles produced or imported ≥ 10t/y).  


3. P/I: Consider pre-registration and how data collection on inherent properties can be established 
(Guidance on registration) 


4.  


5. P/I: determine whether or not the substance fulfils any of the criteria of the Article 14(4) hazard 
classes, categories or properties30  (do a hazard assessment and PBT/vPvB assessment) to 
establish whether exposure scenarios are required (see Parts B and C).  


6.  P/I: For substances in articles fulfilling any of the criteria of the Article 14(4) hazard classes, 


categories or properties23: Conduct exposure assessment (Part D). It is expected that a set of 
generic exposure scenarios for article categories can be developed. The initial exposure 
scenario should contain (see Part D):  


o Description of use and purpose of the article 


o Other operational conditions of use 


o Risk management measures, including packaging or product design 


6. P/I: Estimation of release and exposure (quantitative) and risk characterisation (see Chapter 
R.17 and Part E). 


7. P/I: If risk is not controlled, iteration of the exposure scenario or the assessment needed until 
control of risks can be demonstrated. This may include 


o modification of risk management measures (RMM) or conditions of use and/or 


o limiting areas of use of a substance and/or 


o changing the product design or 


o collecting further information on substance properties and/or conditions of use 


o refinement of exposure estimates 


8. P/I: Final ES, documentation of CSA in the CSR (see Part F) 


9. SDS are not required for articles. However, Article 33 communication requirements related to 
SVHC on the candidate list may apply to all actors in the article supply chain (see Box A-1 and 
Guidance for articles) 


 


                                                 


23 In this context “properties” refers to PBT and vPvB  (see Section A.1.2.1) 
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A.4.3 CSA to support the request for authorisation of substances of very high 
concern  


Aim 


Some substances are regarded as substances of very high concern (SVHC) due to their 
hazardous properties, which means they may be subject to authorisation by the Commission. The 
list of substances subject to authorisation will be contained in Annex XIV of REACH. An application 
for authorisation needs to be accompanied by a CSR, unless this is already submitted as part of 
registration of the substance and updated, where necessary.  


Category 1A and 1B CMR substances24 and PBT and vPvB substances are considered SVHC. 
On a case-by case basis, other substances with scientific evidence of probable serious effects of 
an equivalent level of concern as the CMR, PBT and vPvB substances, can be identified by 
authorities and proposed for subsequent prioritisation for and inclusion in Annex XIV (Art. 57). 
Further information is contained in the Guidance on identification of SVHC and the Guidance on 
Annex XIV inclusion.  


Authorisation of substances is explained in detail in the Guidance on authorisation application. 
Authorisations can be granted on two bases (Article 60). 


a. An authorisation shall be granted if it is demonstrated that the risk to human health or the 
environment from the use of the substance arising from the intrinsic properties specified in 
Annex XIV is controlled in accordance with Section 6.4 of Annex I. In this guidance this is 
referred to as the adequate control route.  


b. An authorisation may be granted if it can be demonstrated that the risk to human health or the 
environment from the use of the substance is outweighed by the socio-economic benefits and if 
there are no suitable alternative substances or technologies. In this guidance this is referred to 
as the socio-economic analysis (SEA) route.  


 


It should be noted that authorisation cannot be granted in accordance with “the adequate control 
route’ for PBT/vPvB substances and substances of equivalent concern which have been identified 
due to PBT/vPvB properties. The adequate control route can neither be applied to CMR (cat 1 and 
1B) substances or substances of equivalent level of concern for which it is not possible to 
determine a threshold in accordance with Section 6.4 of Annex I. (Art 60(3)). In these cases, 
authorisation may only be granted via the so called socio-economic route (see Guidance on 
authorisation). Thresholds may be derived for reprotoxic substances and in these cases adequate 
control could be demonstrated, and the Socio-economic route would not be needed. However, in 
all cases the CSR needs to be done in accordance with the principles in REACH Annex I. 


CSA and CSR 


All authorisation applications need to include a CSR or refer to one submitted as a part of a 
registration dossier. In cases where a CSR is developed or updated for the purposes of an 
application for authorisation, it only needs to cover the identified uses applied for and can be 
limited to the risks to human health and/or the environment arising from the intrinsic properties 
specified in Annex XIV. The hazard assessment part of the applicant’s CSR needs to be based on 
the Annex XV dossier that led the substance to be included in Annex XIV. The remainder of the 
CSR has to be developed in accordance with Annex I for which the standard guidance on 
CSA/CSR can be used. Depending on the substance properties this includes a quantitative or a 
qualitative risk characterisation, in accordance with either Section 6.4 or 6.5 of Annex I and 
following the general CSA guidance. The steps to develop a CSR to support an authorisation 
request are detailed in steps 1-7 of Box A- 4.  


                                                 


24 CMR: Carcinogenic, Mutagenic or Reprotoxic substances. 
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The CSR for authorisation shall not include risks to human health arising from the use of a 
substance in a medical device (falling under Directives 90/385/EEC, 93/42/EEC or 98/79/EC).  
According to Art 62(5)(b) the applicant can provide a justification for not considering risks for man 
or the environment, based on a permit granted under the IPPC Directive (96/61/EC) or on a prior 
regulation in the context of the Water Framework Directive (2000/60/EC). 


Additional general and specific duties in the supply chain, in relation to authorisation of SVHCs, are 
listed in steps 9-14 of the general duties of actors in the supply chain (Box A- 1). Further 
information on the requirements on authorisation application can be found in the Guidance on 
authorisation application. 


BOX A-4: STEPS FOR MAKING A CHEMICAL SAFETY REPORT 
TO SUPPORT THE APPLICATION FOR AUTHORISATION  


1. M/I/DU: Document the SVHC properties of the substance for which an authorisation is applied 
for (see Part B and Part C). This documentation has to be based on the Annex XV dossier that 
led the substance to be included on the candidate list and from there to Annex XIV. NB. Hazard 
information that is given in Annex XIV also defines whether or not the substance is eligible for 
authorisation applications for the so called ‘adequate control’ route. It is always possible to 
apply via the so called SEA route. This information is the basis for the remaining parts of the 
CSR. 


a. A CSR already exists from a previous registration: If needed, update the CSR with the 
hazard assessment resulting from the Annex XV dossier and Annex XIV entries.  The 
applicant may decide to cover also other hazardous properties and their risk 
characterisation to allow comparison to potential alternative substances. 


b. No CSR available: The CSR may be limited to cover risks to human health and/or the 
environment arising from the intrinsic properties that caused the substance to be included in 
Annex XIV. The applicant may decide to cover also other hazardous properties and their 
risk characterisation to allow comparison to potential alternative substances. 


2. M/I/DU: Describe the uses for which authorisation is applied for  (see Part D) 


3. M/I/DU: Develop the initial ES. Description of conditions of use, based on current practice and 
readily available information (see Part D) 


 technical description of process and/or activities carried out with the 
substance 


 other operational conditions of use (OC) 


 risk management measures (RMM) 


4. M/I/DU: Estimation of emission/exposure (quantitative/qualitative) and risk characterisation (see 
Parts D and E and PBT assessment) 


5. M/I/DU: Iteration of the exposure scenario or the assessment in cases were risks are not 
controlled 


a) If an authorisation is applied for via the ‘adequate control’ route and if the risks are not 
controlled, iteration of the exposure scenario or the assessment is needed until adequate 
control can be demonstrated. This may include: 


 refinement of exposure estimates to better reflect the implemented or recommended 
conditions of use, e.g. by  


o collecting further information on conditions of use,  
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o use of measured data, 


o use of better models, or 


 modification of risk management measures or operational conditions, or 


 narrowing down the areas of use for which authorisation is applied for. 


b) If an authorisation is applied for via the SEA route, possibilities to improve control of risks 
via iteration of the exposure scenario or the assessment need to be considered with a view 
to ensure minimisation of emissions and exposures as far as possible for SVHC 
substances, and to ensure that it is likely that adverse effects are avoided. This may include 
the same actions as listed under step 5.a.. 


6. M/I/DU: documentation of final exposure scenario(s) and overall CSA in the CSR (see Part F) 


7. M/I/DU: Integration of information relevant for the DU into the extended safety data sheet (see 
Part G). 
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The European Chemicals Agency (ECHA) 
is issuing a series of Fact Sheets each of 
which provides a structured overview of a 
REACH guidance document published by 
the Agency. These documents are 
available in the following 22 languages: 


Bulgarian, Czech, Danish, Dutch, English, 
Estonian, Finnish, French, German, Greek, 
Hungarian, Italian, Latvian, Lithuanian, 
Maltese, Polish, Portuguese, Romanian, 
Slovakian, Slovenian, Spanish and Swedish 


A Guidance Fact Sheet provides a short 
summary of the key aspects of the 
respective REACH Guidance Document 
including bibliographic information and 
other references. 


If you have questions or comments in 
relation to this Fact Sheet please send 
them by e-mail to info@echa.europa.eu 
quoting the Fact Sheet reference, issue 
date and language version, shown above. 


 


 


WHO SHOULD READ THE 
GUIDANCE DOCUMENT? 


For the purpose of REACH substances that 
after having being part of waste materials, 
have ceased to be waste according to the 
Waste Framework Directive1, should be 
understood to be recovered substances. In 
the same way as any other substance falling 
under the scope of REACH, these are in 
principle subject to REACH registration 
requirements. 


The guidance on waste and recovered 
substances is addressed to all companies 
recovering substances from waste within the 
European Economic Area that wish to benefit 
from the exemption to register recovered 
substances under Article 2(7)(d) of REACH. 


 


 


 
                                                 
1 Directive 2008/98/EC of the European Parliament 
and of the Council published on the Official Journal 
of the European Union on 22 November 2008 (L 
312/3). 
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WHAT IS THIS GUIDANCE ABOUT? 


The guidance document describes the 
conditions under which recovery operators 
can benefit from the exemption from the 
requirement to register a recovered 
substance. Furthermore the document 
elaborates on the obligation to share 
information on recovered substances in the 
supply chain, a requirement which is not 
obviated by the exemption. 


The guidance clarifies that all forms of 
recovery, including mechanical processing, 
whenever they result in one or more 
substances as such or in a mixture or in an 
article that have ceased to be waste after one 
or more recovery steps, are considered as a 
manufacturing process. 


For the recovery operator it will be essential to 
clearly identify whether a particular recovered 
material is a substance as such, a mixture or 
an article2 in order to assess potential 
registration requirements. A recovery may 
result in the generation of one or several 
substances as such or a mixture containing 
several substances. When the recovered 
material is to be considered as an article, a 
general registration requirement of the 
contained substances would only apply when 
specific conditions are met3.  


An identity needs to be assigned to the 
recovered substance in the same way as for 
any other substance subject to registration, 
following the guidance on substance 
identification. Due to the complex composition 
of the input waste material the recovery 
operator may need to collect specific 
information relevant to the recovered 
substance.  Whether the recovered material is 
a substance or a mixture, the recovery 
operator has to ensure that the individual 
substances/mixtures have been registered 
before. 


Once the identity of the recovered substance 
has been sufficiently established, the legal 
entities undertaking the recovery can examine 
whether the conditions to benefit from the 
exemption under Article 2(7)(d) of REACH are 
fulfilled:  


European Chemicals Agency 


                                                 
2 The distinction shall be based on the definitions as 
per Article 3 of REACH. 
3 Articles 7(1) and 7(5) of REACH Regulation. 


 The recovered substance must be the 
same as a substance that has already 
been registered. The sameness 
should be assessed on the basis of 
the rules explained in the guidance on 
substance identification. The decision 
has to be based on the sameness of 
the main constituents. 


 The recovery operator must ensure 
that certain information on the 
registered substance is available to 
him. The information needs to comply 
with the requirements of Articles 31 or 
32 of REACH concerning information 
provision. The recovery operator must 
have available one of the following, 
depending on the case: 


o a Safety Data Sheet (SDS) for 
the registered substance, with, 
if applicable, the annexed 
exposure scenario; 


o other information sufficient to 
enable users to take protection 
measures for the registered 
substance in case no SDS is 
required; or 


o the registration number, if 
available, the status of the 
substance under any 
authorisation, details of any 
applicable restriction and 
information to allow appropriate 
risk management measures to 
be identified and applied. 


Regarding the first condition, one needs to 
know the registration status of the substance. 
It is sufficient that a registration has been filed 
for the same substance by any registrant. The 
originally registered substance and the 
recovered substance do not have to be part of 
the same supply chain leading to generation 
of the waste. Furthermore, since the life cycle 
of a registered substance ends with the waste 
stage, the uses of a recovered substance do 
not have to be covered in the exposure 
scenario of the “original” substance. 


The main sources of information on the 
registration status of substances for the 
recovery operator are: the SIEF (if the 
substance to be recovered has been pre-


 



http://guidance.echa.europa.eu/guidance_en.htm

http://guidance.echa.europa.eu/guidance_en.htm

http://guidance.echa.europa.eu/guidance_en.htm

http://guidance.echa.europa.eu/guidance_en.htm
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registered), ECHA4’s dissemination website 
and information provided by recovery 
associations. 


Regarding the second condition, the legal 
entity performing the recovery must have 
available the information required by Article 31 
or 32 of REACH. With the exception of the 
SDS, the format in which the information has 
to be available is not specified. Recovery 
operators will usually not receive an SDS or 
other safety information. Whenever required, 
they need either to prepare an SDS 
themselves or agree with the owners of 
existing SDSs on using those. They can use 
any available information, starting with the 
information on the ECHA website. However, 
the recovery operator must ensure that he 
does not violate any intellectual property rights 
and make sure that he has legitimate access 
to the information.  


Recovery operators need to assess 
themselves the appropriate source of 
information and how to document that they 
can rely on the exemption under Article 
2(7)(d) of REACH.  


Irrespective of whether or not such an 
exemption applies, the supplier of the 
recovered substance has to provide the 
recipient with relevant and adequate 
information on how to use the recovered 
substance safely. Depending on the case this 
may consist of an SDS (and, where relevant, 
the annexed ES) or other information to allow 
safe use of the substance or of the article 
containing a substance of very high concern5. 
Even if according to Article 31 of REACH an 
SDS is not automatically required6, the Article 
32 obligation to provide information to allow 
safe use will remain applicable. 


In addition, to comply with the registration 
obligations, recovery operators need to 
ensure that recovered substances comply with 
the restriction and authorisation requirements. 
Communication obligations concerning 


European Chemicals Agency 


                                                 


                                                


4 As described in Article 77(2)(e) of REACH 
Regulation. Information on registered substances 
will be made publicly available under the provision 
of Article 119 of REACH. 
5 The information that may have to be provided by a 
recovery operator is based on Articles 31, 32 or 33 
of REACH. 
6 The substance does not meet the criteria for 
classification as dangerous or PBT/vPvB and is not 
on the candidate list and not subject to restrictions. 


substances in articles and notification 
obligations may also apply for substances 
included in the ‘candidate list’ and that are 
present in articles7.  


 


WHAT IS THE STRUCTURE OF THE 
GUIDANCE DOCUMENT? 


The introductory Chapter 1 addresses the 
concepts of waste under REACH and the 
borderline between waste and material that 
has ceased to be waste. 


The second chapter explains in detail the 
requirements for recovered substances under 
REACH: 


 Chapter 2.1 illustrates the benefits of 
pre-registering a recovered substance 
in terms of continuing business before 
any registrations have been filed and 
access to relevant information on the 
manufacturer of the same substance. 


 Chapter 2.2 explains the preliminary 
issues to be taken into account with 
respect to general REACH registration 
requirements. Equivalence between 
recovery and manufacturing processes 
and the identification of recovered 
substances are detailed. 


 Chapter 2.3 addresses the criteria to 
be met in order to benefit from the 
exemption under Article 2(7)(d). 
Sameness of the recovered substance 
and a registered substance and 
required information are explained. 


 Chapter 2.4 describes the information 
that recovery operators should make 
available to users of recovered 
substances, and what considerations 
on relevance and adequacy of such 
information should be taken into 
account. 


 Chapter 2.5 provides an overview of 
other obligations recovery operators 
may need to comply with. 


 Chapter 2.6 summarises the basic 
assessment steps which should be 


 
7 For more information consult the Guidance on 
substances in articles. 


 



http://apps.echa.europa.eu/registered/registered-sub.aspx

http://guidance.echa.europa.eu/guidance_en.htm

http://guidance.echa.europa.eu/guidance_en.htm
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undertaken by the recovery operator 
and that are described in the previous 
chapters. 


 Appendix 1 provides examples of 
particular streams of recovered 
materials: paper, glass, metals, 
aggregates, polymers, rubber, base 
oils, solvents. 


 


KEY TERMS USED IN THE 
GUIDANCE DOCUMENT 


Waste 


Waste is defined in Directive 2008/98/EC 
(Waste Framework Directive) as “any 
substance or object which the holder discards 
or intends or is required to discard”. Waste is 
not a substance, mixture or article under 
REACH and therefore the requirements of 
REACH, in principle, do not apply. However, 
manufacturers and importers of substances as 
such, in mixtures and articles subject to 
registration under REACH have to provide 
some information on waste occurring from 
manufacture and use of the substance. 
Furthermore they have to take into account 
the waste life-cycle stage, where relevant, 
when performing a chemical safety 
assessment8. 


Recovered substance 


For the purposes of REACH, recovered 
substance should be understood to be 
substance that, after having been part of 
waste materials, have ceased to be waste 
according the Waste Framework Directive. 
Recovery processes may consist of several 
steps whereby only the last will result in a 
material which is no longer classified as 
waste. If waste ceases to be waste, a new life-
cycle of the substance starts, which is not part 
of the life-cycle of the original substance. 


 


End of waste criteria 


European Chemicals Agency 


                                                


The point at which a waste “ceases to be 
waste” is an issue to be discussed for specific 
waste streams. Certain specified waste shall 
cease to be waste when it has undergone a 


 
8 See Chapter R.18 on “Estimation of exposure from 
the waste life stage” of the Guidance on IR&CSA 
available on the Guidance web site. 


recovery operation and meets the so-called 
end-of-waste-criteria to be developed in 
accordance with the legal conditions laid 
down in the Waste Framework Directive: 


(a) the substance or object is commonly 
used for specific purposes; 


(b) a market or demand exists for such a 
substance or object; 


(c) the substance or object fulfils the 
technical requirements for the specific 
purposes and meets the existing legislation 
and standards applicable to products; and 


(d) the use of the substance or object will 
not lead to overall adverse environmental or 
human health impacts. 


Impurities 


It may be difficult to conclude whether a 
constituent of a recovered material is a 
substance or an impurity. Impurities will not 
have to be registered separately. However, 
they need to be: 


 identified to the extent needed and 
allocated to the recovered 
substance(s) in order to facilitate the 
comparison with (an)other already 
registered substance(s); and  


 identified and evaluated to the extent 
needed for establishing the hazard 
profile as well as the classification and 
labelling of the substance as such or in 
a mixture in which it occurs. 


The concept of impurities applies to well 
defined substances on their own or in a 
mixture but does not apply to UVCB 
substances. 


 


 


 


 


 


 


 


 



http://guidance.echa.europa.eu/docs/guidance_document/information_requirements_en.htm?time=1275993281
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PREFACE 


This document describes the information requirements under REACH with regard to substance 
properties, exposure, use and risk management measures, and the chemical safety assessment. It 
is part of a series of guidance documents that aim to help all stakeholders with their preparation for 
fulfilling their obligations under the REACH Regulation. These documents cover detailed guidance 
for a range of essential REACH processes as well as for some specific scientific and/or technical 
methods that industry or authorities need to make use of under REACH. 


The guidance documents were drafted and discussed within the REACH Implementation Projects 
(RIPs) led by the European Commission services, involving stakeholders from Member States, 
industry and non-governmental organisations. After acceptance by the Member States Competent 
Authorities the guidance documents had been handed over to ECHA for publication and further 
maintenance. Any updates of the guidance are drafted by ECHA and are then subject to a 
consultation procedure, involving stakeholders from Member States, industry and non-
governmental organisations. For details of the consultation procedure, please see: 


http://echa.europa.eu/doc/about/organisation/mb/mb_14_2011_consultation_procedure_guidance.
pdf 


The guidance documents can be obtained via the website of the European Chemicals Agency 


http://echa.europa.eu/reach_en.asp 


Further guidance documents will be published on this website when they are finalised or updated. 


This document relates to the REACH Regulation (EC) No 1907/2006 of the European Parliament 


and of the Council of 18 December 20061. 


 


 


 


                                                   
1 Corrigendum to Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 
concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European 
Chemicals Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93 and 
Commission Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 
91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396, 30.12.2006); amended by amended by: Council 
Regulation (EC) No 1354/2007 of 15 November 2007 adapting Regulation (EC) No 1907/2006 of the European 
Parliament and of the Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), by 
reason of the accession of Bulgaria and Romania, Commission Regulation (EC) No 987/2008 of 8 October 2008 as 
regards Annexes IV and V; Regulation (EC) No 1272/2008 of the European Parliament and of the Council of 16 
December 2008 on classification, labelling and packaging of substances and mixtures; Commission regulation No 
453/2010 of 20 May 2010 as regards Annex II; Commission Regulation No 252/2011 of 15 March 2011 as regards 
Annex I; Commission Regulation No 366/2011 of 14 April as regards Annex XVII (Acrylamide), Commission Regulation 
No 494/2011 of 20 May 2011, as regards Annex XVII (Cadmium). 
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B.1 INTRODUCTION 


B.1.1 Aim of this module 


The Part R, which is primarily aimed at experienced toxicologists, ecotoxicologists and risk 
assessors, provides detailed information and extensive guidance on collection and assessment of 
all the relevant and available information on the intrinsic properties of the substances to be 
registered under REACH, on the information requirements specified by the Regulation, on the 
identification of data gaps and on the generation of the additional information required to meet the 
needs of the Regulation. The Part R contains guidance on many of the more complex issues under 
REACH including the testing requirements in Annexes VII-X, the integrated testing strategies 
(ITSs) for each endpoint and the adaptations of the standard testing regime in accordance with 
Column 2 of the Annexes VII to X and Annex XI.   


This module provides a more concise overview of the information requirements under REACH, the 
integrated testing strategies for each endpoint and the possibilities of adapting these.  It is aimed at 
non-experts who may need to understand the testing approach in order to engage with experts in 
compiling registration dossiers and directs the user to the relevant sections of the more detailed 
Part R providing introductory guidance with regard to:  


1. The information requirements specified by REACH 


2. The process of gathering and evaluating all available data for their adequacy, reliability and 
completeness 


3. The use of all data including those from alternative testing approaches and methods 


4. Guidance on the strategies for generation of additional data needed for hazard 
assessment, and classification and labelling 


B.1.2 Steps in the hazard assessment  


In this module, as with its Part R counterpart, the guidance begins with a description of how the 
standard information requirements in REACH vary according to the tonnage of a substance and 
the overall process to be followed for meeting the needs of the regulation (Chapter B.2). The steps 
of the process are further defined, beginning with the gathering of all relevant and available 
information (Chapter B.3) followed by the hazard assessment of the available information, a 
process that comprises three elements, which result in sections in the chemical safety report: 


Step 1. Evaluation and integration of available information (Chapters B.4 to B.6) 


Step 2. Classification and Labelling   


Step 3. Derivation of the hazard threshold levels for human health and the environment (Chapter 
B.7) 


Classification and labelling (step 2) is not further covered in Part B, but Chapter R.7 includes 
guidance on which information can be considered appropriate for the classification and labelling of 
substances. The classification and labelling criteria for substances and mixtures are provided in Annex 
I to Regulation (EC) No 1272/2008 (CLP Regulation). 
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B.2 INFORMATION GATHERING AND EVALUATION 
PROCESS  


B.2.1 Information requirements under REACH  


Standard information requirements 


Article 10 of REACH outlines the minimum information that must be submitted as part of a 
registration. Generally, the information requirements increase with increasing tonnage 
manufactured or imported, as outlined in Article 12 of REACH; Annexes VI-XI of the regulation 
outline the detailed information requirements for each tonnage band (see also Section R.2.1). 


Article 12(1) and Annex VI expressly require that all physicochemical, toxicological and 
ecotoxicological information that is relevant and available to the registrant shall be included in the 
registration dossier. As a minimum this shall include the information specified in the Annexes VII-X 
taking into account the general rules for adaptation of these standard testing regimes as defined in 
Annex XI. 


The standard information requirements for registration and evaluation of a substance are listed in 
column 1 of Annex VII for substances registered in quantities ≥ 1 t/y Annex VIII for ≥ 10 t/y, Annex 
IX for ≥ 100 t/y and Annex X for ≥ 1000 t/y. Every time a new tonnage band is reached, the 
requirements of the corresponding Annex have to be fulfilled. This means that information on a 
substance that is registered at, for example, the 100 t/y band will have to fulfil the requirements for 
Annex VII and VIII as well as Annex IX. The precise information required for each substance will 
differ according to tonnage, use and exposure. The Annexes shall thus be considered as a whole 
and in conjunction with the overall requirements of registration, evaluation and the duty of care.  


Adaptations of the standard information requirements 


Column 2 of Annexes VII-X list specific rules according to which the standard information 
requirements may be omitted, replaced by other information, provided at a different time or 
tonnage level or adapted in another way. In addition to these specific rules the required standard 
set of information may be adapted according to the provisions of Annex XI.  All adaptations of the 
standard information requirements must be justified in the registration and CSR (where required) 
and the reasons for each adaptation should be clearly stated.  


More detailed guidance on the information requirements and the appropriate adaptations is given 
in the Part R, Chapters R.1 to R.6 dealing with the generic aspects and Chapter R.7 providing the 
guidance specific to the individual physicochemical parameters and the human health and 
environmental effects endpoints. 


B.2.2 Information Gathering and Evaluation 


Annex VI describes four steps that need to be followed by the registrant to fulfil the information 
requirements for a substance: (see also Section R.2.2) 


Step 1: Gather and share existing information 


Step 2: Consider information needs 


Step 3: Identify information gaps 


Step 4: Generate new information or propose a testing strategy 


Step 1 


In step 1, the registrant must collect all physicochemical, toxicological and ecotoxicological 
information that is relevant and available to him regardless of whether information on a given 
endpoint is required or not at the specific tonnage level. This includes available existing test data 
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as required in accordance with Annexes VII-X, data from other in vivo or in vitro testing, data 
generated by non-testing methods (e.g. from (Q)SARs, grouping, read-across, weight of evidence), 
epidemiological data, and any other data that may assist in identifying the presence or absence of 
hazardous properties of the substance. 


Such information may be obtained from a variety of sources such as in-house data of companies, 
from other manufacturers and importers of the substance by cooperation in a SIEF (REACH Article 
29), from the Agency upon request (REACH Article 26) or from databases or other sources in the 
open literature or accessible on the internet. This information gathering step may also include the 
establishment of membership of the substance in a proper chemical category (cf. Annex XI, 1.5) 
and the information this provides (incl. read-across from other substances), as well as the 
information that is retrievable from computational tools, i.e. (Q)SAR models. (Sections R.4.3.2 and 
R.6) 


At this stage the registrant should assess all relevant and available information on physicochemical 
and environmental fate properties, toxicity and ecotoxicity of the substance for its reliability, 
relevance, adequacy and completeness. Although the reliability criteria are of a general nature, the 
decision on whether a single piece of information is reliable (i.e. how to assign it a specific level of 
reliability, e.g. using the Klimisch score) is endpoint specific. (Section R.4.2) 


In addition, the registrant should collect information on exposure, use and risk management 
measures. This may require more details on, e.g., manufacture (if within EU), use, handling and 
disposal of the substance or of articles containing the substance (i.e. covering its whole life cycle) 
as well as the nature of the exposures, i.e. routes, frequency and duration. Considering all this 
information together, the registrant will be able to determine the need to generate further 
information. 


All data gathering activities should be well documented, to allow a proper assessment of the 
completeness of the registration dossier and to avoid repetition at a later stage as each 
manufacturer or importer (and downstream user and distributor) is required to assemble and keep 
available all information he requires to carry out his duties under REACH for 10 years after the last 
manufacture or import of the substance. 


Step 2 


At step 2, the registrant needs to identify from Annexes VII to X the standard information 
requirements according to the tonnage he manufactures or imports. These standard requirements 
may have to be adapted in accordance with specific criteria for the endpoint in question as 
provided in column 2 of the annexes, or in accordance with the general criteria for adaptation of 
information requirements given in Annex XI (Sections R.2.1 and R.5.1). 


For specific endpoints, column 2 specifies rules according to which the standard information can 
be omitted or is required. In many cases, these rules refer to information on other properties or 
endpoints of the substance in question and such information should also be reliable, i.e. have 
undergone the assessment under step 1 (Chapter R.7). 


When the registrant makes use of the Annex XI criteria (i.e. regarding the scientific necessity of the 
information, the technical possibility for testing, and exposure-based waiving) to adapt the standard 
information requirements, he should base this on reliable and adequate information as it is 
specified in Annex XI and should document this in accordance with the guidance provided (Section 
R.5.1). 


Specific rules apply to phase-in substances manufactured or imported in a tonnage of more than or 
equal to 1 t/y, but below 10 t/y, if they do not fulfil the criteria in Annex III. In that case, the standard 
information requirements are restricted to all physicochemical, toxicological and ecotoxicological 
information that is relevant and available to the registrant and as a minimum the physicochemical 
endpoints in Annex VII. The registrant needs to document thoroughly that the criteria of Annex III 
are not fulfilled, i.e. by submitting available and reliable information on properties relevant for the 
classification criteria and/or on the uses as appropriate. More detailed guidance on adaptation of 
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the information requirements on Annex VII substances is given in the Part R. (Sections R.2.1 and 
R.2.3) 


Step 3 


In step 3, the registrant compares the information needs for the substance identified in step 2 with 
the reliable and relevant information already available as identified in step 1. For endpoints where 
the REACH regulatory requirements cannot be fulfilled with relevant and available information, 
data should be obtained in accordance with the procedures of step 4. 


Step 4 


When a data gap has been identified in step 3 for information requirements included in Annexes 
VII or VIII, the registrant needs to conduct a test in accordance with Article 13. 


When a data gap has been identified in step 3 for information requirements included in Annexes IX 
or X, the registrant needs to develop a testing proposal and include it in the registration dossier in 
accordance with Article 10(a)(ix). Whilst waiting for the results of this testing, the registrant should 
implement and/or recommend interim risk management measures and include them in his 
exposure scenarios and chemical safety report as documentation for control of risks (cf. REACH, 
Annex I, 0.5). 


For each endpoint listed in column 1 of Annexes VII-X, an integrated testing strategy (ITS) has 
been generated to provide an endpoint-specific guidance on how to gather and assess available 
information, and consider new data needs and testing strategies. An overview of these testing 
strategies is presented in Chapter B.6 and details can be found in Sections R.7.1 to R.7.11. 
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B.3 INFORMATION GATHERING – PRACTICAL ASPECTS 


In Chapter R.3, detailed guidance is given on information searching strategies and sources of 
information that may be consulted in the critical first step of assembling all of the available 
information on a substance, or information that may be useful to inform on the properties of that 
substance.  The following sections of this document provide only a brief summary of the direction 
and advice given in the indicated chapters of the Part R. 


B.3.1 Information sources  


Under REACH, registrants are obliged to collect and submit all relevant and available information 
on the intrinsic properties of a substance, regardless of the quantity manufactured or imported, 
including: (see also Section R.3.1) 


 substance identity 


 physico-chemical properties 


 exposure/uses/occurrence and applications 


 mammalian toxicity 


 toxicokinetics (Section R.7.12) 


 chemical categories (Section R.6.2) 


 ecotoxicity 


 environmental fate, including chemical and biotic degradation 


A critical first step is to assemble all of the available information on a substance and any relevant 
information that may clarify the properties of the substance.  This necessary information can be 
obtained from a large number of sources that include but are not limited to: 


 in-house company and trade association files (including test data) 


 databanks and databases of compiled data 


 agreed data sets such as the OECD HPV Chemicals Program 


 published literature 


 internet search engines and relevant websites 


 (Q)SAR models (Section R.6.1) 


 data sharing in the substance information exchange forum (SIEF) 


Further information and guidance on the type of data that may be useful accompanied by a list of 
helpful articles on searching for health and hazard information and an indicative list of some major 
available databases and databanks can be found in Sections R.3.1 to R.3.4. Furthermore, a list of 
(Q)SAR models is available at the ECB website (http://ecb.jrc.it/QSAR) 


B.3.2 Recording the search strategy (Section R.3.2) 


The exact search strategy for a particular substance will depend largely on that substance. 
Whatever strategy is employed, it is important to record what assumptions are made, what is done 
and when it is done as well as its outcome.  
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B.3.3 Data sharing  


Under Article 29 of REACH, a Substance Information Exchange Forum (SIEF) will be established 
for all phase-in substances where there is more than one potential registrant. The aim of the SIEF 
will be to facilitate sharing of information for the purposes of registration and to avoid duplication of 
studies. To achieve this, agreement is needed on access rights to animal testing studies in line 
with the obligatory conditions of sharing data in the SIEF. Generally, the SIEF should agree on and 
jointly submit information derived from application of the testing annexes VII to XI, the classification 
and labelling of the substance and any proposals for further testing. Further detailed guidance on 
this aspect is given in Guidance on Data Sharing. 
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B.4 EVALUATION OF AVAILABLE INFORMATION 


All available information that has been gathered on a substance needs to be assessed for its 
adequacy for classification and labelling, determination of PBT or vPvB status and the derivation of 
a dose descriptor to be used in the chemical safety assessment (CSA). The information should be 
evaluated for its completeness (does the available information meet the information required under 
REACH) and quality (relevance, reliability and adequacy).  


B.4.1 Relevance 


Relevance is the extent to which data and tests are appropriate for a particular hazard identification 
or risk characterization.  


B.4.2 Reliability 


Reliability is the inherent quality of a test report or a publication relating to preferably standardized 
methodology and the way the experimental procedure and results are described to give evidence 
of the clarity and plausibility of the findings. It is important to distinguish between reliable methods 
and reliable information. 


The Klimisch code (Section R.4.2) is a scoring system for data reliability. The system consists of 4 
reliability categories: 


1. Reliable without restrictions 


2. Reliable with restrictions 


3. Not reliable 


4. Not assignable 


This, and other similar scoring systems, allows ranking and organization of the information for 
further review. 


New toxicology and ecotoxicology tests should be carried out in compliance with the principles of 
GLP and preferably using regulatory acceptable protocol (such as EU and OECD protocols). 
Existing data may have been generated prior to GLP requirements and standardisation of methods 
and thus the reliability of existing studies must be carefully evaluated. 


B.4.3 Adequacy 


Adequacy is the usefulness of the data for hazard and risk assessment purposes. 


B.4.3.1 Test data  


Use of test data derived from EU or international standardised methods 


According to REACH, Article 13(3), tests required for generating information on intrinsic properties 
of substances shall be conducted in accordance with the test methods included in a Commission 
Regulation or in accordance with other international test methods recognised by the Commission 
or the Agency as being appropriate. Toxicological and ecotoxicological tests and analyses shall be 
carried out in compliance with the principles of Good Laboratory Practice (GLP). The new Test 
Methods Regulation (Council Regulation (EC) No 440/2008) contains all the test methods 
previously included in Annex V to Directive 67/548/EEC. Data generated by any of these methods 
are per se considered adequate for regulatory use. Other internationally standardised test methods 
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may future be recognised by the Commission or the Agency as being adequate for generating data 
for regulatory use. 


It is the intention of the Commission that the TM Regulation be adapted to technical progress 
whenever a new test method has been developed, scientifically validated and accepted for 
regulatory use by the National Coordinators of the Member states. 


Use of test data derived from other methods 


Test data derived from other types of experiments and/or without being in compliance with the GLP 
principles may also be considered adequate for use under REACH provided the conditions 
described in REACH, Annex XI (1.1) are met. 


Use of in vitro data within REACH 


Special considerations must be taken into account when evaluating adequacy of in vitro data. 
Distinction must be made between the suitability of the methodology and the adequacy of the data 
produced by a method. Two categories of in vitro methods are currently referred to within REACH 
as suitable: 


 Validated methods. Examples include in vitro tests for skin corrosion and in vitro genotoxicity 
tests such as the Ames Salmonella typhimurium mutagenicity test.  


 In vitro tests that meet internationally agreed pre-validation criteria from e.g. ECVAM.  


The criteria for full validation and acceptance of a test method (including in vitro assays) are given 
in OECD GD 34 (Section R.4.3.1, Table R.4.-1). 


Use of adequate information derived from in vitro methods 


Adequate information from in vitro studies can be used in the following ways: 


 Information from scientifically validated in vitro tests accepted for regulatory purposes may fully 
or partly replace animal testing depending on the purpose for which the test method was 
validated. A main criterion for acceptance for regulatory use is the adequacy of the information 
generated in such an in vitro assay for the purpose of classification and labelling and/or risk 
assessment. 


 Information derived from suitable in vitro methods can be used for adapting the standard 
testing regime as set out in Annex XI. For details, see Section R.4.3.1. 


B.4.3.2 Non-testing data  


Non-testing data consists of data generated by (Q)SAR models and experts systems and data 
obtained by grouping approaches (analogue and chemical category approaches). 


(Q)SAR data 


(Q)SAR data may support waiving of testing or serve as a trigger for further testing. According to 
REACH Annex XI, (Q)SAR results may be used instead of testing when all of the following 
conditions are met: 


 The results are derived from a (Q)SAR model whose scientific validity has been established. 


 The substance falls within the applicability domain of the (Q)SAR model. 


 The results are adequate for the purpose of classification and labelling and/or risk assessment. 


 Adequate and reliable documentation of the applied method is provided. 


If any of these conditions are not met, the (Q)SAR results can not be used instead of testing but 
may be used as a part of Weight of Evidence approach. 


A guide to (Q)SAR models can be found in the REACH guidance, Chapter R.6: (Q)SARs and grouping 
of chemicals 


8 







Part B: Hazard Assessment 
  


(http://guidance.echa.europa.eu/docs/guidance_document/information_requirements_r6_en.pdf?vers=20_08_
08 ), information on how to assess their validity is provided at the OECD website 
(www.oecd.org/env/existingchemicals/qsar). 


 (Q)SAR models should be documented using the (Q)SAR Model Reporting Format (QMRF) and 
individual model predictions should be documented using (Q)SAR Prediction Reporting Format 
(QPRF). The assessment of (Q)SAR validity and (Q)SAR estimate reliability needs to be 
supplemented with an assessment of the relevance of the prediction for the regulatory purpose 
which includes an assessment of completeness. Comprehensive guidance on (Q)SAR models and 
expert systems is provided in the Section R.6.1, focussing in particular on: 


 how to establish the validity of a (Q)SAR model, 


 how to establish the adequacy of a (Q)SAR model result for regulatory purposes, 


 how to document and justify the regulatory use of a (Q)SAR mode, and 


 where to find information on (Q)SAR models.  


Data obtained by read-across and grouping approaches 


Read-across and grouping approaches can be used to fulfil information requirements under 
REACH. A registrant making use of such methods needs to provide scientific justification and 
demonstrate that the approach used is adequate for the regulatory purpose (classification and 
labelling and/or risk assessment). The adequacy of the approach needs to be assessed for 
individual substances of interest. Comprehensive guidance on grouping approaches is provided in 
the Section R.6.2, focussing in particular on: 


 the category concept, its mechanistic basis and the relationship between categories and 
QSARs, 


 the main approaches for data gap-filling such as read-across, trend analysis and QSARs, 


 the stepwise procedures for analogue read-across and chemical categories, 


 specific issues to be considered for specific types of categories, and 


 practical aspects of forming and documenting category approaches. 


B.4.3.3 Human data  


Four major types of human data may be submitted and used for different purposes: 


1. Analytical epidemiology studies on exposed populations (case-control, cohort and cross-
sectional studies) are useful for identifying a relationship between human exposure and 
effects and may provide the best data for risk assessment.  


2. Descriptive or correlation epidemiology studies are useful for identifying areas for further 
research but are not very useful for risk assessment since they often can only identify 
patterns or trends but cannot ascertain the causal agent or degree of human exposure. 


3. Case reports may demonstrate effects which cannot be observed in experimental animals. 
Thorough assessment of the reliability and relevance of case reports is needed because 
they often lack critical information on e.g. substance purity, human exposure, and effects. 


4. Controlled studies in human volunteers are acceptable in very rare cases. Testing with 
human volunteers is strongly discouraged but when good quality data are already available, 
they should be used as appropriate in well justified cases. 
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B.4.4 Evaluation and integration of all available information including 
Weight of Evidence 


The weight of evidence (WoE) approach is not a scientifically well-defined term or an agreed 
formalised concept. It involves assessing the relevance, reliability and adequacy of each piece of 
available information, holding the various pieces of information up against each other and reaching 
a conclusion on the hazard. This process always involves expert judgement. It is important to 
document and communicate how the evidence-based approach was used in a reliable, robust and 
transparent manner. 
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B.5 SPECIAL FACTORS AFFECTING INFORMATION 
REQUIREMENTS AND TESTING STRATEGIES 


B.5.1 Adaptations under Annex XI 


As noted in Section B.2.2, adaptations to the standard information requirements under REACH are 
possible under certain conditions; in addition to endpoint-specific considerations listed in column 2 
of Annexes VII-X, Annex XI defines three areas for adaptation: 


1. Testing does not appear scientifically necessary: 


Existing data, Weight of Evidence approaches, non-testing methods and in vitro methods may 
provide information that may be judged to be valid, reliable, relevant and adequate for the 
intended purpose (classification and labelling, PBT assessment, and/or risk assessment). 
More detailed guidance is given in the Section R.5.2.1. 


2. Testing is technically not possible: 


REACH Annex XI section 2 states that testing for a specific endpoint may be omitted if it is 
technically not possible to conduct the study as a consequence of the properties of the 
substance: 


-  Testing may be waived based on physico-chemical properties of a substance, such as 
low water solubility, vapour pressure, reactivity etc., that preclude the application of 
certain test methods. 


-  Administration of precise and consistent doses of a substance may be impossible 
because of its physico-chemical properties e.g. testing of non-water soluble compounds 
for fish toxicity and in submerged cell cultures. 


More detailed guidance on these aspects is given in the Section R.5.2.2.  


3. Substance-tailored exposure driven waiving or testing: 


In certain situations, the exposure pattern of the substance to be registered may justify 
adaptation of the testing strategy leading to omission, triggering, replacement or modification 
of the studies required for compliance with REACH.  Further information and guidance on 
exposure driven waiving and triggering of information needs can be found in Annex VIII 
(sections 8.6 and 8.7), Annex IX, Annex X and Annex XI of REACH as well as in Chapter 
R.5.1 and Chapter R.7 of the current Guidance. 


Any adaptation should be properly justified and documented based either on a qualitative or semi-
quantitative weight of evidence approach (due to column 2 options) or on a quantitative exposure 
assessment in accordance with Annex I, including development of exposure scenarios (due to 
Annex XI options). 


B.5.2 Other factors influencing further information needs 


Toxicokinetics 


Information on the toxicokinetics of a substance may identify the optimal study type and design 
including dose settings, or even make further testing unnecessary. Further information on 
toxicokinetics can be found in Section R.7.12. 


Substances requiring special considerations during testing 


The appropriate information and methods used for substances designated as Non-standard 
substance, Complex substance or Substances of Unknown or Variable composition, Complex 
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reaction products or Biological material (UVCB substances) need to be evaluated on a case-by-
case basis. Further guidance on these considerations is given in the Section R.7.13. 
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B.6 ENDPOINT SPECIFIC GUIDANCE  


The Chapter R.7 contains detailed specific guidance on gathering, evaluating and, where 
necessary, generating of information on the physicochemical properties and the different human 
health and environmental endpoints to help registrants provide adequate and relevant information 
for registration under REACH.  


A crucial component of these endpoint-specific sections is the Integrated Testing Strategy (ITS) 
which gives guidance on how to define and generate relevant information on substances in order 
to meet the requirements of REACH.   


This document provides the basic principles of the guidance given for each of the endpoints in the 
section R which should be consulted for more in-depth advice and information. The following 
general considerations regarding the endpoint specific guidance should be borne in mind: 


- The endpoints in the hazard assessment are interrelated:  


Information collected within one endpoint may influence hazard/risk assessment of another 
endpoint and may be usable in more than one endpoint. 


- The methods for generating additional information should be reliable: 


New tests should be conducted in accordance with test methods specified in a Commission 
Regulation or by methods recognized by the Commission or the Agency as being appropriate. 
New (eco)toxicology tests should be compliant with GLP or other comparable standards. 


- Degradation products and metabolites should be considered: 


Further investigation may be required for degradation products and metabolites if considered 
relevant for the chemical safety assessment, PBT assessment or classification and labelling. 


- The appropriate route of exposure for toxicity testing should be selected: 


The choice of route of exposure should take into consideration all available information such as 
physicochemical properties of the substance and the relevant route(s) of human exposure. 
Route-to-route extrapolation may be possible on a case-by-case basis. 


For each endpoint for which information is available or required, a robust study summary should be 
developed in IUCLID 5. If more than one study on the same endpoint is available (e.g. more than 
one test or both testing and non-testing data), the key study should be identified. In general, the 
key study is the study giving rise to the highest concern, unless it is justified that this study is not 
valid or adequate. In that case, a robust study summary shall be developed also for the study 
demonstrating a higher concern than the key study even if not used for the hazard assessment. 


B.6.1 Physico-chemical properties 


The registration dossier of the substance includes data on most of the general physico-chemical 
properties already at a low tonnage level (links to the relevant Sections in Chapter R.7 are 
provided in the list):  


Manufacture/import of 1 tonne or more/year 


- State of the substance at 20 oC and 101,3 kPa  


- Melting/freezing point (Section R.7.1.2) 


- Boiling point (Section R.7.1.3) 


- Relative density  (Section R.7.1.4) 


- Vapour pressure (Section R.7.1.5) 


- Surface tension (Section R.7.1.6) 
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- Water solubility (Section R.7.1.7) 


- Partition coefficient in-octanol/water (Section R.7.1.8) 


- Flash-point (Section R.7.1.9) 


- Flammability (Section R.7.1.10) 


- Explosive properties (Section R.7.1.11) 


- Self-ignition temperature (Section R.7.1.12) 


- Oxidising properties (Section R.7.1.13) 


- Granulometry (Section R.7.1.14) 


Manufacture/import of 100 tonnes or more/year  


- Stability in organic solvents and identity of relevant degradation products (only required if 
stability of the substance is considered to be critical) (Section R.7.1.16) 


- Dissociation constant (Section R.7.1.17) 


- Viscosity (Section R.7.1.18) 


In the chemical safety report the potential effects to human health shall be assessed for at least 
three physico-chemical properties: explosivity, flammability and oxidizing potential. The 
assessment of the potential effects arising from the capacity of hazardous chemicals to cause 
accidents, in particular fires, explosions or other hazardous chemical reactions covers:  


 hazards resulting from the physicochemical nature of the chemical agents, 


 risk factors identified in their storage, transport and use, and  


 the estimated severity in the event of occurrence. 


The objective of the hazard assessment for physicochemical properties shall be to determine the 
classification and labelling of a substance in accordance with the CLP Regulation. If the data are 
inadequate to decide whether a substance should be classified for a particular end-point, the 
registrant shall indicate and justify the action or decision he has taken as a result.  


Further information on the specific physico-chemical hazard assessment is given in Chapter R.9. 


B.6.1.1 Flammability 


Flammability of a substance is an important safety consideration. Special precautions need to be 
taken during the handling, use and storage of flammable substances to avoid fires or explosions. 
Flammability is usually seen as the ease with which a substance can burn or be ignited. Rarely a 
substance can be spontaneously flammable (pyrophoric) or ignite on contact with water.  


Based on the information collected a distinction can be made in the classification and labelling of 
flammable substances and its potential source of ignition (e.g. contact with water, electrostatic 
sparks, welding/soldering) which - in combination - can create serious effects for human health.  


The respective hazard class will determine the technical means to be taken to avoid dangerous 
events which, in combination with other endpoints like i) explosive limits, ii) flash points (applicable 
only for liquids) or iii) self-ignition temperature, can lead to clear restrictions in the conditions of 
use. 


Gases: A flammable gas is a gas having a flammable range with air at 20°C and standard pressure 
(101.3 kPa). The Lower Explosive Limit (LEL) and Upper Explosive Limit (UEL) should be 
determined and documented in the CSR or a statement that the gas is non-flammable should be 
given. The LEL and UEL are usually expressed as % of gas in air by volume. 
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Liquids: The flash point is a key measure of the flammability of a liquid. It measures the lowest 
temperature at which the vapour/air mixture above the liquid can be ignited. This gives some 
indication of how easy it is to initiate the burning of this substance. 


Solids: A flammable solid is one that is readily combustible. It is especially difficult to extinguish a 
fire in metal powders. It is useful to know of any explosive properties before testing is carried out. 
The fastest burning rate should be recorded, together with the purity, physical state and moisture 
content of the test substance. 


B.6.1.2 Explosivity 


Explosivity is defined as the tendency of a substance to undergo violent and rapid decomposition, 
under appropriate conditions, to produce heat and/or gas. Whether or not a substance with 
explosive properties can cause an explosion depends on a number of factors. To overcome these 
variables standard tests with fixed parameters have been devised. 


For the majority of substances, explosivity is not a concern and testing can be waived based on a 
consideration of the structure. Gases do not need to be tested and liquids do not need to be tested 
for sensitivity towards friction. 


The screening procedures described in Section R.7.1.11 represent a testing strategy for explosive 
properties.  


The European Commission has issued a guidance of good practice for the assessment and 
prevention of formation of explosive atmospheres at the workplace, avoiding ignition of explosive 


atmospheres and controlling the effects of explosion2. Other obligations for assessment and safe 
use of explosive substances are addressed under Directive 96/82/EC on the control of major 
accident hazards involving dangerous substances (see Section R.9.1). 


B.6.1.3 Oxidising properties 


Substances with oxidizing properties can give rise to a highly exothermic reaction in contact with 
other substances, in particular with flammable substances (see above and Section R.7.1.10). They 
can have irritating effects to skin, eyes and to the respiratory tract as they can react with the 
human tissue under formation of high temperatures thus destructing biological material.  


For the majority of substances, oxidising properties are not a concern and testing can be waived 
based on a consideration of the structure. For solids, testing should not be performed on explosive 
or highly flammable substances. Organic peroxides form a separate class of substances that are 
always oxidising. 


Guidance on the collection and evaluation of available information is available in Section R.7.1.13. 
The screening procedures described represent an integrated testing strategy for oxidising 
properties. If applied correctly, only substances which are suspected to give a positive result in one 
of the oxidising properties tests will need to be tested.  


Not all substances that have oxidizing properties are indeed hazardous; some are mildly oxidizing 
only and present very little hazard. To distinguish those that are hazardous, a substance’s 
oxidizing properties are compared to those of standard reference substances. 


                                                   
2 Communication from the Commission concerning the non-binding guide of good practice for implementing 
Directive 1999/92/EC of the European Parliament and of the Council on minimum requirements for improving 
the safety and health protection of workers potentially at risk from explosive atmospheres, available at 
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2003:0515:FIN:EN:PDF2 Further information can 
be found in http://ec.europa.eu/employment_social/emplweb/publications/publication_en.cfm?id=56 
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B.6.1.4 Other physico-chemical properties 


A number of other physico-chemical properties are also important when making chemical safety 
assessment.  


The boiling point is one of the most useful properties for the characterisation of organic 
compounds. Besides indicating the physical state (liquid or gas) of a substance at ambient or room 
temperature, boiling point serves as an indicator of volatility even for laymen, with higher boiling 
points indicating lower volatility. The boiling point is a key input in equations that provide estimates 
of a chemical’s vapour pressure as a function of temperature.  


The boiling point value is also useful for the identification of pure substances and with melting point 
and refractive index, as criteria of purity. The results obtained for mixtures or impure samples are 
to be interpreted with care. The boiling point is one of the criteria used in assigning a substance to 
an appropriate flammability category (see above).  


Vapour pressure is a key parameter in determining the fate and behaviour of a substance and 
subsequent exposure of workers, consumers and the environment. The vapour pressure of a 
chemical provides considerable insight into the transport and partitioning of a chemical in the 
environment and in commercial settings. The volatility of a pure chemical is dependent upon the 
vapour pressure, and volatilisation from water is dependent upon the vapour pressure and water 
solubility. The form in which a chemical will be found in the atmosphere is dependent upon the 
vapour pressure. Water surface condition and wind speed will have a significant effect on any 
evaporation of chemicals. 


Vapour pressure data is required as a pre-requisite for animal and environmental studies. It 
informs whether a substance may be available for inhalation as a vapour and whether occlusive 
conditions are necessary for dermal studies (to limit evaporation from skin).  


Water solubility is a significant parameter, especially for environmental assessments, as the 
mobility of a test substance is largely determined by its solubility in water. Also, water solubility can 
affect adsorption and desorption on soils and volatility from aquatic systems. The knowledge of the 
water solubility is a prerequisite for setting up test conditions for e.g. aquatic toxicity, 
bioaccumulation. 


Determination of water solubility is not required if the substance is hydrolytically unstable at pH 4, 7 
or 9 with a half-life less than 12 hours, readily oxidisable in water, or flammable in contact with 
water.  Water solubility, hydrolytic stability and acid dissociation constant are inter-related, and it is 
not possible to measure any of these without some knowledge of the other two. 


The n-octanol/water partition coefficient (Kow) is one of the key physico-chemical parameters, 
and it is used in numerous estimation models and algorithms for environmental partitioning, 
sorption, bioavailability, bioconcentration, bioaccumulation and also human toxicity and eco-
toxicity. As such Kow is a critical parameter for chemical safety assessment (CSA), classification 
and labelling (C&L), and PBT assessment and needs to be determined with the greatest possible 
accuracy. Kow does not need to be determined if the substance is purely inorganic.   


The n-octanol/water partition coefficient (Kow) is defined as the ratio of the equilibrium 
concentrations of a dissolved substance in a 2-phase system consisting of the largely immiscible 
solvents n-octanol and water (Section R.7.1.8). Kow is moderately temperature-dependent and 
typically measured at 25°C.  It can be determined either by an appropriate estimation method 
based on the molecule’s structure or by a laboratory test. In the literature and in on-line chemical 
databases predicted and measured Kow values can be found for a wide range of organic 
substances. High-quality experimentally derived or peer-reviewed Kow values assigned as 
‘recommended values’, are preferred over other determinations of Kow. 
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B.6.2 Human health endpoints 


There are certain generic principles, relevant for information requirements and hazard assessment, 
which should be considered for most effect endpoints:  


 When the end-point specific Information Strategies are followed, the information should be 
sufficient to make a classification decision with respect to the hazard and to provide the 
necessary data for the hazard assessment and DNEL derivation. 


 According to REACH Annex VI, the registrant should gather all available test data on the 
substance to be registered as well as all other available and relevant information on the 
substance regardless whether testing for a given endpoint is required or not at the specific 
tonnage band. 


 Where there is an information gap that needs to be filled, new data shall be generated 
(REACH Annexes VII and VIII), or a testing strategy shall be proposed (REACH Annexes 
IX and X), depending on the tonnage level. New tests on vertebrates shall only be 
conducted or proposed as a last resort when all other data sources have been exhausted. 


 Toxicological information can be obtained from data bases and publications such as books, 
scientific journals, criteria documents, monographs and other publications. Also published 
data on structural analogues and physico-chemical properties can be relevant.  


 In principle, three types of adaptations from testing are possible due to exposure 
considerations: exposure-based waiving of a study, exposure-based triggering of further 
studies, or selection of appropriate exposure route. These adaptations are not relevant for 
all endpoints (see Chapter R.5).  


 In the category approach, not every substance needs to be tested for every endpoint. 
However, the information finally compiled for the category must prove adequate to support 
a hazard assessment, a risk assessment and a classification for the category and its 
members. The final data set must allow one to assess the untested endpoints, ideally by 
interpolation between and among the category members. 


 Adherence to the relevant test guidelines and the GLP ensures the reliability of the data 
(ref. to data assessment in Chapter R.4).  


 Dose related increase in the effect is one of the criteria for assessing the positive test 
results. In some cases, effects such as saturation of bio-activation may lead to a constant 
response at higher exposure levels. 


 The derivation of DNELs is required for the chemical safety assessment (CSA) of 
substances manufactured/imported/used in quantities from 10 t/y upwards, but not for 
substances at 1-10 t/y. 


 If data is available for several species, then the most sensitive species should be chosen 
for the purposes of the chemical safety assessment, provided it is the most relevant to 
humans. 


In the chapters below, the endpoint-specific information requirements and guidance for the hazard 
assessment are summarized.  


B.6.2.1 Guidance on toxicokinetics 


Although REACH does not specifically require generation of toxicokinetic information, it does 
require that all relevant available information is used to assess the toxicokinetic behaviour of a 
substance, and that human health hazard assessment considers the toxicokinetic profile of the 
substance. The toxicokinetic profile of a substance describes its absorption, distribution, 
metabolism and excretion.  
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Knowledge of the toxicokinetic behaviour of a substance derived from available data might make 
further testing unnecessary in terms of predictability of other properties. Toxicokinetic studies can 
provide useful and important information, for example on the bioavailability of a substance, the 
(non)-linearity and saturation of absorption, metabolic or excretion pathways, the accumulation of 
parent compounds or metabolites in tissues, the potential bioactivation of a substance and its 
toxicological mode of action. It is important to keep these and other similar factors in mind during 
data interpretation, when designing categories, for interspecies and inter-route extrapolations and 
while optimising testing design, for example when choosing the appropriate doses for in vivo 
studies. Toxicokinetic modelling (empirical or physiologically-based) may be able to estimate the 
toxicokinetics of a substance quicker and cheaper than classical in vitro and in vivo studies and in 
addition reduce the use of experimental animals. More extensive guidance on toxicokinetic data 
and their application is given in the Section R.7.12. 


Appendices to the Section R.7.12 list examples and information relevant to toxicokinetics, including 
numerous useful physiological parameters for common laboratory species and humans (Appendix 
R.7.12-1), the future use of in silico (computational) and/or in vitro methods (Appendix R.7.12-2), 
an example of the development of an assessment factor using PBK modelling (Appendix R.7.12-3) 
and calculations of dermal absorption percentage based on in vivo rat studies in combination with 
in vitro data and a proposal for a tiered approach to risk assessment (Appendix R.7.12-4). 


B.6.2.2 Irritation and corrosion 


Irritation and corrosion refers local effects on the skin, in the eyes or in respiratory system. 
Corrosivity causes irreversible damage of the tissues whereas dermal, eye or respiratory irritation 
are considered to be reversible and usually less severe.  


Information requirements on irritation/corrosion are set already at the lowest tonnage band (1-10 
t/y). At first, all available data on humans and animals, the current classification, pH of the 
substance and existing acute toxicity studies by dermal route need to be assessed. Strongly acidic 
or alkaline substances as well as strong oxidants are known to be irritant or corrosives, depending 
on the concentration. When conclusion on irritation and corrosion can not be drawn from available 
data for substances at 1-10 t/y band, in vitro tests need to be performed. At the next tonnage band 
(10-100 t/y), in vivo skin and eye irritation studies are the standard information requirement. 
However, specific rules of adaptation in column 2 of the relevant annex (VIII) and general rules of 
adaptation (annex XI) need to be considered before in vivo testing is proposed. Currently there is 
no validated test for respiratory irritation. Substances which are corrosive on the skin in vivo should 
not be tested in the eye. For detailed information strategy and requirements, see Section R.7.2.6.  


In some cases, relevant data comes from occupational case studies and reports. The general 
guidance on evaluation of the data quality should be applied, when assessing the human data (see 
Chapter R.4). For skin and eye, the results of in vivo test results are relevant, because the 
mechanisms of these local effects are considered to be the same in animals and in human. Some 
inter-species differences have been found in the mechanism of respiratory irritation. A chemical 
known or predicted to be corrosive to the skin is automatically considered to be severely irritating 
to the eye. QSAR or read-across/category data may be used according to principles set in Annex 
XI.  


Human data on dermal and respiratory irritation can be available, and has been the basis of setting 
the Occupational Exposure Limits (OELs) in a number of cases. In case a substance meets the 
relevant classification criteria, further testing is usually not necessary. Detailed guidance on the 
assessment and integrated testing strategy (ITS) is given in Section R.7.2 


The information on the exact concentration that causes the irritation or corrosion is not always 
available. When that information is missing, a qualitative approach has to be taken, where yes/no 
answer is obtained from the tests, and RMMs would be driven by the severity of the effect (see 
Part E). For corrosive substances, strict measures have to be taken to prevent any contact. 
Occasionally, when the clinical signs of irritation or corrosion were recorded in the 
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dermal/inhalation repeated dose study, a DNEL can be obtained and used for risk characterization 
(see appendix 9 in R.8).  


B.6.2.3 Skin and respiratory sensitisation 


Skin sensitisation is caused by agents that can activate the immune system, which leads to allergic 
response. Following subsequent exposures of the skin, allergic contact dermatitis or atopic 
dermatitis may be provoked. After inhalation exposure, adverse health effects include asthma or 
extrinsic allergic alveolitis. Respiratory hypersensitivity can be caused by immunological or non-
immunological mechanisms. 


Information requirement on skin sensitisation, (usually a LLNA test), is set at the tonnage band of 
1-10 t/y. In vivo testing with corrosive substances at concentration or dose, which causes 
corrosivity, shall be avoided. Available data, when it is sufficient for classification and pH of the 
substance need to be considered before in vivo testing. For respiratory sensitisation, there are no 
standard information requirements. In some cases the available human data may be sufficient for 
the hazard assessment. 


Evidence for local toxicity, skin inflammation and available information of skin irritation should be 
considered when LLNA results are assessed. The LLNA has been shown to correlate relatively 
well with the human data on skin sensitisation and may therefore be used for hazard assessment. 


Human data, e.g. diagnostic clinical studies, workers medical surveillance and case reports (in the 
medical literature) may be used when assessing the sensitization potential of substances. When 
reliable and relevant, human data will normally be preferable over animal data. However, lack of 
positive findings in humans does not necessarily overrule positive and good quality animal data.  


Analysis with (Q)SAR models may be useful, since it can be based on the fact that skin  
sensitisation potential of a chemical is related to its ability to react with skin proteins to form 
covalently linked conjugates and recognition of these by the immune system. In most cases this 
due to electrophilic reactivity of the substance. QSAR models for respiratory sensitisation are not 
yet available. 


There are no officially adopted in vitro tests for skin or respiratory sensitisation. Detailed guidance 
on assessment and ITS is given in Section R.7.3. 


For skin sensitizers the first approach should be the qualitative risk characterization based on 
potency categorization (strong/extreme and moderate sensitizers) and by defining the risk 
management measures (RMMs) as described in Part E. The DNEL should be set (if possible) to 
judge the remaining/residual likelihood of risks after the RMMs are implemented. The 
establishment of a DNEL can be based on the data from the LLNA study and/or by the Weight of 
evidence using LLNA data and historical human data.   


B.6.2.4 Acute toxicity 


Acute toxicity refers to adverse effects, which result from a single or short term exposure. The 
relevant mechanisms and symptoms vary. Pathological changes in organs and tissues, which may 
result in death, are often observed. Several systemic effects may cause acute toxicity, basal and 
selective cytotoxicity being examples of the underlying mechanisms. Corrosive substances cause 
acute toxicity; since the corrosivity local it is dealt with in the chapter of irritation/corrosion.  


Information requirements on acute toxicity via oral route are set at the tonnage band of 1-10 t/y. 
Corrosive substances and those already tested via inhalation, need not to be tested. At the next 
tonnage band (10-100 t/y), the standard information requirement covers also dermal and inhalation 
tests. The requirement is adapted depending on physical properties of the substance and the likely 
route of human exposure.  
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Human data on acute toxicity can be available e.g. in poison information centres and in clinical 
case reports. Human cases are a reflection of exceptional exposures, and should be carefully 
considered when the RMMs are selected. Compared with some other endpoints, there are 
relatively few (Q)SAR models capable of predicting acute toxicity. Relevant existing data on acute 
toxicity on animals may be obtained from scientific literature and from data bases.  


While there are currently no in vitro tests that have been officially adopted, there are tests on 
cytotoxicity under validation, which can be possible replacement of the acute oral systemic toxicity 
tests.  


By the end of the assessment of acute toxicity, the nature and reversibility of the toxic effects 
should be considered. If no signs of acute toxicity were seen at the limit test (typically 2000 mg/kg) 
classification of the substance with respect to acute toxicity is usually not required. For detailed 
guidance see Section R.7.4.  


The LD50 and LC50 data may give sufficient basis for obtaining a DNEL. In some cases, however, 
the qualitative approach is more appropriate because the tests do not provide information on all 
aspects of acute toxicity in humans. Above 10 t/y, the establishment of acute toxicity DNEL is 
unnecessary in most cases, as the DNEL based on repeated dose toxicity is normally sufficient to 
ensure that adverse effects do not occur.  


When a limit test has been conducted, and no adverse effects on health have been observed, then 
the limit dose can be regarded as the dose descriptor in setting the DNEL. 


In rare cases, when the acutely toxic dose can not be defined, due to the limitations of the test 
protocols, a qualitative risk characterization of acute toxicity shall be performed for substances 
showing a very high acute toxicity / toxicity after single exposure (i.e. classified as Acute Tox 1 and 
2 or STOT SE 1 according to the CLP Regulation). Very strict RMM will apply for these substances 
(e.g., closed systems, etc) in order to ensure control (see Part E). Basically, the RMM should 
ensure that peak concentrations exceeding the long-term DNEL will not occur. Note that usually 
the standard acute toxicity test results enable quantitative risk characterisation.    


When there is a potential for high peak exposures (for instance when sampling or 
connecting/disconnecting vessels) and if an acute toxicity hazard (leading to C&L) has been 
identified, DNEL for peak exposures (shorter than 15 minutes) should be set (See Section R.8, 
appendix 8). 


B.6.2.5 Repeated dose toxicity 


Repeated dose toxicity refers to general toxic effects that occur after daily dosing with  a substance 
for 28 or 90 days, or major part of the lifespan, in case of chronic exposure. Effects examined in 
these studies may include changes in morphology, physiology, growth or life span, clinical 
chemistry or behaviour.  


At the tonnage band of 10-100 t/y standard information requirements for on 28-day study is set and 
90-day study is due at the next tonnage level. The most appropriate route of exposure in testing is 
the likely route of human exposure.  


Before in vivo testing, e.g. physicochemical properties of the substance, existing animal test data, 
toxicokinetics data, specific toxicity (e.g. immunotoxicity, neurotoxicity), corrosivity, human 
exposure and SAR need to be considered. For the detailed ITS, see Section R.7.5.6 and Annex 
VIII. 


According to test guidelines, the highest of three dose levels should be chosen with the aim to 
induce toxicity but not death. A descending sequence of dose levels should be selected with a view 
to demonstrating any dosage related response and a no-observed-adverse-effect level (NOAEL) at 
the lowest dose level. 


It is noteworthy that also reproduction and developmental toxicity studies may provide information 
on the general toxicological effects arising from repeated exposures.  
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Data on repeated dose studies should be such that they enable the dose-response relationship 
and effect-threshold to be set and furthermore, can serve as the basis for CSA and classification of 
substances. When reliable and relevant, the available positive epidemiological data would be 
preferable over animal data. Currently, no available in vitro alternatives to animal testing are 
approved for detection of toxicity after repeated exposure. QSAR approaches are currently not well 
validated for repeated dose toxicity and no firm recommendations can be made concerning their 
use in a testing strategy in this area. For more details see Section R.7.5. 


Typically, a NOAEL or LOAEL can be obtained from repeated dose toxicity studies. At least, intra 
and inter-species assessment factors are normally applied (see Section B.7.1). In case adverse 
effects are not observed in a limit test (up to 1000 mg/kg of body weight) the substance does not 
usually need to be assessed for repeated dose toxicity. 


B.6.2.6 Reproductive and developmental toxicity 


Reproductive toxicity refers to effects such as reduced fertility, effects on gonads and disturbance 
of spermatogenesis and also covers developmental toxicity. Developmental effects refer to e.g. 
growth and developmental retardation, malformations and functional deficits in the offspring. 


Information requirements are first set at the tonnage band 10-100 t/y, where a screening test for 
reproductive/developmental toxicity is required. At the 100-1000 t/y band, pre-natal developmental 
toxicity study shall be performed. Two-generation reproductive toxicity study is required, if the 28- 
or 90-day study indicates adverse effects on reproductive organs or tissues.  


A two-generation reproduction toxicity study is the standard information requirement at above 1000 
t/y. At any tonnage band, carcinogens and germ cell mutagens, for which risks are controlled, 
testing is not required. Factors that can influence the testing requirements are QSARs, mutagenic 
and carcinogenic properties, available data from humans exposed to the substance and concerns 
for endocrine disruption. 


Epidemiological studies, conducted in the general population or in occupational cohorts, may 
provide information on reproductive toxicity. Although not aimed directly at investigating 
reproductive toxicity, repeated-dose toxicity studies may reveal effects on reproductive organs in 
test animals. The purpose of the assessment is to distinguish between a specific effect on 
reproduction and adverse reproductive effect which is a non-specific consequence to general 
toxicity, although, in many cases the data will not allow a definite distinction to be made.  


SAR offers approaches for assessing the reproductive toxicity for example in case the toxicity 
potential may be extrapolated or interpolated across a homologous series or a category. Currently 
there are no officially adopted guidelines for in vitro tests of relevance to reproductive toxicity. 
Three tests have recently been declared to be scientifically validated by the European Centre for 
the Validation of Alternative Methods and positive results of these tests may be useful. For more 
guidance see Section R.7.6. 


When the available data allows, DNEL value for effects on fertility (DNELfertility) as well as for 
developmental toxicity (DNELdevelopment) should be derived. Usually, the reproductive toxicity is 
considered to have an underlying dose threshold mechanisms and a NOAEL or LOAEL value 
should normally be provided by the test data.  


B.6.2.7 Mutagenicity 


Risks caused by mutagenic substances have to be controlled order to prevent genetic 
damage/alterations. These alterations may lead to cancer in case they take place in somatic cells 
or they may cause heritable genetic damage if they take place in germ cells. 


Standard information requirements on mutagenicity start already at the lowest tonnage level (in 
vitro gene mutation study in bacteria). At the next tonnage band, 10-100 t/y, information on 
induction of both gene mutations and chromosome aberrations in vitro is required. In case a 
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mutagenic effect is seen in the in vitro studies, information from an appropriate in vivo somatic cell 
genotoxicity study is required. Data based on (Q)SARs or grouping data may be available. The 
information requirements of REACH annexes do not require these types of data to be obtained, but 
they would be useful in the weight of evidence analysis. In many cases the accuracy of QSAR data 
will be sufficient to help, or allow either a testing or a specific regulatory decision to be made, while, 
in other cases, the uncertainty may be unacceptable due to the severe consequences of a possible 
error. Human data would be available only occasionally.  


When assessing the test data, metabolic activation and physical-chemical properties of the test 
substance need to be considered. Toxicokinetics data is important when analyzing whether the test 
compound actually reached the target organ. Usually in vivo experiment and data obtained using 
mammalian cell lines is considered to be of higher significance. Relevance of indicator type of 
tests, such as DNA binding and SCE assays is considered to be lower. Substances which are 
mutagenic in somatic cells in vivo and can reach germ cells are assessed as if they can cause 
heritable genetic damage and, consequently, classified as category 2 mutagens. For detailed 
guidance see Section R.7.7.1.  


DNEL can not usually be obtained from the data available. Therefore, qualitative approach has to 
be taken where strict measures have to be taken to prevent any human exposure to a mutagenic 
substance. The qualitative assessment and the respective risk management categories are 
explained in Part E.  


B.6.2.8 Carcinogenicity 


Carcinogenic substances can increase the incidence of tumours in the exposed population. 
Carcinogenesis may involve both mutations and non-genetic events. While the underlying 
mechanism in many cases is the occurrence of a genetic damage, there are other, non-genotoxic 
mechanisms, such as sustained cell proliferation and altered intercellular communication. 
Genotoxic carcinogenicity differs from many other types of toxicity in that the effect is delayed. In 
case genotoxic mechanisms are involved, the effect is considered to have no effect-threshold. 


Standard information requirements on carcinogenicity are set only at the highest tonnage level 
(above 1000 t/y). However, even at that level, the need d for carcinogenicity testing will depend on 
e.g. whether the use is widespread dispersive or exposure is frequent/long-term and whether the 
substance is classified as mutagen category 3 or is able to induce hyperplasia and/or pre-
neoplastic lesions in repeated dose studies. 


Since cat 1A and 1B mutagens are likely carcinogens and the risk is assumed to be managed 
accordingly, normally they do not need to be tested.  


An ITS for mutagenicity aims to provide an “early warning” on carcinogenic risk. There is 
considerable evidence of a positive correlation between the mutagenicity of substances in vivo and 
their carcinogenicity in long-term studies with animals. Furthermore, hyperplasia and pre-
neoplastic lesions seen in repeated dose toxicity studies may contribute to the weight of evidence 
for carcinogenic potential.  


QSAR or read-across/category data may be available or could be obtained. These types of data 
would be useful, because structural alerts of carcinogenicity are well characterized and open 
sources of information (e.g. ready made QSARs, see Section R.7.7.8) are available on certain 
groups of substances.  


A weight of evidence approach is important when carcinogenic potential is assessed.  


When carcinogenicity bioassay(s) or reliable human epidemiological data are available that would 
be most relevant information in the assessment. Mostly however, that information is not available. 
It is important that the underlying mode of action (threshold or not) is addressed in the assessment, 
since it affects setting of DMEL and RMMs.  
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For regulatory purposes, it is usually agreed that a substance with sufficient evidence on 
genotoxicity, should be dealt with as if it is a carcinogen. Substances with some, but insufficient 
evidence on carcinogenicity have to be assessed case by case. Short and medium term bioassays 
and studies in transgenic rodents should be considered when available and they might even be 
proposed instead of conventional rodent bioassay.  Assessment of carcinogenicity at lower that 
1000 t/y band is based e.g. on mutagenicity data, repeated dose toxicity studies and 
QSAR/categories (see Section R.7.7.8). 


For a non-threshold carcinogen, with adequate animal cancer data, Derived Minimal Effect Level 
(DMEL) approach is taken. This implies the use of endpoint-specific large assessment factor, i.e. 
10 000 to ensure that the exposure causes a minimal risk. (The specific dose descriptor BMDL10 
is divided by that AF. This and other “linearized” approaches are described in Section R.8.5.2. 
When it is not possible to set a DMEL, a qualitative approach in the assessment has to be taken; 
the strictest level of RMMs would be necessary to address the risks caused by carcinogens (see 
Part E). 


B.6.3 Environmental endpoints 


B.6.3.1 Aquatic toxicity 


Aquatic toxicity refers to intrinsic property of a substance to be detrimental to an aquatic organism 
in short-term and/or long-term exposure to that substance. 


Waterborne exposure to substances is generally considered the predominant route, but aquatic 
organisms may also be exposed via food (e.g. to lipophilic substances). A distinction is made 
between short-term (so-called acute) effects and long-term effects (chronic): 


Acute toxicity: Toxicity to aquatic organisms exposed to substances within a duration in the range 
of hours to a few days (relatively short in comparison to the duration of the life-cycle of the 
organisms). Effects are normally expressed as median lethal or effect concentrations (L/EC50), 
which is the test concentration at which 50% of the organisms is affected or at which 50% effect is 
measured for a specifically defined endpoint (e.g. growth rate effects on algae). 


Chronic toxicity: Toxicity to aquatic organisms exposed to substances for a prolonged period. 
Exposure (test) duration may vary widely depending on the species used, but is in general 
relatively long in relation to the length of the life-cycle of the organism. Such chronic effects usually 
include a range of endpoints such as survival, growth and reproduction. The highest tested 
concentration where an effect has not been observed (No Observed Effect Concentration or 


NOEC3) is the most frequently used parameter, which may often be replaced by an EC10 that can 
be estimated based on the concentration-effect relationship. 


Additional information regarding the details and derivation of such values can be found in Section 
R.7.8.4.1. 


The minimum information that should be available includes short-term toxicity data on 
invertebrates and growth inhibition data on aquatic plants at the lowest tonnage band (1-10 t/y) and 
short-term toxicity data on fish at the next tonnage band (10-100 t/y). At higher tonnage bands, 
data on the long-term effects on invertebrates and fish should be considered depending on the 
outcome of the CSA. 


Although classification is based on available information, a complete comparison with the criteria 
would require information on acute aquatic toxicity to fish, Daphnia and algae. A lack of long-term 
                                                   
3 The formal scientific definition of NOEC (No Observed Effect Concentration) is “the concentration immediately below 
the LOEC which when compared with the control has no statistically significant effect compared to the control” (OECD 
211, 1998b). 
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effects at 1 mg/L may be used for de-classifying a substance. More information will be made 
available in the Guidance on Classification and Labelling. 


Further guidance on how to make a PBT assessment can be found in Part C. 


All available aquatic toxicity data needs to be evaluated in the hazard assessment and, if suitable, 
used to derive an overall Predicted No-Effect-Concentration (PNEC) for the aquatic compartment. 
The minimum data set required is short-term or long-term data for all three trophic levels. 
Depending on the outcome of an eventual risk characterisation, further information may be useful. 


Section R.7.8.4.1 provides detailed information on interpretation of existing data including guidance 
on use of non-testing data and testing data, recommended species, relevant endpoints and 
reliability of data. Information on dealing with difficult substances can also be found in Section 
R.7.8.4. Appendix R.7.8-1 provides additional information on properties of substances, test 
systems and other factors influencing the evaluation of aquatic tests.  


Section R.7.8.5 provides guidance on the assessment of the toxicity of the substance in cases 
where the total amount of available information is suitable for regulatory decisions and in cases, 
where there are data gaps which have to be filled. 


In Section R.7.8.5.4 specific considerations are given on how to draw overall conclusions for the 
different regulatory endpoints with respect to aquatic toxicity, i.e. classification and labelling, PBT 
assessment and CSA. Section R.7.8.5.3 includes an ITS for aquatic toxicity. 


B.6.3.2 Sediment toxicity 


Sediments may act as both a sink for chemicals through sorption (binding) of contaminants to 
particulate matter, and as a source of chemicals to particle feeders through resuspension or back 
to the water phase by desorption. Due to this process sediments mitigate the effects of surface 
water contamination but may prolong exposure over time and may thus present a hazard to 
aquatic communities (both pelagic and benthic) which is not directly predictable from 
concentrations in the water column. Therefore, substances that are potentially capable of 
depositing on or sorbing to sediments to a significant extent have to be assessed for toxicity to 
sediment-dwelling (benthic) organisms. 


Due to the generally long-term exposure of benthic organisms to sediment-bound substances, 
long-term tests with sub-lethal endpoints like reproduction, growth or emergence are most relevant. 


For the endpoint toxicity to sediment organisms there are no standard data requirements at 
production or import levels up to 1000 t/y (Annex VII, VIII and IX). However, the need for (test) data 
may be triggered at tonnages below 1000 t/y for substances with log Kow >3 or with other 
properties suggesting adsorption to sediment is likely. 


At tonnages ≥ 1000 t/y, long-term toxicity testing shall be proposed by the registrant if the results of 
the CSA indicate the need to investigate further the effects of the substance and/or relevant 
degradation products on sediment organisms. The choice of the appropriate test(s) depends on the 
result of the CSA.  


Section R.7.8.10.1 provides detailed information on interpretation of existing data including 
guidance on use of non-testing data and testing data. Information concerning preferred organisms, 
relevant endpoints, exposure pathways, sediment composition, spiking methods, feeding, 
exposure duration, water quality, test system and design is available as well. 


B.6.3.3 Toxicity to sewage treatment plant micro-organisms 


Toxicity to sewage treatment plant (STP) micro-organisms should be assessed with the aim to 
protect the biodegradation and nutrient removal functions, and process performance in general, of 
municipal and industrial STPs.  
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Information on activated sludge respiration inhibition is required as of volumes of 10 t/y and above. 
Respiration inhibition is only one of many possible effects on microbes, but it is the most widely 
accepted indicator of the combined activity of sludge micro-organisms. Information on nitrification 
inhibition should be obtained if there are indications that the substance may be toxic to nitrifying 
bacteria.  


Toxicity to sewage treatment plant micro-organisms is not used for environmental hazard 
classification and for PBT/vPvB assessment. The data will only find application in CSA where a 
PNECmicro-organisms (here called PNECstp) should be derived and used as toxicity measure for the 
calculation of the risk to STPs. 


Mainly experimentally-derived microbial inhibition data will be used to derive a PNECstp, in the 
absence of well-established QSARs for STP toxicity. The available microbial toxicity data need to 
be evaluated and, if suitable, used to derive a predicted no effect concentration (PNECstp). 


The main objective of the ITS for STP toxicity is to ensure that all available relevant exposure and 
effects information can be used in an integrated way before any new testing is initiated. The ITS 
allows the refinement of unfavourable screening-level data by means of higher tier testing. The 
proposed scheme can be followed for both industrial and/or domestic (i.e. municipal) sewage 
treatment plants, as applicable from the chemical’s release pattern. 


B.6.3.4 Degradation/biodegradation 


Degradation is the loss or transformation of a chemical substance in the environment, due to 
abiotic or biotic processes. Abiotic or non-biological degradation can occur by physico-chemical 
processes such as hydrolysis, oxidation and photolysis. Biodegradation can proceed in the 
presence of oxygen (aerobic biodegradation) or in the absence of oxygen (anaerobic 
biodegradation). Consideration should be given to whether the substance being assessed can be 
degraded to give stable and/or toxic degradation products. Where such degradation can occur, the 
assessment should give due consideration to the properties (including toxic effects and 
bioaccumulation potential) of the products that might arise. 


The minimum information which should be available already at the 1-10 t/y band, is information on 
the ready biodegradability (of organic substances). At the next tonnage band (10-100 t/y) also 
information on hydrolysis should be available. At higher tonnages, further information on 
degradation in various environmental compartments should be considered depending on the 
outcome of the CSA. 


Information on the degradability of chemicals may be used for hazard assessment (e.g. for 
classification and labelling), risk assessment (for chemical safety assessment) and persistency 
assessments (for PBT/vPvB assessment).  


Assessment of degradation and persistency is normally based on data obtained in standardised 
tests for ready biodegradability and hydrolysis. Predictions from biodegradation QSAR models may 
also be considered. Results of tests simulating the biodegradation in water, aquatic sediment and 
soil are considered higher tier data that can also be used for these purposes. Other types of test 
data that may be considered in an assessment of the potential environmental hazard or risk 
include sewage treatment plant (STP) simulation data, inherent biodegradability, anaerobic 
biodegradability, biodegradability in seawater and abiotic transformation. In determining which 
higher tier or simulation degradation data are required, consideration should be given to the 
partitioning behaviour of the chemical and its release or emission pattern.  (See Section R.7.9) 


B.6.3.5 Aquatic bioconcentration and bioaccumulation 


Bioconcentration is the accumulation of a substance dissolved in water by an aquatic organism. 
The bioconcentration factor (BCF [L/kg]) is the ratio of the concentration of a substance in an 
organism to the concentration in water once a steady state has been achieved. It can be derived in 
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two ways, static or dynamic (Section R.7.10.1.1). Static and dynamic (kinetic) BCFs of equal 
validity are interchangeable for regulatory purposes. 


Accumulation is a general term for the net result of absorption (uptake), distribution, metabolism 
and excretion (ADME) of a substance in an organism. These processes are discussed in detail in 
the mammalian toxicokinetics guidance document (Section R.7.12).Bioaccumulation refers to 
uptake from all environmental sources including water, food and sediment. The bioaccumulation 
factor (BAF) can be expressed as the steady-state ratio of the substance concentration in an 
organism to the concentration in water or sediment. These factors can be used to estimate the 
concentration of a chemical in an organism living in contaminated water or sediment. 


Biomagnification refers to accumulation via the food chain. It may be defined as an increase in the 
(fat normalized) internal concentration of a substance in organisms at succeeding trophic levels in 
a food chain. The biomagnification potential can be expressed as either a biomagnification factor 
(BMF) or a trophic magnification factor (TMF). 


At a tonnage of ≥ 100 t/y, the conduction of a bioaccumulation study in an aquatic organism 
(preferably fish) should be considered. 


The bioaccumulation potential needs to be considered in relation to long-term effects and 
environmental hazard classification. For the majority of non-ionised organic substances, 
classification may be based initially on the log Kow if no reliable measured fish BCF is available.  


The bioaccumulation potential (‘B’) is part of the PBT/vPvB assessment. Reliable measured BCF 
data for fish or an invertebrate are generally necessary for final conclusions on B in PBT or vPvB. 
A screening assessment can be made against screening criteria based on the log Kow for those 
organic substances that are expected to accumulate via passive diffusion. 


In the CSA, fish BCF and BMF values are used for the secondary poisoning assessment for 
wildlife, as well as for human dietary exposure. A BMF for birds and mammals may also be 
relevant for marine scenarios. An invertebrate BCF can be used to model a food chain based on 
consumption of sediment worms or shellfish. 


If the log Kow (only relevant for non-ionised organic substances) is not a good indicator of 
accumulation potential (see Section R.7.10.6), the ITS should be followed and an in vivo test may 
be required. If no fish BCF is available, reliable BCFs determined for non-fish species may be 
used. 


A predicted BCF may be used for first tier risk assessment. If the PEC/PNEC ratio based on worst 
case BCF or default BMF values indicates potential risks at any trophic level, the BCF/ BMF can be 
refined if needed. A weight of evidence procedure can be used for expert judgement on the 
available data and to decide on the need for additional testing (Section R.7.10.5). 


B.6.3.6 Terrestrial bioaccumulation 


Bioaccumulation from soil to terrestrial species is expressed by the biota-to-soil accumulation 
factor (BSAF), similar to the biota-to-sediment accumulation factor for benthic organisms. 
Alternatively, the concentration in the organism may be related to the concentration in soil pore 
water by calculating a BCF [L/kg]. These factors can be used to estimate the concentration of a 
chemical in an organism living in contaminated soil. 


REACH does not require information on terrestrial bioaccumulation, but depending on the outcome 
of the CSA, the conduction of such a study may be useful. 


If a substance is non-ionisable organic compound, Kow-based estimation methods can be used to 
generate the necessary terrestrial BCF information. If the predicted BCF value suggests a risk, 
information on bioaccumulation needs to be refined. In general, test data will only be needed at the 
1,000 t/y band, if the CSA identifies the need for further terrestrial bioaccumulation information. 
Field monitoring might provide additional data on the risk of bioaccumulation.  (See Section 
R.7.10.12) 
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B.6.3.7 Long-term toxicity to birds 


Avian toxicity studies can measure sublethal and lethal effects of short-term oral exposure, 
sublethal or lethal effects of medium-term (up to several days) or lethal and reproductive effects of 
long term (up to 20 weeks) dietary exposure. However, due to poor correlation between short and 
long term effects, only long term studies are considered suitable for CSA purposes.  


The aim of an avian toxicity test is to provide data that can be used to assess secondary poisoning, 
if the CSA demonstrates the need for such a study (notably relevant for substances with a potential 
to bioaccumulate and high mammalian toxicity). 


Data obtained from species used in standard test methods are assumed to be representative of all 
species. Dietary studies are preferred, since these are most relevant to the exposure route under 
investigation. (See Section R.7.10.18) 


B.6.3.8 Terrestrial toxicity 


Due to the complexity and diversity of the terrestrial environment, a comprehensive effect 
assessment for the whole compartment can only be achieved by a set of assessment endpoints 
covering (i) the different routes by which terrestrial organisms may be exposed to substances (i.e. 
air, food, pore water, bulk-soil) and (ii) the most relevant taxonomic and functional groups of 
terrestrial organisms (micro-organism, plants, invertebrates, vertebrates) being potentially affected. 


The scope of the terrestrial effect assessment under the adopted REACH regulation is restricted to 
soil organisms in a narrow sense, i.e. on non-vertebrate organisms living the majority of their 
lifetime within the soil and being exposed to substances via the soil pathway and in line with the 
previous practice in the environmental risk assessment of new and existing substances in the EU. 


Information on short-term toxicity to soil organisms should be considered for substances ≥ 100 t/y, 
unless direct and indirect exposure is unlikely. For substances ≥ 1000 t/y, information on long-term 
toxicity should be considered depending on the outcome of the CSA. 


Information on toxicity to terrestrial organisms is not used for classification and labelling and 
neither for the PBT assessment. When relevant exposure of the terrestrial environment is likely, 
this compartment shall be considered in the CSA. 


Different types of information are relevant when assessing terrestrial exposure and subsequent 
toxicity to soil organisms. Useful information includes chemical and physical properties of 
substances and test systems as well as available testing data (in vitro and in vivo) and results from 
non-testing methods, such as the Equilibrium Partitioning Method.  (See Section R.7.11) 
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B.7 DERIVING THRESHOLD AND NON-THRESHOLD 
EFFECT LEVELS 


B.7.1 Characterisation of dose/concentration-response for human 
health 


B.7.1.1 Objective and key issues 


Under REACH, manufacturers, importers and downstream users have to ensure that they 
manufacture, place on the market or use substances in such a way that they do not adversely 
affect human health. In order to assess this, a comparison between the expected exposure and the 
potential for adverse effects must be made. This chapter will give a brief overview of how to 
characterise the potential for adverse effects, i.e. 'the potency' of the substance as an input for the 
risk characterisation (Part E). The section aims at giving some understanding of the process and 
concepts to the uninformed reader. A more detailed description is presented in Chapter R.8. It is 
acknowledged that it will require a great deal of toxicological expertise and experience to 
appreciate the detailed guidance and to conduct a safety assessment.    


For a comprehensive hazard and safety assessment, information is needed with respect to the 
substances’ fate in the body (toxicokinetics, i.e. absorption, distribution, metabolism, and excretion) 
and on the following human health endpoints; acute toxicity, irritation and corrosivity, sensitisation, 
repeated dose toxicity, mutagenicity, carcinogenicity, and reproductive toxicity as well as any other 
available information on the toxicity of the substance. It should be noted that according to REACH 
the standard requirements for these endpoints are tonnage-dependent. However, before 
conducting testing to generate such data, all available information should first be collected and 
assessed, including properly collected and reported human data (see Chapters R.3 and R.4). The 
evaluation of this hazard information should aim at identifying the NOAEL (or another dose 
descriptor) for the leading health effects and the uncertainties surrounding the NOAEL. 
Subsequently, a DNEL (Derived No-Effect Level) is derived by dividing the NOAEL with 
assessment factors representing the uncertainties (e.g., with respect to extrapolation between 
species and among humans). The DNEL represents a level of exposure above which humans 
should not be exposed. In cases where no DNEL(s) can be derived, REACH requires a qualitative 
assessment to be performed. However, for the non-threshold endpoints (e.g. non-threshold 
carcinogenicity), if data allow, the development of a (semi)quantitative reference value 
(DMEL=derived minimal effect level) may be useful (see below). Figure B.7-1 illustrates the 
different steps of the quantitative DNEL procedure. 
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If necessary, modify the dose descriptor to the correct starting point 


Calculate the overall assessment factor based on all the uncertainties involved in the assessment 


Develop DNEL by dividing the dose descriptor with the overall assessment factor  


Conduct risk characterisation (RC) for each separate exposure route (and long-term / acute / different populations) 
by dividing exposure with the relevant DNEL; control of risk requires a ratio < 1 


When the risk for each separate exposure route is controlled, if appropriate, conduct RC for simultaneous 
exposure via all routes of exposure 


Set dose descriptors (e.g., NOAELs) based on the available information and toxicological studies 


Figure B-7-1: Illustration of the different steps of the quantitative human health risk assessment for threshold 
endpoints 


 


NB: This figure only relates to quantitative risk characterisation. It is further outlined below and in 
Part E when and how this shall be supplemented by a qualitative risk characterisation. 


Conclusions on classification and labelling of the substance in relation to need for 
exposure assessment and risk characterisation (RC) 


One objective of the human health hazard assessment is the classification and labelling of the 
substance in accordance with the CLP Regulation. From the above described hazard 
assessments per human health endpoint, it can be concluded whether the substance fulfils the 
criteria for any of the hazard classes or categories listed in Article 14(4) of the REACH 
Regulation, as amended from 1 December 2010 by Article 58(1) of the CLP Regulation, 
namely: 


 hazard classes 2.1 to 2.4, 2.6 and 2.7, 2.8 types A and B, 2.9, 2.10, 2.12, 2.13 
categories 1 and 2, 2.14 categories 1 and 2, 2.15 types A to F. 


 hazard classes 3.1 to 3.6, 3.7 adverse effects on sexual function and fertility or on 
development, 3.8 effects other than narcotic effects, 3.9 and 3.10. 


 hazard class 4.1: 


 hazard class 5.1, 


These classes and categories (only) will henceforth be described as “Article 14(4) hazard classes 
or categories” (i.e. specifically excluding PBT or vPvB properties) 


In case the substance is classified, an exposure assessment and risk characterisation are 
required, in order to ensure that the risks associated with the estimated exposure values (for all 
actual exposure scenarios of the substance for manufacture, identified uses and life–cycle stages 
resulting from those) are controlled. Where possible, DNELs should be derived, also for non-
classified substances. 
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B.7.1.2 Legislative requirements for setting DNELs 


B.7.1.2.1 Derivation of DNEL 


Where possible, DNEL(s) shall be derived for all substances subject to registration that are 
manufactured/imported/used in quantities of 10 tonnes or more per year, as part of the chemical 
safety assessment (CSA). DNEL(s) should be documented in the chemical safety report (CSR). In 
case an exposure assessment and risk characterisation is required, the DNEL is subsequently to 
be: 


 used in the risk characterisation part of the CSA, and 


 communicated as part of the safety data sheet (SDS).  


With respect to the derivation of DNEL(s), REACH inter alia specifies that it may be necessary to 
identify different DNELs for each relevant human population (e.g. workers, consumers and humans 
exposed indirectly via the environment) and possibly for certain vulnerable sub-populations (e.g. 
children, pregnant women) and for different routes of exposure (oral, dermal, inhalation) and for 
different exposure durations. When establishing the DNEL, the uncertainties in the assessment 
shall be taken into account (e.g., involving species differences, differences in sensitivity among 
humans, and quality of the database). The DNEL can be considered as an ‘overall’ No-Effect-Level 
for a given exposure (route, duration, frequency), accounting for uncertainties/variability in these 
data and the human population exposed. 


For workplace exposure, there may already exist occupational exposure limits (OELs). Under 
certain circumstances OELs and/or the underlying information used for setting the OELs can be 
used to derive DNELs. Further information is in Appendix R.8-13. 


The exposure/DNEL comparison for each exposure scenario in principle represents a simple tool 
for RC, especially for downstream users who do not have the hazard data at their disposal. For any 
exposure scenario, the risk to humans can be considered to be adequately controlled if exposure 
levels do not exceed the appropriate DNEL. 


B.7.1.2.2 If no DNEL can be derived 


It may not always be possible to derive DNEL(s) for an end-point. The most obvious cases are 
when test data are absent, either because no testing is needed based on exposure arguments 
(see Chapter R.5 for details), or because testing was technically not possible as a consequence of 
the properties of a substance.  


More importantly, this may also apply when  


 a substance exerts its effect by a non-threshold mode of action (e.g., mutagens and 
genotoxic carcinogens). In that case it is generally assumed, as a default assumption that 
even at very low levels of exposure residual risks cannot be excluded. Consequently, a 
dose without potential effects cannot be established, 


 a substance exerts its effect by a threshold mode of action, but the available data do not 
allow to reliably identify the threshold (e.g., sensitisation and irritation). 


If it is not possible to derive a DNEL, then REACH requires, that "a qualitative assessment of the 
likelihood that effects are avoided when implementing the exposure scenario shall be carried out", 
in the risk characterisation part of the CSA. 


In the qualitative approach emphasis is placed on assessing the adequacy of control of exposure 
in the human population of interest by using other information than a DNEL to qualitatively describe 
the potency of the health effect, which is then used for development of Exposure Scenarios with 
risk management measures and operational conditions for controlling exposures and thereby risks. 
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It can be useful for non-threshold effect (e.g. non-threshold carcinogens) to include in this 
qualitative assessment a semi-quantitative element in order to assess the likelihood that effects 
are avoided. In such cases, and assuming that data are available to allow this, the registrant 
should develop a DMEL (derived minimal effect level), i.e. a reference risk level which is 
considered to be of very low concern for a certain exposure scenario. DMELs derived in 
accordance with the guidance should be seen as a tolerable level of effects and it should be noted 
that it is not a level where no potential effects can be foreseen, but rather expresses an exposure 
level corresponding to a low, possibly theoretical, risk. A DMEL is a risk-related reference value 
that should be used to better target risk management measures. 


It should be stressed that for carcinogens and mutagens, the Carcinogens Directive (2004/37/EC) 
requires that workplace exposures are avoided/minimised as far as technically feasible. As REACH 
does not overrule the Carcinogens Directive, the approach to controlling workplace exposure 
should therefore comply with this minimisation requirement. The DMEL approach is useful when 
preparing chemical safety assessment to judge the remaining/residual likelihood of risks. Based on 
such judgement the registrant may need to refine the way he uses or recommends to use the 
substance by revising the relevant tentative exposure scenario(s) for use of the substance.   


B.7.1.3 Overview of aspects to be considered in derivation of DNEL(s) / DMEL(s) 


Based on the specification given in REACH, several aspects need to be considered in deriving 
DNEL(s). It is to be noted that there is a need for expertise in doing this. 


Data requirements The derivation of DNELs is required for the chemicals assessment (CSA) of 
substances manufactured/imported/used in quantities from 10 t/y upwards. For derivation of 
DNELs, all available hazard information needs to be evaluated and, where possible, dose 
descriptors (N(L)OAEL, benchmark dose, etc.) need to be established. The data may originate 
from observations in studies with humans, studies with experimental animals (e.g., 28/90 days 
repeated dose toxicity studies), in vitro studies, and non-testing sources ((Q)SAR), read across or 
chemical categories). As further toxicological information is requested at each higher tonnage 
level, allowing more robust assessments, DNEL(s) should be reconsidered at each higher tonnage 
levels. The same applies if significant new toxicological information becomes available. 


Uncertainty/variability REACH requires differences between toxicity data (often obtained from 
animal studies) and the real human exposure situation to be addressed, taking into account 
variability and uncertainty within and between species. In order to address these differences, 
assessment factors (AF) should be applied. The applied AFs only correct for 
uncertainties/variability in the effect data, not for exposure uncertainties.  


Populations and routes DNELs may have to be derived for workers (dermal and inhalation 
exposure) and the general population (consumers and humans via the environment; dermal, 
inhalation, and/or oral exposure). If relevant, also combined exposures via different routes may 
need to be assessed. Under certain circumstances it might also be necessary to derive DNELs for 
certain subpopulations, i.e. covering a particular higher sensitivity of children.  


Duration of exposure Depending on the exposure scenario, the exposure duration can vary from 
a single event to an exposure for several days/weeks/months per year, or it might even be 
continuous (as is, e.g., the case of humans exposed via the environment). Since the duration of 
exposure will often have an impact on the effect(s) that may arise, DNELs may have to be derived 
for various exposure durations (DNELlong-term and DNELacute), thereby matching as closely as 
possible the exposure duration in the toxicity study with the exposure duration in the exposure 
scenario. 


Systemic and local effects Depending on the substance, DNELs may have to be established for 
systemic effects, for local (dermal or inhalation) effects, or for both. 


Units Exposure estimates are normally expressed as external values (i.e. amount of substance on 
the skin or concentration in the inhaled air). DNEL should therefore, as a default, be expressed in 
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the corresponding external exposure values. Relevant, external dose units for the DNEL are 
mg/person/day, (or mg/cm2 body area/day), mg/kg bw/day, and mg/m³ for dermal, oral, and 
inhalation exposure, respectively.    


B.7.1.4 How to derive DNEL(s)  


B.7.1.4.1 Identifying dose descriptors and deciding on mode of action 


As part of the evaluation of the toxicity studies, dose descriptors (e.g., NOAEL, NOAEC, BMD, 
LD50, LC50, T25) should be identified for the endpoint concerned   For a particular endpoint, it 
may be possible that data from more than one relevant and valid study are available (e.g. in 
different species, with different durations) and more than one dose descriptor for the endpoint is 
identified. Since it is not possible to know beforehand which of these dose descriptors will turn out 
to be the most relevant for the endpoint-specific DNEL, it might therefore sometimes be relevant to 
derive DNELs for more than one dose descriptor per endpoint, prior to selecting the lowest DNEL 
for that endpoint. This will depend on expert judgement, including the use of a weight of evidence 
approach. An integral part of this step is consideration of the mode of action. 


 If the substance exerts its effect by a threshold mode of action, a DNEL will have to be derived 
for that endpoint based on the most relevant dose descriptor. If the available data do not allow 
to reliably identifying the threshold, and thus no quantitative dose descriptor and DNEL can be 
derived, a qualitative/semi-quantitative approach has to be adopted (see Section B.7.1.6). 


 If the substance exerts its effect by a non-threshold mode of action (e.g. genotoxic 
carcinogens), in principle any level of exposure carries a risk, and thus no dose without effect 
can be established. For these effects, as already mentioned in Section B.7.1.2.2, a DMEL(s) 
should be derived as part of the qualitative approach, if there are data allowing this. 


 If the data do not allow setting a DNEL or DMEL, the strictly qualitative assessment outlined in 
Section B.7.1.6 should be applied). 


If a substance has both threshold and non-threshold effects, DNELs should still be developed in 
parallel to the qualitative approach.  


B.7.1.4.2 Modification of the relevant dose descriptor(s) per endpoint to the correct 
starting point 


In a few situations, the dose descriptor will not be directly comparable to the exposure assessment 
in terms of exposure route, units and/or dimensions. In these situations, it is necessary to convert 
the dose descriptor for the threshold effect (e.g. NOAEL) into a correct starting point (e.g. corrected 
NOAEL) (Section R.8.4.2).  


This applies:  


1) when there is a difference in bioavailability between experimental animals and humans;  


2) the animal dose descriptor is for another exposure route than the human exposure (requiring 
route-to-route extrapolation);  


3) there are differences in human and experimental exposure conditions;  


4) for differences in respiratory volumes between experimental animals and humans 


B.7.1.4.3 Application of assessment factors to the corrected starting point to obtain 
endpoint-specific DNEL(s) for the relevant exposure pattern  


The next step in the calculation of a DNEL is to address uncertainties in the extrapolation of 
experimental data to the real human exposure situation (Section R.8.4). All these 
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uncertainties/differences are individually addressed by assessment factors (AFs). In the ideal 
situation, the value for each individual assessment factor should be based on substance-specific 
information. However, default assessment factors most often need to be used.  


The default AF for interspecies differences addresses differences in sensitivity between 
experimental animals and humans, with the default assumption that humans are more sensitive 
than experimental animals. This AF is not needed when human data are used as the starting point 
for the risk characterisation.  


Humans differ in sensitivity to toxic insult due to a multitude of biological factors such as genetic 
polymorphism, age, gender, health status and nutritional status. These intraspecies differences 
are greater in humans than in the more inbred experimental animals. Therefore AFs to account for 
these differences within a general population and workers population, as appropriate, need to 
be applied.  


An AF allowing for differences in the experimental exposure duration and the duration of 
exposure for the population and scenario under consideration needs to be considered taking into 
account that a) in general the experimental NOAEL will decrease with increasing exposure times 
and b) other and more serious adverse effects may appear with increasing exposure times. The AF 
for the dose-response relationship should take into account the dose spacing in the experiment, 
the shape and slope of the dose-response curve (very shallow and very steep curves may warrant 
an AF), and the extent and severity of the effect seen at the LOAEL.  


An AF on the quality of the whole database should, if justified, be applied to compensate for the 
potential remaining uncertainties in the derived DNEL. Special consideration should be given to 
NOAELs (or other dose descriptors) derived from alternative data, e.g. in vitro data, (Q)SAR, read 
across or chemical categories. 


The overall assessment factor is obtained by simple multiplication of individual AFs. In order to 
derive endpoint-specific DNEL(s) for the relevant exposure pattern (duration, frequency, route and 
exposed human population), the overall AF is to be applied directly to the corrected dose 
descriptor(s) in the following manner (exemplified with NOAEL as the dose descriptor):  


AFOverall


NOAEL


AFAFAF


NOAEL
DNELspecificEndpoint corr


n


corr 




_21


 


B.7.1.5 Derivation of DMEL(s) for non-threshold endpoints  


This guidance document sets out two (default) methodologies which can be applied for deriving a 
DMEL (Section R.8.5). The ‘Linearised’ approach, essentially results in DMEL values representing 
a lifetime cancer risk considered to be of very low concern. The ‘Large Assessment Factor’ 
approach similarly results in DMEL values representing a low concern from a public health point of 
view. If data allow, more sophisticated methodologies for deriving a DMEL may be applied. The 
choice of such alternative methodologies should be justified. 


B.7.1.5.1 The ‘Linearised’ approach 


This approach of deriving a DMEL basically is driven by the assumption of a linear dose response 
relationship between tumour formation and exposure. This element of the linearised approach is 
incorporated in the high to low dose extrapolation assessment factor. The T25 (dose giving 25 % 
of the animals tumours) should be used as the default dose-descriptor as the starting point for 
linear extrapolation. When necessary, the relevant dose descriptor(s) are modified to the correct 
starting point as described above for the DNEL derivation, but with additional consideration of 
differences between occupational and lifetime conditions of exposure. Assessment factors should 
in principle be considered as above, although in practice generally only the assessment factor for 
differences in metabolic rate (allometric scaling) is to be applied (with exceptions of local tumours 
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and when an inhalation study is used as starting point for deriving an inhalation DMEL expressed 
as concentration in air).  


The preceding steps (correction of the starting point, and application of assessment factors) 
should result in the relevant (i.e. with regard to route and absorption) human equivalent lifetime 
daily dose, HT25 ('Human T25'). The high to low dose extrapolation step is the next step to arrive 
at the DMEL, i.e. an exposure level that is considered to represent a risk level considered to be of 
very low concern (acknowledging the fact that for non-threshold carcinogens a dose level without 
any residual cancer risk cannot be identified). If a bench-mark dose (BMD10 – derived dose 
assumed to give 10% of the animals’ tumours) is used as the dose descriptor, a slightly higher 
extrapolation factor needs to be used. 


Table B.7-1-7-1: High to low dose risk extrapolation factors used to derive a DMEL 


High to low dose risk extrapolation factor (HtLF) Default value systemic tumours  
For T25 ; for BMD10 


High-to-low-dose extrapolation In case of e.g.:            -      10-5 risk 
- 10-6 risk 


 


25.000  ;       10.000 
250.000  ;     100.000 


The DMEL (based on a T25 as a starting point) for e.g. a risk for cancer of one per 100.000 
exposed (10-5) is derived in the following way: 


25000
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_


25
10
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HtLFAF


T
riskngrepresentiDMEL corrcorr  


'AF' is abbreviation for assessment factor and 'AS' for algometric scaling. Details are explained in 
Chapter R.8. Cancer risk levels of 10-5 and 10-6 could be seen as indicative tolerable risks levels 
when setting DMELs for workers and the general population, respectively. 


B.7.1.5.2 The ‘Large Assessment Factor’ approach (“EFSA” approach) 


This approach to characterise and evaluate carcinogenic risks involves the application of several 
assessment factors to the starting point rather than linear extrapolation of the dose descriptor, and 
uses the BMDL10 (lower confidence limit of the BMD10) as preferential dose descriptor. The dose 
descriptor is modified, where necessary, and the corrected dose descriptor is then divided by a 
total assessment factor of 10.000 (for the general population) or 5.000 (for workers), respectively. 


See Chapter R.8 for further details of how these overall large assessment factors are derived The 
DMEL for the general population via this procedure is arrived at from a BMDL10corr in the following 
way: 


10000
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B.7.1.6 The qualitative approach when no dose descriptor is available for an 
endpoint 


When no reliable dose descriptor can be set for an endpoint, a more qualitative approach has to be 
chosen. This may apply for acute toxicity, irritation/corrosion, sensitisation, and 
mutagenicity/carcinogenicity. In this situation qualitative indications of the potency of the substance 
are used for developing exposure scenarios with risk management measures (RMM) and 
operational conditions (OCs) for controlling risk. Part E outlines an approach linking the exposure 
scenario development in a way proportional to the nature and severity of the hazard. This builds on 
the principles that management of risks for which no DNEL values can be derived are addressed in 
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a way that the higher the hazard, the stricter the risk management that should be put in place (See 
Section R.8.6 and Part E on risk characterisation for further details).  


B.7.1.7 Select the leading health effect(s) for relevant exposure patterns 


Following the derivation of endpoint-specific DNEL(s) or DMEL(s) and qualitative description of the 
endpoints for which no DNEL/DMEL can be set, the leading health effect(s) and the corresponding 
critical DN(M)EL(s) will be selected and/or qualitative description of potency established (Section 
R.8.7 and Part E). 


The following briefly addresses selection of critical DNEL/DMELs. Further details on how to 
address endpoints for which no DNEL/DMEL can be derived are given in Chapter R.8 and Part E. 


The critical DN(M)EL, used for the (semi-)quantitative risk characterisation, should be the lowest 
DN(M)EL obtained for the relevant combination of population/route/exposure pattern.  


The selected DNELs or DMELs are then used in relation to the exposures associated with the 
exposure scenarios. For systemic, long-term effects, five DN(M)ELs may be relevant (depending 
on exposure routes and exposed populations). In most cases, long-term DNELs are needed for 
worker dermal and inhalation exposure routes. Additionally, three long-term DNELs may need to 
be set for the general population (dermal, oral and/or inhalation) if the substance is present in 
consumer–available products or is released to the environment and present there as an 
environmental contaminant.  


For some substances, for which there is a potential for peak exposures, the long-term DNELs (to 
be complied with on average over e.g. a working day) may not ensure a sufficient level of 
protection against acute systemic effects as shorter term high exposures could be significantly 
above the long-term DNEL. As a rule of thumb, this may be the case when actual peak exposure 
levels significantly exceed the average daily exposures. In these cases, a DNELacute needs to be 
set and assessed in relation to the peak exposure levels that humans may experience. Normally 
this will involve a worker-DNELacute for inhalation, but could also apply to consumers, and 
theoretically also to other routes of exposure.  


For both acute and long-term local effects, DNELs may need to be set for workers and the 
general population exposed via the dermal and inhalation routes (i.e., four local DNELs). 
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Table B-7-2: Summarising the derivation of an endpoint-specific DNEL/DMEL 


Endpoint Quantitative dose descriptor1 
(appropriate unit) or qualitative 


assessment 


Corrected dose 
descriptor 


(appropriate unit) 


Overall 
AF 


applied 


Endpoint-specific  


DNEL/DMEL 


(appropriate unit) 
 Local effect2 Systemic effect3 Local2 Systemic3  Local2 Systemic3 


Endpoint (……toxicity) 


- oral 


- dermal 


- inhalation 


       


1 Select the relevant population 
2 Units are mg/m3 for inhalation; and mg/cm2 skin, mg/person/day (e.g. calculated based on the deposited amount per cm2 times the 
actually exposed body area) or a measure of concentration for dermal exposure 
3 Units are mg/m3 for inhalation, and mg/kg bw/day for oral and dermal exposure 
 


Overall, therefore, the (semi)-quantitative procedure involves identifying a dose descriptor based 
on the available studies (column 2), correcting it to appropriate unit (column 3), calculating the 
overall assessment factor (column 4), and finally dividing the dose descriptor with the AF to obtain 
the final DNEL/DMEL (column 5). This should be done for local and systemic effects, and for the 
relevant exposure routes. 


Part E outlines in detail how to conduct quantitative Risk Characterisation based on qualitative 
and/or (semi-)quantitative dose-response information. 


B.7.2 Predicted No Effect Concentration (PNEC) for the environment 


This section comprises an introductory part outlining general principles of PNEC derivation (section 
B.7.2.1) followed by one part for each type of PNEC value, which can be derived (Sections B.7.2.2 
to B.7.2.7). 


B.7.2.1 General principles of derivation of PNEC values 


Aim 


To derive a Predicted No-Effect-Concentration for long and/or short term exposure of a given 
environmental compartment (PNECcomp). 


Background 


The PNEC is the concentration of a chemical in any compartment below which unacceptable 
effects on the aquatic ecosystem and its organisms will most likely not occur during long term or 
short term exposure. The PNEC is ideally derived from toxicity data for organisms living in the 
compartment in question that have been obtained through laboratory testing or by non-testing 
methods. However, if no experimental data are available for organisms of a given compartment 
(e.g. soil), a PNEC value can be estimated based on results of tests with aquatic organisms. 


Basically, the available information on aquatic toxicity depends on the quantity manufactured or 
imported of the substance. Typically, data on short-term toxicity will be available for organisms 
representing 3 different trophic levels/groups of organisms (algae, invertebrates, fish) when a 
substance is manufactured or imported in a quantity of more than 10 and less than 100 t/y, but 
data from other groups of organisms or on long-term toxicity may occasionally be available as well. 
For higher tonnages, more data will often be available (cf. REACH, Annexes VII-X). 
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Because the diversity in ecosystems is high and only a few species are used in the laboratory, it is 
considered most likely that ecosystems will be more sensitive to the chemicals than individual 
organisms in the laboratory. Therefore, results of tests are not used directly for the risk assessment 
but used as a basis for extrapolation of the PNEC.  


Extrapolation methods have been developed for estimating PNEC values for chemicals in aquatic 
and terrestrial environments. Two different types of extrapolation methods exist: assessment factor 
methods and sensitivity distribution methods. 


Assessment factor methods 


The general principle of these methods is that the result from a laboratory test is divided by an 
appropriate assessment factor (AF). The sparser the available data, the higher is the assessment 
factor. PNECs are estimated by division of the lowest value for the toxicity with the relevant 
assessment factor. Results of long-term tests (expressed as EC10/NOEC for a sublethal 
parameter) are preferred to those of short-term tests (EC/LC50), because such results give a more 
realistic picture of effects on the organisms during their entire lifecycle. 


In establishing the size of these assessment factors, a number of aspects have been addressed to 
extrapolate from single-species laboratory data to a multi-species ecosystem. These areas 
comprise: 


 intra- and inter-laboratory variation of toxicity data; 


 intra- and inter-species variations (biological variance); 


 short-term to long-term toxicity extrapolation; 


 laboratory data to field impact extrapolation. 


The sensitivity distribution methods 


When sufficient information is available for a mathematical description of the distribution of the 
sensitivities among different species, this can be used for estimating a low exposure concentration 
that is protective for the high majority of species in an ecosystem.  


The sensitivity distribution methods are based on statistical calculations and require experimentally 
determined NOEC values for a number of tests (minimum of 10) with species from different 
taxonomic groups (minimum of 8). These methods aim at calculating a concentration, which is 
assumed to protect a certain percentage (e.g. 95%) of the species of the ecosystem against toxic 
effects.  


The assumptions and requirements for the sensitivity distribution methods are described in detail 
(Section R.10.3.1.3.) When the available data do not fulfil these requirements (which is most often 
the case), the assessment factor methods are used. Therefore, the assessment factor methods are 
most frequently used and only these methods are described in this document. Detailed information 
on the sensitivity distribution methods can be found in Section R.10.3.1.3. 


Assessment steps 


The typical approach will be to use the AF method. Thus, the following assessment steps apply: 


 For the environmental compartment, select key studies for each trophic level/group of 
organisms  


 Identify the most sensitive trophic level/group of organisms and within this group the species 
with the lowest effect concentration 


 Identify the appropriate assessment factor (AF) as a function of the available information 


 Divide the lowest effect concentration with the assessment factor for deriving the PNECcomp 
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Calculation 


For the determination of the PNEC the following general equation can be used:  


AF


}Min{EC
PNEC


comp


comp   


Input  


Parameter Description Source  


Min{ECcomp} The lowest valid effect concentration for organisms 
from the compartment, i.e. EC50 or LC50 for short-
term toxicity or EC10/NOEC for long-term toxicity, 
typically given in [mg/L] or [mg/kg] 


Technical Dossier [cf. Art. 10 (a) (vi) and 
(vii)] 


AF Assessment factor, the size of which depends on the 
type and amount of toxicity information available 


Chapter R.10.3.1 


Output 


Parameter Description Use 


PNECcomp  Predicted No-Effect-Concentration for the 
compartment in question, typically given in [mg/L] or 
[mg/kg] 


Risk assessment 


B.7.2.2 Derivation of PNEC for freshwater 


Depending on the available toxicity data for aquatic organisms, assessment factors are selected 
for extrapolating single-species toxicity tests to a PNEC for protecting organisms living in the 
aquatic compartment. The following trophic levels are distinguished for the freshwater and marine 
environment: 


 algae (primary producers); 


 invertebrates / Daphnia (primary consumers); 


 fish (secondary consumers); 


 other species (e.g. decomposers). 


The specific assessment factors to be used depending on the ecotoxicity data available are 
provided in Chapter R.10.3.1. 


Example: 


A dossier for a substance manufactured in quantities between 10 and 100 tonnes (Annex VIII 
requirements) has the following ecotoxicity data 


Algae:  Scenedesmus subspicatus  EC50 (72 hours) = 10 mg/L 


Invertebrates: Daphnia magna      EC50 (48 hours) = 1 mg/L 


Fish:  Pimephales promelas    EC50 (96 hours) = 0.8 mg/L 


In this situation only short-term ecotoxicity data are available. The most sensitive trophic level is the 
fish with an EC50(96 hours) = 0.8 mg/L (=min{EChwater}). 


According to Section R.10.3.1.2 the assessment factor (AF) to use when only short term toxicity data 
are available on the three trophic levels is 1000. 


The PNECwater = 0.8 / 1000 = 0.0008 mg/L = 0.8µg/L 
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If intermittent release is identified for a stage of the life cycle, only short-term effects need to be 
considered for risk characterisation of that stage (only for the aquatic compartment). Intermittent 
release is defined as “intermittent but only recurring infrequently i.e. less than once per month and 
for no more than 24 hours” (Section R.16.2.1.5). Specific assessment factors have to be applied on 
the available short term toxicity data as specified in Section R.10.3.3. 


B.7.2.3 Derivation of PNEC for marine water 


Different assessment factors are used for the derivation of PNEC for marine water. The greater 
diversity of taxa in the marine environment, compared to freshwaters, may result in a broader 
distribution of species sensitivity. In those cases where only data for freshwater or saltwater algae, 
crustaceans and fish are available a higher assessment factor should be applied than that for the 
derivation of PNECwater for freshwaters. This higher assessment factor reflects the greater 
uncertainty in the extrapolation. Where data is available for additional marine taxonomic groups, for 
example rotifers, echinoderms or molluscs the uncertainties in the extrapolation are reduced and 
the magnitude of the assessment factor applied to a data set can be lowered. 


The specific assessment factors to apply are provided in Section R.10.3.2.3. 


B.7.2.4 Derivation of PNEC for sediment and soil 


The PNECsediment/soil can be derived in two ways depending on the data available.  


 Results of tests with sediment/soil living organisms  


 Using the equilibrium partitioning method (EPM) when only toxicity data (results of tests or non-
test methods) for aquatic (pelagic) organisms are available 


The PNECsediment/soil is most of the time first derived by using the EPM and toxicity data for aquatic 
organisms as results of tests with sediment/soil living organisms are rarely available.. If data are 
available on aquatic organisms only, the PNECsediment/soil is estimated based on the assumptions 
that the sensitivity of pelagic and sediment living organisms is comparable but that in sediment/soil, 
the availability of the substance is reduced due to sorption to the (organic matter of the) 
sediment/soil. This implies the use of partitioning calculations, assuming that equilibrium is 
obtained. The availability of data with sediment living organisms is decisive of whether one or both 
of the approaches must be used.   


Equilibrium partitioning 


If only data from aquatic organisms are available, the PNECsediment/soil is calculated from equilibrium 
partitioning. 


 Find PNECwater or in the case of marine sediment PNECsaltwater  


 Find Koc (key study) identified under  


 Use standard characteristics of sediment and conditions  


 Perform calculation according to equation below  


To determine the PNECsediment for the freshwater and marine compartment the following equation 
should be used: 


waterocsediment PNEC)K0.0217(0.783PNEC   


The PNECsediment is applicable for standard sediment based on freshly settled suspended solids 
with 10% solids and 10% organic carbon. 


To determine the PNECsoil the following equation should be used: 


watersoil PNECKoc)0.0104(0.174PNEC   
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The PNECsoil is applicable for standard soil with 60% solids, 20% water and 20% air, and with 2% 
organic carbon in the soil solids. 


Assessment factor method 


If data with sediment or soil living organisms are available, the typical approach will be the 
assessment factor method as described in Section B.7.2.1 using the assessment factors provided 
in Sections R.10.5.2.2 for sediment and R.10.6.2 for soil. 


B.7.2.5 Derivation of PNEC for sewage treatment plant (STP) 


The PNECmicro-organisms is the concentration of a chemical in water below which unacceptable effects 
on the micro-organisms in sewage treatment plants (STP) will most likely not occur even during 
continuous (long-term) exposure. 


The PNECmicro-organisms is normally derived from toxicity data for micro-organisms in activated sludge 
that have been obtained through laboratory testing or by non-testing methods. Results from an 
activated sludge respiration inhibition test are assumed to be available. Other data may be 
available as described in Section R.10.4.  


The assessment factors used to determine the PNECmicro-organisms are provided in Section R.10.4.2.  


B.7.2.6 Derivation of PNECs for the air compartment 


Although not standardised procedure exists, several options are available to consider effect data 
for the air compartment (e.g. for exposure of organisms by gaseous substances) as both biotic and 
abiotic effects are considered (see Section R.10.7).  


B.7.2.7 Derivation of PNECs for predators and top predators 


Substances that are bioaccumulative and have a low degradability may accumulate in food chains 
and, eventually, cause toxic effects in predatory fish, birds and mammals (so called (top) 
predators) at higher levels of the food chains, including man. This effect is called secondary 
poisoning.  


Especially the uptake through the food chains eventually leading to secondary poisoning should be 
considered and a strategy for the assessment of secondary poisoning has been developed. This 
strategy takes account of the PECcomp, the direct uptake and resulting concentration in food of 
living organisms and the mammalian and avian toxicity of the chemical. On this basis, possible 
effects are estimated on birds and mammals in the environment via uptake through the food-chain 
water/soil → living organisms → predator → top predator mammal or bird. The length of the food 
chain is dependent of the compartment in question. 


Thus, if a substance has a bioaccumulation potential and a low degradability, it is necessary to 
consider whether the substance also has a potential to cause toxic effects if accumulated in higher 
organisms. This assessment is based on classifications on the basis of mammalian toxicity data, 
i.e. the classification STOT (repeated exposure) category 1 or 2 (H372 “Causes damage to organs 
through prolonged or repeated exposure, H373 “May cause damages to organs through prolonged or 
repeated exposure”) toxic for reproduction category 1A, 1B or 2 (H360F “May damage fertility”, 
H360D “May damage the unborn child”, H360f “Suspected of damaging fertility”, H361d “Suspected of 
damaging the unborn child”, H362 “May cause harm to breast-fed children”). If this is the case, a 
detailed assessment of secondary poisoning should be conducted. 


The assessment of secondary poisoning takes place as a tiered process 


1. Evaluate the bioaccumulative potential of the substance 


Collate information regarding BCF or Log Kow and degradability 
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Compare to the following criteria 


 log Kow  3; or; 


 BCF  100 


 and there is no mitigating property such as ready biodegradability or hydrolysis 
(half-life less than 12 hours) 


If these are fulfilled, proceed to the subsequent step. 


2. Calculate the no-effect concentration in food (PNECoral,predator) 


The typical approach will be to use the AF method. Thus, the usual assessment steps pertain: 


 For the environmental compartment, select key studies among available oral toxicity 
data for birds or mammals (i.e. collate data from toxicity studies reporting on dietary 
and oral exposure, preferably long term studies reporting NOECs on for e.g. mortality, 
reproduction or growth) 


 In case toxicity data are given as NOAEL only, these NOAELs must be converted to 
NOECs by use of conversion factors, which are dependent on the mammal or bird 
species studied. The conversion factors are given in Table R.10-12 of Section R.10.8. 


 Identify the key study among groups of organisms with the lowest effect 
concentration 


 Identify the study giving the lowest LC50bird, NOECbird or NOECmammal. This is TOXoral 


 Identify the appropriate assessment factor (AF) as a function of the available 
information. The assessment factors are provided in Section R.10.8. 


 Divide the lowest effect concentration with the assessment factor for deriving the 
PNECoral,predator 


 


The following equations can be used to derive the PNECoral,predator  


predatorpredatororal,predatororal, CONVNOAELNOEC    


predatororal,


predatororal,
predatororal, AF


TOX
PNEC   
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Input 


Parameter Description Source  


PECcomp Predicted concentration in aqueous phase  [Result of exposure estimates] 


log Kow Partition coefficient octanol/water Dossier 


NOAELoral,predator The lowest valid effect concentration from dietary or 
oral toxicity studies on birds or mammals, typically 
given in [mg/kg bw/day] 


Dossier 


NOECoral,predator The lowest valid effect concentration from dietary or 
oral toxicity studies on birds or mammals, given in 
[mg/kg food] 


Dossier [or calculated from NOAELpredator] 


TOXoral,predator The lowest LC50bird, NOECbird or NOECmammal Dossier [or NOECoral,predator from above] 


AForal,predator Assessment factor, the size of which depends on the 
type and amount of toxicity information available 


Table R.10-13 in section R.10.8.2 


 


Output 


Parameter Description Use 


PECoral Predicted concentration in prey/food typically given in 
[mg/kg] 


Risk assessment for secondary poisoning 


PECoral,predator  Predicted No-Effect-Concentration of prey/food, 
typically given in [mg/kg] 


Risk assessment for the soil compartment 
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B.8 SCOPE OF EXPOSURE ASSESSMENT 


B.8.1 Background and aim of the chapter 


Article 14(1) and (4) of REACH require that exposure assessment and subsequent risk 
characterisation be carried out for substances subject to registration, which are manufactured or 
imported in a quantity equal to or greater than 10 tonnes/year, and where the registrant concludes 
in the hazard assessment that the substance fulfils the criteria for  classification in any  of the 
hazard classes or categories listed in Article 58(1) of Regulation (EC) No 1272/2008 (CLP 
Regulation), amending Article 14(4) of the REACH Regulation from 1 December 2010, namely: 


 hazard classes 2.1 to 2.4, 2.6 and 2.7, 2.8 types A and B, 2.9, 2.10, 2.12, 2.13 
categories 1 and 2, 2.14 categories 1 and 2, 2.15 types A to F. 


 hazard classes 3.1 to 3.6, 3.7 adverse effects on sexual function and fertility or on 
development, 3.8 effects other than narcotic effects, 3.9 and 3.10. 


 hazard class 4.1: 


 hazard class 5.1;  


 or PBT, vPvB properties. 


These classes, categories and properties will henceforth be described as “Article 14(4) hazard 
classes, categories or properties”. 


On this basis, if it is decided that exposure and risk characterisation is required for a substance, 
the next step is to decide the scope of the exposure assessment. According to Annex I of REACH 
exposure assessment has to cover all hazards that have been identified according to sections 1 to 
4 of Annex I of REACH. For the sake of clarity it should be noted that such identified hazards 
necessitating exposure assessment are of three types:  


 hazards for which there are classification criteria and there is information to establish that 
the substance meets the criteria and is therefore classified;  


 hazards for which there are classification criteria and there is information on these 
properties of the substance showing that it does have these properties, but the severity of 
the effects is lower than the criteria for classification and so the substance is not 
classified; 


 iii) hazards for which currently no classification criteria exist, but there is information to 
show that the substance has such hazardous properties.  


To illustrate hazard identification, in particular for the unclassified cases, it is useful to consider the 
OECD definition of hazard identification: hazard identification should address the different “types 
and nature of adverse effects that an agent has as inherent capacity to cause in an organism, 
system or (sub) population”4. Adverse effect means “a change in the morphology, physiology, 
growth, development, reproduction, or life span of an organism, system, or (sub) population that 
results in an impairment of functional capacity, an impairment of the capacity to compensate for 
additional stress, or an increase in susceptibility to other influences”.5 


Furthermore, REACH specifies in Annex I that exposure assessment shall consider all stages of 
the life-cycle of the substance resulting from the substance’s manufacture and the identified uses. 


                                                   
4 http://www.who.int/ipcs/publications/methods/harmonization/en/terminol_part-II.pdf  - OECD definition of hazard 
identification.  
5 http://www.inchem.org/documents/harmproj/harmproj/harmproj1.pdf  - OECD definition of adverse effects (IPCS RISK 
ASSESSMENT TERMINOLOGY, 2004). 
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For each life-cycle stage, exposure assessment must cover any exposures that relate to the 
identified hazards from the hazard assessment performed as the first part of the chemical safety 
assessment as described above. 


The aim of exposure assessment is to achieve safe use of the substance. Thus the exposure 
scenario(s) developed from the assessment need to ensure “control of risks” resulting from all 
identified hazards.  


This guidance is to support registrants in determining the required scope of exposure assessment 
based on the outcome of hazard assessment for human health and environmental effects. It is 
based on the principles and guidance already contained in other chapters of the Guidance on 
Information Requirements and Chemicals Safety Assessment (IR/CSA Guidance).  


This guidance does not cover matters addressed in other guidance, such as:  


 exposure arguments to decide on triggering or waiving of registration data as set out in 
Annexes VIII to X; 


 exposure assessment requirements for substance-tailored exposure-driven testing for 
waiving of standard information requirements according to Annex XI section 3 (see 
Guidance Chapter R.5);  


 the additional scope of exposure assessment for substances that have PBT or vPvB 
properties (see Guidance Chapter R.11); 


 the presentation in the Chemical Safety Report (CSR) of risk management measures and 
the risk characterisation for physicochemical hazards, since the assessment for these 
hazards follows other principles than the exposure assessment for toxicological and eco-
toxicological hazards. (Note that a review of Guidance Chapter R.9 is in progress to 
address this issue).  


B.8.2 General principles 


The hazard assessments for human health and the environment according to Annex I of REACH 
include the following steps:  


1. Evaluation of information 


 hazard identification based on all relevant available information 6 and 


 establishment of quantitative dose (concentration) – response (effect) relationship or 
semi-quantitative or qualitative analysis, where this is not possible; 


2. Classification and labelling; 


3. Identification of PNECs and DNELs. 


Companies preparing a registration dossier and carrying out a Chemical Safety Assessment (CSA) 
will need to decide i) whether exposure assessment and risk characterisation are needed, and if 
yes, ii) what is the required scope of the exposure assessment. Thus, the result of the hazard 
assessment may trigger one of the following scenarios: 


                                                   
6 “Available information” means information available to the registrant when meeting the information requirements laid 
down in Annex VI to XI and when having carried out the evaluation of this information. Please note: Considerations on 
use and exposure may already be relevant for fulfilling the information requirements e.g. in order to determine the 
likely/unlikely routes of exposure for humans or whether or not soil/sediments are likely to be exposed.  Such 
considerations on use and exposure may include identification of uses to be avoided, operational conditions to be 
ensured to exclude exposure or risk management to be communicated to customers. Also release and exposure 
quantification may be needed to justify that exposure is absent. 
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 the substance does not meet the criteria for any of the Article 14(4) hazard classes, categories 
or properties7: in this case, an exposure assessment is not mandatory;  


 the substance meets the criteria for at least one of the hazard classes or categories (physical, 
health or environmental), or is assessed as having any of the properties set out in Article 14(4) 
of REACH,: in this case, exposure assessment is mandatory and should be considered for all 
standard exposure estimations as listed in Table B-8-1.   


Additionally, note that if a registrant adapts the standard information requirements based on 
exposure considerations in accordance with Annex XI section 3 (“substance-tailored exposure 
driven testing”), an exposure assessment is mandatory to fulfil the conditions therein. 


As discussed in Section B.8.1, exposure assessment is not only limited to the classifiable hazards 
or adverse effects observed at doses/concentrations where classification is triggered, but should 
cover all hazards identified in step 1 of the hazard assessment (evaluation of information).  The 
following are examples of such circumstances where exposure assessment would also cover non-
classified hazardous properties:   


 classification criteria are not yet defined for a certain type of hazard (e.g. environmental hazard 


related to soil and sediment or air) 8. Even in the absence of classification criteria, hazards 
may have been identified (for example by observation of adverse effects in sediment-dwelling 
or soil-dwelling organisms);  


 hazards are predicted by models, e.g. the equilibrium partitioning method to screen for 
potential risk in the sediment or soil compartments based on the aquatic PNEC;  


 classification criteria are defined (e.g. for aquatic toxicity or chronic toxicity for human health), 
but based on relevant available information, it is concluded that the criteria are not fulfilled and 
hence the substance is not classified as hazardous for a certain endpoint (e.g. no Specific 
Target Organ Toxicity resulting from repeated exposure [STOT-RE] up to 100 mg/kg/d in a 90 
days oral study). Nevertheless there may be adverse effects observed in the eco-toxicity or 
toxicity studies at higher concentration or dose than those which trigger classification, and 
these must be considered in the hazard assessment and may lead to the derivation of a DNEL 
or PNEC.  


Based on the identification of hazards, the classification assigned and DN(M)EL and PNEC 
derived, the registrant can conclude for which toxicological effects, routes of exposure and 
environmental protection targets exposure assessment is required.  


B.8.3 Establishing whether exposure assessment is required 


Figure B-8-1 provides an overview of the decision making process to decide on the need for 
exposure assessment based on the different outcomes from the hazard assessment. If none of the 
classification criteria are met and the registrant demonstrates that the substance does not fulfill the 
criteria for being regarded as PBT or vPvB, no exposure assessment is required at all (i.e. it is not 
mandatory). If the criteria for any of the Article 14(4) hazard classes, categories or properties9 are 
met , the registrant will need to determine the appropriate scope of the exposure assessment for 
human health and for the environment. 


 


 


                                                   
7 In this context “properties” refers to PBT and vPvB  (see Section B.8.1) 


8 See endpoint-specific guidance on soil and sediment organisms, plants exposed via air, STP organisms and predators 
via the food chain as well as assessment of ozone formation, eutrophication and acidification potential and any other 
relevant environmental hazard (IR/CSR Guidance Chapter R.7). 


9 In this context “properties” refers to PBT and vPvB  (see Section B.8.1) 
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Figure B-8-1: Overview of the decision making process leading to the need to perform an exposure 
assessment for human health and the environment 
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B.8.4 Scope of exposure assessment 


Table B-8-1 provides an overview of the scope of an exposure assessment as suggested in 
chapters R.8, R.10 and R.16 of the IR/CSA Guidance. Up to 35 exposure estimations can be 


considered in a standard exposure assessment: these are presented in Table B-8-110. However, 
the registrant may have assessed some types of hazard or routes of exposure as not being 
relevant for the substance (e.g. absence of acute adverse effects on all routes), and thus the 
corresponding exposure assessment can be omitted depending on the outcome of the hazard 
assessment. Other exposure assessments may be further sub-differentiated (e.g. sensitive worker 
or consumer (sub) populations). 


Table B-8-1: Exposure assessment – overview  


Hazard 
assessment 
section 


Target group Route of exposure 
or environmental compartment 


Type of effect Potential no 
of exposure 
estimates  


Worker Inhalation 4 


 Dermal  4 


 Eyes 


Acute and chronic,, 
local and systemic 


1 


Consumer Inhalation 4 


 Dermal  4 


 Eyes 


Acute and chronic, 
local and systemic 


1 


 Oral Acute and chronic,  
local and systemic 


4 


Man via 
environment 


Inhalation 1 


Human Health 


 


Chronic systemic 


Oral (food and drinking water) 1 


 Water pelagic (freshwater, marine)  2 


 Water sediments (freshwater, marine)  2 


 Aquatic food chain (freshwater predator, 
marine predator, marine top predator) 


 3 


 Sewage treatment  1 


 Air11   1 


 Soil (agricultural)  1 


Environment 


 Soil food chain    1 


Number of standard exposure estimations for exposure assessment 35 


Based on evaluation of the available hazard information for a substance it can be decided whether 
an exposure assessment for a specific target group, type of effect and duration of exposure and a 
subsequent risk characterisation according to Annex I to REACH is required.   


Figures B-8-2 and B-8-3 provide the workflows for systematically considering the exposure 
assessment requirements based on the outcome of the hazard assessment on human health and 
the environment. These workflows start from the classified hazards for the substance and the 
related exposure assessment. In addition the registrant should consider: 


                                                   
10 For the environment, the list of protection targets is aligned with the CSR format as generated with ECHA’s Chemical 
Safety Assessment and Reporting Tool (Chesar). Exposure estimates for grassland and groundwater (terrestrial 
ecosystem) are not specifically mentioned here since they are not protection targets on their own but only needed to 
estimate exposure of man via the environment.   
11 This concerns for example effects on higher plants or impact on the ozone layer. 
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 whether adverse effects have been observed in studies conducted at the highest practicable & 
biologically-relevant concentration on toxicological endpoints e.g. according to OECD and EU 
Guidelines (e.g. 1000 mg/kg/d in OECD Guideline as a limit test for 90-day oral toxicity study);  


 whether adverse effects have been observed in studies conducted at the highest practicable & 
biologically-relevant concentration on environmental toxicity e.g. according to OECD and EU 
Guidelines (e.g. 100 mg/l in OECD guideline as a limit test for acute aquatic toxicity), taking 
into account the properties of the substance determining the environmental fate.   


If no adverse effects have been observed in studies at the highest recommended 
concentrations/doses tested, this would normally indicate that no hazard has been identified and 


no DNEL or PNEC can be derived12 and hence exposure assessment for that route of exposure, 
type of effect or protection target would not be needed. If the study was not conducted according to 
the standard EU or OECD guideline and adverse effects are seen, (particularly where the dose 
levels at which effects are seen are only slightly greater than the limit dose in an OECD guideline 
for that endpoint), the registrant should either provide justification for disregarding the effects (e.g. 
because they are not biologically relevant), or carry out an exposure assessment as for any other 
identified hazard. 


B.8.4.1 Scope of exposure assessment related to toxicological hazards for human health 


Figure B-8-2 presents a schematic diagram for systematically considering the exposure 
assessment needs of the different human populations, routes of exposure, types of effects and 
duration of exposure. This is based on the principles described in Part E (Risk Characterisation) 
and Chapter R.8 (Dose [Concentration]-Response regarding Human Health) of the IR/CSA 
Guidance. Please note: to enable risk characterisation for man via the environment exposure 
estimates for the different environmental compartments are systematically required when a DNEL 
is derived for long term systemic exposure via the inhalation and oral routes for the general 
population. 


For both workers and consumers no short-term or long-term exposure assessment needs to be 
performed if no adverse effects have been observed for any of the relevant human health 
endpoints. Also, the assessment for exposure of man via the environment (food, drinking water 
and ambient air) can be omitted in this case.  


                                                   
12 Please note: Not always applicable to environmental hazards from substances with low water solubility. Please also 
note that severe (eco)toxicological effects (e.g. mortality) observed only slightly above the limit dose would still require an 
exposure assessment.    
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Figure B-8-2: Overview of the decision making process to identify the required scope of exposure 
assessment with regard to human health 
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B.8.4.1.1  Classified acute hazards 


Appendix 2 provides a table with the classifications that may trigger the need for assessment 


related to short-term exposure. Where a short-term DNEL is available13, corresponding short-term 
exposure assessment needs to be made using the same reference period as the DNEL (e.g. 15 
min for workers) to quantitatively demonstrate that this DNEL will not be exceeded. Where no 
DNEL is available, a qualitative risk characterisation is required justifying that the risk management 
measures described in the exposure scenario sufficiently minimise/prevent short-term exposure.  


Special consideration should be given to possible irreversible/severe adverse effects due to a 
short-term exposure. In reproductive toxicity, even a single short-term exposure may cause 
irreversible reproductive failure. A specific concern may arise from classified or non-classified 
developmental toxicity effects that are associated with or caused by a short-term exposure. A 
single short-term exposure during a sensitive time point of embryonic and/or foetal development 
may lead to malformation or other developmental hazards. To control the risk of these adverse 
effects it must be ensured that the estimated or measured short-term exposure does not exceed 
the daily DNEL for reproductive toxicity. Therefore, it is recommended that, in cases where a 
reproductive DNEL has been set, the exposure assessment should cover both short-term and 
long-term exposure with regard to both level and frequency of exposure. 


B. 8.4.1.2 Classified long-term hazards 


Appendix 3 provides a table with classifications that trigger the need to assess long-term exposure. 
Where a DNEL is available the exposure assessment needs to quantitatively demonstrate that the 
long-term DNEL will not be exceeded by the average exposure over a working day (for workers) or 
a consumer day (for consumers). Where no DNEL is available, a qualitative risk characterisation is 
required justifying that the risk management measures described in the exposure scenario 
sufficiently minimise/prevent exposure. 


B.8.4.1.3 Non classified hazards 


In addition to the classified hazards the registrant should consider adverse effects not leading to 
classification. If the criteria for classification of the identified hazard are not met, it may still be 
possible to derive a DNEL and thus an exposure assessment will be required (see cases c) and d) 
below). If a substance does not meet the criteria for classification and a DNEL cannot be derived, 
there may still be a hazard, so the registrant will then need to consider the level and type of hazard 
identified and to justify the conditions of use described in the exposure scenario in a qualitative risk 
characterisation (see cases a) and b) below). The following are examples of such cases but others 
may occur in practice as well:   


 case a): evidence from human data, structural alerts and/or classification for skin sensitisation 
may suggest that the substance could have respiratory sensitising properties but the information 
is not definitive enough to meet the classification criteria. Please note: there may be limited data 
on these kinds of effects for which there is no standard information requirement in REACH. 
Therefore, in these cases, the existing evidence may lead to the conclusion that there is a 
hazard and hence an exposure assessment is needed;  


 case b): evidence that the substance may have adverse effects in the respiratory tract, e.g. from 
acute studies on local irritation, in the absence of suitable repeated dose inhalation toxicity data 
to assess this endpoint; 


 case c): effects observed that do not lead to classification for repeated dose toxicity but 
nevertheless are regarded as adverse, such as severe effects occurring only at exposure levels 
above the classification cut off for repeated dose toxicity; 


                                                   
13 Available occupational exposure limits (OELs) to be taken into account, if applicable. 


50 







Part B: Hazard Assessment  


 case d): any other adverse effects seen for which a DNEL can be derived but which do not lead 
to classification.  


B.8.4.2 Scope of exposure assessment related to environmental hazards14 


Figure B-8-3 illustrates the decision making process for considering exposure assessment needs 
for environmental protection targets. 


For ecotoxicological properties, the decision making process on which environmental protection 
targets are to be addressed in the exposure assessment, are based on the principles already 
defined in chapter R.10 and R.16 of the IR/CSA Guidance. For considering the need for an 
exposure assessment with regard to secondary poisoning, the criteria provided in section B.7.2.7 
of the IR/CSA Guidance can be applied.  


The following section puts a specific emphasis on the exposure assessment and risk 
characterisation for poorly water soluble substances. Reference is made to the principles and 
workflows defined in the integrated testing strategies for water, soil and sediments, as described in 
Chapter 7b and 7c of the IR&CSA Guidance. 


                                                   
14 Please note: This guidance does not apply to metals. 
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 Figure B-8-3: Overview of the decision making process to identify the required scope of exposure 
assessment with regard to the environment.  
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8.4.2.1 Classified hazards  


Appendix 4 provides a table with the classifications that trigger the need to assess environmental 
exposure. 


For substances which are classified as harmful, toxic or very toxic to aquatic life (i.e. H412, H411, 
H410 and H400), an aquatic PNEC can be derived. In these circumstances there are unclassified 
hazards to the sediment and soil compartments because toxicity to aquatic organisms is used as 
an indicator of concern for sediment and soil organisms, and a screening risk characterisation is 
undertaken using the equilibration partitioning method (EPM) 15 to derive PNECs for sediment and 
soil. Hence quantitative exposure assessment, i.e. derivation of PECs, is mandatory for the water, 
sediment and soil environmental compartments. 


Substances with the only environmental classification as ‘May cause long lasting harmful effects to 
aquatic life’ (i.e. H413) have been established as persistent in the aquatic environment and 
potentially bioaccumulative on the basis of test or other data. There are also potential hazards for 
these substances for the sediment and soil compartments, because these substances are 
potentially bioaccumulative in all organisms and are also potentially persistent in sediment and soil.  
Hence exposure assessment is mandatory for the water, sediment and soil environmental 
compartments, which may be quantitative or qualitative as appropriate. 


PBT and vPvB substances have been established as persistent and bioaccumulative (and the 
former also as toxic) in the environment as a whole. Hence qualitative exposure assessment is 
mandatory for the water, sediment and soil environmental compartments.  


8.4.2.2 Non-classified hazards 


If there are ecotoxicity data showing effects in aquatic organisms, but the substance is not 
classified as dangerous for the aquatic environment, an aquatic PNEC can nevertheless be 
derived thus indicating a hazard to the aquatic environment. In these circumstances there are also 
unclassified hazards to the sediment and soil compartments because toxicity to aquatic organisms 
is used as an indicator of concern for sediment and soil organisms and a screening risk 


characterisation is undertaken using the equilibration partitioning method (EPM) 16 to derive 
PNECs for sediment and soil.  Hence quantitative exposure assessment, i.e. derivation of PECs, is 
mandatory for the water, sediment and soil environmental compartments. 


If there are ecotoxicity data in sediment organisms showing effects, a sediment PNEC can be 
derived and there is a hazard to this compartment. Hence an exposure assessment for sediment is 
mandatory. 


If there are ecotoxicity data in soil organisms showing effects, a soil PNEC can be derived and 
there is a hazard to this compartment. Hence an exposure assessment for soil is mandatory. 


Effects on waste water treatment plants can normally be assessed together with the risk 
characterisation for water.  


There will be cases when exposure assessment is necessary in other circumstances, for example 
to assess secondary poisoning or for substances with a hazard to the air. These should be decided 
by the risk assessor on a case by case basis.  


                                                   
15 In the absence of information from soil and sediment studies, PNECs for these protection targets may be derived from 
information for aquatic toxicity, based on the equilibrium partitioning method (see Chapter R.10.5.2.1 and R.10.6.1 of the 
IR&CSA Guidance). The equilibrium-partitioning method is applicable under the following conditions: There is no specific 
mode of action driving the adsorption to sediments; the substance in not highly adsorptive; the  adsorption is not driven 
by factors other than the log Kow; no experimental soil and sediment studies are available showing that no effects are to 
be expected; for applying the EPM to substances with a log Pow >5 refer to  IR&CSA Guidance Part E.4.3.3.  
16 See footnote 12.   
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B.8.5 Types of exposure assessment and risk characterisation 


The outcome of the hazard assessment determines the type of exposure assessment and risk 
characterisation.  


B.8.5.1 Human health 


Table B-8-2 summarises the types of exposure assessment that may be required for human health 
and is included to illustrate the association of the scope of exposure assessment with risk 
characterisation and risk management (see the IR/CSA Guidance for further information). The 
Table combines the scope of the exposure assessment (i.e. routes of exposure and type of effects) 
with the type of risk characterisation required (i.e. quantitative or qualitative) and the corresponding 
risk management objective (i.e. limiting exposure to a RCR<1 or minimisation of exposure).         


The left column in Table B-8-2 indicates whether a hazard has been identified based on observed 
effects. The next two columns then differentiate between the different types of classifiable effects 
and whether DNELs can be derived or not. A “No” in the DNEL column indicates that for the effect 
observed, the available data or the nature of the effect do not allow a dose-descriptor to be 
determined and hence it is not possible to derive a “no effect level”.  


This outcome then determines the type of risk characterisation (i.e. quantitative or qualitative), the 
risk management objective (i.e. to limit exposure to a no-effect-level or to minimise exposure) and 
the type of exposure estimation required (i.e. an average exposure over a day and/or short-term 
exposure during a single event). Where no DNEL can be derived, (semi)quantitative assessment 
elements may still be required.  For instance, a Derived Minimal Effect Level (DMEL) may be 
available that can be compared with exposure estimates characterizing “minimised exposure”. In 
the absence of a DMEL, the registrant should still provide exposure estimates as supporting 
evidence for the effectiveness of the risk management measures described in the exposure 
scenario. 


Table B-8-2: Types of human health exposure assessment and risk characterisation 


Hazards 
identified 


Classification 


criteria met17 


DNEL can 
be derived 


Risk management aims 
to: 


Exposure estimate Type of risk 
characterisation 


Yes Acute local Yes Limit exposure on specific  
route to RCR < 1 


Required for short-term 
exposure 


Quantitative 


Yes Acute local No Minimise exposure on  
specific route 


Supportive evidence 
potentially needed 


Qualitative or 
semi-quantitative 


Yes Acute systemic Yes Limit combined exposure 
to RCR < 1  


Required for short-term 
exposure 


Quantitative 


Yes Acute systemic No Minimise exposure on all 
routes 


Supportive evidence 
potentially needed 


Qualitative or 
semi-quantitative 


Yes Chronic local Yes Limit exposure on specific 
route to RCR < 1 


Required for average 
exposure per day 


Quantitative 


Yes Chronic local No Minimise exposure on 
specific route 


Supportive evidence 
potentially needed 


Qualitative or 
semi-quantitative 


Yes Chronic  
Systemic 


Yes Limit combined exposure 
to RCR < 1 


Required for average 
exposure per day 


Quantitative 


Yes Chronic 
Systemic 


No Minimise exposure on all 
routes 


Supportive evidence 
potentially needed 


Qualitative or 
semi-quantitative 


Yes No Yes  If the identified hazards do not lead to a classification, the same differentiation as 


                                                   
17 See Hazard Statements indicating acute local and systemic effects (Appendix 2) and chronic effects (Appendix 3).  
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Hazards 
identified 


Classification 


criteria met17 


DNEL can 
be derived 


Risk management aims 
to: 


Exposure estimate Type of risk 
characterisation 


Yes No No in the rows above is to be made among types of effects and routes of exposure.    


No No No No exposure assessment required for corresponding route and type of effect. 
Please note: if a registrant adapts information requirements based on exposure 
considerations in Annex XI section 3 (“substance-tailored exposure driven 
testing”), this needs to be justified with an exposure assessment.  Such exposure 
assessment should always include exposure estimates.  


 


It is important to note that, for human health:  


 local and systemic effects need to be differentiated with a view to targeting risk management 
measures and deriving corresponding risk characterisation for single routes of exposure to a 
given substance (local effects), or combined routes of exposure for a given substance 
(systemic effects). Once the need for risk management measures has been established per 
route of exposure, the actual measures to limit or minimise exposure should be taken 
preferably at the source of exposure (i.e. containment and engineering controls in preference to 
personal protective equipment);   


 short-term and long-term effects need to be differentiated with a view to targeting risk 
management and the potentially required exposure estimates for peak or event exposure; 


 when differentiating among types of local effects observed and the corresponding routes of 
exposure, the following need to be taken into account. If dermal effects are observed, this 
should usually trigger considerations regarding potential effects on the respiratory route, 
(unless there is sufficient information available with regard to respiratory effects). It is also 
recommended that observation of certain acute local effects should trigger considerations 
whether there are mechanistically similar long-term effects. An example for this is skin or eye 
irritation, which may trigger a concern not only for acute but also for long-term respiratory 
irritation. Obviously, the effect on the respiratory tract is only relevant if the substance has a 
high enough vapour pressure or forms an aerosol or dust under the foreseeable conditions of 
use; 


 the availability of a dose descriptor (and hence a possible DNEL derivation) needs to be 
differentiated from the situation were no DNEL can be derived for the observed effects. If no 
DNEL is available, the risk management measures will aim at minimising the exposure and the 
risks will be characterised in a qualitative way. In such a situation, the exposure estimates will 
support the demonstration of the effectiveness of the risk management measures rather than a 
quantitative risk characterisation.       


B.8.5.2 Environment 


The type of exposure assessment that may be required for the environment may be quantitative or 
qualitative. It may be for different environmental compartments, i.e. water, sediment or soil.  The 
protection goal to protect the environment may vary between compartments. In addition, other 
types of exposure assessment for risk characterisation may be needed on a case by case basis, 
e.g. to assess secondary poisoning or effects in air.  Effects on waste water treatment plants can 
normally be assessed together with the risk characterisation for water.   
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Appendix 1 Hazard classes in Annex I to Regulation (EC) No 1272/2008 


 
Hazard 
classes 


 


2 Physical Hazards 
3.1 Acute toxicity 
3.2 Skin corrosion/irritation 
3.3 Serious eye damage/eye irritation 
3.4 Respiratory or skin sensitisation 
3.5 Germ cell mutagenicity 
3.6 Carcinogenicity 
3.7 Reproductive toxicity: adverse effects on sexual function and fertility or on development 
3.8 Specific target organ toxicity – single exposure (other than narcotic effects) 
3.9 Specific target organ toxicity – repeated exposure 
3.10 Aspiration Hazards 
4.1 Hazardous to the aquatic environment 
5.1 Hazardous to the ozone layer 
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Appendix 2 Classification related to human health effects after short-
term exposure 


In the hazard assessment, it will be concluded whether any of the following phrases needs to be 
assigned according to the criteria described in the CLP Regulation.  If such phrases are to be 
assigned, assessment related to short-term exposure (systemic and/or local) on one or more 
routes of exposure may be required. 


Acute toxicity 1 and 2 H300, H310, H330 


Acute toxicity 3 H301, H311, H331 


Acute toxicity 4 H302, H312, H332 


Specific target organ toxicity after single exposure (STOT SE):  


 Damage to organs  H370, H371 


 Respiratory irritation H335 


 Drowsiness and dizziness H336 


Aspiration hazard H304 


Corrosive to the respiratory tract EUH071 


Toxic by eye contact EUH070 


Skin Corrosion/irritation H314, H315, 


Serious eye damage/irritation H318, H319  


Respiratory/skin sensitisation H334, H317 


Reproductive toxicity H360, H361 


Germ cell mutagenicity H340, H341  


Note: For reproductive toxicants and germ cell mutagens, assessment of short-term exposure may 
be relevant as well, since a single short-term exposure event may lead to adverse effects. 
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Appendix 3 Classification related to human health effects after long-
term exposure 


In the hazard assessment, it will be concluded whether any of the following phrases needs to be 
assigned according to the criteria described in the CLP Regulation.  If such phrases are to be 
assigned, assessment related to long-term exposure on one or more routes of exposure may be 
required. 


 


Specific target organ toxicity after repeated exposure (STOT RE): Damage to organs  H372, H373 


Specific target organ toxicity after single exposure (STOT SE): Respiratory irritation H335 


Skin cracking EUH066 


Corrosive to the respiratory tract EUH071 


Respiratory/skin  sensitisation H334, H317 


Germ cell mutagenicity H340, H341  


Carcinogenicity H350, H351 


Reproductive toxicity H360, H361, H362 
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Appendix 4 Classification related to environmental effects 


Water, sediments, soil and micro-organisms  


In the hazard assessment it will be concluded whether any of the following phrases needs to be 
assigned according to the criteria described in the CLP Regulation. In such a case, environmental 
exposure assessment is required. 


H400 Very toxic to aquatic life 


H410 Very toxic to aquatic life with long lasting effects 


H411 Toxic to aquatic life with long lasting effects 


H412 Harmful to aquatic life with long lasting effects 


H413 May cause long lasting harmful effects to aquatic life 


Secondary poisoning 


In the hazard assessment it will be concluded whether any of the following phrases needs to be 
assigned according to the criteria described in the CLP Regulation. If such phrases for human 
health are to be assigned, exposure assessment regarding secondary poisoning may be required if 
the substance has a log Kow ≥ 3 or BCF ≥ 100 and is not readily biodegradable.   


H373: Causes damage to organs through prolonged or repeated exposure (cat 2)  


H372: Causes damage to organs through prolonged or repeated exposure (cat 1) 


H360: May damage fertility or the unborn child (cat 1A or 1B) 


H361: Suspected of damaging fertility or the unborn child (cat 2) 


H362: May cause harm to breast-fed child 
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PREFACE 


This document relates to the REACH Regulation (EC) No 1907/2006 of the European Parliament 
and of the Council of 18 December 20061(hereinafter referred to as REACH) and specifically 
addresses the application of its Article 2(7)(d). It describes under which conditions legal entities 
recovering substances from waste can benefit from the exemption laid down in Article 2(7)(d) of 
REACH and elaborates on the obligation to share information in the supply chain as put forward 
in title IV of REACH, which is not contained in the exemption.  
 
The document is part of a series of guidance documents that are aimed at helping all 
stakeholders with their preparation for fulfilling their obligations under REACH. These documents 
cover detailed guidance for a range of essential REACH processes as well as for some specific 
scientific and/or technical methods that industry or authorities need to make use of under 
REACH. 
 
The current guidance document was prepared by the Commission involving all stakeholders: 
Member States, industry and non-governmental organisations (NGOs). The document has been 
handed over to ECHA in the REACH CA meeting of December 2008.  ECHA further developed 
this guidance, taking into account needs for clarification that have been identified in the 
discussions with experts in the course of the consultation procedure2. 
 
The guidance document can be obtained via the website of the European Chemicals Agency3. 
Any updates of the guidance will be drafted by ECHA and then again be subject to the 
consultation procedure.  
 


1 Corrigendum to Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 
concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European 
Chemicals Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93 and 
Commission Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 
91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396, 30.12.2006); amended by Council Regulation (EC) 
No 1354/2007 of 15 November 2007 adapting Regulation (EC) No 1907/2006 of the European Parliament and of the 
Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH) by reason of the 
accession of Bulgaria and Romania (OJ L 304, 22.11.2007, p. 1). 
2 http://echa.europa.eu/doc/FINAL_MB_30_2007_Consultation_procedure_on_guidance.pdf.  
3 http://echa.europa.eu/reach_en.asp. 
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1. INTRODUCTION 


Article 2(2) of REACH provides that "waste as defined in Directive 2006/12/EC4 of the European 
Parliament and of the Council is not a substance, preparation or article within the meaning of 
Article 3 of this Regulation." Therefore, REACH requirements for substances, mixtures and 
articles do not apply to waste5.  
 
This does not, however, mean that substances in waste are totally exempted from REACH. 
Manufacturers or importers of a substance as such, in mixtures or in articles (hereinafter referred 
to as “substance”) subject to registration under REACH are obliged to take the waste life-cycle 
stage of the substance into account, where relevant, according to Annex I, section 5.2.2 of 
REACH, when undertaking the appropriate assessments under Title II, REACH6. In particular, 
according to Article 3(37) of REACH exposure scenarios are defined as “set of conditions, 
including operational conditions and risk management measures, that describe how the 
substance is manufactured or used during relevant parts of its life-cycle and how the 
manufacturer or importer controls, or recommends downstream users to control, exposures of 
humans and the environment. […]”. The waste, in which a substance may be contained, includes 
waste from manufacture of the substance, waste occurring as a consequence of the use of the 
substance and waste formed at the end of service life of articles in which the substance is 
contained.   
 
The status of waste in the context of exposure scenarios and the interaction between REACH 
and waste legislation in that respect are described in section R 13.2.6 and R 18.2 of the 
guidance on information requirements and chemical safety assessment7. Exposure scenarios for 
the waste life- cycle stage of a substance are, therefore, not further discussed in this present 
guidance.  
 
As soon as a material ‘ceases to be waste’, REACH requirements apply in principle in the same 
way as to any other material, with a number of exceptions granted conditionally. The point at 
which waste ‘ceases to be waste’ has been the subject of long debates. According to Article 6 (1) 
and (2) of the new Waste Framework Directive, certain specified waste shall cease to be waste 
when it has undergone a recovery operation and complies with specific criteria to be developed 
in line with certain legal conditions, in particular:  
 


(a) the substance or object is commonly used for specific purposes; 
(b) a market or demand exists for such a substance or object; 
(c) the substance or object fulfils the technical requirements for the specific purposes 
and meets the existing legislation and standards applicable to products; and 
(d) the use of the substance or object will not lead to overall adverse environmental or 
human health impacts. 


 
Such criteria will be set for specific materials by the Commission as delegated acts under the 
Comitology procedure. For each waste stream different factors need to be considered. 


 
4 Repealed by Directive 2008/98/ECof the European Parliament and of the Council of 19 November 2008 on waste 
and repealing certain Directives (Waste Framework Directive). 
5 Further explanation on this exemption is given in the guidance on registration, 
http://guidance.echa.europa.eu/docs/guidance_document/registration_en.htm  (section 1.6.3.4). 
6 See also the guidance on the estimation of exposure from the waste life stage 
http://guidance.echa.europa.eu/docs/guidance_document/information_requirements_r18_en.pdf?vers=20_08_08 . 
7 Chapter R 13.2.6 “Operational conditions and risk management measures related to the waste life stage” and 
chapter R 18.2 “Characterising waste streams arising from manufacture, use and subsequent life-cycle stages” of the 
Guidance on information requirements and chemical safety assessment (IR/CSA) 
http://guidance.echa.europa.eu/docs/guidance_document/information_requirements_en.htm . 
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Discussion of and guidance on the end-of-waste criteria8 for different waste streams are out of 
the scope of this document.  
 
As a result of possible future Comitology Decisions9 as well as decisions taken on end-of-waste 
by Member State authorities on a case to case basis in accordance with Article 6(4) of the Waste 
Framework Directive10, some materials currently considered as waste might in future be 
considered to have ceased to be waste. This would not only mean that these materials no longer 
fall within the scope of waste legislation but also that they would be potentially subject to REACH 
requirements, unless covered by an exemption. Clarification of end-of-waste criteria is a matter 
for waste legislation, and the current document does not provide guidance as to when these 
apply and formerly discarded products cease to be waste. This guidance on waste and 
recovered substances intends to elaborate the obligations of establishments undertaking the 
recovery11 with a view to comply with REACH, thereby contributing to the overarching objectives 
of the European Commission policy to sustainability and to encourage recovery and recycling.  
 
This guidance aims to clarify the status of materials that have been recovered, that have ceased 
to be waste and that are subject to REACH obligations for substances, mixtures or articles. The 
guidance explains on the basis of which principal information a recovery operator may be able to 
benefit from the exemption under Article 2(7)(d) of REACH: 


 
“2.7. The following shall be exempted from Titles II, V and VI: 
[…] 
(d) Substances, on their own, in mixtures or in articles, which have been registered in 
accordance with Title II and which are recovered in the Community if: 
 
(i) the substance that results from the recovery process is the same as the substance that 
has been registered in accordance with Title II; and 
(ii) the information required by Articles 31 or 32 relating to the substance that has been 
registered in accordance with Title II is available to the establishment undertaking the 
recovery.” 12 


  
It is important to note that this guidance does not specify the level of detail needed for the 
different types of recovery streams. Appendix 1 to this guidance, however, illustrates the general 
obligations a recovery operator needs to fulfil in order to profit from the exemption of Article 
2(7)(d) of REACH with the help of various selected examples. 


8 Information on the end-of-waste criteria developed  in the context of the implementation of Directive 2008/98/EC (the 
“Waste Framework Directive”)  is available at: 
http://susproc.jrc.ec.europa.eu/activities/waste/documents/Endofwastecriteriafinal.pdf 
9 http://europa.eu/scadplus/glossary/comitology_en.htm.  
10 In respect of End of Waste the revised Waste Framework Directive 98/2008EC sets out under Article 6 the following: 
Where (End of Waste) criteria have not been set at Community level under the procedure set out in paragraphs 1 and 
2, Member States may decide case by case whether certain waste has ceased to be waste taking into account the 
applicable case law. They shall notify the Commission of such decisions in accordance with Directive 98/34/EC of the 
European Parliament and of the Council of 22 June 1998 laying down a procedure for the provision of information in 
the field of technical standards and regulations and of rules on Information Society services (1) where so required by 
that Directive. 
11 It should be noted that the terms ‘recovery operator’, ‘establishment undertaking a recovery’ and ‘manufacturer of a 
recovered substance’ are used in the document for the same actor. 
12 Article 2(7)(d) only exempts recovered substances under certain conditions. A general exemption for recovered 
substances through inclusion in Annex V was, therefore, not intended by the legislator.  
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2. REQUIREMENTS FOR RECOVERED SUBSTANCES UNDER 
REACH 


 
The stage in the processing of waste at which REACH obligations start to apply depends on 
when the material loses its waste status. This implies that after a material ceases to be waste, 
the recovery process is at an end. End-of-waste materials may from then on be processed as a 
substance on its own, in a mixture or in an article in a production process. Recovery processes 
often take place in several steps, and sometimes only the last step will result in a material that 
will no longer be classified as waste under the EU waste legislation. Additionally, there may be 
cases where only a fraction of the material resulting from the recovery process will be non-
waste13.  
 
Therefore, all recovery steps which do not result in a non-waste material are parts of the waste 
treatment process which is subject to waste legislation. Moreover, pursuant to Article 2(2) of 
REACH, waste materials, including wastes that arise during recovery processes, are not 
considered as substances, mixtures or articles. For the purpose of REACH, recovered 
substances should only be understood as substances that, after having been part of waste 
materials, have ceased to be waste according to the Waste Framework Directive. The 
constituents of the recovered substance may have been present as such in the waste stream or 
have been obtained from the waste stream through chemical modification during the recovery 
process (see section 2.2.1).  


2.1. Pre-registration 


If applicable, the exemption from registration for recovered substances in Article 2(7)(d) of 
REACH relies on the condition that the same substance has been registered before. Although it 
is likely that most recovered substances will be registered by the time the registration obligations 
for phase-in substances apply, no registrations have been made by the end of the pre-
registration phase14. It is important to note, however, that non phase-in substances which do not 
profit from pre-registration are subject to registration obligations as of June 2008, when Title II of 
the REACH Regulation entered into force. Any recovered non phase-in substance must therefore 
refer to these registrations in order to rely on the exemption provided in Article 2(7)(d) of REACH.  
 
As long as the substance has not yet been registered by another actor, the conditions of Article 
2(7)(d) of REACH are not fulfilled. Therefore, recovery operators manufacturing such a 
substance will be potentially subject to registration obligations. This means that recovery 
operators that have not pre-registered their substance cannot lawfully manufacture or place on 
the market their substance until either they or any other actor has registered the substance. 


 
13 Article 6(1) of the Waste Framework Directive states "Certain specified waste shall cease to be waste [...] when it 
has undergone a recovery, including recycling, operation [...]" and Article 6(3) of the Waste Framework Directive states 
"Waste which ceases to be waste in accordance with paragraphs 1 and 2, shall also cease to be waste for the purpose 
of the recovery and recycling targets set out in Directives 94/62/EC, 2000/53/EC, 2002/96/EC and 2006/66/EC and 
other relevant Community legislation when the recycling or recovery requirements of that legislation are satisfied."  
14 Pre-registration consists in providing a limited set of information (in essence the name of substance, name and 
address of contact person, the envisaged registration deadline and the tonnage band; for further information see 
http://echa.europa.eu/pre-registration_en.asp), free of charge, to ECHA. Pre-registrants must reply to requests for data 
(if a pre-registrant does not have such data, it is sufficient to state this in replies to such requests). Otherwise, the role 
of recovery operators within the SIEFs will depend on their own wishes to be involved and they can also decide not to 
play an active role (“dormant” participants). Such pre-registrants cannot be required to pay any SIEF costs unless they 
are using any information which is subject to cost sharing under REACH (for more information see guidance on data 
sharing). Pre-registration does not entail any obligation to register the substance. 
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Only pre-registration therefore provides legal security that manufacturing or placing on the market 
can continue until the relevant registration deadline provided that the pre-registered substance 
fulfils the conditions of Article 3(20) of REACH. Although the pre-registration period as well as the 
first deadline for late pre-registration have already passed there is still the possibility to benefit 
from late pre-registration for first time manufacturers and importers of recovered phase-in 
substances on their own or in a mixture or in the context of articles under certain conditions, as 
foreseen in Article 28(6) of REACH15.  
 
Following pre-registration, registration may not be required because the substance(s) will 
eventually be registered by another registrant, enabling the recovery operator to benefit from the 
exemption of Article 2(7)(d) of REACH. Whenever a decision is taken to modify the end-of-waste 
status (whether at Community or national level), it is also possible to resort to late pre-registration 
as explained above under Article 28(6) of REACH. Recovery operators should however evaluate 
whether the end-of-waste status may change the registration deadline as for some materials the 
volume of recovered substance may be bigger than the primary production. Hence, as a 
consequence of this, recovery operators may have to register prior to the primary producers. 
 
Pre-registration may open communication with other manufacturers of the same substance. This 
gives recovery operators access to the contact information of other manufacturers of the 
substance and, if they so wish, a possibility to contribute to the SIEF discussions. Pre-registration 
will also allow recovery operators to participate in the discussion on the sameness of substances 
and to demonstrate the sameness of their substance so that they can join the SIEF. Another 
benefit of involvement of recovery operators in the SIEFs is that their participation facilitates the 
development of correct exposure scenarios for handling materials at the end-of-life stage and 
identification of differences and impacts (to the extent required) between primary and secondary 
production processes. Moreover, the SIEF may also be an opportunity to discuss access to 
safety information that recovery operators may need to benefit from the registration exemption 
and also for other obligations they may have under REACH Registration status of substances 
(section 2.5) and availability of information (section 2.3.2). It should be noted that pre-registering 
a recovered material as a UVCB (instead of single substances with impurities) may make it more 
difficult to benefit from the exemption under Article 2(7)(d) of REACH at a later stage (section 
2.2.3).  


2.2. Registration 


In the same way as any other substance falling under the scope of REACH, recovered 
substances are, in principle, subject to REACH registration requirements.  
 
The legal entity performing the final recovery should check whether the recovered substance is 
exempt from registration because it is listed in Annex IV or covered by Annex V of REACH. 
Examples of such recovered substances are mentioned in Appendix 1 of this guidance.  
 
If such exemptions do not apply, Article 2(7)(d) of REACH provides an exemption for recovered 
substances under certain conditions. These provisions are further explained in section 2.3. In 
order to ensure compliance with these provisions, the following issues should be taken into 


 
15 Legal entities may pre-register after 1 December 2008 if they are: 


- manufacturing or importing phase-in substances (on their own or in a mixture) after 1 December 2008 in 
quantities of 1 tonne or more per year and be able to prove that you are doing this for the first time; or 


- producing or importing articles with an intended release of substances after 1 December 2008  in quantities of 
1 tonne or more per year and are able to prove that you are doing this for the first time 


If this is the case, the following deadlines for pre-registration apply: 
- At the latest six months after manufacturing or importing exceeds the one-tonne threshold; and  
- At least 12 months before the relevant transitional deadline for registration.  


In this context, the manufacture or import ‘for the first time’ means for the first time after the entry into force of REACH 
(1 June 2007).  
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account with respect to the general REACH registration requirements which, in principle, also 
apply to the recovered substance.  


 


2.2.1. Is recovery a manufacturing process under REACH? 


As already discussed above, waste material after ceasing to be waste, can be considered as a 
substance on its own, as a mixture containing two or more substances, or as an article. 
Consequently, it needs to be clarified whether recovery is a continuation of the use of the 
originally registered substance and if this is not the case, then, secondly, whether it is 
“manufacturing” that transforms waste into one or several substances as such, in a mixture or in 
an article again. 
 
The life-cycle and supply chain of the original substance ends with the waste stage. If waste 
ceases to be waste, a new life-cycle of the substances starts. The recovery process focuses on 
recovery of the substance from that waste. Therefore, in any event and by definition, recovery 
cannot be a use16. 
 
Article 3(8) of REACH defines manufacturing as “production or extraction of substances in the 
natural state”. Substances that have undergone a chemical modification during the waste and 
recovery process (e.g. certain slags such as steel slag that is weathered, fly ash, creation of 
methane during “feedstock recycling” of polymers) clearly fulfil this definition.  
 
Some recovery processes resulting in recovered substances however do not modify the chemical 
composition of substances (in particular mechanical processing or recycling, e.g. sorting, 
separation, de-pollution, homogenisation and treatment to modify the macro structure of the 
material such as crushing (aggregates), cutting, shredding (metal scrap), granulating (plastic 
waste) and grinding materials, re-melting them without chemical modification).  
 
For the sake of consistency and enforceability of the approach, all forms of recovery, 
including mechanical processing, are considered as a manufacturing process whenever, 
after having undergone one or several recovery steps, they result in the generation of one 
or several substances as such or in a mixture or in an article that have ceased to be 
waste. 


2.2.2. Identification of the recovered substance 


To benefit from the exemption contained in Article 2(7)(d) of REACH, an identity needs to be 
assigned to the recovered substances. In the same way as for other substances subject to 
registration under REACH, the name and corresponding data that sufficiently identify a recovered 
substance need to be available. Section 2 “identification of the substance” of Annex VI to REACH 
lists the information considered to be sufficient for correct identification and naming of the 
substance17. This information includes in principle the IUPAC name and/or any other chemical 
identifier, the molecular and structural formula, the composition and analytical data (including 
normally spectral and chromatographic data) of the substance. 
 
Due to the variable input of the composition of the waste stream from which the substances are 
recovered, or due to the fact that often substances in mixtures and not substances as such are 
recovered from waste, it might not always be possible to produce such analytical data for each 
recovered substance. Whenever this is the case, it shall be clearly stated and argued which other 
data are sufficient to justify the identity of the recovered substance(s). Information that is 


 
16 Article 3(24) defines “use” as “any processing, formulation, consumption, storage, keeping, treatment, filling into 
containers, transfer from one container to another, mixing, production of an article or any other utilisation”. 
17 Guidance for identification and naming of substances under REACH is available at: 
http://guidance.echa.europa.eu/docs/guidance_document/substance_id_en.htm.  
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specifically relevant to the recovered substance (origin of waste, control of input material, if 
available spectral data, process steps that ensure that certain impurities are not present in the 
recovered substance on its own or in the mixture) have to be documented in order to compare 
the identity of the recovered substance with the original substance that was registered under Title 
II of REACH18.  


2.2.3. Distinction between substance, mixture and article 


In order to assess registration requirements for recovered materials, it is essential to clearly 
identify whether the particular material is a substance as such, a mixture (containing 2 or more 
blended substances) or an article. This question is addressed below on the basis of the 
definitions of 'substance', 'mixture' and 'article' as per Article 319 of REACH. The guidance 
documents on substance identification and on requirements for substances in articles provide 
further information on how to apply these definitions. 
 


2.2.3.1. Article 


The recovery process may result directly in the formation of an article, instead of a substance or 
a mixture such as a park bench made of plastic. This may be the case e.g. if collected and sorted 
polymer or metal waste is directly melted into new articles. Registration of substances in articles 
is only required if they are intended to be released under certain conditions as specified in Article 
7(1) of REACH or if the Agency has taken a decision to require registration pursuant to Article 
7(5) of REACH20. Only in these limited cases, there would be the need to establish whether 
Article 2(7)(d) applies as the recovery operator has to comply with the provisions under Article 7 
of REACH regarding substances in articles. Should a recovery operator for any reason not be 
able to rely on Article 2(7)(d) of REACH, he may however be eventually be exempted  from 
registration pursuant Article 7(6) of REACH if the substance has already been registered for that 
use. 
 
Article 3(3) of REACH defines “article” as “an object which during production is given a special 
shape, surface or design which determines its function to a greater degree than does its chemical 
composition”. 
 
Based on this definition, if you can unambiguously conclude that the shape, surface or design of 
an object is more relevant for the function than its chemical composition, the object is an article. If 
the shape, surface or design is of equal or less importance than the chemical composition, it is a 
substance or mixture. If it is not possible to unambiguously conclude whether an object fulfils the 
REACH definition of an article or not, a deeper assessment is needed. For this it is 
recommended to consult the Guidance on requirements for substances in articles21. 
 
Furthermore, whenever a recovered material is supposed to undergo further chemical reaction, 
or a change of shape or surface (e.g. melting into a new shape), this is an indication that the 
material is a substance on its own or a mixture rather than an article.  
 
If, based on these considerations, a recovered material is considered to be an article a 
registration of the contained substances is only exceptionally required under Article 7(1) or Article 


 
18 Information resulting from the monitoring of compliance with end-of-waste criteria should ensure a certain quality of 
secondary raw materials, exclude hazardous properties and limit the presence of foreign materials and may help to 
meet the condition regarding the sameness of the recovered substance (see also section 2.3.1). 
19 Article 3(1): substance; Article 3(2): mixture; Article 3(3): article. 
20 However, the presence in the articles of substances of very high concern that are on the candidate list for inclusion 
in Annex XIV may trigger notification obligations according to Article 7(2) and communication obligations according 
Article 33 of REACH.  
21 See the Guidance on requirements for substances in articles available at 
http://guidance.echa.europa.eu/docs/guidance_document/articles_en.htm which is currently under revision. The latest 
status of the revision is available at http://guidance.echa.europa.eu/guidance4_en.htm  
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7(5) of REACH, from which the recovery operator may avail himself if he meets the requirements 
of Article 2(7)(d) of REACH, as explained before.  


2.2.3.2. Substance on its own or in mixtures 


According to Article 3(1) of REACH, a substance is defined as “a chemical element and its 
compounds in the natural state or obtained by any manufacturing process, including any 
additive necessary to preserve its stability and any impurity deriving from the process used, 
but excluding any solvent which may be separated without affecting the stability of the substance 
or changing its composition.” 
 
Substances can be divided into two main groups: 
 
1. ’Well defined substances’: Substances with a defined qualitative and quantitative composition 
that can be sufficiently identified based on the identification parameters of REACH Annex VI 
section 2. Rules for identification and naming differ for: 


  ‘well defined substances’ with one main constituent (in principle >80%) (mono-constituent 
substances) 


  substances with more than one main constituent (in principle each constituent >10% and 
<80 %) (‘multi-constituent’ substances) 


 
2. ‘UVCB substances’: “Substances of Unknown or Variable composition, Complex reaction 
products or Biological materials, also called UVCB substances cannot be sufficiently identified by 
their chemical composition, because:  


 The number of constituents is relatively large and/or  
 The composition is, to a significant part, unknown and/or  
 The variability of composition is relatively large or poorly predictable.”17 


 
For such substances, further identifiers have to be considered such as sources of origin or type 
of production processes.  
 
In particular the approaches to identify a substance as a mono-constituent or as a UVCB 
substance are relevant for recovered substances. In contrast, the concept of “multi-constituent 
substances” refers to a category of substances resulting from a specific manufacturing process 
(see example 3 in Appendix 1) and applies to recovered substances only in special 
circumstances. Whenever materials are listed in EINECS, this is an indication that they are 
regarded as substances, although in many cases a refinement of substance identity may be 
necessary. 
 
According to Article 3(2) of REACH, a mixture22 is defined as “a preparation or solution 
composed of two or more substances.” Thus, a recovered material may also be considered a 
mixture, containing a number of recovered substances.   
 
In general, it has to be borne in mind that there is a clear distinction to be made between 
mixtures and substances, a result of which is that both terms are not interchangeable on a 
discretionary basis. The definitions of ‘mixtures’ and ‘substances’ need to be interpreted in a way 
that the term ‘substance’ includes reaction mass resulting from a chemical reaction. The term 
‘mixture’ is limited to blends which are not the result of a chemical reaction. 
 
As many recovery operations do not produce substances on their own, but rather substances in 
mixtures (e.g. plastics, rubber etc), the distinction between a mixture and a UVCB substance of 
variable composition is described hereafter.  


 
22 Regulation 1272/2008 of 31 December 2008 (CLP Regulation), in its Article 57 al. 11, p.30 specifies that the term 
“preparation” in a.o. REACH Regulation has to be replaced by “mixture”. 
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Many recovered materials consist of two or more substances but also have typical characteristics 
of UVCB substances. For this reason, the alternatives to characterise the substance(s) are to a 
certain degree interchangeable. It is up to the manufacturer or importer to decide which of the 
two options best fits the characteristics of the material.  
 
On the one hand, it will be easier to register substances with a very complex composition as 
UVCB substances. On the other hand, recovered materials with a complex composition will often 
not have corresponding original substances that have been registered as UVCB substances 
before. Therefore, such substances might not be able to benefit from phase-in status as there is 
no corresponding EINECS entry.  If that is the case, there may be no other registration on which 
to base an Article 2(7)(d) exemption. 
 
Nevertheless, the individual constituents of the material may already have been registered (or 
are exempted from registration), thus enabling the use of the exemption in Article 2(7)(d) of 
REACH provided that the relevant safety information is available. 
 
A recovery may result in the generation of one or several substances as such or in a mixture. It is 
up to the recovery operator to consider whether the material is a substance as such or contained 
in a mixture. In any case he has to ensure that the individual constituents/substances have been 
registered before and thereby benefiting from the exemption in Article 2(7)(d) of REACH provided 
the relevant safety information is available (see section 2.3.2 and section 2.4.1). 


2.2.4. Impurities 


In the context of recovered materials, it may be difficult to conclude whether a constituent of a 
recovered material is a substance or an impurity. The guidance on substance identification 
defines an impurity as “an unintended constituent present in a substance as produced. It may 
originate from the starting materials or be the result of secondary or incomplete reactions during 
the production process. While it is present in the final substance it was not intentionally added.”17  
 
Recovered substances may contain impurities which may be different from those in a substance 
not derived from a recovery processes. This is in particular the case when recovered materials 
contain unintended constituents which have no function for the recovered material and the only 
reason for their presence in the recovered material is that they were part of the input waste for 
the recovery process.  
 
While such constituents may have originally been intentionally added as substances to form a 
mixture or an article, their presence in the recovered material may be unintended (depending on 
whether these constituents have a specific function or not) and therefore, they can be considered 
as impurities, which do not require separate registration on their own.  
 
Constituents present in quantities above 20% (w/w) should, however, in general not be 
considered as impurities but as separate substances in a mixture. In the case that recovered 
material is intentionally selected for the presence of certain constituent(s), those constituents 
should also be considered to be separate substances, even if they are present in smaller 
quantities than 20% (w/w) (e.g. if PVC is selected for the presence of flame retardants, it may be 
necessary to register these flame retardants, unless they have been registered before).  
 
In mechanical separation of mixed waste, it may often be impossible to derive recovered material 
of 100% purity (free of alien elements). These alien elements are often either extraneous to the 
waste stream per se (for example, and depending on the waste stream, stones, plastics, pieces 
of rubber, sand, etc.) or extraneous to the material object of the recovery but part of the final 
product that became waste (for example, paints, coatings, etc.), of which the composition and 
total amount are difficult to determine. After appropriate sorting and separation, these fractions 
should be present in the recovered material only in very small quantities. In this case, such 
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elements can be considered as impurities that do not need to be registered separately on their 
own.  
 
Even if impurities do not have to be registered separately, they need to be: 


 identified to the extent needed17 and allocated to the recovered substance(s) in order to 
facilitate the comparison with (an)other already registered substance(s); and  


 identified and evaluated to the extent needed for establishing the hazard profile as well as 
the classification and labelling of the substance as such or in a mixture in which they 
occur (see section 2.3.2).  


Whenever the recovered material is considered to be a substance in a mixture, the content of this 
mixture has to be assigned to single substance identities. Each substance identity may include 
impurities23. This should be based on the Guidance for substance identification. Furthermore, the 
decision on the sameness should be based on the main constituents. Impurities may affect the 
hazard profile of the substance. If that is the case they should be considered with regard to the 
Classification and Labeling of the substance (see section 2.4.1.). Recovery operators should be 
aware that the concept of impurities does not apply to UVCBs. Impurities can only be considered 
for materials consisting of substances (on their own or in a mixture) with a well defined 
composition. 


2.3. Exemption requirements according to Article 2(7)(d) of REACH 
 


Once the type (substance on its own or in a mixture) and impurities of the recovered material 
have been established, identified and documented as described in section 2.2, the recovery 
operator is in a position to examine whether the exemption criteria under Article 2(7)(d) of 
REACH are fulfilled. It should be noted that companies willing to benefit from this exemption must 
provide the authorities (only on request) with appropriate documentation proving that their 
recovered substances qualify for the exemption.  
 
Article 2(7)(d) of REACH provides the following exemption for recovered substances: 


 
“2.7. The following shall be exempted from Titles II, V and VI: 
[…] 
(d) Substances, on their own, in mixtures or in articles, which have been registered in 
accordance with Title II and which are recovered in the Community if: 
 
(i) the substance that results from the recovery process is the same as the substance that 
has been registered in accordance with Title II; and 
(ii) the information required by Articles 31 or 32 relating to the substance that has been 
registered in accordance with Title II is available to the establishment undertaking the 
recovery.”  
 


It should be recalled that importers of substances recovered outside the borders of the European 
Economic Area (EEA) cannot benefit from the exemption under Article 2(7)(d) of REACH as it 
only applies to recovery within the EEA. In some cases, companies may continue importing the 
material as waste and then recover it in the European Economic Area (e.g. after recovery, 
checking whether the end-of-waste criteria are fulfilled). This would ensure an efficient monitoring 
of the end-of-waste criteria and at the same time the substances contained in the waste can be 
considered as recovered within the EEA and therefore Article 2(7)(d) of REACH could apply. 
 


 
23 With regard to the requirements under REACH it should be noted that the quality of the waste may be increased by 
measures in the treatment-process itself. Precautions by (denial of) the acceptance of waste and exact sorting out will 
enhance the quality of the waste. This may reduce the impurities present in the waste and consequently make it easier 
complying with the obligations under REACH.  
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Neither can by-products benefit from the Article 2(7)(d) exemption as described in Article 5 of the 
Waste Framework Directive. By-products may however be exempted on the basis of Annex V on 
the condition that they are not imported or placed on the market themselves. Where the recovery 
operator cannot rely on the exemption via Article 2(7)(d) of REACH or any other exemption, he 
needs to register the recovered substance and must subsequently comply with all obligations that 
follow from the provisions under the registration title II of REACH. The subsequent two chapters 
describe how to fulfil the requirements of Article 2(7)(d) of REACH step by step.  


2.3.1. Condition 1: “Sameness” of a recovered substance and a substance already 
registered 


Article 2(7)(d)(i) of REACH provides that the substance that results from the recovery process is 
the same as the substance that has been registered in accordance with Title II. This part of the 
legal text comprises two requirements: The exemption relies on an existing registration and the 
recovered substance is the same as the substance that has been registered. 
 
The recovered substance must be the same as the substance already registered 
 
This means that if, for some reason, the same substance has not been registered at 
manufacturing or import stage, the recovered substance has to be registered before the 
recovered substance with an end-of-waste status can be imported or placed on the market.  
 
It is worth noting that the obligations related to the life-cycle and supply chain ends with the 
waste stage. This also has the consequence that the uses of a recovered substance do not have 
to be covered in the exposure scenario of the “original” substance (i.e. the substance that 
became waste and which is recovered from that waste), because the life-cycle of the original 
substance ends when it ceases to be waste.  
 
In order to benefit from the exemption in Article 2(7)(d) of REACH, it is sufficient that a 
registration was filed for the substance by any registrant. This registrant does not have to be part 
of the supply chain leading to the waste generation24.  
 
In assessing whether the recovered substance is the same as a substance that has already been 
registered or whether the substances are different, recovery operators need to apply the rules of 
the guidance on substance identification. The decision has to be based on the sameness of the 
main constituents. Information about the impurities does in principle not change the conclusion 
about the sameness25. In particular, it should be noted that this is an assessment that recovery 
operators need to make themselves using all the available information such as the Guidance for 
identification and naming of substances under REACH. There is no confirmation given on 
“sameness” by the European Chemicals Agency. Recovery operators who have pre-registered 
their substance can however discuss “sameness” questions with other pre-registrants of the 
same substance in the (pre-)SIEF. As described in the data sharing guidance, companies can 
also refine and if necessary correct substance identity, as long as it is clear that the pre-
registration was indeed for the concerned substance. 
 
The same EINECS and CAS numbers for substances are an indicator for the sameness of 
substance. It should be noted that variations in the composition and the impurity profile, including 
a variation in the percentage of impurities, do not necessarily mean that substances are different. 
According to the guidance on identification and naming of substances, “No differentiation is made 
between technical, pure or analytical grades of the substances. The “same” substance may have 
all grades of any production process with different amounts of different impurities. […].  


 
24 Guidance on registration, http://guidance.echa.europa.eu/docs/guidance_document/registration_en.htm . 
25 Information about the impurities must be taken into account for issues such as Classification and Labelling and 
drafting of SDSs. 
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Where the impurity profile of a well-defined substance from different manufacturing sources 
differs markedly, expert judgement will need to be applied to decide if these differences affect 
whether test data generated on one substance can be shared with other SIEF members.”17 


Moreover, the guidance on data sharing explains that: “For UVCB substances also – in general - 
the name is leading to determine the 'sameness'. If the name is the same, the substance is 
regarded the same, unless available data shows the contrary.” 26  
 
Registration status of substances  
 
The exemption from registration for recovered substances in Article 2(7)(d) of REACH relies on 
the condition that the same substance has been registered before. To find out if this condition is 
fulfilled for a certain substance, several information channels can be used.  
 
The main sources of information on substances are the data exchanged within the Substance 
Information Exchange Fora (SIEFs). The recovery operators having pre-registered the recovered 
substances will automatically be part of the pre-SIEF. As soon as the sameness of substance 
identity has been agreed between the pre-SIEF members, the SIEF is officially formed. Because 
recovery operators may have limited interest in registering the substance, it may happen that 
they will not actively participate in the SIEF communication. However, they should ensure that 
they will be informed about the registration status of the substance. Once the substance is 
registered, the conditions of Article 2(7)(d) of REACH may apply.  


 
A second source of information will be the dissemination website from ECHA27 as described in 
Article 77(2)(e) of REACH Regulation. Information on registered substances will be made publicly 
available under the provisions of Article 119 of REACH. This includes for example the name of 
the registered substance – for substances listed on EINECS – and its classification and labelling. 
For substances not listed on EINECS, the name of the substance may not be available via this 
source due to registrants’ claims to not make this information available on the Internet28. As a 
consequence this information source alone may not be sufficient to conclude on the sameness. 
Also, information on impurity levels in the registered substance impacting on classification may 
not be available via this source due to registrants’ requests to treat certain data confidential. 


 
Other channels of information depend on the recovery operators’ or their associations’ own 
initiative to contact manufacturers or importers of the substance in question. The documents 
recovery operators use to provide evidence for the "sameness" and for the safety information can 
be provided in the form of standardised information prepared by their associations. Such 
standard documents should cover all relevant aspects for those materials which comply with end-
of-waste criteria29. This may create synergies as the manufacturer/importer needs information on 
waste quantities and composition of waste for his registration dossier, whereas the recovery 
operator requires safety information on the registered substance to benefit from the Article 
2(7)(d) exemption.  
 


2.3.2. Condition 2: Information required 


Article 2 (7)(d)(ii) of REACH provides that “the information required by Articles 31 or 32 relating to 
the substance that has been registered in accordance with Title II is available to the 
establishment undertaking the recovery”.  
 


 
26 Guidance on data sharing, http://guidance.echa.europa.eu/docs/guidance_document/data_sharing_en.htm , p.35. 
27 http://apps.echa.europa.eu/registered/registered-sub.aspx  
28 Article 119(2)(f) and Article 119(2)(g) of REACH.  
29 The Commission representatives recommended this approach in the discussion with the metal recycling sector in 
October 2009. See JRC report on iron and steel scrap, p. 41 and 43 available at 
http://susproc.jrc.ec.europa.eu/activities/waste/documents/Endofwastecriteriafinal.pdf .  
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The legal entity that did the recovery must ensure that information on the registered substance is 
available to it, and that information must comply with the rules on information provision in the 
supply chain. 
 
This means that the legal entity who undertook the recovery must have available one of the 
following, depending on the case: 


 
 a Safety Data Sheet (SDS) as required by Article 31(1) or Article 31(3) of REACH, on 


the registered substance, with the annexed exposure scenarios, if applicable, for the 
registered substance;  


 other information sufficient to enable users to take protection measures, as required by 
Article 31 (4) of REACH, for the registered substance in case no SDS is required; or  


 the registration number, if available30, the status of the substance under the 
authorisation part of REACH, details of any applicable restrictions under REACH and 
information necessary to allow appropriate risk management measures to be identified 
and applied, as required in accordance with Article 32 (1) of REACH. 


 
With exception of the first bullet point (SDS), the form in which this information has to be 
available to the company carrying out the recovery is not further specified in this provision but 
this provision aims at allowing recovery operators to comply with their duties under Title IV of 
REACH. Such information only needs to be available for substances including their impurities. 
Information does not have to be available for the impurity on its own (see also section 2.2.4). 
 
Availability of the information 
 
Recovery operators will normally not receive an SDS31 or other safety information in the 
framework of Title IV of REACH. In order to benefit from the registration exemption under Article 
2(7)(d) of REACH, the required information must however be available to them. Furthermore, 
whenever required, they need to either prepare SDSs themselves or agree with owners of 
existing SDSs on using those SDSs. As there are no further legal provisions on this, this is a 
matter for the manufacturer of the recovered substance. The recovery operator can use any 
available information, starting with the information on the ECHA website and published in 
accordance with Article 119 of REACH, but must make sure that he does not violate any property 
rights. When using an existing SDS, he should, therefore, make sure that he has legitimate 
access to the information, and that the hazard profile of his recovered substance is adequately 
covered by this existing SDS (see section 2.4.2). The same applies to other safety information, if 
required. Discussions on the use of such information can, for example, take place within the 
SIEF, if the recovery operator has pre-registered the substance. Provisions can be made in the 
SIEF agreement on how the necessary information can be provided to the recovery operator 
without violating property rights. The activities within SIEFs are outside the remit of ECHA, and 
recovery operators are advised to contact the relevant industry associations which could play an 
important role in preparing standard information for their members. 
 
Companies undertaking recovery operations and wishing to avail themselves of this exemption 
are advised to ensure as insofar as possible that the information on the registered substance, 
which was put together to comply with the REACH Regulation, is available to them as well in 
order to properly document that they can rely on the exemption via Article 2(7)(d) of REACH. In 
case a recovery operator is unable to access the relevant information on the same substance 
already registered, he cannot rely on the exemption under Article 2(7)(d) of REACH and has to 
register the recovered substance. 


 
30 The registration number should be provided only under the conditions of Article 32 (1) (b-d) of REACH. However, as 
explained in this guidance, the recovery operator usually does not receive any SDS as he is not acting as a 
downstream user of the original material.  
31  The information required for the preparation of a SDS is outlined in Article 31 and Annex II of REACH. 
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2.4. Information to be made available to users of recovered substances 


Assuming that the recovery operator has established the identity of the recovered substance(s) 
as such, in a mixture or in an article (see section 2.2.3), he should then have available the 
corresponding safety information for the same already registered substance(s). This information 
should be relevant and adequate. Suppliers of substances as such or in mixtures have to provide 
the recipient with safety information that is sufficient to allow safe use of the recovered 
substance. This requirement applies to any recovered substance, irrespective whether or not the 
exemption from registration under Article 2(7)(d) of REACH applies. For certain substances as 
such and in mixtures, safety information has to be provided in the form of Safety Data Sheets 
(SDSs). Even if a SDS is not required there may still be an obligation to communicate information 
in the supply chain. These issues are explained hereafter.  


2.4.1. Relevance and adequacy of the information 


In order to assess whether this information is relevant and adequate to the recovered 
substance(s) and their foreseen use, he is advised to check the following: 


 
 Which fraction of a recovered substance in a mixture can be referred to the same 


substances already registered? In order to meet his own duties regarding communication 
of safety information to customers, the recovery operator should take into account all 
components at > 0.1%32 in the recovered substance in a mixture33.  


 To what extent may the impurity profile of the recovered substance(s) differ from that of 
the same registered substance, and may these differences (if any) lead to differences in 
the hazard profiles of the substances? In case the hazard profiles are different although 
they can still benefit from the earlier registration of the same substance, the information 
related to the already registered substance is potentially not adequate for the recovered 
substance. Consequently, these other hazards need to be described, classified and 
communicated to the customers of the recovery operator. 


 Could the foreseen uses of the recovered substance(s) lead to exposure not covered in 
the exposure scenarios of the same substances already registered? If this is the case, the 
recovery operator needs to assess whether the substance information available to him 
covers the anticipated additional uses34. This could mean for example that if the 
information available for the same already registered substance does not include a DNEL 
for consumer exposure and also no exposure scenarios for consumer uses, the recovery 
operator may conclude that it would be inappropriate to use the recovered substance in 
applications leading to consumer exposure.  


 
Wherever neither the registered substance nor the recovered substance(s) meet the criteria for 
classification as being dangerous or PBT/vPvB and a substance is not on the candidate list and 
not subject to restrictions, it is not required that according to Article 31 of REACH an SDS will be 
automatically provided. However the Article 32 obligation to provide information on the safe use 
of the substance will remain applicable.  
 


 
32 This is based on the lowest of the concentration limits in Directive 1999/45/EC or in Annex VI to Regulation (EC) No 
1272/2008 (CLP-Regulation) so that the preparation would not have to be classified as dangerous; and the  0,1 % 
(weight by weight) threshold for PBTs, vPvBs and substances of equivalent concern for which classification rules do 
not apply. Please note that there are some cases with concentration limits below 0.1%. 
33 Please note that “impurities” on their own are not addressed in the exemption under Article 2(7)(d) of REACH. They 
are considered part of the substance as such or the substances in the mixture. For more information please refer to 
impurities in section 2.2.4. 
34 The recovery operator must provide enough information to allow safe use of the recovered substance based on 
Article 31 or Article 32 of REACH. As Article 2(7)(d) of REACH exempts the recovery operator  from completing a CSA 
and providing a CSR, he is not obliged to provide an exposure scenarios on the basis of Article 31(7) of REACH. 
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How to establish the composition of the recovered material is the responsibility of the recovery 
operator. It may be based for example on the following non-exhaustive information sources: 


 
 Representative chemical analysis of the waste and recovery stream through sector 


organisation initiative made available to the single companies involved in a particular type 
of recovery operations. The same information can possibly also be derived from literature; 


 Good communication with the suppliers of the already registered substance or with 
producers of mixtures or articles to identify product compositions before entering into the 
waste life stage; 


 Quality classes of secondary raw material which often contain limits for impurities and 
information on the rough composition of the material; 


 Information resulting from the monitoring of compliance with end-of-waste criteria 
ensuring a certain quality of secondary raw material, excluding hazardous properties and 
limiting the presence of foreign materials.  


 
A case by case analytical assessment of recovered material need only be carried out if all other 
information sources fail to provide sufficient information.  


2.4.2. Safety Data Sheets 


For certain substances, safety information has to be provided in the form of Safety Data Sheets 
(SDSs) in accordance with Article 31 of REACH, including where relevant the annexed exposure 
scenarios34. If SDSs are not needed, safety information according to Article 32 has to be 
provided, as applicable35. There may according to Article 33 of REACH also be a duty to 
communicate information on substances in articles to allow safe use if the articles contain 
substances of very high concern that are on the ‘candidate list’. These obligations are further 
explained in the Guidance on requirements for substances in articles. 
 
The safety data of the registered substance the recovery operator received in order to fulfil the 
exemption requirements under article 2(7)(d) of REACH, can be used as a basis for providing the 
required information for the recovered substance. However, due care must be taken that the data 
received is indeed adequate for the recovered substance. A difference in the impurity profile may 
lead to a different hazard profile and therefore to distinct information to be provided to the 
recipient of the recovered substance. Providing inappropriate SDSs could potentially make 
recovery operators subject to liability issues as the hazards of the recovered substance may not 
be sufficiently communicated. Such a scenario could be foreseeable e.g. when the presence of 
impurities as a consequence of the service life or mixing of wastes has an impact on the hazard 
profile or where the original producer of the substance was not obliged to make a SDS but the 
recovery operator is due to the presence of impurities that change the hazard profile of the 
recovered substance.  
 
Article 31(1) of REACH states; “the supplier of a substance or a mixture shall provide the 
recipient of the substance or mixture with a safety data sheet compiled in accordance with Annex 
II: 
(a) where a substance or mixture meets the criteria for classification as dangerous in accordance 
with Directives 67/548/EEC or 1999/45/EC; or 
(b) where a substance is persistent, bioaccumulative and toxic or very persistent and very 
bioaccumulative in accordance with the criteria set out in Annex XIII; or 
(c) where a substance is included in the list established in accordance with Article 59(1) for 
reasons other than those referred to in points (a) and (b).” 
 


 
35 Article 32 of REACH obliges the supplier to share only information on authorisation, restriction and information 
necessary for risk management, especially in case of waving. It does not contain a general information requirement for 
all substances or mixtures regardless of their hazardous properties. 
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Note that Directive 67/548/EEC (Dangerous Substances Directive, DSD) and Directive 
1999/45/EC (Dangerous Preparations Directive, DPD) will be repealed by the Regulation (EC) 
No 1272/2008 on classification, labelling and packaging of substances and mixtures (CLP 
Regulation) on the 1st of June 2015. The CLP Regulation applies to substances as of 01 
December 201036 and to mixtures (= preparations) as of 01 June 201537.   
 
Article 31(3) of REACH provides that “the supplier shall provide the recipient at his request with a 
safety data sheet compiled in accordance with Annex II, where a mixture does not meet the 
criteria for classification as dangerous in accordance with Articles 5, 6 and 7 of Directive 
1999/45/EC, but contains: 
(a) in an individual concentration of ≥ 1 % by weight for nongaseous mixtures and ≥ 0,2 % by 
volume for gaseous mixtures at least one substance posing human health or environmental 
hazards; or 
(b) in an individual concentration of ≥ 0,1 % by weight for non-gaseous mixtures at least one 
substance that is persistent, bioaccumulative and toxic or very persistent and very 
bioaccumulative in accordance with the criteria set out in Annex XIII or has been included for 
reasons other than those referred to in point (a) in the list established in accordance with Article 
59(1); or 
(c) a substance for which there are Community workplace exposure limits.” 
 
If the above criteria are fulfilled, these provisions apply to all recovered substances (including 
those that are exempted from registration, downstream user obligations and evaluation under 
Article 2(7)(d) of REACH) except those that are exempted from Title IV of REACH. The impurity 
profile must be taken into account both in the classification and labelling of the substance and in 
the risk management measures that might have to be recommended to the downstream users of 
the recovered substance. For recovered substances containing impurities that are classified and 
contribute to the classification, the impurities have to be indicated.  
 
It is worth noting that the presence of impurities above the legal cut-of values32 should be 
addressed in the communication via a SDS or safe use information communicated towards 
customers. Furthermore, according to Article 31(1) of REACH recovery operators are only 
required to provide a SDS if the substance which they recover requires a SDS. Impurities as 
such cannot create the need for a SDS under Article 31(1) as this may only be triggered by the 
obligations under Article 31(2) of REACH. Figure 1 provides a decision tree38 that may be used to 
determine whether a SDS is required.  


2.4.3. Other information: registration number and exposure scenario 


The recovery operator benefiting from the exemption under Article 2(7)(d) of REACH will often 
not have a registration number. When placing a recovered substance on the market, a recovery 
operator does not have to indicate a registration number, as he is exempted from the provisions 
of title II of REACH. However, under certain conditions as specified under Article 32(1) of REACH 
it may be required, if available, to provide a registration number free of charge: 
 
(b) if the substance is subject to authorisation and details of any authorisation granted or denied 
under Title VII in this supply chain; 
(c) details of any restriction imposed under Title VIII;  


 
36 Article 61 of the CLP Regulation ((EC) No 1272/2008).  
37 Article 59(2) (a) and (b) of the CLP Regulation ((EC) No 1272/2008) amend Article 31(1) and (3) of REACH to align it 
with the requirements for classification and labelling of mixtures as from 1 June 2015. The CLP Regulation sets out a 
transitional period for the SDS. The transition refers to the requirements when to provide the CLP classifications in 
parallel to the DSD/DPD classification in the Safety Data Sheet. See section 4 of Module 1 of the guidance.  
38 Taken from “Draft guidance for the provision of Information in the Supply Chain and Safety Data Sheets for 
Recovered Substances and Preparations” prepared by Waste Recovery Industry Chain (WRIC). 
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(d) any other available and relevant information about the substance that is necessary to enable 
appropriate risk management measures to be identified and applied including specific conditions 
resulting from the application of section 3 of Annex XI. 
 
According to Article 14(1) of REACH, a chemical safety assessment shall be performed and a 
chemical safety report shall be completed for all substances subject to registration for quantities 
of 10 tonnes or more per year and per registrant. Recovery operators that can rely on the Article 
2(7)(d) of REACH are exempted from registration and consequently do not need to perform a 
chemical safety assessment or complete a chemical safety report of the recovered substance.  
 
The recovery operator that has the required information available for the same substance and 
therefore can rely on Article 2(7)(d) of REACH even if the use of a recovered substance is not 
covered by the registration of the same substance, is not required to:  
 


 make an exposure scenario for the use of the recovered substance; 
 register the recovered substance; 
 notify the use of the recovered substance. 


 
However he should take account of the existing information and has to provide appropriate risk 
management measures in the SDS, if needed, or to provide sufficient information on the safe use 
of the recovered substance in case no SDS is needed. 
 
Therefore, recipients of recovered substances that have not been registered by the recovery 
operator because the exemption of Article 2(7)(d) of REACH applies will generally not receive:  


 a registration number; 
 an exposure scenario for the subsequent downstream uses within the new life cycle chain 


after the recovery has taken place; 
from the manufacturer of the recovered substance as part of the SDS39. 
 


39  This section may need to be modified after Annex II (Safety Data Sheet format and content) of REACH has been 
revised and adopted via the Comitology procedure.  
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Figure 1: Decision tree to confirm the necessity for a SDS for a recovered substance under REACH 
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Source: “Draft Guidance for the provision of Information in the Supply Chain and Safety Data Sheets for Recovered 
Substances and Preparations” prepared by Waste Recovery Industry Chain (WRIC). 
 
Some processes, such as metal refining, are capable of removing or destroying certain constituents. 
The recovery operator has no obligation to attach an exposure scenario to the SDS. 
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Note 1: For commercial reasons a manufacturer may choose to produce a SDS at the request of a customer, even if 
he is not legally obliged to do so. 


Note 2: SDS need not be supplied if a dangerous substance or mixture is offered or sold to the general public and 
provided with sufficient information (Art 31(4))  i.e. SDS are only for professional users. 


2.5. Other obligations  
 


Recovered substances are generally not exempted from notification obligations for the 
classification and labelling inventory of CLP. Moreover, they are not exempted from the 
authorisation and restrictions under REACH. 


2.5.1. Classification and Labelling Inventory 


Pursuant to Article 39(a) and 39(b) of the CLP Regulation, also recovered substances meeting 
the classification criteria as hazardous and being placed on the market either on their own or in a 
mixture (if present in a mixture above specified concentration limits) have to be notified to the 
C&L Inventory under the conditions set out in Article 40 of the CLP Regulation by the recovery 
operator. This notification obligation applies also to cases where the recovery operator relies on 
the exemption from the REACH registration provisions for recovered substances pursuant to 
Article 2(7)(d) of REACH.  When notifying in such cases to ECHA, the recovery operator could 
retrieve the classification and labelling information provided earlier by the registrant of the original 
substance from ECHA’s classification and labelling inventory and agree to it. This also means the 
recovery operator accepts a notified classification and thus, also accepts the responsibility for the 
result40. However, impurities could change the hazard profile of a substance and consequently its 
classification, which should be borne in mind by recovery operators when notifying to the C&L 
Inventory. For notification the identification of the substance needs to be supplied only to the 
extent of sections 2.1 to 2.3.4 of Annex VI of REACH41. No spectral data is required. Further 
information on the CLP Regulation is provided in the introductory guidance on the CLP 
Regulation and in the CLP-FAQ42. 


2.5.2. Restrictions 


The recovery operator needs to ensure that the recovered substances comply with restrictions as 
set out in Annex XVII to REACH. These obligations are to a large extent similar to the obligations 
under previous Directive 76/769/EEC on the restrictions on marketing and use of certain 
dangerous substances and preparations.  


2.5.3. Authorisation 


The recovery operator needs to ensure that the recovered substances comply with the 
authorisation requirement in Title VII. In addition, the communication obligations concerning 
substances in articles according to Article 33 of REACH, and the notification obligations as 
mentioned in Article 7(2) for substances included in the ‘candidate list’ and present in articles 
may apply.  


 


 


 
40 The notification to the C&L inventory should be done until 3.1.2011. Only in some cases the information is provided 
earlier by the registrant. 
41 See Article 40(1)(b) of the CLP Regulation. 
42 Available on ECHA’s website at http://guidance.echa.europa.eu/docs/guidance_document/clp_introductory_en.pdf  
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2.6. Considerations concerning particular streams of recovered 
materials  


 
Specific examples of streams of recovered materials are described in Appendix 1. The principles 
explained in the previous chapter are applied to the examples described in this Appendix. For all 
waste streams four basic assessments need to be carried out: 


 
 Establish the identity of the substance(s) in the recovered material, including 


characterisation and assignment of impurities to one or more of these substances: 
 Is the recovered substance a substance as such, or a substance in a 


mixture?  
 What is the identity of the recovered substance(s)? 
 What are typical impurities? What are typical concentrations of the 


impurities? To which substance(s) may these impurities be assigned? 
 


 Check if other exemptions43 (e.g. Article 2(5), Article 2(6), Annex IV or Annex V of 
REACH) or limited registration requirements (for articles) apply: 


 Is the Article 2(7)(d) exemption relevant and potentially applicable to the 
recovered material? Do exemptions other than that mentioned in Article 
2(7)(d) of REACH apply? Is the substance e.g. listed in Annex IV or Annex 
V of REACH? 


 Does the recovery of the substance from waste lead directly to an article? 
Do therefore only limited registration requirements apply? 


 
  Identify whether the same substance(s) have already been registered: 


 Establish the sameness of the recovered substance with a substance that 
has been/will be registered. Is the relevant information according to Article 
2 (7)(d) of REACH available for these substances?  


 
 Check adequacy and relevance of the available safety information of the registered same 


substance for covering the properties of the recovered substance(s). Compile the 
classification, labelling and other relevant safety information for the recovered 
substance(s) and the foreseen uses:  


 Is the available safety information on the registered same substance 
relevant and adequate for covering the properties of the recovered 
substance(s)? 


 Do the identified uses for the recovered substance(s) correspond to the 
uses of the same substance(s) already registered so that the available 
safety information is relevant and appropriate? If not, is further information 
on substance properties and safe use needed? 
 


Detailed waste stream specific interpretations of these assessments will not be given in the 
present guidance. However, a general assessment of whether one could rely on the exemption 
via Article 2(7)(d) of REACH regarding the recovered material can be based on the 
aforementioned approach. A workflow for checking whether a recovery operator can rely on 
Article 2(7)(d) of REACH and the related obligations that may apply, has been given in Figure 2. 
The examples in Appendix 1 have been handled according to this workflow. 


43 More information on other exemptions is available in the Guidance on registration and the Guidance for Annex V. 
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Figure 2: Workflow for checking whether a recovery operator can rely on Article 2(7)(d) of REACH and the 
related obligations 
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APPENDIX 1: PARTICULAR STREAMS OF RECOVERED 
MATERIALS 


 
The examples hereafter deal with materials that meet the end-of-waste criteria and/or that have 
ceased to be waste under national legislation. Materials fulfilling these conditions are to be 
considered as recovered substances in the context of the Guidance on waste and recovered 
substances. 


1.1. Recovered paper 


Recovered paper mainly consists of cellulose pulp. EINECS identifies cellulose pulp as follows: 
"The fibrous substances obtained from the treatment of lignocellulosic substances (wood or other 
agricultural fiber sources) with one or more aqueous solutions of pulping and/or bleaching 
chemicals. Composed of cellulose, hemi-cellulose, lignin, and other minor components. The 
relative amounts of these components depend on the extent of the pulping and bleaching 
processes." (EINECS number 265-995-8).  
 
Cellulose pulp is listed in Annex IV, and consequently, exempted from registration, downstream 
user and evaluation obligations. Recovered paper may contain other constituents such as 
pigments, inks, glues, fillers etc. Regarding the recovery and recycling process, constituents that 
have no specific function in the material (cellulose pulp), can therefore be considered as 
impurities (see section 2.2.4). Recovered paper consisting exclusively of cellulose pulp with 
impurities without specific function in the material will therefore be exempt from registration, 
downstream user and evaluation obligations.  


1.2. Recovered glass 


According to the scientific literature glass is the state of a substance rather than a substance as 
such. For legislative purposes, it can best be defined through its starting materials and production 
process, similar to many other UVCB substances. EINECS has several entries for glasses as 
follows: Glass, monoxide, chemicals (EC: 295-731-7), Glass, oxide, calcium magnesium 
potassium sodium phosphosilicate (EC: 305-415-3), Glass, oxide, calcium magnesium sodium 
phosphosilicate (EC: 305-416-9) and Glass, oxide, chemicals (EC: 266-046-0)44. 
 
Certain types of glass are exempted through inclusion into Annex V, entry 11. Recycled glass 
may contain other components such as paper, glue, paint or alien elements such as plastics, 
rubbers, sand, metals, stones, ceramics. If their presence in the recovered material is 
unintended, they have no specific function in the material and they are below 20 %, then they can 
be considered as impurities (see section 2.2.4). Recovered glass consisting exclusively of types 
of glass complying with the exemption requirements of Annex V with impurities, will therefore be 
exempted from registration, downstream user and evaluation obligations.  


 


 
44 Please note that the description following the heading in the EINECS listing of these substances is part of the 
substance entry and in most cases it is most decisive for substance identification. 
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1.3. Recovered metals 


Under REACH pure metals obtained from ores, ore concentrates or secondary sources, even if 
containing a certain amount of impurities are considered as substances. Registration 
requirements for the substances will depend on whether the substances have been registered 
before and whether the relevant safety information is available.  
 
Alloys are considered as special mixtures and the substances in those special mixtures are 
subject to registration. Recovered metals made from mixed alloy metal scrap meeting the end-of-
waste criteria will normally be special mixtures but it could in certain cases also be a substance 
with impurities (e.g. when the purpose of recovery is only to reclaim one main metal and all other 
constituents can be regarded as impurities). This should also be the case for those metals for 
which the concentration in the final alloy is variable, or even strictly limited, and which 
concentration is unknown from the either waste or the end-of-waste scrap. In these cases their 
concentration is initially considered as an impurity. All components which have been intentionally 
selected for recovery (e.g. Cr or Ni) and which have a main function in the recovered material 
should be regarded as separate substances. Constituents which only occasionally occur in parts 
of the waste from which the recovered metal originates or which do not have a particular function 
in the recovered material can be regarded as impurities (e.g. molybdenum may occur in certain 
types of steel but not in others). 
 
As the majority of metals are produced both from primary and secondary resources, the 
exemption of Article 2.7(d) of REACH is relevant for metals, while other exemptions that may be 
applicable are:  


 
 non-isolated intermediates resulting from the recovery of metals from complex articles 


containing multiple metals;  
 Article 2(5) and Article 2(6) exemptions such as metals and metal compounds used in 


medicinal products used for human and veterinary use within the scope of Regulation 
726/2004 and Directive 2001/82/EC and Directive 2001/83/EC as laid  down in the 
provisions of  Article 2(5)(a) and Article 2(6)(a); 


 Annex V.   
 


Recovered metals may go directly into article production under certain conditions, if fulfilling the 
applicable end-of-waste criteria. No further registration requirements then apply unless the 
substance is intended to be released. 
 
Some metals are recovered from simple and rather pure materials (Al, Cu, Pb, Zn from e.g. 
construction products, pre-consumer scrap) and sometimes pure metals are recovered from very 
complex materials (electronic scrap containing e.g. Cu, precious metals) into pure metals. Other 
metals (Mo, Cr, Ni e.g. present in steel products) are not recovered into the pure metals and 
used for the production of new metal alloys because of their target metal content, resulting in 
special mixtures. Certain metal compounds (e.g. antimony trioxide, Pb- and Cd-based stabilizers 
in plastics) are directly recovered from plastics master batches. Knowing these differences, end-
of-waste criteria may be different45.  
 
The impurities may vary as the metals that are recovered and refined from scrap materials 
meeting the end-of-waste criteria into pure metals depend on several factors, such as the 
available (refining) technology, the amounts present in the scrap meeting the end-of-waste 
criteria, value of the materials versus cost to recover. While recovered metals may be directly 
incorporated into other special mixtures, the presence of a certain metal may in one case be 


 
45 Further discussions take place under the Waste Framework Directive (see section 1). 
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considered as an impurity and in another case be a constituent depending also on the potential 
end-application.  
 
The manufacturers of recovered metals should also have information to the extent needed on the 
identity and quantities in which hazardous minor constituents or impurities are present in the 
recovered metal or alloy as described in the section on impurities (section 2.2.4).   
  
For metals several tools are available in order to analyse in a relatively easy way the composition 
of the material according to Good Laboratory Practice (GLP) in order to check the sameness 
(e.g. ASTM or ISO standards).  
 
Recovered metals can be used for the same purposes as primary metals because the recovering 
process usually takes place without deterioration of the material properties. Therefore the uses 
are assumed to be the same. If that is the case, the safety information of the registered 
substance may be relevant and appropriate for the use of the recovered substance.  


1.4. Recovered aggregates 


Recovered aggregates46 should be understood in this paper as covering aggregates resulting 
from the processing of inorganic material previously used in construction (e.g. concrete, stones), 
as well as certain aggregates of mineral origin resulting from an industrial process involving 
thermal or other modification (e.g. unprocessed slag47, waste from processing of slag48, fly ash). 
 
The question was raised whether such recovered aggregates can be seen as articles or whether 
they are substances on their own or in a mixture. 
 
Recovered aggregates from construction consist of concrete, natural stones, masonry, ceramics 
(e.g., roofing tiles) and/or asphalt, either alone or in certain cases mixed. They can have diverse 
applications, such as in civil engineering works, in roads and as railway ballast. The main 
function of this application is to provide stability and resistance to degradation/fragmentation. If 
for this function the shape, surface or design is more important than the chemical composition, 
the recovered aggregates would be considered as articles. By definition, this would however only 
be the case if the shape, surface or design of the material has been deliberately determined and 
given during its production (e.g. in order to meet certain recognised aggregate standards such as 
EN 12620, 13043 or 13242). If for this function the shape, surface or design does not determine 
the function of the material to a greater degree than its chemical composition, then the aggregate 
would not be in line with the article definition, and should thus be seen as a substance on its own 
or in a mixture. Examples of different recovered aggregates are given below: 


 
Aggregates from construction and demolition waste 
Particles from aggregates from construction and demolition waste are produced with specific 
shape and surface characteristics depending on their application, like e.g. in asphalt pavements. 
The shape of such a particle is described using the ratio of the longest and smallest dimension of 
the particle. EN Standards 933-3 and 933-4, for instance, describe methods to determine the 
shape of such particles. The surface of such a particle is defined by its micro- and macrorugosity 
(i.e. variations in the height of a surface at different scales), which are measured as described by 
the EN Standards 1097-8 and 933-5 respectively. Shape and surface of a particle from 


 
46 As explained in the introductory section of chapter 3, for the purpose of REACH, recovered substances (on their 
own, in mixtures or in articles) should be only understood as substances that, after having been part of waste 
materials, have ceased to be waste according to the Waste Framework Directive. Aggregates which have undergone 
certain recovery stages and which are still waste, are not considered as substances, mixtures or articles under 
REACH. They are subject to waste legislation but not to obligations for substances, mixtures or articles under REACH. 
47 Waste code number: 100202. 
48 Waste code number: 100201. 
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aggregates from construction and demolition waste determine its function to a greater degree 
than the chemical composition of the particle. The essential chemical properties are restricted to 
a maximum of allowed solubility - if the aggregate is soluble it cannot fulfil its function – and are 
less important than the shape and surface. These particles are therefore considered to be 
articles according to the article definition under REACH. 


 
Ferrous slags 
Most of the slags produced by the iron and steel industry throughout Europe will be registered as 
UVCB substances and are used in applications such as the production of cements and concrete 
products. It is the hydraulic properties of the slag that is important to these applications. Thus, the 
chemical composition of the slag is clearly more important. As a result, ferrous slag is to be 
considered as a substance. By analogy, slags from other metallurgic processes should be 
considered as substances as well. 
 
Fly ash 
Fly ash is a heterogeneous mixture of constituents consisting of amorphous and crystalline 
silicon dioxide (SiO2), aluminium oxide (Al2O3), iron oxide, calcium oxide and carbon. It has 
various uses such as in the production of cement, cement clinker and grout, embankments and 
structural fill, stabilization of soft soils, road subbase and as a mineral filler in asphaltic concrete. 
For its use the chemical composition is more important than the shape, surface or design of 
particles. Therefore fly ash is considered to be a UVCB substance. 


 
For recovered aggregates that are substances on their own or in a mixture it will be necessary to 
determine the exact status of the material under REACH and to verify whether the conditions of 
Article 2(7)(d) apply. If the substance as such or in a mixture is not exempted from registration, 
late pre-registration - provided that all conditions under Article 28(6) are fulfilled - or decreasing 
the volume below 1 tonne/year until the substance has been registered (by any actor) are 
possible alternatives for potential registrants. 
 
In determining the exact status of the recovered aggregates, the following considerations should 
also be taken into account: 


a) Some of these materials, such as certain slags and residues of various melting or 
metallurgic processes, will normally be UVCB substances. There may however also be 
cases where such substances are multi-constituent substances (e.g. when the 
substance is the result of a chemical reaction during recovery and consists of a limited 
number of constituents). 


b) Some recovered aggregates may consist of materials which are exempted from 
registration, evaluation and downstream user obligations under other REACH 
provisions, in particular Annex V. Examples include minerals which are not chemically 
modified (e.g. natural stones) or substances occurring in nature which are not 
chemically modified and do not meet the criteria for classification as dangerous (e.g. 
wood).  


c) In the case where recovered aggregates consist of one main constituent (possibly with 
impurities), they will be a mono-constituent substance. In case they consist of several 
constituents, those constituents may either be seen as separate substances (i.e. then 
the recovered aggregate will be a mixture) or as constituents of one complex UVCB 
substance. As outlined in section 2.2.3, it is up to the manufacturer of the recovered 
material to decide whether the recovery operation resulted in a substance (mono-
constituent, multi-constituent or UVCB) as such or in a mixture.  


 
In determining the registration status of the recovered aggregates, information on the origin may 
be important in order to establish which constituents may be present in the material and whether 
they should be seen as impurity or separate substance. To identify the substances, that in 
principle, are subject to registration an analysis of the waste material will only be necessary 
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insofar as constituents may in normal cases occur in quantities above 20%49 (or are intended to 
be present in the recovered material – however, in this case the recovery operator should know 
about their presence).  
 
The manufacturers of recovered aggregates should also have information on the identity and 
quantities in which hazardous minor constituents or impurities are present in the recovered 
aggregate to the extent needed as described in the section on impurities (chapter 2.2.3). 


 


1.5. Recovered polymers 


The polymer recovery operator should also identify any intended substances in the recovered 
material (e.g. substances added to adjust or improve the appearance and/or the physicochemical 
properties of polymeric material) originally present in the polymeric material that was recovered. 
This may happen in case of selective recovery. Intentionally recovered substances can not be 
treated as impurities, but have to be considered as a substance for which one has to check 
whether one can rely on the exemption via Article 2(7)(d) of REACH. For this reason, it is 
recommended to regard the recovered material as a substance in a mixture (e.g. in the case of 
selective recycling of soft PVC, it may be necessary to register the relevant softeners, unless 
they have been registered before). 
 
The spectrum of impurities and their concentrations is relatively wide. Impurities originating from 
substances originally present in the polymeric material to be recovered do not need to be 
registered, as their presence is covered by the registration of the monomer substance(s). Any 
other unintentional “impurity” present in the recovered polymer substance (e.g. pigments which 
have not any longer the intended function in the recovered material or impurities that are 
introduced after polymer manufacturing) can be considered as impurities, unless present in 
quantities above 20%. If that is the case, the constituent should be seen as a substance in a 
mixture, even if its presence is non-intentional. 
 
In determining the status of the recovered polymeric material, information on the origin may be 
important in establishing which constituents may be present in the material and whether they 
should be seen as impurities or separate substances. Impurities are part of the substances and 
do not need to be registered (see section 2.2.4).  
 
However, manufacturers of recovered polymers should have information on the identity and 
quantities in which hazardous minor constituents or impurities are present in the recovered 
polymer to the extent needed as described in the section on impurities (see section 2.2.4).    
 


An analysis is not required in certain cases where no significant impurities are expected (e.g. if 
the recovery occurs from a polymer used in its pure form). Also in some cases it may be possible 
to characterise the recovered polymeric product sufficiently without considering the origin. 
However, in the case of polymers, and with the idea to help recovery operators in identifying the 
materials in various plastic items, plastic identification code numbers 1-6 have been assigned to 
six common kinds of recyclable plastic resins, with the number 7 indicating any other kind of 
plastic, whether recyclable or not. Standardized symbols are available incorporating each of 
these codes. As there are six commonly recycled polymers it would be helpful to give such 


 
49 In cases where such constituents are regularly close to this limit, it is recommended to take a safe approach and 
consider the constituent as a separate substance. Where constituents exceed 20% only in rare, individual batches 
which cannot be realistically expected under normal conditions, those constituents do not have to be considered as 
separate substances. It is also not necessary to examine each individual batch of waste material for the presence of 
such constituents. 


25 



http://en.wikipedia.org/wiki/Resin_identification_code#Table_of_resin_codes





Guidance on waste and recovered substances                               Version 2 – May 2010 


information on which monomers have been used for the manufacturing of the polymer. There is 
also the option of handling recovered polymers as UVCBs, if the composition is unknown. 


 
In a first step it may be assessed whether the recovery process results directly in an article (i.e. if 
the first non-waste material in the recovery chain is an article and neither a substance as such 
nor in a mixture). There is no registration requirement under REACH with regard to the presence 
of a polymer substance in a recovered article50.  
 
Following the approach provided in section 2.6, the recovery operator should than assess, 
whether substances in the recovered polymers are exempted under Annex IV or Annex V of 
REACH or whether any other exemption criteria under REACH apply.  
 
Although the registration provisions under REACH do not apply to polymers, the manufacturer or 
an importer of polymer is required to register the monomers and other substances used to 
manufacture the polymer under certain conditions in accordance with Article 6(3) of REACH. 
Similarly, for recovered polymers, the monomers and the other substances have to be registered 
in order to be able to rely on the exemption of Article 2.7(d) of REACH. The impurities in the 
monomer need to be identified and evaluated to the extent needed for establishing the hazard 
profile as well as the classification and labelling of the recovered monomer.  
 
In most cases the waste polymer is collected from the EU market,, then the polymer recovery 
operators are exempted from the obligation to register the monomer(s) or any other substance(s) 
meeting the criteria of Article 6(3) of REACH in the recovered polymer, provided that these 
substance(s) from which the polymer is derived ha(s)(ve) been registered. Moreover, the 
recovery operator must have the safety information required by Article 31 or Article 32 of REACH 
concerning the monomer as the monomer is subject to registration requirements. For that 
purpose, all available information on the components of the recovered material needs to be taken 
into consideration. 


1.6. Recovered rubber 


In general, besides polymers such as SBR (styrene butadiene rubber) and natural rubber, 
recovered rubber may also contain substances which still have a function such as fillers (carbon 
black, silica…). Other components/constituents present in the recovered rubber which are not 
intended to be recovered such as pigments, additives, oils, shall be considered as impurities if 
present in a concentration below 20% of the main constituent fraction51.  
 
The manufacturers of recovered rubber should also have information on the identity and 
quantities in which hazardous minor constituents or impurities are present in the recovered 
material to the extent needed as described in the section on impurities (section 2.2.4). 
 
Recovered rubber may result from mechanical and/or chemical treatment of the original rubber 
article in order to transform it into a material intended to be used in a new process. The 
substances intended to be recovered are mainly polymers such as SBR and natural rubber. 
Therefore information on recovered polymers provided in the previous section is also applicable 
to recovered rubber.  
 


 
50 See the guidance on polymers available at 
http://guidance.echa.europa.eu/docs/guidance_document/polymers_en.htm 
51 Specifically for rubber recovered from tyres, a detailed representative list of substances intended to be recovered, or 
potentially exceeding the 20% impurity threshold, is provided by industry , accessible via the European Tyre and 
Rubber Manufacturers Association in the “Guidelines for Recovered Rubber” (www.etrma.org) which includes 
references to publicly available documents that could help in estimating concentrations of recovered substances and 
impurities. 
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Rubber waste may go directly into article production when it is added to primary rubber and cast 
into an article. No further registration requirements then apply unless the substance is intended 
to be released (see section 2.2.3.1). Should the rubber in the article meet the definition of a 
polymer, then there is no registration requirement whatsoever. Following the approach provided 
in section 2.6, the recovery operator should then assess whether any other exemption under 
REACH applies. 
 
For other substances that were added to the rubber such as fillers (carbon black, silica…) 
documentation has to demonstrate that they fulfil the exemption requirements of Article 2(7)(d) of 
REACH.  
 
A recovery operator should make sure that the use of a recovered substance is covered by the 
registration of the original substance, which is often the case for recovered rubber. If that is the 
case the available safety information on the registered same substance may be relevant and 
adequate for the recovered rubber. The same may not be applicable to impurities (i.e. pigments, 
additives, etc.) since the Chemical Safety Assessment of the original substance may cover only 
specific applications. Recovery operators need to generate information on the composition of the 
recovered material, in order to identify potential hazards and to conclude whether the safety 
information obtained for the registered substance is applicable for the recovered substance.  


1.7. Recovered base oils  


The recovered base oils52 are typically UVCB substances according to the Guidance for 
identification and naming of substances under REACH. The industry sector dealing with base oils 
are following this practice. These substances are commonly referred to as “base oils” identified 
by relevant EINECS numbers if applicable. 
 
Intentionally recovered base oils have to be considered as a substance for which one has to 
check whether one can rely on the exemption via Article 2(7)(d) of REACH. Base oils cannot 
benefit from the exemptions listed in the Annexes IV or V of REACH. This type of recovery does 
usually not lead to an article. No exemption other than that addressed in Article 2(7)(d) of 
REACH potentially applies. They are described by the relevant EINECS entries if their properties, 
as referred to UVCB substances, coincide with the substance identity (see section 2.2.3.2).  
 
Recovery of base oils requires a relatively sophisticated recovery process if one is willing to 
recover the substances for the same purpose. Under these conditions, there are no constituents 
that do not originate from the base oil itself due to the recovery process used. If there are any 
such constituents, they are at a level far below 20%53. The resulting recovered base oils are very 
similar to the original base oils and the sameness of the recovered substance may be 
established and they can rely on Article 2(7)(d) of REACH provided that the recovery operator 
has access to the necessary information.  
 
Less advanced recovery processes will result in recovered substances that, although the main 
impurities have been removed, fall below the quality criteria of the original substance. This is due 
to the presence of impurities such as polyaromatic hydrocarbons. It may be difficult to establish 
the sameness of the recovered base oils with the registered substances if less sophisticated 
recovery processes are applied due to evaporative and combustion processes that may result in 
substantial losses or addition of new substances during the use of the original substance. In 


 
52 The term “base oils” also includes “lubricating oils”. The latter should not be confused with the term “lubricants”. The 
term “lubricating oils” refers to mixtures made out of base oils and additives. The wording “lubricating oils” is also used 
for “highly refined base oils” and “lubricant base oils” (see CONCAWE Products Dossier 97/108 for a list of base oils).  
53 It should be noted that contamination of base oils by poly-chlorinated biphenyls (PCBs) or other severe 
contamination may occur. In that case, even if these constituents are far below 20%, recovery or (re)use is not allowed 
(e.g. legal level for PCB= 50 ppm). 
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principle it is still possible that such recovered substances could still benefit from the exemption 
under Article 2(7)(d) of REACH on the condition that the recovery operator can establish the 
sameness and has access to the necessary information.  
 
In summary, the identified uses of recovered base oils are not always the same as those referred 
to in the original registrations. Depending on the recovery process applied, these recovered base 
oils may still be used for the same purpose or, if they lose their lube oil properties, they may be 
used as fuels.  


1.8. Recovered solvents  


The recovered or recycled solvents should be named exclusively as single or UVCB substances 
according to the Guidance for identification and naming of substances under REACH. The 
industry sectors dealing with the primary manufacture of these solvents are following this 
practice.  
 
In this context recovered solvents means those materials in the common classes of 
hydrocarbons, oxygenated hydrocarbons and halogenated hydrocarbons originally used in 
industrial applications. In this classification many solvents are single chemical substances e.g. 
acetone or toluene, though there are a number of UVCB substances including a range of 
petroleum distillates. 
 
Article 2(7)(d) of REACH is both relevant and applicable to most recovered solvents according to 
the most common EINECS numbers used for pre-registering these substances. Potentially no 
exemption other than that addressed in Article 2(7)(d) of REACH may apply. Solvents cannot 
always benefit from the exemptions listed in the Annexes IV or V of REACH. This type of 
recovery does usually not lead to an article. 
 
The sameness of the recovered substance with the registered substance is well established for a 
wide range of solvents. Normally there are no constituents that do not originate from the solvent 
itself due to the recovery processes used. If there are any such constituents they are at a level 
far below 20%. It is however possible to recover mixed substances together where the individual 
substances are well defined for sameness purposes and if this is the case the result is 
considered to be a mixture.  
 
The identified uses for solvents are normally the same as those referred to in the original 
registrations of the substance but there may be restrictions on certain reuses, for example in the 
pharmaceutical industry. 
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APPENDIX 2: LIST OF ABBREVIATIONS AND DEFINITIONS 


 
Annex XIII Criteria for the identification of PBTs and vPvBs 


Annex XIV List of Substances subject to Authorisation 


Annex XVII 
Restrictions on the manufacturing, placing on the market and use of 
certain dangerous substances 


Article 
An object which during production is given a special shape, surface or 
design which determines its function to a greater degree than does its 
chemical composition. 


‘candidate list’ 
Candidate List of Substances of Very High Concern for Authorisation 
(SVHCs) 


CAS number Chemical Abstracts Services registry number 


CMR Carcinogenic, mutagenic and toxic to reproduction. 


CSA Chemical Safety Assessment. 


CSR Chemical Safety Report. 


Downstream User 


Any natural or legal person established within the Community, other than 
the manufacturer or the importer, who uses a substance, either on its own 
or in a preparation, in the course of his industrial or professional activities. 
A distributor or a consumer is not a downstream user. A re-importer 
exempted pursuant to Article 2(7)(c) shall be regarded as a downstream 
user 


EC-Inventory/EC-number 


The three European lists of substances from the previous EU chemicals 
regulatory framework, EINECS, ELINCS and the NLP-list, in combination 
are called the EC Inventory. The EC Inventory is the source for the EC 
Number as an identifier of substances 


EEA 


European Economic Area. It allows the EEA EFTA States (Norway, 
Iceland and Liechtenstein) to participate in the Internal Market on the basis 
of their application of Internal Market relevant acquis. All new relevant 
Community legislation is dynamically incorporated into the Agreement and 
thus applies throughout the EEA, ensuring the homogeneity of the internal 
market. 


EINECS European Inventory of Existing Commercial Chemical Substances 


ELINCS European List of Notified Chemical Substances 


Exposure scenario 


The set of conditions that describe how the substance is manufactured or 
used during its life-cycle and how the manufacturer or importer controls, or 
recommends downstream users to control, exposure of humans and the 
environment. Exposure scenarios may cover one specific process or 
several processes or uses as appropriate. 


Importer 
Any natural or legal person established within the Community who is 
responsible for import 


IUPAC International Union of Pure and Applied Chemistry 


Manufacturer 
Any natural or legal person established within the Community who 
manufactures a substance within the Community. 


Non-phase-in substance A substance requiring registration which does not benefit from the 


 



http://ec.europa.eu/external_relations/norway/index_en.htm

http://ec.europa.eu/external_relations/iceland/index_en.htm

http://ec.europa.eu/external_relations/liechtenstein/index_en.htm
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transitional regime provided for phase-in substances under REACH.  


PBT A persistent, bioaccumulative and toxic as defined in Annex XIII. 


Phase-in substance* 


A substance which meets at least one of the following criteria:  


(a)  It is listed in the European Inventory of Existing Commercial Chemical 
Substances (EINECS);  


(b)  It was manufactured in the Community, or in the countries acceding to 
the European Union on 1 May 2004, but not placed on the market by the 
manufacturer or importer, at least once before the entry into force of the 
REACH regulation;  


(c)  It was placed on the market in the Community, or in the countries 
acceding to the European Union on 1 May 2004, and between 18 
September 1981 and 31 October 1993 inclusive it was also placed on the 
market by the manufacturer or importer and was considered as having 
been notified in accordance with the first indent of Article 8 (1) of Directive 
67/548/EEC, as amended by Directive 79/831/EEC, but does not meet the 
definition of a polymer set out in Directive 67/548/EEC, as amended by 
Directive 92/32/EEC; provided there is documentary evidence of this. 


Preparation Mixture or solution composed of two or more substances. 


PCB poly-chlorinated biphenyls 


REACH Registration, Evaluation, Authorisation and Restriction of Chemicals 


Restriction 
Any condition for or prohibition of the manufacture, use or placing on the 
market. 


Substance 


A chemical element and its compounds in the natural state or obtained by 
any manufacturing process, including any additive necessary to preserve 
its stability and any impurity deriving from the process used, but excluding 
any solvent which may be separated without affecting the stability of the 
substance or changing its composition. 


SVHC Substance of Very High Concern meeting the criteria of Art. 57 


vPvB Very persistent and very bioaccumulative as defined in Annex XIII.  
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(EC) No 1907/2006 (REACH Regulation). However, users are reminded that the text of the 


REACH regulation is the only authentic legal reference and that the information in this 


document does not constitute legal advice. Usage of the information remains under the 


sole responsibility of the user. The European Chemicals Agency does not accept any liability 
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Preface 


This document describes the information requirements under the REACH Regulation with 


regard to substance properties, exposure, use and risk management measures, and the 


chemical safety assessment. It is part of a series of guidance documents that are aimed to 


help all stakeholders with their preparation for fulfilling their obligations under the REACH 


Regulation. These documents cover detailed guidance for a range of essential REACH 


processes as well as for some specific scientific and/or technical methods that industry or 


authorities need to make use of under the REACH Regulation. 


The original versions of the guidance documents were drafted and discussed within the 


REACH Implementation Projects (RIPs) led by the European Commission services, involving 


stakeholders from Member States, industry and non-governmental organisations. After 


acceptance by the Member States competent authorities the guidance documents had been 


handed over to ECHA for publication and further maintenance. Any updates of the guidance 


are drafted by ECHA and are then subject to a consultation procedure, involving 


stakeholders from Member States, industry and non-governmental organisations. For 


details of the consultation procedure, please see: 


http://echa.europa.eu/documents/10162/13559/mb_63_2013_consultation_procedure_for


_guidance_revision_2_en.pdf       


 


 


The guidance documents can be obtained via the website of the European Chemicals 


Agency at: 


http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach     


Further guidance documents will be published on this website when they are finalised or 


updated. 


 


This document relates to the REACH Regulation (EC) No 1907/2006 of the European 


Parliament and of the Council of 18 December 20061.  


 


  


                                           
1  Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 
concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), 
establishing a European Chemicals Agency, amending Directive 1999/45/EC and repealing Council 
Regulation (EEC) No 793/93 and Commission Regulation (EC) No 1488/94 as well as Council 


Directive 76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and 
2000/21/EC (OJ L 396, 30.12.2006, p.1; corrected by OJ L 136, 29.5.2007, p.3). 



http://echa.europa.eu/documents/10162/13559/mb_63_2013_consultation_procedure_for_guidance_revision_2_en.pdf

http://echa.europa.eu/documents/10162/13559/mb_63_2013_consultation_procedure_for_guidance_revision_2_en.pdf

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach
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Convention for citing the REACH regulation 


Where the REACH Regulation is cited literally, this is indicated by text in italics between 


quotes. 


 


Table of Terms and Abbreviations 


See Chapter R.20.  
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C.1 Introduction 


PBT substances are substances that are persistent, bioaccumulative and toxic, while vPvB 


substances are characterised by a particular very high persistence in combination with a 


very high tendency to bio-accumulate, but not necessarily experimentally proven toxicity. 


These properties are defined by the criteria laid down in Section 1 of Annex XIII to REACH 


(the so-called “PBT and vPvB criteria”). 


A PBT/vPvB assessment is required for all substances for which a chemical safety 


assessment (CSA) must be conducted. These are in general all substances manufactured or 


imported in amounts of 10 or more tonnes per year that are not exempted from 


registration under REACH. However, some further exemptions apply, e.g. for substances 


present in a mixture if the concentration is less than 0.1% weight by weight (w/w) (Art. 


14(2)), for on-site isolated (Art. 17) or transported intermediates (Art. 18), and for Product 


and Process Oriented Research and Development (Art. 9) (for further information see 


Section 2.2.3 of the Guidance on Registration). 
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C.2 Aim and procedure 


The objective of the PBT/vPvB assessment is to determine in a stepwise procedure whether 


the substance fulfils the criteria given in Annex XIII to REACH and if so, to characterise the 


potential emissions of the substance. In practice, the PBT/vPvB assessment comprises 3 


steps: 


1. Comparison with the criteria: The registrant has to compare the available 


information on intrinsic properties of the substance with the criteria for persistence, 


bioaccumulation and toxicity given in Annex XIII to REACH. 


If the available information does not allow to draw an unequivocal conclusion on the 


PBT/vPvB properties of the substance, the registrant must generate further 


information until an unequivocal conclusion is possible, except if the process and 


use conditions of the substance meet the conditions as specified in Section 3.2(b) or 


(c) of Annex XI to REACH and the registrant treats the substances “as if it is a PBT 


or vPvB”. 


If it is concluded that the substance is not a PBT/vPvB substance, the PBT/vPvB 


assessment stops after comparison with the criteria. An exposure and risk 


assessment as for a non-PBT/vPvB substance could however be required if the 


substance fulfils the criteria for any of the hazard classes or categories listed in 


Article 14(4) of REACH, as amended from 1 December 2010 by Article 58(1) of 


Regulation (EC) No 1272/2008 (CLP Regulation)2. These classes and categories 


(only) will henceforth be described as “Article 14(4) hazard classes or categories” 


(i.e. specifically excluding PBT or vPvB properties). 


2. Emission characterisation: If a substance is confirmed to be a PBT/vPvB substance 


or the registrant treats the substance as if it is a PBT or vPvB, the registrant needs 


to estimate the amounts of the substance released to the different environmental 


compartments during all activities carried out by the registrant and all identified 


uses. In addition, it is necessary to identify the likely routes by which humans and 


the environment are exposed to the substance (for further guidance see Section C.5 


in this guidance and Section R.11.3.6 of the Guidance on Information Requirements 


and Chemical Safety Assessment (IR&CSA), Chapter R.11).  


3. Risk characterisation: If a substance is confirmed to be a PBT/vPvB substance or the 


registrant treats the substance as if it is a PBT or vPvB, the registrant must use the 


information obtained during the emission characterisation step for implementing on 


his site, and recommending to downstream users, risk management measures 


(RMMs) which minimise emissions and subsequent exposures of humans and the 


environment throughout the lifecycle of the substance that results from 


manufacture or identified uses. 


Figure C.2-1 provides an overview of the PBT assessment process for the registrant. Step 1 


is finalised when an unequivocal conclusion (i) or (ii) indicated in the figure is reached by 


the registrant. 


                                           
2 These are; 


a. hazard classes 2.1 to 2.4, 2.6 and 2.7, 2.8 types A and B, 2.9, 2.10, 2.12, 2.13 
categories 1 and 2, 2.14 categories 1 and 2, 2.15 types A to F 


b. hazard classes 3.1 to 3.6, 3.7 adverse effects on sexual function and fertility or on 
development, 3.8 effects other than narcotic effects, 3.9 and 3.10 


c. hazard class 4.1 


d. hazard class 5.1 
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Figure C.2-1: Overview of the PBT/vPvB assessment process for the registrant 
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C.3 PBT and vPvB criteria 


Section 1 of Annex XIII to REACH sets the criteria for the identification of PBT and vPvB 


substances, as well as the information that must be considered for the purpose of 


assessing the P, B and T properties of a substance.  


A substance that fulfils the criteria for persistence, bioaccumulation and toxicity described 


in Table C.3-1 must be considered to be a PBT substance.  


A substance that fulfils the very persistent and very bioaccumulative criteria described in 


Table C.3-1 must be considered to be a vPvB substance. 


Annex XIII to REACH allows comparison of several types of assessment information (listed 


under Section 3.2 of Annex XIII to REACH) against the PBT and vPvB criteria. Although not 


all these information types can be directly numerically compared with the criteria, this 


comparison must be carried out in a weight-of-evidence approach to conclude on PBT or 


vPvB based on expert judgement. It should however be noted that, even where a criterion 


is marginally not fulfilled, the overall evidence may be sufficient to justify the conclusion 


that a substance fulfils the Annex XIII criteria. This includes for example substances that 


do not fulfil the persistence criteria but bioaccumulate significantly and for which a careful 


assessment of measured increasing levels over time in biota distant from anthropogenic 


sources and temporal trends in releases show that the substance is persistent (for further 


guidance see Section R.11.4.1.4 of the Guidance on IR&CSA, Chapter R.11).  


 


Table C.3-1: PBT and vPvB criteria according to Annex XIII to REACH  


Property PBT-criteria  vPvB-criteria  


Persistence 


 


A substance fulfils the persistence criterion 
(P) in any of the following situations: 


 T1/2 > 60 days in marine water; 


 T1/2 > 40 days in fresh- or estuarine water; 


 T1/2 > 180 days in marine sediment; 


 T1/2 > 120 days in fresh- or estuarine 
sediment; 


 T1/2 > 120 days in soil. 


A substance fulfils the “very 
persistent” criterion (vP) in 
any of the following 
situations: 


 T1/2 > 60 days in marine, 


fresh- or estuarine water; 


 T1/2 > 180 days in marine, 
fresh- or estuarine sediment; 


 T1/2 > 180 days in soil. 


Bioaccumulation 


 


A substance fulfils the bioaccumulation 
criterion (B) when: 


BCF > 2000  


A substance fulfils the “very 
bioaccumulative” criterion 


(vB) when: 


BCF > 5000 


Toxicity 


 


A substance fulfils the toxicity criterion (T) 
in any of the following situations: 


 NOEC or EC10 < 0.01 mg/L for marine or 
freshwater organisms; 


 substance is classified as carcinogenic 


(category 1A or 1B), germ cell mutagenic 
(category 1A or 1B), or toxic for 
reproduction (category 1A, 1B or 2); 


 there is other evidence of chronic toxicity, 
as identified by the classifications: STOT 
(repeated exposure), category 1 (oral, 
dermal, inhalation of gases/vapours, 


inhalation of dust/mist/fume) or category 2 
(oral, dermal, inhalation of gases/vapours, 
inhalation of dust/mist/fume) according to  
the CLP Regulation. 


- 
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C.4 Comparison with the PBT and vPvB criteria 


The PBT and vPvB assessment of a substance must be based on a comparison of all the 


relevant information available with the criteria. Relevant constituents, impurities and 


additives (generally those present in concentration ≥0.1 % w/w in the substance) as well 


as relevant transformation and degradation products are also to be subjected to the 


PBT/vPvB assessment. For the identification of PBT and vPvB substances a weight-of-


evidence determination using expert judgement must be applied by comparing all relevant 


and available information with the criteria listed in Table C.3-1. In particular, such 


judgment is needed where the available information cannot be directly numerically 


compared with the criteria. This information is divided into two types: screening 


information, and assessment information, whereas screening information (corresponding to 


REACH Annexes VII and VIII information) can be considered as a subset of assessment 


information. 


Where only screening information is available for one or more endpoints, the first step 


consists in screening whether the substance may fulfil the criteria, although the registrant 


is not able to compare the information directly numerically with the criteria. If the technical 


dossier, for one or more endpoints, contains only the information as required in Annexes 


VII and VIII to REACH, the registrant must, based on screening information and other 


information available, derive either an unequivocal conclusion that the substance does not 


fulfil the criteria or, if this is not possible and there are indications that the substance may 


fulfil the criteria, further information needs to be generated to fulfil the objective of the PBT 


and vPvB assessment, i.e. to assess whether the substance unequivocally fulfils the 


criteria.  


The registrant must identify which further information is necessary. This may be either 


information as detailed in Annexes IX and X to REACH or other information identified by 


the registrant and not listed in Annexes VII to X. 


This additional information must be generated regardless of the standard information 


requirements for the registrant’s tonnage band. Generally, before generating information 


detailed in Annexes IX and X, a testing proposal needs to be submitted to and authorised 


by ECHA. The other types of information to be generated should be identified in the 


Chemical Safety Report (CSR). 


The registrant may decide not to generate the necessary additional information if he fulfils 


the exposure-related conditions of Section 3.2(b) and (c) of Annex XI to REACH and by 


considering the substance “as if is a PBT or vPvB” with all the same consequences as for 


the substances which based on assessment information fulfil the PBT or vPvB criteria.  


The PBT/vPvB assessment is initiated by an evaluation of all available information. Data 


considered under data adaptation also constitute, if relevant, part of the available 


information. Normally, data on ready biodegradability, octanol-water partitioning coefficient 


(log Kow) and environmental toxicity are available that give an indication on the P, B and T 


properties of a substance. 


Table C.4-1 gives an overview of the screening criteria that can be used for a screening 


assessment to decide whether additional information on the PBT or vPvB properties must 


be generated. 


When the screening information and other information available to the registrant including 


non-testing information indicate that the substance may meet the Annex XIII criteria 


(Table C.3-1), a stepwise approach using assessment information is followed for the 


definitive assessment of the P, B and T criteria, which is further outlined below. 
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C.4.1 Screening  


If only screening information is available, it should always be considered in conjunction 


(i.e. P, B and T properties together) when comparing with the PBT and vPvB criteria to 


decide whether the substance may meet the criteria. It has to be kept in mind that the fact 


that a substance does not seem to meet the T criterion is not enough to stop the 


evaluation of the remaining endpoints in the PBT/vPvB screening step. Screening criteria 


listed in Table C.4-1 can be used as a help for comparing the screening information with 


the criteria. This should not be done in isolation, but other relevant, available information, 


including non-testing information should be assessed to analyse whether there are other 


indications on persistence, bioaccumulation or toxicity. 
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Table C.4-1: Screening criteria for Persistence, Bioaccumulation, and Toxicity3, 4 


Type of screening information Criterion Conclusion 


Persistence 


Biowin 2 (non-linear model 
prediction) and  Biowin 3 (ultimate 
biodegradation time) 


Does not biodegrade fast (probability < 0.5), 
and ultimate biodegradation timeframe 
prediction: ≥months (value < 2.25 to 2.75) 


Potentially P or vP 


 


or or  


Biowin 6 (MITI non-linear model 
prediction) and Biowin 3 (ultimate 
biodegradation time) 


Does not biodegrade fast (probability < 0.5) a 


and ultimate biodegradation timeframe 
prediction: ≥months (value < 2.25 to 2.75) 


Potentially P or vP 


Ready biodegradability test ≥ 70% biodegradation measured as DOC 
removal (OECD TG 301A and E) or ≥ 60% 


biodegradation measured as  ThCo2 (OECD 
TG 301B) or ThOD (OECD TG 301C, 301D and 


301F) b 


Not P and not vP 


 < 70% biodegradation measured as DOC 
removal (OECD TG 301A and E) or < 60% 
biodegradation measured as ThCo2 (OECD TG 
301B) or ThOD (OECD TG 301C, 301D and 
301F)Not readily biodegradable 


Potentially P or vP 


Modified ready biodegradability 
tests or  enhanced  screening tests 


Biodegradable 


Not biodegradable c 


Not P and not vP 


Potentially P or vP 


Specified tests on inherent 
biodegradability 


  


 Zahn-Wellens (OECD TG 302B) 


 


≥ 70 % mineralisation (DOC removal) within 
7 d; log phase no longer than 3d; removal 


before degradation occurs below 15%; no 


pre-adapted inoculum 


Not P and not vP 


 


 


 Any other result Potentially P or vP 


 MITI II test (OECD TG 302C) ≥ 70% mineralisation (O2 uptake) within 14 
days; log phase no longer than 3d; no pre-
adapted inoculum 


Not P and not vP 


 


 Any other result Potentially P or vP 


Bioaccumulation 


Octanol-water partitioning coefficient 
(experimentally determined or 
estimated by QSAR)  


Log Kow ≤ 4.5 


Log Kow > 4.5 


not B and not vB d 


Potentially B or vB 


Toxicity 


Short-term aquatic toxicity (algae, 


daphnia, fish) 


EC50 or LC50 < 0.01 mg/L e T criterion 


considered to be 
definitely fulfilled 


Short-term aquatic toxicity (algae, 
daphnia, fish) 


EC50 or LC50 < 0.1 mg/L f Potentially T 


a  The probability is low that it biodegrades fast. 


                                           
3 For further description of the tests and guidance on their interpretation see Chapter R.11 of the 


Guidance on IR&CSA. 
4  The screening criteria can only be used to conclude to the direction explicitly expressed in the 


table. Concluding towards “not P” or “not B” using these screening criteria can only be done under 


the condition, that the registrant can justify that there are no contradicting indications from other 
information. 
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b  These pass levels have to be reached within the 28-day period of the test. The conclusions on the 


P or vP properties can be based on these pass levels only (not necessarily achieved within the 10-
day window) for mono-constituent substances. For multi-constituents substances and UVCBs 
these data have to be used with care as detailed in Section R.11.4.2.2 of the Guidance on 
IR&CSA, Chapter R.11. 


c  See Sections R.7.9.4 and R.7.9.5 of the Guidance on IR&CSA, Chapter R.7b. Expert judgement 
and/or use of weight-of-evidence (WoE) also employing other information may be required to 
reach a conclusion (i.e. concerning “biodegradable/ not biodegradable”) also because some of the 


current guidance in the Chapter on degradability is not so prescriptive. 
d  Care must be taken in case that a substance is known to bioaccumulate by a mechanism other 


than passive diffusion driven by hydrophobicity. E.g. specific binding to proteins instead of lipids 
might result in an erroneously low bioaccumulation potential if it is estimated from log Kow.  


Care must also be taken for substances classified as polar non-volatiles (with low log Kow and 
high log Koa). This group of substances has a low bioaccumulation potential in aquatic organisms 
but a high bioaccumulation potential in air-breathing organisms (unless they are rapidly 


metabolised). 
e These threshold values only apply for the aquatic compartment. 
f  These threshold values only apply for the aquatic compartment. 


 


C.4.2 Assessment 


If, on the basis of the screening assessment, the registrant cannot draw an unequivocal 


conclusion on whether the criteria for P, B and T or for vP and vB are met or not, the 


registrant may choose to treat the substance “as if it is a PBT or vPvB” substance (see 


Section C.5). If the registrant decides to further evaluate the properties of a substance 


that, based on the screening assessment, potentially fulfils the PBT or vPvB criteria, a 


definitive assessment of P/vP including assessment of any newly generated additional 


information should be conducted first. Definitive assessment of P/vP should normally be 


based on degradation half-life data collected under adequate conditions for the relevant 


compartment(s) of exposure (see Section C.6.1). 


If the substance is considered to fulfil the P and/or vP criterion, the PBT/vPvB assessment 


is continued by evaluation of the B/vB criterion including assessment of any newly 


generated additional information. Definitive assessment of B/vB should normally be based 


on measured data on bioconcentration in aquatic species (see Section C.6.2). 


If the substance is not identified as vPvB but considered to fulfil the P and B criteria, the 


PBT assessment is continued by evaluation of the T criterion. Definitive assessment of T 


should be based on evaluation of the data for classification of the substance for human 


health hazards and/or on no-observed effect concentration(s) (NOECs) or EC10 from long-


term toxicity tests with aquatic organisms (see Section C.6.3). 


However, for substances for which persistence testing is difficult or practically impossible, 


like e.g. for certain multi-constituent or very poorly water soluble substances, it may be 


more reasonable to start the PBT/vPvB assessment by evaluating the B criterion (for 


further guidance see Section R.11.4.2 of the Guidance on IR&CSA, Chapter R.11). 


The registrant must continue the cycle of generation of relevant additional data/information 


and assessment until he is able to draw an unequivocal conclusion – i.e. either that the 


substance does not fulfil the PBT and vPvB criteria or that it fulfils the PBT or the vPvB 


criteria. 
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C.5 Further actions if a substance is identified as a PBT or a 


vPvB or considered by the registrant “as if it is a PBT or 
vPvB”5 


If it is concluded that the substance is a PBT or vPvB substance, or that the registrant 


considers the substance “as if it is a PBT or vPvB”, the registrant must clearly indicate in 


the registration dossier, CSR and SDS which of the two cases applies to his substance, and 


must conduct an emission characterisation and a risk characterisation in accordance with 


Article 14 (4).  


If ECHA’s Member State Committee (MSC) concludes that the substance is identified as a 


substance of very high concern (SVHC) due to its PBT or vPvB properties the registrant 


must update his registration dossier, CSR and SDS accordingly. He must also carry out an 


emission characterisation and a risk characterisation as mentioned above. Generally, if a 


substance contains one or more constituents, impurities and/or additives with PBT/vPvB 


properties in individual amounts ≥ 0.1 % (w/w) or if transformation/degradation products 


with the PBT/vPvB properties in relevant amounts are being generated, the substance must 


be considered as PBT/vPvB and hence subjected to emission characterisation and risk 


characterisation. For discussion on what are “relevant” constituents, impurities, additives 


and transformation/degradation products, please, see Chapter R.11 of the Guidance on 


IR&CSA.  


The main objective of the emission characterisation is to estimate the amounts of the 


PBT/vPvB substance released to the different environmental compartments and to identify 


the likely routes by which humans and the environment are exposed to the substance. A 


registrant has only to take care of his own tonnage6. In co-operation with his downstream 


users he has to cover, where relevant, any manufacture in the EU he is responsible for, his 


own uses and all identified uses including all resulting lifecycle stages.  


The principal tool to achieve this objective is exposure scenarios (ES(s)). Part D and 


Chapters R.12 to R.18 of the Guidance on IR&CSA provide guidance on how to develop ESs 


for substances in general. Parts of the exposure assessment guidance are relevant also for 


PBT/vPvB substances (i.e. emission estimation and assessment of chemical fate and 


pathways). However, since the objectives are not the same the general scheme for 


exposure assessment needs to be adapted to the requirements of emission characterisation 


for PBT/vPvB substances. Guidance is given below on some issues where special 


considerations are needed for PBT/vPvB substances. In the context of the emission 


characterisation, the registrant needs to develop ES(s) for all identified uses of his 


PBT/vPvB substance, unless he concludes to advise in his technical dossier (and SDS) 


against certain uses of his substance. In this latter case he does not need to perform an 


emission characterisation or other risk management work related to these uses. 


As PBTs and vPvBs are substances of very high concern, the registrant must pay special 


attention to the level of detail of his assessment and whether its accuracy and reliability is 


sufficient for a PBT/vPvB substance. Where generic scenarios and assumptions may be 


sufficient for exposure assessment of non PBT/vPvB-substances, specific scenarios and 


data will most likely be needed throughout an emission characterisation for PBT/vPvB-


substances. All effort necessary should be made to acquire for manufacture and any 


identified use throughout the lifecycle, site- and product-specific information on emissions 


and likely routes by which humans and the environment are exposed to the substance. The 


emission characterisation must in particular be specific in the use description and 


concerning RMMs, and must furthermore contain an estimation of the release rate (e.g. 


                                           
5  For the purpose of this section, when reference to a “PBT or vPvB substance(s)” in italics is 


made, this covers both the case that the substance has been concluded to fulfil the 
PBT/vPvB criteria and the case that the registrant considers the substance “as if it is a 
PBT/vPvB”. 


6  However, it can be useful to consider on a voluntary basis exposure resulting from emissions 


of the same substance manufactured or imported by other registrants (i.e. the overall 
estimated market volume). See Part A.2.1 of the Guidance on IR&CSA. 
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kg/year) to the different environmental compartments during all activities carried out 


during manufacture or identified uses, or waste disposal (for further guidance see Section 


R.11.3.6.1 of the Guidance on IR&CSA, Chapter R.11). 


The objective of a risk characterisation for PBT/vPvB substances is to use the information 


obtained in the emission characterisation step to implement on a registrant's site and to 


recommend to his downstream users RMMs which minimise exposures and emissions to 


humans and the environment throughout the lifecycle of the substance that results from 


manufacture or identified uses (Section 6.5 of Annex I to REACH). To this end, the 


minimisation of exposures and emissions to humans and the environment needs to be 


considered throughout the development of ES(s). The need or a potential to (further) 


minimise emissions or exposure may therefore be recognised at any point in the 


development of an ES. In this way, the appropriateness and effectiveness of RMMs and 


Operational Conditions (OCs) should be assessed in the development of the ES. 


Furthermore, for a substance considered by the registrant “as if it is a PBT or vPvB”, the ES 


must be in line with the fact that the adaptation criteria of Section 3.2(b) and/or (c) of 


Annex XI to REACH are fulfilled. 


Suitable options and measures to minimise emissions of and exposure to a PBT/vPvB 


substance are, for instance, substitution of the substance or reduction of its use when 


technically possible, manufacture and use under strictly controlled conditions and handling 


of the substance by trained personnel only (for further guidance see Section R.11.3.6.2 of 


the Guidance on IR&CSA, Chapter R.11). 


The final ES, or ES(s) in case of different uses, must be presented under the relevant 


heading of the CSR, and included in an annex to the SDS. It must describe the required 


OCs and RMMs in a way that downstream users can check whether they have to implement 


any measures in order to minimise emissions or exposures of humans and the 


environment. 
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C.6 Test strategies 


C.6.1 Persistence 


The detailed testing strategy on degradation for PBT/vPvB assessment is set out in Section 


R.11.4.1.1 and Figure R.11-3 of the Guidance on IR&CSA, Chapter R.11. It is based on a 


weight of evidence approach starting with the review of all available screening test data 


and non-test data (e.g. (Q)SAR model predictions, read-across, and chemical 


categorisation). The criteria for the screening methods are given in Table C.4-1. In some 


cases, the performance of a screening biodegradation test may deliver sufficient 


information to draw the conclusion that the substance can be considered as "not P". 


If persistence cannot be excluded, it should be determined which compartments are likely 


to be exposed, and hence which simulation tests need to be conducted. This determination 


of the compartments(s) for simulation testing should take account of the intrinsic 


properties of the substance (e.g. water solubility, vapour pressure, log Kow, solid-water 


partition coefficient Kp, octanol–air partition coefficient Koa, half-life in air) that 


significantly influence the environmental fate of the substance. Multi-media modelling (e.g. 


Mackay level 3 models) may also be used in order to determine the environmental 


compartment(s) of primary concern. 


Soil/sediment simulation degradation testing is warranted if the screening data indicate 


potential persistence and direct or indirect exposure of these compartments is likely. This 


includes cases where a substance is released to surface water but due to high sorption 


partitions to sediment or sewage sludge, which may be spread on soil, or where a 


substance is volatilised from water to air and deposited to soil. 


The Kp (sediment) may be used as an indicator of whether testing in a water-sediment 


system may be warranted. For example, it may be considered to conduct an aquatic 


sediment simulation test in addition to a pelagic simulation test for substances with Kp 


(sediment) > 2000. 


 


C.6.2 Bioaccumulation 


A detailed test strategy for bioaccumulation testing for PBT/vPvB assessment is set out in 


Section R.11.4.1.2 and Figure R.11-4 of the Guidance on IR&CSA, Chapter R.11. In 


general, all existing information on the bioaccumulation potential of a substance should be 


collected and evaluated first before a decision on the necessity to conduct further testing is 


drawn. The existing data may include laboratory bioconcentration tests (aquatic, terrestrial 


and benthic) and field studies on biomagnification or bioaccumulation. Such available 


information might be sufficient to conclude whether the substance is vB, B, or not B (see 


Section R.11.4.1.2 of the Guidance on IR&CSA, Chapter R.11). 


If the above-mentioned information is not available and the substance has a log Kow ≤ 4.5 


and no specific uptake mechanism apart from lipophilic partitioning is known or suspected 


and no other indications of accumulation are present, then the substance can be 


considered as not B and not vB and further evaluation of the B and vB criteria is not 


necessary.  


In other cases, where: 


 no direct data on bioconcentration are available and the substance has a log Kow > 


4.5, or the partitioning process into aquatic organisms is not driven by lipophilicity; 


 there are other indications that the substance might bioaccumulate; 


 direct data on bioconcentration are available but these data are not reliable and/or 


consistent to a degree sufficient to conclude whether the B or vB criteria are met; 


the B and vB properties should be evaluated in more detail and, if necessary, further 


information must be generated. 







18 


Part C: PBT/vPvB Assessment 


Version 2.0 – November 2014 


  


 


In this further evaluation, non-testing data should be used as indicators for limited 


bioaccumulation in a weight-of-evidence assessment together with supplementary 


information to examine whether the substance potentially meets the B and vB criteria. 


Because the indicators for limited bioaccumulation (e.g. molecular weight and size of the 


molecule, octanol solubility or log Kow) are on their own considered to be insufficient to 


abstain from confirmatory testing, the availability of other reliable information indicating a 


low bioaccumulation potential is essential. This supplementary information may comprise 


data showing no toxicity in a chronic toxicity study with mammals, no uptake in a 


toxicokinetic study, or it could be a bioconcentration study with invertebrates, or reliable 


read-across from a structurally similar compound. Evidence of significant uptake of a 


substance in fish or mammals after prolonged exposure is a contraindication to using the 


above indicators of limited bioconcentration. It should be noted that biomagnification 


factors (BMFs) or trophic magnification factors (TMFs) below 1 cannot be used to disregard 


valid BCF data indicating that a substance meets the numerical B/vB criteria in Annex XIII. 


 


C.6.3 Toxicity 


A detailed test strategy for toxicity testing for PBT/vPvB assessment is set out in Section 


R.11.4.1.3 and Figure R.11-5 of the Guidance on IR&CSA, Chapter R.11. The strategy 


starts with the evaluation of the classification of the substance according to Regulation EC 


No 1272/2008. If any classification criterion leading to the assignment of the hazard 


statements H350, H340, H372, H373 H350i, H360 and H3617 is met, the substance fulfils 


the T criterion8 and there is no need to perform any further aquatic studies for T 


assessment.  


When no such classification is assigned, data on aquatic toxicity should be evaluated. When 


no chronic toxicity data are available, a substance is considered to meet the T-criterion 


when an acute L(E)C50 value from a standard toxicity (or reliable non-standard) test is 


<0.01 mg/l. When the L(E)C50 is <0.1 mg/l, the substance is considered to meet 


potentially the T-criterion, and consequently the substance is referred to definitive T testing 


and chronic studies are required (regardless of the tonnage band). Note however that, due 


to animal welfare concerns, the general scheme of testing and confirming first P and B 


should be applied before further T-testing is considered. Also, vertebrate-animal testing 


should be minimised by first testing non-vertebrate species. Normally, the testing order for 


conclusion on T based on chronic data is Daphnia and then fish9, unless there is evidence 


that fish are more sensitive than Daphnia. If the T-criterion is fulfilled by the chronic algae 


or Daphnia data, a chronic fish test is not necessary. If however a long term test on 


Daphnia or algae provides a NOEC or EC10 close to but above 0.01 mg/l, a long-term fish 


study is likely to be needed to confirm “not T”. 


For certain lipophilic substances (with a log Kow >5) acute toxicity may not occur at the 


limit of the water solubility of the substance tested (or the highest concentration tested). 


In such situations, chronic toxicity with a NOEC/EC10 <0.01 mg/l cannot be excluded even 


if available short-term toxicity data indicate L(E)C50 values >0.1 mg/l, because these 


substances may not have had sufficient time in the acute test to be significantly taken up 


by the test organisms and to reach equilibrium partitioning (see the Guidance on IR&CSA, 


Chapter R.11, Section R.11.4.3 Integrated testing strategy for T testing, Figure R.11-5 and 


decision tree Steps 2, 5 and 6). 


In the absence of definitive information on T, for substances with very high lipophilicity, a 


weight-of-evidence or group approach for long-term toxicity may be used to predict 


                                           
7  H360 and H361 here include also all the possible combinations (e.g. H360F, H360FD, etc). 
8 Note the obligation to check whether the criteria for assigning a respective classification are 


fulfilled. It is not enough to check whether any of the mentioned hazard statements has 
already been assigned to the substance. 


9  Algae are not mentioned here because chronic algae data (i.e. 72h NOEC) normally will be 


available, as it can be easily obtained from the same 72h standard test from which the acute 
endpoint (72h EC50) is derived. 
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whether long-term effects are likely to occur. If convincing evidence is available that 


aquatic toxicity is not expected to occur at <0.01 mg/l, chronic testing may not be 


required. Such evidence could comprise reliable QSAR predictions, read-across or grouping 


approaches indicating narcotic mode of action together with measured low chronic fish 


toxicity data from a related compound. Supporting information could be chronic data on 


aquatic species such as, e.g., daphnids, algae or sediment dwelling species and/or low 


acute or chronic mammalian and avian toxicity. Any conclusions on the suitability of data 


and the T criterion should be based on expert judgement and weight-of-evidence. If data 


from this approach provide insufficient evidence that toxicity will not occur in a chronic test 


long-term T testing must be carried out in case the P and B criteria are already considered 


to be met.  
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C.7 Conclusions on PBT or vPvB properties 


A detailed scientific analysis of the persistence, bioaccumulation and toxicity should be 


brought together into a clear overall conclusion. Three conclusions for the comparison of 


the information on the PBT properties with the criteria are possible (for further guidance 


see Section R.11.4.4 of the Guidance on IR&CSA, Chapter R.11). 


i. The substance does not fulfil the PBT and vPvB criteria.  The available information 


show that the properties of the substance do not meet the specific criteria provided 


in REACH Annex XIII Section 1, or if the information does not allow a direct 


comparison with all the criteria there is no indication of P or B properties based on 


screening information or other information. 


In this case, the PBT/vPvB assessment stops at this point. An exposure assessment 


and risk characterisation as for a non-PBT/vPvB substance may however be required 


if the substance fulfils the criteria for classification according to the CLP Regulation, 


in any of the Article 14(4) hazard classes or categories10 (see Section C.2). 


 


ii. The substance fulfils the PBT or vPvB criteria. The available information show that 


the properties of the substance meet the specific criteria detailed in REACH Annex 


XIII Section 1 based on a weight-of-evidence determination using expert judgement 


comparing all relevant and available information listed in Section 3.2 of Annex XIII 


to REACH with the criteria. 


In this case an emission and risk characterisation for PBT/vPvB substances in 


accordance with the stipulations of Annex I to REACH is required and a SDS needs 


to be generated (or any existing SDS updated). 


 


iii. The available data information does not allow to conclude (i) or (ii). The substance 


may have PBT or vPvB properties. Further information for the PBT/vPvB assessment 


is needed.  


 In this case a registrant has two options: 


 He generates the required information (depending on the information 


needed, the submission of a testing proposal may be required) and 


concludes on the PBT/vPvB properties of the substance concerned once the 


necessary data are available (i.e. conclusion (i) or (ii)); or 


 He refrains from generating further information and treats his substance “as 


if it is a PBT or vPvB”. This is only allowed if the registrant applies specific 


exposure-based adaptation conditions (Section 3.2(b) or (c) of Annex XI to 


REACH). In this case, the same further obligations apply as if the conclusion 


(ii) had been drawn.


                                           
10 Please note that PBT/vPvB properties are excluded. 
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PREFACE 
This document describes the information requirements under REACH with regard to substance 
properties, exposure, use and risk management measures, and the chemical safety assessment. It 
is part of a series of guidance documents that are aimed to help all stakeholders with their 
preparation for fulfilling their obligations under the REACH regulation. These documents cover 
detailed guidance for a range of essential REACH processes as well as for some specific scientific 
and/or technical methods that industry or authorities need to make use of under REACH. 


The guidance documents were drafted and discussed within the REACH Implementation Projects 
(RIPs) led by the European Commission services, involving stakeholders from Member States, 
industry and non-governmental organisations. After acceptance by the Member States Competent 
Authorities the guidance documents had been handed over to ECHA for publication and further 
maintenance. Any updates of the guidance are drafted by ECHA and are then subject to 
consultation procedure, involving stakeholders from Member States, industry and non-
governmental organisations. For details of the consultation procedure1, please see 


http://echa.europa.eu/documents/10162/13559/mb_14_2011_consultation_procedure_guidance_e
n.pdf 


These guidance documents can be obtained via the website of the European Chemicals Agency 
(http://echa.europa.eu/support/guidance-on-reach-and-clp-implementation). Further guidance 
documents will be published on this website when they are finalised or updated. 


This document relates to the REACH Regulation (EC) No 1907/2006 of the European Parliament 
and of the Council of 18 December 20062 and its amendments as of 31 August 2011. 


 


                                                 
1 Please note, that this guidance document was updated following the previous guidance consultation procedure 
 
2 Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the 
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals 
Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93 and Commission 
Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 
93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396, 30.12.2006). 



http://echa.europa.eu/documents/10162/13559/mb_14_2011_consultation_procedure_guidance_en.pdf

http://echa.europa.eu/documents/10162/13559/mb_14_2011_consultation_procedure_guidance_en.pdf

http://echa.europa.eu/support/guidance-on-reach-and-clp-implementation
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GUIDANCE FOR IMPLEMENTING THE UPDATES 


Revised Standard Formats For Exposure Scenarios3 


This update has become necessary in order to support more structured information in the ES as a 
basis for IT supported generating, storing, processing and communication of exposure scenarios. 
In particular, there was a need for further development regarding the integration of environmental 
and human health aspects for one exposure scenario. Emerging good practice in industry on 
building generic exposure scenarios for workers and the environment has been taken into account. 
In particular the work of ECHA and its consultation group for the development of CHESAR 
delivered some further input.     


Compared to the ES format contained in the Guidance published by ECHA in May and July 2008, 
the suggested content of the ES has not changed. Thus, the updated guidance as such does not 
require the generation of new contents or the modification of already existing ES contents. 


The updated ES allows to document and to process the contents of an ES in a more structured 
way, and thus enables standardisation and IT support. This would enable a smoother 
transfer/exchange of information up-and down the supply chain and across industries.   


Regarding the three major changes in format compared to the 2008 format the following may be 
advisable: 


 Consumer activities/exposure and worker activities/exposure should be addressed in different 
exposure scenarios. Thus already existing ES may need to be split. 


 The conditions of use during service life should be described in a separate ES, however making 
a reference to the downstream use leading to the incorporation of the substance into the article. 
This is to provide more transparency to which life cycle stage and to which actors in the supply 
an ES refers. Thus already existing ES may need to be split. 


 Appropriate connection of the environmental aspects and the human health aspects of an 
exposure scenario is supported by the newly introduced concept of “contributing scenarios” 
within one exposure scenario. At the same time this provides the opportunity to cover various 
uses in a structured way within one ES. The new format may help to check whether the 
described conditions of use in already existing CSRs can be connected in a transparent and 
consistent manner to the corresponding exposure estimates and risk characterisation.             


It is however up to the single registrant to decide whether he switches to the updated format, 
whether he continues to use the format published in 2008, or whether he uses a completely 
different format  (as long as the latter one is consistent with Annex I).  


                                                 
3 This text is meant to replace the last paragraph (including Table D.2.2) of section D.2.2 of the Part D of the Guidance 
on Information Requirements and Chemicals Safety Assessment. 
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D.2.2.2 Exposure scenario format 


The exposure scenario format is a means to structure the relevant information to be documented in 
a standardised way. The formats defined in this guidance correspond to the exposure scenario 
formats in ECHA’s tool for Chemical Safety Assessment and Reporting, Chesar.  


In the exposure scenario, the conditions driving exposure to humans and to the environment are to 
be consistent. Operational conditions (OC) and risk management measures (RMM) regarding 
occupational exposure are usually task- or workplace related. Releases to the environment are 
however mostly assessed at site level or at the level of life cycle stages. Consequently one set of 
environmental OC and RMM related to a representative site for a use can be connected to several 
sets of OC/RMM for the different activities of workers carried out at this site. Even if the same 
activity of workers is carried out under different conditions at this site, these conditions can be still 
consistent with the conditions related to the environment.   


Regarding consumer uses, the same principle is applicable. An exposure scenario for consumer 
uses would include one set of environmental conditions which may be combined with one or more 
sets of conditions for human health. This would mean in practice that one exposure scenario may 
include the use of one or more consumer products.  


Based on these considerations, it is suggested to compose one exposure scenario from different 
contributing scenarios: one contributing scenario related to environment and one or more 
contributing scenarios related to human exposure. For example:  


 An exposure scenario on industrial spray painting may include as contributing scenarios the 
different tasks and various conditions under which the task is safe to be carried out, e.g. 


 conditions for mixing and filling of equipment (manually)  


 conditions for mixing and filling of equipment (automated) 


 conditions of cleaning the equipment (manually) 


 conditions of cleaning the equipment (automated) 


 manual spraying with local exhaust ventilation (LEV) and no respiratory/skin protection 


 manual spraying without LEV, but respiratory/skin protection applied 


 robot-spraying (closed-automated) 


 conditions during drying of coated article  (closed-automated) 


 conditions during drying of coated article  (open-ventilated) 


 An exposure scenario on indoor consumer uses may include as contributing scenarios different 
forms of product application, e.g.   


 polishes (e.g. for furniture or shoe maintenance) applied by spraying and wiping 


 polishes (e.g. for furniture or shoe maintenance) applied by pouring and wiping 


If the environmental conditions of a use are very different in i) different sectors of end use or ii) 
different article types, a registrant may need two or more exposure scenarios defined at stage 
level, driven by the diversity of environmental conditions.   


Table D.2.2.1 and Table D.2.2.2 present the exposure formats for the CSR and for the appendix to 
the extended safety data sheets (extended SDS). In the CSR, the exposure scenarios document 
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the conditions of use to which the exposure estimations and risk characterisations relate.  The 
information relevant to downstream users, or a group of downstream users, is transferred from the 
CSR to the extended safety data sheet. In addition to the OC and RMM, it is recommended that 
the extended SDS-ES also contains information on exposure levels and assessment methods 
applied by the registrant. Downstream users may need this information to implement or further 
communicate the OC/RMM in an appropriate way (see section 2.2.5).  


Table D.2.2.1: Exposure scenario format for CSR 


 9.x.1 Exposure Scenario (1) 


Title of exposure scenario 


9.x.1.1 Contributing scenario (1) controlling environmental exposure for ... 


 


9.x.1.2 Contributing scenario (2) controlling worker exposure for ... 


 


9.x.1.3 Contributing scenario (3) controlling worker exposure for ... 


 


9.x.1.n Contributing scenario (n) controlling worker exposure for ... 


 


D.2.2.3 Four standard formats  


Table D.2.2.3 to D.2.2.6 present four standard formats of a final exposure scenario for inclusion 
into the CSR section 9.x.1 (CSR-ES). These formats include the title section of the ES (short title, 
activities/processes covered in the ES and corresponding use descriptors) and the section with the 
operational conditions (OC) and risk management measures (RMM) affecting the exposure. This 
section is structured with sub-headlines reflecting the different types of OC/RMM that may drive the 
exposure. 


 


 


 


 


 


Please note that a new format, simplified and better aligned with industry tools such as ESCom, has 
been developed in the context of ECHA’s Chemical Safety Assessment and Reporting Tool (Chesar) 
development. The revised ES format as well as instructions for using it can be found in Chesar Manual 
6, Annex 1 at the following link:  


http://chesar.echa.europa.eu/documents/2326902/2424433/chesar2_user_manual_part6_en.pdf 
 
It is up to the individual registrant to decide which exposure scenario (ES) format he wants to use, as 
long as the content of the ES is compliant with the requirements set out in Annex I to REACH 
 


The corresponding section in the CSR for exposure estimation (Section 9.x.2) and the risk 
characterisation (Section 10.x) are not covered here (see Guidance Part F). 


Use of these formats is not obligatory. Registrants may also choose to present the required 
information in a different way. M/I  may decide that certain types of information in the format are 
not needed to demonstrate control of risk in a particular assessment case, or that other types of 
determinants are actually the relevant drivers of exposure and hence have to be additionally 
addressed in the ES. Please note however that it is recommended to follow standard format as 
much as possible, in order to:  
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 facilitate re-use or up-date of assessments already done at the level of the single registrants or 
within sectors,   


 support downstream users in the formulating sectors in processing the received information in 
an efficient and REACH-conform way,  


 facilitate efficient and targeted compliance checks of the registration dossier by authorities.  


The four standard formats cover the following activities with a substance:  


 Format related to workers uses, including conditions controlling workers’ exposure and 
conditions controlling the environment exposure. 


 Format related to consumers uses, including conditions controlling consumers’ exposure and 
conditions controlling the environment exposure. Note: the content of this exposure scenario is 
to be communicated to the downstream users producing consumer products (mixtures).  


 Format related to the service life (and subsequent waste life stage) following from downstream 
uses, including conditions controlling workers’ and environment exposure4. Note: the content of 
this exposure scenario is to be communicated to the downstream users producing articles to be 
handled by workers.  


 Format related to the service life (and subsequent waste life stage) following from downstream 
uses, including conditions controlling consumers’ and environmental exposure. Note: the content 
of this exposure scenario is to be communicated to the downstream users producing articles to 
be handled by consumers.  


The formats for service life are designed in a way that the title section can be used to keep the link 
to the preceding downstream use (that actually led to inclusion of the substance into the article 
matrix). It allows describing the measures potentially needed at level of article production to 
limit/prevent releases from service life and waste life in articles. For example, releases of finishing 
chemicals from textiles, is largely controlled by the process conditions during finishing and by the 
combination of type of fibre and type of finishing chemical. Another example is the combination of 
polymer type and flame retardant in plastic article production. Depending on the uses of the 
substance, a registrant may need all four formats to prepare the required exposure scenarios. 


D.2.2.4 Sections of the standard format 


D.2.2.4.1 Title section 
The title section describes which uses and activities with a substance are covered in the exposure 
scenario. This includes free-text elements and the standardised use descriptors as presented in 
guidance chapter R.12. The following information elements can be included in the standard title 
section: 


 Number of the ES; 


 Title of exposure scenario (free text); 


 List of all use descriptors related to the life cycle stage and all the uses under it; 
includes market sector (by PC) if relevant; 


 Name of contributing environmental scenario (1) and corresponding ERC; 


 List of names of contributing worker/consumer scenarios (2-n) and corresponding 
PROC or PC/AC; 


 Further explanations (if needed); 
                                                 
4 It is assumed that the service life of substances being part of dried/cured mixtures usually takes place on the surface of 
an article (coatings), between two articles (adhesives) or inside an article matrix (resins). This definition also includes 
coatings applied on the different parts of a building, e.g. the  walls, the façade or the window frame. 
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 Title and number of the ES for the downstream use leading to inclusion of the 
substance into the article (only for ES related to article service life). 


The link between i) an exposure scenario for the article service life and ii) the exposure scenario 
covering the downstream use that leads to the incorporation of the article is needed, to properly 
address conditions and measures at the level of downstream use that may impact on the releases 
of the substance from the article. This is further explained in the corresponding Tables D.2.2.5 and 
D.2.2.6, in the lines marked with (#). 


D.2.2.4.2 Conditions affecting environmental exposure 


Section 9.x.1.1 includes all operational conditions and risk management measures having been 
assessed by the registrant as affecting environmental exposure. This also includes municipal 
waste and waste water treatment, although downstream users do not have much influence on how 
municipal waste (water) operations are conducted. Nevertheless the registrant needs to assess 
whether the properties of his substance and the exposure profile of the anticipated uses match the 
expected municipal sewage and waste infrastructure’s capability. In order to facilitate structuring of 
information, a number of default sub-headlines are included in this section indicating the type of 
operational conditions and risk management measures. The risk management measures 
controlling risks to the environment are sorted in order of hierarchy, from prevention at source to 
end-of-the-pipe measures. For the risk management measures, information on the 
required/assumed effectiveness is to be reported (if applicable and relevant). It may be also 
needed to describe the technical operational conditions to a level of detail that enables linking to 
the release estimates in section 9.x.2 of the CSR. 


The information in this section of the CSR may be partly or fully transferred to the section 2.1 of an 
exposure scenario for communication (extended SDS-ES). 


D.2.2.4.3 Conditions affecting human health exposure 


The sections 9.x.1.2. to 9.x.1.n include all operational conditions and risk management measures 
that have been assessed as affecting workers/consumers exposure. These conditions may be 
included in one or more contributing exposure scenarios.  In order to facilitate structuring of 
information, a number of default sub-headlines are included in this section indicating the type of 
operational conditions and risk management measures specified. The risk management measures 
controlling risks for workers are sorted in order of the hierarchy specified in the Chemicals Agent 
Directive5. The measures controlling risks to consumers are predominantly to be addressed under 
product characteristics (first sub-headline). Other measures might be considered as well, if 
deemed appropriate. However, please note: Information on hazards, behavioural advice and 
personal protection measures are usually not expected to be effective for reducing consumer 
exposure, unless the registrant has particular evidence available6. For the risk management 


                                                 
5 Council Directive 98/24/EC of 7 April 1998 on the protection of the health and safety of workers from the risks related to 
chemical agents at work (fourteenth individual Directive within the meaning of Article 16(1) of Directive 89/391/EEC). 
6 The use of consumer instructions as RMMs cannot be expected to be highly effective, unless consumer behavioural 
data provide evidence that a sufficient degree of compliance can be assumed. Consumer RMMs based on instructions 
should be introduced only when the use of such RMMs can be shown to be effective and be well adhered to by 
consumers.  
There are limited circumstances for consideration of personal protective equipment (PPE) in consumer exposure, 
because people will not necessarily use PPE even though recommended by the manufacturer. Even when PPE is 
provided with the product (e.g., gloves with a hair dye), it cannot be ensured that consumers will use it. The exposure 
estimation needs to consider the reasonable worst-case situation which indicates no use of gloves or other PPE. As an 
element of good practice and personal hygiene, the advice to use household gloves or other skin protection should be 
part of consumer instructions (e.g. for products that are irritating/corrosive to the skin, such as strongly acidic, alkaline or 
oxidising household detergents).  Source: Chapter R.15 – Guidance on Consumer Exposure Estimation, Version 2 (April 
2010).  
http://guidance.echa.europa.eu/docs/guidance_document/information_requirements_r15_en.pdf 
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measures information on the required/assumed effectiveness has to be reported (if applicable and 
relevant) 


The information in this section of the CSR may be partly or fully transferred to the section 2.2 of an 
exposure scenario for communication (extended SDS-ES). 


D.2.2.5 Information for the downstream user 


Table D.2.2.2 presents the exposure scenario format for communication to downstream users. The 
difference to CSR-ES is the addition of section 3 and 4, which are addressed to the downstream 
user receiving the ES (see Table D.2.2.7). The standard format is structured in a way that 
information can be easily retrieved (e.g. for IT processing) and analysed (e.g. by a formulator of a 
mixture). Registrants are therefore advised to make use of the suggested format.   


Section 3 includes information on the exposure estimates and the method of exposure assessment 
applied by the registrant. Section 4 may contain advice or may make reference to advice on how to 
compare the conditions described in the ES with the actual conditions at a downstream user’s site. 
Section 3 and 4 of the ES are not meant for inclusion into the CSR. 


Table D.2.2.2: Exposure scenario format for the extended safety data sheet 


1 Exposure Scenario (1) 


Title of exposure scenario 


2.1 Contributing scenario (1) controlling environmental exposure for ... 


 


2.2 Contributing scenario (2) controlling worker exposure for ... 


 


2.3 Contributing scenario (3) controlling worker exposure for ... 


 


2.n Contributing scenario (n) controlling worker exposure for ... 


 


3. Exposure estimation and reference to its source 


Information for contributing scenario (1) 


Information on contributing scenario (2) 


Information on contributing scenario (3) 


Information on contributing scenario (n) 


4. Guidance to DU to evaluate whether he works inside the boundaries set by the ES 


 


 
The information structure of the annex to the extended safety data sheet (extended SDS-ES) is the 
same as for the CSR, however the registrant will need to make the following choices: 


 Which information from the CSR-ES to communicate down the supply chain? For some of the 
sub-headlines there may be no OC or RMM to be communicated, or parts of the information 
compiled in section 9.1 of the CSR may not be relevant for downstream users.    


 How to express the advice to downstream users in standardised phrases? 
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 Which information from exposure estimation (section 9.x.2 of CSR) and risk characterisation 
(section 10.x of CSR) to communicate to the downstream user (see table D.2.2.7)? 


 Suitable layout of the extended SDS-ES, depending on markets, methods of exposure 
assessment and/or amount of information under the different sub-headlines to be 
communicated.      


D.2.2.5.1 Information on exposure estimation for the downstream user 


Section 3 of the extended SDS-ES should be used to communicate information related to exposure 
estimation and risk characterisation to the downstream users. Such information can be reported as 
numerical data (e.g. calculated exposure level and/or risk characterisation ratio), or as a reference 
(e.g. web-link) to such data. It is recommended that the registrant also includes information which 
methods and/or tools he has been using for generating the exposure estimates. 


D.2.2.5.2 Advice to downstream users to interpret the boundaries of the exposure 
scenario   


Section 4 of the extended SDS-ES can be used to communicate particular advice on how to 
establish whether a downstream user works within the conditions of use set in the exposure 
scenario. Such advice may be in particular relevant i) when the measures and conditions 
contributing to control of risk can be combined in various ways within one exposure scenario and ii) 
these combinations can be described in a linear algorithm. For example, control of risk for surface 
water can be achieved by i) using small quantities of the substance (without reducing the emission 
factor) or by ii) measures reducing the emission factors if high quantities of a substance will be 
used. In the relevant exposure scenario it may be sufficient to provide one combination of i) use 
volume and ii) effectiveness of emission control measures resulting in a limited release rate. It will 
then be up to the downstream user to check whether the conditions ensuring control of risk can be 
also achieved with a combination of other numerical values for volume and emission control (linear 
scaling)7. Analogue adaptations may be possible among the determinants driving workers 
exposure. For example: The registrant may have carried out an assessment with ECETOC 
Targeted Risk Assessment (TRA) for inhalation, assuming > 4h hour duration of activity and 
concentration of substance of < 5 % in the applied mixture. These conditions are communicated to 
the downstream user in the exposure scenario. However, the downstream user may consider his 
company as working still within the boundaries of the exposure scenario if the substance is applied 
in a concentration up to 100 % but only over a time of less then 1 hour (see exposure modifying 
factors in ECETOC TRA8).   


Note: For consumer uses, section 4 contains information addressed to the formulator producing 
the consumer product, not the consumer.  


D.2.2.5.3 Use-specific advice outside the exposure scenario  


If the registrant wishes to give additional advice on how to practically control/prevent risks but 
these measures are not needed to demonstrate control of risk, as defined by REACH, a separate 
information field outside the exposure scenario should be used in the CSR and extended SDS 


                                                 
7 Please note: Where the downstream user scales down the local amount and/or scales up the dilution factor in the river, 
in order to compensate for a less effective risk management measures or higher initial release factors, this has an impact 
on the regional assessment carried out by the registrant. The registrant may need to correct the assumed release factor 
in order to keep his assessment valid. Thus, a downstream user should communicate back to the supplier/registrant, that 
he has implemented risk management measures with a lower effectiveness as required in the ES and provide some 
details on the nature and the effectiveness of these measures 
 
8 http://www.ecetoc.org/index.php?page=tra 
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annex. This is to flag that there is no obligation on the downstream user to carry out a CSA if these 
measures are not implemented (i.e. the measures are not subject to Article 37 (4)).  


D.2.2.6 Information structure for describing one condition of 
use 


Each condition of use (OC/RMM) addressed in the ES may be described by a number of 
information elements. In ECHA’s Chemicals Safety Assessment and Reporting Tool Chesar, the 
following information elements can be reported with regard to one relevant condition of use.   


 Name of the condition or measure  (e.g. local exhaust ventilation); 


 Exposure route and type of effect on which the determinant has an impact in the given case 
(e.g. short term and long term inhalation, local and systemic effects); 


 Value9 of determinant and effectiveness (e.g. “LEV with hood”; effectiveness 95 % against 
situation without LEV); 


 Further general explanation on the determinant value (e.g. 95 % effectiveness can be achieved 
with proper installation and regular maintenance by trained personnel);   


 Further explanation for the specific CSR (e.g. the LEV is used to minimise residual releases 
from a rigorously contained process, and thus is part of strictly controlled conditions).      


  


 
9 “Value” includes numerical information and non numerical information. 
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Table D.2.2.3: Standard exposure scenario format for uses of substances by workers10 


Exposure Scenario Format (1) addressing uses carried out by workers 


9.x. Title of Exposure Scenario number x:  .....  


List of all use descriptors related to the life cycle stage and all the uses under it; include market sector (by PC), if 
relevant; 


Name of contributing environmental scenario (1) and corresponding ERC 


List of names of contributing worker scenarios (2-n) and corresponding PROCs 


Further explanations (if needed) 


9.x.1 Exposure Scenario 


9.x.1.1 Contributing scenario (1) controlling environmental exposure for ... 


Name of contributing  scenario  


Further specification 


Product characteristics 


Product related conditions, e.g. the concentration of the substance in a mixture; viscosity of product; package design 
affecting exposure 


Amounts used 


Daily and annual amount per site (for uses in industrial setting) or  daily and annual amount for wide disperse uses;   


Frequency and duration of use 


Intermittent ( used < 12 times per year for not more than 24 h) or continuous use/release 


Environment factors not influenced by risk management   


Flow rate of receiving surface water (m3/d, usually 18,000 m3/d for the standard town by default;  please note: the 
default flow rate will be rarely changeable for downstream uses.    


Other given operational conditions affecting environmental exposure 


Other given operational conditions: e.g. technology or process techniques determining the initial release of substance 
from process (via air and waste water); dry or water based processes;  conditions related to temperature and pressure;  
indoor or outdoor use of products; work in confined area or open air;   


Technical conditions and measures at process level (source) to prevent release 


Process design aiming to prevent releases and hence exposure to  the environment; this  includes in particular  
conditions ensuring rigorous containment;  performance of the containment to be specified  (e.g. by quantification of a 
release factor in section 9.x.2 of the CSR);  


Technical onsite conditions and measures to reduce or limit discharges, air emissions and releases to  soil    


Technical measures, e.g. on-site waste water and waste treatment techniques, scrubbers, filters and other technical 
measures aiming at reducing releases to air, sewage system, surface water or soil; this includes strictly controlled 
conditions (procedural and control technology)  to minimise emissions; specify effectiveness of measures;  


specify the size of industrial sewage treatment plant (m3/d), degradation effectiveness and sludge treatment (if 
applicable);  


Organizational  measures to prevent/limit release from site 


Specific organisational measures or measures needed to support the functioning of particular technical measures. 
Those measures need to be reported in particular for demonstrating strictly controlled conditions. 


Conditions and measures related to municipal sewage treatment plant 


Size of municipal sewage system/treatment plant (m3/d); specify degradation effectiveness; sludge treatment technique 


                                                 
10 Please note that a new format, simplified and better aligned with industry tools such as ESCom, has been developed 
in the context of ECHA’s Chemical Safety Assessment and Reporting Tool (Chesar) development. The revised ES 
format as well as instructions for using it can be found in Chesar Manual 6, Annex 1 at the following link:  


http://chesar.echa.europa.eu/documents/2326902/2424433/chesar2_user_manual_part6_en.pdf 
 
It is up to the individual registrant to decide which exposure scenario (ES) format he wants to use, as long as the content 
of the ES is compliant with the requirements set out in Annex I to REACH 
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Exposure Scenario Format (1) addressing uses carried out by workers 


(disposal or recovery); measures to limit air emissions from sewage treatment (if applicable); please note: the default 
size of the municipal STP (2000 m3/d) will be rarely changeable for downstream uses.    


Conditions and measures related to external treatment of waste for disposal  


Fraction of used amount transferred to external waste treatment for disposal;  type of suitable treatment for waste 
generated by workers uses, e.g. hazardous waste incineration, chemical-physical treatment for emulsions, chemical 
oxidation of aqueous waste; specify effectiveness of treatment;      


Conditions and measures related to  external recovery of waste 


Fraction of used amount transferred to external waste treatment for recovery:  specify type of suitable recovery 
operations for waste generated by workers uses, e.g. re-destillation of solvents, refinery process for lubricant waste, 
recovery of slags, heat recovery outside waste incinerators; specify effectiveness of measure;  


 


Additional good practice advice beyond the REACH CSA 


Note: The measures reported in this section have not been taken into account in the exposure estimates related to the 
exposure scenario above. They are not subject to obligation laid down in Article 37 (4) of REACH, Thus, the 
downstream user is not obliged to i) carry out an own CSA and ii) to notify the use to the Agency, if he does not 
implement these measures.  


Use specific measures expected to reduce the predicted exposure beyond the level estimated based on the exposure 
scenario. 


 


9.x.1.2 Contributing scenario (2) controlling worker exposure for ... 


Name of contributing  scenario 2 


Further specification  


Product characteristic 


Product related conditions, e.g. the concentration of the substance in a mixture, the physical state of that mixture (solid, 
liquid; if solid: level of dustiness), package design affecting exposure) 


Amounts used 


Amounts used at a workplace (per task or per shift); note: sometimes this information is not needed for assessment of 
worker’s exposure 


Frequency and duration of use/exposure 


Duration per task/activity  (e.g. hours per shift) and frequency (e.g. single events or repeated) of exposure 


Human factors not influenced by risk management   


Particular conditions of use,  e.g. body parts potentially exposed as a result of the nature of the activity    


Other given operational conditions affecting  workers exposure 


Other given operational conditions:  e.g. technology or process techniques determining the initial release of substance 
from process into workers environment;  room volume, whether the work is carried out outdoors/indoors, process 
conditions related to temperature and pressure. 


Technical conditions and measures at process level (source) to prevent release 


Process design aiming to prevent releases and hence exposure of workers; this in particular includes conditions 
ensuring rigorous containment; performance  of containment to be specified  (e.g. by quantification of residual losses or 
exposure) 


Technical conditions and measures to control dispersion from source towards the worker 


Engineering controls,  e.g. exhaust ventilation, general ventilation; specify effectiveness of measure     


Organisational measures to prevent /limit releases, dispersion and exposure 


Specific organisational measures or measures needed to support the functioning of particular technical measures (e.g. 
training and supervision). Those measures need to be reported in particular for demonstrating strictly controlled 
conditions (to justify exposure based waiving).  


Conditions and measures related to personal protection, hygiene and health evaluation 


Personal protection, e.g. wearing of gloves, face protection,  full body dermal protection, goggles, respirator; specify 
effectiveness of measure; specify the suitable material for the PPE (where relevant) and advise how long the protective 
equipment can be used before replacement (if relevant)     
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Exposure Scenario Format (1) addressing uses carried out by workers 


9.x.1.3 Contributing scenario (3) controlling worker exposure for ... 


Name of contributing  scenario 3 


Further specification 


Product characteristic 


 


Amounts used 


 


Frequency and duration of use/exposure 


 


Human factors not influenced by risk management   


 


Other given operational conditions affecting  workers exposure 


 


Technical conditions and measures at process level (source) to prevent release 


 


Technical conditions and measures to control dispersion from source towards the worker 


 


Organisational measures to prevent /limit releases, dispersion and exposure 


 


Conditions and measures related to personal protection, hygiene and health evaluation 


 


9.x.1.n Contributing scenario (n) controlling worker exposure for ... 


Name of contributing scenario (n). 


 


Additional good practice advice beyond the REACH CSA 


Note: The measures reported in this section have not been taken into account in the exposure estimates related to the 
exposure scenario above. They are not subject to obligation laid down in Article 37 (4) of REACH, Thus, the 
downstream user is not obliged to i) carry out an own CSA and ii) to notify the use to the Agency, if he does not 
implement these measures.  


Use specific measures expected to reduce the predicted exposure beyond the level estimated based on the exposure 
scenario. 







Part D: Exposure Scenario Building  Version 2.1 November 2012 
Part F: CSR format 


Table D.2.2.4: Standard exposure scenario format for uses by consumers11 


 Exposure Scenario Format (2) addressing uses carried out by consumers 


9.x. Title of Exposure Scenario number x:  .....  


List of all use descriptors related to the life cycle stage and all the uses under it; include market sector (by PC),  if 
relevant; 


Name of contributing environmental scenario (1) and corresponding ERC 


List of names of contributing consumer scenarios (2-n) and corresponding PC and sub-product- categories, as 
applicable 


Further explanations (if needed) 


9.x.1 Exposure Scenario 


9.x.1.1 Contributing scenario (1) controlling environmental exposure for ... 


Name of contributing scenario  


Further specification 


Product characteristics 


Product related conditions, e.g. the concentration of the substance in a mixture; package design affecting exposure 


Amounts used 


Annual amount supplied into the consumer use(s) covered in this exposure scenario    


Frequency and duration of use 


Usually continuous use/release (365 days)  to be assumed, unless there are significant seasonal variations. 


Environment factors not influenced by risk management   


Flow rate of receiving surface water (m3/d) (usually 18,000 m3/d by default for the standard town);    please note: the 
default flow rate will be rarely changeable for downstream uses; 


Other given operational conditions affecting environmental exposure 


Other operational conditions, e.g. indoor or outdoor use of products 


Conditions and measures related to municipal sewage treatment plant 


Size of municipal sewage system/treatment plant (m3/d) (usually 2000 m3/d by default for the standard town); specify 
degradation effectiveness; sludge treatment technique (disposal or recovery); measures to limit air emissions from 
sewage treatment (if applicable; ) please note: the default size of the municipal STP  will be rarely changeable for 
downstream uses.    


Conditions and measures related to  external treatment of waste for disposal  


Fraction of used amount transferred to external waste treatment for disposal: type of suitable treatment for waste 
generated by consumer uses, e.g. municipal waste incineration, hazardous waste incineration: specify efficacy of 
treatment; provide corresponding instructions regarding separation of waste to be communicated to consumers;      


Conditions and measures related to  external recovery of waste 


Fraction of used amount transferred to external waste treatment for recovery: Specify type of suitable recovery 
operations for waste generated by consumer uses, e.g. refinery process for lubricant waste; specify efficacy of 
measure; provide corresponding instructions regarding separation of waste to be communicated to consumers      


 


Additional good practice advice beyond the REACH CSA 


Note: The measures reported in this section have not been taken into account in the exposure estimates related to the 
exposure scenario above. They are not subject to obligation laid down in Article 37 (4) of REACH. Thus, the 
downstream user is not obliged to i) carry out an own CSA and ii) to notify the use to the Agency, if he does not 
implement these measures.  


                                                 
11 Please note that a new format, simplified and better aligned with industry tools such as ESCom, has been developed 
in the context of ECHA’s Chemical Safety Assessment and Reporting Tool (Chesar) development. The revised ES 
format as well as instructions for using it can be found in Chesar Manual 6, Annex 1 at the following link:  


http://chesar.echa.europa.eu/documents/2326902/2424433/chesar2_user_manual_part6_en.pdf 
 
It is up to the individual registrant to decide which exposure scenario (ES) format he wants to use, as long as the content 
of the ES is compliant with the requirements set out in Annex I to REACH 
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 Exposure Scenario Format (2) addressing uses carried out by consumers 


Use specific measures expected to reduce the predicted exposure beyond the level estimated based on the exposure 
scenario. 


 


9.x.1.2 Contributing scenario (2) controlling consumer exposure for ... 


Name of contributing scenario 2 


Further specification  


Product characteristic 


Product related conditions, e.g. the concentration of the substance in a mixture, the physical state of that mixture 
(solid, liquid; if solid: level of dustiness), package design affecting exposure; 


Amounts used 


Amounts used per event 


Frequency and duration of use/exposure 


Duration of exposure per event and frequency of events; please note: Tier 1 exposure assessment  usually refers to 
external  event exposure, without taking into account the duration and frequency of the event (see Guidance Chapter 
R.15);  


Human factors not influenced by risk management   


Particular conditions of use, e.g. body parts potentially exposed; population potentially exposed (adults, children)    


Other given operational conditions affecting  consumers exposure 


Other operational conditions e.g. room volume, air exchange rate, outdoor or indoor use  


Conditions and measures related to information and behavioural advice to consumers  


Safety advice to be communicated to consumers in order to control exposure, e.g. technical instruction, behavioural 
advice; please note: usually such measures are not expected to be effective, unless the registrant has available 
particular evidence that consumers follow the advice. These measures may however be included under the “Good 
Practice Advice”, and thus the effectiveness of the instructions/advice would not be taken into account when deriving 
exposure estimates and risk characterisation in the CSR.      


Conditions and measures related to personal protection and hygiene 


Usually personal protection measures are not expected for consumer products; however if e.g. gloves are recommend 
this can be specified here; specify the suitable material for the PPE (where relevant,) and advise how long the 
protective equipment can be used before replacement (if relevant);please note: usually such measures are not 
expected to be effective if applied by consumers. Thus, is recommended to include these measures under the “Good 
Practice Advice”, rather than taking the use of PPE into account when deriving exposure estimates and risk 
characterisation in the CSR.     


9.x.1.3 Contributing scenario (3) controlling consumer exposure for ... 


Name of contributing scenario  


Further specification 


Product characteristic 


 


Amounts used 


 


Frequency and duration of use/exposure 


 


Human factors not influenced by risk management   


 


Other given operational conditions affecting  consumers exposure 


 


Conditions and measures related to information and behavioural advice to consumers  


 


Conditions and measures related to personal protection and hygiene 


 


9.x.1.n Contributing scenario (n) controlling consumer exposure for ... 


Name of contributing scenario  


Further specification 


 
 


12 







Part D: Exposure Scenario Building  Version 2.1 November 2012 
Part F: CSR format 


13 


 Exposure Scenario Format (2) addressing uses carried out by consumers 


Additional good practice advice beyond the REACH CSA 
Note: The measures reported in this section have not been taken into account in the exposure estimates related to the 
exposure scenario above. They are not subject to obligation laid down in Article 37 (4) of REACH. Thus, the 
downstream user is not obliged to i) carry out an own CSA and ii) to notify the use to the Agency, if he does not 
implement these measures.  
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Table D.2.2.5: Standard exposure scenario format for service life of substances in articles (handling by 
worker)12 


Exposure Scenario Format (3) addressing service life resulting from downstream use (article handled by 
worker) 


9.x. Title of Exposure Scenario number x:  ..... 


List of all use descriptors related to the life cycle stage and all the uses under it; include market sector (by PC), if 
relevant: 


Name of contributing environmental scenario (1) and corresponding ERC 


List of names of contributing worker scenarios (2-n) and corresponding PROC 


Further explanations (if needed) 


Title and number of the ES for the downstream use leading to inclusion of the substance into the article  (#) 


9.x.1 Exposure Scenario 


9.x.1.1 Contributing scenario (1) controlling environmental exposure for ... 


Name of contributing scenario  


Further specification 


Product (article) characteristic 


Product related conditions, e.g. the concentration of the substance in the article; volume-to-surface-relationship of 
the article; fraction of substance amount available for exposure with regard to releases to air, water and soil; 


Amounts used 


Annual amount for wide disperse processing of the article; daily and annual amount (contained in that article) per 
site (for point sources);  


Frequency and duration of use/exposure from service life 


Intermittent (< 12 time per year) or continuous use/release  


Environment factors not influenced by risk management   


Flow rate of receiving surface water (m3/d) (usually 18,000 m3/d by default for the standard town); please note: the 
default flow rate will be rarely changeable for downstream uses;   


Other given operational conditions affecting environmental exposure 


Other given operational conditions: e.g. technology or process techniques determining the initial release of 
substance from process (via air and waste water); dry or water based processes;  abrasive conditions of use; 
conditions related to temperature and pressure;   indoor or outdoor use of products; work in confined area or open 
air;  other operational conditions, e.g. indoor or outdoor use of products,  


Conditions and measures at level of article production  process to prevent release during service life (#) 


Measures taken by downstream users (processing the substance into the article), for example: article design 
supporting easy manual or mechanical deconstruction at the end of service life. or no-release during service life;   


Technical conditions and measures at process level (source) to prevent release 


Process design aiming to prevent releases and hence exposure to  the environment; this also includes conditions 
ensuring rigorous containment; specify performance of containment (e.g. by quantification of a release factor in 
section 9.x.2 of the CSR); 


Technical onsite conditions and measures to reduce or limit discharges, air emissions and releases to  
soil    


                                                 
12  Please note that a new format, simplified and better aligned with industry tools such as ESCom, has been developed 
in the context of ECHA’s Chemical Safety Assessment and Reporting Tool (Chesar) development.The revised ES format 
as well as instructions for using it can be found in Chesar Manual 6, Annex 1 at the following link:  


http://chesar.echa.europa.eu/documents/2326902/2424433/chesar2_user_manual_part6_en.pdf 
 
It is up to the individual registrant to decide which exposure scenario (ES) format he wants to use, as long as the content 
of the ES is compliant with the requirements set out in Annex I to REACH 
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Exposure Scenario Format (3) addressing service life resulting from downstream use (article handled by 
worker) 


Technical measures, e.g. on-site waste water and waste treatment techniques, scrubbers, filters and other 
technical measures aiming at reducing releases to air, sewage system, surface water or soil; this includes strictly 
controlled conditions (procedural or control technology) to minimise emissions; specify effectiveness of measures;  


specify the size of industrial sewage treatment plant (m3/d), degradation efficacy and sludge treatment (if 
applicable);  


Organizational  measures to prevent/limit release from site 


Specific organisational measures or measures needed to support the functioning of particular technical measures. 
Those measures need to be reported in particular for demonstrating strictly controlled conditions. 


Conditions and measures related to municipal sewage treatment plant 


Size of municipal sewage system/treatment plant (m3/d) (usually 2000 m3/d by default for the standard town); 
specify degradation efficacy; sludge treatment technique (disposal or recovery); measures to limit air emissions 
from sewage treatment (if applicable) ); please note: the default size of the municipal STP  will be rarely 
changeable for downstream uses.    


Conditions and measures related to disposal of articles at end of service life  


Fraction of used amount transferred to external waste treatment for disposal: Type of suitable treatment for waste 
generated by workers (processing waste or end-of-service-life articles), e.g. municipal waste incineration, specify 
efficacy of treatment;      


Conditions and measures related to recovery of articles at the end of service life 


Fraction of used amount transferred to external waste treatment for recovery: Specify type of collection system and 
suitable recovery operation for waste generated by workers, e.g. recycling schemes for substances in  batteries, 
vehicles, , electronic articles, paper article, metal articles; specify efficacy of measure, including re-collection rate; 
provide corresponding instructions regarding separation of waste to be communicated to workers;      


 


Additional good practice advice beyond the REACH CSA 


Note: The measures reported in this section have not been taken into account in the exposure estimates related to 
the exposure scenario above. They are not subject to obligation laid down in Article 37 (4) of REACH. Thus, the 
downstream user is not obliged to i) carry out an own CSA and ii) to notify the use to the Agency, if he does not 
implement these measures.  


Use specific measures expected to reduce the predicted exposure beyond the level estimated based on the 
exposure scenario. 


 


9.x.1.2 Contributing scenario (2) controlling worker exposure for ... 


Name of contributing scenario 2 


Further specification  


Product (article) characteristic 


Product related conditions, e.g. the concentration of the substance in the article; volume-to-surface-relationship of 
the article; fraction of substance amount available for exposure with regard to inhalation and skin contact; nature of 
the matrix (e.g. metal or plastic); thickness of coating; 


Amounts (contained in articles) present at workplace 


Amounts used at a workplace (per task or shift); note: sometimes  this information is not needed for assessment of 
worker’s exposure. 


Frequency and duration of use/exposure 


Duration per task/activity  (e.g. hours per shift) and frequency (e.g. single events or repeated) of exposure 


Human factors not influenced by risk management   


Particular conditions  e.g. body parts potentially exposed as the result of the nature of the activity    


Other given operational conditions affecting  workers exposure 


Other operational conditions e.g. room volume, whether the work is carried out outdoors/indoors, process 
conditions related to temperature (processing of article under elevated temperature)  or abrasive (dust forming) 
techniques    


Conditions and measures at level of article production to prevent release during service life (#) 
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Exposure Scenario Format (3) addressing service life resulting from downstream use (article handled by 
worker) 


Measures taken by down stream users (processing the substance into the article). The temperature, duration and 
the technology of the operation/treatment (melting, curing, radiation, encapsulation, etc …) are key factors driving 
the potential emissions during handling and storage of articles. Also, sufficient storage time of articles before 
delivery may be needed to avoid exposure during transportation. 


Technical conditions and measures to prevent release (at source) from processing of articles 


Process design aiming to prevent releases and hence exposure of workers; this also includes conditions ensuring 
rigorous containment; specify efficacy of containment (e.g. residual losses or exposure); 


Technical conditions and measures to control dispersion from source towards the worker 


Engineering controls,  e.g. exhaust ventilation, general ventilation; specify efficacy of measure;     


Organisational measures to prevent /limit releases, dispersion and exposure 


Specific organisational measures or measures needed to support the functioning of particular technical measures 
(e.g. training and supervision). Those measures need to be reported in particular for demonstrating strictly 
controlled conditions (to justify exposure based waiving);  


Conditions and measures related to personal protection, hygiene and health evaluation 


Personal protection, ,e.g. wearing of gloves, face protection,  full body dermal protection, goggles, respirator; 
specify efficacy of measure; specify the suitable material for the PPE (where relevant) and advise how long the 
protective equipment can be used before replacement (if relevant)     


9.x.1.3 Contributing scenario (3) controlling worker exposure for ... 


Name of contributing scenario 2 


Further specification  


Product (article) characteristic 


 


Amounts (contained in articles) present at workplace 


 


Frequency and duration of use/exposure 


 


Human factors not influenced by risk management   


 


Other given operational conditions affecting  workers exposure 


 


Conditions and measures at level of article production to prevent release during service life (#) 


 


Technical conditions and measures to prevent release (at source) from processing of articles 


 


Technical conditions and measures to control dispersion from source towards the worker 


 


Organisational measures to prevent /limit releases, dispersion and exposure 


 


Conditions and measures related to personal protection, hygiene and health evaluation 


 


9.x.1.n Contributing scenario (n) controlling worker exposure for ... 


Name of contributing scenario  


Further specification 


 


Additional good practice advice beyond the REACH CSA 
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Exposure Scenario Format (3) addressing service life resulting from downstream use (article handled by 
worker) 


Note: The measures reported in this section have not been taken into account in the exposure estimates related to 
the exposure scenario above. They are not subject to obligation laid down in Article 37 (4) of REACH. Thus, the 
downstream user is not obliged to i) carry out an own CSA and ii) to notify the use to the Agency, if he does not 
implement these measures.  
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Table D.2.2.6: Standard exposure scenario format for the service life of substances in articles (handled by 
consumers)13 


Exposure Scenario Format (4) addressing service life resulting from downstream use (article handled by 
consumer) 


9.x. Title of Exposure Scenario number x:  .....  


List of all use descriptors related to the life cycle stage and all the uses under it; include market sector (by PC), if 
relevant; 


Name of contributing environmental scenario (1) and corresponding ERC 


List of names of contributing consumer scenarios (2-n) and corresponding AC 


Further explanations (if needed) 


Title and number of the ES for the downstream use leading to inclusion of the substance into the article (#) 


9.x.1 Exposure Scenario 


9.x.1.1 Contributing scenario (1) controlling environmental exposure for ... 


Name of contributing scenario  


Further specification 


Product (article) characteristic 


Product related conditions, e.g. the concentration of the substance in the article; volume-to-surface-relationship of 
the article; fraction of substance amount available for exposure with regard to releases to air, water and soil; 
duration of service life; 


Amounts used 


Annual of substance per year processed into the article; 


Frequency and duration of use/exposure from service life 


365 days per year continuously, unless particular conditions suggest otherwise(e.g. seasonal use) 


Environment factors not influenced by risk management   


Flow rate of receiving surface water (m3/d)  (usually 18,000 m3/d for the standard town by default);  please note: 
the default flow rate will be rarely changeable for downstream uses; 


Other given operational conditions affecting environmental exposure 


Other operational conditions, e.g. indoor or outdoor use of products, abrasive conditions of use or weathering; 


Conditions and measures at level of article production  process to prevent release during service life (#) 


Measures taken by down stream users (processing the substance into the article: The temperature, duration and 
the technology of the operation/treatment (melting, curing, radiation, encapsulation, etc …) are key factors driving 
the potential of emission during handling and storage of article. Other examples: i)  dyeing program and 
compatibility of fibre and dye in textile finishing; ii) compatibility of flame retardant and polymer type; iii) pre-wash 
of textiles to remove substances from finishing  iv)sufficient storage time before delivery in order reduce residual 
releases of components not sufficiently fixed in the article matrix;     


Conditions and measures related to municipal sewage treatment plant 


Size of municipal sewage system/treatment plant (m3/d) (usually 2,000 m3/d by default for the standard town); 
specify degradation efficacy; sludge treatment technique (disposal or recovery); measures to limit air emissions 
from sewage treatment (if applicable); please note: the default size of the municipal STP  will be rarely changeable 
for downstream uses;     


Conditions and measures related to disposal of articles at end of service life  


                                                 
13  Please note that a new format, simplified and better aligned with industry tools such as ESCom, has been developed 
in the context of ECHA’s Chemical Safety Assessment and Reporting Tool (Chesar) development. The revised ES 
format as well as instructions for using it can be found in Chesar Manual 6, Annex 1 at the following link:  


http://chesar.echa.europa.eu/documents/2326902/2424433/chesar2_user_manual_part6_en.pdf 
 
It is up to the individual registrant to decide which exposure scenario (ES) format he wants to use, as long as the content 
of the ES is compliant with the requirements set out in Annex I to REACH 
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Exposure Scenario Format (4) addressing service life resulting from downstream use (article handled by 
consumer) 


Fraction of used amount transferred to waste treatment for disposal: Type of suitable treatment for waste 
(processing waste or end-of-service-life articles) generated by consumers , e.g. municipal waste incineration, 
specify efficacy of treatment;      


Conditions and measures related to recovery of articles at the end of service life 


Fraction of used amount transferred to waste treatment for recovery: Specify type of collection system and suitable 
recovery operation for waste generated by consumer uses, e.g. recycling schemes for substances in  batteries, 
vehicles, household appliances, electronic articles, paper article, metal articles, plastic articles, glass articles; 
specify efficacy of measure, including re-collection rate; provide corresponding instructions regarding separation of 
waste to be communicated to consumers      


 


Additional good practice advice beyond the REACH CSA 


Note: The measures reported in this section have not been taken into account in the exposure estimates related to 
the exposure scenario above. They are not subject to obligation laid down in Article 37 (4) of REACH. Thus, the 
downstream user is not obliged to i) carry out an own CSA and ii) to notify the use to the Agency, if he does not 
implement these measures. 


Use specific measures expected to reduce the predicted exposure beyond the level estimated based on the 
exposure scenario. 


 


 


9.x.1.2 Contributing scenario (2) controlling consumer exposure for ... 


Name of contributing scenario 2 


Further specification  


Product (article) characteristic 


Product related conditions, e.g. the concentration of the substance in the article; volume-to-surface-relationship of 
the article; ; nature of the matrix (e.g. metal or plastic); thickness of coating; fraction of substance amount available 
for exposure with regard to inhalation, skin contact and sucking; 


Amounts used 


Amount of substance (contained in the article) per event;   


Frequency and duration of use/exposure from service life 


Duration of e.g. inhalation of releases from indoor construction products; frequency and duration of e.g. skin 
contact to textiles or furniture; please note: Tier 1 exposure assessment usually refers to event exposure, 
frequency and duration of exposure are not taken into account (see Guidance Chapter R.15);     


Human factors not influenced by risk management   


Particular conditions of use, e.g. body parts potentially exposed, population potentially exposed (adults, children);   


Other given operational conditions affecting  consumers exposure from article service life 


Other operational conditions e.g. room volume, air exchange rate, outdoor or indoor activity  


Conditions and measures at level of article production to prevent release during service life( #) 


The process- temperature, duration and the technology of the operation/treatment (melting, curing, radiation, 
encapsulation, etc) are key factors in evaluating the potential of emission during handling and storage. Measures 
taken by down stream users (processing the substance into the article), for example: i) dyeing program and 
compatibility of fibre and dye in textile finishing; ii) com-patibility of flame retardant and polymer type; iii) pre-wash 
of textiles to remove substances from finishing; iv) sufficient storage time before delivery in order reduce residual 
releases of components not sufficiently fixed in the article matrix during first use. 


Conditions and measures related to information and behavioural advice to consumers  


Usually not applicable related to articles 


Conditions and measures related to personal protective equipment and  hygiene 


Usually not applicable related to articles 


9.x.1.3 Contributing scenario (3) controlling consumer exposure for ... 


Name of contributing scenario 3 
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Exposure Scenario Format (4) addressing service life resulting from downstream use (article handled by 
consumer) 


Further specification  


Product (article) characteristic 


 


Amounts used 


 


Frequency and duration of use/exposure from service life 


 


Human factors not influenced by risk management   


 


Other given operational conditions affecting  consumers exposure from article service life 


 


Conditions and measures at level of article production to prevent release during service life (#) 


 


Conditions and measures related to information and behavioural advice to consumers  


 


Conditions and measures related to personal protective equipment and  hygiene 


 


9.x.1.n Contributing scenario (n) controlling consumer exposure for ... 


Name of contributing scenario n 


Further specification  


 


Additional good practice advice beyond the REACH CSA 


Note: The measures reported in this section have not been taken into account in the exposure estimates related to 
the exposure scenario above. They are not subject to obligation laid down in Article 37 (4) of REACH. Thus, the 
downstream user is not obliged to i) carry out an own CSA and ii) to notify the use to the Agency, if he does not 
implement these measures. 
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Table D.2.2.7: Section 3 and 4 of the exposure scenario for communication (extended SDS-ES)  


3. Exposure estimation and reference to its source 


Estimation of exposure and risk characterisation ratios (for all route of exposure for consumer and all compartment for 
the environment) resulting from the conditions described above (entries 2.1 and 2.2) and the substance properties; 
make reference to the exposure assessment method applied (specify for the routes if relevant);    


Alternatively: Include a link to a website from where the information described above can be retrieved.  


4. Guidance to DU to evaluate whether he works inside the boundaries set by the ES 


Guidance how the DUs can evaluate whether they operate within the conditions set in the exposure scenario. This 
may be based on a set of determinants (and a suitable algorithm) which together ensure control of risk, but which have 
some flexibility in the respective values for each determinant. This section may also include a link to a suitable 
calculation tool. 


Where relevant: Other methods for DU to check whether they work within the boundaries set by the ES may be 
included here 
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Guidance for the preparation of an annex XV dossier for restrictions


Reference name: Guidance on Annex XV for restrictions

[bookmark: _GoBack]
Description: This document describes how the authorities (Member States Competent Authorities or the Agency on request from the Commission) can prepare an Annex XV dossier to propose a restriction under REACH.


[bookmark: _GoBack]Part D details how to develop exposure scenarios and related exposure estimation. This part contains detailed workflows on how to identify uses in the supply chain, how to develop exposure scenarios and finalise them based on the iterations necessary for controlling risks. Chapter D.2 describes the core contents of an exposure scenario under REACH. It presents an overview of the most common determinants of exposure and recommends a standard format for the final exposure scenario. This also includes a list of the most common types of operational conditions (OC) and risk management measures (RMM) to be considered in ES development. Chapter D.3 suggests a standard workflow of 14 steps, including the main outputs to be delivered. Chapter D.4 provides guidance on developing the contents of an exposure scenario: Activities in the life cycle, description of use and title of exposure scenario, (preset) initial exposure scenarios, conditions of use for controlling risks. Chapter D.5 provides an overview on exposure estimation. This includes guidance on the role of measured data as well as a brief explanation of a number of tools available to estimate exposure. Chapter D.6 briefly describes situation where, based on initial exposure assessment, the M/I may conclude that refinement of the hazard assessment is needed, before the final exposure scenario can be derived. Chapter D.7 briefly explains the risk characterisation since the risk characterisation potentially triggers iterations of the initial exposure scenario. More details on risk characterisation are provided in Part E of the guidance. Chapter D.8 contains guidance on how to finalise the exposure scenario. This includes how to integrate the operational conditions and risk management measures for the relevant exposure routes and target groups into a consistent final exposure scenario for a specific use or uses. Finally, Chapter D.9 builds the bridge to the use of exposure scenarios in the context of the CSR and the extended safety data sheet (eSDS), and makes reference to Part F and Part G of the guidance.

Part D provides also links to more in-depth guidance on exposure assessment, in particular how to describe uses, how to collect information on operational conditions and risk management measures, and how to carry out exposure estimates. This includes:

· Brief general description of identified uses and how to give exposure scenarios a short title (Chapter R.12)

· Risk management measures and operational conditions for building of exposure scenarios, including guidance on how to determine the effectiveness of risk management measures and how to make use of the risk management library initially set up during the development of the current guidance (Chapter R.13).

· Occupational exposure estimation (Chapter R.14)

· Exposure estimation related to consumers (Chapter R.15)

· Exposure estimation related to the environment (Chapter R.16)

· Chapter R.17 and Chapter R.18 provide guidance on exposure estimates related to life cycle stages subsequent to identified uses (releases from articles and releases from waste life stage).

· Chapter R.20 explains the terms that are essential for the understanding of the Guidance.

· Part D - Exposure Scenario Building (updated 24/10/2012)

· Please note, that a new format, simplified and better aligned with industry tools such as ESCom, has been developed in the context of ECHA's Chemical Safety Assessment and Reporting Tool (Chesar) development.
The revised ES format as well as instructions for using it can be found in Chesar Manual 6, Annex 1 at the following link:
http://chesar.echa.europa.eu/documents/2326902/2424433/chesar2_user_manual_part6_en.pdf
It is up to the individual registrant to decide which exposure scenario (ES) format he wants to use, as long as the content of the ES is compliant with the requirements set out in Annex I to REACH.




RESTRICTION

The restrictions of substances under REACH may be initiated by Members States or ECHA (following a request from the Commission). 

INFORMATION FOR AUTHORITIES

When a substance poses an unacceptable risk to human health or the environment a Member State, or following a request from the European Commission, ECHA may consider submitting a restriction proposal on the manufacturing, placing on the market or the use of that substance, after investigating the EU-wide basis.

A Member State or ECHA (on behalf of the Commission) could conclude that restriction is the best risk management option during the authorisation process in cases where restriction of a substance of very high concern (SVHC) at the EU level would be more appropriate than its inclusion on the  authorisation list (Annex XIV of REACH). Furthermore, a follow-up to substance evaluation may also trigger a restriction process carried out by a Member State.

After the sunset date for a substance listed in Annex XIV, ECHA will consider whether the use of that substance in articles poses an inadequately controlled risk to human health or the environment and subsequently prepare an Annex XV dossier for a restriction proposal.

In addition, the Commission can also propose a restriction for CMR category 1 and 2 substances without the involvement of ECHA's Committees.

The restriction proposal may end up as a new entry or as an amendment of the current entry in Annex XVII of REACH containing the list of restrictions of certain dangerous substances, mixtures and articles for their marketing and use on the European market.

SUBMISSION DATES

ECHA establishes specific timelines for submitting restriction proposals due to procedure practicalities.

The following dates to submit Annex XV restriction dossiers have been set in order to establish a better plan for the work of the Committees:

17 April 2015
17 July 2015
02 October 2015
08 January 2016
08 April 2016
15 July 2016
07 October 2016


NOTIFING INTENSIONS TO PREPARE A RESTRICTION DOSSIER

If the Member State or the Commission concludes that a restriction appears to be the best way forward, it has to notify its intention to prepare a restriction dossier. ECHA maintains a Registry of Intentions (RoI) which is publicly available on ECHA's website. It enables the stakeholders to prepare their contributions to the process.

Notify your intention to prepare a restriction dossier 12 months before the submission date using the web form. You might be contacted by the ECHA secretariat in order to clarify the substance identity or to clarify the information you have provided together with the notification.

Confirmed intentions are published in the RoI. If a restriction dossier does not conform to the requirements even after the resubmission of the dossier after the 60 days, the process is terminated and a new notification of intention needs to be submitted if you wish to submit a new revised proposal.

PREPARING AND SUBMITTING A RESTRICTION DOSSIER

The restriction dossier must include information as indicated in Annex XV of REACH.

The restriction dossier has to include information on hazards and risks, available information on alternatives and a justification for restrictions at an EU-wide level. The dossier needs to demonstrate that restriction is the most appropriate risk management instrument for addressing the identified risks. The restriction dossier may also include an analysis of the socio-economic impacts. The proposal needs to be prepared according to the requirements given in Annex XV of REACH. The dossier needs to be submitted within 12 months of the notification in the Registry of Intentions.

ECHA provides a service for Member States to carry out the assessment of substance identification during the preparation of restriction dossiers. Thus, any issues relating to substance identification can be cleared before the submission of the dossier. If you wish to use this service, please contact the Risk Management Implementation Unit of ECHA.

Furthermore, ECHA provides support in the methodological development and use of socio-economic analysis. Other Member States may also provide you support during the preparation of the restriction proposal.

Currently, Member States can submit restriction proposals by email or through CIRCA BC. Submission of Annex XV restriction dossiers through REACH-IT is under development.



ADDITIONAL INFORMATION

ECHA and its Committees have prepared a series of documents for clarifying the process. The documents will help Member States to better understand how their proposals will be treated and evaluated during the opinion making process of ECHA.

 

		Document

		Description

		Download



		Working procedure for RAC and SEAC on conformity check

		Describes the main roles and tasks of the (co-)rapporteurs, the members of RAC and SEAC, and the ECHA secretariat as well as the timelines related to the conformity check of the restriction dossiers

		RAC and SEAC



		Working procedure for Forum

		Describes the main roles, tasks and timelines of Forum, also covering the restriction dossiers

		Forum



		Working procedures for RAC and SEAC for developing opinions

		Describes the main roles and tasks of the (co-)rapporteurs, the members of RAC and SEAC, and the ECHA secretariat as well as the timelines related to the opinion-making process

		RAC

SEAC



		How to evaluate PBT and vPvB substances in SEAC?

		Describes a consistent approach for evaluation of restriction reports and applications for authorisation for PBT and vPvB substances in SEAC.

		SEAC















INFORMATION FOR STAKEHOLDERS

Existing restrictions

Industry, consumers and other stakeholders such as NGOs that are interested in the existing restrictions can find the restriction entries from Annex XVII of REACH. Further information is provided in FAQs and restriction Q&As. If you have questions on restriction entries, your national helpdesk is the first point of contact and provides a wide range of information on restrictions. If you are a stakeholder from outside the EU, please contact the ECHA Helpdesk.

[bookmark: _GoBack]Enforcement of restrictions is the responsibility of each Member State. This means the verification of the compliance of the duty holders with restriction provisions under REACH is carried out by the national enforcement authorities. ECHA hosts the Forum for Exchange of Information on Enforcement and coordinates a network of Member State authorities responsible for enforcement.

Restrictions under consideration and other activities on restrictions

As a stakeholder you may wish to check whether your substance is subject to a restriction proposal or to a review work ECHA is conducting. Stakeholders have the possibility to provide comments during the public consultation.

ECHA may hold public consultations such as "calls for evidence" that might affect your activity in the future. The producers or consumers of alternative substances or technologies are also encouraged to contribute.
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List of acronyms
AC              Article category


Chesar  Chemical Safety Assessment and Reporting tool 


CSA   Chemical Safety Assessment


CSR   Chemical Safety Report


DNEL  Derived no effect level


DUs  Downstream Users


ECHA  European Chemicals Agency


ERC   Environmental release category


ES   Exposure Scenario


ESCom  IT project on Exposure Scenario for communication


ESD  Emission Scenario Document


EUSES  European Union System for the Evaluation of Substances


IUCLID  International Uniform Chemical Information Database


LEV  Local Exhaust Ventilation


OC   Operational Conditions


PC   Chemical product category


PNEC  Predicted no effect concentration


PROC   Process category


RCR   Risk characterisation ratio


REACH   Registration, Evaluation, Authorisation and Restriction of Chemicals


RMM  Risk management measure


SDS   Safety Data Sheet


SpERC  Specific Environmental Release Category


SU             Sector of Use


TRA  Targeted Risk Assessment
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An illustrative example of the exposure scenario to be annexed to the safety data sheet. 


Part 1: Introductory Note


1. Introduction


Exposure scenarios (ESs) are prepared for hazardous substances and reported in a chemical safety report 
(CSR) under the REACH Regulation. They document the conditions of use for a substance such that the risks 
to human health and/or the environment are controlled. When a substance for which a CSR has been prepared 
is supplied to downstream users, the relevant exposure scenarios has to be included as an annex to the safety 
data sheet (SDS).  This is commonly referred to as the extended safety data sheet.


The exposure scenarios in the CSR contain information on all the identified uses of a substance that have been 
assessed by the registrant. The CSR (and its exposure scenarios) needs to be kept up to date by the registrant 
and available; for instance, to provide information to the authorities. 


The exposure scenario that is communicated down the supply chain needs to be useful and relevant for the 
receiving downstream users (DUs) in ensuring that he can use the substance (either a substance as such or 
in a mixture) safely and support him fulfilling his obligations under REACH. For that purpose, it is necessary 
to modify it before communicating it downstream. The key information that an exposure scenario for 
communication should contain is:


• The uses and types of activities that the exposure scenario covers.
• The operational conditions that were assumed by the registrant when assessing the risk.
• Advice for safe use of the substance.


This information should preferably be provided in a harmonised format, with harmonised phrases.


This publication has been prepared as one of the activities under CSR/ES Roadmap1  and is intended to 
support registrants in preparing their exposure scenarios for communication. The two main challenges are 
to identify the information to be extracted from the CSR and forwarded in the supply chain and to select 
the suitable standard phrases for communication: the illustrative example has been developed in order to 
provide solutions and advice to these challenges.    


1.1 STRUCTURE OF THIS PUBLICATION


The publication consists of three parts:


Part 1: is this Introductory Note, which gives an overview of the format for the ESs to be annexed to the 
safety data sheet (SDS), advice regarding the selection of standard phrases and how this was done in the 
illustrative example. It also includes general points to consider when preparing such exposure scenarios.    


Part 2: is an illustrative example of exposure scenarios to be annexed to the SDS. It exemplifies how the 
information contained in the exposure scenarios developed for a CSR can be extracted effectively and 
communicated in the ES annexed to SDS. This example is derived from the “Illustrative example chemical 
safety report”2  published on the ECHA website for a hypothetical substance (the so-called “ECHA 
substance”).  Due to the nature of this substance3 , and the status of some discussions, there are some 
limitations on this example.  Over time, with further experience and knowledge, these limitations will be 
addressed.  


1 See the “CSR/ES Roadmap” action 1.2,  http://echa.europa.eu/csr-es-roadmap 
2 http://echa.europa.eu/web/guest/support/practical-examples-of-chemical-safety-reports 
3 The hazard profile of the ECHA substance can be found in the CSR illustrative example, section 4.3. Overview of Substance 
Properties and Hazard Classification



http://echa.europa.eu/csr-es-roadmap%20

http://echa.europa.eu/web/guest/support/practical-examples-of-chemical-safety-reports
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• The human health toxicity of the substance is low.  Equally, the environmental toxicity is low and for the 
purposes of this example is not regarded to have long term adverse effects.  Thus, the example does not 
illustrate cases where more stringent occupational and environmental risk management measures (RMMs) 
are needed. 


• The example does not include exposure scenarios for the service life stage and waste life stage of the 
substance.  Furthermore, experience on how and when to communicate specific advice on waste collection 
and treatment is still being gained.


• The example includes contributing scenarios for contained (closed) paint application processes; however, 
the possibilities of the ECETOC TRA and the ESCom phrase catalogue are limited in this respect.  At present, 
it is not possible to describe and assess containment conditions in a process/task-specific way, except for 
synthesis and formulation.


This illustrative example serves to provide solutions and advice on how to extract information from a 
chemical safety report and how to report it in the exposure scenario; it thereby supports the demands for 
more clarity and harmonisation in the way information is communicated in the supply chain. 


Part 3: is the Chesar 2.34  file from which the exposure scenarios in the example have been generated.  Chesar 
is ECHA’s tool for developing chemical safety assessments and was used to prepare the illustrative example 
CSR and the exposure scenarios for communication.  


In addition, annotated templates of exposure scenarios for communication for an industrial use, a 
professional use and for consumers are published together this example and are available on the ECHA 
website 5.  


4 http://chesar.echa.europa.eu/ 
5 http://echa.europa.eu/support/practical-examples-of-exposure-scenarios



http://chesar.echa.europa.eu/%20
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2. General advice when preparing an exposure scenario to 
be annexed to the safety data sheet


Some general tips to consider when generating the ES for communication are as follows:


• Include a table of contents (ToC) before the actual ES for communication that are annexed to the safety 
data sheet.  This table of contents provides an overview of the exposure scenarios contained in the 
extended safety data sheet. This ToC should consist of ES short titles (see section 3.1.1 below). Rules on 
how to generate the ES short titles are under discussion in the context of the CSR/ES Roadmap and will 
be soon available on the Roadmap ECHA website6 .


• Group or arrange the ESs in a logical order, e.g. according to life cycle stages including the main user 
groups, or to the market sector.


• Prepare only those ESs and contributing scenarios7  within an exposure scenario for communication that 
are really needed. For example, there is no need to communicate the ES for the registrant’s manufacturing 
or own use.


• Limit the information in the ES to that which is practically relevant to the addressee (DUs). It is generally 
not necessary to convey conditions which do not constrain the use of the substance or cannot be 
controlled by the DUs. 


• The ES should be neither excessively descriptive nor too general or vague. Seek a dialogue with 
downstream user organisations to strike the right balance. Risk management measures should be 
meaningful and appropriate. 


• Clearly differentiate in the ES between the conditions of use that the downstream user is required to 
implement (and on which the assessment was based) and those conditions that are additional good 
practice advice.


• Ensure that the information is consistent within the different parts of the ES itself and between the ES 
and the main body of the safety data sheet, particularly sections 7 and 8 of the safety data sheet.


• Use a harmonised format (such as the ES format published by ECHA) and ESCom standard phrases (see 
section 3) as much as possible. 


6 http://echa.europa.eu/csr-es-roadmap
7 A contributing scenario is a set of conditions referring to a specific activity/task within a use.
See also Chesar Manual 2, Chapter 3, https://chesar.echa.europa.eu/web/chesar/support/manuals-tutorials 



http://echa.europa.eu/csr-es-roadmap

https://chesar.echa.europa.eu/web/chesar/support/manuals-tutorials%20%0D
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3. Harmonised communication for exposure scenarios


Industry sector organisations, IT providers and ECHA are working together to standardise the 
communication for exposure scenarios as part of the CSA/ES Roadmap8 . The cooperation relates to the 
format of the exposure scenario, the use of standard phrases in building the exposure scenario and the 
electronic communication of the information. The aim is to facilitate the supply chain communication 
mechanisms required under REACH.  


Standardisation relating to exposure scenarios brings several advantages:


• It enables automation of the generation of the extended safety data sheets.
• It facilitates the process of translating the information into different languages.
• It minimises the potential for misunderstandings or conveying incorrect information.
• It provides consistency for the recipients. 


This illustrative example is based on the harmonised format agreed between industry sector organisations 
and ECHA. The format is described in section 3.1, together with some considerations on how to identify 
the information to communicate. Due to the advantages described above, ECHA strongly recommends the 
use of the standards. 


The standard phrases used in the illustrative example are based on the ESCom Standard Phrase Catalogue9  
wherever possible. Further considerations related to the selection and development of standard phrases are 
discussed in section 3.2.


An IT standard (termed the ESCom XML) has been developed to enable the electronic communication 
of exposure scenario information and the standard phrases contained in the ESCom standard phrase 
catalogue. 


This example illustrates the layout of the ES for communication when generated by Chesar (see section 4).  


3.1 FORMAT AND CONTENT OF EXPOSURE SCENARIOS


The agreed format of the exposure scenario consists of 4 sections:


1. Title section


2. Conditions of use affecting exposure


3. Exposure estimation and reference to its source


4. Guidance to DU to evaluate whether he works inside the boundaries set by the ES


An outline of the content of each section, with reference to the illustrative example, is presented below.


8 See the “CSR/ES Roadmap” action 4.2,  http://echa.europa.eu/csr-es-roadmap
9 Current version 1.4: http://www.cefic.org/Documents/IndustrySupport/REACH-Implementation/Guidance-and-Tools/
ESCom/ESCom-phrase-catalogue-V1.4.xlsx , Consult the Cefic web pages for any update (http://www.cefic.org/Industry-support/
Implementing-reach/Guidances-and-Tools1/ ).



http://echa.europa.eu/csr-es-roadmap

http://www.cefic.org/Documents/IndustrySupport/REACH-Implementation/Guidance-and-Tools/ESCom/ESCom-phrase-catalogue-V1.4.xlsx

http://www.cefic.org/Documents/IndustrySupport/REACH-Implementation/Guidance-and-Tools/ESCom/ESCom-phrase-catalogue-V1.4.xlsx

http://www.cefic.org/Industry-support/Implementing-reach/Guidances-and-Tools1/%20

http://www.cefic.org/Industry-support/Implementing-reach/Guidances-and-Tools1/%20
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3.1.1 Title section


The title section includes a “short title” and a “title”.


The “short title” gives a brief description of the scope of the ES and can be used to build the table of contents 
for the exposure scenarios that are annexed to the safety data sheet. It is composed of at least two identifiers: 


• Life cycle stage: such as formulation, use at industrial site, professional use
• Market sector information: such as Product Category (PC) Sector of Use (SU) or the Article Category (AC).


It may include an optional additional third identifier such as technical process or level of containment. 
These optional elements are not included in any of the short titles in the ES for communication example 
here (Part 2) as they are still under development by industry.


Principles on how to build structured short titles have been agreed at ENES 610  and guidelines will soon be 
available on the Roadmap ECHA website.


The “title” includes the Exposure Scenario name. It also presents a list of all applicable tasks/activities (termed 
‘contributing scenarios’ (CS) 11) covered by the ES. The names and assigned use descriptors12  (Environmental 
release category ERC, Process category PROC, Product Category PC, Article Category AC) of each contributing 
scenario are reported here.


The “short title” and “title” should be consistent. In most cases, the “short title” will be a structured summary 
of the information provided in the title section.


3.1.2 Conditions of use affecting exposure


This section is the core of the ES as it presents the Operational Conditions (OCs) and Risk Management 
Measures (RMMs) recommended for each contributing scenario. 


Only those conditions of use that are practically relevant for a DU to ensure safe use are reported. This 
means that not all of the conditions of use that are reported in the ES in the CSR are transferred to the ES 
for communication. Factors that affect the relevance for the ES for communication include:


1. Whether the condition constrains the use of the substance. However, it has to be taken into account that, 
in some cases, even though conditions do not constrain the use, it is still useful to communicate them e.g. 
assumptions by the registrant during the assessment, or even making explicit that no restriction applies.


2. Whether DUs have control over the conditions of use; this is particularly important for ES addressed to 
end-users.


3. Whether the condition is important to enable the DUs understand the assumptions that the registrant has 
made on how the substance is used.  


10 http://echa.europa.eu/view-article/-/journal_content/title/sixth-meeting-of-the-echa-stakeholder-exchange-network-on-
exposure-scenarios-enes-6
11 A contributing scenario is a set of conditions referring to a specific activity/task within a use.
See also Chesar Manual 2, Chapter 3, https://chesar.echa.europa.eu/web/chesar/support/manuals-tutorials 


12 See Guidance on use descriptors: 
http://echa.europa.eu/documents/10162/13632/information_requirements_r12_en.pdf 



http://echa.europa.eu/view-article/-/journal_content/title/sixth-meeting-of-the-echa-stakeholder-exchange-network-on-exposure-scenarios-enes-6-

http://echa.europa.eu/view-article/-/journal_content/title/sixth-meeting-of-the-echa-stakeholder-exchange-network-on-exposure-scenarios-enes-6-

https://chesar.echa.europa.eu/web/chesar/support/manuals-tutorials%20

http://echa.europa.eu/documents/10162/13632/information_requirements_r12_en.pdf%20%0D
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Illustrations of how these factors were applied in the example (Part 2) are:


Re. 1 Information such as “the substance cannot be used for more than 1 hour/day” is always reported in 
the ES.


Information on conditions that are “absent” was generally not included. For example, if the use of local 
exhaust ventilation (LEV) was not required in the chemical safety assessment, “no LEV” was not included in 
the ES for communication.


Re. 2 The exposure scenarios ES3 and ES4 in the illustrative example are intended for professional and 
consumer uses of the substance respectively. End-users have no control over the environmental conditions 
of use that are specified for the abovementioned uses since their uses are considered as wide dispersive 
uses. Consequently, the environmental conditions of use related to a Sewage Treatment Plant (STP), such as 
flow rates, application of sludge to agricultural soil, etc., were not reported in the environmental contributing 
scenarios in the ES for communication.


Re. 3  The exposure scenario ES 4 covers the consumer use of a coating. Consumers do not receive SDS 
nor ES. The ES for consumer uses are addressed to formulators so that they can use the information in the 
design of the products for consumers. For example, in these cases, the information on the concentration, 
amount and release area were included. A formulator can check and compare these conditions of use with the 
design of his product and the related technical instructions. 


3.1.3 Exposure estimation


Section 3 of the exposure scenario for communication reports the methodology that has been applied to 
develop the emission estimation, the estimated level of exposure and the risk characterisation ratio for all 
the relevant protection targets (environment) and route/type of effects (human health). Alternative ways of 
completing section 3 are also possible, such as reporting the risk characterisation ratio only; in such case, the 
expected exposure can be calculated by the recipient of the SDS by means of the DNEL/PNEC reported in 
section 8.1.4 of the SDS.


This section is relevant to formulators and end-users of substances, if they are undertaking a more detailed 
review of the ES. 


3.1.4 Guidance to Downstream Users to evaluate whether they work inside the boundaries 
set by the ES


Section 4 includes advice to the downstream users on how they can verify that their use is covered. One 
typical situation when such advice may be needed relates to the variability in the conditions of use ensuring 
control of risk. Various combinations of concentration and exposure time for example can lead to the same 
risk characterisation ratio. Same applies for the combination of daily use amount on site and environmental 
risk management measures. Usually the registrant will communicate one of such combination in his ES, 
but the DU may work with a combination different from that in the ES. In such situation a method termed 
“scaling” can be applied. This section is not mandatory; it can be used by the registrant if he wishes to provide 
information on scaling; if so, the section must include, as a minimum:


• Scaling method
• Scalable parameters
• Boundaries of scaling
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This section is helpful for recipients when they are checking if their use is covered and it would typically 
direct them to a website calculator provided by the supplier. 


Section 4 has not been completed in this illustrative example as it is still under development at the time of 
publication. 


More information on how to verify if you are working in the boundaries set by the exposure scenario and 
details on scaling is provided in the Guidance for downstream users13  and the Practical Guide 1314 .


3.2 STANDARD PHRASES IN THE ESCOM CATALOGUE


The ESCom Standard Phrase Catalogue was used extensively in developing the example. Version 1.4 was 
used, the version available at the time of publication.


Existing standard phrases were selected as much as possible, whenever they were consistent with the information 
in the illustrative example CSR. Suitable standard phrases were typically available for the use names and for the 
phrases that relate to the conditions of use based on the exposure estimation tools such as ECETOC TRA.


Nevertheless, it was not always possible to identify a suitable standard phrase in the catalogue. Situations 
where this occurred in the illustrative example include:


• For transfer activities, such as those reported in the example at the formulation, industrial end use and 
professional end use stages (see exposure scenarios ES1, ES2 and ES3 respectively) where only the 
PROC definition was available in the phrase catalogue. These phrases (related to PROC 8 and PROC 
9) were  considered too long to be effectively understood by a downstream user.  As a consequence, a 
new set of shorter phrases is proposed in the example.  This has been done for the purposes of clarity in 
the example; under normal circumstances, new phrases have to be submitted for review by the ESCom 
Phrases Group for consideration and eventual inclusion in the catalogue.


• Some sentences or words in the phrases that are available in the phrase catalogue are not aligned/
consistent with terminology in the REACH Regulation, e.g. formulation of preparation instead of 
formulation of mixture. Therefore, phrases aligned to the REACH terminology are presented which are 
currently not in the ESCom catalogue.


• For the environment, the conditions of use linked to the specific exposure assessment (such as related 
to Specific Environmental Release Categories, SPERCs) are often expressed using phrases that are 
not currently available in the ESCom standard phrase catalogue (see for example ES 2 in the example). 
Therefore phrases were used which are currently not in the ESCom catalogue.


In general, when a suitable phrase could not be identified in the ESCom Standard Phrase catalogue, a phrase 
which is currently not in the ESCom catalogue has been used for exemplification purposes for the relevant 
identified use. Where this occurs, the phrase was made as general as possible, so that it can be used in 
other contexts. They may qualify to become standard phrases in the future. In the illustrative example, any 
phrase that does not come from the ESCom standard phrase catalogue has been written in Italic in the ES for 
communication (see Part 2). 


The ESCom Standard Phrase catalogue will be regularly updated, taking into account new proposals from 
sectors and/or tools owners, so that its usability will further improve in the future.


If you generate “new phrases” that are not already included in the ESCom Standard Phrase Catalogue, first 


13 http://echa.europa.eu/documents/10162/13634/du_en.pdf 
14 http://echa.europa.eu/documents/10162/13655/du_practical_guide_13_en.pdf



http://echa.europa.eu/documents/10162/13634/du_en.pdf%20

http://echa.europa.eu/documents/10162/13655/du_practical_guide_13_en.pdf





An illustrative example of the exposure scenario to be annexed to the safety data sheet. 
Part 1: Introductory Note12


check whether similar phrase is already available in the catalogue; if not, try to be as generic as possible so 
that the phrase can applicable to other cases. Involve sector organisations or co-registrants when generating 
new phrases; finally, follow the rules for building phrases as set in the phrase guidance document, and 
consider to submit them as new phrase proposal to the eSDScom website15. 


At the moment, the ESCom phrases are only provided in the English language. Translations are currently part 
of the commercial activities of the IT providers.


15 http://www.esdscom.eu 



http://www.esdscom.eu%20
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4. Generation of exposure scenarios using Chesar


The ES for communication has been generated using ECHA’s Chesar 2.3 tool from an existing chemical safety 
assessment (previously published as the Illustrative example  CSR Example16 ). 


The benefits of using Chesar include:


• It ensures consistency between the ES for CSR (submitted to ECHA as part of the registration dossier) 
and the ES for communication (supplied to downstream users as an annex to the safety data sheet).


• It enables the upload of the ESCom Standard Phrase catalogue and the search for suitable phrases using 
key words or metadata.


• It contains standard phrases associated with the Tier I determinants (conditions of use associated with 
Tier I models such as ECETOC TRA and EUSES), so that they will be automatically included in the ES for 
communication.


• It makes a pre-selection (see paragraph 2.1.2) of those conditions that merit reporting in the ES for 
communication, while permitting the user to deviate from the proposed pre-selection. 


• It facilitates the printing out of the ES in a standardised format17  in paper form.


16 http://echa.europa.eu/web/guest/support/practical-examples-of-chemical-safety-reports
17 See Chesar 2 User Manual – Part 5, https://chesar.echa.europa.eu/web/chesar/support/manuals-tutorials 



http://echa.europa.eu/web/guest/support/practical-examples-of-chemical-safety-reports

https://chesar.echa.europa.eu/web/chesar/support/manuals-tutorials%20
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 Guidance on Annex XV for restrictions 


PREFACE 


This document describes how the authorities (Member States Competent Authorities or the 
Agency on request from the Commission) can prepare an Annex XV dossier to propose a 
restriction under REACH. It is part of a series of guidance documents that are aimed to help all 
stakeholders with their preparation for fulfilling their obligations under the REACH regulation. 
These documents cover detailed guidance for a range of essential REACH processes as well as for 
some specific scientific and/or technical methods that industry or authorities need to make use of 
under REACH. 


The guidance documents were drafted and discussed within the REACH Implementation Projects 
(RIPs) lead by the European Commission services, involving all stakeholders: Member States, 
industry and non-governmental organisations. These guidance documents can be obtained via the 
website of the European Chemicals Agency (http://echa.europa.eu/reach_en.asp). Further guidance 
documents will be published on this website when they are finalised or updated. 


The legal reference for the document is the REACH Regulation (EC) No 1907/2006 of the 
European Parliament and of the Council of 18 December 20061 


 


                                                 


 


1 Corrigendum to Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 
2006 concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a 
European Chemicals Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93 
and Commission Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 
91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396, 30.12.2006) 
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 Guidance on Annex XV for restrictions 


1 INTRODUCTION 


1.1 Overview 


This document provides draft guidance to the Member States and the European Chemicals Agency 
in preparing an Annex XV dossier to propose and justify a restriction on the manufacturing, 
marketing and use under REACH (Regulation (EC) No 1907/2006 of the European Parliament and 
of the Council, of 18 December 2006, concerning the registration, evaluation, authorisation and 
restriction of chemicals (the REACH Regulation)).  


Annex XV of the REACH lays down general principles for preparing dossiers to propose and 
justify restrictions on the manufacture, placin on the market or use of substances within the 
Community. Agreement on proposed restrictions (Commission comitology decision) will lead to the 
addition of any agreed restrictions to Annex XVII. Any subsequent manufacture, placing on the 
market or use of the substance has to comply with the conditions of the restrictions. 


This guidance is intended for use by those within the Member State competent authorities and the 
Agency responsible for the production of Annex XV dossiers to suggest a restriction. The guidance 
will also facilitate industry and other stakeholders interested in following up and contributing to the 
development of an Annex XV dossier.  


The guidance lists and elaborates the different elements that should be considered when developing 
a restrictions dossier. The guidance is intended to assist Authorities developing a restrictions 
proposal to check which of the elements are relevant to the specific case and to provide relevant 
considerations when elaborating those elements in the proposal. The guidance thus assists in 
fulfilling the principles laid down in Annex XV of REACH. 


In this document the term ‘Authority’ is used to refer to the Agency or any Member State authority 
undertaking work on substance evaluation or developing an Annex XV dossier. 


1.2 Links to other REACH guidance and processes 


This guidance is not intended to be used as stand alone guidance. Much of the guidance needed for 
carrying out hazard and exposure assessment and risk characterisation for the purpose of restriction 
proposal is covered in the CSA guidance being developed in RIP 3.2. The same approaches should 
be used in most cases and so these are not repeated here. Instead, this guidance indicates when to 
refer to the CSA guidance, and identifies areas where the approaches in that guidance need to be 
adapted for the purpose of the Annex XV dossier. 


The compliance check under the dossier evaluation may also provide further information where this 
should have been provided in the registration(s). Substance evaluation is likely to be a part of the 
process of producing an Annex XV dossier in cases where further information is needed. As such 
there is a clear link between the two activities. Some of the guidance for Annex XV dossiers may be 
useful for carrying out parts of the substance evaluation, in terms of justifying a request for further 
information based on review of the available data and on risk assessment. Guidance for the 
evaluation procedures can be found in the Guidance on evaluation. 
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A restriction proposal needs to include available information on alternatives for the substance. The 
Guidance on Socio Economic Analysis and the Guidance on authorisation application will also 
contain guidance on gathering and analysing information on alternatives.  


In producing a restrictions dossier under Annex XV, the Authority may carry out a socio-economic 
analysis (SEA). This is briefly described in section 5.6 of this guidance. 


The relevant links to these other REACH guidance documents will be introduced when the 
documents are available. Where necessary overlapping parts are replaced by appropriate references.  


1.3 Structure of this guidance 


This introductory section contains background information. It first starts by explaining the legal 
basis of the procedure and what may prompt a Member State and/or the Agency (through the 
Commission's request) into taking action by developing an Annex XV dossier. The actual guidance 
sections provide an indication of what are the information sources which will serve as the basis for 
the Annex XV dossier, and then provide guidance on how to use such information in order to justify 
and formulate the most suitable restriction proposal (and on how to use the template for the Annex 
XV dossier). The document also provides guidance on how to decide whether a restriction it is the 
most suitable process to tackle the concern. Furthermore, guidance is given on how to proceed 
when, based on the preparatory work for the Annex XV dossier, it is concluded that an Annex XV 
dossier is not the appropriate way forward. It is also the aim of this guidance to provide information 
on the interconnections between the different processes deriving from REACH and the preparation 
of an Annex XV dossier. A part in the development of the restriction proposal is the use and 
documentation of the available information on alternatives and the voluntary evaluation of socio-
economic implications of the restriction, and this is tackled further on in the text. 


The appendices to this document provide the template of the Annex XV dossier and guidance 
required for the preparation of the dossier.  


In addition to the main text of the guidance, the Annexes to this document contain more detailed 
information, and the purpose of this is to have broad guidance in the main text, and if there is the 
need for more detailed guidance the reader can decide to refer to the annexes. 


2 LEGAL FRAMEWORK 


The restrictions procedure is a safety net to address unacceptable risks to human health or the 
environment, arising from the manufacture, use or placing on the market of substances, which need 
to be addressed on a Community-wide basis. Restriction means any condition for or prohibition of 
the manufacture, use or placing on the market of substances. Any substance on its own, in a 
preparation or in an article may be subject, where justified, to restrictions.  


All decisions on whether or not to restrict the manufacture, use or placing on the market of a 
substance are taken by the Commission in the regulatory comitology procedure with scrutiny. Any 
adopted restrictions will be included in Annex XVII to the REACH Regulation, and will thereby 
form part of the REACH Regulation.  


There are a few exemptions from the restrictions in the REACH Regulation. They are for the 
manufacture, placing on the market or use of a substance (1) in scientific research and development, 
(2) in PPORD, if this as well as the exempted quantities are specified in the Annex, and (3) for the 
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use of substances in cosmetic products with regard to risks to human health within the scope of the 
Cosmetics Directive. 


The Annex XV dossier for a restriction shall include information on hazards and risks, available 
information on alternatives and a justification for restrictions at Community level. In addition the 
Annex XV may include a socio-economic assessment. The Annex XV dossier will provide the 
ground for any decision taken by the Commission. If the Commission proposes restrictions to 
consumer use of a CMR substance on its own, in preparations or in articles, no Annex XV dossier is 
required, enabling a faster procedure.  


An Annex XV dossier may be prepared either by a Member State or by the Agency, if the 
Commission asks it to do so or if the Agency considers that the use in articles of a substance 
subjected to the authorisation system poses unacceptable risks. Any Annex XV dossier for a 
restriction will be published (without prejudice to Articles 118 and 119 of the REACH Regulation) 
on the internet to invite interested parties’ comments. The Agency’s Committees for Risk 
Assessment and for Socio-Economic Analysis will both form an opinion on the suggested 
restrictions, taking into account the dossier and any interested parties’ comments received.  


To prevent duplication of work, any Member State is requested to notify the Agency that it 
proposes to prepare an Annex XV dossier for a restriction (Article 69 (4)). The Agency will 
maintain a list of Annex XV dossiers for restrictions that are planned or underway. For substances 
on this list, no other restrictions dossier shall be prepared (Article 69 (5)). The Member State that 
has notified the preparation of a dossier that is included on the list has to prepare the Annex XV 
dossier within 12 months of notification.  


Therefore, when the Authority considers the need for developing an Annex XV dossier for a 
restriction, the first step is to check via REACH-IT the ‘registry of intentions’ whether another 
Member State or the Agency is already preparing such an Annex XV dossier on the same substance. 
The Agency’s registry of intentions includes also information on the intentions of Authorities to 
prepare an Annex XV dossier for harmonised classification and labelling and for identification of 
SVHCs. It is recommended that the Authority checks also the stage of any such work on the same 
substance. If the Authority decides to proceed with the preparation of a restriction proposal 
although other Annex XV dossier for harmonised C&L or for the identification of SVHC is under 
preparation, it is recommended that he contacts the other Authorities working on the substance to 
ensure that work is not duplicated. The registry is accessible for the Agency, the Commission the 
Member States and interested parties.  


Member States need also to consider carefully what the appropriate timing is for the notification of 
the intention to prepare a restrictions dossier under the restrictions procedure. It is recommended 
that a notification should only be made if there is sufficient confidence that an Annex XV dossier 
can be finalised within 12 months from notification and that it is likely that the dossier will 
conclude that a restriction is necessary to address unacceptable risks to human health or the 
environment at the Community level.  


The main timeline of the restriction procedure is given in the figure below. 
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An overview of the compilation of an Annex XV report proposing a restriction is described in 
chapter 5.1 and more detailed guidance is given in chapters 5.2 to 5.6. Figure 1 below shows 
the main tasks to be taken by Authorities when preparing a restriction proposal.  


Figure 1     Overview of Authorities’ actions throughout the preparation of a 
restriction proposal 
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3 WHAT PROMPTS A RESTRICTION DOSSIER? 


This section presents some examples of situations which may prompt a Member State or the 
Commission to consider a restrictions proposal.  


Some of these triggers in the first group may lead a Member State to propose the substance 
for substance evaluation in order to request the data required for the restriction proposal. The 
Agency may then include such a substance on the Community rolling action plan for 
substance evaluation. The result of the substance evaluation may then trigger a restriction 
proposal.  


The examples are not intended to be exhaustive since the motivation for initiating the 
restrictions process may depend on several different factors, including specific characteristics 
of the substance of concern.  


Examples of triggers for initiating the restrictions process  


• Where there are a number of available Chemical Safety Reports (CSRs) for one substance, 
even if each CSR demonstrates that the risks related to the activities covered by each 
registration are adequately controlled, the aggregation of the exposure related to all of the 
activities covered by the CSRs may lead to risks which may not be adequately controlled. 
For example, this could be through multiple human exposures from different sources 
including exposure via the environment, e.g. simultaneous exposure via inhalation of air, 
water intake, food consumption, handling of preparations and/or articles releasing the 
substance, where different components of the exposure arise from activities covered by 
different CSRs. Alternatively, it may be that the total environmental exposure from 
aggregated sources is considered likely to cause an unacceptable risk at regional level. 
This may be shown by combination of the largest regional concentrations from a single 
CSR with the local concentrations from others, or the sum of the individual regional 
PECs, for example. 


• There may be combined exposure due to the formation of the substance of concern 
through degradation of another substance(s). Two examples where several/many 
substances were found to have the potential to break down to produce the same substance 
are presented in the box below. 


Example 1     Examples of substances identified as posing a risk and produced by the 
breakdown of other substances 


 


 


 


 


 


 


 


 


 


Nonylphenol - the ethoxylate derivatives of nonylphenol break down under some 
circumstances to form nonylphenol. Production of the ethoxylates is the production of 
another substance, or rather a range of substances, which might not be considered together 
as a group. These substances act as a further source of the original substance over and above 
what is released from direct use. 


PFOS - a range of related substances could break down to give PFOS. In this case, most of 
the parent compounds are not made directly from PFOS itself, but involved several steps in-
between. To produce an Annex XV dossier, one would need to identify (as far as possible) 
the possible parent compounds that could degrade into the substance. Where they exist, 
CSRs for the parent compounds could be used. Calculations would need to look at the 
contributions made by each product (or groups of products) to the overall emissions or 
levels of the substance of concern. 
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• A further situation could be where a registered substance (or substances) breaks down to 
give a product which is not produced or imported (and therefore is not subject to 
registration) or to a product which is not yet subject to registration (due to tonnage) and 
which may give rise to concern.  


• When a single registration is available, there may still be cases where there is a need for a 
Community-wide restriction. However, in these cases the preliminary work before 
proceeding with preparing an Annex XV dossier is important to ensure that identified 
risks are addressed with an appropriate action.  


• A restriction under REACH may be an appropriate measure in cases where the proper 
implementation and enforcement of risk management measures under other REACH 
processes or under other legislation is not possible to achieve. Such cases may include: 


o substances having a wide range of uses associated with multiple exposures; 


o substances which may be widely used by consumers in several applications 
and for which the conditions of safe use cannot be ensured. 


It is possible that more than one of the above may be valid for any given substance.  


Triggers resulting from enforcement  


• Substance evaluation or a compliance check of dossiers by the Agency identifies 
unacceptable risks that may not be dealt with appropriately by proper implementation of 
other REACH requirements. 


• Enforcement shows that the implemented risk management measures are insufficient and 
that better enforcement cannot reduce the risks to acceptable levels. 


• Enforcement and monitoring of other legislation provides evidence that controls set at the 
Community level (for instance, environmental quality standards, emission limit values or 
occupational exposure limits) cannot adequately manage the risk and a change of these 
values would not be the right measure to achieve the aim.  


Limits – when should an Annex XV dossier not be prepared?  


An Annex XV dossier may not always be the right way to address the identified risks to 
human health or the environment. To be aware of the limits of the restrictions procedure 
under REACH can save a lot of time and resources.  


There are limits set out in the REACH Regulation itself: 


• A substance included in Annex XIV (the list of substances subject to authorisation) may 
not be subjected to new restrictions addressing risks related to the intrinsic properties 
specified in Annex XIV apart from the risks from the presence of the substance in 
article(s) (Article 58 (5) and (6)). Article 69 (2) requires the Agency to consider for each 
substance subjected to authorisation whether there are unacceptable risks from the use of 
the substance in articles after the sunset date set in Annex XIV.  


• For the re-examinations of existing restrictions a decision whether this should be done will 
have to be taken by Comitology (advisory procedure) based on evidence presented by the 
Member State or the Agency (Article 69 (5)). 


A restriction should not be considered to be the universal solution for solving enforcement 
problems, as all restrictions also need to be applied, monitored and enforced. What is relevant 
is that all persons who have to comply with any legal obligations are aware of these 
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obligations and know how to define risk management measures (RMMs) and operational 
conditions (OCs) required for fulfilling the obligations. The REACH Regulation provides 
tools to identify RMMs and OCs in the chemical safety reports and communicate these in the 
safety data sheets or other information to downstream users.  


There may also be situations where it can be recognised already at an early stage that an 
identified risk may not directly require the introduction of Community-wide restrictions and 
other action, e.g. enforcement may be considered as well. Some examples could be the 
following:  


• The CSRs produced by manufacturers, importers and downstream users may recommend 
different risk management measures for the same activity and some of these are not 
adequate.  


• The modelling or calculation methods used to estimate exposure concentrations may 
prove to be not suitable for the substance, resulting in the under-estimation of exposure 
levels. This may arise when new data on substance properties or re-interpretation of 
existing data may lead to higher calculated concentrations which may be of concern.  


• For effects, the trigger for the Authority’s interest may be new data on effects (human 
health effects or environmental effects), or the re-interpretation of existing data. Where 
exposures have already been assessed (in CSRs for example) the new effect data would 
presumably indicate that the exposure levels were now expected to lead to an 
unacceptable risk. 


It is recommended that such new data, or re-interpretation of existing results, are first 
discussed with registrants, who should, as appropriate, revise their CSRs. If such revision 
results in adequate management of the risks, the Authority would generally not need to 
initiate the restrictions procedure (although this may depend on the severity of the effects 
shown by the new data). 


When the risk is relevant in just one Member State, there is no basis for it to be addressed on 
a Community wide basis. In this case the Member State might have to consider a case under 
Article 95 (5) of the Treaty. In cases where one Member State identifies a risk and there is no 
information whether this is the case only in this Member State, it is recommended that they 
should inform other Member States about this concern to find out whether the concern is 
shared.  


4 INFORMATION FOR THE PREPARATION OF A RESTRICTION 
DOSSIER 


4.1 Information sources  


For the decision on whether there is a risk to human health or the environment, all available 
information on the hazards and risks of the substance should be gathered and evaluated. This 
information may stem from registrations and evaluations under REACH or from any other 
source. 


Article 69 (4) requires the Agency or the Member State to refer to any dossier, chemical 
safety report or risk assessment submitted under the REACH Regulation as well as any 
relevant risk assessment submitted for the purposes of other Community Regulations or 
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Directives. Any Member State or the Agency may request such information from any 
Community body holding such information.  


The main source of information on substances under REACH is the registration dossier(s). A 
registration dossier will be produced by each manufacturer or importer registering the 
substance. These will be stored within IUCLID in the REACH-IT system. The registration 
dossier consists of a technical dossier and, in some cases a Chemical Safety Report (CSR).  


A technical dossier is submitted for all substances manufactured or imported in quantities of 
one tonne or more per year per manufacturer/importer. The technical dossier includes 
information on manufacture and identified uses and on uses the registrant advises against. The 
technical dossier also includes study summaries and robust study summaries. In the case of 
multiple registrants for one substance, most parts of the technical dossier will be submitted in 
a joint dossier including these summaries unless companies demonstrate that they have 
reasons to submit parts individually. The information required to be included in this technical 
dossier is all of the relevant physicochemical, toxicological and ecotoxicological information 
available to the registrant; the minimum required depends on the quantity manufactured or 
imported, with thresholds of 1, 10, 100 and 1,000 tonnes leading to increased data 
requirements. The time by which the registration is required to be submitted also depends, in 
the case of phase-in substances, on the quantity and the classification of the substance. Details 
of the information requirements are set out in Article 10 and Annexes VI to XI of the REACH 
and are included in the Guidance on registration, the Guidance on information requirements 
and the Guidance on the Chemical Safety Report.  


For substances produced or imported in quantities of ten tonnes or more per year per 
manufacturer/importer, a CSA is required to accompany the technical dossier. This includes a 
hazard assessment (human health and environment) and a PBT/vPvB assessment for the 
substance. If this hazard assessment shows that the substance meets the criteria for 
classification according to Directive 67/548/EEC, or the substance is assessed as a PBT or 
vPvB, then an exposure assessment, including the relevant Exposure Scenarios (ES), and risk 
characterisation must also be carried out. ES include information on Operational Conditions 
(OCs) and Risk Management Measures (RMM) that the registrant implements and 
recommends for the actors down the supply chain to adequately control the risks. The results 
of the CSA are documented in the CSR. In addition, a Downstream User (DU) that uses a 
substance on its own or in preparation outside the conditions described in an ES 
communicated to him, needs to prepare a DU CSR, if he is not exempted in accordance with 
Art 37(4). DU reports to the Agency, where required, include brief descriptions of uses. More 
guidance can be found in the Guidance for Downstream Users 


A further source of information under REACH is through dossier or substance evaluation. 
Under compliance check (part of the dossier evaluation) registrants may be required to submit 
any information needed to bring the registration(s) in compliance with the REACH 
requirements. Substance evaluation is the procedure by which further information (such as 
testing or exposure and use information) may be requested to clarify risks from substances. 
After the generation of any requested information, conclusions will be drawn and 
documented. 


The amount of information available to an Authority when beginning the preparation of an 
Annex XV dossier will, therefore, depend on the status of the substance in REACH, and this 
may have an influence on the development of the dossier. Possible scenarios of data 
availability through REACH are: 
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• Substance is not registered;  


• Substance has been registered but no CSR exists (i.e. the substance is produced at 
quantities <10 tonnes/year); 


• Substance has been registered and a CSR exists; 


• Substance has been registered and has undergone dossier or substance evaluation. 


There could also be situations where more than one of these applies, in particular where some 
manufacturers or importers dealing with higher tonnages have registered the substance, but 
the timetable for other registrations at lower tonnages is still to be completed, or where an 
already registered substance is imported or manufactured by a new manufacturer/importer, 
resulting in a new registration. 


Where a substance has not been registered, then there will be no information within the 
REACH-IT system at the time, apart from the possible classification and labelling inventory 
entries, and so other sources of information will then need to be considered. Reviews may 
have been produced by other fora such as the OECD, IPCS, IARC, national reviews by 
Member States etc., and if so it will be useful to use these to identify the information that is 
available. There may also be new studies published in the literature or new research reports. A 
more detailed search of the literature may help to identify relevant information where there 
are significant gaps in any available reviews, or where there are no reviews.  


Given the possible importance of the outcome, it is recommended that the primary sources of 
data, for example the full study reports, where available to the Authority, should be reviewed 
for the Annex XV dossier, particularly for the key studies. Information from secondary 
sources should not generally be used as the basis for the proposal unless there is a high 
confidence in the robustness of the approach used to review the data for the secondary source 
(for example where it is documented that the secondary source had recently reviewed the 
original full study report against known and acceptable criteria). 


Confidential data 


A registrant may identify certain information in their registration as commercially sensitive. If 
the justification with regard to information listed in Article 119 (2) is accepted as valid by the 
Agency, then this information will be marked as commercially sensitive in REACH–IT. Such 
information can be used in the preparation of an Annex XV dossier for discussion with the 
Agency and Member States, as such discussions can be confidential. However, such 
information must not be included in any documents to be used for public consultation. The 
Authority therefore has to consider this when preparing an Annex XV dossier. It is 
recommended to include or mark confidential information in such a way (e.g. in separate 
annexes) that it can easily be left out when the Agency publishes an Annex XV dossier for 
commenting in accordance with Art 69(6).  


Authorities need to pay attention also to information listed in Article 118 (2). Information to 
which access cannot be granted under Article 118 must not be published on the internet 
because the Agency would already have to deny access to such information on request in a 
single case on the basis of Regulation 1049/2001. 


The general provisions on access to information are twofold:  


- Some pieces of information will be made available over the internet in accordance 
with Article 119 (1).  
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- Access to other pieces of information will be granted by the Agency on request on a 
case by case basis in accordance with Regulation 1049/2001, as per Article 118 (1). 
Regulation 1049/2001 defines cases in which access to information has to be denied 
e.g. for reasons related to the protection of commercial interests which are further 
explained in Article 118 (2). It also requires the Agency to check with companies that 
have submitted information to it whether the company claims that the information 
asked for is confidential. The Agency then has to take a decision. 


4.2 Obtaining further information 


Any restriction of the manufacture, use or placing on the market of a substance to address 
unacceptable risks to human health or the environment on a Community wide basis will be 
adopted by the Commission if it is sufficiently justified. Logically, the Annex XV dossier for 
the restriction needs to contain sufficient information to support the proposal. Thus, if an 
Authority considers addressing an initial concern over an unacceptable risk, it will have to 
verify that sufficient information is available to support the restrictions proposal.  


The first step should be to verify whether the initial concern over the risk to human health 
or the environment can be substantiated. Information for that purpose may be available 
from the Agency because it has been submitted in registration dossiers or as a result of dossier 
or substance evaluation or from any other source. 


Generally, the restrictions procedure may be initiated with or without having completed any 
evaluation procedure. This depends merely on whether or not sufficient information is already 
available.  


If more information is needed to decide whether an initial concern over the risk is justified, 
the evaluation mechanisms set out in REACH may be used to require registrants of the 
substance concerned to generate more information on its hazards and risks. Other parts of the 
Annex XV dossier will have to be developed by the Authority itself. The Guidance on 
evaluation describes the possibilities to obtain further information via these REACH 
procedures.  


In addition to the formal way provided by the evaluation procedures to require information 
from registrants, the authority may decide to contact registrants or other relevant actors to 
request information needed. Even though it is not required, the consultation of stakeholders at 
this early stage is recommended. Any results from such consultation should also be included 
later in the Annex XV dossier. 


Any examination of an initial concern over a risk – on the basis of sufficient information – 
will lead to one of the two conclusions:  


1. The initial concern over the risk to human health or the environment is substantiated 
by the information. In this case the next steps for the preparation of the Annex XV 
dossier should be followed. 


2. The initial concern over the risk cannot be substantiated. It is recommended to 
document the conclusion that restriction is not needed and to consider communicating 
it to the other Member States and to the Agency also in case this conclusion was made 
from the available information without an evaluation of the substance.  


Figure 2 gives an overview of the possibilities to obtain the information needed for deciding 
which one of these two conclusions is relevant. 
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Figure 2     Possibilities to obtain information from substance evaluation to decide on the 
need for a restriction 
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4.2.1 Dossier and substance evaluation 


Evaluation may provide information that is useful for developing restrictions proposals and 
the outcome of evaluation should be considered. This is summarised below, the Guidance on 
evaluation provides further details.  


Dossier Evaluation 


A first consideration may be whether the information should already have been submitted to 
the Agency in a registration dossier, i.e. whether there is a registrant who is not complying 
with the registration requirements.  


With regard to hazard information the answer to this question depends on the quantity of the 
substance registered as the information requirements depend on tonnage bands, and on the 
justification for any waiving statements. If the missing information should have been 
submitted in a registration dossier, the compliance check under dossier evaluation could be 
the right tool to generate the missing information.  


If the Agency is preparing an Annex XV dossier and considers that information is missing 
that should have been submitted under registration, it may decide to perform a compliance 
check of the dossier.. If a Member State considers that information is missing that should 
have been submitted under registration, it should inform the Agency which may decide to 
perform the compliance check.. The Member State may also make use of Article 45 (5), to 
notify the Agency at any stage of a substance that it suggests as a priority for substance 
evaluation. Substances included on the Community rolling action plan for substance 
evaluation are a priority for dossier evaluation. The Guidance on priority setting for 
evaluation provides further details on how substances are prioritised for dossier and substance 
evaluation.  


Note that the Agency also keeps a list of all dossiers being checked for compliance. This list 
will be made available to the Member State competent authorities. 


The Agency shall use the information obtained from the dossier evaluation for the purpose of 
setting priorities for substance evaluation. The competent authority of the Member State shall 
consider how to use the information obtained inter alia for the purpose of preparing any 
restrictions or suggesting a substance to be included as a priority for substance evaluation on 
the Community rolling action plan.  


If the information generated under dossier evaluation is sufficient to decide whether there is a 
risk, one of the two numbered conclusions described under point 4.2 shall be drawn and 
documented. 


Substance Evaluation 


If the information included in a registration dossier(s) is not sufficient to decide whether there 
is a risk, substance evaluation may be considered. Substance evaluation is the tool to require 
from registrants further information that may be used to verify whether a substance 
constitutes a risk to human health or the environment where there are grounds to consider that 
such a risk exists. 


Substances to be evaluated have to be included on the Community rolling action plan. Article 
45 (5) allows any Member State at any time to suggest a substance to the Agency for 
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inclusion in the Community rolling action plan, if the Member State possesses information 
suggesting that the substance is a priority for evaluation. The Agency shall then decide about 
the inclusion on the basis of an opinion from the Member State Committee.  


The competent authority of the Member State shall examine any information submitted, and 
consider how to use the information obtained for the purposes of, inter alia, the restrictions 
procedure. It has to inform the Agency, the Commission, the registrants and the other 
Member States of its conclusions. 


4.2.2 Informal consultation in the preparation of an Annex XV dossier  


Although Annex XV includes no specific requirement for Authorities to engage in 
consultation, stakeholder involvement in the process is important. Consultation of industry 
and other stakeholders may be an important way for the Authority to obtain additional 
information although stakeholders have no legal obligation to provide information for the 
development of an Annex XV dossier. It should be noted that the term consultation is used 
throughout this document to refer to contacts with stakeholders aiming at voluntary 
submission of information and should not be confused with the formal request for 
commenting and providing information which will follow the submission of a finalised 
dossier to the Agency (such as under Article 69(6) of the REACH). 


The Authority preparing the dossier should decide upon the need for consultation and the 
resources and time to be allocated to consultation activities. However, Authorities are 
encouraged to engage stakeholders and other interested parties in the development of the 
dossier as early in the process as possible. This will facilitate the timely collection of the 
necessary information and will contribute to the transparency and representativeness of the 
restrictions dossier. At the very least, the Authority should consider informing the identified 
interested parties that work related to a possible restrictions dossier has been initiated (this is 
not the formal notification to the Agency of the intention to produce a restrictions dossier).  


Consultation for a restrictions procedure should have clearly identified objectives and be 
time-bound. The depth of consultation should also be proportional to the severity and 
complexity of the situation. The approach for and means to carry out any informal 
consultation depends on the case, e.g. which types and how wide groups of actors may be 
affected by the considered restriction. The consultation can take any form from addressing 
selected actors with targeted questions to an open call for contribution via internet. The 
documentation of stakeholder consultation is discussed in chapter 5.7.  


Appendix III     ppendix III illustrates types of information that may be sought from different 
types of consultees for different parts of an Annex XV restrictions report. The table is not 
exhaustive and both the types of information and the types of consultees will vary on a case -
by- case basis. 


The Agency and the Commission services are not included in the table. The Agency 
Committees will be in charge of assessing the restrictions dossier once it has been submitted, 
and the Commission will be in charge of making the decision. However, the Authority may 
contact them with technical queries or to request advice (for example, in the interpretation of 
Community legislation). 


Authorities should critically assess data from consultation, taking into consideration who is 
providing information, what vested interest each party has in the introduction (or not) of any 
restriction and the quality of the submitted information.  







 Guidance on Annex XV for restrictions 


4.2.3 Grouping 


Grouping of substances may be relevant for the restriction procedure in two different ways.  


Firstly, registrants may have grouped substances for the purpose of preparing a chemical 
safety assessment (Annex I of the REACH Regulation, Section 0.4). This ‘CSA grouping’ 
will affect the information basis available for the restriction procedure.  


It may concern grouping of substances for which the physicochemical, toxicological and 
ecotoxicological properties are likely to be similar or follow a regular pattern as described in 
Section 1.5 of Annex XI of the REACH Regulation. This will mean that for those properties 
that lack data, information can be used or interpolated from substances within the group. 
Another type of the ‘CSA grouping’ is when the registrant concludes that the CSA carried out 
for a substance is sufficient to assess and document that the risks of another substance are 
adequately controlled even if this other substance has no similar intrinsic. If a registrant uses 
either of these ways of grouping, he needs to provide in his CSA a justification for this. When 
preparing a restriction proposal the Authority needs to consider on a case-by-case basis for 
which substances in the group a restriction is justified. 


Secondly, the Authority preparing a restriction proposal may wish to cover a number of 
related substances by the same Annex XV dossier. This could be the case when the key 
property in combination with the exposure that causes the risk leading to the proposal of a 
restriction is shared by several related substances. Examples of such a case from the current 
restrictions of marketing and use under Directive 76/769/EEC are nonylphenol and 
nonylphenol ethoxylates, and short-chain chlorinated paraffins. The Annex XV dossier has to 
provide sufficient information to support the restriction of all substances covered by the 
proposal. 


4.2.4 Transparency  


It is important that the process of developing a restrictions dossier is transparent. 
Transparency means that available information has been taken into account and is reported in 
an unbiased manner, and all assumptions and methodologies used are clearly explained. In 
this context, the analysis needs to be: 


• based on sound information: the reliability of information sources and the subsequent 
assumptions need to be evaluated and documented in the report; 


• open to review: assumptions, conclusions and decisions should be open to review so that 
new or improved information may be taken into account as the development of the 
restrictions dossier progresses; and 


• reflective of the uncertainties: areas of uncertainty including how these have been 
identified, how they impede the assessment and what has been done (or would need to be 
done) to reduce the uncertainty, should be described in the restrictions dossier. 


Uncertainties may influence the preparation of a restrictions dossier. These largely arise 
because of a lack of information or a lack of knowledge about the consequences of a given 
action, and may include: 


• knowledge uncertainty (for example, uncertainty on the nature of risks from alternative 
substances or techniques); 


 23







Guidance on Annex XV for restrictions 


• real-world uncertainty (for example, uncertainty on whether all sites involved in risk 
management will comply with a certain legal requirement or what the socio-economic 
implications of RMOs might be); and 


• scientific or data uncertainty (for example, uncertainty on the quality and/or quantity of 
toxicity data for the substance of concern). 


Uncertainties need to be addressed in the Annex XV restrictions report by: 


• defining and documenting uncertainty and its boundaries (i.e. show where uncertainty 
exists, how it affects the analysis and justification for the proposed restriction); 


• describing assumptions clearly; and 


• explaining the actions taken to reduce uncertainty. 


Guidance on dealing with uncertainty through a range of different analytical methods is 
provided in the SEA guidance (XXX). Also, the CSA guidance (XXX) provides guidance on 
dealing with uncertainty in the field of risk assessment.  


5 PREPARATION OF AN ANNEX XV RESTRICTIONS DOSSIER 


5.1 Overview  


5.1.1 What is an Annex XV dossier? 


The Annex XV dossier consists of two parts, in parallel to the registration dossiers for 
substances manufactured or imported in quantities of ten tonnes or more per year per 
manufacturer/importer which consist of a technical dossier and a Chemical Safety Report 
(CSR). The two parts of the Annex XV dossier are: 


1 The Annex XV report. For consistency between all the documentation prepared under 
REACH, the format of the parts of the Annex XV report relating to the hazard and risk 
assessment of the substance follows closely that for (evaluation and of) the CSR. The 
basic format has been adapted to the specific requirements of the individual Annex 
XV dossiers in some cases. The formats for Annex XV report are included as 
Appendices to the guidance. The report will be produced and attached to the technical 
dossier in IUCLID.  


1. A technical dossier supporting the Annex XV report and stored in IUCLID. This can 
include robust study summaries imported from registration dossiers available in IUCLID. 
These reference study records may be annotated by the Authority. Robust study 
summaries or study summaries can also be created by the Authority in the case of 
additional data being available (see appropriate guidance from the Guidance on 
registration).  


The term Annex XV dossier is used to refer to the package of the Annex XV report and the 
technical dossier. The guidance on reporting given in Appendix IIrelates to the preparation of 
the Annex XV report. 
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5.1.2 Workflow  


A proposal for a restriction has to: 


• show that a substance on its own or in a preparation or article poses a risk that needs to be 
addressed (chapter 5.2) 


• provide justification for restriction at Community level that  


− action is required on Community-wide basis (chapter 5.3) 


− a restriction under REACH is the most appropriate Community wide measure 
(chapter 5.4) 


• include available information on alternative(s) (chapter 5.5) 


• describe how stakeholders have been consulted during the preparation of the proposal 
(chapter 5.7) 


In addition a restriction proposal may include a socio-economic assessment (chapter 5.6).  


The final proposal for a restriction together with justification and supporting information will 
be documented in an Annex XV report.  
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Figure 3     Outline of the successive components of the preparation of an Annex XV 
dossier proposing a restriction. 
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The workload for completing an Annex XV dossier will vary from case to case. Firstly, the 
workload will depend on the extent and nature of the case, e.g., number of uses covered and 
the importance and complexity of substitution. Furthermore, the workload is expected to be 
proportional to the availability of existing data. If for example a substance is registered and 
evaluated the hazard, exposure and risk related parts of the Annex XV dossier will be 
relatively easy to complete and the highest workload will be on preparing justifications on the 
need for action at Community level and that the suggested restriction is the most appropriate 
Community wide measure. In a case where a part or most of the information on hazards, 
exposures and risks required for the development of an Annex XV dossier is lacking then it is 
expected that this process will be more resource intensive since the relevant information 
needs to be gathered and the required assessments and justifications will have to be 
developed. In cases where further information is needed to substantiate the risk, it is 
recommended to first propose the substance for inclusion in the Community Rolling Action 
Plan for substance evaluation and then, if there is a concern, proceed with the Annex XV 
dossier. It is highly recommended to go through such workload considerations prior to 
notifying the Agency about the intention of completing an Annex XV dossier due to the 
restricted timeframe within which the Annex XV dossier has to be completed. 
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General types of consultees Stage in the 


restrictions 
procedure 


Authorities in other Member States and 
non-EU countries 


Trade associations and 
companies (manufacturers, 
importers and users) 


Labour 
organisations 


Consumer groups Experts in academic 
and research 
community 


Information on the 
effectiveness of 
implemented 
RMMs and 
compliance with 
ELRs 


 Scope for improvement of implemented 
RMMs 


 Information on past potential of 
enforcement of implemented RMMs 


 Scope for introducing national measures 


 Scope for improvement 
of implemented RMMs 


 Scope for 
improvement of 
implemented 
RMMs 


 Scope for 
improvement of 
implemented 
RMMs 
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improvement of 
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RMMs 


Identification of 
RMOs 


 Advice on past effectiveness of RMOs 
and implementation tools 


 Information on current state and 
structure of the relevant markets in their 
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during their implementation. 
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effectiveness of RMOs 
and implementation tools 
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Appendix IV     Appendix IV includes examples of different types of cases where a restriction 
proposal is considered and the anticipated workload for the preparation of an Annex XV report. 


5.1.3 Ke


RMMs and d for 
concrete risk l the 
exposure to t xposure reduction equipment 


 this ission/exposure 
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conditions in 


ELRs: existi gulatory 
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OCs or take o nomic 
instruments an


RMOs: risk m anges to legislation or other 
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W


There may b er but 
concludes at igure 4 
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OCs: risk management measures and operational conditions. This term is use
management measures and operational conditions taken by Industry to contro


he substance of concern. These include both emission/e
and how
levels. 


is operated as well as relevant process parameters that affect the em
trants document, where required, risk management measures and o
an Exposure Scenario (ES) as a part of their Chemical Safety Report (CSR).  


ng legal requirements. This term is used for the existing legislative and re
for Industry resulting from Community and national legislation other than res
 (for example, environmental quality standards, emission limit values or occup


ts). To comply with these requirements, Industry may have put in place RMM
ther action. For the purposes of this document ELRs cover also the existing eco
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comm rpose of Annex VI, section 3.5 is also 
underway. More precise references to this guidance will be added, where relevant, when this 
guidance is available.  


Aim: The aim of this task is to identify the risks that the substance on its own, in a 
preparation or in an article poses to human health or the environment. 
Furthermore, evidence needs to be provided that implemented risk management 
measures and operational conditions are not sufficient.  


Scope: This stage includes hazard assessment, exposure assessment and risk 
characterisation. The basic approach applied in these steps is set out in the 
Guidance on the Chemical Safety Report


on system for brief descriptions of uses for the pu


. The exposure assessment needs to 
take into account Exposure Scenarios (ES) implemented by the industry and 
recommended to actors in the supply chain. It is recommended that the 
Authority also considers the reasons why the risk management measures and 
operational conditions described in the ES(s) are not sufficient and, especially, 
consider whether the monitored or estimated exposure levels correspond to the 
ESs. Furthermore, it should be considered whether the compliance with 
REACH or other legal requirements would sufficiently reduce exposure and 
whether Community wide compliance can be achieved.  


The work can be targeted to focus on certain risks. This targeting may affect the 
hazard assessment or the exposure assessment part or both. 


Outcome: This assessment will form a justification that the substance poses a risk to 
human health or the environment that is not adequately controlled. It will give a 
basis for the development of other parts of a restriction proposal and define the 
scope and focus of that work by identifying  


 which manufacture, placing on the market or use(s) cause the risk  
 in which life-cycle stage(s) of the substance the exposure causing a risk 


occurs 
 which human populations or environmental compartments are at risk.  


 
The information and assessment will be documented in sections 4 to 9 of the 
restriction format (APPENDIX I). The results of the assessment will be 


ion proposal.  


elevant parts of the restriction format and 
submit the documentation to the Agency Forum and Member State CAs.  


 


summarised in the restrict


Exits from 
the 
restriction 
procedure: 


 


If the assessment shows that the substance does not pose a risk, the Authority is 
requested to document the assessment in the relevant parts of the restriction 
format and submit this documentation to the Agency with the conclusion that no 
further action is needed. The Agency will store the assessment in the REACH 
IT. The purpose of this documentation is to ensure that the work already done is 
not lost and can be used by other actors dealing with the substance.  


If the assessment indicates that the risk would be sufficiently reduced by 
compliance with already existing legal requirements and that Community wide 
compliance could be achieved via enforcement, the Authority is requested to 
document this conclusion in the r
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Figure 4     Overview of the identification of risk(s)  


 


5.2.1 Targeting the assessment  


The areas (e.g. manufacture/uses, sources of exposure, risks) which the Authority should address in 
a restriction proposal will be largely determined by the nature of the initial concern leading to the 
preparation of the dossier. The decision to target the dossier should be considered carefully. Any 


ase-by-case decision on when and how to target the restriction procedure needs to be taken on a c
basis. It should be recognised that targeting may not be the most effective way to address the overall 
risks from a substance. Qualitative or quantitative sensitivity analysis may be used to support 
decisions on targeting. Further guidance on sensitivity analysis is provided in the Guidance on 
Socio Economic Analysis. The targeting decision, boundaries of the restriction proposal and 
underlying justification for the targeting need to be documented. Some advantages and drawbacks 
to targeting are summarised in the box below. 
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Advantages and drawbacks of targeting 


Advantages may include: 


• simplifies the process; 
• allows resources to be used effectively; and 
• the proposal for a restriction can be prepared more quickly. 
 


Drawbacks may include:  


• danger of oversimplification. Links between sources of exposure and the actual populations / 
environmental compartments exposed may not be obvious; 


• important sources of exposure may be neglected and so not be considered;. 
• the substance may have effects on endpoints other than those considered; 


 reassessed at a later time to address other issues; 
 changes to adopted restrictions later if all areas are not addressed; 


d 
• limited


• the substance may have to be
• there may be a need to make


an
 coverage in the dossier may make comparison with alternatives difficult. 


Two typ
a limited


es o  only 
 pa cific 


concern req e clearly 
defined  those parts of the dossier relevant to the concern would 
be com  any CSRs submitted under registration.  


The second type of targeting, the ‘CSR review targeting’, focuses the review and assessment work 
on those ar n 
undertaking  
relevant. Th g the 
substance w
review relev ossier 
which areas  the 
source docu


The follow amples for further targeting when reviewing information during the 
preparation of an Annex XV dossier :  


• Human health risk versus environmental risk - it may be clear from the registration information 
or from substance evaluation that there is no concern about health effects, so that the dossier 
could address only the environmental aspects (or vice versa). 


es of release or exposure - not all sources may be significant:  


the 
compartment of concern after release. 


 it may be possible to make order of magnitude 
estimates of emissions from different sources, and to identify those which are not significant 
contributors. These may then be omitted from further investigation. 


f targeting could be considered. The first, the ‘rapid restriction’ targeting, is where
rt of the possible assessment is included. This would relate to cases where a spe
uirin  p d, where the effects and the related exposure arg rompt action is identifie


nly and can be addressed directly. O
pleted, taking account of relevant parts of


eas considered to be of most concern, and refers to CSRs (where available). Whe
 this, the Authority may cover other areas not covered in the CSRs, where considered
is may produce a more complete assessment and will be more useful in comparin
ith possible alternatives. The assessment will be more robust if the Authority is able to 
ant information in the CSRs. The Authority should make clear in the Annex XV d
 have been reviewed and agreed by the Authority, and which have been taken from
ment without further review. 


ing are some ex


• Identifying key sourc


− The concern may be for the compartment to which the substance is released, and only 
certain uses (or manufacture) and related lifecycle steps may have direct releases to this 
compartment. Attention could be focused on these sources. There may be a need to 
investigate to some extent that releases from other uses do not transfer significantly to 


− Targeting may also take place where concerns arise from diffuse emissions and for 
background concentrations. In such a case,
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− man exposure is estimate ork sure 
. It m ossible to make a quick comparison between these 


det at one or more do not lead to significant exposure, in 
ure through the environment is significant, 


the comments in the point above will be relevant. 


ments - if the substance has properties which indicate that it stays in one 


fects, for use in the risk characterisation. 


eport


 Hu d as a combination of w place, consumer and expo
through the environment ay be p
possible contributions and 
which case they can be neglected. Where expos


ermine th


• Targeted compart
compartment, then only the effects data for that compartment will be relevant. 


Targeting may also be relevant for alternatives, but Authorities should be aware of the possible 
drawbacks from targeting which are relevant when considering alternatives. This issue is discussed 
in chapter 5.5 of this guidance and further comments on the targeting of specific aspects of the risk 
assessment are included in the following sections. 


5.2.2 Hazard assessment  


Aim: The objective of the hazard assessment in the context of restrictions proposals is to 
identify PNEC and DNEL values, or to determine values with other appropriate 
methodologies in the case of non-threshold ef


Scope: The Guidance on the Chemical Safety R  describes how to prepare health and 


instances where more specific comments are made or directions to more specific 


ented in sections 5 to 7 of the restriction 
PENDIX I). 


on needed is the PNEC and DNEL values related to the endpoints identified by the 
Authority as being relevant for the production of the dossier, or the study summaries from which 
the PNEC and DNEL values are to be derived. This may include supporting information on related 
endpoints or substances, and physico-chemical data needed for the interpretation of the studies.  


Information sources under REACH are considered in Section 4.1 of this guidance. The main parts 
of the CSRs or technical dossiers of relevance are: 


environmental hazard assessment. The basic steps required for this section are: 
 Information collection. 
 Information review. 
 Dossier sections completion 


 
The amount of work required for these steps will depend to some extent on the degree 
to which the Authority is producing a targeted assessment, and also on the stage in the 
REACH process at which the substance is being considered, but the same general 
principles apply. In principle, any of the endpoints included in the Annex XV restriction 
report format could be relevant, and so the guidance in this section is of necessity 
presented in general terms. Hence for the most part no distinction is drawn between 
health related endpoints and environmental endpoints. There are, however, some 


guidance given. 


Outcome The information and assessment will be docum
format (AP
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Topic Sections in technical dossiers Sections in CSR (all in Part B) 


Human health hazard assessment Section 6 Section 5 
Environmental Hazard Assessment Section 5 Section 7 


Informat


In most c tion 
dossier(s) A guidance 
(XXX) an es there will be just one data set as submitted 


le  
registratio e 
available he 
PNECS a  
prompted


Bearing i  
as many ible, 
recognisin


There are


1. Th  is 
re


2. Th  be due 
to n 
no e from clarification or 
ge eed to 
de  
da


In the sit ble for the substance, the Authority will need to 
d
using the CSA guidance (XXX), and the same guidance followed in deriving the PNEC and DNEL 
values.  


T  substances as part of preparing 
the Annex


Preparin


The relev an 
health hazard assessment and Section 7 on environmental hazard assessment. The work required to 


depend on the outcome from the review of the CSRs or of the available 


ion review 


ases the starting point will be a review of the DNEL and PNEC values in the registra
. Criteria for the validity and relevance of studies are included in the CS
d this guidance should be used. In many cas


by the ad registrant. In cases where the registrants did not share data in compiling their
ns, the reasons provided for this should be examined. There may be a broader data bas
when the different submissions are combined, and this could allow the revision of t
nd/or DNELs (which should be done in case this reduces or removes the concern which
 the Authority to consider preparation of the dossier). 


n mind the comments on targeting in chapter 5.2.1, the Authority is encouraged to review
of the PNEC and DNEL values included in the registration dossiers as poss
g the likely limitations on available resources. 


 two possible outcomes from this review. 


e PNECs and DNEL values are found to be suitable. In this case no further review work
quired and the relevant dossier sections can be completed (see below).  
e Authority does not agree with the derived PNEC and DNEL values. (This could


 different interpretation of the studies on which the values are based, or to new informatio
t included in the registration dossiers. New information may com
neration of data through substance evaluation.) In this case the Authority will n
rive new PNEC or DNEL values based on the revised interpretation of studies or on new
ta, using the methods in the CSA guidance.  
uation where there are no CSRs availa


evelop their own values from the data collected from other sources. These data should be reviewed 


he above comments are relevant to the consideration of alternative
 XV restriction dossier (see Section 5.5).  


g the report 


ant sections of the Annex XV restrictions report (APPENDIX I) are Section 5 on hum


complete the dossier will 
information. 
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5.2.3 Exposure assessment  


Overview of task 


Aim: The objective of the exposure assessment is to make a quantitative estimate of the 
dose/concentration of the substance to which humans and the environment are or may be 
exposed. The exposure assessment needs to take into account the Exposure Scenarios 
(operational conditions and risk management measures) recommended to and 
implemented by actors in the supply chain.  


Scope: The process of exposure assessment is described in the Guidance on the Chemical Safety 
Report, covering health and environmental exposure. The amount of work required will 


dentification of risks that need to be addressed. 


o take into account the implemented ESs (OCs and RMMs) 


nce should be considered as a tool to 


 in risk; and  
c. the assessment of exposure for alternative substances. 
Point a includes the situation based on implemented RMMs and OCs as described in the 
ES, or based on a revised interpretation of these measures after review by the Authority 
according to chapter 5.2.3.1 of this guidance. 


Points b and c are considered in the relevant sections below (chapters 5.2.3.2 and 5.5)  


General considerations  


Two examples of reasons to reassess the exposure assessments submitted by registrants and 
calculate revised exposure concentrations are provided here. One is that the existing registration 
dossiers do not address the total exposure. This is likely to arise where there are a number of 
separate registrations, and may relate to exposure of the environment or to human exposure. There 
could also be other sources of a substance, such as formation from the breakdown of another 
substance, or natural sources. The Authority may also wish to consider the potential contributions 
from manufacturers or importers who have not yet submitted registrations. Consideration of the 
aggregated emissions to the environment will lead to changes in the regional emissions to the 
environment and hence to the regional concentrations (and in the local PECs too). For human 


depend to a certain extent on the stage in the REACH process at which the substance is 
being considered. However, in most cases additional work on the exposure assessment is 
required for the Annex XV purposes. The exposure needs to be estimated for each 
exposure scenario, in other words in necessary detail to give clear basis to identify which 
manufacture or use(s), and which related life-cycle stages may cause the risk. This is 
necessary to enable proper i


The main parts which need to be considered in an exposure assessment in relation to an 
Annex XV restriction report are the same as for a CSA: emission estimation, distribution, 
calculation of predicted exposure concentrations, use of measured levels. However, for 
the purposes of a restriction proposal exposure assessment may need to take into account 
other sources of the exposure than those resulting from (a single) registration. The 
exposure assessment needs t
and reflect as much as possible real world situation. 


The exposure assessment section in this guida
generate exposure levels information. The underlying methods can be used in a variety of 
situations of which the main ones are: 


a. the assessment of exposure under the current situation and conditions in order to 
demonstrate a current risk; 


b. the assessment of exposure remaining after the proposed restrictions are in place, to 
demonstrate the removal or reduction



http://guidance.echa.europa.eu/public-2/getdoc.php?file=csr_en

http://guidance.echa.europa.eu/public-2/getdoc.php?file=csr_en





 Guidance on Annex XV for restrictions 


 37


exposure, combinations of exposures from different scenarios can be considered, together with 
revised indirect exposure through the environment. The exposure estimates need to take into 


s and OCs)in place, as reviewed by the Authority according to chapter 


nd rea timation in 
the CSA wil mented 
in the CSR ges in 
emissions, w direct 
human expo d regional 
concentratio ncy 
as part of a c


Information ern its 
environment  exposure 
concentratio re not considered in this guidance, the Authority should use the CSA 


 an ting the 
 be 


The calculation
calculation of predicted s of their 
suitability of th  that in 
the majority of cases, th sed in the CSR. If the Authority 
considers that a dif
need to be docum


Some comments on the u s 
can be found in the CS


It is assumed in xposure 
assessment is avail sessment is available, then the Authority 
would need to develop such an assessm
guidance an ut in 
partnership le. This 
aspect is not


account the ES (RMM
5.2.3.1. 


A seco son is that the Authority considers that the ES used as basis for exposure es
l not function as described, leading to other exposures or higher levels than docu
 (following review as described in chapter 5.2.3.1). This will lead to chan
ith direct changes to the local concentrations and occupational, consumer or in
sure concentrations as well as an effect on the overall emissions an


ns. Note that the effectiveness of RMMs and OCs may also be assessed by the Age
ompliance check.  


on the physico-chemical properties of the substance and those which gov
al fate and distribution is needed to move from the emission estimates to
ns. These data a


guidance
values to


d dossier evaluation guidance in reviewing the available information and selec
used in the assessment.  


 of exposure concentrations requires the use of suitable models. Models for 
 concentrations are considered in the CSA guidance in term


e exposure assessment, and these are not discussed further here. It is assumed
e Authority will use the same model(s) as u


ferent modelling approach should be used to that used in the CSR, then this will 
ented and justified. 


se of measured levels are included below in this guidance, but more detail
A guidance. 


this guidance that at least one registration dossier containing an e
able for the substance. If no exposure as


ent from the beginning. The process is described in the CSA 
d this should be followed. It is recommended that such a process be carried o
with the manufacturer(s) and/or importer(s) of the substance, if at all possib
 considered further in this guidance.  
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5.2.3.1 Assessment of effectiveness of implemented Exposure Scenarios and checking the 
compliance w


Overview o


Aim: The Authority should assess the effectiveness of the implemented Exposure 
S) defining the operational conditions (OCs) and risk management 


riate. The results of this assessment will be used in 
ed and realistic exposure assessment that takes 


isting risk management practices along the supply chain. 


s and RMMs fulfil the existing legal 
 where they do not seem to fulfil the 


 and RMMs) should cover: 


o ESs implemented by Manufacturers/Importers (M/I) and, where 
available, documented in the relevant CSRs  


o ESs recommended, where required, by M/I to downstream users 
and documented in the relevant CSRs  


o ESs implemented by Downstream users (DU) and, where 
available, documented in the relevant DU CSRs 


o ESs implemented by DUs in addition to those recommended in 
the ES(s) (either due to other existing legal requirements than 
REACH or due to other reasons (e.g. technology used, product 
quality reasons etc.))  


To be able to consider the compliance with ELRs the Authority needs to identify 
the relevant existing legal requirements that aim at reducing emissions and 
exposures or affect them. ELRs cover, as appropriate, both REACH and other 
legislation. Secondly the Authority needs to compare the ESs provided by actors 
in the supply chain with the identified ELRs to estimate whether the current 
requirements are fulfilled. The level of detail of such assessment depends on the 
case. 


Outcome: The assessment of the effect of ESs on exposure is an inseparable part of any 
exposure assessment. For the purposes of a restriction proposal this aspect of the 
exposure assessment is highly relevant and needs to be documented transparently 
as one of the reasons for considering the need for proposing a restriction is that 
the ESs implemented have shown not to be in practice as effective as foreseen.  


The outcome of the assessment of the effectiveness of OCs and RMMs will also 
be used when considering whether the estimated or modelled exposure level is a 
result of non-compliance with ELRs.  


The overview of the ELRs already regulating the emission(s) / exposure(s) of the 
substance can also be used in the identification of alternative RMOs (section 
5.4.4). Any observation related to the problems in enforcing ELRs should be 
taking into account in the assessment of enforceability of the proposed restriction 


ith ELRs 


f task 


Scenarios (E
measures (RMMs) as approp
the development of a well-inform
into account the ex


Furthermore, the Authority should consider as appropriate and as far as 
reasonable whether the implemented OC
requirements (ELR). Furthermore, in cases
ELRs, to consider whether the compliance could reasonably be achieved by 
enforcement. .  


Scope: The assessment of the effectiveness of the ES (OCs
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and the alternative RMOs  


ation will be documented in The inform section 9.1 of the restriction format 


Ca


task are 


s 


ene


s with ELR


ent of 
implemented OC and RMMs and the possibl ore. 
L'origine riferimento non è stata trovata. 1. 


(APPENDIX I).  


rrying out the task  


The basic steps to carry out this 


• Identification of the ELR


• Identification and assessment of the effectiv ss of the implemented ESs (OCs and RMMs) 


s • Comparison of the implemented ES


The information that can be used for identifying ELRs and for performing the assessm
e information sources are outlined in Err
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Table 1     Information and requireme
effectiveness of impleme


nts for identification of ELRs and for assessing
d ESs  


 the 
nte


Types of relevant information Possible sources of information 


Identification of ELRs relevant for the 
emissions of / exposure to the substance 


• Community legislation  


• National legislation 


ts  


ual 
 


 the United Nations 
Economic Commission for Europe); 


d the International Labour 


• International initiatives 


• Voluntary commitments by the 
industry, economic instrumen


• Legislation 


• Database of notifications under Directive 
98/34/EC2 


• MS competent authorities 


International fora which the EU or individ
Member States are parties to. Examples are:


o the United Nations Environment 
Programme (and


o an
Organisation. 


o OECD 


o marine protection organisations, such 
as OSPAR, HELCOM, BARCOM; 


o the International Maritime 
Organisation;  


• Industry associations 


• Identification of the implemented 
OCs and RMMs : 


• Registration dossiers,  


• CSRs including ESs,  


• Safety Data Sheets, including ESs 


• Data communicated in accordance with 


ustry and Member State 
competent authorities 


Article 32; 


• the relevant Community and national 
legislation defining (minimum) OCs and 
RMMs; 


• consultation with Ind


                                                 


 
2 The 98/34/EC Directive (formerly 83/189/EEC) sets up a procedure which imposes an obligation upon the Member 
States to notify to the Commission and to each other all the draft technical regulations concerning products and 
Information Society Services before they are adopted in national law. 
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• Assessment of the performance of 
implemented OCs an


• RMMs and OC library (
d RMMs: 


monitored emission / exposure levels 


 into use  


• emission / exposure mitigation rates 


• 


• evidence of adverse effects on human 
health and the environment from the 
substance; and 


• information on occurrence of RMMs 
(share of the actors using certain 
equipment etc) and when they have 
been / will be taken


Guidance on the 
Chemical Safety Report); 


IPPC BREF documents,  


joint inspections and other tasks undertaken 
my the Agency Forum 


• Information on the use and effectiveness of 
RMMs from equipment suppliers, industry, 


• Information on the use and effects of OCs 
from industry, IPPC BREF documents,  


• Emission / exposure monitoring data from 
authorities, research institutions, industry 


• Information from enforcement projects and 


Identification of the existing legal requirements (ELRs) 


uirements under 


e identified risks 


d its variation between MSs may also be relevant where available e.g. from the 


 contracting parties 
(Member States, EU or both) to take action. These actions may involve new legislation or changes 


y oblige industry to take action. 
or the substance under scrutiny is 


 or uses are covered? Which emission(s) 


The starting point for the identification of the relevant legal obligations is the req
REACH. The identification of other ELRs will focus on Community-wide ELRs and their 
implementation in the Member States. However, depending on the case it may be useful to review 
also national ELRs. Differences in ELRs at national level may explain geographical variation in 
identified risk. The national ELRs may also be used when considering whether th
should be addressed at Community-wide or national level (chapter 5.3). Observations related to 
non-compliance an
Forum.  


International conventions, agreements and other initiatives require or encourage


in existing legal requirements. These initiatives do not directl
However, a description of the international initiatives relevant f
useful on the one hand to get a more holistic picture of the status of the substance and on the other 
hand the proposed restriction may contribute to fulfilling the agreed obligations under the 
international fora.  


Questions that may be considered when identifying and describing ELRs3 include  


• Scope of the requirement: Which industry sectors
/exposure(s) are covered? Is the substance in question directly mentioned, does the 
implementation require identification of the substances or is it question of a generic obligation? 
For national ELRs: which MSs have same or similar requirements? 


• Timetable for the implementation 


• What measures have been taken by the industry to fulfil the ELR? 


• Information on enforcement: how is the enforcement arranged in different MSs? Are there 
enforcement reports available? 


                                                 


 


3 ELRs cover also industry’s voluntary commitments and any existing economic instruments 
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Appendix V provides a non-exhaustive list of other Community legislation under which substance-
specific conditions are set. 


H and other existing legal requirements (ELRs). 
Registrants need to document ESs (OCs and RMMs) they have implemented for the manufacture 


ream uses the M/I needs to recommend OCs and RMMs that 
 the substance in question. However, other legal obligation 


ectiveness?  


• application of the different measures: What is the proportion of relevant actors that are applying 


The aim is to consider whether the estimated / observed exposure levels are a result of non-


 practice, e.g. due to increase in the 
number of actors or because the enforceability was not rightly assessed when designing the 


If the conclusion is that the risk is due to non-compliance with ELRs and there are no solid reasons 


Identification and assessment of the effectiveness of the implemented Exposure Scenarios 
(ESs) 


Industry needs to comply with both REAC


and own uses in their CSR. For downst
adequately control the risks related to
may require that DUs implement further measures that affect the emission(s) of / exposure(s) to the 
substance. These measures need be taken into account when assessing the exposure even though 
they are not included / required by the relevant ESs. The same basic principle applies to industry’s 
voluntary commitments.  


The assessment of the effectiveness should aim at establishing the actual reduction in 
emissions/exposure that results from the implementation of OCs and RMMs. Questions that may be 
considered include 


• Are there differences in exposure scenarios (ESs) included in different CSRs?  


• Effectiveness of the measure or combination of measures in reducing emission(s) / exposure(s), 
including variation in the effectiveness and reasons for that? Are there differences between the 
effectiveness of the ESs assumed in the CSA and the observed eff


each measure  


• timeline of the implementation: for how long has the measure been used, are there still actors 
implementing the measure? What is the timetable for implementing ELRs?  


Comparison of the implemented OCs and RMMs with ELRs 


compliance with REACH requirements or requirements set under other legislation. How to best 
carry out this comparison and the scope and level of detail of that comparison depend on, e.g., the 
content of the requirement and how crucial it is to the exposure levels in question. Observations 
related to non-compliance and its possible variation between MSs may also be of relevance for the 
justification of the need for action at Community level. 


Furthermore, if the conclusion is that legal requirements exist but are not properly complied with, 
the Authority should consider whether Community wide compliance can be achieved via 
enforcement. Enforcement may have proven to be impossible in


requirement. Such conclusions and reasons should be documented and taken into account when 
assessing the enforceability of the proposed restriction (see chapter 5.4.5). It is further 
recommended that these conclusions and underlying reasons are communicated to the Agency 
Forum and relevant MS enforcement authorities as well as to the authorities responsible for the 
legislation in question.  


why enforcement would be impossible, it is recommended that the Authority documents this 
conclusion and submits the documentation to the Agency Forum and MS CAs. If practicable (e.g. it 
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is a question of limited number of well defined actors) it is also advisable to inform the actors that 
are in non-compliance. 


Example 2 illustrates a case where the DUs did not in practice apply RMMs and OCs defined in an 
ES and better enforcement was not considered to be sufficient. Furthermore, in this illustration the 
ESs were proven not to be as effective as assumed in the CSR and they did not always ensure 
adequate control even when properly applied.  


5.2.3.2 Environmental exposure  


The CSA guidance (XXX) includes information on this aspect (Section 8). The extent to which this 
will be needed will depend on the number of registration dossiers available and the complexity of 
the use pattern of the substance. For simple use patterns it should be possible to use the information 
in the registration dossiers almost directly. Where there are several registrations, it may be more 
convenient for the Authority to combine the information under the general life cycle steps, and deal 
with broader areas as covered by these life cycle steps than with each ES separately. This can also 
help when considering options for risk management which will apply across the life cycle step. In 
simple cases there could be a direct correspondence between the ES and the life cycle step. 


he main aspects to be considered are aggregated emissions and 
revised RMMs as a result of the Authority review. Any revision of emission estimates as a result of 
As indicated in chapter 5.2.3, t


revised RMMs should be carried out before calculating aggregated emissions in cases where both 
aspects are relevant, hence the first section here is related to RMMs. 


RMM related issues 


Section 5.2.3.1 provides guidance on assessing the effectiveness of implemented RMMs. The result 
of this assessment may be a change in the abatement factor(s) applied in calculating emissions (see 
the Guidance on the Chemical Safety Report for more on abatement factors). This section describes 
some possible situations and the calculations which could be performed in these cases to provide 
input to the demonstration of risks (and in some cases to the consideration of RMOs). 


o which each measure relates should be known. The regional 
l emission estimates in the registration dossiers can be added together in the same 


ple combined exposure case (see chapter 5.2.3). However, it may be necessary to 
e why they are different. 


 be used at a single location, then these should be reviewed together. It may be 
mptions from one registration dossier to another to 


here either waste water treatment on site or collection and 
disposal as hazardous waste were identified as suitable risk management measures. If there is 


A situation may arise where there are several registration dossiers for the same substance from 
different manufacturers and importers, which indicate different risk management measures for the 
same use. In this case, the amounts t
and continenta
way as for the sim
look in more detail at the different measures identified and examin
Depending on the outcome, it may be decided to apply one of the measures to the whole tonnage 
used in this area. This will result in a revised emission estimate for this area, and hence a different 
overall exposure. This may help in identifying possible RMOs. 


Similarly where different assumptions have been made in developing the exposure assessment 
between registration dossiers, perhaps in terms of the emission and abatement factors used or the 
amounts assumed to
useful to examine the effect of applying the assu
see whether large differences result. If so, the further investigation of the assumptions would be 
advisable. More data for the evaluation of exposure can be obtained through substance evaluation. 


A more difficult situation may apply if more than one risk management measure is included in the 
same ES. This might be for example w
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information on the proportion of users likely to use each method then this could be taken into 
account. In the absence of such information, an approach would be to calculate the emissions 


e expected to lead to low emissions if 


ons for each compartment, which can be used in their own right in the risk 


assuming that all of the users apply one of the measures, and then re-calculate assuming that they all 
use the second measure. However, there may not always be an obvious realistic worst case option if 
the measures lead to releases to different parts of the environment, so it may be necessary to carry 
both options through to the overall emissions. In the example mentioned above, the option to collect 
wastes and spills and treat these as hazardous waste would b
operated correctly, and so the other option could be taken as a realistic worst case. 


The Authority can consider the likely effectiveness of the proposed risk management measures in 
the ES. Where there are concerns about whether these measures would be implemented by all users 
then the emission estimates could be adapted to take into account other assumptions about their 
effectiveness. For example, an implementation of 50% could be assumed if this was considered 
more realistic; then 50% of the use could be assumed to have the indicated emission and a 
(presumably) higher emission rate (from a lower abatement factor) used for the other 50%. This 
would be used for the overall emissions; for individual sites the measure would be assumed to be 
present or absent. Such calculations will be useful in considering whether enforcement of measures 
can provide the required level of risk management. 


Aggregated or total exposures 


A common reason for preparing an Annex XV restriction dossier is likely to be that there are a 
number of registration dossiers for a substance and the Authority has concerns that the overall 
exposure is not addressed in the individual registrations. In such cases an estimate of total exposure 
is required, using estimates of total emissions. In order to calculate overall background (regional) 
concentrations it is necessary to compile estimates of emissions from the whole life cycle of the 
substance. Estimates are needed for emissions to air, waste water, surface water, industrial soil and 
agricultural soil (not all of these may be relevant for all substances). The result will be revised 
regional concentrati
characterisation, but will also modify the PEC or indirect human exposure values for local 
situations from the registration dossier ES. 


The basic principles of calculating total emissions are described in the CSA guidance. The 
following notes relate to situations which may arise when considering restrictions (some will also 
be relevant to substance evaluation). 


Simple cases 


In this simple case there are a number of registration dossiers available.  


• Each of the registration dossiers covers the full life cycle of the substance produced or imported 
by the registrant, and each has calculated the regional and continental emissions over the whole 
life cycle.  


• The life cycles covered by the individual registration dossiers relate to different use patterns and 
do not overlap.  


• There are no other sources of the substance. 


• The Authority has reviewed the risk management measures included in the registration dossiers 
and concluded that they are appropriate.  


• The physico-chemical properties and the environmental fate data used in the individual 
registration dossiers are the same.  
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• The exposure concentrations in the registration dossiers have been calculated using the 
appropriate software tool, incorporating the risk management measures in place.  


In this case the regional and continental emissions from each registration dossier can be added 
together directly, and used to calculate the overall regional concentrations using the same model. In 
fact the regional PEC values from each of the registration dossiers can be added together for each 


e purpose of the 


compartment to give the overall regional values in this case.  


In the case above the individual registration dossiers cover different use patterns and so it is realistic 
to assume that the region would receive the estimated regional inputs from each of these (this might 
not be correct for production if the production sites are widely dispersed, but for th
example this is assumed to be a minor contributor to the total emission). In other cases it is possible 
that the individual registration dossiers will contain emission estimates relating to the same uses 
(these are assumed here to be based on the same ES). Here it may not be appropriate to add these 
contributions directly. Instead, the total amount used for the common use across the registration 
dossiers should be determined, and a realistic estimate of the amount used in the region made. The 
emissions related to this regional amount can then be estimated as a proportion of the total 
emissions from this use (the sum of the emissions in the individual registration dossiers). 


Other potential situations 


Combining the various estimates of emissions from the individual registration dossiers will give 
overall emissions to the environment. Assuming these have been calculated on an EU-wide basis, 
an estimate of the proportion relevant for the regional emissions is needed. Information on the 


ser industries should be considered. This may come from the registration dossier. 


ent may be handled at a generic 


ates in the registration dossier. It should be noted that even in 


distribution of u
Other sources of such information include emission scenario documents, possibly published risk 
assessment reports, and discussions with the submitter of the registration dossier or downstream 
users. In the absence of such information the assumption would be that all of the releases occurred 
in the region unless dealing with household use by consumers, in which case 10% use in a region 
would be assumed. 


Some registration dossiers may address environmental emission estimation in a simplified way 
through the use of worst case defaults when risks to the environment are not expected, for example, 
where the substance is not self-classified as dangerous for the environment (but is classified for 
health and so a risk assessment has been conducted for the CSR). The level of detail in such a 
registration dossier may be relatively low in this area, as the assessm
or screening level. It is perhaps unlikely that such a substance would be considered for an Annex 
XV restrictions dossier in relation to the environment, but there may be considerations relating to, 
for example, human exposure through the environment. In such cases, care will be needed in 
interpreting the ES and emission estim
such cases the registration dossier should demonstrate the absence of risk, so such concerns may 
only arise following a re-evaluation of the hazard assessment, during a substance evaluation for 
example. There will clearly be scope to refine the ES in such cases, and this will need to be taken 
into account in considering the possible measures to address the identified risk. It may be that some 
measures are in fact already in place but not included in the ES; discussion with the manufacturer or 
importer during the substance evaluation process may resolve this. 


A more complex situation would be where there are several registrations which include the same 
use, and the ES for this use have different levels of detail. Calculations based on aggregated 
emissions (taking the emissions directly from the CSRs) indicate a risk. In such a case the Authority 
should look carefully at the contribution each of the ES makes to the total emissions. It would be 
expected that the more detailed scenarios would lead to lower emissions (on a kg/tonne used basis, 
the overall emission from the scenario also depends on the quantity of substance used). The 
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Authority can calculate the emissions assuming that the more detailed scenario is applied to all of 
this use (this situation is like that considered in chapter 5.2.3 where different measures are in place). 
Where this reduces or removes the risk, this indicates a possible RMO, but as discussed above there 
may be scope to revise the less detailed ES and provide a better description of the real situation.  


Calculated concentrations 


Once the regional emissions from all sources have been established, the regional concentrations can 
then be calculated using the total emissions and the appropriate models. The total emissions should 
include any other sources, as considered in chapter 5.2.3. The calculations methods for regional and 
local concentrations are described in the Guidance on the Chemical Safety Report. 


As a first approximation, where the local emissions have not been changed, then local PEC values 
from the registration dossiers can be modified using the new regional PECs to replace the regional 
values in the CSR assessments. This revision of the local PECs may be needed, because the effect 
of considering total emissions may not be a risk at regional level but increased PEC local values 
which are now above the PNEC as a result of higher regional levels. This approach works best for 


e resulting emissions from the source. Depending 
on the nature of the sources, it may be necessary to estimate local emissions and hence local 
concentrations. However, if the sources are diffuse ones, then it is likely that only the overall 


ded. A source of emission may be included in some registration 
dossiers but not in others, in which case the coverage should be extended to cover all relevant 


e an effect on the indirect exposure 
of humans through the environment. 


sible additional source is where the substance of interest can be formed 
through the breakdown of other substance(s) in the environment. This situation is perhaps most 


onment and 


to be significant based on this initial approach, then more detailed estimates of the production of the 


the PEC values for surface water, soil and air. The situation for PEC values for sediments, fish and 
earthworms for secondary poisoning, and the food chain for human exposure is more complex and 
more detailed calculations (using the methods in the CSA guidance) will need to be performed to 
get precise values for these. However it is recommended that as a first approach, the correction 
outlined above is firstly applied to see if further calculation is warranted. 


Other sources 


There may be sources, relevant for estimating environmental as well as human exposure,. of release 
which are not considered in the registration dossiers, or that have not been fully quantified. These 
should be investigated by the Authority in order to determine if these are significant. This may 
involve identifying the quantities involved and th


emission estimates will be nee


tonnages. In such cases it is suggested that initially at least the same approach is used as in the 
registration dossier which does include the source. 


These other sources are considered in the environment section, because they are most likely to 
affect the environmental concentrations. They will of course hav


One example of a pos


likely to come to light through studies published in the literature, or possibly through a substance 
evaluation process of the other substance(s). Two examples of this type of situation are included in 
Example 1. To address this type of situation, the Authority will need to estimate the potential for 
release from this source in relation to other sources. This involves estimating the release of the other 
substance(s) to the environment, the fate and degradation of the substance(s) in the envir
where possible an estimate of the amount of the substance of interest produced. These issues may 
be addressed in the registration dossiers for the other substance(s). It may be possible to perform 
rough calculations based on the amounts of the substance(s) released and a worst case estimate of 
the amount of the substance of interest formed. These can be compared to the releases from other 
sources, and if they are a minor contribution then this source can be neglected. If the source appears 
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substance of interest could be made. It is likely that in most cases there will be a high degree of 
uncertainty in such cases. It should be noted that if such a source is found to make a significant 


to specific other substances. Combustion processes 
stance can be produced as a result of the reaction taking place during 


a greater level of detail. 
The Authority should adopt a step-wise approach to such sources. A broad generic calculation of 
p  
b
u
th


S e 
nvironment. This aspect may be included in the exposure assessment in the CSR, and the Guidance 


contribution to the risks, then the risk management options may need to consider restrictions on the 
other substances as well as on the substance of interest. 


There are other sources which can not be related 
are one example where a sub
the burning of materials. Emissions from such sources are generally estimated using information on 
the extent of the activity (for example, how much wood is burned as fuel) and emission factors for 
the substance from the process. Both the extent of the activity and the factors can be applicable at a 
generic level, so covering a range of processes. They can also be applied at 


ossible emissions will show if the source is significant. If so, a more detailed investigation should
e carried out to refine the estimates. As this source does not relate to the use of the substance, it is 
nlikely that producers/importers or users will have specific information relevant to help in refining 
e assessment. 


ome substances produced and used, and so subject to REACH, also occur naturally in th
e
on the Chemical Safety Report includes a section on the assessment of metals which has relevant 


 issues of aggregation of emissions from such sources 


5


T sic aspects as those for the 
ent. One is to make sure that the combined exposure from different sources is taken into 


ccount. The second is to consider the effectiveness of the proposed RMM. As for the 


 to be used.  


The Authority may also have information which shows that the proposed RMMs will not have the 
information on the efficiency of an air filter. In such cases 


new calculations of exposure can be made using the Authority interpretation of how the RMM will 


material in relation to background concentrations of natural substances. The natural occurrence of a 
substance is clearly not related to any particular producer or importer, or to the amounts produced 
or imported, and so any treatment of this aspect in a CSR will probably address the natural sources 
as a whole. Therefore there should not be any
across a number of CSRs. Where there are a number of CSRs for a naturally occurring substance, 
the Authority should check the approaches used to address this in the CSRs. The Authority can 
review the approaches and select the one they think is most appropriate for the substance, and then 
apply this in their assessment of exposure. Emissions from the usual life cycle stages can be 
handled in the same way as for other substances. 


.2.3.3 Human exposure  


he considerations for the exposure of humans are the same two ba
environm
a
environmental emissions, any changes required as a result of considering the effectiveness of the 
RMMs should be made before estimating combined exposures.  


RMM related issues  


The examination of different registration dossiers may show different approaches to the estimation 
of exposures for the same (or very similar) routes. Where such differences are found, the ES in the 
different registration dossiers should be examined closely to identify the reasons for the differences. 
This may show that different RMMs are recommended, and the Authority should review these (see 
Section 5.2.3.1) and decide on which is the most appropriate or most likely


effect indicated, for example specific 


work. The same models as indicated in the exposure assessment should be used unless there are 
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good reasons for considering this not to be suitable for this purpose. Guidance on the use of models 
and calculation methods for assessing human exposure are included in the CSA guidance [XXX]. 


Note that exposure via the environment may be significant in some cases and so consideration of 
RMMs related to environmental emissions may be important. 


Combinations of exposure 


The Authority should examine the exposure assessments included in the registration dossiers and 
look for exposures which are considered in some and not in others. This may be because they are 
not relevant for the life cycle of the substance in all registration dossiers.  
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For example, one registration dossier addresses only worker exposure as this is the only relevant 


 either registration. 
. The CSA guidance 


includes sections on combined exposures of this type.


step, and a second addresses both worker and consumer exposure. The combination of the 
consumer exposure with the first worker exposure is not covered in
Estimating the combined exposure in this case is a relatively simple matter


Exposure of humans v
may be significant wo


ia the environment also needs to be taken into account. Indications that this 
uld be where the exposure through the environment makes a significant 


uti tion dossier 


o  
realistic. 
be appropriate. W


trations 


ly to 
all registration dossiers, so if they are considered valid then they could be used to replace any 


contrib
and the total exposure is close to the DNEL. 


on to the daily intake of humans according to the calculations in the registra


When c mbining human exposures, the Authority needs to make sure that the combinations are
So the combination of two different working day exposure from two scenarios would not 


here the same exposure route is included in several registrations, this does not 
necessarily lead to higher exposure of individuals.  


 


However, the presence of the substance in a range of consumer products may well lead to a higher 
total exposure, and these may not all be addressed in each registration dossier. Where there are 
parallel assessments of exposure through the same route, then the higher (highest) value would be 
the most appropriate to use. 


For example, two registrations assess the exposure of consumers to a dye from cloth. Adding the 
exposures would not be appropriate as consumers do not wear an increased number of clothes – 
what this means is that more people are probably exposed to the dye. 


The Authority may also wish to consider whether combined exposure via the environment to a 
number of local sources is possible. This may occur where there are a large number of users in 
different use areas, and it is likely that there will be examples of each in a locality. If these are 
assessed in different CSRs then the possible combined exposure will not have been assessed. Direct 
combination or weighting in relation to numbers of sites may be possible. 


5.2.3.4 Measured concen


It is possible that regional PECs may be based on measured concentrations, which by definition 
would represent the overall exposures from all relevant sources. These could in principle app
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calculated values. The Authority may consider that information on measured levels indicates that 


There may also be measured levels data relevant to local situations. The Authority will need to 
consider carefully the degree to which these data can be considered to be representative of a 


d clearly, then the 
 for a community-wide risk assessment. 


ulated c


n th guidance. 


5.2.4 Ris


of t


e 


Scope: The basic approach to risk characterisation is set out in the guidance for production of the 
CSA. In simple terms it involves the comparison of the estimated or measured exposure 
levels with the appropriate DNEL or PNEC values. 


 in this section of the report exactly what parts of the possible assessment 
te what areas have been reviewed or assessed for this 
tion results have been taken directly from the available 


eport is on aggregated exposures for the 


 revised regional PEC, which when combined with the local emissions 
le. These would then need to be included in the risk characterisation. 


io may be needed. However, the Authority should make sure 
 
 


tion of proposed measures to address an identified risk. In the same 


emissions reported in the registration dossiers are being under-estimated. The Authority should 
review the measured data carefully. If it is possible to derive representative values for regional 
concentrations, then these should be used as regional PEC values in the Annex XV dossier, and 
used in the calculation of new local PEC values.  


particular use across the EU. If such representativeness cannot be demonstrate
data should be considered not suitable


Where suitable m
of calc


onitoring data for human exposure are available they can be used directly in place 
oncentrations.  


The Authority should consider any infor


Guidance o


mation on measured concentrations included in the CSRs. 


e review of monitoring data is included in the CSA 


k characterisation  


Overview 


Aim: Th


he task 


Authority needs to identify the risks which are not sufficiently managed. 


There are potentially a large number of possible risk characterization endpoints which could be 
included. Where the assessment has been targeted then this can be reduced to a smaller number. It is 
important to make clear
have been considered. It is useful to resta
dossier and what (if any) risk characteriza
registration dossiers.  


When the main focus of the Annex XV restriction r
environment, it may be sufficient to include only the risk characterisation for this combination, 
where this shows a risk which is not managed. However, a more likely situation would be that the 
combined emissions lead to a
leads to risks on a local sca


Where the revision of the PECs is due to a reinterpretation of the RMMs, then only the results 
related to the specific Exposure Scenar
that all endpoints which might be affected by the change in assumptions are considered in the risk
characterization. As an example, a higher exposure to workers through air may be assumed to be
more realistic, but this could also lead to greater emissions to the environment via the air. This 
could also apply to the considera
situation as above, extra air extraction could be used to reduce worker exposure, but could lead to 
an increase in air emissions. 


It may help the case being made to consider the uncertainty in the risk characterisation, on both the 
exposure and effects side. The Guidance on the Chemical Safety Report has a section on this.  







Guidance on Annex XV for restrictions 


 50


Producing the report 


This is Section 10 of the Justification part of the Annex XV restriction report (APPENDIX I). In 
terms of what to include in the report, the Authority will need to present the risk characterisation 
results which demonstrate that there is a risk. Where other parts of the risk characterisation are 
calculated which do not show a risk, they should be included for completeness as far as possible.  


5.3 Justification for the need for action on a Community-wide basis  


Overview of task 


Aim: A restriction proposal needs to provide justification why the identified risk needs to 
sed at the Community level.  


s and their relative importance 


be addres


Scope and 
Outcome 


Such justification needs to show that action on a Community-wide basis is the most 
appropriate option for reducing the identified risk.  


This part of the justification will be documented in section 14 of the restriction 
format (appendix I) 


Exit from 
the 
restriction 
procedure 


If the analysis proves that action at the Community level is not needed but the 
identified risk should rather be addressed at national level the Authority is requested 
to document the identified risk and this conclusion in the relevant parts of the 
restriction format and submit this documentation to the Agency and Member State 
CAs. 


 


The justification for the need for the risk management action to be taken on a Community-wide 
basis needs to be based on risk-related considerations and needs to take into account market-related 
considerations. The aspects considered under these two basic element
will vary case by case.  


The risk related considerations may cover 


• the severity of the risk:  


− the nature and reversibility of the adverse effect 


− uncertainty in the risk assessment and the severity of consequences of wrong conclusions 
from the assessment 


o take 
unity.  


• the extent of the risk:  


− the population affected (e.g. consumers), including any vulnerable sub-groups, 


− the number of people affected 


− the area of the environment that is affected, and the geographical distribution within the EU 


− the use of substance in industry, its distribution via the supply chain including service-life of 
articles and waste stage  


In general terms the higher the hazard and the extent of the risk the more important it is t
measures to ensure the protection of human health and the environment throughout the Comm


The market related consideration cover the effects of the risk management measures on the internal 
market 
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The key question that an Authority needs to answer is, “If no Community-wide action is taken but 
risks are addressed at the national level, will there be a distortion of the internal market?”. This 


enerally, the introduction of national-level measures as opposed to 
a Community-wide restriction could impact upon the flexibility of those enterprises subject to the 


y to respond to the changing demands of the market. 


e steps listed below. 


•  


•  
 


 
 


•  
 


loping this section.  


•  
 


•  


 


• 


O
whether national-level RMOs could deliver the required reduction in the identified risk while not 
disrupting the internal market. There may be cases where a measure taken at the national level may 
be capable of sufficiently reducing the risk. Such examples would be when managing: 


• risks that affect limited and defined geographic locations in the Community due to specific 
environmental conditions; 


• risks associated with specific processes which take place only in specific Member States; 


• risks associated with market imbalances in specific Member States; or 


will effectively involve the consideration of the likely effects of any possible national-level RMOs 
to the functioning of the internal market and evaluation of likely imbalances and inequalities that 
could arise. If national-level measures are taken, the burden on the enterprises subject to any new 
national-level regulations may result in them becoming less competitive in the internal market. This 
may occur if they are not allowed to manufacture a certain chemical substance or use it in specific 
processes, possibly resulting in an increase in their prices, a decrease in their portfolio and a loss in 
their share of the market. More g


measures and their abilit


Carrying out the task 


The development of the justification for the proposed restriction may involve th
It should be noted that the order in which the issues are considered depend on the case.  


Based on the risk assessment conducted, identification of the key characteristics of risks which
warrant action on a Community-wide basis. 


Identification of key monitoring data, estimates and projections (also presented in the
Information on risk) that support the argument for action on a Community-wide basis. This
could include, for example, monitored pollution levels being significantly elevated across the 
Community or statistics from authorities in several Member States showing an increased
number of cases of workers/consumers suffering adverse health effects from exposure to the
substance of concern. 


 Identification and description of the possible national risk management options. Procedures
described in section 5.4.4 of this guidance (identification of other Community-wide risk
management options) can be used when deve


Identification and analysis of data on the distribution of the substance in the markets across the
Community. This could include an analysis of how widespread and how controlled the
manufacture, marketing and use of the substance are across different Member States. 


Assessment of any possible national-level RMOs against the key criteria of effectiveness
(including proportionality), practicality and monitorability (see Section 5.4.5 of this guidance 
for more detail on these criteria); information on the distribution of the chemical (manufacture 
and use) in markets across the Community as well as the findings of an available SEA may be
of significance.  


Assessment of the effects of possible national RMOs on internal market.  


n the basis of the information gathered and analysed, the Authority has to draw a conclusion 
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N d 
ri d 
b k 
m e 
a l 
m


P


R n 
re


E


risks that require urgent action in specific Member States and the action may be taken at th
national level more quickly in comparison to action at the Community level. 


ote that the geographical scope of the risks is not the sole defining factor: even if the identifie
sk is relevant to only a part of the Community, action on a Community-wide basis may be neede
ecause the markets may develop throughout the Community in the future and the scope of the ris
ay cross the national boundaries. In all cases, for a national-level RMO to be suitable, it should b


ble to effectively reduce the risk while ensuring the balanced and fair functioning of the interna
arket across the Community.  


roducing the report  


efer to Appendix IIfor more information on how to fill in the relevant section of the Restrictio
port.  


xample 2     An example where action on a Community-wide basis is needed 


 


Substance E is a liquid/gas which is produced in the European Union in a volume of ~100,000 
tonnes. Substance E is already regulated in the working environment with occupational exposure 


 
the absence of more detailed information, reasonable worst-case scenarios have been used in the 


e toxicity. On the other 


 


is both due to evidence that PPE is not in practise used (in other words the 
 


limits already in force in x Member States. During the preparation of a restriction proposal, in


assessment of risk. The reasonable worst-case exposures leading to concern (i.e. the critical 
exposures) are 105 mg/m3 and 97 mg/m3 for repeated dose toxicity and acute toxicity 
respectively. The Time-Weighted Average (TWA) limits in Member States range from 90 to 475 
mg/m3 while the current Community TWA stands at 210 mg/m3. Only one Member State has a 
TWA below the worst-case exposure of 105 mg/m3 for repeated dos
hand, only five Member States have an occupational exposure limit for short-term exposure; 
these limits range from 450 to 850 mg/m3, considerably higher than the established worst-case 
exposure level of 97 mg/m3 for acute toxicity. 


With regard to the irritating properties of the substance, the CSRs show that the use of personal
protective equipment eliminates the risk to occupational health. However, the Authority has 
reasons to question th
ES is not applied correctly by DUs) and due to lower efficiency of PPE than assumed in the
CSRs.: Health risks from the use of solutions of Substance E for building surface cleaning 
cannot be minimised by a normal workplace protection procedures (including personal 
protection equipment) due to the very high irritancy of the substance, and the current practices in 
the Industry, especially the presence of mobile workplaces within many small-sized enterprises. 
Moreover, statistical data from authorities in Member States suggest that a considerable number 
of people employed in the cleaning industry are admitted to hospital with respiratory problems 
each year and these problems appear to be associated with the use of solutions of Substance E. A 
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survey among workers in the cleaning sector of seven large Member States suggests that only 
half of the workers have access to appropriate personal protection equipment on a daily basis. 


three times more likely to develop a longer-term respiratory 


 the whole of the Community. Even in 


For around 30% of workers, the availability of such equipment will depend on the location of 
work and on the equipment made available from the employees. With regard to incidence of 
respiratory problems, those not using personal protective equipment are five times more likely 
to suffer acute adverse effects and 
disease. The use of personal protective equipment, however, does not guarantee complete 
protection: almost 10% of those regularly using personal protective equipment have suffered 
from respiratory diseases in the last 18 months as a result of using preparations of Substance E.  


Overall, the existing measures and controls on exposure to Substance E in the workplace appear 
to be insufficient; moreover, the risks are applicable to
the small number of Member States where the existing risk management measures are sufficient 
stringent, exposure to unacceptable levels of Substance E is not adequately prevented. This in 
combination with existing data from the health services of several Member States on the 
prevalence of respiratory problems associated with the Substance support the case for action on 
a Community-wide basis. 


Example 3     An example where Community-wide action is needed to prevent market distortions 


 


Substance F is produced in the EU at a volume of around 10,000 tonnes per year and finds 
several uses one of which is as a dye carrier in the textiles industry. An estimated 500 textile 


tile finishing installation in 2004 highlighted the potential risk from 
this confidential process: the relevant competent authority investigated the incident and 
concluded that the confidential finishing process is based on aged technology and gives rise to 


es) have been involved in 
information campaigns to persuade their members across the Community to generally switch to 
alternative, more modern processes in the finishing of textiles. The information available to the 


orementioned accident, suggested that the confidential process 
en obsolete for the las  Community. 


Following the lake pollu l 
of 500 textile finishin n 
40% (i.e. 4-8% of al
appear to be able to control 
wastewater, while m ractors. 
Workshops in Region X which confirmed their use of Substance F in the confidential process 


d information which nishing process in question is still in use not  


finishing workshops in the EU use this substance. Of them, more than half are believed to be 
small enterprises. The use of the substance has traditionally been confined predominantly to 
seven neighbouring Member States (hereafter referred to as Region X). 


The available CSRs and Safety Data Sheets indicate that precautions need to be taken to 
prevent accidental releases of the substance to the aquatic environment. However, the Agency 
has been notified that an undisclosed number of textile finishers use the substance outside the 
conditions described in the Exposure Scenarios developed by the manufacturers. This process is 
used for achieving specific finishing effects and downstream users have generally kept its 
details confidential.  


A recent case of acute pollution of a lake in a Member State in Region X as a result of releases 
of Substance F from a tex


significant amounts of wastewater and spent solutions that contain Substance F. Notably the 
relevant trade associations (both those of EU remit and national on


trade associations, prior to the af
had be t 5-10 years throughout the


tion incident, it has been established that between 10-20% of the tota
g workshops may be involved in this finishing process Of them, less tha


l 500 workshops or 20-40 installations) in the Member States in Region X 
emissions of Substance F by using modern equipment that recycles 


ost of the rest dispose of their wastewater through licensed cont


submitte  suggests that the fi
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5.4 Refinement and a


5.4.1 Overview of the tas


ffectiveness, practicality and monitorability  


Scope: The task includes  


ssessment of the proposed restriction  


k 


Aim: The aim of this task is to  


• define the scope and conditions of the proposed restriction  


• provide justification that the proposed restriction is the most 
appropriate Community wide measure assessed against the three 
criteria: e


only in non-EU countries but also in EU countries outside Region X which until previously 
were believed by aut


In the process of de
option of introducing lim
Authority, issues of 


1. There have been
States that have bee linked to the identified risk since releases result in 
risks at the local leve  based outside 
Region X have also supported the introduction of  
level only in Member States 


2. On the other hand, work
question have provided so
competitors from the other 
turnover in that particular 
technology would result in 
their products would increas
employment. At the same ti
process and that would help
Moreover, enterprises elsew
give them a competitive adva


3. A limit on releases of Sub
limits currently in place in M
burden of meeting legislativ
States regulate these installat


The Authority considered t
opposed to a national measu
RMO which will provide a same time will 


l access and opp
ertainties on the l


was that Substance F may n
associated with the risks. 


horities to have abandoned this process altogether. 


veloping a restriction dossier, the Authority in charge has considered the 
its on releases of Substance F or even a restriction on its use. For the 


concern were: 


 calls for any restriction to be imposed only to enterprises and Member 
n confirmed as being 
l rather than the regional or continental. EU textile finishers


a restriction (or other RMOs) at the national
associated with the risk.  


shops in Region X which are confirmed users of the process in 
me confidential market research information suggesting the 


EU regions may account for at least 20% of the total EU market 
use. They have also argued that the installation of advanced 
significant downtime and expense and they expect that prices of 
e with consequent, loss of their market share and possible loss of 
me, enterprises outside Region X would be allowed to use this 
 them improve their position in the internal and global markets. 


here in the EU would be allowed to use this process which would 
ntage in the internal and global markets. 


stance F that could sufficiently reduce risks would be lower than 
ember States outside Region X; hence there would be an unequal 


e obligations across the Community. Moreover, different Member 
ions under different legislative frameworks. 


he above and concluded that a Community-wide restriction (as 
re or an emission limit) may be justified as the most appropriate 


dequate protection of the environment and at the 
ensure equa
current unc


ortunity for all players in the internal market particularly given the 
ocation of users of the process of concern. The proposed restriction 
ot be used in textile finishing in the particular finishing process 
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• defining initially the restriction,  


• assessment of initial restriction against effectiveness,  


practicality and monitorability and, where necessary, 


 


(RMOs), and 


ffectiveness, 
cope 


restriction. Conditions of the restriction may include for instance 
timeline(s) from which the restriction applies, concentration 
limit(s) above which the restriction applies or conditions under 
which the restriction does not apply (derogation from the 
restriction). Information on alternatives and socio-economic 
analysis, where available, provide input for defining the restriction 
and for assessing it against the three criteria.  


The possible other RMOs are identified to have a reference point 
against which the proposed restriction is compared to find out 
whether the proposed restriction is the most appropriate measure. 
How widely the Authority should identify other RMOs and to 
what level of detail it should assess them depends on the case. 
Information on alternatives and socio-economic analysis, where 
available, provide input also for this comparision. 


Outcome: The outcome of this task will be a proposal for a restriction. This 
proposal needs to define which manufacturing, placing on the 
market and uses are to be restricted and any conditions related to 
those restrictions. This part of the justification will be documented 
in the “Proposal for Restrictions” section of the restriction format. 


This task will provide also a justification for that the proposed 
restriction as defined is the most appropriate Community wide 
measure. The justification will be documented in section 15 of the 
restriction format (Appendix I) 


Exit from 
the 
restriction 
procedure: 


If the comparison of the proposed restriction against other 
possible Community level RMOs shows that a measure under 
another legislation is more appropriate way of addressing the risk 
than a restriction under REACH the Authority is requested to 
document the assessment and this conclusion in the relevant parts 
of the restriction format and submit this documentation to the 
Agency. 


Figure 6 gives an overview of the refinement and assessment of the restriction proposal. The 
identified risk gives the basis for the drafting the restriction. In addition to defining which uses 


improvement of the initial restriction on the basis of the results of 
this assessment,  


• identification of possible other risk management options 


• comparison of the restriction to the other RMOs 


Defining the final proposal for a restriction can be an iterative 
process, where the scope of the restriction and any conditions are 
refined based on the findings when assessing the e
practicality and monitorability of the initial proposal. The s
of a restriction defines which uses or actions are covered by the 
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cause the risk and describing the characteristics of the risk, the analysis of the effectiveness of 


) is crucial for the effectiveness and 
ther RMOs. Therefore the available 


ting of the initial restriction to 


(chapter 5.6) assists in understanding the implications of the proposed 
 restriction and its assessment against the three 
ct an SEA to analyse the overall impacts on the 


s the most appropriate measure.  


Figure 5     Overview of the refinement and assessment of the proposed restriction 


implemented OCs and RMMs and of the compliance with ELRs provide background for developing 
the restriction proposal.  


Availability and characteristics of alternatives (chapter 5.5
practicality of the proposed restriction and considered o
information on alternatives provides an important input from the draf
final justification.  


Socio-economic analysis 
restriction and other RMOs. The drafting of initial
criteria may give a reason for the Authority to condu
society. Information from the SEA, where conducted, will give input for the final justification that 
the restriction in the form defined by the proposal i
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5.4.2 Risk to be addressed 


• anufacture/other handling cause the risk 


ing in risk occurs  


 which human populations face the risk (workers, consumers or specific groups of them) and the 


 define the scope of a restriction and to identify whether other RMOs can 


ake into account the three basic criteria as defined in 


y condition for or prohibition of the manufacture, use or 


arketing and use  


itional derogation for certain uses are one 
 or the 


ore 
e r factors to be taken into account 
when drafting a restriction incl anufacturers and importers and 
inter e as to 
contain a owever, lower values can be used, where 
needed, case by case if an internationa


Drafting pters 5.2 and 5.4.2). 
Inform
5.2.3 ysis 
of altern  the 
form of 


The information on hazard and exposure and the results of risk characterisation conducted provide a 
starting point for drafting an initial restriction. Information on the risk include: 


which use(s) / m


• in which life-cycle stage(s) the exposure result


•


main exposure route  


• which environmental compartments are at risk  


This information is used to
address the risk related to the relevant exposures.  


5.4.3 Drafting an initial restriction  


The drafting of the initial restriction should t
Annex XV:  


(i) effectiveness: the restriction must be targeted at the effects or exposures that cause the 
identified risks, capable of reducing these risks to an acceptable level within a reasonable 
period of time, and proportional to the risk 


(ii) practicality: the restriction must be implementable, enforceable and manageable 


(iii) monitorability: it must be possible to monitor the implementation of the proposed 
restriction. 


A restriction under REACH is defined as an
placing on the market. The basic structure of restrictions may vary a lot, including e.g.  


Total prohibition of manufacture, m• 


• Restrictions on certain uses / uses in certain processes  


• Restriction on marketing a substance on its own, in preparation or in articles for consumers  


A restriction will normally include conditions defining to which situation the restriction applies and 
how it should be implemented. Unconditional or cond
example of this (see below). The Authority may include conditions in the initial restriction
assessment against the three criteria may call for adding conditions to get the restriction m
ffective, proportionate and practical and more monitorable. Othe


ude equal treatment of EU m
fac s with other Community legislation. For enforcement purposes the restriction h


 concentration limit. The default limit is 0.1 %. H
lly recognised test method exists.  


 of an initial restriction will be based on the identified risk (cha
ation on currently existing legal requirements and compliance with them from chapter 


.1 may give background for the drafting of an initial restriction. Information from the anal
atives (chapter 5.5) and socio-economic assessment (chapter 5.6) can be used to define
restriction and the conditions.  
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Derogations  


e taken into account in the 


alternatives (chapter 5.5). Consultation with stakeholders may also provide relevant information and 


 for including derogations into a restriction proposal are related to:  


 


hum ives pose a greater risk(s) 
tha


eco  
or distortion to the in


• regulatory and contractual consid
sub e 
ava


nsultation in identifying the need for derogations 


Derogation excludes certain uses from the restriction either totally or under prescribed conditions. A 
well-developed derogation can increase the effectiveness and proportionality of a proposal for a 
restriction by: 


• targeting the proposed restriction to the risks; 


 


• accounting for the availability and suitability of alternative substances and techniques; 


• defining where exactly the proposed restriction applies and how and when its implementation 
should take place; and 


• ensuring the functioning of the internal market . 


The Authority may include a derogation in the initial restriction or the assessment of the 
effectiveness, practicality and monitorability of the initial restriction may highlight a need for a 
derogation. The impact of a derogation on these three criteria need to b
final assessment of the proposed restriction.  


The Authority needs first to identify the uses, and where relevant manufacture and marketing, of the 
substance for which derogations may be needed based on the information on risk (chapters 5.2 and 
5.4.2) and on the available information on the availability, technical suitability and risks of 


arguments on the need for derogations (see box below). An SEA, where available, may contribute 
to the identification and justification of the uses for which a derogation is needed (chapter 5.6). 
Generally, the main reasons


• technical considerations (when it is not possible to produce the end-product or achieve the same
functionality by using an alternative);  


• an health and/or environmental considerations (when the alternat
n the substance of concern); 


• nomic considerations (the use of an alternative would result in significant economic impacts
ternal market); or  


erations (for example, the use of products that contain the 
stance requires prior approval and without a derogation there would be insufficient tim
ilable to gain approval for alternative products). 


Possible role of a voluntary stakeholder co


 


Depending on the case, the need for derogation may arise from: 


an Industry arg -  umentation (for example, where Industry wants to protect a particular 
critical application of the substance of concern); 


 -  an argumentation by another Member State (when, for example, a derogation would be 
needed in the context of some of the policies of that Member State); 


 -  the analysis of collected information and from general consultation with interested 
parties, other Member States and the Agency (for example, the analysis of information 
on the availability, technical suitability and risks of alternatives); and 


 -  the information and analysis presented in any SEA developed by the Authority. 
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A derogation included in a restriction for a certain use of substance can be with or without 
conditions. Under an unconditional derogation the use of the substance is allowed to continue in 
th
c f concern, a recognised lack of 
suitable and safer alternatives and high a


Alterna


• pro ific 
tech t 
associated w


• i t ich 
Ind rs, 
liter  is 
requ


• A t ith 
Ind ation is 
con pment of 
alte  up 
mon


Deroga cks. The box below gives examples o
issues to be considered when assessing the potential advantages and drawbacks of including a 
derogation in a restriction. 


Examples of potential advantages and drawbacks of including a derogation in a restriction 


e future without any conditions attached to that use. This type of derogation may result from a 
ombination of high criticality and importance of the application o


ssociated costs of the proposed restriction. 


tively derogation may include conditions, for instance 


cess-limited derogations, use is allowed within a certain process, or by utilising a spec
nique, when there is evidence that a process which utilises/involves the substance is no


ith unacceptable risk (as opposed to other processes)  


n ime-limited derogations, use is allowed only for a certain period of time, within wh
ustry will have to introduce changes or develop alternatives. Consultation of stakeholde
ature and the information on alternatives may provide evidence that a period of time
ired before changes in processes or alternatives are introduced.  


ime-limited derogation may be progress-limited when use of the substance is allowed w
ustry’s commitment to work towards the development of alternatives. The derog
tingent upon Industry showing that progress in the research on and develo
rnatives is actually being made. Such a derogation could require Industry to set
itoring schemes, establish reporting requirements and schedules. 


tion is justified if the benefits outweigh the drawba f 


The potential advantages of a derogation may include: 


-  the protection of uses of the substance which are critical to society as a whole;  


-  benefits to human health and the environment from avoiding the use of less safe alternatives. Quantification of 
benefits can be useful (the SEA guidance (XXX) can be consulted);  


-  the limitation of potentially disproportionate costs to certain Industry sectors; 


-   the protection of the functioning of the internal market and of the competitiveness in the global market of EU 
enterprises which might otherwise be impacted upon by the proposed restriction 


Possible drawbacks of a derogation may include: 


-  any residual risk to human health and the environment from the derogated uses; 


-   the potential for those granted a derogation to obtain a competitive advantage over EU competitors not covered 
by the derogation. 
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Example 4     Examples of derogations protecting the functioning of the internal market 


 


Well-developed and targeted derogations could make a restriction more balanced and support 
its justification. This could be the case in the following examples: 


- a number of SMEs is involved in the activity targeted by the proposed restriction. The 
proposed restriction is expected to result in enterprises investing in new technology; 
however, many SMEs are unable to make such an investment in the short term due to its 
disproportionate cost. Hence, a time-related derogation would protect the role of these 
SMEs in the internal market; and 


- a number of enterprises are using very different technologies which are highly integrated 
within the supply chain, and the end-users vitally rely on the performance of the end-
product (for instance, users of silicon wafer chips). The substance of concern may be one 
of the few qualified chemical substances that can ensure that the end-product meets the 
requirements of specified performance tests. If the chemical is banned or its use is 
seriously restricted, the quality and performance of the end-product will change and may 
not meet the requirements of the end-users. Therefore, a restriction on the use of the 
substance of concern could distort the market by making the enterprises using the 
substance uncompetitive, as they would not be able to meet the requirements of the end-
u
p
sers of their products. Hence, a derogation could be considered as a step towards the 
rotection of a potentially very critical application. 
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Example 5     Examples of conditional derogations 


 


Application for which a process and progress-limited derogation is proposed 


Unacceptable risks to the environment from the use of hydraulic fluids based on Substance N 
have been identified. The Authority considers that a restriction is the most appropriate option 
for Co munity-wide action, especially given the inm ternational nature of the aviation industry. 


Th in
are o
alterna ction to the relevant aircraft systems. 


Ch gi d 
approv al 
aircraft  for 
change


In recognition of the long timeframes involved in cdeveloping a replacement and getting this 
approved, this application could be derogated. The Authority might consider the inclusion of a 


which Substance N may be used in aviation 
 


- the derogation would be re-assessed (and extended, withdrawn or modified) after 10 


 be introduced on the 


he immediate destruction and 
replacement of Substance N-based foams could result in unknown risks to environment.  


e formation collected during the preparation of the restriction dossier suggests that there 
 n  current alternatives for hydraulic fluids for aircraft systems and there is no known 


tive chemistry which will provide adequate prote


an ng formulations in aviation hydraulic fluids requires extensive review, testing, an
al by all airframe manufacturers prior to use of the new formulation in commerci
. Historically, this process has taken at least 10 years from identification of the need
s to actual commercial manufacture. 


derogation in the restriction proposal according to 
fluids. Conditions for the derogation might include:


- the derogation would be subject to on-going review to evaluate progress in developing 
alternative hydraulic fluids, albeit with no set deadlines for phase-out, as there are no 
candidate replacements at this time;  


- the aviation industry would need to report to the Commission on a 2-year basis on 
progress made in the development of substitute chemicals and/or hydraulic fluids. 


The aviation industry would be expected to present evidence of research progress on 
substitutes (chemicals and technologies); and 


years from entering into force. 


Application for which a time-limited derogation is proposed 


Substance N is no longer used in the manufacture of fire fighting foams, there being suitable 
alternatives. Current (and future) risks are associated with the use of remaining Substance N-
based fire fighting foam stocks (which may have up to 12 years’ shelf life remaining). 


Analysis during the restriction procedure suggests that a restriction should
marketing and use of the substance for its use in fire fighting foams. However, the use of the 
available alternatives is accompanied by uncertainties as regards the possible overall reduction 
in environmental risk; as a result, measures requiring t
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A derogation might be considered to be appropriate; this could be a conditional five-year delay 
in destruction of the remaining foams. The five-year delay in destruction of these foams would 


du e the environmetal impact from the destruction, provide for the users 
ition to alternative formulations and would reduce the costs associated w
lacement of Substa


allow to re c for a 
smoother trans ith an 
immediate rep nce N foams. This five-year delay, however, could be 
conditional  


-  the rem


- at the end of the five years period all remaining foams containing Substance N would be 
dest


- in the event that Substance N-based foam
contained fire waters would not be permitted to be released to wastewater without the 
notification and agreement of the relevant national authorities and the application of 


 on a number of actions by the holders of foams: 


oval of stocks from active service; 


royed in accordance with waste legislation; 


s are required within the five year period, 


emissions controls based on existing legislative requirements and guidance 


5.4.4 Identification of possible other RMOs  


The identification of possible RMOs will concentrate on the identification of appropriate 
Community legislation other than REACH that could be used to address the identified risk(s). 


Appendix Vpresents a non-exhaustive list of EU legislation that the Authority may consider. In 


ay 
render an RMO feasible or unfeasible (for instance, if a limit value on emissions would need to 


 that the available technology does not allow for such a limit to be met under 


ernatives exist and 
efforts of finding other RMOs can be focused to those uses. 


addition there may be sector or use specific legislation that can be used (e.g. directive on fuel 
quality where the risk arises from the use of a substance as additive in petrol). The aim of the 
identification of other RMOs is to find those that have potential to reduce the identified risk, i.e. 
their scope cover the use(s) in question and requirements under them can address the relevant 
exposure. Issues to be considered when identifying the potential RMOs include in addition to 
information on risk as described above  


• Information on currently existing legal requirements and compliance with them from chapter 
5.2.3.1. The past performance of RMOs when applied for other substances / uses / 
manufacturing (so that those RMOs that have proved insufficient in the past in cases of similar 
risks or for similar substances may not be considered further).  


• Current (and foreseeable) practices and capabilities of the Industry sectors of concern that m


be set so low
normal operational conditions, such measure cannot be implementable) 


• Available information on alternatives (from chapter 5.5). Other RMOs than a restriction may be 
more suitable for controlling the identified risk from uses for which no alt
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Examples of identification of possible RMOs 


• if an unacceptable risk to the aqu tified, the 
Water Framework Directive coul ossib ative frame
addressing the risk; 


issions of the substance from
te ted Pollu  Preven on and ntrol 


a po islative framework; and 


ganic compound, then the Volatile Organic 
e co idered. 


atic environment has been iden
d be a p le legisl work for 


• if the risks are associated with the em
sectors within Annex I of the In


 Industry 
ogra


ssible leg
tion ti C


Directive, this could provide 


• if the substance is a volatile or
Compounds Directive could b ns


 


It should be noted that the identified risks may be best addressed by a combination of RMOs. Such 


x XV dossier proposing a restriction for these uses 
a combination may also include a restriction under REACH for certain uses. In that case, the 
Authority should submit to the Agency an Anne
and document the need for other Community wide measures for the rest of the uses.  


Voluntary actions by industry may also be considered as an alternative for a restriction under 
REACH, however, voluntary actions have a relatively limited scope in this process. The ES(s) 


by industry, including those based 


V dossier and, in case the voluntary action by industry reduces the risks 


The identified RMOs need to be shortly described for further comparison with the proposed 
restriction. It is also useful to give an overview on how the possible RMOs would address the 


ossible way to present the RMOs. 


should include OCs and RMMs implemented or recommended 
on existing voluntary commitments (if any). The effect of such voluntary actions is, therefore, 
already taken into account in assessment of ‘remaining’ risks.  


Emissions due to aggregated tonnages may cause risks even if each M/I has implemented or 
recommended OCs and RMMs that adequately control the risks caused by his volume. This is an 
example of a case where a voluntary action by industry could still provide an option to reduce the 
risks sufficiently. Industry would in this case include the necessary RMMs and OCs in revised 
ES(s), document them in CSR(s) and communicate them to downstream users via SDS(s). 
However, this procedure would be a result of communication with relevant industry during the 
preparation of an Annex X
to an acceptable level, the MS would not anymore need to submit an Annex XV dossier to the 
Agency. If the consultation with industry or other information would show that a voluntary action is 
not feasible, effective, practical or monitorable, the MS can document these considerations in the 
Annex XV dossier justifying why a restriction under REACH is the most appropriate measure.  


Documentation 


identified risks. Table 3 gives an example of p
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Table 2     Generic example of presentation of the applicability of the initial restriction and 
other considered RMOs to the identified risks  


Applicability of identified RMOs Use of the 
substance 


Compartment/population at risk 
Initial RMO 1 RMO 2 RMO 3 RMO4 
restriction 


Endpoint 1 (e.g. aquatic environment)       Use 1 
Endpoint 2 (e.g. occupational exposure)       
Endpoint 1 (e.g. aquatic environment)       
Endpoint 2 (e.g. terrestrial environment)       


Use 2 


Endpoint 3 (e.g. STP micro-organisms)       


Use 3 Endpoint 1 (e.g. aquatic environment)       


5.4.5 Assessment of the proposed restriction  


 main criteria that are relevant for a restriction: effectiveness, practicality and 


posal


Annex XV gives three
monitorability. These three criteria are used for 


• developing the restriction pro : The three criteria guide how to define the scope and 
ent of the initial restriction against the three criteria 


al needs to and ways how to improve the initial restriction. 
conditions of the initial restriction. Assessm
is used to reve


• the criteria guide the identification of possible other RMOs  


• the final justification need to show that the proposed restriction is the most appropriate 


n of other RMOs show that one or a combination of these other 


n into account in the assessment. The level of 
serve depend on the 


s criteria are further described in Annex XV: ‘the restriction must be targeted at the 


Community wide measure assessed against these criteria.  


The other RMOs considered are used as a reference point for assessing whether the proposed 
restriction is the most appropriate Community-wide measure. In cases where the development of the 
restriction proposal and identificatio
RMOs would be more appropriate than restriction under REACH, the Authority may wish to assess 
this/these other RMOs more closely to provide the relevant Commission service better basis for 
taking appropriate action.  


The following chapters list factors that can be take
detail and depth of the assessment as well as the weight the different factors de
case. The Authority should include in the assessment a description and analysis of uncertainties 
related to the assessment. 


The following chapters refer to the assessment of the initial restriction but the same considerations 
will also be relevant for the assessment of the proposed restriction and the considered other RMOs. 


5.4.5.1 Assessment of the effectiveness 


Effectivenes
effects or exposures that cause the identified risks, capable of reducing these risks to an acceptable 
level within a reasonable period of time, and proportional to the risk’; 


The assessment of the effectiveness needs to combine the two different aspects of the effectiveness: 
risk reduction capacity and proportionality of the initial restriction.  
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Risk reduction capacity:  


• Does the initial restriction reduce the exposure to a level allowing adequate control of the 
identified risk? 


• The assessment of the effect of the initial restriction on the exposure level related to the 
identified risk may vary from a statement based on a rough estimation to a calculation of the 
‘new’ exposure situation according to guidance in chapter 5.2. For example, if the initial 
restriction prohibits a certain use but not all uses there may be a need to check that the regional 


Proportionality: 


argeted to the identified risk and does it not inadvertently affect uses or 


restriction? 


ded to change to using them the 
r effect on the costs 


essment of the risk reduction capacity concludes that the initial restriction 


lso to check that the measures 
level of 


other risks. 


 may have a major effect on the 


concentration is reduced low enough.  


• Do the alternatives required due to the initial restriction cause other risks to the human health or 
the environment? 


• Based on the available information on alternatives (chapter 5.5) estimation of foreseeable risks 
to the human health and the environment.  


• How long will it take before the initial restriction has reduced the exposure level to an 
acceptable level? 


• What can be regarded as a reasonable period of time for reducing the exposure depends on the 
scale and severity of the risk.  


• Is the initial restriction t
actors in the supply chain which are not associated with the identified risk? 


• Do the efforts needed from the actors to implement and from the authorities to enforce the initial 
restriction correspond in amount or degree to the adverse effects that are being avoided; 


• Does the initial restriction ensure a good balance between costs and benefits and is it cost-
effective 


• What is the length of time allowed for the actors to comply with the 


• Depending on the availability of alternatives and actions nee
time allowed for the actors to comply with the restriction may have a majo
of the restriction. 


• Is the initial restriction consistent with legal requirements already in place; 


In cases where the ass
does not ensure reduction of the exposure to a level that allows adequate control of identified risk in 
reasonable timeframe or that the initial restriction is not targeted to the identified risk, the Authority 
need to either change the scope or conditions of the restriction or check if other possible RMOs can 
address the risk. Also a combination of a restriction on certain uses and other RMOs addressing the 
remaining application may be a possibility. The Authority needs a
taken by the industry to comply with the restriction will not cause equivalent or higher 


In the same way, the assessment of proportionality may require refining the initial restriction or 
closer consideration of other RMOs.  


Bringing these two aspects of the effectiveness of the initial restriction together may show that 
refining of and decision making on the restriction proposal would benefit from the SEA. Where the 
Authority finds that the uncertainties related to the assessment
conclusions, the Authority may decide to generate more information or conduct an SEA to reduce 
uncertainties.  
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5.4.5.2 Practicality  


Annex XV defines that the practicality of the proposed restriction and of the other RMOs involves 
three aspects: implementability, enforceability and manageability 


Implementability: the actors involved have to be capable in practise to comply with the initial 
restriction. To achieve this, the necessary technology, techniques and alternatives should be 


 proposed restriction or other considered RMOs. The restriction should be 
drafted in a way that allows the enforcement authorities to set up an efficient supervision 
mechanism(s). The resources needed for enforcement have to be proportional to the avoided risk.  


uthorities 
should be proportional to the risk avoided.  


els in accordance with conditions set 
in the restriction  


To Os 
con e the 
indicators that need to be m in the monitoring activities, the 
sco ation of  and the frequency of mo


Factors to be considered when assessing the monitorability of the initial restriction include: 


• Availability of in  are there indicators to monitor the res  of the restriction that are 
 allow sufficiently accurate monitoring o sults (for instance, is it possible to 


practically monitor the concentration of the substance in articles imported into the Community 
or the implement tion in an Industry r with a large number of SMEs? Or, 


le ( d) scientific m thods suitable for reliably measuring the 
concentration and nce in the environment?); 


• Ease of monitoring: the cost and the proportionality of the distribution o  the administrative 
burden for those responsible for the monitoring activities; the monitoring of the proposed 


available and economically feasible within the timeframe set in the restriction  


Enforceability: The authorities responsible for enforcement need to be able to check the compliance 
of relevant actors with the


Manageability: the proposed restriction or other considered RMOs should be manageable (taking 
into account the characteristics of the sectors concerned, for instance, the number of SMEs) and 
understandable to affected parties; the means of its implementation should be clear to the actors 
involved and the enforcement authorities and access to the relevant information should be easy. 
Furthermore, the level of administrative burden for the actors concerned and for the a


5.4.5.3 Monitorability 


According to Annex XV it must be possible to monitor the results of the implementation of the 
proposed restriction. Monitoring is here understood widely and may cover any means to follow up 
the effect of the proposed restriction in reducing the exposure. The most appropriate means of 
monitoring depend on the type of restriction and the related conditions. Such monitoring may 
include for example  


• follow up of the amounts of substance manufactured and imported  


• follow up of the amounts of substance used for different uses 


• measuring of the concentration of the substance in preparations or articles  


• measuring of the relevant emission and/or exposure levels  


• follow up of the measures taken to reduce the exposure lev


 assess the monitorability of the initial and final proposed restriction and of the other RM
sidered the Authority should outline a monitoring proposal. Such a proposal should includ


red, the stakeholders to be involved onito
 monitoringpe and loc nitoring.  


dicators: ults
feasible and f the re


ation of a restric secto
are the availab preferably standardise e


 fate of the substa


f
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restriction or other considered RMOs should be easy to set up and administer and its cost and 
administrative burden should be proportional to the risk avoided 


• Availability of monitoring mechanisms: consistency with the existing monitoring 
responsibilities of the authorities and actors involved; are the current monitoring mechanisms 
suitable for the monitoring or can they easily be adapted to cover the proposed restriction or 
other considered RMOs? 


The overall assessment of the monitorability should answer the question of whether the outlined 
monitoring system allows to observe if the risk reduction targets have been achieved with 
p


5


T  
fi s 
th not anymore be refined the Authority needs to combine the separate 
a


T t 
th  
u  
re decision making purposes.  


The overall assessment of the proposed restriction needs to be compared to the considered other 
RMOs. This comparison will provide a justification that the proposed restriction is the most 


 the overall assessments 


s can be summarised. The Authority may choose how to score the identified options 


atrix of the proposed restriction and considered 
ree key criteria 


Criterion Parameter Proposed 
restriction RMO 1 RMO 2 RMO 3 


roportionate resources? 


.4.5.4 Overall assessment of the proposed restriction and comparison to other RMOs  


he Assessment of the initial restriction against the three criteria is used to refine the restriction and
nd out if there is a need to consider other RMOs more closely. When the assessment conclude
at the initial restriction can 


ssessments against the three criteria to an overall assessment of the proposed restriction.  


his overall assessment need to take into account the uncertainties related to the assessment agains
e individual criteria and related to combining them. This overall assessment and the related


ncertainties may reveal that conducting an SEA would be useful for further refinement of the
striction proposal or for the 


appropriate Community wide measure. The presentation of the results of
and the comparison is important especially when several options have been identified as potentially 
suitable for the management of the identified risk. The presentation should aim to provide a clear 
illustration of the strong and weak points of each option and to rank the options against the key 
criteria. Such a table may be included in Section 15 of the Justification for proposed restrictions. 


Table 4 presents an example of how the comparison of the proposed restriction and considered 
other RMO
against the criteria; this could be by using ‘pluses’ and ‘minuses’ or terms such as ‘low-medium-
high’ or any other qualitative or semi-quantitative indicators.  


Table 3     Example of an assessment m
other RMOs against the th


Risk reduction capacity     
Proportionality     


Effectiveness 


Overall     
Implementability     
Enforceability     
Manageability     


Practicality 


Overall     
Availability of indicators     
Ease of monitoring     
Availability of monitoring mechanisms     


Monitorability 


Ove     rall 
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If the comparison of the 
that a measure under an
restriction under REAC
conclusion in the releva  
Agency. It should be no  
instance, when assessing ple 6  


Example 6     Example o


5.4.6 Documenting


The proposed restriction
The proposal for a restric pe of the restriction: what are the uses covered 
by the proposed restricti
instance concentration 
implementation or other  implementing the 
restriction. 


restriction is the most appropriate Community wide measure will 


verview of the task 


rtionate restriction that is targeted to the identified 
risk. 


proposed restriction against other possible Community level RMOs shows 
other legislation is more appropriate way of addressing the risk than a 
H the Authority is requested to document the assessment and this 
nt parts of the restriction format and submit this documentation to the
ted that this conclusion can be achieved already earlier in the process, for
 the sources of emissions and exposure as in exam


f the referral of a substance to another legislative framework 


 


 the proposed restriction and the justification  


 is documented in the Proposal part of the Annex XV restriction report. 
tion needs to specify the sco
on and any general or use specific conditions. Conditions may include for 
limits, conditional or unconditional derogations, timeframes for the 
 aspects defining the exact boundaries and ways of


Due to the high volume of Substance I used in the EU and monitoring data indicating a risk, the 
the CommissAgency on request by ion started developing an Annex XV dossier. During the 


development o
Substance I is
environmental risk arises from
precursors has decreas
Substance J as a herb


Substance J is being 
Directive and the Plant
developed for this part
referred to the Com wo 


f a restriction dossier, it was concluded that the only significant release of 
 due to the breakdown of one of its precursors, Substance J. In fact, an 


 several precursors to Substance I but the production of these 
ed significantly and the main risk remaining is caused by the use of 


icide.  


dealt through other legislative measures i.e. the Biocidal Products 
 Protection Products directive. As a result, no restriction dossier is to be 
icular risk from Substance I and the documentation of risk should be 
mission services responsible for the implementation of the t


aforementioned Directives. 


The justification that the proposed 
be included in section 15 of the justification part of the restriction report (APPENDIX I). 


5.5 Information on alternatives  


5.5.1 O


Aim: Annex XV requires the Authority to document the available information 
on alternative substances and techniques in the restriction proposal.  


The aim is to provide information for the analysis of whether the 
equivalent function provided by the substance can be obtained by other 
substances or techniques and for assessing the net impact of the proposed 
restriction to the human health and the environment. This will facilitate 
in defining a propo
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Scope: The term ‘alternative’ is used in this guidance to mean alternative 
chemical substances or alternative techniques (processes and 
technologies) or combinations thereof that can be used to replace 
(partially or totally) the substance of concern in a given use or a number 
of uses by providing the equivalent function that the substance delivers in 
those uses or by making the function redundant. 


Available information on alternatives may cover any information 
relevant for developing the restriction proposal, for its later assessment 


ency and for the decision making by the Commission, 


• technical and economical feasibility, availability, including the 


ted 


In addition, the available information on alternatives needs to be 
s 11 to 13.  


ther legislation are the main 
information sources for other aspects on alternatives: availability, technical and economical 


onment related to alternative 


particular, who know the 


by the Ag
including  


• information on the risks to human health and the environment 
related to the manufacture or use of the alternatives; and 


time scale. 


The depth of the analysis of alternatives beyond documenting what is 
readily available will rely on the decision of the Authority. The Authority 
should take a flexible approach so that the time and effort allocated to the 
assessment of alternatives is proportional to the needs of each case.  


Outcome: Information on alternatives is used when refining the restriction proposal. 
It is used in developing the justification that the proposed restriction is 
the most appropriate Community wide measure especially when 
assessing the effectiveness and practicality of the proposed restriction 
(ref Chapter 5.4.5). Furthermore, the information can be used if the 
Authority decides to develop a socio-economic analysis or interes
parties submit input to one. 


documented in the restriction report section


5.5.2 Information sources  


The information sources on the risks for human health and the environment related to alternative 
substances are the same as described in chapter 4. Consultation with stakeholders (see Chapter 
4.2.2), literature, statistics and experience from the implementation of o


feasibility of alternatives and risks to human health and envir
techniques.  


Consultation with Industry stakeholders and other experts could be particularly relevant in the 
assessment of the availability and technical and economical feasibility of alternative substances and 
techniques. Downstream users (associations or individual companies), in 
technical requirements of their process and products and have a vested interest in using the best raw 
materials and techniques, may provide useful information. Other possible consultees include 
manufacturers and importers (associations or individual companies) of alternative substances and 
techniques, MS authorities having experience on using alternatives e.g., from the implementation of 
other legislation and research organisations.  
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The Authority should scrutinise any information made available from consultees taking into 


) and the guidance on preparing an 
authorisation application will also contain guidance relevant for identification and analysis of 
alternatives. The references will be added, where necessary, when these other parts of the guidance 


eful. This is essential to ensure that the identification of alternatives is based 
on a sound understanding of the role played by the substance in the production process and final 


alternatives. If possible to obtain 


d further complete the picture.  


t are technically feasible, can be more easily identified.  


d cost of other alternatives can be compared. However, more innovative 
alternatives can also be considered. For example, one may wish to consider other alternatives such 
as new technologies involving product re-design (e.g. provision of a powder in a solid or liquid 
form) and/or changes in processes (e.g. adoption of metal working techniques that require no 
lubricants).  


consideration the consultees’ vested interests, the business relationships between organisations 
holding similar or opposite views on restrictions and alternatives, and the scientific robustness of 
the submitted information. The Authority should present in the Information on stakeholder 
consultation part of the restriction report what information was supplied by whom and how this has 
been used to ensure the transparency of the analysis. Any uncertainties on or assessment of the 
quality or completeness of the information submitted by stakeholder may also be discussed therein. 


5.5.3 Issues to be considered 


The guidance on developing an socio-economic analysis (SEA


package are available. 


Description of the use and function of the substance 


Information on and assessment of risk(s) (chapter 5.2) provides a list of uses that cause a risk to 
human health or the environment. For the purpose of collecting available information on 
alternatives a description of uses should be completed by a description of the technical or other 
functions provided by the substance in these uses. Furthermore, an explanation why these functions 
are needed may be us


products. The function that a substance serves may be due to its mechanical, physical or chemical 
properties, and the substance may act as an input to production, i.e. a raw material, or as a 
processing aid. In some cases, a substance may be used for environmental or health and safety 
reasons. The different functions provided by a substance should be described in terms of their: 


• technical and processing related role – what are the specific technical performance requirements 
for the function; 


• quality, durability or end product performance related role; and  


• economic importance in terms of reduced costs. 


For different functions, data on the associated quantity of the substance used and on trends in use 
would be useful for assessment of future availability of 
information on the number of companies using the substance, on their size (turnover and number of 
employees) and on their locations woul


5.5.3.1 Identification of alternatives fulfilling the function(s) 


Once the functions provided by a substance have been described, alternative substances and 
techniques that meet the equivalent function or make the original function redundant, i.e. 
alternatives tha


Substitute substances or processes that are already being used by some companies are usually 
selected for further assessment because they provide an obvious starting point against which the 
risk, performance an
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Questions to be considered when collecting information include 


• 


process but under different conditions (pH, temperature…) etc)  


• e 
t 


to move to the alternative? Would training of users be required? 


• e 
e 


? Would training of users be required? 


5.5


An e substances 
may not be available immediately or they may not be available in the required tonnages but could 


arkets and 
d research within them would be useful. It would also be useful to consider any 


experience with the use of alternatives within or outside the Community. On alternative techniques 
th n 
s


T  take into operation alternative techniques should be 
considered. This applies also to alternative substances that need changes in processes or equipment. 


T e 
s  
b y 
m e 
a  
c


Q


• bstance would be required? 


• n 


• iques? Is there knowledge on the suitability 


• 


•  


E t 
m  
b


For which of the uses of concern the alternative is technically feasible? What are the 
uncertainties related to the technical feasibility (e.g., only laboratory / pilot plant scale evidence 
of the functioning, used in other 


Whether or not adoption of the alternative substance would require changes in any of th
processing systems associated with the chemical of concern? Is research and developmen
necessary in order 


Would the use of alternative technique result in complete or partial replacement of the substanc
in the uses of concern? What research and development is necessary in order to apply th
alternative technique


.3.2 Assessment of availability of alternatives 


 important issue in identifying the availability of alternatives is timing: alternativ


become available at some point in the future. To assess this, knowledge of the relevant m
the current trends an


e same basic consideration applies: is the necessary equipment already available in market i
ufficient quantities.  


he time needed to invest, install and


here is a reciprocal relationship between a proposed restriction and the availability of alternativ
ubstances and processes: limited availability of alternatives may limit the choices for restrictions
ut, at the same time, a restriction may affect the (future) availability of alternatives. The Authorit
ay use the available information to make assumptions on the time that may be required for th


lternatives to become available and, based on these assumptions, to consider the need and
onditions of a time-limited derogation for one or more uses 


uestions to be considered when collecting information include 


What tonnages of alternative su


At what tonnage are they currently used in the EU / worldwide, what are the trends i
manufacture and uses? 


What is needed to change to the alternative techn
and availability of e.g. equipment or raw materials required to transfer to the alternatives?  


Is there need for further research and development? 


What is the timeframe for investing to, installing and taking to operation the necessary
equipment? 


xperience suggests that even with the alternative substances and/or technologies already known, i
ay take up considerable time to carry out the quality and performance tests. Examples in the box


elow illustrate this: 
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Example 7     Variable availability of alternatives when more than one uses require risk 
management action 


- Sometimes years of continuous development are needed to bring alternatives with an equal 
and comparable performance to existing formulations on the market (e.g. surfactant 
formulations).  


 - for certain uses some alternatives exist but that a significant period of time for research would 
be needed for alternatives to be made available at the industrial scale (e.g. additives in the 
rubber industry).  


 - Similarly, no alternatives for certain substances in aviation hydraulic fluids are available at 
present. According to industry sources, there have been many attempts to find alternatives for 
certain substances.  


 - Even with the alternative substances and/or technologies already known, it may easily take up 
more than 3 years for users to carry out the quality and performance tests. In other cases the 


er specific alternatives might be already available but the approval procedure required by oth


 


pieces of legislation for the alternative, introduces a further delay into the process. 


Substance K is used in a variety of uses. Those of interest include: (a) mist suppressant in the 
metal finishing sector; (b) component in surfactant formulations; (c) chemical agent in several 
uses in the rubber industry; (d) chemical agent in the semiconductors industry; and (e) chemical 


y no known 
ctor; previous 


 suggested that its use may not be 


ay result also in significant cost savings. However, it appears that 


urfactant formulations, as a result of many years of continuous development, 


ed on Substance K. 


component of aviation hydraulic fluids. 


Information received through consultation suggests that there are currentl
alternative chemical mist suppressants to Substance K for the metal finishing se
generations of chemical mist suppressants having failed due to excessive pitting of coatings and 
rapid breakdown during electrolysis. However, this does not necessarily mean that Substance K 
cannot be replaced. Consultation and literature review has
necessary if the chemical that produces the mist which poses occupational health risks is 
replaced. Substitution of the mist-prone chemicals would result not only in the reduction of the 
likely health risks but m
suitable alternatives for the chemical that tends to create hazardous mists may not be available 
for all metal finishing processes. 


With regard to s
alternatives to Substance K have been indicated as providing an equal and comparable 
performance to formulations bas


For the rubber industry, alternatives to Substance K on an Industry-wide basis (or even an 
enterprise-wide basis at the research scale) are not currently available, although efforts are 
reportedly being made. Consultation has suggested that replacement efforts have resulted in an 
83% decrease in the total amount of Substance K used in synthetic rubber products since 2000. 


For the semiconductors industry, suitable alternatives are not currently available; for certain 
uses, some alternatives do exist but work on these is still ongoing. Industry sources have 
suggested that at least five years of research would be necessary for alternatives to be made 
available at the industrial scale.  


 







 Guidance on Annex XV for restrictions 


 73


 


Similarly, no alternatives for aviation hydraulic fluids are available at present. According to 


lo


From
be n
ce
an
rubbe ity of alternatives may change in the 


industry sources, there have been attempts over the last 30 years to find acceptable alternatives 
to Substance K. There are currently no promising leads for a substitute for Substance K now in 
use, and there are no assurances that an acceptable alternative will be identified in the short or 


nger term. 


 the above, it can be concluded that the approach to different uses of the substance cannot 
 u iform. The Authority should consider whether derogations should be introduced for 
rtain metal finishing applications and for the use of Substance K in the rubber, semiconductor 
d aviation industries. Time-limited derogations could be a suitable option, especially in the 


r and semiconductor industries where the availabil
bear future. 


Assessment of human health and environmental risks related to the alternatives  


This assessment of risks related to the alternatives has a comparative nature. It should document 
whether the transfer to alternative substance or technique would result in reduced overall risks to 
human health and the environment. It is therefore important not only to consider the risks that are 


ther 
es in 


• reducing the identified risk (it does not contribute to the identified risk at the same or higher 
level)  


• causing other risks that can not be adequately controlled 


For example, in relation to alternative substances, the work involved may include: 


• collecting data on the properties of alternative substances from manufacturers and importers or 
other sources (e.g. registration dossiers on alternatives when these have been registered, or from 
other sources when registration has not yet taken place);  


• examining the hazard profiles of the alternatives to determine whether they would result in a 
lower level of risk;  


• examining information on environmental concentrations of the substitutes and data on current 
levels of exposure from publicly available sources or impacts associated with alternative 
options; and  


• if appropriate, quantifying and valuing the change in risk following the approach set out above 
for the substance of concern. 


It would obviously not be appropriate to require that the risks associated with alternative substances 
or techniques are assessed in the same detail as the risks associated with the substance of concern. 
The level of effort that is to be put into this aspect above the documentation of available 
information will be a matter of judgment and up to the Authority. For example, the simple 
comparison of hazard profiles may indicate that alternative chemicals present a clearly lower level 
of risk. In these cases, no additional assessment may be necessary. When a comparison of hazard 
profiles or a lack of data raises concern, then there may be a need for more detailed assessment of 
any changes in risk following the appropriate parts of chapter 5.2 of this guidance and the guidance 
on preparing chemical safety assessment. Appendix VIincludes considerations on the assessment of 
alternative substance and illustrates a tiered approach for an assessment. 


considered unacceptable and resulted in developing the restriction proposal, but alsopossible o
risks resulting from the alternative. The aim is to assess the effects of the adoption of alternativ
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Assessment of economical feasibility of alternatives 


The a ity of 
the alternatives. T ain alternatives, if data are available:  


1. ib  the net co ccount both increases and 
ases in costs) fa rs in each link of the supply chain


2. s financial viab to p ss cost down th supply 
; and 


3. Where  co
trade an on


5.5.4 Reporting the information on alternatives  


The available information o documented in the sections 11 to 13 of the 
restriction report. It would be useful to summarise  an 
overall assessm is sho y 
the same funct ty as th
human health and the enviro


The Authority may consider b s such s Table 5.  


uthority is requested to document the available information on the economical feasibil
hat could include for the m


Descr
decre
Asses
chain


e mpliance and other costs (taking into a
ced by acto ; 
ility and the ability of the different actors a s e 


impacts on
d wider ec


mpetitiveness are likely to be significant at the sectoral level, consider 
omic and employment effects. 


n alternatives needs to be 
 the available information on alternatives as


uld give for alternatives that are technicall
e substance of concern an overview of the knowledge on the risks to 


ent. Th
ionali


feasible and which deliver 


nment and on the economic feasibility. 


 summarising the available information in ta le  a
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Table 4     Example of a table for the evaluation of potential alternative substances 
[substance name


Parameter 


] in [use] 
Questions to be answered Alt 1 Alt 2 Alt 3 
Can it perform the same functions as the substance 
in question?    


T
ec


hn
ic


al
 


fe
as


ib
ili


ty
  


Will it require changes (in processes, equipment, 
storage facilities, training, etc.)? 


   


Current and 
future 
availability 


Is it available in the required tonnage / amount in 
the EU / worldwide? 


   


A
va


ila
b


Timeframe ili
ty


 


How fast could enterprises make the switch? What 
would be the downtime, if any? 


   


Information on the hazards: properties causing the 
concern for the substance to be restricted / other 
properties  


   
Human 
health 


Information on risks related to properties causing 
the concern for the substance to be restricted / other 
properties. Information on other risks related to the 


ternatives. 


   


al
Information on the hazards: properties causing the 
concern for the substance to be restricted / other 
properties 


   
Risk to the 
environment 


Information on risks related to properties causing 
the concern for the substance to be restricted / other 
properties. Information on other risks related to the 
alternatives. 


   


R
is


k 
as


se
ss


m
en


t  


Assessment 
of net risk ks 


associated with 
   


Would the alternative result in a sufficient 
reduction in the net risk? Are there new ris


the alternative?  
Net compliance and other costs (taking into account 
both increases and decreases in costs) faced by 
actors in each


   
 link of the supply chain 


Fin ility of the alternatives    ancial viab
Ability of the different actors to pass costs down 
the supply chain 


   


E
co


n
c 


fe
as


  


Net costs  


om
i


ib
ili


ty


Trade and wider economic and employment effects    
Uncertainties. What is the
feasibility, risks and econ


 level of uncertainty in the assessment of the 
omic viability of alternatives?    


Note: The analysis presented e Information on alternatives could be summarised in this table with the use of 
crosses and minuses  
monetary costs and b
overall uncertainty, ‘lo e; a detailed discussion 
on uncertainty in the main text should also be provided. 


 in th
or ‘low-medium-high’ or, in the case of costs and benefits, by providing the estimated
enefits for each alternative, if this information is available. For the assessment of the 
w-medium-high’ indications may be provided for each alternativ
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5.6 Socio-economic assessment  


Aim: Annex XV invites the Authority preparing a restriction proposal to 
analyse the socio-economic impacts of the proposed restriction.  


The aim of an SEA is to facilitate the Authority in preparing a 
proportional and well informed restriction proposal. Furthermore, an 
SEA included in Annex XV dossier is valuable for the SEA 
Committee when it gives its opinion on the proposal and for the 
Commission taking the decision.  


Scope: An SEA aims at assessing the proposed restriction in terms of  
• the net benefits to human health and the environment and  


sers, 


savings caused by the transfer to 


f an SEA prepared covered all relevant aspects 
 gained by introducing the proposed restriction 


EA the Authorities are encouraged to include in the 


 have been covered. 


• the net costs to manufacturers, importers, downstream u
distributors, consumers and society as a whole. 


‘Net benefits’ above should take into account reduced risk due to 
restriction and possible risks caused by the transfer to alternatives. 
Similarly, ‘net costs’ should take into account both costs to actors due 
to restriction and possible cost 
alternatives.  
 
It would be useful i
effecting the benefits
and costs caused by it. However, as there is no legal requirement to 
produce an S
restriction proposal any relevant parts of SEA or inputs to one in 
absence of full SEA. In any case it is crucial to document clearly 
which aspects


The methods to be used when developing SEAs for restriction 
proposals are described in the Guidance on Socio Economic 
Analysis. 


Outcome: SEA is used when refining the restriction proposal. It is used 
developing the justification that the proposed restriction is the mo


in 
st 


preparation of restriction 


l, Authorities may wish to prepare 


appropriate Community wide measure especially when assessing the 
effectiveness and practicality of the proposed restriction (ref chapter 
5.4). 


Furthermore, an SEA or inputs to one will be documented in ‘socio-
economic analysis’ section of the restriction report. 


5.6.1 The importance of socio-economic analyses in the 
dossiers 


Although an SEA is not a mandatory part of a restriction proposa
one as an SEA:  


• helps in ensuring that the restriction proposal is proportional and well-informed  


• facilitates the assessment of the effectiveness and practicality of the proposed restriction  
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• provides a good basis for the SEA Committee to prepare its opinion on the proposal and for the 
Commission to take the decision; and 


• provides a valuable mechanism for involving stakeholders in the decision-making process and 
developing a shared understanding of the implications of imposing a restriction (or other legal 


 during the restriction procedure can help 
ensure that the Authority’s arguments on the justification for the proposed restriction are given due 
weight in the overall decision-making process. 


5.6.2 Incorporation of the findings of an SEA into the Annex XV restriction report 


The process of preparing an SEA will bring together information from several of the other 
components of the restriction procedure and, in turn, will provide inputs to an Annex XV restriction 
report. This is illustrated in Figure 6. 


Information that may feed from the development of other parts of the Annex XV restriction report 
into the SEA process includes: 


• description of the type and magnitude of risk  


• information on the Industry sectors and uses associated with unacceptable risks (from the risk 
assessment and risk characterisation); 


• information on existing legal requirements (ELRs) and on the effectiveness of implemented 
exposure scenarios (OCs and RMMs); 


• description of the proposed restriction and information on possible other risk management 
options (RMOs) and appropriate legislative frameworks for their implementation;  


• description of the remaining (and possible new) risks when the proposed restriction or the 
possible other RMOs are in place 


• information on the availability, risks and feasibility of alternative substances and techniques. 


The SEA process should build on such data but may also involve the collection of additional data 
from manufacturers, importers and downstream users submitting information through consultation 
(for instance, information on current markets for the substance and its products, expected trends in 
usage, innovations or technical developments within the sectors of concern, etc.). The analysis of 
this information will result in the development of the SEA document the results of which will be 
summarised in the Socio-economic assessment part of the Annex XV report. However, the SEA 
findings should not be used in isolation to the remainder of the restrictions report but rather feed 
into several other parts of the report under preparation, such as: 


• the identification of RMOs, which may benefit from any additional information to be made 
available to the Authority through consultation for the SEA; 


• the assessment of alternatives, which may benefit from any additional information on the 
availability of alternatives as well as the assessment of their economic feasibility; 


• the assessment of the effectiveness and practicality of the proposed restriction and their 
comparison to other RMOs, which may benefit from any additional information alternatives and 
from the assessment of costs, savings and other impacts under different RMOs;  


requirements or of taking no action). 


Interested parties are able to comment the Annex XV dossier and the proposed restriction, as well 
as submit full SEAs, or inputs to one, to the SEA Committee. It will be up to the SEA Committee to 
balance in its opinion the inputs received from such parties with the information provided by the 
Authority. Thus, preparation of an SEA by the Authority
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• the refinement of an initial restriction proposal by identification which uses / manufacturing / 
marketing should be restricted and under which conditions to ensure a proportional restriction 
that is targeted to the identified risks, which may benefit from the analysis of alternatives and 
the assessment of costs, savings and other impacts for different RMO within the SEA; and 


• the overall assessment of advantages and drawbacks and the market-related considerations for 
the proposed restriction, which may benefit from the general analysis and conclusions of the 
SEA and, particularly, the analysis of potential market harmonisation issues. 


The Guidance on Socio Economic Analysis provides more detail on the incorporation of the 
findings of an SEA into an Annex XV restriction report. 
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Figure 6     Links between SEA and the preparation of an Annex XV restriction report 


Outputs to restriction 
procedure


Inputs from restriction 
procedure SEA Process


Bringing together and 
summarising SEA results
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Defining aims of SEA


Setting the baseline of 
SEA


Identification of RMOs


Assessment of alternative 
substances, processes 


and technologies


Assessment of costs, 
savings and other 


impacts


Information on risk 


Assessment of changes 
in environmental risks


Assessment of changes 
in human health risks


Assessment of impacts 
on competitiveness, 


trade, wider economy, 
and employment


(Section 5.2 ) and 
risk characterisation 


(Section 5.2.4)


Identification of RMOs
(Section 5.4.3 & 5.4.4)


Information on alternatives 
(Section 5.5)


(Revised) exposure 
assessment


(Section 5.2.3)


Preparation of 
Socio-economic 


assessment


Justification for the need for 
action on a Community-wide 


basis (section 5.3)


Availability, risks and feasibility 
of alternatives
(Section 5.5)


Derogations
(Section 5.4.3)


Assessment of 
effectiveness of 


implemented RMMs
(Section 5.2.3.1)


Assessment of effectiveness and 
racticality of the suggested 
restriction (Sections 5.4)


p


Preparation of SEA 
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5.6.3 Socio-economic considerations in the absence of an SEA 


lsory component of the restriction procedure, it is possible that it may 


in the Annex XV restriction report. Such elements could be: 


tors of concern 


 a discussion of the comparison of the costs of the restriction to the benefits; and 


• a discussion on uncertainty in cost estimates. 


The need for and the level of detail of the discussion on the above issues will be influenced by the 
characteristics of risk, the range of available RMOs and any constraints on time and resources. 


5.7 Information on stakeholder consultation 


Annex XV requires the Authority to document any consultation of stakeholders and how their views 
have been taken into account. The Annex XV report should describe:  


• who has been consulted 


• what information has been asked for, how the consultation was carried out and when in the 
process of preparing an Annex XV report 


• how the information has been taken into account in preparing the Annex XV dossier 


• if the information was not taken into account, the main reasons for that 


The information obtained from the stakeholder consultation should be reported in a transparent way. 
The report should include an overview of the evaluation of the uncertainties related to the 
information and the subsequent assumptions made. These assumptions, conclusions and all 
decisions should be open to review. 


 


Since an SEA is not a compu
not be undertaken during the preparation of an Annex XV restriction report. In the absence of a full 
SEA, the Authority may wish to consider some of the key elements of an SEA to support its 
arguments 


• the prevailing trends in the manufacture, marketing and use of the substance in the EU; 


• the costs of alternatives, the benefits and risks arising from their use and any impacts from their 
use on product quality or availability; and 


• a discussion on the importance of the substance to enterprises and Industry sec


These key elements may be further supported by additional analysis on more complex issues such 
as: 


• a discussion on how innovation and technological development may affect future use of the 
substance; 


•
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7 GLOSSARY A


sier 


report nnex XV dossier according to 
 this document. 


umber 


 to reproduction. 


DNEL 


 user 
ubstance, 


of his industrial 
ulaion 


trol, exposure of humans and the environment. These 


Full study report  and comprehensive description of the activity 


IARC 


ediate 


ce. (continues) Art 3(15) of REACH Regulation 


IPCS International Programme on Chemical Safety 


IUCLID The database underlying the REACH-IT system. 


ND ABBREVIATIONS 


Annex XV dos A dossier produced in compliance with Annex XV. This consists 
of two parts, a technical dossier and the Annex XV report.  


Annex XV A report produced as part of the A
the guidance and format outlined in


BCF Bioconcentration factor. 


CAS n Chemical Abstracts Service registry number 


CMR Carcinogenic, mutagenic and toxic


CSA Chemical safety assessment. 


CSR Chemical safety report. 


DMEL Derived minimum effect level 


Derived no effect level 


Downstream Any natural or legal person established within the Community, 
other than the manufacturer or the importer, who uses a s
either on its own or in a preparation, in the course 
or professional activities. Art 3(13) of REACH Reg


ELR Existing Legal Requirement (see Section 5.1.3) 


Exposure scenario The set of conditions, including opearional conditions and risk 
management measures, that describe how the substance is 
manufactured or used during its life-cycle and how the 
manufacturer or importer controls, or recommends downstream 
users to con
exposure scenarios may cover one specific process or use or 
several processes or uses as appropriate. Art 3(37) of the REACH 
Regulation 


A complete
performed to generate the information. This covers the complete 
scientific paper as published in the literature describing the study 
performed or the full report prepared by the test house describing 
the study performed. Art 3(27) of REACH Regulation 


International Agency for Research on Cancer 


Interm A substance that is manufactured for and consumed in or used for 
chemical processing in order to be transformed into another 
substan
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Log Kow The log10 value of the octanol-water partition coefficient. Also 


Manufacturer Any natural or legal person established within the Community 
who manufactures a substance within the Community. Art 3(9) of 
REACH Regulation 


NOEC No observed effect concentration. 


OECD Organisation for Economic Co-operation and Development 


PBT A persistent, bioaccumulative and toxic as defined in Annex XIII. 


PNEC Predicted no effect concentration. 


REACH Registrat sation and Restriction of 
Chemicals 


POP Persistent organic pollutant. 


REACH-IT The information technology (IT) system for creating and 
administering documentation under REACH.  


Restriction Any condition for or prohibition of the manufacture, use or 
placing on the market. Art 3(31) of REACH Regulation 


RMM(s) R 1.3). 


RMO(s) Risk management option(s) (see Chapter 5.1.3). 


Robust study summary A detailed summary of the objectives, methods, results and 
conclusions of a full study report providing sufficient information 
to make an independent assessment of the study minimising the 
need to consult the full study report. Art 3(28) of REACH 
Regulation 


Study summary A summary of the objectives, methods, results and conclusions of 
a full study report providing sufficient information to make an 
assessment of the relevance of the study. Art 3(29) of REACH 
Regulation 


A chemical element and its compounds in the natural state or 
obtained by any manufacturing process, including any additive 
necessary to preserve its stability and any impurity deriving from 
the process used, but excluding any solvent which may be 
separated without affecting the stability of the substance or 
changing its composition. Art 3(1) of REACH Regulation 


Very persistent and very bioaccumulative as defined in Annex 
XIII.  


often referred to as log P. 


ion, Evaluation, Authori


isk management measure(s) (see Chapter 5.


Substance 


vPvB 
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APPENDIX I      FORMAT FOR RESTRICTION REPORT 


 


Annex XV dossier 


RESTRICTION PROPOSAL 


 


 


 


 


 


Substance Name: 


EC Number: 


CAS Number: 


 


 


Submitted by: 


Version 
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RESTRICTION PROPOSAL 


 


Substance Name: 


EC Number: 


CAS number: 


 


 


Restriction proposal: 
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INFORMATION ON HAZARD AND RISKS 


1 IDENTITY OF THE SUBSTANCE AND PHYSICAL AND CHEMICAL 
PROPERTIES 


1.1 Name and other identifier of the substance 


Chemical Name:  
EC Number:  
CAS Number:  
IUPAC Name:  


1.2 Composition of the substance 


For each constituent/ impurity/ additive, fill in the following table (which should be repeated in 
case of more than one constituent). The information is particularly important for the main 
constituent(s) and for the constituents (or impurity) which influence the outcome of the dossier.  


Chemical Name:  
EC Number:  
CAS Number:  
IUPAC Name:  
Molecular Formula:  
Structural Formula:  
Molecular Weight:  
Typical proportion %  


Real proportion (range) in %  
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1.3 Physico-Chemical properties 


Table 1    Summary of physico-chemical properties 


REACH ref 
Annex, § 


Property IUCLID 
section  


Value [enter 
comment/reference or 
delete column] 


VII, 7.1 Physical state at 20°C and 
101.3 KPa 


3.1   


VII, 7.2 Melting/freezing point 3.2   


VII, 7.3 Boiling point 3.3   


VII, 7.4 Relative density 3.4 density   


VII, 7.5 Vapour pressure 3.6   


VII, 7.6 Surface tension 3.10   


VII, 7.7 Water solubility 3.8   


VII, 7.8 Partition coefficient n-
octanol/water (log value) 


3.7 partition 
coefficient 


  


VII, 7.9 Flash point 3.11   


VII, 7.10 Flammability 3.13   


VII, 7.11 Explosive properties 3.14   


VII, 7.12 Self-ignition temperature    


VII, 7.13 Oxidising properties 3.15   


VII, 7.14 Granulometry 3.5   
XI, 7.15 Stability in organic solvents 


and identity of relevant 
degradation products 


3.17   


XI, 7.16 Dissociation constant 3.21   


XI, 7.17,  Viscosity 3.22   


 Auto flammability 3.12   


  Reactivity towards container 
material 


3.18   


  Thermal stability 3.19   


  [enter other property or delete 
row] 
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2 MANUFACTURE AND USES 


2.1 Manufacture 


2.2 Identified uses 


3.3 Uses advised against 
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3 CLASSIFICATION AND LABELLING 


3.1 Classification in Annex I of Directive 67/548/EEC 


3.2 Classification according to GHS  


3.3 Self classification(s) 


This should include the classification, the labelling and the specific concentrations limits. The 
reason and justification for no classification should be reported here.  


It should be stated whether the classification is made according to Directive 67/548/EEC criteria or 
according to GHS criteria 
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4 ENVIRONMENTAL FATE PROPERTIES 


4.1 Degradation 


4.1.1 Stability 


Corresponds to IUCLID 4.1 


4.1.2 Biodegradation 


4.1.2.1 Biodegradation estimation 


4.1.2.2 Screening tests 


4.1.2.3 Simulation tests 


4.1.3 Summary and discussion of persistence 


4.2 Environmental distribution 


4.2.1 Adsorption/desorption 


Corresponds to IUCLID 4.4.1 


4.2.2 Volatilisation  


Corresponds to IUCLID 4.4.2 


4.2.3 Distribution modelling 


4.3 Bioaccumulation  


4.3.1 Aquatic bioaccumulation 


4.3.1.1 Bioaccumulation estimation 


e.g. use of Kow, predicted BCF 
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4.3.1.2 Measured bioaccumulation data 


4.3.2 Terrestrial bioaccumulation 


4.3.3 Summary and discussion of bioaccumulation 


4.4 Secondary poisoning  


Assessment of the potential for secondary poisoning 
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5 HUMAN HEALTH HAZARD ASSESSMENT 


5.1 Toxicokinetics (absorption, metabolism, distribution and elimination) 


5.2 Acute toxicity 


5.2.1 Acute toxicity: oral 


5.2.2 Acute toxicity: inhalation 


5.2.3 Acute toxicity: dermal 


5.2.4 Acute toxicity: other routes 


5.2.5 Summary and discussion of acute toxicity 


C&L including weight-of-evidence considerations. 


5.3 Irritation 


5.3.1 Skin 


5.3.2 Eye 


5.3.3 Respiratory tract 


5.3.4 Summary and discussion of irritation 


C&L including weight-of-evidence considerations. 


5.4 Corrosivity 


5.5 Sensitisation 


5.5.1 Skin  
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5.5.2 Respiratory system 


5.5.3 Summary and discussion of sensitisation 


C&L including weight-of-evidence considerations. 


5.6 Repeated dose toxicity 


5.6.1 Repeated dose toxicity: oral 


5.6.2 Repeated dose toxicity: inhalation 


5.6.3 Repeated dose toxicity: dermal  


5.6.4 Other relevant information 


5.6.5 Summary and discussion of repeated dose toxicity 


Classification &Labelling, dose-response estimation including weight-of-evidence considerations. 


5.7 Mutagenicity 


5.7.1 In vitro data 


5.7.2 In vivo data 


5.7.3 Human data 


5.7.4 Other relevant information 


5.7.5 Summary and discussion of mutagenicity 


Classification &Labelling, dose-response estimation including weight-of-evidence considerations. 


5.8 Carcinogenicity 


5.8.1 Carcinogenicity: oral 
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5.8.2 Carcinogenicity: inhalation  


5.8.3 Carcinogenicity: dermal  


5.8.4 Carcinogenicity: human data 


5.8.5 Other relevant information 


5.8.6 Summary and discussion of carcinogenicity 


Classification & Labelling, dose-response estimation including weight-of-evidence considerations. 


5.9 Toxicity for reproduction 


5.9.1 Effects on fertility 


5.9.2 Developmental toxicity 


5.9.3 Human data 


5.9.4 Other relevant information 


5.9.5 Summary and discussion of reproductive toxicity 


Classification & Labelling, dose-response estimation including weight-of-evidence considerations. 


5.10 Other effects 


5.11 Derivation of DNEL(s) or other quantitative or qualitative measure for dose 
response 


5.11.1 Overview of typical dose descriptors for all endpoints 


5.11.2 Correction of dose descriptors if needed (for example route-to-route extrapolation) 


5.11.3 Application of assessment factors 
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5.11.4 Selection / identification of the critical DNEL(s) / the leading health effect 


 


 95







Guidance on Annex XV for restrictions 


6 HUMAN HEALTH HAZARD ASSESSMENT OF PHYSICOCHEMICAL 
PROPERTIES 


6.1 Explosivity 


Including C&L 


6.2 Flammability 


Including C&L 


6.3 Oxidising potential 


Including C&L 
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7 ENVIRONMENTAL HAZARD ASSESSMENT 


7.1 Aquatic compartment (including sediment) 


7.1.1 Toxicity test results  


7.1.1.1 Fish  


Short-term toxicity to fish 


Long-term toxicity to fish  


7.1.1.2 Aquatic invertebrates  


Short-term toxicity to aquatic invertebrates 


Long-term toxicity to aquatic invertebrates 


7.1.1.3 Algae and aquatic plants 


7.1.1.4 Sediment organisms 


7.1.1.5 Other aquatic organisms  


7.1.2 Calculation of Predicted No Effect Concentration (PNEC) 


7.1.2.1 PNEC water 


7.1.2.2 PNEC sediment  


7.2 Terrestrial compartment  


7.2.1 Toxicity test results  
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7.2.1.1 Toxicity to soil macroorganisms  


7.2.1.2 Toxicity to terrestrial plants  


7.2.1.3 Toxicity to soil microorganisms  


7.2.1.4 Toxicity to other terrestrial organisms 


Toxicity to birds 


Toxicity to other above ground organisms 


7.2.2 Calculation of Predicted No Effect Concentration (PNEC_soil)  


7.3 Atmospheric compartment 


7.4 Microbiological activity in sewage treatment systems 


7.4.1 Toxicity to aquatic microorganisms  


7.4.2 PNEC for sewage treatment plant 


7.5 Calculation of Predicted No Effect Concentration for secondary poisoning  
(PNEC oral) 


7.6 Conclusion on the environmental classification and labelling 
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8 PBT, VPVB AND EQUIVALENT LEVEL OF CONCERN ASSESSMENT 


8.1 Comparison with criteria from Annex XIII 


8.2 Assessment of substances of an equivalent level of concern 


8.3 Emission characterisation 


8.4 Conclusion of PBT and vPvB or equivalent level of concern assessment 
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9 EXPOSURE ASSESSMENT 


9.1 General discussion on releases and exposure 


9.1.1 Summary of the existing legal requirements 


9.1.2 Summary of the effectiveness of the implemented risk management measures 


9.2 Manufacturing 


9.2.1 Occupational exposure 


9.2.2 Environmental release 


9.3 “Use 1” 


For each use include such a sub-chapter. Subsequently, if there is another “Use 2” this will lead to 
sub-chapter 9.4 “Use 1” including 9.4.1 Human exposure, 9.4.1.1 Occupational exposure, 7.4.1.2 
Consumer exposure and 9.4.2 Environmental release. The other sub-chapters will then be 
renumbered. 


9.3.1 Human exposure 


9.3.1.1 Occupational exposure 


9.3.1.2 Consumer exposure 


9.3.2 Environmental release 


9.4 Other sources (for example natural sources) 


9.4.1 Human exposure 


9.4.1.1 Occupational exposure 
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9.4.1.2 Consumer exposure 


9.4.2 Environmental release 


9.5 Environmental exposure assessment 


9.5.1 Summary of emissions 


9.5.2 Predicted environmental concentrations 


9.5.2.1 Regional concentrationsAtmosphere 


Aquatic compartment 


Sediment 


Soil compartment 


9.5.2.1 Local concentrations 


Atmosphere 


Aquatic compartment 


Sediment 


Soil compartment 


9.5.2.3 Exposure concentrations of man via the environment 


9.5.3 Measured levels 


Atmosphere 


Aquatic compartment 


Sediment 


Soil compartment 


Secondary poisoning 


9.5.4 Selected environmental concentrations of risk characterisation 
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Atmosphere 


Aquatic compartment 


Sediment 


Soil compartment 


Secondary poisoning 


9.6 Combined human exposure assessment 
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10 RISK CHARACTERISATION 


10.1 Human health 


10.1.1 Workers 


10.1.2 Consumers 


10.1.3 Indirect exposure of humans via the environment 


10.1.4 Combined exposures 


10.2 Environment 


10.2.1 Aquatic compartment (including sediment and sewage treatment plant and 
secondary poisoning) 


10.2.2 Terrestrial compartment (including secondary poisoning) 


10.2.3 Atmospheric compartment 


10.2.4 Microbiological activity in sewage treatment systems 
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INFORMATION ON ALTERNATIVES 


11 INFORMATION ON THE RISKS TO HUMAN HEALTH AND THE 
ENVIRONMENT RELATED TO THE MANUFACTURE OF USE OF THE 
ALTERNATIVES 


12 AVAILABILITY OF ALTERNATIVE, INCLUDING THE TIME SCALE 


13 TECHNICAL AND ECONOMICAL FEASIBILITY 
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JUSTIFICATION FOR RESTRICTION AT COMMUNITY LEVEL 


14 JUSTIFICATION THAT ACTION IS REQUIRED ON THE COMMUNITY-
WIDE BASIS 


15 JUSTIFICATION FOR THE PROPOSES RESTRICTION 


15.1 Effectiveness 


15.2 Practicality 


15.3 Monitorability 
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SOCIO ECONOMIC ASSESSMENT 
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OTHER INFORMATION 


(It is suggested to include here information on any consultation which took place during the 
development of the dossier. This could indicate who was consulted and by what means, what 
comments (if any) were received and how these were dealt with. The data sources (e.g. 
Technical Dossiers, CSRs, other published sources) used for the dossier could also be 
indicated here.) 
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APPENDIX II     INFORMATION ON HOW TO FILL-IN THE ANNEX XV 
RESTRICTION REPORT 


Overview 


The Annex XV dossier consists of two parts. This guidance considers the production of the 
Annex XV report. Production of the technical dossier is not addressed here; the appropriate 
guidance from RIP 3.2/3.3 [XXX] should be followed along with guidance on IUCLID5. 
Authorities are encouraged to create a technical dossier for the substance as part of producing 
the restrictions dossier. 


The Annex XV restrictions report consists of six parts; these are: 


• Proposal; 


• Information on hazard and risk; 


• Information on alternatives; 


• Justification for restriction at Community level;  


• Socio-economic assessment; and 


• Information on stakeholder consultation. 


Proposal  


The first part of the Annex XV restrictions report outlines the proposed Community-wide 
restriction. This contains details on the identity of the substance (substance name, CAS/EC 
number(s)), registration number(s) (if available), molecular formula, structural formula, purity 
and impurities). The summary also states the restriction proposed, the uses it applies to, any 
proposed conditions, specific concentration limits, and any derogation including their 
conditions and timeframe for their implementation. 


The Proposal should be a self-sufficient presentation of the conclusions of the restrictions 
procedure and should be precise and not open to interpretation. 


Information on hazard and risk 


The second part of the Annex XV report presents the technical and scientific information 
which demonstrates the risk(s) which are not adequately managed by the registration 
procedure. It takes the form of a hazard and risk assessment and uses the same basic format as 
the chemical safety report. The format has ten sections as described below. Specific 
comments on the content for some of the sections are included in this guidance. For other 
sections, reference is made to other guidance for their completion. 


Section 1: Identity of the substance and physical and chemical properties. The CSA 
guidance (XXX) should be used to complete this section. It is expected that most (if not 
all) of the required information will be taken from the registration dossiers. 


Section 2: Manufacture and uses. This section should include the results of the analysis of 
the production and use information in the various CSRs. 
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Section 3: Classification and labelling. Inclusion of the classification information may be 
useful in presenting a complete picture of the substance. Chapter 4.1 of this guidance may 
be useful, as will the CSA guidance (XXX). 


Section 4: Environmental fate properties. For the evaluation of these properties, the CSA 
guidance (XXX) should be used. This section should be used to present the property 
values which are used in the calculation of the PEC values. It is expected that these will 
come mostly from the registration dossiers. 


Section 5: Human health hazard assessment. This section presents the DNEL values for 
the substance, with supporting information as required. Some brief notes on this section 
are included in Chapter 5.2.2, but for the most part the CSA guidance (XXX) should be 
used.  


Section 6: Human health hazard assessment of physicochemical properties. This is 
unlikely to be relevant for a restrictions dossier. If needed, the CSA guidance should be 
used. 


Section 7: Environmental hazard assessment. This section presents the PNEC values to be 
used in the environmental risk assessment, with supporting information as required. Some 
brief notes on this section are included in Section 5.2.2, the CSA guidance (XXX) should 
be used for the most part. 


Section 8: PBT and vPvB assessment. Inclusion of the conclusions of a PBT assessment 
may be useful in presenting a complete picture of the substance. It may be useful to read 
the guidance on preparing an Annex XV dossier for a Substance of Very High Concern, as 
well as the CSA guidance (XXX). 


Section 9: Exposure assessment. This section presents the estimates of emissions to the 
environment, and the subsequent environmental exposures, and the estimate of exposure 
to workers, consumers and man via the environment. Guidance on this section is included 
in Chapter 5.2.3. 


Section 10: Risk characterization. This section presents the results of the risk 
characterization. Guidance on this is included in Chapter 5.2.4. 


Information on alternatives 


The third part of the Annex XV report will provide an overview of the available information 
on alternative substances and techniques (as discussed in Chapter 5.5 of this guidance). This 
section will discuss: 


Section 11: the information on the risks to human health and the environment related to 
the manufacture or use of alternatives; 


Section 12: the availability of alternatives, including the time scale; 


Section 13: their technical and economical feasibility of the alternatives. 
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Justification for restrictions at Community level  


The fourth part of the Annex XV report contains a justification for community-wide action 
(which is discussed in Chapters 5.3 to 5.4.6 of this guidance). The format for this part of the 
report has two sections: 


Section 14: Justification that action is required on a community wide basis i.e. the outcome 
of the analysis of the need for action on a Community-wide basis. 


Section 15: Assessment of the proposed restriction against the three key criteria. This 
section of the report presents the assessment of the proposed restriction against the three 
key criteria of effectiveness, practicality and monitorability in comparison with the other 
RMOs that have been given consideration. 


Socio-economic analysis 


This part may be included in the report if an SEA has been undertaken by the Authority. The 
content and layout is discussed in more detail in the relevant SEA guidance (XXX). 


Information on stakeholder consultation 


The final part of the Annex XV report concerns any other information that is considered to be 
relevant to the dossier. These will include: 


• List of stakeholders consulted; 


• Overview of consultation (for example, details of any consultation which took place 
during the development of the dossier, including what methods for consultation were 
used, what comments (if any) where received and how these were dealt with); and 


• Other information. 


This section should not contain any new technical information. All technical information 
should be reported in the Information on hazard and risk in the Annex XV restrictions report. 
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APPENDIX III     NON-EXHAUSTIVE LIST OF THE TYPES OF INFORMATION THAT MAY BE INFORMALLY REQUESTED 
AND COLLECTED FROM DIFFERENT TYPES OF STAKEHOLDERS 


General types of consultees Stage in the restrictions 
procedure Authorities in other Member States 


and non-EU countries 
Trade associations and 
companies (manufacturers, 
importers and users) 


Labour 
organisations 


Consumer groups Experts in academic 
and research 
community 


Information on the 
effectiveness of 
implemented RMMs and 
compliance with ELRs 


• Scope for improvement of 
implemented RMMs 


• Information on past potential of 
enforcement of implemented 
RMMs 


• Scope for introducing national 
measures 


• Scope for improvement 
of implemented RMMs 


• Scope for 
improvement 
of 
implemented 
RMMs 


• Scope for 
improvement 
of 
implemented 
RMMs 


• Scope for 
improvement of 
implemented RMMs 


Identification of RMOs • Advice on past effectiveness of 
RMOs and implementation tools 


• Information on current state and 
structure of the relevant markets in 
their territory 


• Information on any previous risk 
management options considered 
and difficulties that were 
encountered during their 
implementation. 


• Advice on past 
effectiveness of RMOs 
and implementation tools 


• Information on current 
state and structure of the 
relevant markets 


• Advice on past 
effectiveness 
of RMOs and 
implementatio
n tools 


• Advice on past 
effectiveness 
of RMOs 


• Advice on past 
effectiveness of 
RMOs 
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General types of consultees Stage in the restrictions 
procedure Authorities in other Member States 


and non-EU countries 
Trade associations and 
companies (manufacturers, 
importers and users) 


Labour 
organisations 


Consumer groups Experts in academic 
and research 
community 


Assessment of RMOs 
against the three key 
criteria of effectiveness, 
practicality and 
monitorability as well as 
considerations on any 
derogations that may be 
required 


• Information and past experience 
pertaining to the assessment of 
RMOs 


• Views on the practicality of RMOs 
(including implementation costs 
such as the costs of loss of uses of 
the substance/use of alternatives) 


• Information on the availability of 
enforcement mechanisms and 
monitoring networks 


• Information on criticality of uses 
• Information on current R&D in the 


sectors of concern 


• Information and past 
experience pertaining to 
the assessment of RMOs 


• Views on the practicality 
of RMOs (including 
implementation costs 
such as the costs of loss 
of uses of the 
substance/use of 
alternatives) 


• Information on the 
availability of monitoring 
networks 


• Information on criticality 
of uses 


• Information on current 
R&D in the sectors of 
concern 


• Information 
and past 
experience 
pertaining to 
the assessment 
of RMOs 


• Views on the 
practicality of 
RMOs 
(including 
implementatio
n costs) 


• Information on 
the availability 
of monitoring 
networks 


• Information on 
criticality of 
uses 


• Views on the 
practicality of 
RMOs 
(including 
implementatio
n costs) 


• Information on 
the availability 
of monitoring 
networks 


• Information on 
criticality of 
uses 


• Views practicality 
and monitoring 
issues 


• Information on 
criticality of uses 


• Cost of loss of uses 
of the substance/use 
of alternatives 


• Information on 
current R&D in the 
sectors of concern 
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APPENDIX IV     EXAMPLES OF WORKFLOW AND ANTICIPATED WORKLOAD 
IN DIFFERENT CASES 


The following paragraphs present examples of different substances and the anticipated 
workload for the preparation of an Annex XIV restrictions report. 


Substance A: CSRs and information from substance evaluation give rise to concern 


Substance 
identification: 


Substance A; manufactured by three EU companies and imported by 
five others; each company manufactures/imports it in volumes over 
1,000 t/y. Finds several uses.  


REACH status: Substance has been registered by all eight companies, all registration 
dossiers include a CSR.  


Substance 
evaluation status: 


On the basis of dossier evaluation and on grounds of the aggregated 
tonnage from the submitted registrations, the Agency placed Substance 
A on the Community rolling action plan for evaluation. The substance 
evaluation was subsequently completed by a Member State and the 
further information received clarified and confirmed concerns with 
regard to exposure from its use in two specific uses.  


Trigger for the 
restrictions 
procedure: 


The available information, including those resulting from substance 
evaluation, have highlighted the need for a Community-wide 
restriction. The identified risks are clearly defined and the assessment 
of the effectiveness of implemented RMMs show that the risk is 
currently not adequately managed. 


Information on 
alternatives: 


Five alternatives are known and already in use in the two uses of 
concern, although all five are not available in the required tonnages at 
present. For three, registration dossiers and CSRs are available and 
implemented RMMs in the uses of concern are documented. 


SEA information: No information on possible socio-economic implications from a 
possible restriction is available, however, the Authority considering a 
restriction believes that an SEA is not necessary. 


Work completed 
before the start of 
the restrictions 
procedure  


The following elements are thus available to the Authority: (a) trigger 
for considering a restrictions proposal; (b) definition of concern; (c) 
risk assessment; (d) assessment of effectiveness of implemented 
measures; (e) assessment of alternatives; and (f) establishing the need 
for a further risk management action on a Community-wide basis. The 
Authority has actually already established that a restriction is needed; 
SEA is not required. 


Remaining work 
under the 
restrictions 
procedure and the 
envisaged 
workload  


The following elements need to be completed by the Authority: (a) 
derogation issues; (b) preparation and documentation of the 
justification for the proposed restriction; and (c) compilation and 
submission of Annex XV dossier to the Agency. Part of the 
justification for a proposed restriction (the risk-related justification) is 
available. In this scenario it is expected that the identification of 
derogations required and the formulation of the justification for the 
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proposed restriction will be the most resource intensive processes. The 
workload will very much depend on the amount of consultation that is 
needed in order to formulate and justify the derogation/s required and 
the justification of the restriction. 


Suggested timing 
of notification of 
restrictions 
procedure 


At the discretion of the Authority. Most of the work for the restrictions 
proposal has already been undertaken. 
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Substance B: Further information from substance evaluation confirms concern 


Substance 
identification: 


Substance B; manufactured by several EU companies. 


REACH status: Substance has been registered by all manufacturers. All the dossiers 
include a CSR. Dossier evaluation has been completed, testing 
proposals have been approved and tests conducted and on the basis of 
test results CSRs have been updated with new ES and RMMs which 
allow for adequate control of the risks from the substance. 


Trigger for the 
restrictions 
procedure: 


Scientific research supported by monitoring data suggests that releases 
of Substance B may have been underestimated and the actual regional 
levels of the substance in the environment may pose unacceptable risks 
to the aquatic environment and to human health. The implemented 
RMMs and ELRs may not be sufficient to manage the risks. 


Substance 
evaluation status: 


In the light of the new information, a Member State notified the 
Agency and the Agency included Substance B on the Community 
rolling action plan and subsequently the Member State undertook its 
evaluation. The substance evaluation was completed and the further 
information received confirmed the concerns with regard to the 
regional concentrations of the substance. 


Information on 
alternatives: 


Information from registration dossiers and CSRs is available for a 
number of other substances of similar chemical structure. None of 
them are used in the applications of Substance B, although conditions 
of safe use and RMMs are observed in their individual uses. Current 
research suggests that Substance B could possibly be replaced in some 
of its uses with new technology, although this has not been tested on a 
large scale. 


SEA information: The relevant trade associations representing the manufacturers and 
users of Substance B have commissioned a study on the socio-
economic impacts of different RMOs. The Authority has not decided 
on whether an SEA should be undertaken.  


Work completed 
before the start of 
the restrictions 
procedure  


The following elements are thus available to the Authority: (a) trigger 
for considering a restrictions proposal; (b) definition of concern; and 
(c) risk assessment. 


Remaining work 
under the 
restrictions 
procedure  


The following elements need to be completed by the Authority: (a) 
information on alternatives; (b) establishing the need for further risk 
management action on a Community-wide basis; (c) derogation issues; 
(d) preparation and documentation of justification for a proposed 
restriction; and (e) compilation and submission of Annex XV dossier 
to the Agency. Part of the justification for a restriction is available. 
Possibly an SEA (some material is available to the Authority). 


Envisaged 
workload for each 
Stage 


In this case the hazard assessment will be available before the 
Authority starts work on the restrictions proposal, and the substance 
evaluation will have provided sufficient evidence that the implemented 


 115







Guidance on Annex XV for restrictions 


RMMs and ELRs are inadequate; therefore, the exposure assessment 
will practically be available and only the risk characterisation will need 
to be finalised in detail. The risk-related justification for risk 
management action and the justification for it to be addressed on a 
Community-wide basis will generally have been established in 
advance, however, for most other elements of the restrictions report, 
additional work will be required (especially on alternatives, 
derogations and SEA, if the Authority decides to undertake one). 


Suggested timing 
of notification of 
restrictions 
procedure 


The timing of notification is unclear and will depend on the progress of 
preparatory work on revising the exposure assessment and, possibly, 
assessing the availability and suitability of alternatives. If an SEA is to 
be undertaken, more time will be required for the preparation of the 
Annex XV restrictions dossier. It is suggested that the Authority at 
least establishes the need for a Community-wide restriction before 
formal notification of the restrictions procedure. 
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Substance C: Substance not subject to registration and evaluation 


Substance 
identification: 


Substance C; not manufactured or imported in the EU. Substances X, 
Y and Z are precursors to Substance C which forms a building block 
for their molecules. 


REACH status: Substance C is not subject to registration; Substances X and Y have 
been registered by all their manufacturers/importers and all registration 
dossiers include a CSR. Substance Z is subject to registration but not 
yet registered due to low volume. 


Trigger for the 
restrictions 
procedure: 


Substances X, Y and Z have been identified as being degraded 
following release to the environment to give rise to Substance C as a 
breakdown product. Information generated by reference to structurally 
related substances suggests that Substance C may be very toxic to the 
environment and to human health; monitoring results suggest that 
levels of the substance in the environment may be increasing. 


Substance 
evaluation status: 


In the light of the recent research and monitoring data, the two 
registered precursors were added to the Community rolling action plan 
and subsequently evaluated; a single Member State undertook both 
substance evaluations and requested from registrants information on 
the degradation of the substances under environmental conditions and 
the nature of the degradation products. The further information 
resulting from the substance evaluations confirmed the risks from 
Substance C and concluded that implemented RMMs and ELRs 
targeting the precursors cannot adequately manage the risks from the 
substance (although the existing measures can adequately control the 
risks from the precursors themselves). 


Information on 
alternatives: 


No information on alternatives to the precursors is available. 


SEA information: No detailed information is available; however, the uses of the 
precursors that give rise to Substance C appear to be of critical 
importance as they relate to the manufacture of special type fire 
fighting foams used in large-scale industrial fires. 


Work completed 
before the start of 
the restrictions 
procedure  


The following elements are thus available to the Authority: (a) trigger 
for considering a restrictions proposal; (b) definition of concern; and 
(c) an assessment of effectiveness of implemented measures. 


Remaining work 
under the 
restrictions 
procedure 


The majority of the elements of the restrictions procedure will need to 
be completed by the Authority, although part of the justification for a 
proposed restriction (the risk-based justification) is available. 
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Envisaged 
workload for each 
Stage 


Substance C is a breakdown product of other substances and therefore 
no registration dossier for it exists. The preparation of an Annex XV 
restriction dossier will involve extensive work throughout the 
restrictions procedure. Information from the registration dossiers of the 
precursors and their evaluation and (Q)SARs could be used, however, 
a risk assessment of the substance will be necessary to assess the need 
for and the details of a restriction. 


Suggested timing 
of notification of 
restrictions 
procedure 


The timing of notification will depend on the progress of preparatory 
work. An SEA would appear to be an important tool in developing a 
justified and proportional restriction and if it is to be undertaken, more 
time will be required for the preparation of the Annex XV restrictions 
dossier. It is suggested that the Authority first establishes the need for a 
Community-wide restriction and then considers starting the assessment 
of alternatives as well as an SEA of possible RMOs before formal 
notification of the restrictions procedure. 
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Substance D: Amendment to an existing Annex XVII restriction 


Substance 
identification: 


Substance D; manufactured and imported by several EU companies, 
and has a range of uses.  


REACH status: Substance D has been registered by all manufacturers. All the dossiers 
include a CSR Three specific uses are already restricted under 
REACH; a further use has been granted an unconditional derogation.  


Trigger for the 
restrictions 
procedure: 


Enforcement and monitoring of other legislation has provided evidence 
that existing controls set at the Community level (emission limit 
values) cannot adequately manage the risk to the environment. The 
Authority has contacted Industry to request that exposure scenarios are 
reviewed and RMMs are updated to ensure adequate protection of the 
environment. The revised CSRs have been evaluated by the Agency 
and have been found to be inadequate.  


Substance 
evaluation status: 


Substance evaluation was completed before the original restrictions 
were introduced. 


Information on 
alternatives: 


The availability and suitability as well as the risks from alternatives are 
well known and were documented at the time of the original 
restrictions. Since then new techniques have been developed both for 
the restricted uses and those not subject to restrictions. 


SEA information: SEAs had been prepared by both the Authority and interested parties at 
the time of the original restrictions. 


Work completed 
before the start of 
the restrictions 
procedure 


The elements of the restrictions procedure were developed when the 
original restrictions were developed and proposed. Below, it is shown 
which elements would have to be reviewed in the ‘new’ restrictions 
procedure. 


Remaining work 
under the 
restrictions 
procedure  


Since the issues surrounding the use of Substance D are well known, 
the ‘new’ restrictions procedure will focus on specific elements such 
as: (a) preparation and documentation of justification for the proposed 
restriction; and (b) compilation and submission of Annex XV dossier 
to the Agency.  


Envisaged 
workload for each 
Stage 


The previous work on developing the original restrictions will provide 
a solid basis for the ‘new’ restrictions proposal. The exposure 
assessment and risk characterisation as amended by the registrants and 
evaluated in the compliance check by the Agency are likely to lend 
themselves to quick revision as will probably be the case with the 
assessment of the RMOs. SEA, if undertaken, could be the element 
that would require most work. The hazard assessment, risk-based 
justification for action on a Community-wide basis and the assessment 
of alternatives will largely be already available. 


Suggested timing 
of notification of 
restrictions 
procedure 


The timing of notification is unclear and will depend on the progress of 
preparatory work on revising the exposure assessment and, possibly, 
assessing the availability and suitability of alternatives. If an SEA is to 
be undertaken, more time will be required for the preparation of the 
Annex XV restrictions dossier. It is suggested that the Authority at 


 119







Guidance on Annex XV for restrictions 


 120


least establishes the need for a Community-wide restriction before 
formal notification of the restrictions procedure. 
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APPENDIX V     EXAMPLES OF EXISTING COMMUNITY LEGISLATION UNDER WHICH SUBSTANCE-SPECIFIC 
CONDITIONS ARE SET 


Instrument Coverage Conditions Notes 


Environment-Water 
Directive 96/61/EC Integrated 
Pollution Prevention and Control 
(IPPC) Directive 


Industry branches listed in 
Annex 1, mainly large 
industry installations, for 
some branches production 
threshold 


• Community emission limit values (not used so 
far); and 


• in plant by plant permits emission limit values 
or other conditions to control the risk for the 
environment. 


• BREFs can be used to support the work of 
Member State competent authorities. 


Directive 2000/60/EC Water 
Framework Directive (WFD) 


Inland surface water, 
transitional waters, coastal 
waters and groundwaters 


• Community EQS for substances listed in 
Annex X; 


• Community wide emission controls for point 
and diffuse sources of substances listed in 
Annex X; and 


• river basin measures to control point and 
diffuse source discharges liable to cause 
pollution. 


• Note however Article 61 (5) (c) (ii) 


• Daughter directives for hazardous 
substances listed in Annex X and for 
groundwaters under development; and 


• Annex X will be reviewed regularly. 


Directive 76/464/EEC Dangerous 
Substances Directive 
 
Note that this is repealed and replaced 
by Directive 2006/11/EC 


Lists I & II of substances 
dangerous to the aquatic 
environment 


• List I discharges must be authorised, such 
authorisation laying down emission standards 
for discharges to waters and, where necessary, 
to sewers. Competent authorities were required 
to draw up an inventory of the discharges; and 


• for List II, Member States must establish 
pollution reduction programmes including 
water quality objectives. 


• To be integrated into WFD by 2013 
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Instrument Coverage Conditions Notes 
Environment-Air 


Directive 96/61/EC IPPC Directive Industry branches listed in 
Annex 1, mainly large 
industry installations, for 
some branches production 
threshold 


• Community emission limit values (not used so 
far); and 


• In plant by plant permits emission limit values 
or other conditions to control the risk for the 
environment. 


• Note however Article 61 (5) (c) (i) 


• BREFs can be used to support the work of 
Member State competent authorities 


• Emission control principle 


Directive 1999/13/EC Volatile Organic 
Compounds (VOC) Directive 


Activities listed in Annex 
I; and 
solvent consumption 
thresholds in Annex IIA. 


• Emission limit values (Annex IIA); and 
• fugitive emission values (% of solvent input) 


(Annex IIA). 


• Emission limit values are for the sum of all 
VOCs used in the activity not for 
individual substances 


Environment-Other 
Directive 2002/95/EC Restriction of 
Hazardous Substances (RoHS) 
Directive 


Electrical and electronic 
equipment falling under 
categories set in Annex IA 
to Directive 2002/96/EC 
(Waste Electrical and 
Electronic Equipment) 


• New equipment may not contain Pb, Hg, Cd, 
Cr(VI), PBB, PBDE; and 


• exempted applications listed in an Annex. 


• Stakeholder consultation on proposals for 
additional exemptions ongoing 


Directive 91/157/EEC, Directive 
98/101/EC 
 
Note that with effect of 26/9/2008, this 
will be repealed and replaced by 
Directive 2006/66/EC 


Batteries and accumulators • Marketing of batteries and accumulators 
containing more than 0,00005 % of Hg 
prohibited (exemption: more than 2 % of Hg in 
button cells) 


• The revision of the directives is under 
preparation 
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Instrument Coverage Conditions Notes 


Environment-Other 
Directive 86/278/EEC Sewage Sludge 
Directive 


Protection of the 
environment, and in 
particular of the soil, when 
sewage sludge is used in 
agriculture  


• Limit values for concentrations of heavy metals 
in the soil (Annex IA), in sludge (Annex IB) 
and for the maximum annual quantities of 
heavy metals which may be introduced into the 
soil (Annex IC) 


• At present, it applies to metals only. 


Regulation 850/2004 Persistent 
Organic Pollutants 


It implements the 
provisions of the 
Stockholm Convention.  


• Dioxins, furans and PCBs are listed as 
unintentionally released POPs for which the 
releases should be continuously and cost-
effectively reduced as soon as possible. 


 


Occupational health 
Dir 98/24/EC Chemical Agents at 
Work Directive 


Hazardous chemical 
agents present at the 
workplace 


• Community binding OELs (annex I); 
• binding biological limit values (annex II); and 
• prohibitions of the production, manufacture or 


use at work of (currently 4) substances listed in 
Annex III. 


• Some indicative OEL values have been 
established for 63 substances by Directive 
2000/39/EC 


Directive 90/394/EEC, Directive 
99/38/EC Carcinogens and Mutagens 
Directive 


Exposure of workers to 
carcinogens and mutagens; 
and 
covers also substances 
unintentionally released by 
processes listed in Annex 
I.  


• OELs in annex IIIA; and 
• possibility to set other related provisions in 


Annex IIIB (not used so far). 


• Reduction and replacement of carcinogens 
and mutagens in so far as technically 
possible 


• Prevention and reduction of exposure to 
carcinogens and mutagens via use in 
closed systems in so far as technically 
possible 
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Instrument Coverage Conditions Notes 
Occupational health 
Directive 92/85/EEC Pregnant Workers 
Directive 


Exposure of pregnant 
workers and workers who 
have recently given birth 
or are breastfeeding; and 
covers carcinogenic 
substances and mutagenic 
substances. 


• Employer to assess the nature, degree and 
duration of exposure for Annex I substances; 
and 


• exposure to agents listed in Annex II to be 
prohibited. 


 


Directive 94/33/EC Protection of 
Young Workers at the Workplace 
Directive 


Harmful exposure to the 
physical, biological and 
chemical agents referred to 
in point I of the Annex 


• Article 7 (2) prohibits the employment of 
young people for work involving harmful 
exposure to agents which are toxic, 
carcinogenic, cause heritable genetic damage, 
or harm to the unborn child or which in any 
other way chronically affect human health 


 


Consumers 
Directive 98/83/EC Drinking Water 
Directive 


Water intended for human 
consumption 


• Minimum limit values for substances listed in 
Annex 1 part B 


 


Directive 88/378/EEC Toys Directive Toys as defined in Article 
1 


• Limit values for bioavailability of metals 
resulting from the use of toys  


• Use of certain substances in toys restricted 
by Directive 76/769/EEC 
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Instrument Coverage Conditions Notes 
Consumers 
Directive 89/197/EEC Food Additives 
Directive 


Additives to be used in 
foodstuffs 


• Positive list of substances (only these to be 
used in foodstuffs and only certain conditions 
specified therein) 


 


Regulation 726/2004/EC Medicinal 
Products 


Safety, quality and 
efficacy of medicinal 
products for humans and 
domestic animals; and 
medicinal products listed 
in Annex and medicinal 
products fulfilling 
requirements set in article 
3.2 and 3.3 and the 
applicant requests a 
marketing authorisation at 
Community level. 


• Marketing authorisation of medicinal products 
for human and veterinary use in the centralised 
procedure at Community level; 


• only authorised medicinal products may be 
placed on the market (authorisation at 
Community or national level); 


• the authorisation may include conditions or 
restrictions; and 


• an application has to include evaluation of the 
potential environmental risk and specific 
arrangements to limit the risk need to be 
envisaged. 


• Directive 2001/83/EC (as last amended by 
Directive 2004/27EC) and Directive 
2001/82/EC (as last amended by 
2004/28/EC) cover marketing 
authorisations for medicinal products for 
human and veterinary use outside the 
Centrally authorisation procedure 
(Community authorisations) 


Regulation 648/2004/EC Regulation on 
Detergents 


Detergents and surfactants 
to be used in detergents 


• Lays down requirements on degradability of 
surfactants to be used in detergents 


 


Framework Regulation 1935/2004 and 
all the legal instruments deriving from 
this, such as Council Directive 
78/142/EC on Vinyl chloride 
Food contact materials 


Sets up general 
requirements for all food 
contact materials. 


• The different legal instruments that have been 
produced under this Framework Regulation 
regulate migration levels and contents of 
different substances in food contact materials 


• Follow this link for further details: 
• http://ec.europa.eu/food/food/chemicalsafe


ty/foodcontact/index_en.htm 


Directive 2004/42/EC VOC Paints 
Directive 


The use of organic 
solvents in certain paints 
and varnishes and vehicle 
refinishing products 


• For the paints, the Directive sets up two sets of 
limit values for the maximum contents of 
VOCs in g/litre of the product ready for use.  


• For vehicle refinishing products there is only 
one set of limit values for the VOC contents. 


• It also lays down special labelling provisions.  
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APPENDIX VI     CONSIDERATIONS ON THE ASSESSMENT OF RISKS FROM 
ALTERNATIVE SUBSTANCES 


Aspects Related to Risk Assessment 


In order to be able to compare the risks arising from the alternatives available one needs to 
take a flexible approach towards the assessment of such alternatives. Ideally the assessment 
should address all possible risks throughout the entire lifecycle of the alternatives, including 
all relevant compartments and populations, even those not originally associated with the 
identified risk. The reason for this is that, while an alternative may reduce the specific 
identified risks, it may pose other risks at different points in its lifecycle or may shift the risks 
to other compartments/populations when it replaces the substance of concern. In other cases, 
the use of alternatives may have secondary adverse effects that may not be immediately 
recognisable, for example, an increase in the production of hazardous waste at the end of the 
lifecycle or increased energy consumption.  


The assessment of alternatives should be based primarily on risk rather than hazard. However, 
risk-based replacement of the original substance or process may not always be simple or 
indeed feasible. The tiered approach explained below, starts from a comparison of the 
hazardous properties, and ultimately ends into a full assessment of the risk arising from the 
alternatives, each tier increasing the level of complexity and data required. The complexity of 
the assessment required is highly dependent on the properties of the alternative substances or 
techniques, in the sense that if for example a clearly less hazardous substance is available then 
a comparison of the hazardous properties would be enough, or in the case where an alternative 
technique results in the elimination of emissions of the substance of concern then a 
description of the emission characterisation would be suitable, nevertheless care should be 
taken to assess other possible secondary effects of the alternative, such as a possible increases 
in the production of hazardous waste or increased energy consumption. It may be the case that 
the substance of concern would have to be replaced not by a single substance but rather a 
combination of substances or a complete reformulation of products containing the substance 
or even by alternative substances used within alternative processes. In such cases, the 
combined effects of such changes may be difficult to predict and assess; therefore, the 
analysis may at least include an assessment of the potential effects of each alternative used in 
isolation and some discussion of the envisaged implications of combined effects may be 
provided. 


The comparison of different hazards and their magnitudes, sometimes will also require value 
judgments about the acceptability of different risks to different endpoints. Simultaneously 
ranking health, safety and environmental risk may require the Authority to be involved in 
trade-offs which are not always straightforward. New risks may be difficult to compare to the 
original risks because they may be of a radically different nature. For example, a chemical 
substance of low toxicity could have an adverse effect on the earth’s ozone layer. Alternatives 
may be more benign with regard to such effects but they could be, for instance, flammable, 
toxic or may pose other hazards to the environment. In this case, the Authority should assess 
the relative importance, gravity, imminence and implications of the different types of risk and 
decide whether the risks introduced by the alternatives are acceptable and why. 


The time and resources available to the Authority to prepare and submit the restriction dossier 
is limited and this will have an influence in setting the boundaries of the risk assessment of 
the alternatives. 
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The assessment of the hazards and risks of alternatives 


The depth of the risk assessment of alternatives should be decided on a case-by-case basis. 
The process of assessing the hazards and risks will be different when considering alternative 
processes and alternative techniques. 


For alternative substances, a tiered approach may be appropriate. Such an approach may 
include the following levels of increasing complexity: 


• Tier 1: comparison of the hazards of the alternative substance to those of the 
substance of concern.  


Part A: Collection of hazard information for the alternatives. Where registration 
dossiers and other REACH-related information (Articles 31 and 32) are available, 
these should be reviewed by the Authority. If such sources are not available, other 
sources should be consulted. Where vital information is missing, consideration may be 
given to generating this, for example, by use of (Q)SARs. Uncertainty on the validity 
of such results should be acknowledged and documented in the restriction proposal; 


Part B: Comparison of the hazard information of alternatives to that of the substance 
of concern. This assessment should be used as a screening process to rank alternatives 
based on their hazard profile in order to help on whether to consider such alternatives 
as suitable. This comparison should first look at those hazard properties of highest 
concern such as PBT/vPvB, and CMR characteristics. If both the substance and the 
alternative substances have similar properties of concern or when all potential 
alternatives have PBT/vPvB/CMR properties, the Authority should take into 
consideration information on the potential exposure and any evidence of possibilities 
to better control the exposure. The same principles apply when comparing less severe 
hazard properties. If the alternatives have been registered and have been assessed for 
risks, PNEC and DNEL values for them will be available and these may be compared 
to those for the substance of concern. Also, the collection and comparison of 
[information on?] physico-chemical properties of the alternatives may be pursued if it 
is of particular relevance to the identified risks or when there is an obvious concern 
about the alternatives. 


• Tier 2: Revision of risk assessment for the substance of concern when partly replaced by 
an alternative substance. The Authority will need to establish how the use and releases of 
the substance of concern may be affected by the use of an alternative substance before the 
revision can be undertaken. 


• Tier 3: This would involve the use of information on the alternative substance (properties 
and hazards) within the Chemical Safety Assesssment for the substance of concern to 
perform a quick revised exposure assessment and risk characterisation for the alternative 
for the applications associated with the identified risk; There may be three possible 
situations of increasing complexity: 


o If the exposure assessment for the substance of concern shows that the release 
estimates do not depend on the substance properties, then the existing emission 
estimates for the original substance may be used.  


 When the alternative has similar physico-chemical and environmental fate 
properties to the original, it may be sufficient to use the existing PEC 
values for the comparison of the PNEC or DNEL values of the substance of 
concern and the alternative; or  
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 when the alternative does not have similar physico-chemical and 
environmental fate properties to the original, the emission estimates may be 
used in conjunction with environmental fate data on the alternative to 
calculate its PEC values. These should then be used to revise the risk 
characterisation. 


o If the emission estimates in the chemical safety assessment depend on the 
substance properties, it may be possible to estimate whether the alternative would 
have lower or higher emissions than the original substance by simple consideration 
of the properties. However, it is possible that emissions to one compartment may 
increase while those to another decrease, and it will be difficult to make a simple 
judgement on how this would affect the PECs (for regional concentrations at 
least). In such cases, it may be necessary to estimate the emissions of the 
alternative substance and then carry out similar calculations as those for the 
substance of concern to generate PEC values. It may also be necessary to consider 
the effect of replacing the substance with the alternative in terms of the tonnage of 
the alternative that would be required. For example, the registration dossier for the 
alternative will be based on the current tonnage and uses and is unlikely to 
consider an increase in use or a new use as a result of replacement. 


• Tier 4: As in Tier 3, plus assessment of risks from manufacture of the alternative 
substance. If the alternative substance has been registered and the registration dossiers 
already include an exposure assessment for its manufacture, this can be used in the 
preparation of the restriction proposal. If such exposure assessment is not available, then 
the Authority may consider developing a quick targeted exposure assessment for the 
manufacture of the alternative. 


• Tier 5: use of exposure scenarios specific to the alternative substance (rather than those 
for the substance of concern) to perform an assessment of risks for the alternative for the 
applications of concern across all compartments/populations at risk. This will effectively 
be similar to Tier 3 only that the Exposure Scenarios will be specific to the alternative 
substance for the applications associated with the identified risk. If the alternative 
substance has been registered and the registration dossiers already include an exposure 
assessment for the applications of concern, this can be used for the purposes of the 
restriction proposal. If a new exposure assessment is required, the guidance for the CSA 
should be followed, with any relevant parts from this guidance document. 


• Tier 6: as for Tier 5, plus assessment of secondary effects from manufacture and use (for 
instance, waste generation, energy consumption, etc.). This may be undertaken only when 
the relevant information is readily available.  


Performing tiers 1 to 6 would in most cases entail a significant volume of work and may only 
be pursued if the necessary information is already available i.e. a full safety assessment of the 
alternative substance has already been undertaken separately. The Authority should start from 
Tier 1 and work to a more detailed assessment taking into account any information, time and 
resource limitations and keeping the level of detail proportional to the characteristics and 
magnitude of risk. 


The ultimate aim of the assessment of alternatives is to indicate that alternative substances or 
techniques that lead to lower exposures or risks are available for given uses and therefore the 
information needed to arrive to such a conclusion should be reported in the dossier. This 
should be carried out by completing Section 2 of the Information on alternatives. As the 
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amount of information to be included will vary on a case-by-case basis, a detailed format has 
not been developed for this section. Where the information to be presented is extensive, the 
Authority may find it useful to present it using the relevant parts of the format for the 
Information on hazard and risk part. This may be particularly useful where exposure and risk 
calculations have been performed. Depending on the extent of the information, a separate 
annex may be useful. 


 


Example 


Four enterprises within the EU manufacture Substance L with a total of six production 
installations. Substance L is used in a variety of uses including polycarbonate production, epoxy 
resin production, phenoplast resins, unsaturated polyester resin production, can coating 
manufacture, PVC production and processing, thermal paper manufacture and others. The risk 
assessment has suggested that there is a need for limiting the risk in relation to the aquatic and 
sediment compartments for phenoplast resin production.  


The Authority has consulted widely with the EU paper industry and has undertaken literature 
searches to identify possible alternative substances and techniques. While no suitable alternative 
techniques for paper recycling have been identified, a total of five have been suggested as 
replacements for Substance L. The available information for all five of them, however, was very 
limited compared to that for Substance L. This was due to the fact that these five substances were 
not registered yet as they were not manufacture/imported in the same tonnages as Substance L. As 
a result, a number of working assumptions had to be made for the assessment of risk to the 
environment. The following approach was adopted:  


-  A review of the properties of each substitute in order to provide an initial PBT/vPvB 
assessment and comparison with Substance L was carried out; 


- The EUSES model was then used to replicate the revised results of the analysis of 
Substance L undertaken in the risk assessment; 


- This enabled the emissions to the environment at continental, regional and local levels to 
be ‘back-calculated’; 


- The EUSES model was then re-run with the same emission quantities (i.e. kg/year) but 
replacing the key properties for Substance L with values relevant to each substitute in turn; 
and 


- PNEC values for the alternatives have been derived from effects data collected through 
consultation and literature review. 


The findings of this analysis suggest that not all potential alternatives were suitable for replacing 
Substance L. Alternative substances 1, 4 and 5 generally appear not to pose unacceptable risk to 
the environment; however, alternative substances 1 and 4 are possible PBT or vPvB substances. 
Overall, it can be concluded that suitable alternatives for Substance L exist and this should be 
reflected in the Annex XV restriction report. 
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  Overview of alternatives for Substance L 


Parameter Sub L Alt 1 Alt 2 Alt 3 Alt 4 Alt 5 


vPvB? No Possibly Unlikely Possibly Unlikely Unlikely 


PBT? No Possibly Unlikely Possibly Possibly Unlikely 


PNEC (aquatic) 1.6 μg/l 16 μg/l 0.42 μg/l 30 μg/l 30 μg/l 100 μg/l 


Assessment factor 10 1,000 1,000 1,000 1,000
 1,000 


Phenoplast resin production 


RCR - aquatic >1 0.05 67 1.7 <0.01 <0.01 


RCR - sediment >1 0.56 760 19 0.06 0.02 


RCR - STP <1 No data 0.06 0.57 0.35 0.35 


Note: RCR stands for Risk Characterisation Ratio (= PEC/PNEC) 
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Description: This guidance describes the information requirements under REACH with regard to substance properties, exposure, use and risk management measures, in the context of the chemical safety assessment.


[bookmark: _GoBack]Practical examples of exposure scenarios



ECHA has developed an illustrative example of exposure scenarios (ES) to help suppliers generate exposure scenarios for their customers. It shows how a registrant can extract the relevant information from the comprehensive exposure scenarios in a CSR and communicate this effectively in exposure scenarios for the downstream user, using standard phrases.

The illustrative example ES was generated using ECHA's tool for developing chemical safety assessments (CHESAR), which also generates exposure scenarios for communication. The example includes the following elements:



Part 1: An Introductory Note

gives an overview of the format for the ESs to be annexed to the safety data sheet (SDS), advice regarding the selection of standard phrases and how this was done in the illustrative example. It also includes general points to consider when preparing such exposure scenarios.



Part 2: An example of Exposure Scenarios

is an illustrative example of exposure scenarios to be annexed to the safety data sheet. It exemplifies how the information contained in the exposure scenarios developed for a chemical safety report can be extracted effectively and communicated in the ES annexed to SDS. This example is derived from the "Illustrative Example of Chemical Safety Report" published on ECHA website for a hypothetical substance (the so-called "ECHA substance").



Part 3: Chesar 2.3 substance file

This file is the Chesar 2.3 file from which the exposure scenarios in the example have been generated. Chesar is ECHA's tool for developing chemical safety assessments, and was used to prepare the illustrative example CSR and the exposure scenarios for communication.
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Disclaimer:  This document contains guidance on REACH, explaining the REACH 
obligations and how to fulfil them by means of an example. However, users 
are reminded that the text of the REACH regulation is the only authentic legal 
reference and that the information in this document does not constitute legal 
advice. The European Chemicals Agency does not accept any liability with 
regard to the contents of this document.  
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Overview 


REACH is based on the principle that industry should manufacture, import or use substances 
or place them on the market in a way that human health and the environment are not 
adversely affected. For substances manufactured or imported in quantities at or above 10 
tonnes per year and that are classified as dangerous or considered as persistent, 
bioaccumulative and toxic (PBT) or very persistent and very bioaccumulative (vPvB), the 
chemical safety assessment (CSA) is the instrument to: 
 
- Assess the intrinsic hazards of substances; 
- Assess the exposure of man and the emission to the environment that result from 


manufacture and uses throughout the life cycle of the substances.  
- Characterise the risks identified following the assessment of exposure/emission; and 
- Identify and document the conditions of manufacture and use which are needed for 


controlling the risks to human health and the environment. This includes the operational 
conditions (OC) and risk management measures (RMM). In REACH this set of 
information is called the exposure scenario  (ES) 


 
The outcome of the CSA, including relevant data, justifications and judgements has to be 
documented in a chemical safety report (CSR)1.   
 
When an ES is developed, the company carrying out the assessment shall inform its direct 
customers and the actors further down the supply on the conditions of use (i.e. the 
operational conditions and risk management measures) to ensure control of risk. For this 
purpose the relevant information from the CSR is compiled into one or more exposure 
scenarios (ES) to be annexed to the safety data sheet (SDS). 
 
The exposure scenario in the contexts of the CSR and the safety data sheet have different 
purposes, and thus their content may differ. For example, the exposure scenario in the CSR 
will contain justifications and comments, the exposure scenario annexed to the safety data 
sheet will not.  However, the operational conditions and risk management measures relevant 
for each task must be consistent. 
 
The aim of this document is to describe, by means of an example2, an iterative procedure for 
the assessment of consumer and environmental exposure to a substance which is commonly 
used in consumer products and how to build an exposure scenario for both the CSR and 
communication once the exposure assessment and risk characterisation have been 
completed. 
 
Exposure can be considered as a single event, as a series of repeated events or as 
continuous exposure. In the exposure assessment the levels of exposure need to be 
considered, as well as other parameters such as the duration and frequency. Exposure 
assessments should take account of acute and chronic effects and whether they are local or 
systemic.  
 
Consumer exposure can be estimated in a tiered manner. The process starts with a 
screening estimation (Tier 1) designed to be conservative. If the result of the screening is 
that exposure is below the thresholds established from toxicological studies (for instance the 
appropriate DNEL= derived no effect level), then it can be concluded that there is “no 
concern”, and the risks from using the product are deemed to be controlled. If the Tier 1 


                                                 
1Annex 1 of REACH provides the  requirements for the CSA and format for the CSR  
2Built on the basis of ECHA Guidance on Information Requirements and Chemical Safety Assessment (IR/CSA) 
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assessment does not generate an acceptable level of risk, the estimate has to be refined, by 
iteration until the risk characterisation shows that risks identified are adequately controlled. 
The Tier 1 estimate can be refined through using real data or alternatively a higher Tier 
model can be applied that takes account of other factors that influence the exposure result.  


This example shows how the application of the ECETOC TRA Consumer tool (Tier 1) and 
then ConsExpo (version 4.1, a Tier 2 tool) generate different exposure results. The 
ConsExpo computer tool does require some prior knowledge and expertise to ensure it is 
used correctly.  
 
More detail on the estimation tools used in this project, and exposure estimation generally, 
can be found in ECHA Guidance on information requirements and chemical safety 
assessment R.15. - Consumer exposure estimation (v.2, 2010). Guidance R.15 explains the 
core concepts, input parameters, strengths and limitations of the different tools.  An important 
aspect of this example is a practical demonstration of how the limitations within the models 
can be addressed and reflected in exposure scenarios for the chemical safety report (CSR) 
and for communication.   
 
This example is therefore intended to support production of good quality exposure scenarios 
in the chemical safety report and subsequently, in simplified form to provide good quality, 
tailored, information down the supply chain. 
 
The example concentrates on risks arising from (eco)toxicological properties of a substance 
in consumer use.  Physical health hazards  are not considered in this example.   
 
It must be emphasised that this example is focused on one particular substance used in a 
well defined type of cleaning products. Thus the example is not necessarily representative for 
substances with other properties or for other uses. 
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1. INTRODUCTION 


1.1 Background 


The exposure scenario 3 is one of the main innovations of the REACH Regulation. The 
exposure scenario aims to document how to safely use chemicals. ECHA recognises 
publication of examples is a good way to illustrate how an exposure scenario can look like in 
practice. Examples will help to establish between industry and authorities a common 
understanding of the information that an exposure scenario should contain. These examples 
have been developed in cooperation with industry. 


The aim of this project was to develop an example of an exposure scenario for a Chemical 
Safety Report (CSR).  Further it is intended to show how the results of the process are 
communicated via an annex of the safety data sheet for one substance used by consumers, 
and then to demonstrate control of risk based on the release and exposure estimations 
leading to characterisation of risk for human health and the environment.  


The consumer cleaning product sector was identified as a possible partner for this project. A 
substance used in cleaning and washing products (Product Category – PC - 35) has been 
selected as an example. 


The objectives of the project are summarized below: 


• To develop a reference example of an exposure scenario for the CSR and subsequent 
communication, specific to ‘consumer use’ of substances.  This is intended as a guide for 
industry.  


• To test the formats, guidance4 and tools for industry, including Chesar, in order to provide 
feedback to the development teams within ECHA. 


1.2 Project outcome 


The outputs of the project are:  


• A summary document which: 


o describes the project and the results obtained; 


o presents the criteria adopted for the selection of substances and uses; 


o describes the methodology used for the assessment; 


o details the major issues, constraints and lessons learned (Chapter 2 , in 
particular paragraph 2.1 deals with substance selection and properties, 
paragraph 2.2 with generating the ‘exposure scenarios for CSR’ including 
exposure assessment and risk characterisation and paragraph 2.3 with 
generating the exposure scenario for communication from the information 
contained in the CSR.) 


• The exposure scenarios for the Chemical Safety Report (Sections 9 and 10 of the CSR, 
Appendix 1 ), which includes5:  


                                                 
3REACH, Annex I, Section 0.7: “An exposure scenario is the set of conditions that describe how the substance is 
manufactured or used during its life-cycle and how the manufacturer or importer controls, or recommends 
downstream users to control, exposures of humans and the environment. These sets of conditions contain a 
description of both the risk management measures and operational conditions which the manufacturer or importer 
has implemented or recommends to be implemented by downstream users” 
4ECHA Guidance on information requirements and chemical safety assessment: Part D: Exposure Scenario 
Building (Version 1.1, May 2008 and version 2, May 2010) 
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o Description of use conditions and risk management measures 


o Exposure estimation for both environment and human health6 


o The risk estimation and risk characterisation ratio for both the environment 
and human health7 


• The exposure scenario for onward communication (Appendix 2 ) based on those 
developed for the CSR and taking into consideration current ECHA guidance and 
comments provided by downstream users’ associations.  The exposure scenario is 
intended for communication between the registrant and industrial customers (who 
produce mixtures (cleaning products) for consumer end-use). 


Sections 9 and 10 of the CSR (Appendix 1 ) and ES for communication (Appendix 2 ) have 
been generated with ECHA’s Chemical Assessment and Reporting Tool, Chesar8 (version 
1.2). 


The examples also help to identify possible answers to the following questions: 


• Exposure scenario for CSR 


o How to report operational conditions and model assumption(s) in the CSR to 
ensure transparency and reproducibility of the exposure estimates?  


o What level of detail is the registrant expected to assess for the different types 
of consumer product in which the substance may be included? 


o Is there a need for a REACH-orientated consumer-related exposure 
estimation tool which includes some of the elements found in more advanced 
tools (Tier 2 tool) such as ConsExpo? 


• Exposure scenario for communication 


o How to address the role that different actors in the supply chain are required 
to play in exposure scenarios, in order to ensure that the conditions of safe 
use as described in the ES are really implemented? 


o Apart from risk management measures (RMMs) related to product design and 
behavioural advice to the consumer, what other types of information could be 
provided, as a minimum? 


o To what extent should the assumptions on consumer habits and practices and 
the standard operational conditions for the different product types be: 


� made explicit in the exposure scenario for communication or  


� referenced to an external source of documentation? 


o How should information be communicated to the formulator of the consumer 
product on exposure estimates and the resulting risk characterisation? 


o How best to communicate on the concept of scaling to the formulator related 
to consumer products? 


 


                                                                                                                                                         
5In the current example, the ES for both CSR and communication represent only part of the life-cycle of the 
substance.  The REACH Regulation requires that the assessment covers all stages of a life-cycle. 
6REACH Annex I, Section 5 
7REACH Annex I, Section 6 
8 http://chesar.echa.europa.eu/ 
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1.3 Main findings 


• The example is about a substance of low hazard for both human health and environment 
which can be released to air and waste water during its use in cleaning products. 
Consequently, the use of a Tier 1 exposure assessment tool should cover most of the 
uses, and the need for differentiation into product subcategories should be relatively low. 
In practice however it turned out that the currently available consumer exposure 
estimation tools (ECETOC TRA consumer and ConsExpo) do not sufficiently support 
such logic, and thus further development of the tools would be desirable. 


• The example is also representative for the exceptional case that a DNEL for (a mild) local 
effect is available. This triggered the need to apply a Tier 2 exposure estimation model for 
event exposure for certain sub product groups. 


• The example demonstrates how the available Tier 1 tool for consumer exposure 
assessment (ECETOC TRA consumer) can be used to demonstrate safe use for some 
product subcategories within the category of washing and cleaning products (Product 
Category 35) but not others. For some product subcategories the TRA is too conservative 
to demonstrate safe use and a higher Tier tool (ConsExpo) was needed. 


• The ECETOC TRA was applied in a slightly modified way to assess long term (repeated) 
inhalation exposure against the chronic DNEL. The event concentration for inhalation 
predicted by the tool was averaged out over the day before being compared with the 
chronic DNEL. This was based on documentation available that such products are 
normally used only once a day.      


• For the presentation of the assessment in the CSR an approach has been chosen that 
aims to provide for a high level of transparency.  This will facilitate the work of persons 
expected to read and eventually update the CSR at a later stage or authorities evaluating 
the CSR. 


• For the exposure scenario for communication two options have been worked out: 


1. Long (full) version: Detailed information on assumptions about generic conditions 
of use has been reported. 


2. Short (reduced) version: The information is limited to those conditions of use 
which are directly related to the product design and basic use characteristic 
determined by the individual manufacturer of the consumer product.  In this option, 
a link to an external source of documentation has been included. 


Both approaches are acceptable provided that references to external documentation are 
well reported and readily accessible; the short version may be easier to use in some 
circumstances, particularly by small and medium-sized enterprises (SMEs).  


• The example for the exposure scenario for communication is still work in progress and 
ECHA is interested to receive comments on the way the ES for communication should be 
structured. Please note: The ES for communication is as yet not expressed in standard 
phrases; the phrases used in this document have been generated in Chesar for the 
specific examples.  Once a complete phrase catalogue will be made available by industry, 
the use of standard phrases would be highly recommended to facilitate communication 
amongst actors in the supply chain.  
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2. BUILDING A CONSUMER EXPOSURE SCENARIO FOR CSR 
AND FOR COMMUNICATION 


2.1 Substance selection and properties  


An alcohol widely used as a liquid component in several cleaning products (PC35) has been 
selected as an example reference substance. 


The substance is potentially used in a wide range of cleaning products, such as9: 


• Laundry and dishwashing products: 


o Detergent liquids – laundry products 


o Hand dishwashing liquids 


o Machine dishwashing products - rinse aids   


• Liquid surface cleaners: 


o All-purpose cleaners (including sprays) 


o Abrasive liquids 


o Sanitary cleaners like bathroom cleaners (including sprays) 


o Floor cleaners 


o Carpet cleaners 


o Glass cleaners (including sprays) 


 


From market data provided by the industry and taking into account data contained in RIVM 
fact sheet to be used with ConsExpo (see footnote 7), the concentration of the substance in 
washing and cleaning products is typically < 5% but the maximum level of use, 15%, was 
used for a conservative exposure assessment, with 2 exceptions: 


• Abrasive liquid: only up to 5% 


• Carpet cleaners: up to 30% 


The substance is volatile, readily biodegradable, water soluble and has a low octanol-water 
partition coefficient. It is classified as highly flammable (harmonised classification) and, if 
concentrations are above 50%, as an eye irritant (self-classification). 


                                                 
9Reference: RIVM report 320104003/2006 - Cleaning products Fact Sheet 
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Table 1: Physicochemical properties and Classificat ion and Labelling 
 


SUBSTANCE INFORMATION 
General properties 


1 Physical state at 20 ºC and 101,3 kPa Liquid 
2 Vapour pressure (kPa) at 20 ºC 5.726 
3 Water solubility 790 g/L at 20 ºC 
4 Octanol-Water partitioning coefficient (log Kow) - 0.35 
5 Biodegradation screening test Readily biodegradable 


Classification and labelling 
6 Substance classified as CMR PBT/vPvB No 


7 Substance classification (R/H phrases) 


Directive 67/548/EEC: R11 Highly flammable 
Regulation (EC) No 1272/2008: H225: 
Highly flammable liquid and vapour. 


H319: Causes serious eye irritation (>50%) 


The manufacturer of the substance has provided DNELs for the general population covering 
the following routes of exposure and type of effects: 


o Long term systemic effects - dermal 


o Long term systemic effects – inhalation 


o Long term systemic effects – oral 


o Acute local inhalation for respiratory sensory irritation. 


The substance is classified as an eye irritant at concentrations above 50% via splashes but 
no DNEL is available for this route / scope of effect. 


All PNECs have been provided by the manufacturer, except for secondary poisoning, since 
the substance is not bioaccumulative as indicated by a low octanol-water partition coefficient.  


All relevant DNELs and PNECs are summarized in Table 2. 


 


Table 2: (Eco)toxicological information 
 


SUBSTANCE INFORMATION 
Toxicological information (general population) 


1 DNEL long term systemic – Inhalation 114 mg/m3 
2 DNEL long term systemic – Dermal 206 mg/kg/d 
3 DNEL long term systemic – Oral 87 mg/kg/d 
4 DNEL local acute – Dermal10 Not available 
5 DNEL local acute – Inhalation 950 mg/m3 


Ecotoxicological information 
6 PNEC freshwater 0.96 mg/L 


7 PNEC freshwater sediment 3.6 mg/kg dry weight 
8 PNEC marine water 0.79 mg/L 
9 PNEC marine water sediments 2.96 mg/kg dry weight 
10 PNEC agricultural soil 0.63 mg/kg dry weight 
11 PNEC STP 580 mg/L 


 


                                                 
10Eye irritancy is currently covered by acute local effects via dermal exposure in IUCLID 5 
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The toxicological and ecotoxicological information provided by the manufacturer of the 
substance trigger the following consequences: 


• A quantitative risk assessment is needed in order to cover the long term systemic effect 
for both consumers and humans via the environment exposed to the substance via 
dermal, oral and inhalation routes. 


• In this specific case, a quantitative risk assessment is also needed to cover the acute 
local effects for consumers exposed to the substance via the inhalation route. 


• A qualitative assessment has been added in relation to eye irritation in order to cover the 
acute local effects via dermal exposure (eye irritancy endpoint). 


These effects have been considered when building the exposure scenarios and when 
calculating exposure estimation and the risk characterisation ratio(s) for consumers. 


2.2 Exposure Assessment and Exposure Scenarios for CSR 


A CSR has been generated using ECHA’s Chemical Safety Assessment and Reporting 
Tool,Chesar. Relevant information arising from hazard assessment and relevant for ES 
generation has been briefly summarized in the previous section.  


When using Chesar for exposure assessment and generation of exposure scenarios the 
following terms are key: 


• use 


• stage 


• contributing scenario. 


In Chesar11: 


• The uses  of a substance are described in a life-cycle tree structure. This structure 
includes 8 different “stages ”: manufacturing stage, formulation stage (for production of 
mixtures), end-use stage of the substance as such or in a mixture (3 main user groups 
exist: industrial worker, professional worker and consumer) and article service life if 
relevant (again three main user groups). For each of these 8 stages, one or more 
exposure scenarios can be built. 


• The number of exposure scenarios per stage  depends on how the substance is used. For 
consumer uses , the product categories as defined in ECHAs Guidance R.12 are used to 
describe the scope of a single exposure scenario. As a generic example, washing and 
cleaning products (PC35) are usually meant to be released to air or to waste water, while 
pigments in paints (PC9) are meant to stay on the painted object. Thus the characteristic 
of the use from the environmental perspective is very different. As a consequence two 
different exposure scenarios would be built for PC35 and PC9. 


• At each stage , a worker or a consumer can carry out different activities (= uses ) 
characterised by the corresponding operational conditions and risk management 
measures. The consumer activities with a substance can be briefly described via the 
product (sub)category they are using, since the nature of the product predetermines the 
foreseeable use. The set of operational conditions and risk management measures 
related to a “use” is called the “contributing scenario ”. One or more of these 
contributing scenarios form an exposure scenario. 


The following principles and assumptions have been applied for generating the exposure 
scenarios and exposure estimations: 
                                                 
11Chesar user manual – Part 2 – Reporting uses(as updated 5 August 2011) 
Link: http://chesar.echa.europa.eu/download/documents/Chesar_user_manual_2_use_reporting1_2.pdf 
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• All the input parameters that enable the calculations of exposure levels to which 
consumers, humans via environment and environment are exposed have been reported 
in the CSR. This ensures transparency of the assessment and reproducibility of the 
estimations. The determinants that reflect the conditions of use and the risk management 
measures are reported in the exposure scenario (and corresponding contributing 
scenarios). Other parameters which are important for the calculation but address more 
the assumptions in the model(s), rather than describing the condition of use, are reported 
in the exposure tables included in the CSR. 


• Product categories and product subcategories are key input parameters for consumer 
exposure estimation. One contributing scenario has been associated with each product 
subcategory relevant for the assessment. The aggregation of different product 
subcategories was made under the following conditions: 


o Different product subcategories could be characterised by a largely common 
feature (e.g. use of surface cleaner diluted before application).  


o It was possible to identify one subcategory representing the worst case in 
terms of exposure for all relevant routes and type of effect. 


o The condition of use related to the subcategory with the highest exposure 
covered other product subcategories (i.e. higher amount used, larger surface 
of area of application, etc.). 


o Aggregation of contributing scenarios is done on a case-by-case basis.  


• In the first instance the ECETOC TRA for consumers12 (Tier I model) has been used for 
the exposure assessment. ConsExpo13has been used in situations where the ECETOC 
TRA could not determine the safe use within a product subcategory. 


• For the environment, the assessment is based on environmental release categories 
(ERC) with the assumption that any emission to water may pass through a sewage 
treatment plant (STP) before release to surface water takes place. The EUSES fate and 
transport model as implemented in Chesar has been used to calculate the exposure 
levels for both the environment and human via the environment. Even if the contributing 
scenario for the environment and the related exposure estimation has been included in 
CSR, the focus reported in this project has been directed to consumer exposure only. 


The output of the ECETOC TRA exposure assessment for the relevant product category 
(PC35) and the related product subcategory identified in ECETOC TRA for consumers is 
summarized in Table 3; the output of the assessment is expressed in terms of risk 
characterisation ratio (RCR), which represents the ratio between the exposure level and the 
relevant DNEL. 


                                                 
12http://www.ecetoc.org 
13http://www.rivm.nl/en/healthanddisease/productsafety/Main.jsp 
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Table 3: Product subcategory, input parameters and risk characterisation ratio (RCR) 
using ECETOC TRA for consumers 
 
Product subcategory 
(ECETOC TRA) 


Product design and 
amounts per event 


Condition of use RCR (a,b,c) 


1. Laundry and dish washing 
products 


Concentration of 
substance = 15% 
Product amount = 50 g 


Frequency = daily 
Duration of exposure = 60 min 
Exposed body part = two hands 
Room volume = 20 m3 


Inh. ST  = 0.39 
Inh. LT = 0.14 
Der. LT = 0.1 


2. Cleaners, liquids (all purpose 
cleaners, sanitary products, 
floor cleaners, glass cleaners, 
carpet cleaners, metal 
cleaners ) 


Concentration of 
substance = 30%14 
Product amount = 250 g 


Frequency = daily 
Duration of exposure = 20 min 
Exposed body part = two hands 
Room volume = 20 m3 


Inh. ST = 3.9 
Inh. LT = 0.41 
Der. LT = 0.2 


3. Cleaners, trigger sprays (all 
purpose cleaners, sanitary 
products,  glass cleaners) 


Concentration of 
substance = 15% 
Product amount  = 35 g 


Frequency = daily 
Duration of exposure = 4 hours 
Exposed body part = two hands 
Room volume = 20 m3 


Inh. ST = 0.28 
Inh. LT = 0.38 
Der. LT = 0.1 


Note:  


(a) Air concentrations for the substance (event concentrations) from ECETOC TRA for 
consumers have been compared to the DNEL for acute local inhalation;  


(b) The air concentration (event) averaged over the day15 has been compared to the DNEL 
for long term systemic inhalation. 


(c) Inh ST: Inhalation short term exposure; Inh LT: Inhalation long term exposure; Der LT: 
Dermal long term exposure  


 


2.2.1 Application of ConsExpo methodology 


Due to the RCR for inhalation short term exposure above 1 (RCR = 3,9, see Table 3), a Tier 
2 exposure assessment via ConsExpo 4.1 has been performed in order to further address 
the use of surface cleaning products (subcategory 2 for PC 35 in ECETOC TRA – see Table 
3) and obtain a more precise exposure estimation.. The relevant sub-product categories as 
set out in the RIVM Fact Sheet have been used as a reference for the purposes of this 
assessment.  For the conditions of use, the default assumptions as documented in the 
ConsExpo RIVM Fact Sheets (see footnotes 17, 18, 19) have been adopted and included as 
the conditions of use in the exposure scenario for the CSR. Looking at the different surface 
cleaner (not spray application) sub-products described in the RIVM Fact Sheet 16  and 
potentially containing the selected substance, the following sub-products have been selected 
for the purposes of this assessment:  


• The use of a diluted cleaning product in a surface cleaning application has been modelled 
using the most exposure-relevant subproduct represented by a floor cleaning product17. 


• The use of an undiluted surface cleaning product is modelled by an abrasive product18, 
which includes toilet cleaners. Since ConsExpo makes a different assumption on the use 
of an undiluted product compared to that describing a product diluted before use, it was 
not possible to merge this use with the previous one. 


                                                 
14Carpet cleaners 
15Assuming the product is used not more then once per day, as described in RIVM fact sheet (maximum 
frequency is related to dishwashing product and all purpose or glass spray cleaners and is about once per day) 
16 Reference: RIVM report 320104003/2006 - Cleaning products fact sheet 
17 RIVM report 320104003/2006 - Cleaning products fact sheet: paragraph 8.1.1 (Floor cleaning product) 
18 RIVM report 320104003/2006 - Cleaning products fact sheet: paragraph 6.1 (Abrasive liquid) 
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• The use of a carpet cleaner19 has been evaluated separately since it covers a special use 
with a different set of conditions of use, such as high volume / quantity used in a cleaning 
operation. 


Five contributing scenarios were then identified to cover the consumer use of the selected 
substance in a washing and cleaning product: 


o Contributing Scenario 1: laundry and dishwashing products (ECETOC TRA for 
consumers exposure assessment)  


o Contributing Scenario 2: spray cleaner (ECETOC TRA assessment) 


o Contributing Scenario 3: surface cleaning product diluted before use (floor 
cleaner assessed with ConsExpo 4.1) 


o Contributing Scenario 4: abrasive liquid cleaner (ConsExpo 4.1 assessment) 


o Contributing Scenario 5: carpet cleaner (ConsExpo 4.1 assessment) 


Different tasks within the same product subcategory have been merged for the purposes of 
the exposure assessment in order to reduce the granularity of the relevant contributing 
scenario.(For instance ConsExpo differentiates, when “diluting the substance in water”, 
between mixing and loading and the final application phase.) 


Exposure estimation for air inhalation via ConsExpo 4.1 has used the evaporation model (as 
recommended in the RIVM Fact Sheet, see footnotes 17, 18, 19), where the air 
concentration is calculated according to a mass transfer equation 20 . Other approaches 
included in ConsExpo (such as the instantaneous release model and the constant rate 
model) were not able to demonstrate the safe use of the substance. The air concentration 
during the use phase has been used to assess short term effects on consumers, while the 
event concentration averaged over the day has been used to assess against chronic 
endpoints. 


For dermal exposure, the ConsExpo instant application model, in which all the substance is 
supposed to be applied directly onto the skin, has been used; in this situation, the dose 
absorbed during the day of exposure has been used to assess chronic effects. 


Exposure via the oral route was not a relevant factor for a product containing the example 
reference substance and therefore not considered further in the assessment. 


A qualitative assessment has been performed in relation to eye irritation. In this case, the 
concentration of the substance in the product is the key determinant in order to control acute 
local dermal effects; the substance is classified as an eye irritant at concentrations above 
50%. 


                                                 
19 RIVM report 320104003/2006 - Cleaning products fact sheet: paragraph 8.2.1 (Carpet cleaning liquid) 
20The more suitable Thibaudaux mass transfer equation, describing a release of compound from a water solution, 
has been used for the exposure estimation, instead of the Languimir equation suggested in the above mentioned 
RIVM Fact Sheet which was considered as too conservative in this case. 
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In the following boxes, some of the main issues and lessons learned from these examples 
are summarized. 


 
Issue 1: Tier I models for exposure estimation for consumers 
 
The available Tier I model (ECETOC TRA for consumers) is a straightforward and REACH-
oriented tool.  Exposure estimation is directly related to PC/AC category and few product 
sub-categories; it depends on a small number of determinants. Unfortunately, the degree of 
conservativeness in the model, for both model assumptions and default values (which are 
often not variable) limits the usability. According to the industry and based on current 
experience, around 70-80% of hazardous substances cannot pass the first screening using 
this Tier I model. 
 
 
Lesson Learned  
 
Regarding ECETOC TRA for consumers (Tier I model), there is a need to improve the 
usability of the tool to overcome some of the conservatism whilst keeping the same product-
category approach and the Tier 1 model (instantaneous release) to maintain some degree of 
conservatism. Based on the experience with the current example, the following 
improvements would be useful: 
1. Enable averaging of event exposure over the day if sufficient evidence is available on 


how often the product is normally used in a day (the current default assumption is once 
per day)  


2. Allow for a standard ventilation rate; 
3. Enable the modification or setting of product-related defaults based on transparent 


documentation provided by sector groups.  
 
 


 


 
Issue 2: Granularity of the assessment and conditio n of use 
The use of a highly conservative Tier 1 tool triggers the need for Tier II tools for consumer 
exposure assessment, in particular ConsExpo 4.1. ConsExpo 4.1 is not REACH oriented as   
the number of input parameters, the complexity of the model assumptions and the high 
degree of product differentiation make it difficult to use the tool for efficient and routine 
building of exposure scenarios under REACH.   
 
Lesson Learned 
 
1. The example illustrates the complexity within the choices a registrant can make in his 


assessment using ConsExpo.  Each assumption would need to be documented in the 
CSR. The scientific documentation of the model does not provide for easy justification 
within the CSR of the decisions taken to achieve an output.  (For example, the mass 
transfer equation and why the equation can be used for a product subcategory and the 
conditions of use related to it.)   


 
2. Merging of contributing scenarios can reduce the number of assessments.  This can lead 


to acceptable outcomes but there are no set rules within ConsExpo to ensure 
consistency within product types and between substances. If such merging is not 
possible, exposure assessment is more complex and exposure scenarios for 
communication become longer.  
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2.3 Exposure Scenario for Communication 


The exposure scenario for communication is meant to relay relevant information from the 
registrant’s chemical safety assessment to the downstream users of the substance so they 
can make judgements about necessary risk management measures.  


For substances in mixtures intended for consumer use, the formulators, and potentially the 
companies producing the final product for consumers, are the target for the exposure 
scenario.   


The exposure scenario for communication has four sections: 


• Section 1: The Title section  


o Indicates the types of consumer products specifically addressed in the 
exposure scenario (ES).The example addresses the uses of a substance in 
washing and cleaning products. From the title section a downstream user 
should be able to identify whether the ES is relevant to him.    


• Section 2: Operational Conditions and Risk Management Measures  


o Ensures safe use of the substance from environmental (section 2.1) and 
human health perspective (section 2.2 to 2.6 for different product 
subcategories). To ensure that the information is presented to the downstream 
user in a structured way, it is sorted under a number of headings consistent 
with the structure of the exposure scenario in the CSR. Based on the 
information in this section a company producing consumer products should be 
able to establish whether 


�  The design and use characteristics of its products (concentration of 
substance, viscosity, dustiness of product, particular form of 
application - spray application, dilution before use) or recommended 
amount per use event are in line with assumptions of the registrant in 
his assessment 


� The generic assumptions on consumer habits and practices in relation 
to a particular type of product (e.g. frequency of use by a “normal 
consumer”) are valid for its product 


� Whether the registrant made assumptions in his assessment that 
would impact on the technical instruction or behavioural advice given 
to consumers 


Details on generic conditions under which a product type is used (e.g. 
application surface, room volumes, ventilation rates) and model assumptions 
behind the assessment are not specified in the exposure scenario. It is 
assumed that such conditions of use are an inherent (and well documented) 
part of the definition of a product (sub)category and the corresponding 
assessment method, and that modifications at the level of the single registrant 
or downstream user are not required.       


• Section 3: Summarises registrant’s exposure estimation and risk characterisation 


o This is potentially relevant to the downstream user and in this section the 
registrant communicates key values from the exposure estimates and risk 
characterisation.  The registrant also states which methods have been used to 
generate these values.  
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• Section 4: Need for recalculation 


o An opportunity to provide information so that the downstream user can 
recalculate exposures to take account of specific conditions of use and 
scaling21.  Such “scaling advice” has not been provided within this example.22 


All the information in the ES for communication should be expressed in standard phrases 
from a harmonised phrase catalogue as soon as a complete phrase catalogue will be made 
available. The current example does not contain standard phrases as these are being 
developed by industry.  The phrases reported in the example have been generated within 
Chesar.    


The example of the “exposure scenario for communication” has been produced in two 
versions: 


1. Long (full) version: Detailed information on assumptions about generic conditions 
of use have been reported. 


2. Short (reduced) version: The information is limited to those conditions of use 
which are directly related to the product design and basic use characteristic 
determined by the individual manufacturer of the consumer product.     


Note : The worked example refers to a substance of relatively low hazard. Consequently the 
extent of the information in the exposure scenario and the level of detail presented here may 
not be fully representative for other cases where more hazardous substances are used in a 
cleaning product.  


 


In the following boxes, some of the main issues and lessons learned from these examples 
are summarized. 


 
Issue 3: Minimum information to be reported in the exposure scenario (ES) for 
communication   
The content of Section 2 may be limited to those conditions of use which are directly related 
to the product design and the basic use characteristic determined by the individual 
manufacturer of the consumer product.  
 
Lesson Learned 
• The extent and level of detail for a consumer exposure assessment depends on the 


assessment method applied. Many product-related default assumptions are documented 
in the exposure estimation tool itself. In practice, only a very limited part of the conditions 
that impact on the consumer exposure estimate can be checked or modified at the level 
of an individual company. All the other information should be well documented and 
accessible but not necessarily be included into the exposure scenario for communication. 


• The type of conditions and the level of detail to be communicated depend on the hazard 
profile of the substance. The current example is not representative for more hazardous 
substances. 


 


                                                 
21The aim of scaling is to allow flexibility in checking if your own or your customers’ uses are covered by an 
exposure scenario. In principle you should comply with the conditions of use indicated in your supplier’s 
exposure scenario. However, if you have another combination of operational conditions and risk management 
measures which allow you to achieve the same level of safety, you can use scaling to demonstrate that you are in 
compliance 
22Section 4 of the current example has been left empty (see Appendix 2) since “scaling advice” for consumers is 
still work in progress 
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Issue 4: ES for communication: Sections 3 and 4 and  options for scaling 
The usefulness of the information in the Sections on exposure estimation and risk 
characterisation to be communicated. 
 
Lessons Learned 
• The reference to the exposure assessment method used by the registrant is essential for 


the formulators to be able to understand and process the conditions and measures 
communicated in Section 2. Assessment of the same product with different tools or 
defaults leads to different risk characterisation ratios. 


• If the risk characterisation ratios, which should be reported in Section 3, are significantly 
lower than 1 (e.g. 0.2) a formulator of the consumer product may conclude that the 
concentration and amount communicated in Section 2 of the ES for communication do 
not represent the limits of safe use, and hence adequate control of risk may still be 
ensured if the substance is used in higher concentrations, amounts or frequency. In such 
a case, a downstream user (DU)might consider that his use is covered by the supplier’s 
ES even if the concentration, amount or frequency is slightly higher than what is stated in 
the ES.  However, taking account of the large variability in consumer behaviour and 
recognition of possible multiple exposures to the same substances from different products 
in the consumer setting, the “filling up” of the risk characterisation at downstream user 
level to an RCR closer to 1 without carrying out a downstream user CSA is not 
recommended. In any case, the prerequisite for interpreting an ES in the way described is 
to fully understand how the registrant had built the ES (methodology and tools used).  
Guidance and examples will help the downstream user to implement, and work within the 
boundaries set by, the ES communicated by the registrant without compromising the safe 
use of a substance.  


• There are only two variable parameters per product category that are suitable for scaling 
based on the available Tier 1 models. Concentration of the substance in the product and 
the product amount per event are both contributing to the amount of substance released 
to air and therefore are interchangeable. All other quantitative determinants are linked to 
the generic conditions of use associated with a product category, and they should 
therefore not be subject to scaling by individual companies. 
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Appendix 1 – ES for CSR 


Exposure scenarios describing the conditions of use, exposure estimation and risk 
characterisation related to the example are reported in sections 9 and 10 of the CSR. 


The main parts of the CSR, as generated by Chesar 1.223, are briefly discussed below in 
order to facilitate the reading of the Appendix; the focus has been placed on the human 
health part of the exposure scenario (i.e. the contributing exposure scenarios and exposure 
assessment covering consumer uses). 


• Section 9.0.1: General tables showing uses and exposure scenarios covered in the CSR 
are reported. In this example, the tables are very simple since the CSR is covering one 
exposure scenario only. 


• Section 9.0.2:  Reports the scope and type of exposure assessment.  Essentially this 
means what route of exposure and type of effect (directed by hazard data) should be 
assessed and whether assessment should be qualitative or quantitative24.  


• Section 9.1.1.x: Presents the contributing scenarios. (In the Appendix, the first one 
relates to the environment, then follow the contributing scenarios covering exposure to 
consumers.) In particular there is: 


o Supporting information to add detail to described uses and tasks covered by 
the contributing scenario for consumers  


o The structure of the contributing scenarios for human health follow the Chesar 
logic; in particular each determinant (reflecting a condition of use or risk 
management measure) is linked to the route of exposure (Inhalation, Dermal, 
Oral) and the type of effect (Local, Systemic and Acute or Long term) for 
which the determinant has been used for exposure estimation. 


• Section 9.1.2.x:  Provides the exposure estimation for each contributing scenario (9.1.2.1 
for the environment and from 9.1.2.2 for consumer exposure); with respect to consumer 
exposure the following information is reported: 


o Exposure estimation in the appropriate unit for each relevant route and type 
of effect. 


o Exposure assessment tools (ECETOC TRA, ConsExpo) or method used for 
the exposure assessment 


o Other remarks including: 


�  model assumptions (needed for calculation but not reflecting the 
condition of use and hence not reported in the exposure scenario); 
and  


� more detailed information on the source of the exposure concentration 
or dose. 


• Section 10.1.1:  The risk characterisation for human health is reported for each 
contributing scenario. In the tables the following information is reported: 


                                                 
23Chesar version 1.2 August 2011 
24The exposure assessment follows the provisions of the ECHA Guidance B.8 on the scope of the exposure 
assessment available at the time of publication.  A revised version of this guidance is currently under consultation 
and an updated publication is expected in the autumn 2011.  For the state of play of the consultation procedure 
please go to the Consultation Procedure page on the ECHA web site 
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o Risk characterisation ratio for each relevant route and type of effect. 


o Justifications for qualitative risk assessment 


o Combined risk to take into account exposure via different routes (i.e. dermal + 
inhalation) and the man via environment contribution. 
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CHEMICAL SAFETY REPORT  


 


 


 


 


 


 


 
 


Substance Name: Alcohol 


EC Number: 


Registrant's Identity: 
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9. EXPOSURE ASSESSMENT 


9.0. General information 


9.0.1. Overview of exposure scenarios and uses 
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Table 1. Overview of exposure scenarios (ES) described in sections 9.1ff. 
 


ES number Exposure scenario name Manufacture / Use / Subsequent service life Stage No.*) 


1 Consumer use of alcohol in washing and cleaning 
product 


Consumer use of alcohol in washing and cleaning product 
- Consumer use of laundry and dishwashing product 
- Consumer use of trigger spray cleaner products 
- Consumer use of liquid cleaning product for manual surface application 
- Consumer use of abrasive product for manual surface application 
- Consumer use of liquid cleaner for cleaning carpet 


C-1 


*) A stage number consists of an abbreviation of the main life cycle stage followed by a consecutive number. 


Manufacture: M-#, Formulation: F-#, Industrial end use: IW-#, Professional end use: PW-#, Consumer end use: C-#, Service life (by workers in industrial settings): SL-IW-
#, Service life (by professional workers): SL-PW-#, Service life (by consumers): SL-C-#. 


 


Table 2. Overview of uses broken down by life cycle stages and the exposure scenarios (ES) described in sections 9.1ff. 
 


Main life cycle 
stage 


Stage No. *) Manufacture / Use / Subsequent service life Related 
subsequent 
service life 


Market sector Tonnage 
(tonnes per 
year) 


ES No. 


  Manufacture/Import 
- 40000.0 tonnes/year  


  40000.0  


Consumer end use C-1 (IUC-1) Consumer use of alcohol in washing and cleaning product (ERC 
8a) 


- Consumer use of laundry and dishwashing product (PC 35) 
- Consumer use of trigger spray cleaner products (PC 35) 
- Consumer use of liquid cleaning product for manual surface 
application (PC 35) 
- Consumer use of abrasive product for manual surface 
application (PC 35) 
- Consumer use of liquid cleaner for cleaning carpet (PC 35) 


  40000.0 1 


*) A stage number consists of an abbreviation of the main life cycle stage followed by a consecutive number. 


Manufacture: M-#, Formulation: F-#, Industrial end use: IW-#, Professional end use: PW-#, Consumer end use: C-#, Service life (by workers in industrial settings): SL-IW-
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Main life cycle 
stage 


Stage No. *) Manufacture / Use / Subsequent service life Related 
subsequent 
service life 


Market sector Tonnage 
(tonnes per 
year) 


ES No. 


#, Service life (by professional workers): SL-PW-#, Service life (by consumers): SL-C-#. 


In IUCLID section 3.5, the identified uses are denoted with integer or whole numbers and no acronyms can be added for the stage types. As Formulation uses and Industrial 
end uses are included in the same IUCLID table when imported from Chesar, different numbers are used for better distinction, i.e. numbers starting at 1001 for Formulation 
and starting at 2001 for Industrial end uses. In the CSR both numbering systems are reported. 
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9.0.2. Scope and type of exposure assessment 


9.0.2.1. Environment 


Table 3. Scope and type of exposure assessment based on hazard assessment 
 


Protection target Type of assessment Explanation / Justification 


Water:  Fresh Water 
(Pelagic) 


Quantitative Quantitative exposure assessment (EUSES 2.1) 
and risk characterisation 


Water:  Fresh Water 
(Sediment) 


Quantitative Quantitative exposure assessment (EUSES 2.1) 
and risk characterisation 


Water:  Marine Water 
(Pelagic) 


Quantitative Quantitative exposure assessment (EUSES 2.1) 
and risk characterisation 


Water:  Marine Water 
(Sediment) 


Quantitative Quantitative exposure assessment (EUSES 2.1) 
and risk characterisation 


Water:  Fresh Water 
Food Chain 
(Predators) 


Exposure assessment and risk 
characterisation not required 


No potential for bioaccumulation 


Water:  Marine Water 
Food Chain 
(Predators) 


Exposure assessment and risk 
characterisation not required 


No potential for bioaccumulation 


Water:  Marine Water 
Food Chain (Top 
Predators) 


Exposure assessment and risk 
characterisation not required 


No potential for bioaccumulation 


Water:  Sewage 
Treatment Plant 
(Effluent) 


Quantitative Quantitative exposure assessment (EUSES 2.1) 
and risk characterisation 


Air  Quantitative exposure assessment  


Soil: Agricultural Soil Quantitative Quantitative exposure assessment (EUSES 2.1) 
and risk characterisation 


Soil: Terrestrial Food 
Chain (Predators) 


Exposure assessment and risk 
characterisation not required 


No PNEC oral because no potential for 
bioaccumulation 


9.0.2.2. Consumer 


Table 4. Scope and type of exposure assessment based on hazard assessment 
 


Route of 
exposure 
and type of 
effects 


Type of assessment Explanation / Justification 


Inhalation:  
Acute, 
Local 


Quantitative Quantitative exposure assessment and risk characterisation. See 
DNEL in section 5.11.2.25 


Inhalation:  
Acute, 
Systemic 


Exposure assessment and risk 
characterisation not required 


No hazard identified for acute systemic effects (all routes). 


Inhalation:  
Long term, 
Local 


Exposure assessment and risk 
characterisation not required 


No hazard identified for long term local effects (all routes). 


Inhalation:  
Long term, 


Quantitative Quantitative exposure assessment and risk characterisation. See 
DNEL in section 5.11.2. 


                                                 
25This section of the CSR is not reported in the appendix 
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Route of 
exposure 
and type of 
effects 


Type of assessment Explanation / Justification 


Systemic 


Dermal: 
Acute, 
Local 


Qualitative risk 
characterisation with 
quantitative exposure 
assessment where applicable 


No-threshold effect and/or no dose-response information 
available 


Dermal: 
Acute, 
Systemic 


Exposure assessment and risk 
characterisation not required 


No hazard identified for acute systemic effects (all routes). 


Dermal: 
Long term, 
Local 


Exposure assessment and risk 
characterisation not required 


No hazard identified for long term local effects (all routes). 


Dermal: 
Long term, 
Systemic 


Quantitative Quantitative exposure assessment and risk characterisation. See 
DNEL in section 5.11.2. 


Oral:  
Acute, 
Systemic 


Exposure assessment and risk 
characterisation not required 


No hazard identified for acute systemic effects (all routes). 


Oral:  Long 
term, 
Systemic 


Quantitative Quantitative exposure assessment and risk characterisation. See 
DNEL in section 5.11.2. 


9.0.2.3. Man via environment 


Table 5. Scope and type of exposure assessment based on hazard assessment 
 


Route of 
exposure 
and type of 
effects 


Type of assessment Explanation / Justification 


Inhalation:  
Long term, 
Systemic 


Quantitative Quantitative exposure assessment and risk characterisation. See 
DNEL in section 5.11.2. 


Oral:  Long 
term, 
Systemic 


Quantitative Quantitative exposure assessment and risk characterisation. See 
DNEL in section 5.11.2. 


9.0.3. Regional environmental exposure from the releases of all exposure scenarios 
covered 


9.0.3.1. Total releases 


• Water: 4E4 tonnes/year 


• Air: 4E4 tonnes/year 


• Soil: 0 tonnes/year 


9.0.3.2. Regional exposure: environment 


>>>Caution: The exposure estimates have been obtained with EUSES although the following parameter(s) 
is/are outside the boundaries of the EUSES model: <<< 


Water Solubility, Melting Point 
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Table 6. Summary of predicted regional exposure concentrations (Regional PEC) 
 


Protection target Regional PEC 


Fresh Water 
(Pelagic) 


0.012 mg/L 


Fresh Water 
(Sediment) 


0.044 mg/kg dw 


Marine Water 
(Pelagic) 


0.001 mg/L 


Marine Water 
(Sediment) 


0.004 mg/kg dw 


Air 2.33E-4 mg/m³ 


Agricultural Soil 8.83E-4 mg/kg dw 


9.0.3.3. Regional exposure: man via environment 


Regional total estimated daily intake for humans: 4.152E-4 mg/kg bw/day 


Table 7. Summary of estimated daily human doses through intake and concentrations in food from 
regional exposure 
 


Type of food Estimated daily dose from regional 
exposure 


Concentration in food from regional 
exposure 


Drinking water 3.35E-4 mg/kg bw/day 0.012 mg/L 


Fish 2.72E-5 mg/kg bw/day 0.016 mg/kg 


Leaf crops 4.25E-5 mg/kg bw/day 0.002 mg/kg 


Root crops 1.04E-5 mg/kg bw/day 0.002 mg/kg 


Meat 2.87E-9 mg/kg bw/day 6.68E-7 mg/kg 


Milk 5.35E-8 mg/kg bw/day 6.68E-6 mg/kg 


9.1.  Consumer use of alcohol in washing and cleaning product 
 


Environment:   


Use in cleaning product as processing aids ERC 8a 


Consumer 


Use of laundry and dishwashing product PC 35 


Use of trigger spray cleaner products PC 35 


Use of liquid cleaning product for manual surface application PC 35 


Use of abrasive product for manual surface application PC 35 


Use of liquid cleaner for cleaning carpet PC 35 
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9.1.1. Exposure scenario 


9.1.1.1.  Control of environmental exposure: Use in cleaning product as processing aids 
 


 


Product characteristics 


 


Amounts used 


• Daily wide dispersive use: = 0.022 tonnes/day 


Frequency and duration of use 


 


Environment factors not influenced by risk management 


• Receiving surface water flow rate: >= 1.8E4 m3/d 


Other given operational conditions affecting environmental exposure 


 


Conditions and measures related to municipal sewage treatment plant 


• Municipal STP: Yes [Effectiveness Water: 87.4%] 


• Discharge rate of STP: >= 2E3 m3/d 


• Application of the STP sludge on agricultural soil: Yes 


Conditions and measures related to external treatment of waste for disposal 


 


Conditions and measures related to external recovery of waste 


 


Additional good practice advice beyond the REACH CSA 
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9.1.1.2.  Control of consumers exposure for "Use of laundry and dishwashing product" [PC 35] 


Further specification: Covers use of washing product for both automated/machine and manual application 
according to ECETOC TRA product sub category 1 
 


 Inhal*) Derm*) Oral*) 


 Loc Sys Loc Sys Loc Sys 


Product characteristic       


• Concentration of the substance in the product: < 50% 
Substance not classified for eye irritancy below above mentioned 
concentration 


  
A 


   


• Concentration of the substance in the product: < 15 %26 
Source: Market data 


A L 
 


L 
 


L 


Amounts used       


• Product amount per task: = 50 grams 
Source: Default ECETOC TRA for Sub Product "Laundry and 
dishwashing" 


A L 
    


• Dilution of the product before application: = 1 times 
ECETOC TRA assumes exposure to undiluted product 


A L 
 


L 
 


L 


Frequency and duration of use/exposure       


• Frequency: = 365 times/year 
ECETOC TRA assumes daily use of product. 


A L 
 


L 
 


L 


• Duration of exposure: = 60 minutes 
Source: Default ECETOC TRA for Sub Product "Laundry and 
dishwashing" 


A L 
    


Human factors not influenced by risk management       


• Exposed body parts: two hands (Skin surface: 860 cm2) 
Source: Default ECETOC TRA for Sub Product "Laundry and 
dishwashing" 


   
L 


  


Other given operational conditions affecting consumers exposure       


• Room where tasks take place: Generic room (Volume: 20 m3; no 
ventilation rate assumed) 
ECETOC TRA assumption 


A L 
    


Conditions and measures related to information and behavioural advice 
to consumers 


      


 


Conditions and measures related to personal protection and hygiene       


 


Additional good practice advice beyond the REACH CSA       


 


*) The route of exposure (Inhalation, Dermal, Oral ) and type of effect (Local, Systemic and Acute or Long 
term) for which the determinant has been used for exposure estimation are reported. 


                                                 
26It represents the actual maximum concentration in product. Not to be confused or aggregated with the 
determinant above which controls the eye irritancy endpoint. 
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9.1.1.3.  Control of consumers exposure for "Use of trigger spray cleaner products " [PC 35] 


Further specification: Covers use of trigger spray cleaners such as: 
- all purpose cleaners 
- sanitary product 
- glass cleaners 
according to ECETOC TRA preduct sub category 3 
 


 Inhal*) Derm*) Oral*) 


 Loc Sys Loc Sys Loc Sys 


Product characteristic       


• Concentration of the substance in the product: < 50% 
Substance not classified for eye irritancy below above mentioned 
concentration 


  
A 


   


• Concentration of the substance in the product: < 15 % 
Source: Market data 


A L 
 


L 
 


L 


Amounts used       


• Product amount per task: = 35 grams 
Source: Default ECETOC TRA for Sub Product "Trigger spray 
cleaners" 


A L 
    


Frequency and duration of use/exposure       


• Frequency: = 365 times/year 
ECETOC TRA assumes daily use of product. 


A L 
 


L 
 


L 


• Duration of exposure: = 240 minutes 
Source: Default ECETOC TRA for Sub Product "Trigger spray 
cleaners" 


A L 
    


Human factors not influenced by risk management       


• Exposed body parts: two hands (Skin surface: 860 cm2) 
Source: Default ECETOC TRA for Sub Product "Trigger spray 
cleaners" 


   
L 


  


Other given operational conditions affecting consumers exposure       


• Room where tasks take place: Generic room (Volume: 20 m3; no 
ventilation rate assumed) 
ECETOC TRA assumption 


A L 
    


Conditions and measures related to information and behavioural advice 
to consumers 


      


 


Conditions and measures related to personal protection and hygiene       


 


Additional good practice advice beyond the REACH CSA       


 


*) The route of exposure (Inhalation, Dermal, Oral ) and type of effect (Local, Systemic and Acute or Long 
term) for which the determinant has been used for exposure estimation are reported. 
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9.1.1.4.  Control of consumers exposure for "Use of liquid cleaning product for manual surface 
application" [PC 35] 


Further specification: Sub products covered in the contributing scenario: 
- floor cleaning product 
- sanitary product 
- all purpose cleaning product 
Floor cleaning product has been used as sentinel product for exposure assessment purposes. 
Product dilution in water before application has been assumed 
Tasks covered: 
- mixing & loading of the product with water into the bucket, where evaporation from the bottle and spills of 
product can occur 
- manual application 
General remark: 
For Mixing & Loading before application: calculations made upon list of assumptions reported in   RIVM report 
320104003/2006 - Cleaning products fact sheet: paragraph 8.1.1 (Floor cleaning product) (except for 
“Concentration of substance in product” and “frequency”, see Exposure scenario) 
 


 Inhal*) Derm*) Oral*) 


 Loc Sys Loc Sys Loc Sys 


Product characteristic       


• Concentration of the substance in the product: < 50% 
Substance not classified for eye irritancy below above mentioned 
concentration 


A L 
 


L 
 


L 


• Concentration of the substance in the product: < 15 % 
Source: Market data 


  
A 


   


Amounts used       


• Product amount per task: = 250 grams 
Undiluted product poured into the bucket (default ConsExpo 4.1) 


A L 
    


• Dilution of the product before application: = 20 times 
Source: Default ConsExpo 4.1 
Equivalent of 5% of product concentration in water 


A L 
 


L 
 


L 


Frequency and duration of use/exposure       


• Frequency: = 104 times/year 
Source: Default ConsExpo 4.1 


A L 
 


L 
 


L 


• Duration of application: = 30 minutes 
Source: Default ConsExpo 4.1 


A L 
    


• Duration of exposure: = 240 minutes 
Source: Default ConsExpo 4.1 


A L 
    


Human factors not influenced by risk management       


• Exposed body parts: hands and forearms (Skin surface: 1900 cm2) 
Source: Default ConsExpo 4.1 


   
L 


  


Other given operational conditions affecting consumers exposure       


• Room where tasks take place: Living room (Volume: 58 m3; 
ventilation rate: 0,5 1/h) 


A L 
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• Release area: = 22 m2 
living room floor surface area (Default ConsExpo 4.1) 


A L 
    


• Product cleaning solution for application: = 880 grams 
Source: Default ConsExpo 4.1 


A L 
    


Conditions and measures related to information and behavioural advice 
to consumers 


      


 


Conditions and measures related to personal protection and hygiene       


 


Additional good practice advice beyond the REACH CSA       


 


*) The route of exposure (Inhalation, Dermal, Oral ) and type of effect (Local, Systemic and Acute or Long 
term) for which the determinant has been used for exposure estimation are reported. 


 


9.1.1.5.  Control of consumers exposure for "Use of abrasive product for manual surface application" [PC 
35] 


Further specification: Use of undiluted product has been assumed. 
Activities covered: 
- toilet cleaning (lavatory pan, washbasin, floor) 
 


 Inhal*) Derm*) Oral*) 


 Loc Sys Loc Sys Loc Sys 


Product characteristic       


• Concentration of the substance in the product: < 50% 
Substance not classified for eye irritancy below above mentioned 
concentration 


A L 
 


L 
 


L 


• Concentration of the substance in the product: < 5 % 
Source: Market data 


  
A 


   


Amounts used       


• Product amount per task: = 37 grams 
Undiluted product to be used 
Source: Default ConsExpo 4.1 


A L 
    


• Dilution of the product before application: = 1 times 
Use of undiluted product assumed: Default ConsExpo 4.1 


A L 
 


L 
 


L 


Frequency and duration of use/exposure       


• Frequency: = 156 times/year 
Source: Default ConsExpo 4.1 


A L 
 


L 
 


L 


• Duration of application: = 7.6 minutes 
Source: Default ConsExpo 4.1 


A L 
    


• Duration of exposure: = 10 minutes 
Source: Default ConsExpo 4.1 


A L 
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Human factors not influenced by risk management       


• Exposed body parts: one palm (Skin surface: 215 cm2) 
Source: Default ConsExpo 4.1 


   
L 


  


Other given operational conditions affecting consumers exposure       


• Room where tasks take place: Toilet (Volume: 2,5 m3; ventilation rate: 
2 1/h) 
Source: Default ConsExpo 4.1 


A L 
    


• Release area: = 4 m2 
toilet floor, washbasin, lavatory pan (Default ConsExpo 4.1) 


A L 
    


Conditions and measures related to information and behavioural advice 
to consumers 


      


 


Conditions and measures related to personal protection and hygiene       


 


Additional good practice advice beyond the REACH CSA       


 


*) The route of exposure (Inhalation, Dermal, Oral ) and type of effect (Local, Systemic and Acute or Long 
term) for which the determinant has been used for exposure estimation are reported. 


 


9.1.1.6.  Control of consumers exposure for "Use of liquid cleaner for cleaning carpet" [PC 35] 


Further specification: Dilution to water before application has been assumed 
Activities covered: 
- mixing & loading of the product with water into the bucket, where evaporation from the bottle and spills of 
product can occur 
- carpet cleaning (brushing) 
General remark: 
For Mixing & Loading before application: calculations made upon list of assumptions reported in RIVM report 
320104003/2006 - Cleaning product fact sheet: paragraph 8.2.1 (Carpet cleaning liquid) (except for 
“Concentration of substance in product” and “frequency”, see Exposure scenario) 
 


 Inhal*) Derm*) Oral*) 


 Loc Sys Loc Sys Loc Sys 


Product characteristic       


• Concentration of the substance in the product: < 50% 
Substance not classified for eye irritancy below above mentioned 
concentration 


A L 
 


L 
 


L 


• Concentration of the substance in the product: < 30 % 
Source: Market data 


  
A 


   


Amounts used       


• Product amount per task: = 500 grams 
Undiluted product for carpet cleaning (default ConsExpo 4.1) 


A L 
    


• Dilution of the product before application: = 200 times 
Source: Default ConsExpo 4.1 


A L 
 


L 
 


L 
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Frequency and duration of use/exposure       


• Frequency: = 0.5 times/year 
Source: Default ConsExpo 4.1 


A L 
 


L 
 


L 


• Duration of application: = 110 minutes 
Source: Default ConsExpo 4.1 


A L 
    


• Duration of exposure: = 110 minutes 
Source: Default ConsExpo 4.1 


A L 
    


Human factors not influenced by risk management       


• Exposed body parts: two hands (Skin surface: 860 cm2) 
Source: Default ConsExpo 4.1 


   
L 


  


Other given operational conditions affecting consumers exposure       


• Room where tasks take place: Living room (Volume: 58 m3; 
ventilation rate: 0,5 1/h) 
Source: Default ConsExpo 4.1 


A L 
    


• Release area: = 22 m2 
carpet covering all living room surface (Default ConsExpo 4.1) 


A L 
    


• Product cleaning solution for application: = 1E4 grams 
Source: Default ConsExpo 4.1 


A L 
    


Conditions and measures related to information and behavioural advice 
to consumers 


      


 


Conditions and measures related to personal protection and hygiene       


 


Additional good practice advice beyond the REACH CSA       


 


*) The route of exposure (Inhalation, Dermal, Oral ) and type of effect (Local, Systemic and Acute or Long 
term) for which the determinant has been used for exposure estimation are reported. 
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9.1.2. Exposure estimation for Consumer use of alcohol in washing and cleaning product 


9.1.2.1. Exposure estimation for the environment (Use in cleaning product as processing aids) 


9.1.2.1.1. Environmental releases 


Table 8. Summary of the local releases to the environment 
 


Compartm
ent 


Release factor 
estimation method 


Explanation / Justification 


Water ERC 


(ERC 8a) 


Release factor after on site risk management (%): 100 


Local release rate (kg/day): 22 


Air  ERC 


(ERC 8a) 


Release factor after on site risk management (%): 100 


Explanation/Justification:  


Local release rate from wide dispersive use are taken into account at the 
regional scale only 


Soil ERC 


(ERC 8a) 


Release factor after on site risk management (%): 0 


Explanation/Justification:  


Indoor use has been assumed 


Summed releases from all life cycle stages: see section 9.0.3. 


9.1.2.1.2. Environmental exposure 


>>>Caution: The exposure estimates have been obtained with EUSES although some parameters are outside 
EUSES model (see section 9.0.3.2): <<< 


Table 9. Summary of exposure concentrations 
 


Protection target Exposure concentration Explanation / Justification 


Water:  Fresh Water 
(Pelagic) 


Local PEC: 0.151 mg/L 


Local concentration: 0.139 
mg/L 


 


Water:  Fresh Water 
(Sediment) 


Local PEC: 0.646 mg/kg dw  


Water:  Marine 
Water (Pelagic) 


Local PEC: 0.015 mg/L 


Local concentration: 0.014 
mg/L 


 


Water:  Marine 
Water (Sediment) 


Local PEC: 0.064 mg/kg dw  


Water:  Sewage 
Treatment Plant 
(Effluent) 


Local PEC: 1.39 mg/L  


Air  Local PEC: 2.39E-4 mg/m³ 


Local concentration: 5.52E-6 
mg/m³ 


 


Soil: Agricultural 
Soil 


Local PEC: 0.019 mg/kg dw 


Local concentration: 0.018 
mg/kg dw 


 


For regional PECs see section 9.0.3.2. 
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9.1.2.1.3. Indirect exposure of humans via the environment 


Exposure via inhalation 


The exposure concentrations in air are reported in the Table "Summary of exposure concentrations" of the 
preceding section 9. x.2.1.2 "Environmental exposure". 


Exposure via food consumption: Total daily intake for humans 


Table 10. Summary of estimated daily human doses and concentrations in food 
 


Type of 
food 


Daily human dose through intake Explanation / Justification 


 Total estimated daily intake for humans: 
0.005 mg/kg bw/day 


 Estimated daily dose 
through intake from 
local exposure 


Concentration in food 
from local exposure 


 
Drinking 
water 


0.004 mg/kg bw/day 0.151 mg/L  


Fish 3.49E-4 mg/kg bw/day 0.213 mg/kg  
Leaf crops 4.44E-5 mg/kg bw/day 0.003 mg/kg  
Root crops 1.01E-4 mg/kg bw/day 0.018 mg/kg  
Meat 2.9E-8 mg/kg bw/day 6.74E-6 mg/kg  
Milk 5.4E-7 mg/kg bw/day 6.74E-5 mg/kg  
 Dose from regional exposure: see section 


9.0.3.3 


 


9.1.2.2. Exposure estimation for Consumer for Use of laundry and dishwashing product 


Table 11. Summary of exposure concentrations for contributing scenario: Use of laundry and dishwashing 
product 
 


Route of 
exposure and 
type of effects 


Exposure 
concentration 


Method / name of exposure 
assessment 


Explanation / Justification 


Inhalation:  
Acute, Local 


375 mg/m³ Method: External exposure 
estimation tool 


Name: ECETOC TRA 


Representativity and reliability:  


ECETOC TRA: Inhalation exposure model 


Remark on exposure value: 


Event concentration 


 


Inhalation:  
Long term, 
Systemic 


15.6 mg/m³ Method: External exposure 
estimation tool 


Name: ECETOC TRA 


Representativity and reliability:  


ECETOC TRA: Inhalation exposure model 


Remark on exposure value: 


Event concentration avaraged over the day 


 


Dermal: 
Acute, Local 


Not available Method: Conditions of use 
(OC/RMM) 
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Route of 
exposure and 
type of effects 


Exposure 
concentration 


Method / name of exposure 
assessment 


Explanation / Justification 


Name: Eye irritation 


Dermal: Long 
term, Systemic 


21.4 mg/kg 
bw/day 


Method: External exposure 
estimation tool 


Name: ECETOC TRA 


Representativity and reliability:  


ECETOC TRA: dermal exposure model 


Remark on exposure value: 


Dose over the day 


 


Oral:  Long 
term, Systemic 


0 mg/kg 
bw/day 


Method: External exposure 
estimation tool 


Name: ECETOC TRA 


Representativity and reliability:  


ECETOC TRA: oral exposure model 


Remark on exposure value: 


According to ECETOC TRA, oral 
exposure not relevant for this sub category 


 


9.1.2.3. Exposure estimation for Consumer for Use of trigger spray cleaner products 


Table 12. Summary of exposure concentrations for contributing scenario: Use of trigger spray cleaner 
products 
 


Route of 
exposure and 
type of effects 


Exposure 
concentration 


Method / name of exposure 
assessment 


Explanation / Justification 


Inhalation:  
Acute, Local 


263 mg/m³ Method: External exposure 
estimation tool 


Name: ECETOC TRA 


Representativity and reliability:  


ECETOC TRA: inhalation exposure route 


Remark on exposure value: 


Event concentration 


 


Inhalation:  
Long term, 
Systemic 


43.8 mg/m³ Method: External exposure 
estimation tool 


Name: ECETOC TRA 


Representativity and reliability:  


ECETOC TRA: inhalation exposure model 


Remark on exposure value: 


Event concentration avaraged over the day 


 


Dermal: 
Acute, Local 


Not available Method: Conditions of use 
(OC/RMM) 


Name: Eye irritation 


 


Dermal: Long 
term, Systemic 


21.4 mg/kg 
bw/day 


Method: External exposure 
estimation tool 


Name: ECETOC TRA 


Representativity and reliability:  


ECETOC TRA: dermal exposure model 


Remark on exposure value: 


Dose over the day 


 


Oral:  Long 0 mg/kg Method: External exposure Representativity and reliability:  
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Route of 
exposure and 
type of effects 


Exposure 
concentration 


Method / name of exposure 
assessment 


Explanation / Justification 


term, Systemic bw/day estimation tool 


Name: ECETOC TRA 


ECETOC TRA: oral exposure model 


Remark on exposure value: 


According to ECETOC TRA, oral 
exposure not relevant for this sub category 


 


9.1.2.4. Exposure estimation for Consumer for Use of liquid cleaning product for manual surface 
application 


Table 13. Summary of exposure concentrations for contributing scenario: Use of liquid cleaning product 
for manual surface application 
 


Route of 
exposure and 
type of effects 


Exposure 
concentration 


Method / name of exposure 
assessment 


Explanation / Justification 


Inhalation:  
Acute, Local 


42.4 mg/m³ Method: External exposure 
estimation tool 


Name: ConsExpo 4.1 


Representativity and reliability:  


ConsExpo 4.1: evaporation model 


Remark on exposure value: 


Exposure value from “manual application” 
(mixing & loading not relevant) 
Event concentration 
The most suitable Thibaudaux equation has 
been used for the calculation of the mass 
transfer rate 
Assumptions (Default ConsExpo 4.1): 
- 24,1 m3/day of inhalation rate – light 
exercise 
- Molecular weight matrix equal 18 g/mol, 
assuming that the matrix is water 


 


Inhalation:  
Long term, 
Systemic 


7.07 mg/m³ Method: External exposure 
estimation tool 


Name: ConsExpo 4.1 


Representativity and reliability:  


ConsExpo 4.1: evaporation model 


Remark on exposure value: 


Exposure value from “manual application” 
(mixing & loading not relevant) 
Concentration averaged over a day 
The most suitable Thibaudaux equation has 
been used for the calculation of the mass 
transfer rate 
Assumptions (Default ConsExpo 4.1): 
- 24,1 m3/day of inhalation rate – light 
exercise 
- Molecular weight matrix equal 18 g/mol, 
assuming that the matrix is water 


 


Dermal: 
Acute, Local 


 Method: External exposure 
estimation tool 


 







Appendix 1 
 


39 


Route of 
exposure and 
type of effects 


Exposure 
concentration 


Method / name of exposure 
assessment 


Explanation / Justification 


Name: Eye irritation 


Dermal: Long 
term, Systemic 


2.19 mg/kg 
bw/day 


Method: External exposure 
estimation tool 


Name: ConsExpo 4.1 


Representativity and reliability:  


ConsExpo 4.1: Instantaneous application 
model 


Remark on exposure value: 


Exposure value from “manual application” 
(mixing & loading not relevant) 
Dose over the day 


 


Oral:  Long 
term, Systemic 


0 mg/kg 
bw/day 


Method: External exposure 
estimation tool 


Name: ConsExpo 4.1 


Remark on exposure value: 


Oral exposure not relevant for this task 


 


9.1.2.5. Exposure estimation for Consumer for Use of abrasive product for manual surface application 


Table 14. Summary of exposure concentrations for contributing scenario: Use of abrasive product for 
manual surface application 
 


Route of 
exposure and 
type of effects 


Exposure 
concentration 


Method / name of exposure 
assessment 


Explanation / Justification 


Inhalation:  
Acute, Local 


362 mg/m³ Method: External exposure 
estimation tool 


Name: ConsExpo 4.1 


Representativity and reliability:  


ConsExpo 4.1: Evaporation model 


Remark on exposure value: 


Event concentration 
The most suitable Thibaudaux equation has 
been used for the calculation of the mass 
transfer rate 
Assumptions (Default ConsExpo 4.1): 
- 24,1 m3/day of inhalation rate – light 
exercise 
- Molecular weight matrix equal 45 g/mol, 
assuming water in product is 40% 


 


Inhalation:  
Long term, 
Systemic 


2.51 mg/m³ Method: External exposure 
estimation tool 


Name: ConsExpo 4.1 


Representativity and reliability:  


ConsExpo 4.1: Evaporation model 


Remark on exposure value: 


Concentration averaged over a day 
The most suitable Thibaudaux equation has 
been used for the calculation of the mass 
transfer rate 
Assumptions (Default ConsExpo 4.1): 
- 24,1 m3/day of inhalation rate – light 
exercise 
- Molecular weight matrix equal 45 g/mol, 
assuming water in product is 40% 







Appendix 1 
 


40 


Route of 
exposure and 
type of effects 


Exposure 
concentration 


Method / name of exposure 
assessment 


Explanation / Justification 


 


Dermal: 
Acute, Local 


Not available Method: Conditions of use 
(OC/RMM) 


Name: Eye irritation 


 


Dermal: Long 
term, Systemic 


0.29 mg/kg 
bw/day 


Method: External exposure 
estimation tool 


Name: ConsExpo 4.1 


Representativity and reliability:  


ConsExpo 4.1: Instantaneous application 
model 


Remark on exposure value: 


1% of the product amount is assumed to 
give dermal exposure 
Dose over the day 


 


Oral:  Long 
term, Systemic 


0 mg/kg 
bw/day 


Method: External exposure 
estimation tool 


Name: ConsExpo 4.1 


Remark on exposure value: 


Oral exposure not relevant for this task 


 


9.1.2.6. Exposure estimation for Consumer for Use of liquid cleaner for cleaning carpet 


Table 15. Summary of exposure concentrations for contributing scenario: Use of liquid cleaner for 
cleaning carpet 
 


Route of 
exposure and 
type of effects 


Exposure 
concentration 


Method / name of exposure 
assessment 


Explanation / Justification 


Inhalation:  
Acute, Local 


284 mg/m³ Method: External exposure 
estimation tool 


Name: ConsExpo 4.1 


Representativity and reliability:  


ConsExpo 4.1: Evaporation model 


Remark on exposure value: 


Exposure value from “manual application” 
(mixing & loading not relevant) 
Event concentration 
The most suitable Thibaudaux equation has 
been used for the calculation of the mass 
transfer rate 
Assumptions (Default ConsExpo 4.1): 
- 24,1 m3/day of inhalation rate – light 
exercise 
- Molecular weight matrix equal 18 g/mol, 
assuming that the matrix is water 


 


Inhalation:  
Long term, 
Systemic 


21.7 mg/m³ Method: External exposure 
estimation tool 


Name: ConsExpo 4.1 


Representativity and reliability:  


ConsExpo 4.1: Evaporation model 


Remark on exposure value: 


Exposure value from “manual application” 
(mixing & loading not relevant) 
Concentration averaged over a day 
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Route of 
exposure and 
type of effects 


Exposure 
concentration 


Method / name of exposure 
assessment 


Explanation / Justification 


The most suitable Thibaudaux equation has 
been used for the calculation of the mass 
transfer rate 
Assumptions (Default ConsExpo 4.1): 
- 24,1 m3/day of inhalation rate – light 
exercise 
- Molecular weight matrix equal 18 g/mol, 
assuming that the matrix is water 


 


Dermal: 
Acute, Local 


Not available Method: Conditions of use 
(OC/RMM) 


Name: Eye irritation 


 


Dermal: Long 
term, Systemic 


6.23 mg/kg 
bw/day 


Method: External exposure 
estimation tool 


Name: ConsExpo 4.1 


Representativity and reliability:  


ConsExpo 4.1: Instantaneous application 
model 


Remark on exposure value: 


Exposure value from “manual application” 
(mixing & loading not relevant) 
0.27% of the diluted product assumed to 
end up on the skin (default ConsExpo 4.1) 
Dose over the day 


 


Oral:  Long 
term, Systemic 


0 mg/kg 
bw/day 


Method: External exposure 
estimation tool 


Name: ConsExpo 4.1 


Remark on exposure value: 


Oral exposure not relevant for this task 
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10. RISK CHARACTERISATION 
See section 9.0.2 "Scope and type of exposure assessment" as to whether a risk characterisation is required for 
the different target groups and exposure pathways. 


10.1.  Consumer use of alcohol in washing and cleaning product 


10.1.1. Human health 


10.1.1.1. Workers 


This exposure scenario does not address workers. 


10.1.1.2. Consumers 


Table 16. Risk characterisation: Consumer use of laundry and dishwashing product 
 


Route of 
exposure 
and type of 
effects 


Risk characterisation ratio Risk characterisation 


Inhalation:  
Acute, 
Local 


RCR = 0.395  


Inhalation:  
Long term, 
Systemic 


RCR = 0.137 


Summed RCR including 
contribution of exposure via 
the environment (see section 
9.x.2.1.3): 0.137 


 


Dermal: 
Acute, 
Local 


Qualitative risk 
characterisation 


Prevention of release/exposure: 


Eye irritancy controlled by substance concentration in 
product 


Expected residual exposure: 


Not relevant 


Conclusion on risk characterisation: 


Risk controlled 


Dermal: 
Long term, 
Systemic 


RCR = 0.104  


Oral:  Long 
term, 
Systemic 


RCR = 0  


Combined 
routes: 
Long term, 
Systemic 


RCR = 0.241 


Summed RCR including 
contribution of exposure via 
the environment (see section 
9.x.2.1.3): 0.241 
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Table 17. Risk characterisation: Consumer use of trigger spray cleaner product 
 


Route of 
exposure 
and type of 
effects 


Risk characterisation ratio Risk characterisation 


Inhalation:  
Acute, 
Local 


RCR = 0.277  


Inhalation:  
Long term, 
Systemic 


RCR = 0.384 


Summed RCR including 
contribution of exposure via 
the environment (see section 
9.x.2.1.3): 0.384 


 


Dermal: 
Acute, 
Local 


Qualitative risk 
characterisation 


Prevention of release/exposure: 


Eye irritancy controlled by substance concentration in 
product 


Expected residual exposure: 


Not relevant 


Conclusion on risk characterisation: 


Risk controlled 


Dermal: 
Long term, 
Systemic 


RCR = 0.104  


Oral:  Long 
term, 
Systemic 


RCR = 0  


Combined 
routes: 
Long term, 
Systemic 


RCR = 0.488 


Summed RCR including 
contribution of exposure via 
the environment (see section 
9.x.2.1.3): 0.488 


 


Table 18. Risk characterisation: Consumer use of surface cleaning product diluted before use 
 


Route of 
exposure 
and type of 
effects 


Risk characterisation ratio Risk characterisation 


Inhalation:  
Acute, 
Local 


RCR = 0.045  


Inhalation:  
Long term, 
Systemic 


RCR = 0.062 


Summed RCR including 
contribution of exposure via 
the environment (see section 
9.x.2.1.3): 0.062 


 


Dermal: 
Acute, 
Local 


Qualitative risk 
characterisation 


Prevention of release/exposure: 


Eye irritancy controlled by substance concentration in 
product 
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Route of 
exposure 
and type of 
effects 


Risk characterisation ratio Risk characterisation 


Expected residual exposure: 


Not relevant 


Conclusion on risk characterisation: 


Risk controlled 


Dermal: 
Long term, 
Systemic 


RCR = 0.011  


Oral:  Long 
term, 
Systemic 


RCR = 0  


Combined 
routes: 
Long term, 
Systemic 


RCR = 0.073 


Summed RCR including 
contribution of exposure via 
the environment (see section 
9.x.2.1.3): 0.073 


 


Table 19. Risk characterisation: Consumer use of liquid abrasive product for manual surface application 
 


Route of 
exposure 
and type of 
effects 


Risk characterisation ratio Risk characterisation 


Inhalation:  
Acute, 
Local 


RCR = 0.381  


Inhalation:  
Long term, 
Systemic 


RCR = 0.022 


Summed RCR including 
contribution of exposure via 
the environment (see section 
9.x.2.1.3): 0.022 


 


Dermal: 
Acute, 
Local 


Qualitative risk 
characterisation 


Prevention of release/exposure: 


Eye irritancy controlled by substance concentration in 
product 


Expected residual exposure: 


Not relevant 


Conclusion on risk characterisation: 


Risk controlled 


Dermal: 
Long term, 
Systemic 


RCR = 0.001  


Oral:  Long 
term, 
Systemic 


RCR = 0  


Combined 
routes: 


RCR = 0.023  
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Route of 
exposure 
and type of 
effects 


Risk characterisation ratio Risk characterisation 


Long term, 
Systemic Summed RCR including 


contribution of exposure via 
the environment (see section 
9.x.2.1.3): 0.023 


Table 20. Risk characterisation: Consumer use of liquid cleaner for cleaning carpet 
 


Route of 
exposure 
and type of 
effects 


Risk characterisation ratio Risk characterisation 


Inhalation:  
Acute, 
Local 


RCR = 0.299  


Inhalation:  
Long term, 
Systemic 


RCR = 0.19 


Summed RCR including 
contribution of exposure via 
the environment (see section 
9.x.2.1.3): 0.19 


 


Dermal: 
Acute, 
Local 


Qualitative risk 
characterisation 


Prevention of release/exposure: 


Eye irritancy controlled by substance concentration in 
product 


Expected residual exposure: 


Not relevant 


Conclusion on risk characterisation: 


Risk controlled 


Dermal: 
Long term, 
Systemic 


RCR = 0.03  


Oral:  Long 
term, 
Systemic 


RCR = 0  


Combined 
routes: 
Long term, 
Systemic 


RCR = 0.221 


Summed RCR including 
contribution of exposure via 
the environment (see section 
9.x.2.1.3): 0.221 
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10.1.1.3. Indirect exposure of humans via the environment 


Table 21. Risk characterisation for humans exposed via the environment 
 


Route of 
exposure 
and type of 
effects 


Risk characterisation ratio Risk characterisation 


Inhalation:  
Long term, 
Systemic 


RCR = 2.096E-6  


Oral:  Long 
term, 
Systemic 


RCR = 5.511E-5  


10.1.2. Environment 


10.1.2.1. Aquaticcompartment (incl. sediment) 


Table 22. Risk characterisation for the aquatic compartment (incl. sediment and secondary poisoning) 
 


Protection 
target 


Risk characterisation ratio Risk characterisation 


Fresh Water 
(Pelagic) 


RCR = 0.157  


Fresh Water 
(Sediment) 


RCR = 0.179  


Marine 
Water 
(Pelagic) 


RCR = 0.019  


Marine 
Water 
(Sediment) 


RCR = 0.022  


10.1.2.2. Terrestrialcompartment 


Table 23. Risk characterisation for the terrestrial compartment (incl. secondary poisoning) 
 


Protection 
target 


Risk characterisation ratio Risk characterisation 


Agricultural 
Soil 


RCR = 0.03  


10.1.2.3. Atmospheric compartment 


10.1.2.4. Microbiological activity in sewage treatment systems 


Table 24. Risk characterisation for the microbiological activity in sewage treatment systems 
 


Protection 
target 


Risk characterisation ratio Risk characterisation 


Sewage 
Treatment 
Plant 
(Effluent) 


RCR = 0.002  
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10.2. Overall exposure (combined for all relevant emission/release 
sources) 


10.2.1. Human health (combined for all exposure routes) 


>>>NOTE: When relevant select the combinations of exposure scenarios which could result in simultaneous 
exposure of humans and report the outcome of the assessment here. <<< 


10.2.2. Environment (combined for all emission sources) 


10.2.2.1. Exposure and risks due to all wide dispersive uses 


Table 25. Risk characterisation for the exposure due to all wide dispersive uses 
 


Protection 
target 


PEC local due to all wide 
dispersive uses 


Risk characterisation 


Water:    


Fresh Water 
(Pelagic) 


0.151 mg/L RCR = 0.157 


Fresh Water 
(Sediment) 


0.646 mg/kg dw RCR = 0.179 


Marine 
Water 
(Pelagic) 


0.015 mg/L RCR = 0.019 


Marine 
Water 
(Sediment) 


0.064 mg/kg dw RCR = 0.022 


Sewage 
Treatment 
Plant 
(Effluent) 


1.39 mg/L RCR = 0.002 


Soil:   


Agricultural 
Soil 


0.019 mg/kg dw RCR = 0.03 
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Appendix 2 – ES for Communication 


The example of the exposure scenario for communication has been produced in two 
versions: 


1. Long (full) version: More detailed information on assumptions about generic conditions of 
use as described in the CSR 


2. Short (reduced) version: Content in section 2 limited to those conditions of use which are 
directly related to the product design and basic use characteristic determined by the 
individual manufacturer of the consumer product and the references to the full set of 
conditions given in section 3 


 


The exposure scenario for communication has been generated using the Chesar version 1.2. 


This exposure scenario is generated from the information in the CSR and contains: 


• Section 1: The Title section.  Describes the scope of the exposure scenario in a 
standardised way. 


• Section 2: Operational Conditions and Risk Management Measures. The conditions and 
measures relevant for the five contributing scenarios in the ES format published by 
ECHA27. 


• Section 3: Exposure estimation and risk characterisation.  The key information concerning 
the exposure estimation and/or risk characterisation. 


• Section 4: a section in which key parameters from the assessment and advice on scaling 
could be included (section 4). This section has not been developed as explained in 
paragraph 2.3. 


 


                                                 
27


Guidance on information requirements and chemical safety assessment.  Exposure Scenario Format in, Part D: 
Exposure scenario building (version: 2, May 2010) 
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ES FOR COMMUNICATION 


(Full information)  


Substance Name: Alcohol 


EC Number: xxx-xxx-x 


CAS Number: xx-xx-x 


Registration Number: xxxxxxxxxxxx28 


Date of Generation/Revision: 2011-07-20 


Author:  


 


1. ES 1: Consumer end-use (SU 21); washing and cleaning 
product 
 


1. Title of Exposure scenario 


PC 35: Washing and cleaning product 


Environment: Component released during end-use ERC 8a 


Consumer 


Use of laundry and dishwashing product PC 35 


Use of trigger spray cleaner products PC 35 


Use of liquid cleaning product for manual surface application PC 35 


Use of abrasive product for manual surface application PC 35 


Use of liquid cleaner for cleaning carpet PC 35 


 


2. Conditions of use affecting exposure 


2.1 Control of environmental exposure: Component released during end use (ERC 8a) 


Conditions and measures related to municipal sewage treatment plant 


Waste water is to be treated by municipal STP 


2.2 Control of consumers exposure for Use of laundry and dishwashing product (PC 35) 


Product characteristics 


Covers concentration of substance in product up to < 15 % 


Amount used, frequency and duration of use/exposure 


For each use event, covers use amount up to 50 grams 


Covers daily use 


Covers duration of exposure up to 60 minutes 


                                                 
28 The EC, CAS and registration numbers are artificial and are given solely for the purpose of illustration in the 
example 
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Other operational conditions affecting consumers exposure 


Covers two hands exposed 


2.3 Control of consumers exposure for Use of trigger spray cleaner products (PC 35) 


Product characteristics 


Covers concentration of substance in product up to < 15 % 


Amount used, frequency and duration of use/exposure 


For each use event, covers use amount up to 35 grams 


Covers daily use 


Covers duration of exposure up to 240 minutes 


Other operational conditions affecting consumers exposure 


Covers two hands exposed 


2.4 Control of consumers exposure for Use of liquid cleaning product for manual surface application (PC 35) 


Product characteristics 


Covers concentration of substance in product up to < 15 % 


Amount used, frequency and duration of use/exposure 


For each use event, covers use amount up to 250 grams 


Covers dilution in water greater then 20 times 


Covers daily use 


Covers duration of application up to 30 minutes 


Other operational conditions affecting consumers exposure 


Covers hands and forearms exposed 


Covers use in Living room under typical ventilation and residence time 


Covers an application area up to 22 m2 


Covers cleaning solution amount per event up to 880 grams 


2.5 Control of consumers exposure for Use of abrasive product for manual surface application (PC 35) 


Product characteristics 


Covers concentration of substance in product up to < 5 % 


Amount used, frequency and duration of use/exposure 


For each use event, covers use amount up to 37 grams 


Covers use of undiluted product 


Covers daily use 


Covers duration of application up to 7.6 minutes 


Other operational conditions affecting consumers exposure 


Covers one palm exposed 
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Covers use in Toilet under typical ventilation and residence time 


Covers an application area up to 4 m2 


2.6 Control of consumers exposure for Use of liquid cleaner for cleaning carpet (PC 35) 


Product characteristics 


Covers concentration of substance in product up to < 30 % 


Amount used, frequency and duration of use/exposure 


For each use event, covers use amount up to 500 grams 


Covers dilution in water greater then 200 times 


Covers daily use 


Covers duration of application up to 110 minutes 


Covers duration of exposure up to 110 minutes 


Other operational conditions affecting consumers exposure 


Covers two hands exposed 


Covers use in Living room under typical household ventilation 


Covers an application area up to 22 m2 


Covers cleaning solution amount per event up to 1E4 grams 
 


3. Exposure estimation and reference to its source 


 


Environment 


Release route Release rate (kg/day) Release estimation method 


Water 22 ERC - ERC 8a 


Air  0 ERC - ERC 8a 


Soil 0 ERC - ERC 8a 


 


Protection target Exposure estimate (based on: 
EUSES 2.0) 


RCR 


Freshwater (pelagic) 0.151 mg/L 0.157 


Freshwater (sediment) 0.646 mg/kg dw 0.179 


Freshwater (sediment) 0.646 mg/kg dw 0.179 


Marine water (pelagic) 0.015 mg/L 0.019 


Marine water (sediment) 0.064 mg/kg dw 0.022 


Freshwater food chain (predators)   


Marine water food chain (predators)   


Marine water food chain (top predators)   


Effluent 1.39 mg/L 0.002 


Agricultural soil 0.019 mg/kg dw 0.03 


Terrestrial food chain (predator)   
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Risk characterisation for man via the environment29 


Inhalation: 0 


Oral: 0 


 


Consumer exposure 


Long-term, systemic 


Contributing scenario Inhalation  Dermal Oral  Combined 
routes 


Exposure estimation 
Method 


Use of laundry and dishwashing 
product (PC 35) 


Exposure: 
15.6 mg/m³ 


RCR: 0.137 


Exposure: 
21.4 mg/kg 
bw/day 


RCR: 0.104 


Exposure: 0 
mg/kg 
bw/day 


RCR: 0 


RCR: 0.241 Inhal: External 
exposure estimation 
tool - ECETOC TRA 


Derm: External 
exposure estimation 
tool - ECETOC TRA 


Oral: External 
exposure estimation 
tool - ECETOC TRA 


Use of trigger spray cleaner 
products (PC 35) 


Exposure: 
43.8 mg/m³ 


RCR: 0.384 


Exposure: 
21.4 mg/kg 
bw/day 


RCR: 0.104 


Exposure: 0 
mg/kg 
bw/day 


RCR: 0 


RCR: 0.488 Inhal: External 
exposure estimation 
tool - ECETOC TRA 


Derm: External 
exposure estimation 
tool - ECETOC TRA 


Oral: External 
exposure estimation 
tool - ECETOC TRA 


Use of liquid cleaning product 
for manual surface application 
(PC 35) 


Exposure: 
7.07 mg/m³ 


RCR: 0.062 


Exposure: 
2.19 mg/kg 
bw/day 


RCR: 0.011 


Exposure: 0 
mg/kg 
bw/day 


RCR: 0 


RCR: 0.073 Inhal.: External 
exposure estimation 
tool - ConsExpo 4.1 


Derm.: External 
exposure estimation 
tool - ConsExpo 4.1 


Oral.: External 
exposure estimation 
tool - ConsExpo 4.1 


Use of abrasive product for 
manual surface application (PC 
35) 


Exposure: 
2.51 mg/m³ 


RCR: 0.022 


Exposure: 
0.29 mg/kg 
bw/day 


RCR: 0.001 


Exposure: 0 
mg/kg 
bw/day 


RCR: 0 


RCR: 0.023 Inhal.: External 
exposure estimation 
tool - ConsExpo 4.1 


Derm.: External 
exposure estimation 
tool - ConsExpo 4.1 


Oral.: External 


                                                 
29 The estimated dose/exposure for man via the environment was very low and it has been rounded down in 
Chesar 1.2 to “0”. The rounding rule will be changed in Chesar 2.0 
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exposure estimation 
tool - ConsExpo 4.1 


Use of liquid cleaner for 
cleaning carpet (PC 35) 


Exposure: 
21.7 mg/m³ 


RCR: 0.19 


Exposure: 
6.23 mg/kg 
bw/day 


RCR: 0.03 


Exposure: 0 
mg/kg 
bw/day 


RCR: 0 


RCR: 0.221 Inhal.: External 
exposure estimation 
tool - ConsExpo 4.1 


Derm.: External 
exposure estimation 
tool - ConsExpo 4.1 


Oral.: External 
exposure estimation 
tool - ConsExpo 4.1 


 


Risk characterisation for acute systemic 


Not required as no hazard identified 


 


Local effects via inhalation route 


Contributing scenario Acute Long term Exposure estimation Method 


Use of laundry and dishwashing product 
(PC 35) 


Exposure: 375 
mg/m³ 


RCR: 0.395 


Not required 
as no hazard 
identified 


Acute: External exposure 
estimation tool - ECETOC TRA 


 


Use of trigger spray cleaner products (PC 
35) 


Exposure: 263 
mg/m³ 


RCR: 0.277 


Not required 
as no hazard 
identified 


Acute: External exposure 
estimation tool - ECETOC TRA 


 


Use of liquid cleaning product for manual 
surface application (PC 35) 


Exposure: 
42.4 mg/m³ 


RCR: 0.045 


Not required 
as no hazard 
identified 


Acute: External exposure 
estimation tool - ConsExpo 4.1 


 


Use of abrasive product for manual surface 
application (PC 35) 


Exposure: 362 
mg/m³ 


RCR: 0.381 


Not required 
as no hazard 
identified 


Acute: External exposure 
estimation tool - ConsExpo 4.1 


 


Use of liquid cleaner for cleaning carpet 
(PC 35) 


Exposure: 284 
mg/m³ 


RCR: 0.299 


Not required 
as no hazard 
identified 


Acute: External exposure 
estimation tool - ConsExpo 4.1 
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Local effects via dermal route 


Contributing scenario Acute Long term Exposure estimation Method 


Use of laundry and dishwashing product 
(PC 35) 


Exposure: 


RCR: Not 
available 


Not required 
as no hazard 
identified 


Acute: Conditions of use 
(OC/RMM) 


 


Use of trigger spray cleaner products (PC 
35) 


Exposure: 


RCR: Not 
available 


Not required 
as no hazard 
identified 


Acute: Conditions of use 
(OC/RMM) 


 


Use of liquid cleaning product for manual 
surface application (PC 35) 


Exposure: 


RCR: Not 
available 


Not required 
as no hazard 
identified 


Acute: Conditions of use 
(OC/RMM) 


 


Use of abrasive product for manual surface 
application (PC 35) 


Exposure: 


RCR: Not 
available 


Not required 
as no hazard 
identified 


Acute: Conditions of use 
(OC/RMM) 


 


Use of liquid cleaner for cleaning carpet 
(PC 35) 


Exposure: 


RCR: Not 
available 


Not required 
as no hazard 
identified 


Acute: Conditions of use 
(OC/RMM) 


 
 


4. Guidance to DU to evaluate whether he works inside the boundaries set by the ES30 


 


 
 


 


 


 


 


                                                 
30 Section 4 of the current example has been left empty since “scaling advice” for consumers is still work in 
progress 
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ES FOR COMMUNICATION 


(reduced information) 


Substance Name: Alcohol 


EC Number: xxx-xxx-x 


CAS Number: xx-xx-x 


Registration Number: xxxxxxxxxxxx31 


Date of Generation/Revision: 2011-07-20 


Author:  


 


1. ES 0: Consumer end-use (SU 21); washing and cleaning 
products 
 
 
1. Title of Exposure scenario 


PC 35: Washing and cleaning products  


Environment: Component released during use ERC 8a 


Consumer 


Use of laundry and dishwashing product PC 35 


Use of trigger spray cleaner products PC 35 


Use of liquid cleaning product for manual surface application PC 35 


Use of abrasive product for manual surface application PC 35 


Use of liquid cleaner for cleaning carpet PC 35 


 
 
2. Conditions of use affecting exposure 


2.1 Control of environmental exposure: Component released during use (ERC 8a) 


Conditions and measures related to municipal sewage treatment plant 


Wastewater is to be treated by a municipal STP  


2.2 Control of consumers exposure for Use of laundry and dishwashing product (PC 35) 


Product characteristics 


Covers concentration of substance in product up to < 15 % 


Amount used, frequency and duration of use/exposure 


For each use event, covers use amount up to 50 grams 


Covers daily use 


                                                 
31 The EC, CAS and registration numbers are artificial and are given solely for the purpose of illustration in the 
example 
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2.3 Control of consumers exposure for Use of trigger spray cleaner products (PC 35) 


Product characteristics 


Covers concentration of substance in product up to < 15 % 


Amount used, frequency and duration of use/exposure 


For each use event, covers use amount up to 35 grams 


Covers daily use 


2.4 Control of consumers exposure for Use of liquid cleaning product for manual surface application (PC 35) 


Product characteristics 


Covers concentration of substance in product up to < 15 % 


Amount used, frequency and duration of use/exposure 


For each use event, covers use amount up to 250 grams 


Covers dilution in water greater then 20 times 


Covers daily use 


2.5 Control of consumers exposure for Use of abrasive product for manual surface application (PC 35) 


Product characteristics 


Covers concentration of substance in product up to < 5 % 


Amount used, frequency and duration of use/exposure 


For each use event, covers use amount up to 37 grams 


Covers use of undiluted product 


Covers daily use 


2.6 Control of consumers exposure for Use of liquid cleaner for cleaning carpet (PC 35) 


Product characteristics 


Covers concentration of substance in product up to < 30 % 


Amount used, frequency and duration of use/exposure 


For each use event, covers use amount up to 500 grams 


Covers dilution in water greater then 200 times 


Covers daily use 
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3. Exposure estimation and reference to its source 


 


Environment 


Release route Release rate (kg/day) Release estimation method 


Water 22 ERC - ERC 8a 


Air  0 ERC - ERC 8a 


Soil 0 ERC - ERC 8a 


 


Protection target Exposure estimate (based on: 
EUSES 2.0) 


RCR 


Freshwater (pelagic) 0.151 mg/L 0.157 


Freshwater (sediment) 0.646 mg/kg dw 0.179 


Freshwater (sediment) 0.646 mg/kg dw 0.179 


Marine water (pelagic) 0.015 mg/L 0.019 


Marine water (sediment) 0.064 mg/kg dw 0.022 


Freshwater food chain (predators)   


Marine water food chain (predators)   


Marine water food chain (top predators)   


Effluent 1.39 mg/L 0.002 


Agricultural soil 0.019 mg/kg dw 0.03 


Terrestrial food chain (predator)   


 


Risk characterisation for man via the environment32 


Inhalation: 0 


Oral: 0 


 


Consumer exposure 


Long-term, systemic 


Contributing scenario Inhalation  Dermal Oral  Combined 
routes 


Exposure estimation 
Method 


Use of laundry and dishwashing 
product (PC 35) 


Exposure: 
15.6 mg/m³ 


RCR: 0.137 


Exposure: 
21.4 mg/kg 
bw/day 


RCR: 0.104 


Exposure: 0 
mg/kg 
bw/day 


RCR: 0 


RCR: 0.241 Inhal: External 
exposure estimation 
tool - ECETOC TRA 
Reference to 
Subcategory 1 PC3533 


Derm: External 
exposure estimation 
tool - ECETOC TRA 
Reference to 
Subcategory 1 PC35 


Oral: External 


                                                 
32 The estimated dose/exposure for man via the environment was very low and it has been rounded down in 
Chesar 1.2 to “0”. The rounding rule will be changed in Chesar 2.0 
33References to external literature has been manually added in order to allow DU to retrieve the full set of 
operational conditions (OC) underlining the assessment 
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exposure estimation 
tool - ECETOC TRA 
Reference to 
Subcategory 1 PC35 


Use of trigger spray cleaner 
products (PC 35) 


Exposure: 
43.8 mg/m³ 


RCR: 0.384 


Exposure: 
21.4 mg/kg 
bw/day 


RCR: 0.104 


Exposure: 0 
mg/kg 
bw/day 


RCR: 0 


RCR: 0.488 Inhal: External 
exposure estimation 
tool - ECETOC TRA 
Reference to 
Subcategory 3 PC35 


Derm: External 
exposure estimation 
tool - ECETOC TRA 
Reference to 
Subcategory 3 PC35 


Oral: External 
exposure estimation 
tool - ECETOC TRA 
Reference to 
Subcategory 3 PC35 


Use of liquid cleaning product 
for manual surface application 
(PC 35) 


Exposure: 
7.07 mg/m³ 


RCR: 0.062 


Exposure: 
2.19 mg/kg 
bw/day 


RCR: 0.011 


Exposure: 0 
mg/kg 
bw/day 


RCR: 0 


RCR: 0.073 Inhal: External 
exposure estimation 
tool - ConsExpo 4.1 
RIVM report 
320104003/2006, 
paragraph 8.1.1 


Derm: External 
exposure estimation 
tool - ConsExpo 4.1 
RIVM report 
320104003/2006, 
paragraph 8.1.1 


Oral: External 
exposure estimation 
tool - ConsExpo 4.1 
RIVM report 
320104003/2006, 
paragraph 8.1.1 


Use of abrasive product for 
manual surface application (PC 
35) 


Exposure: 
2.51 mg/m³ 


RCR: 0.022 


Exposure: 
0.29 mg/kg 
bw/day 


RCR: 0.001 


Exposure: 0 
mg/kg 
bw/day 


RCR: 0 


RCR: 0.023 Inhal: External 
exposure estimation 
tool - ConsExpo 4.1 
RIVM report 
320104003/2006, 
paragraph 6.1 


Derm: External 
exposure estimation 
tool - ConsExpo 4.1 
RIVM report 
320104003/2006, 
paragraph 6.1 


Oral: External 
exposure estimation 
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tool - ConsExpo 4.1 
RIVM report 
320104003/2006, 
paragraph 6.1 


Use of liquid cleaner for 
cleaning carpet (PC 35) 


Exposure: 
21.7 mg/m³ 


RCR: 0.19 


Exposure: 
6.23 mg/kg 
bw/day 


RCR: 0.03 


Exposure: 0 
mg/kg 
bw/day 


RCR: 0 


RCR: 0.221 Inhal: External 
exposure estimation 
tool - ConsExpo 4.1 
RIVM report 
320104003/2006, 
paragraph 8.2.1 


Derm: External 
exposure estimation 
tool - ConsExpo 4.1 
RIVM report 
320104003/2006, 
paragraph 8.2.1 


Oral: External 
exposure estimation 
tool - ConsExpo 4.1 
RIVM report 
320104003/2006, 
paragraph 8.2.1 


 


Risk characterisation for acute systemic 


Not required as no hazard identified 


 


Local effects via inhalation route 


Contributing scenario Acute Long term Exposure estimation Method 


Use of laundry and dishwashing product 
(PC 35) 


Exposure: 375 
mg/m³ 


RCR: 0.395 


Not required 
as no hazard 
identified 


Acute: External exposure 
estimation tool - ECETOC TRA 
Reference to Subcategory 1 PC35 


Use of trigger spray cleaner products (PC 
35) 


Exposure: 263 
mg/m³ 


RCR: 0.277 


Not required 
as no hazard 
identified 


Acute: External exposure 
estimation tool - ECETOC TRA 
Reference to Subcategory 3 PC35 


Use of liquid cleaning product for manual 
surface application (PC 35) 


Exposure: 
42.4 mg/m³ 


RCR: 0.045 


Not required 
as no hazard 
identified 


Acute: External exposure 
estimation tool - ConsExpo 4.1 
RIVM report 320104003/2006, 
paragraph 8.1.1 


Use of abrasive product for manual surface 
application (PC 35) 


Exposure: 362 
mg/m³ 


RCR: 0.381 


Not required 
as no hazard 
identified 


Acute: External exposure 
estimation tool - ConsExpo 4.1 
RIVM report 320104003/2006, 
paragraph 6.1 


Use of liquid cleaner for cleaning carpet 
(PC 35) 


Exposure: 284 
mg/m³ 


RCR: 0.299 


Not required 
as no hazard 
identified 


Acute: External exposure 
estimation tool - ConsExpo 4.1 
RIVM report 320104003/2006, 
paragraph 8.2.1 
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Local effects via dermal route 


Contributing scenario Acute Long term Exposure estimation Method 


Use of laundry and dishwashing product 
(PC 35) 


Exposure: 


RCR: Not 
available 


Not required 
as no hazard 
identified 


Acute: Conditions of use 
(OC/RMM) 


Use of trigger spray cleaner products (PC 
35) 


Exposure: 


RCR: Not 
available 


Not required 
as no hazard 
identified 


Acute: Conditions of use 
(OC/RMM) 


Use of liquid cleaning product for manual 
surface application (PC 35) 


Exposure: 


RCR: Not 
available 


Not required 
as no hazard 
identified 


Acute: Conditions of use 
(OC/RMM) 


Use of abrasive product for manual surface 
application (PC 35) 


Exposure: 


RCR: Not 
available 


Not required 
as no hazard 
identified 


Acute: Conditions of use 
(OC/RMM) 


Use of liquid cleaner for cleaning carpet 
(PC 35) 


Exposure: 


RCR: Not 
available 


Not required 
as no hazard 
identified 


Acute: Conditions of use 
(OC/RMM) 


 


4. Guidance to DU to evaluate whether he works inside the boundaries set by the ES34 


 


 
 


 


                                                 
34 Section 4 of the current example has been left empty since “scaling advice” for consumers is still work in 
progress 
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Appendix 3: Acronyms and definitions 35 
 


AC – Article category 


CHESAR - Chemical Assessment and Reporting Tool 


CSR - Chemical Safety Report  


DNEL - Derived No Effect Level  


DU – Downstream User 


ERC - Environmental Release Category  


ECHA - European Chemicals Agency  


ES - Exposure Scenario 


EUSES – European Union System for Evaluation of Substances 


OC – Operational Conditions 


PC – Chemical Product Category 


PNEC - Predicted No Effect Concentration  


PEC - Predicted Environmental Concentration  


REACH - Registration, Evaluation, Authorisation and Restriction of Chemicals 


RCR - Risk Characterisation Ratio 


RMM - Risk Management Measure 


SDS – Safety Data Sheet  


STP - Sewage Treatment Plant 


SU - Sector of Use 


 


Derived No-Effect Level (DNEL) - the level of exposure to a substance above which humans 
should not be exposed, as derived from a human health hazard assessment36.  
 


Downstream user - User of a substance, either on its own or in a mixture, in the course of his 
industrial or professional activities. A distributor or a consumer is not a downstream user.  
 
Environmental release category - A pre-set combination of life cycle stage, distribution of 
emission sources, fate of substance in the technical process, level of containment, default 
emission factors (uncontrolled) and presence of waste water treatment , typical for an 
identified use.  
 
Exposure assessment - The quantitative or qualitative estimate of the dose/concentration of 
the substance to which humans and/or the environment are or may be exposed.  Exposure 
assessment under REACH consists of two steps: 1) Development of Exposure Scenarios 
and 2) Exposure Estimation, which have to be iterated until it can be concluded that the 
resulting exposure scenarios would ensure adequate control of risks upon implementation.  
 


                                                 
35Source, unless otherwise stated: Guidance on information requirements and chemical safety assessment 
Chapter R.20: Table of terms and abbreviation (2008) 
36REACH Regulation, Annex I, 1.0.1 
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Exposure estimation - Quantification of exposure, related to the operational conditions and 
risk management measures as described in an exposure scenario. Exposure scenario 
building and the related exposure estimate together build the exposure assessment.  
 
Operational conditions - Operational conditions include e.g. physical appearance of 
preparation, duration and frequency of use/exposure, amount of substance, room size and 
ventilation rate.  
 
Predicted No-Effect Concentration (PNEC) - the concentration of a substance below which 
adverse effects in the environmental sphere of concern (e.g. water, soil) are not expected to 
occur37. 
 
Product category - Element of the use descriptor system characterising the type of chemical 
product in which the substance is (finally) used (PC).  
 
Risk characterisation ratio (RCR): a comparison of the exposure (or concentration in the 
case on environmental hazards) with the appropriate DNEL (or PNEC) and taking into 
account the risk management measures and operational conditions described in the 
exposure scenario. The risk characterisation determines whether the risks to humans and 
the environment are adequately controlled.  
 
Risk management measures - Measures that control the emission of a substance and/or 
exposure to it, thereby controlling the risks to human health or the environment.  They 
include, for example the concentration of the substance in a product.  
 


Sector of use - Element of the use descriptor system describing the sector of economy 
(industry, professional service, private) that a substance is used in, as such or in a 
preparation (mixture).  
 


                                                 
37REACH Regulation, Annex I, 3.0.1 






Guidance on inclusion of substances in Annex XIV


This guidance document has been withdrawn.

The information related to the identification of substances of very high concern, priority setting, and the inclusion of a substance on Annex XIV can be found on the following web pages:

Authorisation

Role of the Member State Committee in the authorisation process

[bookmark: _GoBack]General Approach for Prioritisation of Substances of Very High Concern (SVHCs) for Inclusion in the List of Substances Subject to Authorisation[PDF] [EN]

General approach for preparation of draft Annex XIV entries for substances recommended to be included in Annex XIV[PDF] [EN]
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Overview 


REACH is based on the principle that industry should manufacture, import or use substances 
or place them on the market in a way that human health and the environment are not 
adversely affected. For substances manufactured or imported in quantities at or above 10 
tonnes per year and that are classified as dangerous or considered as persistent, 
bioaccumulative and toxic (PBT) or very persistent and very bioaccumulative (vPvB), the 
chemical safety assessment (CSA) is the instrument to: 
 
- Assess the intrinsic hazards of substances; 
- Assess the exposure of man and the emission to the environment that result from 


manufacture and uses throughout the life cycle of the substances.  
- Characterise the risks identified following the assessment of exposure/emission; and 
- Identify and document the conditions of manufacture and use which are needed for 


controlling the risks to human health and the environment. This includes the operational 
conditions (OC) and risk management measures (RMM). In REACH this set of 
information is called the exposure scenario  (ES) 


 
The outcome of the CSA, including relevant data, justifications and judgements has to be 
documented in a chemical safety report (CSR)1.   
 
When an ES is developed, the company carrying out the assessment shall inform its direct 
customers and the actors further down the supply on the conditions of use (i.e. the 
operational conditions and risk management measures) to ensure control of risk. For this 
purpose the relevant information from the CSR is compiled into one or more exposure 
scenarios (ES) to be annexed to the safety data sheet (SDS). 
 
The exposure scenario in the contexts of the CSR and the safety data sheet have different 
purposes, and thus their content may differ. For example, the exposure scenario in the CSR 
will contain justifications and comments, the exposure scenario annexed to the safety data 
sheet will not.  However, the operational conditions and risk management measures relevant 
for each task must be consistent. 
 
The aim of this document is to describe, by means of an example2, an iterative procedure for 
the assessment of worker and environment exposure to a substance which is commonly 
used in floor coatings products, and how to build an exposure scenario for both the CSR and 
communication once the exposure assessment and risk characterisation have been 
completed. 
 
Exposure can be considered as a single event, as a series of repeated events or as 
continuous exposure. In the exposure assessment the levels of exposure need to be 
considered, as well as other parameters such as the duration and frequency. Exposure 
assessments should take account of acute and chronic effects and whether they are local or 
systemic.  
 
Worker exposure can be estimated in a tiered manner. The process starts with a screening 
estimation (Tier 1) designed to be conservative. If the result of the screening is that exposure 
is below the thresholds established from toxicological studies (for instance - below the 
appropriate Derived No-Effect Level - DNEL), then in can be concluded that there is “no 


                                                 
 
1Annex 1 of REACH provides the  requirements for the CSA and format for the CSR  
2Built on the basis of ECHA Guidance on Information Requirements and Chemical Safety Assessment (IR/CSA) 
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concern”, and the risks from using the product are deemed to be controlled. If the Tier 1 
assessment does not generate an acceptable level of risk, the estimate has to be refined, by 
iteration until the risk characterisation shows that risks identified are adequately controlled. 
The Tier 1 estimate can be refined through using results of exposure monitoring data, or 
alternatively a higher Tier model can be applied that takes into account other factors that 
influence the exposure result.  


 
This example illustrates the application of the ECETOC TRA worker exposure assessment 
tool (Tier 1) and how to refine the assessment by introducing exposure considerations 
beyond the scope of the current version of the ECETOC TRA.      
 
More detail on the estimation tools used in this project, and exposure estimation for workers 
in general, can be found in ECHA Guidance on information requirements and chemical 
safety assessment Chapter R.14. - Occupational exposure estimation (v.2, 2010).  In this 
chapter, their core concepts, input parameters, strengths and limitations are described.  An 
important aspect of this example is a practical demonstration of how the limitations within the 
TRA tool can be addressed and reflected in exposure scenarios for the chemical safety 
report (CSR) and for communication.   
 
This example is intended to support production of good quality exposure scenarios in the 
chemical safety report and subsequently, in simplified form to provide good quality, tailored, 
information down the supply chain. 
 


The example concentrates on risks arising from (eco)toxicological properties of a substance 
in worker use.  Physical health hazards are not considered in this example.  The waste and 
service life stages of the life-cycle for the substance have not been addressed.3 


 
It must be emphasised that this example is focused on one particular substance used in a 
well defined type of construction product. Thus the example is not necessarily representative 
for substances with other properties or for other uses. 


 


 


                                                 
 
3 In the current example, the ES for both CSR and communication represent only part of the life-cycle of the substance.  The 
REACH Regulation requires that the assessment covers all stages of a life-cycle. 
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1. INTRODUCTION  


1.1. Background 
The exposure scenario is one of the new requirements of the REACH Regulation4. The 
exposure scenario (ES) is an integral part of the Chemical Safety Report (CSR) and it 
presents the uses of a substance together with the operational conditions and risk 
management measures that are necessary to achieve safe use with respect to the 
environment and human health. The exposure scenario also provides information for the 
supply chain – in this document the term “exposure scenario for communication” is used - as 
an annex to the safety data sheet (SDS) prepared by the manufacturer for the use of a 
downstream user, such as a formulator of mixtures.  


In 2010, the European Chemicals Agency (ECHA) published, in cooperation with the 
semiconductor industry, examples of exposure scenarios for the industrial use of substances. 
The current example presents the ES for professional use of a (floor coating) substance in a 
construction sector.   


The European Chemicals Agency (ECHA) established a collaboration with the construction 
chemicals industry to develop practical examples of how to generate exposure scenarios 
(ESs). The examples developed are related to the professional use of a substance contained 
in floor coating products used in the construction sector.  


Project participants strove to achieve a high level of understanding of the typical uses of the 
substance through information sharing. They established a common understanding of what 
type of information chemical manufacturers need, and can use, to estimate exposure of the 
environment and of (professional) workers to the substance.  


Furthermore, the example enabled ECHA to test Chesar 5 , ECHA’s Chemical Safety 
Assessment and Reporting Tool. The experience gained in the development of these ESs 
has been fedback to the Chesar development team and used in the refinement of the tool.  
The functionalities for the generation of the CSR and exposure scenario for communication 
were used to prepare the example presented in this document.  


 


1.2.  Boundaries of the project  
The objective of the project was to build an example of an exposure scenario for a CSR and 
for communication representing the professional use of a substance.    


One of the elements crucial for the development of the CSR and ESs is cooperation between 
the manufacturer/importer (M/I) and downstream user (DU). While the first has at his 
disposal all information related to the physicochemical and toxicological properties of the 
substance, the latter is able to provide information on uses of the substance, including tasks 
descriptions, operational conditions and risk management measures (for workers and 
environment) and work practices typically used. An effective dialogue between these two 
actors in the supply chain is essential.  Only then, can the reliable exposure scenarios be 
built, exposures to the environment and human health be assessed and the safe conditions 
of use identified.  The example presented reflects the effect of this cooperation between the 
M/I and DU.   


                                                 
 
4 Article 14.4.(a) of the REACH Regulation  


5 http://chesar.echa.europa.eu/ 
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The modelling tools contained within Chesar were used to derive the estimated exposure 
levels. For the assessment of the environmental exposure, the EUSES 2.16 assessment tool 
was used; for the estimation of workers’ exposure, the ECETOC TRA v.27 assessment tool 
was used with some modifications (see section 2.3). Both tools belong to the first tier of 
assessment tools.    


ECHA’s ‘Guidance on information requirements and chemical safety assessment Exposure 
Scenario Format in Part D: Exposure scenario building’ (v.2, 2010)8 was used as the basis 
for the format of the example presented in this document.  


The exposure assessment follows the provisions of the guidance on the scope of the 
exposure assessment9 available at the time of publication.  A revised version of this guidance 
is currently under consultation and an updated publication is expected in the autumn 2011.10 


 


1.3.  Project outcome 
The example presented in this document demonstrates how the risks related to the use of 
the substance - an organic solvent - can be evaluated, and how to select the risk 
management measures required to ensure its safe use.   


The exposure scenario developed for the Chemical Safety Report was used as a basis for 
the development of the ES for communication. The latter illustrates how the information 
about the identified uses and the safe conditions of use for the substance may be effectively 
communicated to a downstream user. The exposure scenario presented is intended for 
communication between the registrant and his industrial customers, formulators, who 
produce mixtures containing this substance. It would form part of the ext-SDS. The 
information presented in this ES must be taken into account by the formulator when 
developing the ES for the final user of the mixture, for example, a construction worker.   


The ESs for the CSR and for communication have been generated using Chesar 1.2 (see 
footnote 5). In this version, the phrases related to conditions of use contained in the Chesar 
tool library were developed on the basis of discussions with stakeholders. Please note:  The 
exposure scenarios as generated with Chesar 1.2 have been modified manually – in section 
4 of the ES for communication, information needed for scaling has been added. This 
modification will be considered when further developing the specifications for Chesar version 
2.   


1.4.  Main findings 
A number of issues arose when developing these exposure scenarios.  The lessons learnt 
are reported in the main text (section 2) as they will help others who need to prepare similar 
exposure scenarios.  The main points are summarised beneath:  


 
• Preparing the CSR and ES for communication is an obligation of the 


manufacturer/importer. However, to develop meaningful exposure scenarios, which 
present realistic conditions of use and (estimations of) exposure levels, the input from 


                                                 
 
6 http://ecb.jrc.ec.europa.eu/home.php 
7 http://www.ecetoc.org/tra 
8 http://guidance.echa.europa.eu/docs/guidance_document/information_requirements_ESformat_en.pdf?vers=27-
05-10  
9  Guidance on information requirements and chemical safety assessment Part B: Hazard Assessment (2008) 
http://guidance.echa.europa.eu/docs/guidance_document/information_requirements_part_b_en.pdf?vers=20_10_
08 
10 For the state of play of the consultation procedure please go to the Consultation Procedure page on the ECHA 
web site 
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the downstream users (and their organisations) is essential. The required information 
includes: description of uses, duration and frequency of use, concentration of the 
substance in products, current risk management practice (such as ventilation 
conditions, personal protective equipment or waste disposal practice). 


 
• Demonstrating the safe use of a substance may require refinement of the initial 


exposure assessment. This process may include use of other (higher tier) tools, the 
use of exposure monitoring data, or further iterations based on the Tier 1 tool. Such 
iterations include changes to the input parameters which exist in the tool,  or the 
introduction of additional exposure determinants. However, such additional 
determinants must be demonstrated to be compatible within the boundaries of 
applicability of the actual Tier 1 tool.  The last option is illustrated in the example 
presented in this document: Concentration of the substance in the mixture and 
dermal protective equipment have been used as exposure modifying factors for the 
skin. 


 
• Modelling tools, like the TRA, used for the estimation of exposure levels may have 


built-in assumptions. One of them is the assumption that good general ventilation 
conditions exist at the workplace. However this does not necessarily match the reality 
in the context of professional uses, in particular if they take place indoors.   The 
requirement for the good general ventilation is therefore explicitly stated under the 
heading ‘Other operational conditions affecting workers’ exposure’ in section 2 of the 
exposure scenario for communication.  
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2. BUILDING AN EXPOSURE SCENARIO FOR 
PROFESSIONAL USE OF A SUBSTANCE FOR A CSR AND 
FOR COMMUNICATION 


2.1 Substance selection and properties  
An organic solvent has been selected as an example reference substance.  The substance 
has a low volatility, as indicated by its vapour pressure at 20 oC. It is also biodegradable in 
water (not bioaccumulative) and moderately soluble in water.  
 
The substance is not classified for environmental adverse effects either under the provisions 
of the CLP Regulation11 or via self-classification. It is classified for human health adverse 
effects as harmful and as an eye irritant. The properties of the substance that may affect the 
exposure levels together with the relevant toxicological and ecotoxicological information are 
summarised in the table below.  
 


Table 1: Properties of the substance   


SUBSTANCE INFORMATION   
General properties 


1 Molecular weight  108 


2 
Physical state (solid, liquid, gas) at 20oC and 
101.3 kPa Liquid 


3 Melting/freezing point  -15.3 oC 
4 Boiling point at 1013hPa +205.4 oC  
5 Vapour pressure (Pa) at 20ºC 22.6 
6 Water solubility  40g/L at 20 oC 
7 Octanol/Water partitioning coefficient (log Kow) 1.1 


Classification and labelling  
8 Substance classified as CMR PBT/vPvB No 


9 Substance classification (R phrases)  


Directive 67/548/EEC:Xn 20/22 – harmful 
by inhalation and if swallowed 


Regulation (EC) No 1272/2008: H302- 
harmful if swallowed 


H332 – harmful if inhaled 
H319 – Causes serious eye irritation 


10 Occupational exposure limit/s Not allocated 


Toxicological information  
11 DNEL Long-term inhalation systemic (workers) 90 mg/m3 
12 DNEL Long-term dermal systemic (workers) 9.5 mg/kg bw/day 
13 DNEL Acute inhalation systemic (workers) 450 mg/m3 
14 DNEL Acute dermal systemic (workers) 47 mg/kg bw/day 


15 
DNEL Long-term oral systemic (man via 
environment) 5 mg/kg bw/day 


Ecotoxicological information  
16 PNEC freshwater 1 mg/L 
17 PNEC freshwater sediment  5.27 mg/L  
18 PNEC marine water 0.1 mg/L 
19 PNEC marine water sediment 0.527 mg/L 
20 PNEC agricultural soil 0.456 mg/kg dry weight 
21 PNEC Sewage Treatment Plant (STP) 39 mg/L 


                                                 
 
11 Regulation (EC) No 1272/2008 on classification, labelling and packaging of substances and mixtures 
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The toxicological and ecotoxicological information trigger the following consequences: 


• A quantitative exposure assessment and risk characterisation are needed in order to 
evaluate the chronic systemic effect for workers exposed to the substance via dermal and 
inhalation routes. 


• A quantitative exposure assessment and risk characterisation are needed to evaluate the 
acute systemic effect for workers exposed to the substance via dermal and inhalation 
routes. 


• A quantitative assessment is needed for the human exposure via the environment – 
through the inhalation oral routes. 


• A qualitative assessment has to be carried out for the risk of eye irritation for which it has 
not been possible to derive a DNEL. 


These effects have been taken into account when building the exposure scenarios and when 
calculating exposure estimations and the risk characterisation ratio(s) for the professional 
use of the substance. 


2.2 Identified uses of the substance 
The following paragraphs summarise information about the identified uses of the example 
reference substance and the corresponding descriptors which can be found in ECHA’s use 
descriptor system; the use of such descriptors can help actors in the supply chain to 
communicate information in a consistent manner.  They are also important input parameters 
for the ECETOC TRA and they reflect assumptions applied for generating the exposure 
estimations and exposure scenarios used in Chesar (see 2.3 section). 


The substance has a variety of professional uses (SU 22 12  - Professional uses: Public 
domain (administration, education, entertainment, services, craftsmen)), including some in 
the construction sector (SU 19 – building and construction work).  


One use of the substance in the construction sector is in a floor coating product that can be 
used in both indoor and outdoor settings. The two main modes of application are spraying 
(PROC 11 - Non industrial spraying) and application with hand tools e.g. roller or brush. 
(PROC 10 - Roller application or brushing). The substance can be delivered in large 
containers, necessitating decanting on site (PROC 8a - Transfer of substance or preparation 
(charging/discharging) from/to vessels/large containers at non-dedicated facilities).  Then it is 
mixed or blended with other ingredients using a hand-operated stirrer (PROC 5 - Mixing or 
blending in batch processes for formulation of preparations and articles).  The duration of 
tasks per day varies from up to1 hour for decanting (PROC 8a), through to 4 hours for 
spraying (PROC 11), and up to 8 hours for each of the two remaining activities, mixing 
(PROC 5) and application with hand-held tools (PROC 10). Typically, in the floor coating 
products, the substance is used at a concentration of between 5% and 25%, however the 
concentration of the substance delivered, used to preparation the final mixture, may also be 
higher than 25%. All tasks are performed at ambient temperature. As a general rule, eye 
protection (goggles), appropriate gloves and long-sleeved overalls are used for all tasks. In 
addition, for the spray application, a half-face respirator fitted with an appropriate cartridge is 
used. Other, higher level risk management measures, such as local exhaust ventilation 
(LEV), are typically not available for this construction use. The model assumes that all the 
application equipment and personal protective equipment (PPE) are used and maintained 
according to their manufacturer’s instructions. 


                                                 
 
12 The descriptors SU (for Sector of Use) and PROC (for Process Category) are part of the use descriptor 
system presented in the ECHA Guidance on information requirements and chemical safety assessment Chapter 
R 12: Use descriptor system (version: 2 March 2010) available at: 
http://guidance.echa.europa.eu/docs/guidance_document/information_requirements_r12_en.pdf  
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From the environmental perspective, these tasks are considered to represent a ‘wide 
dispersive use’.  (ERC 8a13 - Wide dispersive indoor use of processing aids in open systems 
and/or ERC 8d - Wide dispersive outdoor use of processing aids in open systems).  A 
municipal sewage treatment plant (STP) is assumed as available to treat waste 
waters/effluent arising from all locations where the substance is used.   
 


2.3 Exposure Assessment and Exposure Scenario for CSR 
A CSR has been generated using ECHA’s Chemical Safety Assessment and Reporting Tool, 
Chesar.  When using Chesar for exposure assessment the following terms are key:  use; 
stage; and contributing scenario.  


• Uses  of a substance are described within a life-cycle tree structure, presented as ‘stages’.  


• There are eight different ‘stages ’ within the life-cycle: manufacturing stage, formulation 
stage (for production of mixtures), end-use stage of the substance as such or in a mixture 
for three user groups: industrial worker, professional worker and consumer) and article 
service life (for the three user groups). For each of these stages, one or more exposure 
scenarios can be built. 


• Workers’ or consumers’ activities (= uses) carried out at each stage, are characterised by 
the corresponding operational conditions and risk management measures, related to the 
environment and worker or consumer. The set of operational conditions and risk 
management measures related to the ‘use’ is called the ‘contributing scenario ’. One or 
more of these contributing scenarios form an exposure scenario. 


 


The two (Tier 1) exposure estimation tools ECETOC TRA v.2 and EUSES 2.1, built-in to 
Chesar, have been used for the exposure assessment. Both tools estimated the exposure on 
the basis of the information on the substance properties presented in the previous section 
and the typical risk management measures and operational conditions, including the 
conditions of use set when the PROC or ERC specified are selected as the input parameter 
to the Chesar.   


Although the substance is not classified as hazardous for environmental effects, the level of 
exposure to the environment was nevertheless evaluated using EUSES 2.1. The standard 
set of assumptions built into EUSES for wide dispersive use was applied to calculate the 
impact of the substance in the presence of the municipal sewage treatment plant (STP). For 
the purposes of this assessment, the outdoor condition (ERC 8d) was used for the exposure 
assessment.   


2.3.1 Application of ECETOC TRA methodology  


ECETOC TRA v.2 was used to estimate a worker’s level of exposure. Even though the 
substance can be used in both indoor and outdoor workplace settings, the indoor conditions 
were taken, as the more conservative situation, to assess the exposure levels.  


   


ECETOC TRA was designed for estimating exposure via the inhalation route in an industrial 
setting (previously known as the Estimation and Assessment of Substance Exposure  
(EASE) model). Many factors - substance properties, indoor/outdoor use, process (PROC), 


                                                 
 
13 ERC – environmental release category – is a use descriptor presented in ECHA Guidance on information 
requirements and chemical safety assessment Chapter R-16 – Environmental Exposure Estimation (2010) 
available at: 
http://guidance.echa.europa.eu/docs/guidance_document/information_requirements_r16_en.pdf?vers=27_05_10  
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duration of tasks, concentration of a substance, certain risk management measures e.g. local 
exhaust ventilation and respiratory protective equipment - are taken into consideration when 
estimating exposure via inhalation in this model. However, the effect of some of these factors 
(e. g. indoor/outdoor use, duration of tasks, concentration of a substance) are not taken into 
consideration in the calculation method for the dermal route of exposure. 


As a consequence, it was not possible to determine the safe use for some processes (or 
tasks) that presented a risk of dermal exposure using the ECETOC TRA.  


The risk characterisation ratios (RCR) resulting from the initial ECETOC TRA exposure 
assessment for the relevant process categories (PROCs) are summarized in Table 2.  RCRs 
represents the ratio between the exposure level and the relevant DNEL. 


Table 2: Risk characterisation ratios (RCRs) calcul ated with ECETOC TRA in the 
screening estimation    


Process (Task) RCR for long term, systemic 
dermal exposure 


Diluting of the concentrated product - transfer for 
mixing (PROC 8a) 


1.44 


Mixing of the substance into ready-to-use product 
(PROC 5) 


1.44 


Use of hand-held tools - roller or brush 
application (PROC 10) 


2.887 


Use of product in a spray form (PROC 11) 11.28 


 


In order to further address the dermal route, an exposure assessment via an extension to 
ECETOC TRA has been performed.  This approach introduced a number of additional 
determinants into the assessment of the exposure via the dermal route, as follows: 


• A modification of the exposure based on the concentration of substance in the (final) 
product used; 


• The use of personal protective equipment (PPE) for skin protection. 


The algorithms used to derive the dermal exposure with these additional determinants 
were consistent with those used for the inhalation exposure:  


� the effectiveness of the (dermal) PPE was estimated as 90%; and 


� the concentration of the substance in the product (5 - 25%) resulted in a reduction 
of the estimated dermal exposure by 40%14.   


As a result of this iteration, the calculated exposure levels and the resulting risk 
characterisation ratios for dermal exposure, as well as for the combined local and systemic 
effects (that is, exposure through the combined routes of inhalation and dermal) indicated 
that the risks were adequately controlled. The use of a higher tier tool was therefore not 
required. 


 


                                                 
 
14 In the ECETOC TRA, a non-linear relation is assumed between the concentration of the substance in a product 
and the inhalation exposure. For reasons of consistency, this approach has been also been applied to the dermal 
exposure in this example.  
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In the following boxes, some of the main issues and lessons learnt from these examples are 
summarized. 


 


Issue 1: Dermal exposure assessment with the ECETOC  TRA v2  tool  
For the dermal exposure estimation using the ECETOC TRA v2 tool, the only variable input 
parameters are the process category (PROC) and the local exhaust ventilation (LEV). For 
uses for which LEV is not available, such as in construction, presented in this example, the 
TRA tool does not support the assessment of the effect of any measures to reduce dermal 
exposure.  
 
Lesson Learned  
In cases where, ECETOC TRA does not demonstrate the safe use of a substance for the 
dermal route of exposure, the refinement of the initial (screening) exposure assessment is 
necessary. 
The following additional determinants may be added in the iteration:  
- the effect of concentration of the substance in the product, 
- the effect of the use of personal protective equipment in the form of skin protection.   
 
Such solutions may need to be considered for each case where iterations are needed.  In  
some situations, a single modification may be sufficient to reach an acceptable level of 
exposure and risk characterisation ratio and to demonstrate adequate control of risks.  
 
If new determinants are introduced, care must be taken to the use of algorithms that will 
preserve a level of caution typical for the tool. Simple linear adaptations of expected 
exposure in relation to concentration of the substance in product may not be conservative 
enough.  A justification should be provided for the algorithm chosen. 


 


Issue 2: Assumptions about the conditions of use   
Operational conditions such as general ventilation rate and general occupational hygiene 
conditions can impact on the level of worker exposure. However these assumptions are not 
explicitly stated in the ECETOC TRA tool.  In the construction sector, on-site conditions 
under which work is done - including general ventilation - may vary significantly. For 
example, a coating product (used on the floor or wall) may be applied in a small room (such 
as storage room or office), with no or a low-level general ventilation, and where for the 
duration of the refurbishment activity the air-conditioning system may not be operational. 
 
Lesson Learned 
For indoor construction activities, the ventilation conditions may play a key role in the 
exposure assessment.  The Tier 1 model is based on assumption, that good general 
ventilation is available at the workplace. However, this may not always match the reality in 
the context of professional use, especially if the process (or task) takes place indoors.  
 
The registrant should make it explicit in his exposure scenario that the good general 
ventilation is a requirement.  The DU should check if the required ventilation is available for 
his process(es).  
 
In the ES for communication generated with Chesar 1.2 this requirement for general 
ventilation is included by default in all exposure scenarios generated using ECETOC TRA.      


As an alternative to introducing new determinants, a, higher tier modelling tool can be used.  
Suitable and representative measured data may also be used. In this case, the data should 
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fulfil the criteria presented in the Guidance on information requirements and chemical safety 
assessment, Chapter R 14 – ‘Occupational exposure estimation’(2010)15.  


A qualitative risk assessment and risk characterisation was carried out for eye irritation, since 
a DNEL could not be determined for that hazard. According to the classification of the 
substance, the cut-off concentration for adverse effects on the eye is 20% (the substance is 
an eye irritant at a concentration of 20% or higher). In the three tasks described in the ESs 
the maximum concentration used is 25%.  In one task the substance is used at a 
concentration above 25%. Therefore to eliminate or minimise the local effect, risk 
management measures for eye protection have been included in all exposure scenarios. 


2.4 Exposure Scenario for Communication  
The exposure scenario for communication is intended to be the tool for 
manufacturers/importers (M/I) to convey to the downstream users (DUs)  the information on 
the conditions of uses of substances that are assessed as safe for both the environment and 
humans i.e. workers and the general population, including consumers. If the use of the DU is 
included in the ES, it is expected that he will verify whether, and ensure that, the 
recommended OCs and RMMs are implemented at his workplace. In addition, the 
information contained in the ES may also trigger some other actions, for example 
modifications to the product (e.g. a change of concentration or packaging) or the introduction 
at the workplace (on a voluntary basis) of some additional RMMs that are recommended as 
‘good practice’.  Finally, this information may also be used as a basis for the development of 
a DU’s own information in relation to the products that he manufactures (e.g. own extended 
SDSs and product labels) to convey the information on safe use to his customers / end-users 
In this example, these end-users are the workers using the substance on construction sites  


This example presents an ES developed by the manufacturer/importer for the formulator. 


The ES for communication consists of four sections: 


o Section 1:  The Title section 


o Contains the information allowing identification of the use of the substance, 
including the sector of use (SU), mode of environmental exposure (ERC) 
and the individual processes (PROCs) in which the substance is used  


o   Section 2: Conditions of use affecting exposure 


o   In this section, contributing scenarios, both for the environment and 
(professional) workers are identified. In this part, the elements that affect the 
level of exposure are listed e.g. OCs and RMMs. Also included are 
additional measures that may further reduce exposure as a ‘good practice’.  
(Ideally, information provided in this section should reflect the information 
that the DUs provided to the M/I when they asked for the information on the 
uses, OCs and RMMs recommended, when the M/I was collating his 
information to prepare the ES for the CSR.)  In relation to the environment, 
due to the character of the activity (wide dispersive use) presented in this 
example, only very limited information needs to be communicated to the DU; 
the only relevant determinant is the presence of the STP.  


Assumptions on which the exposure modelling tool is based that affect the 
exposure level should be included in this section as well. For example, ECETOC 
TRA for workers was originally designed for industrial workplaces, where there is a 
requirement for a certain level of general ventilation. Therefore, the requirement for 


                                                 
 
15 
http://guidance.echa.europa.eu/docs/guidance_document/information_requirements_r14_en.pdf?vers=27_05_10  
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adequate ventilation  (please see also Issue 2) is specifically identified among the 
OCs.  


 


Issue 3: RMMs required for safe use and ‘good pract ice’    
The main function of the ES for communication is to convey the information on the OC and 
RMMs needed as a minimum to ensure safe use of the substance.   (This triggers certain 
obligations for the downstream users). A balance should be struck between providing 
sufficiently specific information to manage the risks based on the exposure assessment 
model applied and not introducing unnecessary, restrictive or impractical requirements for 
the DU. 
 
Lesson Learned 
All elements – OCs and RMMs - that determine the safe use of the substance have to be 
presented in the ES for communication. Information should be provided on the effectiveness 
of the RMMs required, as well as on the conditions under which this effectiveness can be 
achieved. For example, the effectiveness of respiratory protective equipment (RPE) is 
identified as 90%. Training is one of the factors that allows a worker to use RPE in an 
efficient and effective manner – so it should be listed as a requirement. The type of filter 
installed in the respirator also influences its effectiveness, therefore the correct type should 
be specified. However, care should be taken to use wording which also allows to use of 
alternative and equally effective types of filters. Similar information should be provided in 
relation to dermal protection: the type of gloves, the material from which they should be 
made, the breakthrough time, and training in relation to use and maintenance.  
There may be other elements that reduce exposure but whose effect has not been included 
in the assessment of the exposure level. These should be listed as a ‘good practice’; the 
implementation of this advice is not mandatory. For example, use of a specific type of tool or 
a general good occupational hygiene work practice. 
 


o Section 3:  Exposure estimations 


o Estimated levels of exposure and the corresponding RCRs are provided to 
demonstrate the safe use of the substance for both human health and the 
environment. The methodology used for the derivation of the exposure level 
is presented; the tools used for the modelling are named, and any 
modifications made to them in order to perform the calculations are listed.  


o Section 4:  Scaling advice16  


o The aim of scaling is to allow flexibility in checking if the uses of the DU or 
his customers are covered by an exposure scenario. It enables the DU?? to 
demonstrate that a use is covered by an exposure scenario, although not all 
the parameters for his use are identical to those presented in that exposure 
scenario. In some cases, the DU may be interested in changing some of the 
parameters of the tasks performed e.g. duration of the task and/or the 
concentration of the substance. For these reasons, advice on scaling should 
be provided that includes: 


• the parameters affecting the exposure for each task  


• and tools used to derive exposure estimations  


• information on modifications made to the tool (e.g. determinants added) 


                                                 
 
16 More information is available in the Guidance for downstream users (2008), available at: 
http://guidance.echa.europa.eu/docs/guidance_document/du_en.pdf?vers=29_01_08  
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. 


The version of Chesar (version 1.2) used to develop this example of the ES for 
communication does not include a functionality that allows scaling information to be 
presented. Therefore, the information presented in the example has been added manually.  


 


Issue 4: Scaling options  
In some cases, the conditions (duration of use and/or concentration of the substance) under 
which the substance is used at a DU location may be different from those presented in the 
exposure scenario annexed to the SDS. The DU may wish to check whether his conditions 
are nevertheless safe.  
 
Lessons Learned 
Scaling may be used to check whether an individual DU’s OCs and RMMs ensure safe 
conditions of use. The same modelling tool as originally applied has to be used for the re-
assessment. Therefore, all elements which affect the calculated exposure level have to be 
reported in the ES for communication, together with the information on the modifications that 
have been applied to the tool and added determinants. There may be a need to obtain expert 
advice, for example from the manufacturer, the supplier or a sector organisation, if the tool 
has been modified to ensure that it is used, and the result are interpreted correctly.  
 


 







Appendix 1 – ES for CSR  
Exposure scenarios, describing the conditions of use, exposure estimation and risk 
characterisation constitute an integral part of the CSR. They are presented in sections 9 and 
10 of the CSR.  Only these sections are included in this Appendix.  


 


• Section 9.0.1: present uses and exposure scenarios. 


• Section 9.0.2:  Reports the scope and type of exposure assessment - route of exposure 
and type of effect (determined by hazard data) assessed and type of assessment - 
qualitative or quantitative17.  


• Section 9.1.1.x: Presents the contributing scenarios. The first one relates to the 
environment, then follow the contributing scenarios presenting uses and exposure 
conditions relevant for selected professional uses.   


• Section 9.1.2.x:  Provides the exposure estimation for each contributing scenario (9.1.2.1 
for the environment and from 9.1.2.2 for professional exposure).  


• Section 10.1.1:  The risk characterisation for human health is reported for each 
contributing scenario.  


 


Assumptions made in the exposure scenario: 


- volume of substance used for professional use – 18000t/year 


- possibility that the substance is used in indoor and outdoor settings 


o for evaluation of human exposure – indoor use exposure values were 
calculated  


o for evaluation of the environmental exposure – outdoor use was considered.  


- municipal STP is present – any emissions to water pass through a sewage treatment 
plant 


- for professional use of the substance, a limited number of risk management options are 
available:  


o substance concentration 


o duration of exposure / task 


o PPE needed to control risks 


o sector-specific use of a substance in construction – LEV may not be available 
in all locations 


Issues related to eye irritation are presented as a dermal local acute exposure assessment. 


In the example given, the environmental exposure and the individual tasks in which the 
substance is used are presented as ‘Contributing Scenarios’.


                                                 
 
17The exposure assessment follows the provisions of the ECHA Guidance B.8 on the scope of the exposure 
assessment available at the time of publication.  A revised version of this guidance is currently under consultation 
- updated publication is expected in the autumn 2011.  For the current state of the consultation proces please 
check the Consultation Procedure page on the ECHA web site 
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CHEMICAL SAFETY REPORT  


 


 


 


 


 


 


 
 


Substance Name: Organic solvent 


EC Number: 


Registrant's Identity: 


 







Appendix 1 
 
 


18 
 
 


9. EXPOSURE ASSESSMENT 


9.0. General information 


9.0.1. Overview of exposure scenarios and uses 
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Table 1. Overview of exposure scenarios (ES) described in sections 9.1ff. 
 


ES number Exposure scenario name Manufacture / Use / Subsequent service life Stage No.*) 


1 Professional use of floor-coating 
substance 


- Wide dispersive outdoor use of substance in coatings, release 
intended (ERC 8d) 


- Diluting of the concentrated product - transfer for mixing 
- Mixing of the substance into ready-to-use product 
- Use of hand-held tools - roller or brush application 
- Use of product in a spray form 


PW-1 


*) A stage number consists of an abbreviation of the main life cycle stage followed by a consecutive number. 
 


Table 2. Overview of uses broken down by life cycle stages and the exposure scenarios (ES) described in sections 9.1ff. 
 


Main life 
cycle stage 


Stage No. 
*)  


Manufacture / Use / Subsequent service life Related 
subsequent 
service life 


Market 
sector 


Tonnage 
(tonnes 
per year) 


ES No. 


  Manufacture/Import   0.0  


Professional 
workers 
uses 


PW-1 
(IUC-1) 


    - Wide dispersive outdoor/indoor use of substance in coatings, 
release intended (ERC 8d) 


 
- Diluting of the concentrated product - transfer for mixing (PROC 
8a) 


- Mixing of the substance into ready-to-use product (PROC 5) 
- Use of hand-held tools - roller or brush application (PROC 10) 
- Use of product in a spray form (PROC 11) 


  18000.0    1 


*) A stage number consists of an abbreviation of the main life cycle stage followed by a consecutive number. 







Appendix 1 
 
 


20 
 
 


Main life 
cycle stage 


Stage No. 
*)  


Manufacture / Use / Subsequent service life Related 
subsequent 
service life 


Market 
sector 


Tonnage 
(tonnes 
per year) 


ES No. 


In IUCLID section 3.5, the identified uses are denoted with integer or whole numbers and no acronyms can be added for the stage types. As 
Formulation uses and Industrial end uses are included in the same IUCLID table when imported from CHESAR, different numbers are used for 
better distinction, i.e. numbers starting at 1001 for Formulation and starting at 2001 for Industrial end uses. In the CSR both numbering systems 
are reported. 
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9.0.2. Scope and type of exposure assessment 


9.0.2.1. Environment 


Table 3. Scope and type of exposure assessment based on hazard assessment 
 


Protection target Type of assessment Explanation / Justification 


Water:  Fresh 
Water (Pelagic) 


Quantitative Quantitative exposure assessment 
(EUSES 2.1) and risk characterisation 


Water:  Fresh 
Water (Sediment) 


Quantitative Quantitative exposure assessment 
(EUSES 2.1) and risk characterisation 


Water:  Marine 
Water (Pelagic) 


Quantitative Quantitative exposure assessment 
(EUSES 2.1) and risk characterisation 


Water:  Marine 
Water (Sediment) 


Quantitative Quantitative exposure assessment 
(EUSES 2.1) and risk characterisation 


Water:  Fresh 
Water Food Chain 
(Predators) 


Exposure assessment and 
risk characterisation not 
required 


No potential for bioaccumulation 


Water:  Marine 
Water Food Chain 
(Predators) 


Exposure assessment and 
risk characterisation not 
required 


No potential for bioaccumulation 


Water:  Marine 
Water Food Chain 
(Top Predators) 


Exposure assessment and 
risk characterisation not 
required 


No potential for bioaccumulation 


Water:  Sewage 
Treatment Plant 
(Effluent) 


Quantitative Quantitative exposure assessment 
(EUSES 2.1) and risk characterisation 


Air  Quantitative exposure 
assessment 


 


Soil: Agricultural 
Soil 


Quantitative Quantitative exposure assessment 
(EUSES 2.1) and risk characterisation 


Soil: Terrestrial 
Food Chain 
(Predators) 


Exposure assessment and 
risk characterisation not 
required 


No PNEC oral because no potential for 
bioaccumulation 


9.0.2.2. Worker 


Table 4. Scope and type of exposure assessment based on hazard assessment 
 


Route of 
exposure 
and type of 
effects 


Type of assessment Explanation / Justification 


Inhalation:  
Acute, Local 


Exposure assessment and 
risk characterisation not 


The substance does not meet the criteria to be 
classified as dangerous for respiratory acute 
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Route of 
exposure 
and type of 
effects 


Type of assessment Explanation / Justification 


required local efects. 


Inhalation:  
Acute, 
Systemic 


Quantitative Quantitative exposure assessment and risk 
characterisation. See DNEL in section 5.11.2. 


Inhalation:  
Long term, 
Local 


Exposure assessment and 
risk characterisation not 
required 


The substance does not meet the criteria to be 
classified as dangerous for respiratory long term 
local effects. 


Inhalation:  
Long term, 
Systemic 


Quantitative Quantitative exposure assessment and risk 
characterisation. See DNEL in section 5.11.2. 


Dermal: 
Acute, Local 


Qualitative risk 
characterisation with 
quantitative exposure 
assessment where 
applicable 


No-threshold effect and/or no dose-response 
information available 


Dermal: 
Acute, 
Systemic 


Quantitative Quantitative exposure assessment and risk 
characterisation. See DNEL in section 5.11.2. 


Dermal: 
Long term, 
Local 


Exposure assessment and 
risk characterisation not 
required  


The substance does not meet the criteria to be 
classified as dangerous for dermal long term 
local effects. 


Dermal: 
Long term, 
Systemic 


Quantitative Quantitative exposure assessment and risk 
characterisation. See DNEL in section 5.11.2. 


9.0.2.3. Man via environment 


Table 5. Scope and type of exposure assessment based on hazard assessment 
 


Route of 
exposure 
and type of 
effects 


Type of assessment Explanation / Justification 


Inhalation:  
Long term, 
Systemic 


Quantitative Quantitative exposure assessment and risk 
characterisation. See DNEL in section 5.11.2. 


Oral:  Long 
term, 
Systemic 


Quantitative Quantitative exposure assessment and risk 
characterisation. See DNEL in section 5.11.2. 


 







Appendix 1 
 
 


23 
 
 


9.0.3. Regional environmental exposure from the releases of all exposure scenarios 
covered 


9.0.3.1. Total releases 


• Water: 1.8E4 tonnes/year 


• Air: 1.8E4 tonnes/year 


• Soil: 3.6E3 tonnes/year 


9.0.3.2. Regional exposure: environment [ERC 8d] 


Table 6. Summary of predicted regional exposure concentrations (Regional PEC) 
 


Protection 
target 


Regional PEC 


Fresh Water 
(Pelagic) 


0.007 mg/L 


Fresh Water 
(Sediment) 


0.034 mg/kg dw 


Marine Water 
(Pelagic) 


7.02E-4 mg/L 


Marine Water 
(Sediment) 


0.003 mg/kg dw 


Air 9.55E-5 mg/m³ 


Agricultural Soil 0.003 mg/kg dw 


9.0.3.3. Regional exposure: man via environment 


Regional total estimated daily intake for humans: 3.616E-4 mg/kg bw/day 


Table 7. Summary of estimated daily human doses through intake and concentrations in food from 
regional exposure 
 


Type of food Estimated daily dose from 
regional exposure 


Concentration in food from 
regional exposure 


Drinking water 2.11E-4 mg/kg bw/day 0.007 mg/L 


Fish 1.66E-5 mg/kg bw/day 0.01 mg/kg 


Leaf crops 1.15E-4 mg/kg bw/day 0.007 mg/kg 


Root crops 1.89E-5 mg/kg bw/day 0.003 mg/kg 


Meat 2.97E-9 mg/kg bw/day 6.92E-7 mg/kg 


Milk 5.54E-8 mg/kg bw/day 6.92E-6 mg/kg 
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9.1. Professional end-use stage 
 


Sector of use:   


SU 19 - Building and construction work   


Environment:    


Wide dispersive outdoor use of substance in coatings, release 
intended 


ERC 8d 


Worker  


Diluting of the concentrated product - transfer for mixing PROC 8a 


Mixing of the substance into ready-to-use product PROC 5 


Use of hand-held tools - roller or brush application PROC 10 


Use of product in a spray form PROC 11 


9.1.1. Exposure scenario 


9.1.1.1. Control of environmental exposure: Wide dispersive outdoor use of substance in 
coatings, release intended [ERC 8d] 


Further specification: Although the ES covers both indoor and outdoor use of the substance, 
environmental exposure has been assessed only for outdoor uses (more conservative) 
  


Product characteristics 


 Liquid 


Amounts used 


• Daily wide dispersive use: = 0.01 tonnes/day 


Frequency and duration of use 


 Not relevant 


Environment factors not influenced by risk management 


• Receiving surface water flow rate: >= 1.8E4 m3/d 


Other given operational conditions affecting environmental exposure 


 None 


Technical conditions and measures at process level (source) to prevent release 


 None 


Technical onsite conditions and measures to reduce or limit discharges, air emissions and 
releases to soil 


 None 


Organizational measures to prevent/limit release from site 


 None 


Conditions and measures related to municipal sewage treatment plant 


• Municipal STP: Yes [Effectiveness Water: 87.4%] 


• Discharge rate of STP: < 2E3 m3/d 


• Application of the STP sludge on agricultural soil: Yes 







Appendix 1 
 
 


25 
 
 


Conditions and measures related to external treatment of waste for disposal 


 None 


Conditions and measures related to external recovery of waste 


 None 


Additional good practice advice beyond the REACH CSA 


 None 


 


 


9.1.1.2.  Control of workers exposure for "Diluting of the concentrated product - transfer for 
mixing" [PROC 8a] 
 


  Inhal*) Derm*) 


  Loc Sys Loc Sys 


Product characteristic     


• Substance in preparation: Yes  AL   


• Concentration of substance in product: > 25%  AL   


Amounts used     


 Not relevant 


Frequency and duration of use/exposure     


• Duration of activity: 15 min. - 1 hour  AL   


Human factors not influenced by risk management     


 None 


Other given operational conditions affecting workers exposure     


• Temperature of the process: room temperature  AL  AL 


• Ventilation conditions at workplace: Good general ventilation (e. 
g. 5 air exchanges per hour) 


 AL  AL 


• Place of use: Indoors 
Indoor exposure estimation, as more conservative, has been used 
for calculation. Substance can also be used outdoor. 


 AL   


• Surface of skin exposed: Two hands (960 cm2)    AL 


Technical conditions and measures at process level (source) to 
prevent release 


    


• Level of containment: Open substance bulk transfers (PROC 8a)  AL   


Technical conditions and measures to control dispersion from source 
towards the worker 


    


• Local Exhaust Ventilation: No  AL  AL 


Organisational measures to prevent /limit releases, dispersion and 
exposure 


    


 None 
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Conditions and measures related to personal protection, hygiene and 
health evaluation 


    


• Eye protection: Yes (Face shield, goggles or safety glasses with 
side shields) 


  A  


• Respiratory protection: Respiratory protection is not used  AL   


• Gloves: Suitable gloves [Effectiveness Dermal: 90%] (Nitrile 
rubber, chloroprene rubber, butyl rubber or other suitable gloves, 
complying with the requirements of  EN 374 with a breakthrough 
time of 480 min. 
Training in relation to use and maintenance of the PPE must be 
provided to ensure required effectiveness of protection.) 


   AL 


Additional good practice advice beyond the REACH CSA     


• Good occupational hygiene practice: good practice  AL  AL 


*) The route of exposure (Inhalation, Dermal) and type of effect (Local, Systemic and Acute 
or Long term) for which the determinant has been used for exposure estimation are reported. 


 


 


9.1.1.3.  Control of workers exposure for "Mixing of the substance into ready-to-use product" 
[PROC 5] 
 


  Inhal*) Derm*) 


  Loc Sys Loc Sys 


Product characteristic     


• Substance in preparation: Yes  AL   


• Concentration of substance in product: 5 – 25%  AL   


• Concentration in product: 5-25% [Effectiveness Dermal: 40%]    AL 


Amounts used     


 Not relevant 


Frequency and duration of use/exposure     


• Duration of activity: >4 hours  AL   


Human factors not influenced by risk management     


 None 


Other given operational conditions affecting workers exposure     


• Temperature of the process: room temperature  AL  AL 


• Ventilation conditions at workplace: Good general ventilation (e. 
g. 5 air exchanges per hour) 


 AL  AL 


• Place of use: Indoors 
Indoor exposure estimation, as more conservative, has been used 
for calculation. Substance can also be used outdoor. 


 AL   


• Surface of skin exposed: Two hands face (480 cm2)    AL 
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Technical conditions and measures at process level (source) to 
prevent release 


    


• Level of containment: Partially closed mixing and blending of 
chemicals (PROC 5) 


 AL  AL 


Technical conditions and measures to control dispersion from source 
towards the worker 


    


• Local Exhaust Ventilation: No  AL  AL 


Organisational measures to prevent /limit releases, dispersion and 
exposure 


    


 None 


Conditions and measures related to personal protection, hygiene and 
health evaluation 


    


• Eye protection: Yes (Face shield, goggles or safety glasses with 
side shields) 


  AL  


• Respiratory protection: Respiratory protection is not used  AL   


• Gloves: Suitable gloves [Effectiveness Dermal: 90%] (Nitrile 
rubber, chloroprene rubber, butyl rubber or other suitable gloves, 
complying with requirements of the EN 374 with the breakthrough 
time of 480 min. 
Training in relation to use and maintenance of the PPE must be 
provided to ensure required effectiveness of protection.) 


   AL 


Additional good practice advice beyond the REACH CSA     


• Good occupational hygiene practice: good practice  AL  AL 


*) The route of exposure (Inhalation, Dermal) and type of effect (Local, Systemic and Acute 
or Long term) for which the determinant has been used for exposure estimation are reported. 


 


9.1.1.4.  Control of workers exposure for "Use of hand-held tools - roller or brush application" 
[PROC 10] 
 


  Inhal*) Derm*) 


  Loc Sys Loc Sys 


Product characteristic     


• Substance in preparation: Yes  AL   


• Concentration of substance in product: 5 – 25%  AL   


• Concentration in product: 5-25% [Effectiveness Dermal: 40%]    AL 


Amounts used     


 Not relevant 


Frequency and duration of use/exposure     


• Duration of activity: >4 hours  AL   


Human factors not influenced by risk management     


 None 
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Other given operational conditions affecting workers exposure     


• Temperature of the process: room temperature  AL  AL 


• Ventilation conditions at workplace: Good general ventilation (e. 
g. 5 air exchanges per hour) 


 AL  AL 


• Place of use: Indoors 
Indoor exposure estimation, as more conservative, has been used 
for calculation. Substance can also be used outdoor. 


 AL   


• Surface of skin exposed: Two hands (960 cm2)    AL 


Technical conditions and measures at process level (source) to 
prevent release 


    


• Level of containment: Open manual pouring, brushing, rolling onto 
surface of article (PROC 10) 


 AL  AL 


Technical conditions and measures to control dispersion from source 
towards the worker 


    


• Local Exhaust Ventilation: No  AL  AL 


Organisational measures to prevent /limit releases, dispersion and 
exposure 


    


 None 


Conditions and measures related to personal protection, hygiene and 
health evaluation 


    


• Eye protection: Yes (Face shield, goggles or safety glasses with 
side shields) 


  A  


• Respiratory protection: Respiratory protection is not used  AL   


• Gloves: Suitable gloves [Effectiveness Dermal: 90%] (Nitrile 
rubber, chloroprene rubber, butyl rubber or other suitable gloves, 
complying with requirements of the EN 374 with the breakthrough 
time of 480 min. 
Training in relation to use and maintenance of the PPE must be 
provided to ensure required effectiveness of protection.) 


   AL 


Additional good practice advice beyond the REACH CSA     


• Good occupational hygiene practice: good practice  AL  AL 


• Tool design: Use tools with long handles  AL  AL 


*) The route of exposure (Inhalation, Dermal) and type of effect (Local, Systemic and Acute 
or Long term) for which the determinant has been used for exposure estimation are reported. 
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9.1.1.5.  Control of workers exposure for "Use of product in a spray form" [PROC 11] 
 


  Inhal*) Derm*) 


  Loc Sys Loc Sys 


Product characteristic     


• Substance in preparation: Yes  AL   


• Concentration of substance in product: 5 – 25%  AL   


• Concentration in product: 5-25% [Effectiveness Dermal: 40%]    AL 


Amounts used     


 Not relevant 


Frequency and duration of use/exposure     


• Duration of activity: 1 - 4 hours  AL   


Human factors not influenced by risk management     


 None 


Other given operational conditions affecting workers exposure     


• Temperature of the process: room temperature  AL  AL 


• Ventilation conditions at workplace: Good general ventilation (e. 
g. 5 air exchanges per hour) 


 AL  AL 


• Place of use: Indoors 
Indoor exposure estimation, as more conservative, has been used 
for calculation. Substance can also be used outdoor. 


 AL   


• Surface of skin exposed: Two hands and upper wrists (1500 cm2)    AL 


Technical conditions and measures at process level (source) to 
prevent release 


    


• Level of containment: Spraying and similar techniques (manual) 
without particular barriers (PROC 11) 


 AL   


Technical conditions and measures to control dispersion from source 
towards the worker 


    


• Local Exhaust Ventilation: No  AL  AL 


Organisational measures to prevent /limit releases, dispersion and 
exposure 


    


 None 


Conditions and measures related to personal protection, hygiene and 
health evaluation 


    


• Eye protection: Yes (Face shield, goggles or safety glasses with 
side shields) 


  A  


• Respiratory protection: Respiratory protection capable offering a 
90% reduction in inhaled concentrations of the substance 


 AL   


• Gloves: Suitable gloves [Effectiveness Dermal: 90%] (Nitrile 
rubber, chloroprene rubber, butyl rubber or other suitable gloves, 
complying with requirements of the EN 374 with the breakthrough 


   AL 
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time of 480 min. Gauntlet type is required. 
Training in relation to use and maintenance of the PPE must be 
provided to ensure required effectiveness of protection.) 


Additional good practice advice beyond the REACH CSA     


• Good occupational hygiene practice: good practice  AL  AL 


*) The route of exposure (Inhalation, Dermal) and type of effect (Local, Systemic and Acute 
or Long term) for which the determinant has been used for exposure estimation are reported. 


9.1.2. Exposure estimation for Professional use of floor-coating substance 


9.1.2.1. Exposure estimation for the environment (Wide dispersive outdoor/indoor use of 
substance in coatings, release intended [ERC 8d]) 


9.1.2.1.1. Environmental releases 


Table 8. Summary of the local releases to the environment 
 


Compartme
nt 


Release factor 
estimation 
method 


Explanation / Justification 


Water ERC 


(ERC 8d) 


Release factor after on site risk management (%): 100 


Local release rate (kg/day): 9.9 


Air  ERC 


(ERC 8d) 


Release factor after on site risk management (%): 100 


Soil ERC 


(ERC 8d) 


Release factor after on site risk management (%): 20 


Summed releases from all life cycle stages: see section 9.0.3. 


9.1.2.1.2. Environmental exposure 


Table 9. Summary of exposure concentrations 
 


Protection 
target 


Exposure concentration Explanation / Justification 


Water:  Fresh 
Water (Pelagic) 


Local PEC: 0.07 mg/L 


Local concentration: 
0.062 mg/L 


 


Water:  Fresh 
Water (Sediment) 


Local PEC: 0.361 mg/kg 
dw 


 


Water:  Marine 
Water (Pelagic) 


Local PEC: 0.007 mg/L 


Local concentration: 
0.006 mg/L 


 


Water:  Marine Local PEC: 0.036 mg/kg  
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Protection 
target 


Exposure concentration Explanation / Justification 


Water (Sediment) dw 


Water:  Sewage 
Treatment Plant 
(Effluent) 


Local PEC: 0.625 mg/L  


Air  Local PEC: 9.59E-5 
mg/m³ 


Local concentration: 
4.5E-7 mg/m³ 


 


Soil: Agricultural 
Soil 


Local PEC: 0.023 mg/kg 
dw 


Local concentration: 0.02 
mg/kg dw 


 


For regional PECs see section 9.0.3.2. 


9.1.2.1.3. Indirect exposure of humans via the environment 


Exposure via inhalation 


The exposure concentrations in air are reported in the Table "Summary of exposure 
concentrations" of the preceding section 9. x.2.1.2 "Environmental exposure". 


Exposure via food consumption: Total daily intake for humans 


 


Table 10. Summary of estimated daily human doses and concentrations in food 
 
Type of food Daily human dose through intake Explanation / 


Justification 
 Total estimated daily intake for humans: 


0.002 mg/kg bw/day 


 


 Estimated daily dose 
through intake from 
local exposure 


Concentration in food 
from local exposure 


 


Drinking water 0.002 mg/kg bw/day 0.07 mg/L  


Fish 1.57E-4 mg/kg bw/day 0.096 mg/kg  


Leaf crops 1.42E-4 mg/kg bw/day 0.008 mg/kg  


Root crops 1.13E-4 mg/kg bw/day 0.02 mg/kg  


Meat 1.49E-8 mg/kg bw/day 3.47E-6 mg/kg  


Milk 2.78E-7 mg/kg bw/day 3.47E-5 mg/kg  


 Dose from regional exposure: see section 
9.0.3.3 
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9.1.2.2. Exposure estimation for Worker for Diluting of the concentrated product - transfer for 
mixing [PROC 8a] 


Table 11. Summary of exposure concentrations for contributing scenario: Diluting of the concentrated 
product - transfer for mixing 
 


Route of 
exposure 
and type of 
effects 


Exposure 
concentrati
on 


Method / name of 
exposure assessment 


Explanation / Justification 


Inhalation:  
Acute, 
Systemic 


225.2 mg/m³ Method: External 
exposure estimation tool  


Name: ECETOC TRA 
extended – extrapolation 
from long-term exposure 


Representativity and reliability:  


Based on the full shift, long-term 
exposure value. Assessment factor 2 
was used*. 


 


Inhalation:  
Long term, 
Systemic 


22.53 mg/m³ Method: Extended TRA 
workers 


Name: Long term 
systemic exposure 


 


Dermal: 
Acute, Local 


Not 
available 


Method: Conditions of 
use (OC/RMM) 


Name: Qualitative 
assessment- eye 
exposure 


 


Dermal: 
Acute, 
Systemic 


1.371 mg/kg 
bw/day 


Method: External 
exposure estimation tool  


Name: ECETOC TRA 
extended – extrapolation 
from long-term exposure 


Representativity and reliability:  


Based on the long-term exposure 
value.  


Dermal: 
Long term, 
Systemic 


1.371 mg/kg 
bw/day 


Method: Extended TRA 
workers 


Name: Long term 
systemic exposure 


 


* The severity and reversibility of potential effects should be taken into consideration when the 
assessment factor is decided on 
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9.1.2.3. Exposure estimation for Worker for Mixing of the substance into ready-to-use product 
[PROC 5] 


Table 12. Summary of exposure concentrations for contributing scenario: Mixing of the substance into 
ready-to-use product 
 


Route of 
exposure 
and type of 
effects 


Exposure 
concentrati
on 


Method / name of 
exposure assessment 


Explanation / Justification 


Inhalation:  
Acute, 
Systemic 


54.08 mg/m³ Method: External 
exposure estimation tool  


Name: ECETOC TRA 
extended – extrapolation 
from long-term exposure 


Representativity and reliability:  


Based on the long-term exposure 
value. Assessment factor 2 was 
used*. 


 


Inhalation:  
Long term, 
Systemic 


27.04 mg/m³ Method: Extended TRA 
workers 


Name: Long term 
systemic exposure 


 


Dermal: 
Acute, Local 


Not 
available 


Method: Conditions of 
use (OC/RMM) 


Name: Qualitative 
assessment- eye 
exposure 


 


Dermal: 
Acute, 
Systemic 


0.823 mg/kg 
bw/day 


Method: External 
exposure estimation tool  


Name: ECETOC TRA 
extended – extrapolation 
from long-term exposure 


Representativity and reliability:  


Based on the long-term exposure 
value.  


 


Dermal: 
Long term, 
Systemic 


0.823 mg/kg 
bw/day 


Method: Extended TRA 
workers 


Name: Long term 
systemic exposure 


 


* The severity and reversibility of potential effects should be taken into consideration when the 
assessment factor is decided on 
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9.1.2.4. Exposure estimation for Worker for Use of hand-held tools - roller or brush application 
[PROC 10] 


Table 13. Summary of exposure concentrations for contributing scenario: Use of hand-held tools - roller 
or brush application 
 


Route of 
exposure 
and type of 
effects 


Exposure 
concentrati
on 


Method / name of 
exposure assessment 


Explanation / Justification 


Inhalation:  
Acute, 
Systemic 


135.2 mg/m³ Method: External 
exposure estimation tool  


Name: ECETOC TRA 
extended – extrapolation 
from long-term exposure 


Representativity and reliability:  


Based on the long-term exposure 
value. Assessment factor 2 was 
used*. 


 


Inhalation:  
Long term, 
Systemic 


67.59 mg/m³ Method: Extended TRA 
workers 


Name: Long term 
systemic exposure 


 


Dermal: 
Acute, Local 


Not 
available 


Method: Conditions of 
use (OC/RMM) 


Name: Qualitative 
assessment- eye 
exposure 


 


Dermal: 
Acute, 
Systemic 


1.646 mg/kg 
bw/day 


Method: External 
exposure estimation tool  


Name: ECETOC TRA 
extended – extrapolation 
from long-term exposure 


Representativity and reliability:  


Based on the long-term exposure 
value.  


 


Dermal: 
Long term, 
Systemic 


1.646 mg/kg 
bw/day 


Method: Extended TRA 
workers 


Name: Long term 
systemic exposure 


 


* The severity and reversibility of potential effects should be taken into consideration when the 
assessment factor is decided on 
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9.1.2.5. Exposure estimation for Worker for Use of product in a spray form [PROC 11] 


Table 14. Summary of exposure concentrations for contributing scenario: Use of product in a spray form 
 


Route of 
exposure 
and type of 
effects 


Exposure 
concentrati
on 


Method / name of 
exposure assessment 


Explanation / Justification 


Inhalation:  
Acute, 
Systemic 


54.08 mg/m³ Method: External 
exposure estimation tool  


Name: ECETOC TRA 
extended – extrapolation 
from long-term exposure 


Representativity and reliability:  


Based on the full shift, long-term 
exposure value. Assessment factor 2 
was used*. 


 


Inhalation:  
Long term, 
Systemic 


16.22 mg/m³ Method: Extended TRA 
workers 


Name: Long term 
systemic exposure 


 


Dermal: 
Acute, Local 


Not 
available 


Method: Conditions of 
use (OC/RMM) 


Name: Qualitative 
assessment- eye 
exposure 


 


Dermal: 
Acute, 
Systemic 


6.429 mg/kg 
bw/day 


Method: External 
exposure estimation tool  


Name: ECETOC TRA 
extended – extrapolation 
from long-term exposure 


Representativity and reliability:  


Based on the long-term exposure 
value. 


 


Dermal: 
Long term, 
Systemic 


6.429 mg/kg 
bw/day 


Method: Extended TRA 
workers 


Name: Long term 
systemic exposure 


 


* The severity and reversibility of potential effects should be taken into consideration when the 
assessment factor is decided on 
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10. RISK CHARACTERISATION 
See section 9.0.2 "Scope and type of exposure assessment" as to whether a risk 
characterisation is required for the different target groups and exposure pathways. 
 


10.1.  Professional use of floor-coating substance 


10.1.1. Human health 


10.1.1.1. Workers 


Table 15. Risk characterisation: Control of workers exposure for "Diluting of the concentrated product - 
transfer for mixing" [PROC 8a] 
 


Route of exposure and type 
of effects 


Risk characterisation ratio Risk characterisation 


Inhalation:  Acute, Systemic RCR = 0.5  


Inhalation:  Long term, 
Systemic 


RCR = 0.25 


Summed RCR including 
contribution of exposure via 
the environment (see section 
9.x.2.1.3): 0.25 


 


Dermal: Acute, Local Qualitative risk 
characterisation 


Prevention of 
release/exposure: 


Physical barrier to prevent 
eye exposure and injury 


Expected residual exposure: 


Not relevant 


Conclusion on risk 
characterisation: 


Risk effectively controlled 


Dermal: Acute, Systemic RCR = 0.029  


Dermal: Long term, Systemic RCR = 0.144  


Combined routes: Acute, 
Systemic 


RCR = 0.53   


Combined routes: Long 
term, Systemic 


RCR = 0.395 


Summed RCR including 
contribution of exposure via 
the environment (see section 
9.x.2.1.3): 0.395 
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Table 16. Risk characterisation: Control of workers exposure for "Mixing of the substance into ready-to-
use product" [PROC 5] 
 


Route of exposure and type 
of effects 


Risk characterisation ratio Risk characterisation 


Inhalation:  Acute, Systemic RCR = 0.12  


Inhalation:  Long term, 
Systemic 


RCR = 0.3 


Summed RCR including 
contribution of exposure via 
the environment (see section 
9.x.2.1.3): 0.3 


 


Dermal: Acute, Local Qualitative risk 
characterisation 


Prevention of 
release/exposure: 


Physical barrier to prevent 
eye exposure and injury 


Expected residual exposure: 


Not relevant 


Conclusion on risk 
characterisation: 


Risk effectively controlled 


Dermal: Acute, Systemic RCR = 0.018  


Dermal: Long term, Systemic RCR = 0.087  


Combined routes: Acute, 
Systemic 


RCR = 0.138   


Combined routes: Long 
term, Systemic 


RCR = 0.387 


Summed RCR including 
contribution of exposure via 
the environment (see section 
9.x.2.1.3): 0.387 


  


 


Table 17.  Risk characterisation: Control of workers exposure for "Use of hand-held tools - roller or 
brush application" [PROC 10] 
 
Route of exposure and type 
of effects 


Risk characterisation ratio Risk characterisation 


Inhalation:  Acute, Systemic RCR = 0.3  


Inhalation:  Long term, 
Systemic 


RCR = 0.751 


Summed RCR including 
contribution of exposure via 
the environment (see section 
9.x.2.1.3): 0.751 
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Route of exposure and type 
of effects 


Risk characterisation ratio Risk characterisation 


Dermal: Acute, Local Qualitative risk 
characterisation 


Prevention of 
release/exposure: 


Physical barrier to prevent 
eye exposure and injury 


Expected residual exposure: 


Not relevant 


Conclusion on risk 
characterisation: 


Risk effectively controlled 


Dermal: Acute, Systemic RCR = 0.035  


Dermal: Long term, Systemic RCR = 0.173  


Combined routes: Acute, 
Systemic 


RCR = 0.335   


Combined routes: Long 
term, Systemic 


RCR = 0.924 


Summed RCR including 
contribution of exposure via 
the environment (see section 
9.x.2.1.3): 0.924 


  


Table 18. Risk characterisation: Control of workers exposure for "Use of product in a spray form" 
[PROC 11] 
 


Route of exposure and type 
of effects 


Risk characterisation ratio Risk characterisation 


Inhalation:  Acute, Systemic RCR = 0.12  


Inhalation:  Long term, 
Systemic 


RCR = 0.18 


Summed RCR including 
contribution of exposure via 
the environment (see section 
9.x.2.1.3): 0.18 


 


Dermal: Acute, Local Qualitative risk 
characterisation 


Prevention of 
release/exposure: 


Physical barrier to prevent 
eye exposure and injury 


Expected residual exposure: 


Not relevant 


Conclusion on risk 
characterisation: 


Risk effectively controlled 







Appendix 1 
 
 


39 
 
 


Route of exposure and type 
of effects 


Risk characterisation ratio Risk characterisation 


Dermal: Acute, Systemic RCR = 0.137  


Dermal: Long term, Systemic RCR = 0.677  


Combined routes: Acute, 
Systemic 


RCR = 0.257   


Combined routes: Long 
term, Systemic 


RCR = 0.857 


Summed RCR including 
contribution of exposure via 
the environment (see section 
9.x.2.1.3): 0.857 


  


10.1.1.2. Consumers 


This exposure scenario does not address consumers. 


10.1.1.3. Indirect exposure of humans via the environment 


Table 19. Risk characterisation for humans exposed via the environment 
 


Route of exposure and type 
of effects 


Risk characterisation ratio Risk characterisation 


Inhalation:  Long term, 
Systemic 


RCR = 1.182E-5  


Oral:  Long term, Systemic RCR = 4.825E-4  


10.1.2. Environment 


10.1.2.1. Aquatic compartment (incl. sediment) 


Table 20. Risk characterisation for the aquatic compartment (incl. sediment and secondary poisoning) 
 


Protection target Risk characterisation ratio Risk characterisation 


Fresh Water (Pelagic) RCR = 0.07  


Fresh Water (Sediment) RCR = 0.068  


Marine Water (Pelagic) RCR = 0.07  


Marine Water (Sediment) RCR = 0.068  


10.1.2.2. Terrestrial compartment 


Table 21. Risk characterisation for the terrestrial compartment (incl. secondary poisoning) 
 


Protection target Risk characterisation ratio Risk characterisation 


Agricultural Soil RCR = 0.051  
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10.1.2.3. Atmospheric compartment 


10.1.2.4. Microbiological activity in sewage treatment systems 


Table 22. Risk characterisation for the microbiological activity in sewage treatment systems 
 


Protection target Risk characterisation ratio Risk characterisation 


Sewage Treatment Plant 
(Effluent) 


RCR = 0.016  


10.2. Overall exposure (combined for all relevant emission/release 
sources) 


10.2.1. Human health (combined for all exposure routes) 


>>>NOTE: When relevant select the combinations of exposure scenarios which could result 
in simultaneous exposure of humans and report the outcome of the assessment here. <<< 


10.2.2. Environment (combined for all emission sources) 


10.2.2.1. Exposure and risks due to all wide dispersive uses 


Table 23. Risk characterisation for the exposure due to all wide dispersive uses 
 


Protection target PEC local due to all wide 
dispersive uses 


Risk characterisation 


Water:    


Fresh Water (Pelagic) 0.07 mg/L RCR = 0.07 


Fresh Water (Sediment) 0.361 mg/kg dw RCR = 0.068 


Marine Water (Pelagic) 0.007 mg/L RCR = 0.07 


Marine Water (Sediment) 0.036 mg/kg dw RCR = 0.068 


Sewage Treatment Plant 
(Effluent) 


0.625 mg/L RCR = 0.016 


Soil:   


Agricultural Soil 0.023 mg/kg dw RCR = 0.051 
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Appendix 2 – ES for Communication  
The example presented in this Appendix exemplifies an ES for communication developed by 
the manufacturer of the substance. Its intended recipient is the first DU in the communication 
chain i.e. a formulator. The ES subsequently developed by the formulator, for the use by 
professional workers, which presents the safe conditions of use of the preparation that 
contains the organic solvent, may have a different content in order to take into consideration 
the other elements of the mixture but also considering the information needs of the end-user.   


 


Section 1: Title section – provides information on the type of use of the substance 
(professional, construction, coating), environmental conditions of use (ERC) and uses in 
which the substance used is evaluated (PROCs) 


Section 2: Conditions of use affecting exposure – only the elements affecting the calculated 
exposure levels are presented – OCs and RMMs required, and assumptions related to the 
modelling tool (e.g. ventilation) 


Section 3: Exposure estimation / RCR – estimated exposure levels and resulting RCRs are 
presented; information in relation to modelling tool used and modifications made to 
compensate for effects of concentration of the substance and dermal protective equipment 
on skin exposure 


Section 4: Scaling advice – a full set of information on parameters affecting exposure level 
estimated for each use (PROC) is provided, together with the information on the tools used. 
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ES FOR COMMUNICATION  


Substance: organic solvent 
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Substance Name: Organic solvent 


EC Number: 


Registration Number: 


Version Number: v.1.0 


Date of Generation/Revision: 2011-06-22 


1. ES 1: Professional end-use (SU 22) – coating of floors 
 


1. Title of Exposure scenario 


Coatings and Paints, Fillers, Putties Thinners PC 9a 


SU19: Building and construction work  


Environment: Wide dispersive outdoor/indoor use of substance in coatings, 
release intended 


ERC 8d 


Worker  


Diluting of the concentrated product - transfer for mixing PROC 8a 


Mixing of the substance into ready-to-use product PROC 5 


Use of hand-held tools - roller or brush application PROC 10 


Use of product in a spray form PROC 11 
 


2. Conditions of use affecting exposure 


2.1 Control of environmental exposure: Wide dispersive outdoor/indoor use of substance 
in coatings, release intended (ERC 8d) 


Conditions and measures related to municipal sewage treatment plant 


Wastewater is to be treated by a municipal STP. Removal from water effectiveness 
[Effectiveness : 87.4%] 


2.2 Control of workers exposure for Diluting of the concentrated product - transfer for 
mixing (PROC 8a) 


Product characteristics 


Concentration of the substance: up to 100% 


Amount used, frequency and duration of use/exposure 


Operation carried out for ≤ 1 hours 


Other operational conditions affecting workers exposure 


Process at room temperature. 
Good general ventilation at workplace assumed. 
Indoor use assumed. 


Conditions and measures related to personal protection, hygiene and health evaluation 


Wear face shield, goggles or safety glasses with side shield. 
Wear nitrile rubber, chloroprene rubber, butyl rubber or other suitable gloves, complying 
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with requirements of the EN 374 with the breakthrough time of 480 min. Effectiveness ≥ 
90% 
Training in relation to use and maintenance of the PPE must be provided to ensure required 
effectiveness of protection. 


Additional good practice advice beyond the REACH CSA 


Use good occupational hygiene practices 


2.3 Control of workers exposure for Mixing of the substance into ready-to-use product 
(PROC 5) 


Product characteristics 


Concentration of substance in product 5 – 25% 


Amount used, frequency and duration of use/exposure 


Operation carried out for ≤ 8 hours. 


Other operational conditions affecting workers exposure 


Process at room temperature 
Good general ventilation at workplace assumed. 
Indoor use assumed. 


Technical and organisational conditions and measures 


Partially closed mixing and blending of chemicals. No open substance transfers. 


Conditions and measures related to personal protection, hygiene and health evaluation 


Wear face shield, goggles or safety glasses with side shield. 
Wear nitrile rubber, chloroprene rubber, butyl rubber or other suitable gloves, complying 
with requirements of the EN 374 with the breakthrough time of 480 min. Effectiveness ≥ 
90% 
Training in relation to use and maintenance of the PPE must be provided to ensure required 
effectiveness of protection. 


Additional good practice advice beyond the REACH CSA 


Use good occupational hygiene practices 


2.4 Control of workers exposure for Use of hand-held tools - roller or brush application 
(PROC 10) 


Product characteristics 


Concentration of substance in product 5 – 25% 


Amount used, frequency and duration of use/exposure 


Operation carried out for ≤ 8 hours. 


Other operational conditions affecting workers exposure 


Process at room temperature 
Good general ventilation at workplace assumed. 
Indoor use assumed. 


Conditions and measures related to personal protection, hygiene and health evaluation 


Wear face shield, goggles or safety glasses with side shield. 
Wear nitrile rubber, chloroprene rubber, butyl rubber or other suitable gloves, complying 
with requirements of the EN 374 with the breakthrough time of 480 min. Effectiveness ≥ 
90% 
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Training in relation to use and maintenance of the PPE must be provided to ensure required 
effectiveness of protection.  


Additional good practice advice beyond the REACH CSA 


Use tools with long handles. 
Use good occupational hygiene practices 


2.5 Control of workers exposure for Use of product in a spray form (PROC 11) 


Product characteristics 


Concentration of substance in product 5 – 25% 


Amount used, frequency and duration of use/exposure 


Operation carried out for ≤ 4 hours 


Other operational conditions affecting workers exposure 


Process at room temperature 
Good general ventilation at workplace assumed. 
Indoor use assumed. 


Conditions and measures related to personal protection, hygiene and health evaluation 


Wear face shield, goggles or safety glasses with side shield. 
Wear a respirator conforming to EN140 with Type A/P2 filter or better. Effectiveness ≥ 90% 
Wear nitrile rubber, chloroprene rubber, butyl rubber or other suitable gloves, complying 
with requirements of the EN 374 with the breakthrough time of 480 min. Effectiveness ≥ 
90% 
Training in relation to use and maintenance of the PPE must be provided to ensure required 
effectiveness of protection. 


Additional good practice advice beyond the REACH CSA 


Use good occupational hygiene practices 


 


3. Exposure estimation and reference to its source 
 


Environment 


Release route Release rate (kg/day) Release estimation method 


Water 9.9 ERC - ERC 8d 


Air  0 ERC - ERC 8d 


Soil 0 ERC - ERC 8d 
 


Protection target Exposure estimate (based 
on: EUSES 2.0) 


RCR 


Freshwater (pelagic) 0.07 mg/L 0.07 


Freshwater (sediment) 0.361 mg/kg dw 0.069 


Freshwater (sediment) 0.361 mg/kg dw 0.069 


Marine water (pelagic) 0.007 mg/L 0.07 


Marine water (sediment) 0.036 mg/kg dw 0.068 


Freshwater food chain (predators)   


Marine water food chain (predators)   







Appendix 2 
 
 


46 
 
 


Marine water food chain (top 
predators) 


  


Effluent 0.625 mg/L 0.016 


Agricultural soil 0.023 mg/kg dw 0.051 


Terrestrial food chain (predator)   


 


Risk characterisation for man via the environment18 


Inhalation: 0 


Oral: 0 
 


Worker exposure 


Long-term, systemic 


Contributing scenario Inhalation  Dermal Combined 
routes 


Exposure estimation 
Method 


Diluting of the 
concentrated product - 


transfer for mixing (PROC 
8a) 


Exposure: 
22.53 
mg/m³ 


RCR: 0.25 


Exposure: 
1.371 mg/kg 


bw/day 


RCR: 0.144 


RCR: 0.395 Inhal: Extended TRA 
workers 


Derm: Extended TRA 
workers 


Mixing of the substance 
into ready-to-use product 


(PROC 5) 


Exposure: 
27.04 
mg/m³ 


RCR: 0.3 


Exposure: 
0.823 mg/kg 


bw/day 


RCR: 0.087 


RCR: 0.387 Inhal: Extended TRA 
workers 


Derm: Extended TRA 
workers 


Use of hand-held tools - 
roller or brush application 


(PROC 10) 


Exposure: 
67.59 
mg/m³ 


RCR: 0.751 


Exposure: 
1.646 mg/kg 


bw/day 


RCR: 0.173 


RCR: 0.924 Inhal: Extended TRA 
workers 


Derm: Extended TRA 
workers 


Use of product in a spray 
form (PROC 11) 


Exposure: 
16.22 
mg/m³ 


RCR: 0.18 


Exposure: 
6.429 mg/kg 


bw/day 


RCR: 0.677 


RCR: 0.857 Inhal: Extended TRA 
workers 


Derm: Extended TRA 
workers 


 


                                                 
 
18 The estimated dose/exposure for man via the environment was very low and it has been rounded down in 
Chesar 1.2 to “0”. The rounding rule will be changed in Chesar 2.0 
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Acute systemic 


Contributing scenario Inhalation  Dermal Combined 
routes 


Exposure estimation 
Method 


Diluting of the 
concentrated product - 


transfer for mixing (PROC 
8a) 


Exposure: 
225.2 
mg/m³ 


RCR: 0. 5 


Exposure: 
1.371 mg/kg 


bw/day 


RCR: 0.029 


RCR: 0.53 Inhal: Extended TRA 
workers 


Derm: Extended TRA 
workers  


Mixing of the substance 
into ready-to-use product 


(PROC 5) 


Exposure: 
54.08 
mg/m³ 


RCR: 0.12 


Exposure: 
0.823 mg/kg 


bw/day 


RCR: 0.018 


RCR: 0.138 Inhal: Extended TRA 
workers 


Derm: Extended TRA 
workers  


Use of hand-held tools - 
roller or brush application 


(PROC 10) 


Exposure: 
135.2 
mg/m³ 


RCR: 0.3 


Exposure: 
1.646 mg/kg 


bw/day 


RCR: 0.035 


RCR: 0.335 Inhal: Extended TRA 
workers 


Derm: Extended TRA 
workers  


Use of product in a spray 
form (PROC 11) 


Exposure: 
54.08   
mg/m³    


RCR: 0.12 


Exposure: 
6.429 mg/kg 


bw/day 


RCR: 0.137 


RCR: 0.257 Inhal: Extended TRA 
workers 


Derm: Extended TRA 
workers  
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4. Guidance to DU to evaluate whether he works inside the boundaries set by the ES (in relation 
to potential for scaling) - adapting parameters of use of substance to individual conditions 


Information relevant for scaling can be found on the following website: “www.xxx ”. 
EUSES 2.0 was used for estimation of environmental exposure   
ECETOC TRA v.2 (extended) was used for estimation of workers exposure. Modifications to the tool 
were made to allow for use of gloves for reducing dermal exposure (effectiveness – 90%), and to 
allow for the reduced level of dermal exposure due to the changed concentration of the substance (5-
25% - effectiveness - 40%). Non-linear scaling used is in line with scaling method applied by the tool 
to respiratory exposure.  


Environment 


Input parameters for scaling 


None  


Scaling advice 


Scaling can be done using the exposure estimation tool originally used (EUSES 2.0). Expert advice 
may be needed.   


Workers 


Input parameters for scaling of workers assessment 


Contributing 
scenario 


PROC Route of 
exposure 
affected 


Duration  
of activity 


(hours/ 
day) 


Concentra-
tion of 


substance  
in mixture  


LEV  
(min. 


effective-
ness) 


Respiratory 
protection 


(min. 
effective-


ness) 


Dermal 
protection 


(min. 
effectiveness) 


Diluting of the 
concentrated 


product - transfer 
for mixing  


PROC 8a dermal 
inhalation 


up to 
1 hour 


up to 100% N/A N/A 90% 


Mixing of the 
substance into the 


ready to use 
product  


PROC 5 dermal 
inhalation 


up to 
8 hours 


up to 25% N/A N/A 90% 


Use of hand-held 
tools – roller or 


brush  


PROC 10 dermal 
inhalation 


up to 
8 hours 


up to 25% N/A N/A 90% 


Use of the 
products in the 


spray form  


PROC 11 dermal 
inhalation 


up to 
4 hours 


up to 25% N/A 90% 90% 


Scaling advice 


Scaling can be done using the exposure estimation tool originally used (ECETOC TRA v.2, extended). 
The tool has been modified to allow for impact of skin protection and concentration of the substance 
on the dermal exposure. Expert advice may be needed. 
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Appendix 3: Acronyms and definitions 19 
 


Chesar - Chemical Assessment and Reporting Tool 


CSR - Chemical Safety Report  


DNEL - Derived No Effect Level  


DU – Downstream User 


ERC - Environmental Release Category  


ECHA - European Chemicals Agency  


ES - Exposure Scenario 


LEV – Local exhaust ventilation 


OC – Operational Conditions 


PNEC - Predicted No Effect Concentration  


PEC - Predicted Environmental Concentration  


PPE – Personal Protective Equipment 


PROC - Process Category 


REACH - Registration, Evaluation, Authorisation and Restriction of Chemicals 


RCR - Risk Characterisation Ratio 


RMM - Risk Management Measure 


SDS – Safety Data Sheet  


STP - Sewage Treatment Plant 


SU - Sector of Use 


 


Derived No-Effect Level (DNEL) - the level of exposure to a substance above which humans 
should not be exposed, as derived from a human health hazard assessment20.  
 


Downstream user - User of a substance, either on its own or in a mixture, in the course of his 
industrial or professional activities. A distributor or a consumer is not a downstream user.  
 
Environmental release category - A pre-set combination of life cycle stage, distribution of 
emission sources, fate of substance in the technical process, level of containment, default 
emission factors (uncontrolled) and presence of waste water treatment , typical for an 
identified use.  
 


                                                 
 
19 Source, unless otherwise stated: Guidance on information requirements and chemical safety assessment 
Chapter R.20: Table of terms and abbreviation (2008 
20 REACH Regulation, Annex I, 1.0.1 
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Exposure assessment - The quantitative or qualitative estimate of the dose/concentration of 
the substance to which humans and/or the environment are or may be exposed.  Exposure 
assessment under REACH consists of two steps: 1) Development of Exposure Scenarios 
and 2) Exposure Estimation, which have to be iterated until it can be concluded that the 
resulting exposure scenarios would ensure adequate control of risks upon implementation.  
 
Exposure estimation - Quantification of exposure, related to the operational conditions and 
risk management measures as described in an exposure scenario. Exposure scenario 
building and the related exposure estimate together build the exposure assessment.  
 
Operational conditions (OC) - Operational conditions include e.g. physical appearance of 
preparation, duration and frequency of use/exposure, amount of substance, room size and 
ventilation rate.  
 
Predicted No-Effect Concentration (PNEC) - the concentration of a substance below which 
adverse effects in the environmental sphere of concern (e.g. water, soil) are not expected to 
occur21. 
 
Process category - Element of the use descriptor system describing the type of technical 
processes applied during manufacturing and use (PROCs).  
 
Professional use22 - In the context of this document, can be taken to mean: ‘use of the 
substance or mixture by tradesmen and other non-industrial employees (e.g. certain 
employees of municipal authorities, hospitals etc) in the course of their work, normally not at 
their own industrial premises; i.e. use by persons other than industrial workers or consumers’ 
 
Risk characterisation ratio (RCR): a comparison of the exposure (or concentration in the 
case on environmental hazards) with the appropriate DNEL (or PNEC) and taking into 
account the risk management measures described in the exposure scenario. The risk 
characterisation determines whether the risks to humans and the environment are 
adequately controlled.  
 
Risk management measures (RMM) - Measures that control the emission of a substance 
and/or exposure to it, thereby controlling the risks to human health or the environment.  They 
include, e.g., containment of process, local exhaust ventilation, gloves, waste water 
treatment, general ventilation.  
 
Sector of use – An element of the use descriptor system describing the sector of economy 
(industry, professional service, private) in which a substance is used as such or in a 
preparation.  
 
 


                                                 
 
21 REACH Regulation, Annex I, 3.0.1 
22 Term not defined under REACH 
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INTRODUCTION  
 


Pursuant to Article 58(3) of the Regulation (EC) No 1907/2006 (REACH) ECHA, taking 


into account the opinion of the Member State Committee (MSC), has to recommend to 


the Commission priority substances for inclusion in Annex XIV specifying for each 


substance recommended for inclusion in Annex XIV the items set out in Article 58(1) of 


REACH (hereafter referred to as “Annex XIV entries”), i.e., ECHA has to specify in its 


recommendation the following draft Annex XIV entries: 


 


• The identity of the substance as specified in section 2 of Annex VI 


• The intrinsic property (properties) of the substance referred to in Article 57 


• Transitional arrangements 


o The sunset date(s) 


o The application date(s) 


• Review periods for certain uses, if appropriate 


• Uses or categories of uses exempted from the authorisation requirement, if any, 


and conditions for such exemptions, if any 


 


In addition, Article 56(3) of REACH provides that Annex XIV shall specify if the 


authorisation requirement applies to product and process oriented research and 


development (PPORD) and if so, the maximum quantity exempted. 


 


Pursuant to Article 58(4) of REACH, prior to sending its recommendation to the 


Commission, ECHA invites all interested parties to submit comments on its draft 


recommendation, and in particular on uses which should be exempt from the 


authorisation requirement. The comments are made available to the MSC which 


considers them when preparing its opinion. ECHA takes the comments submitted by the 


interested parties and the MSC opinion into account when finalising its recommendation.  


 


This document sets out how ECHA prepares its draft Annex XIV entries. 


 


1. Identity of the substance 


 


All the available name(s) for the substance are taken from the Candidate List of 


Substances of Very High Concern for Authorisation (the Candidate List)1. In addition, 


where available, EC number(s) and CAS number(s) are provided.  


 


In the public consultation no comments are expected on the identity of the substances 


(see also point 2 below). 


 


2. Intrinsic properties of the substance referred to in 
Article 57 of REACH 


 


The intrinsic property (properties) referred to in Article 57 of REACH, which led to the 


identification of the substance as a substance of very high concern (SVHC), is taken from 


the Candidate List.  


 


The identity of the substance and the intrinsic properties referred to in Article 57 of 


REACH were confirmed and concluded in the earlier SVHC identification process in 


accordance with Article 59 of REACH, which led to the inclusion of the substance in the 


Candidate List. These elements are not subject to further scrutiny in this phase of the 


authorisation process (recommendation of priority substances for inclusion in Annex XIV) 


                                                 
1 See http://echa.europa.eu/web/guest/candidate-list-table  
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and therefore no comments are expected on these elements of the draft 


recommendation.      


 


 


3. Transitional arrangements 


For each substance subject to authorisation, Annex XIV entries need to specify so-called 


“sunset dates” and “application dates” (Article 58(1)(c) of REACH): 


 


• Sunset date: The date(s) from which the placing on the market and the use of 


the substance shall be prohibited unless an authorisation is granted […] which 


should take into account, where appropriate, the production cycle specified for 


that use. 


 


• Application date: A date or dates at least 18 months before the sunset date(s) 


by which applications must be received if the applicant wishes to continue to use 


the substance or place it on the market for certain uses after the sunset date(s); 


these continued uses shall be allowed after the sunset date until a decision on the 


application for authorisation is taken. 


 


Sections below describe information that ECHA takes into account for determining the 


transitional arrangements to be included in ECHA’s recommendation for the prioritised 


substances. Such information relates to organisational and practical aspects from ECHA’s 


and applicants’ perspectives. 


 


3.1. Sunset dates     
 


Article 58(1)(c)(ii) specifies that the latest application date must be at least 18 months 


before the sunset date. Article 58(1)(c)(i) specifies that the sunset date(s) for uses of a 


substance should where appropriate take into account the production cycles specified for 


those uses. 


 


ECHA has so far seen no reasons to deviate from the 18 months set out in the legal text 


or define criteria for such deviation(s) based on production cycles referred to in Article 


58(1)(c)(i). Therefore, it is proposed to use a standard difference of 18 months 


between the application and sunset dates.  


 


3.2. Latest Application dates2 


Determining the latest application date slots 


Article 58(3) provides that the application and sunset dates shall take account of the 


Agency’s capacity to handle applications in the time provided for. To ensure workability 


for ECHA’s Committees and secretariat when processing the applications, it is important 


that not all applications arrive at the same time. This can be better achieved by setting 


different latest application dates for (groups of) the recommended substances. Setting 


different latest application dates will also assist interested 3rd parties who may wish, in 


accordance with the procedure set out in Article 64(2) of REACH, to provide information 


on alternative substances or technologies for authorisation applications of uses of 


different substances included in Annex XIV. Finally, setting different latest application 


                                                 
2 The latest application date is the latest date by which applications must be received if the applicant wishes to 


continue to use the substance or place it on the market for certain uses after the sunset date. The applicants 
have a possibility to submit their applications at any time before the application date. Applicants may 
obviously also submit an application after the latest application date. However, such applicants may not use 
the substance after the sunset date until authorisation has been granted by the Commission for the applied 
use.  
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dates will assist the Commission, who has to prepare draft authorisation decisions within 


three months of receipt of the opinions of ECHA’s Risk Assessment and/or Socio 
Economic Assessment Committees. 


 


To support the efficient handling of the applications, ECHA has established specific time 


periods for submitting applications for authorisation (“submission windows”) with 3-


month intervals in between, which are normally in February, May, August, and November 


each year. It is proposed that the latest application dates are set in 3 months 
intervals which coincide with the (last days of) the submission windows.  


 


To allow the potential applicants adequate time to prepare their applications for the 


substances included in Annex XIV, it is proposed to use 18 months from the date 


inclusion of the substance into Annex XIV as the standard first latest application 


date for each recommendation.3   


 


In general, the aim is to have a similar workload for each application date slot. However, 


there may be reasons to allocate in a new recommendation less workload to a certain 


latest application date. This can be the case where the latest application dates of 


substances already included in Annex XIV or foreseen to be included4 in this Annex 


coincide with those in the new recommendation.      


 


Allocation of substances to the latest application date slots 


Article 62(3) stipulates that applications may be made for several substances that meet 


the definition of a group of substances in section 1.5 of Annex XI of REACH. As for such 


substances common applications are expected to be received, it is proposed to 


allocate substances potentially fulfilling the definition of a group to the same 


latest application date slot. 


 


Although the time differences between the latest application dates set out in a 


recommendation (i.e. 3-6 months) can be considered as minor compared to the total 


time reserved for the potential applicants to prepare their applications, it is suggested to 


allocate to the “later” latest application date slots substances with uses which may 


require more time to prepare an application. 


 


In a recommendation, latest application date slots will normally correspond to 18, 21 and 


24 months after inclusion in Annex XIV. 


 


Aspects that can be taken into account by ECHA when comparing recommended 


substances in terms of the time required to prepare applications include: 


 


• structure and complexity of supply chain5; 


• registration requirements6; 


                                                 
3    Due to the uncertainty about the actual date of the finalisation of the Commission’s decision on Annex XIV 


amendment it is not practical to set out exact dates in the recommendation. The final dates in the Commission 


decision may be adjusted to coincide with the submission windows. This may result in a slight deviation from 
the latest application date suggested by ECHA.   


4 I.e. substances of previous Recommendations which have not yet been included by the Commission in Annex 
XIV. 


5 The complexity of the supply chain usually affects the time required e.g. to establish communication and 
strategy within it, obtain information from suppliers / downstream users, and prepare an analysis for each 
relevant use. Qualitative factors relevant for assessing the complexity of the supply chains include: length and 
number of layers in a supply chain (vertical complexity); parallel supply chains (horizontal complexity); 
diversity of uses, diversity of actors (including those not directly requiring authorisation, e.g. users of articles), 
number of SMEs, geographical distribution.  
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It should be emphasized that the present lack of alternatives to (some of) the uses of a 


substance or the time needed to transfer to alternatives is not considered as a viable 


reason for prolonging the latest application dates. These aspects are considered in the 


next phase of the authorisation process, i.e., when assessing an authorisation 


application. Article 55 of REACH explicitly stipulates that applicants for authorisation shall 


analyse the availability of alternatives and consider their risks, and the technical and 


economic feasibility of substitution (this has to be included in the analysis of alternatives 


to be submitted as part of the authorisation application in accordance with Art. 62 (4e)). 


This information will be taken into account by the Risk Assessment and Socio-Economic 


Analysis Committees when forming their opinions and by the Commission when taking 


the final decision on an authorisation application. This may have an impact of the 


decision on granting the applied for authorisation and the conditions applicable to the 


authorisation, such as e.g. the length of the time limited review period of the 
authorisation. 


 


As mentioned above, when allocating the recommended substances to the determined 


slots, the associated (foreseen) workload should also be taken into account. The 


prediction of the workload resulting from inclusion of different substances in Annex XIV is 


highly uncertain. The current experience, number of registrations and of registered uses 


(in the scope of authorisation), as well as properties of substance (number and type of 


SVHC endpoints) are used as rough indicators to estimate ECHA’s workload. 


 
 


4. Review periods for certain uses 


 


According to Article 58(1) of REACH it is possible to set review periods for certain uses, if 


appropriate, in Annex XIV.  


 


All authorisation decisions will include review periods which will be based on case specific 


information provided in the applications for authorisation. ECHA has published guidance7 


on the type of information in an application for authorisation which may influence the 


length of the review period when granting an authorisation, in order to increase the 


predictability of review periods for granted authorisations.  


 


As a consequence, it does not seem appropriate to propose a draft Annex XIV entry for 


review periods. It is therefore proposed not to define review periods in ECHA’s 


recommendations. 


 


 


5. Uses or categories of uses exempted from the 


authorisation requirement 


 


5.1. Exemptions under Article 58(2) of REACH 


 


According to Article 58(2) of REACH it is possible to exempt from the authorisation 


requirement uses or categories of uses ‘provided that, on the basis of the existing 


                                                                                                                                                         
6   For substances with no registration requirements per se (e.g. those fulfilling the polymer definition under   


REACH) , industry would be expected to be less organised in terms of forming consortia, compiling lists of 
identified uses, etc.  


7    See RAC’s and SEAC’s approach for establishing the length of the review period  
      (http://echa.europa.eu/documents/10162/13580/seac_rac_review_period_authorisation_en.pdf). 
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specific Community legislation imposing minimum requirements relating to the protection 


of human health or the environment for the use of the substance, the risk is properly 


controlled’. 


 


The decision to grant an exemption from the authorisation requirement under Article 


58(2) is taken by the Commission, based on ECHA’s recommendation. The Commission 


enjoys discretion in deciding whether or not to provide exemptions from authorisations 


pursuant to Article 58(2) REACH. It should however be recalled that the discretion to 


grant an exemption provided for in Article 58(2) of the REACH Regulation is an exception 


to the rule that the placing on the market and the use of substances of very high concern 


should be subject to authorisation, one of the purposes of which is to ensure they are 


phased out where economically and technically feasible (Article 55 of REACH).  


 


ECHA further recalls that it is apparent from the terms of Article 58(2) that: 


 


(a) The obtaining of an exemption is a possibility and not an entitlement; 


(b) The discretion afforded to the Commission only ever arises where there is specific 


minimum EU legislation in place imposing minimum requirements relating to the 


protection of human health or the environment for the use of the substance ensuring the 


risk is properly controlled; it should be noted that in the absence of existing specific EU 


legislation in force, the Commission is prohibited from granting an exemption on the 


basis of Article 58(2) in respect of the substance listed in Annex XIV of REACH; it is 


therefore not sufficient if there is national legislation governing such use; 


(c) Risk assessment and the question as to whether individual operators are able to 


control risks associated with the use of a substance of very high concern are not included 


among the criteria that may constitute a basis for the granting of exemptions of a use. In 


the absence of specific Union legislation the Commission has no discretion to grant an 


exemption under Article 58(2) of the REACH Regulation regardless of the outcome of risk 


assessment. 


 


In preparing its recommendation ECHA will consider the following elements in deciding 
whether to recommend an exemption of a use of a substance: 


 


• There is existing EU legislation (i.e., Regulations and Directives adopted by the EU 


institutions) addressing the use (or categories of use) that is proposed to be 


exempted. Special attention has to be paid to the definition of use in the 


legislation in question compared to the REACH definition of use set out in Article 


3(24) of REACH. Furthermore, the reasons for and effect of any exemptions from 


the requirements set out in the legislation have to be assessed; 


• The existing EU legislation properly controls the risks to human health and/or the 


environment from the use of the substance arising from the intrinsic properties of 


the substance that are specified in Annex XIV; generally, the legislation in 


question should specifically refer to the substance to be included in Annex XIV 


either by naming the substance or by referring to the group the substance 
belongs to e.g. by referring to the classification criteria or the Annex XIII criteria;. 


• The existing EU legislation imposes minimum requirements for the control of risks 


of the use. The piece of legislation has to define the measures to be implemented 


by the actors and to be enforced by authorities in a way that ensures the same 


minimum level of control of risks throughout the EU and that this level can be 


regarded as proper. This can include EU legislation that allows EU Member States 


to impose more stringent requirements than the specific minimum requirements 


set out in the EU legislation in question. Legislation setting only the aim of 


imposing measures (e.g., EU legislation which provides Member States the 


possibility to impose less stringent requirements than that suggested by the EU 


legislation in question) or not clearly specifying the actual type and effectiveness 


of measures to be implemented is not regarded as sufficient to meet the 
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requirements under Article 58(2). Furthermore, it can be implied from the REACH 


Regulation that attention should be paid as to whether and how the risks related 


to the life-cycle stages resulting from the uses in question (i.e. service-life of 


articles and waste stage(s), as relevant) are covered by the legislation. 


 


ECHA will use the above considerations when assessing information that is 


submitted during the public consultation on the draft recommendation in the 


context of suggestions for exemptions from the authorisation requirement in 


accordance with Article 58(2). 


 


Interested parties when preparing any suggestions on exemptions for authorisation 


under Article 58(2) are advised to take into account ECHA’s responses to comments on 


similar requests for exemption submitted by interested parties in earlier public 


consultations on ECHA’s draft recommendations. 8 Furthermore, it should be noted that if 


a use falls under the generic exemptions from authorisation (see Annex 1), there is no 


need to propose an additional specific exemption. 


 


5.2. Exemption of product and process oriented research and 
development 


 


The Annex XIV entries for substances recommended for inclusion in Annex XIV may 


include a specific exemption for the use of the substance in product and process oriented 


research and development (PPORD) up to a defined quantity (Article 56(3)).  


 


So far ECHA has not considered it appropriate to recommend specific exemptions for 


PPORD. However, ECHA notes that an operator may use a substance included in Annex 


XIV for a PPORD activity if that operator has obtained authorisation for that use of the 


substance in accordance with Articles 60 to 64 of the REACH Regulation.  


 


 


                                                 
8 These responses to comments can be found at the following webpage:  


http://echa.europa.eu/addressing-chemicals-of-concern/authorisation/recommendation-for-inclusion-in-the-
authorisation-list/previous-recommendations. 
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Annex 1. Generic exemptions from the authorisation 


requirement 
On-site isolated intermediates and transported isolated intermediates (Art. 2(8)(b) 


REACH). 


Use in medicinal products for human or veterinary use within the scope of Regulation 


(EC)No 726/2004, Directive 2001/82/EC of the European Parliament and of the Council of 


6 November 2001 on the Community code relating to veterinary medicinal products and 


Directive 2001/83/EC of the European Parliament and of the Council of 6 November 2001 


on the Community code relating to medicinal products for human use (Art. 2(5)(a) 


REACH). 


Use in food or feedingstuffs according to Regulation (EC) No 178/2002 including use: 


- as a food additive in foodstuffs within the scope of Council Directive 89/107/EEC of 21 


December 1988 on the approximation of the laws of the Member States concerning food 


additives authorised for use in foodstuffs intended for human consumption; 


- as a flavouring in foodstuffs within the scope of Council Directive 88/388/EEC as a 


flavouring in foodstuffs within the scope of Council Directive 88/388/EEC of 22 June 1988 


on the approximation of the laws of the Member States relating to flavourings for use in 


foodstuffs and to source materials for their production and Commission Decision 


1999/217/EC of 23 February 1999 adopting a register of flavouring substances used in or 


on foodstuffs drawn up in application of Regulation (EC) No 2232/96 of the European 


Parliament and of the Council; 


- as an additive in feeding stuffs within the scope of Regulation (EC) No 1831/2003 of the 


European Parliament and of the Council of 22 September 2003 on additives for use in 


animal nutrition; 


- in animal nutrition within the scope of Council Directive 82/471/EEC of 30 June 1982 


concerning certain products used in animal nutrition (Art. 2(5)(b) REACH). 


Use in scientific research and development (Art. 56(3) REACH). 


Use on plant protection products within the scope of Council Directive 91/414/EEC*  


(Art.56(4)(a) REACH). 


* Directive 91/414/EEC has been repealed by Council Regulation (EC) No 1107/2009 from June 


2011 


Use in biocidal products within the scope of Directive 98/8/EC* (Art. 56(4)(b) REACH). 


* Directive 98/8/EC has been repealed by the Biocidal Product Regulation (Regulation (EU) 
528/2012 ) from 1 September 2013 


Use as motor fuels covered by Directive 98/70/EC of the European Parliament and of the 


Council of 13 October 1998 relating to the quality of petrol and diesel fuels (Art. 56(4)(c) 


REACH). 


Use as fuel in mobile or fixed combustion plants of mineral oil products and use of fuels in 


closed systems (Art. 56(4)(d) REACH). 


Use in cosmetic products within the scope of Council Directive 76/768/EEC in the case of 


substances that are subject to authorisation only because they meet the criteria in Article 


57(a), (b) or (c) or because they are identified in accordance with Article 57(f) only 


because of hazards to human health (Art. 56(5)(a) REACH). 


Use in food contact materials within the scope of Regulation (EC) No 1935/2004 in the 


case of substances that are subject to authorisation only because they meet the criteria 


in Article 57(a),(b) or (c) or because they are identified in accordance with Article 57(f) 


only because of hazards to human health (Art. 56(5)(b) REACH). 


Use of substances when present in mixtures below a concentration limit of 0.1% weight 


by weight (w/w) for substances referred to in Article 57(d), (e) and (f) REACH (Art. 


56(6)(a) REACH). 


Use of substances when present in mixtures below the lowest concentration limits 


specified in Directive 1999/45/EC or in Part 3 of Annex VI to Regulation (EC) No 


1272/2008 which results in the classification of the mixture as dangerous (Art. 56(6)(b) 


REACH). 
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Overview 


The European Chemicals Agency (ECHA)/semiconductor industry collaboration was 
established to gain practical experience in generating exposure scenarios (ESs) that would 
be integral elements of the chemical safety report (CSR). The examples are related to 
industrial use of three substances in production of semiconductor devices (“microchips”).  


Project participants strove to achieve a high level of understanding of semiconductor (SC) 
processes through information sharing and a site visit to observe actual semiconductor 
manufacturing operations. Although not all the details were required or utilised, it established 
a common understanding of the SC industry to allow estimation of exposure to environment 
and workers and to take into account risk management measures (RMM) typically used. 


The three examples of ES identify how each substance is used, the operational conditions 
(OC) and RMM in place and any potential exposures resulting to the environment and 
workers. Those factors, along with specific Predicted No-Effects-Concentration for 
environment (PNEC) and Derived No–effect-Level for human health (DNEL) of the 
substances are required to assess risk and to calculate the Risk Characterisation Ratio 
(RCR).  


In these examples, the waste stage has not yet been addressed since ECHA’s draft 
guidance on exposure assessment for the waste life stage is still under consultation with 
ECHA’s Committees and the EU Member States. 
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1. INTRODUCTION 


1.1 Background 


The European Chemicals Agency approached the European Semiconductor Industry 
Association (ESIA) to collaborate over creating an example ES.  ESIA agreed to participate 
along with the International Sematech Manufacturing Initiative (ISMI) - an international 
consortium of semiconductor manufacturers - and semiconductor chemical suppliers. 


The project team selected three substances that represent generic classes of chemicals 
used in semiconductor manufacturing as well as typical OC and RMM.  These example 
exposure scenarios can serve as a standardised format for suppliers to use in their 
development of CSRs.  


The examples relate to industrial manufacture of semiconductor devices (‘microchips’) on 
silicon wafers1  in fabrication areas (Fab) called ‘clean rooms’ in which the temperature, 
humidity and airborne particle contamination are strictly controlled. The Fab environment is, 
in most cases, thousands of times cleaner than a hospital operating room. Uncontrolled 
chemical vapours and gases are equally controlled as their presence is unacceptable due to 
their potential for contaminating products, as well as for occupational health and safety 
concerns. 


In Fabs a number of RMM are used to prevent and control chemical release to the 
environment and exposure of workers. Chemical dispensing may be totally contained, 
equipment is often enclosed and extraction removes fumes and vapours to air abatement 
systems such as water scrubbers or thermal oxidisers.  In many cases secondary and even 
tertiary redundancy to controls ensure that, in the event that one control fails, other will 
continue to provide the necessary protection.  Numerous voluntary guidelines developed by 
the industry promote manufacturing equipment design that minimises risk to workers during 
normal operation and maintenance procedures.  Although maintenance may require bypass 
of some RMM, additional design, interlocks and deactivation of the equipment prevents 
chemical release and exposure. Local exhaust ventilation (LEV) is often used, where there is 
a risk of exposure to chemical substances present in the workplace atmosphere and, with 
personal protective equipment (PPE), reduces the exposure of the worker. 


1.2 Building the exposure scenario and exposure est imation   


The Exposure Scenario was developed using ECHA guidance. Information on the OC and 
RMM were provided by industry stakeholders.  Chemical suppliers provided substance 
specific information to allow derivation of substance DNEL and PNEC. Suitable quality, 
representative measured exposure data was not available for the conditions described in the 
ESs; therefore the expected exposure concentration for workers and the predicted 
environmental concentration (PEC) were calculated using “ECETOC TRA2” and “EUSES 
2.13”, two TIER 1 computer models. These two models can make exposure assessments 
based upon assumptions on conditions of use, including those encoded in given process 
categories (PROCs) or environmental release categories (ERCs) 4 , and substance 
characteristics.  If the predicted exposure is below DNEL/PNEC (i.e., the RCR is less than 1), 


                                                 
1 A wafer  is a thin slice of semiconductor material, such as a silicon crystal, used in the fabrication of integrated 
circuits and other microdevices ( Source Wikipedia : http://en.wikipedia.org/wiki/Silicon_Wafer) 
2 www.ecetoc.org/tra 
3 www.ecb.jrc.ec.europa.eu/euses 
4 PROCs and ERCs are elements of the use descriptor system contained in the ECHA Guidance Document R.12 
(  http://guidance.echa.europa.eu/docs/guidance_document/information_requirements_r12_en.pdf ). Other 
relevant input parameters to run the TIER 1 models are for example: the substance amount (EUSES), indication 
whether the use takes place under industrial conditions or not and whether an LEV is present or not.   
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the conditions of use assumed for the TIER 1 exposure estimate may be used in the ES. 
Otherwise, higher TIER model or actual monitoring data for environmental releases and 
worker exposure is required.  The TIER 1 modelling approach was seen as appropriate for 
the three example substances and the data (including RCR) for each ERC and PROC are 
provided at the end of each ES. 


Selection of use descriptors is required to roughly characterise how the substance is used 
and to determine exposure of the environment and worker. Assigning the PROCs and ERCs 
proved to be a challenge because no single descriptor appeared to fit well without adding 
qualifiers. The following PROCs and ERCs were chosen from the descriptor pick-list 
contained in Appendix R.12.1 to R.12.6 of the ECHA Guidance on Use Descriptor System 
(R12).  Please note that since none of these pick-list categories was 100 percent applicable, 
the project team described the process and assigned the best fitting PROC/ERC. Also note 
that other descriptors could apply to different applications within SC manufacturing.  


• PROC 1 was used to describe the use of reactive processing aids  within 
rigorously contained equipment and delivery systems.  


• PROC 8b was used to describe manual dispensing of the chemical into 
process equipment, typical maintenance activities, cleaning of equipment, and 
sampling.  


• PROC 13 was used to describe dipping of wafers into open baths. 
• ERC 6b was used to describe the enclosed use of reactive processing aids. 
• ERC 4 was used to describe general use of processing aids. 


1.3 Selection of examples  


The project team selected three substances that represent generic classes of chemicals 
used in semiconductor manufacturing as well as typical OC and RMM. Derivation of PNEC 
and DNEL has been performed based on available information on toxic and ecotoxic effects 
of the substances. For local effects a qualitative assessment has been performed. In all 
cases, the most conservative approach has been taken in calculating DNELs and PNECs.  
DNELs and PNECs have been used to calculate the RCR in order to demonstrate safe use 
of the substance.  


An exposure estimation and risk characterisation table has been attached to each exposure 
scenario document in order to provide scientific background of the assumptions. The 
summary table is not in the format required for the CSR and it has to be interpreted only as 
supporting information, not as a reference document.  


Please note :  All information reported in this document, including the calculated DNELs and 
PNECs, are functional only within the scope of the project (exemplification of exposure 
scenario), and do not expose ECHA or other project participants to any legal obligation. 


1.4 Project Outcome  


Exposure scenarios form the foundation of chemical safety assessments and CSR under 
REACH. Based on the risk characterisation for human health and environment in the three 
completed exposure scenarios, the risks are controlled adequately for the three example 
substances. The results of the project are available in the standard format of a final exposure 
scenario for chemical safety report as described in the ECHA’s Guidance on information 
requirements and chemical safety assessment, part D: exposure scenario building5. The 
three exposure scenarios finalised in this joint project, are a first practical example published 


                                                 
5 http://guidance.echa.europa.eu/docs/guidance_document/information_requirements_ESformat_en.pdf?vers=27-
05-10 







 


5 


by ECHA on how exposure scenarios for hazardous substances under REACH could look 
like6. Other examples may follow. The joint project team evaluated the applicability of the 
strictly controlled conditions7 (SCC) concept to the semiconductor manufacturing process, 
and came to the conclusion that SCCs are, in some cases, applicable to workers protection 
(PROC 1 activities) but not to the environment in the three examples evaluated. 


General considerations 


The initial ECHA guidance questionnaire to gather industry and process information was 
drafted based on the model of the questionnaire used for the update of the Guidance on 
intermediates. It proved to be very informative but more extensive than required to assess 
risk and complete the final ES. The exercise brought all participants up to a common 
understanding of the potential information requirements of an ES and the semiconductor 
industry processes.  


Although the semiconductor industry’s production processes, manufacturing tool sets, and 
environmental health and safety (EHS) standards are uniform to a great degree, some 
differences exist and agreeing on a single data set to represent all semiconductor 
manufacturing operations was difficult. For example, the majority of sites discharge to a 
municipal sewage treatment plant (STP); however, a few sites directly discharge after on-site 
wastewater treatment. In order to reflect the worst-case realistic scenario, the STP was not 
considered in calculations of exposure estimations. Additionally, some sites used enclosed, 
fully automated process equipment with robotics to handle the wafers and chemicals, while 
other sites use manual operations with administrative controls.  


                                                 
6 Please note: The operational conditions and risk management measures are not yet presented in standardised 
and harmonised phrasing, since the standardisation of risk management phrases at EU level is still at a relatively 
early stage of development.  
7 Please note that the term ’Strictly Controlled Conditions’ is not used here in relation to intermediates 
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2  ISSUES AND LESSONS LEARNED 


 


2.1 Issue 1: Site specific conditions and general c onditions of use 


Environmental mass balance data required for calculating releases to air, water and waste 
on a substance and SC process basis are difficult to obtain; moreover, it is difficult to 
determine a single set of conditions that are reflective of every semiconductor facility. 


Duration and frequency of activities are different across the industry sector; therefore, it is 
difficult to establish a single set of conditions reflective of every semiconductor facility. 


Agreement on a single realistic data set across the industry was a big challenge because 
manufacturing sites vary in age, loading, process technology and operational conditions.    


Lesson Learned  


The description of generic and representative conditions of use vs. site-specific conditions is 
one of the major challenges that registrants have to face when preparing the CSR dossiers 
under REACH.  


The analysis of specific cases of use for substances in the SC industry led to the conclusion 
that one of several approaches could be followed (e.g. worst case, average or default 
assumptions). The industry and suppliers decided that, because conditions varied from site 
to site, the representation of general conditions would be based on the least controlled 
condition or worst case. 


2.2 Issue 2: Exposure estimation 


The TIER 1 tool used for predicting worker exposure – ECETOC TRA – does not model 
‘clean room’ conditions (controlled environment, high air exchange rates, etc.) and therefore 
overestimates exposure, resulting in higher RCR. 


The selection of appropriate PROCs for specific processes proved to be difficult. This was 
especially difficult for non-manufacturing activities such as maintenance operations. This 
problem can result in the TIER 1 tool over-estimating risk and not modelling true to the 
operational conditions.  


While a significant amount of monitoring data was available from some sites, it was not 
representative for all semiconductor operations due to differences in processes and risk 
management measures. 


Lesson Learned 


Computer based TIER 1 exposure tools were used. For these examples, the TIER 1 
exposure estimation compared with DNELs and PNECs showed control of risks. Thus no 
further refinement was needed. The TIER 1 tools are very conservative and, for other 
processes and substances used in semiconductor manufacturing, may not demonstrate safe 
use.  In those instances, the use of monitoring data may be necessary. 


2.3 Issue 3: Risk management measures      


The semiconductor industry applies certain standard RMM which do not target a specific 
substance but a group of substances with similar hazard characteristics. For example, most 
major production sites are equipped with air abatement systems (water scrubbers and 
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thermal oxidisers) that are designed to reduce air emissions for a variety of substances. It 
was a challenge to specify a generic removal efficiency for a specific substance.  


In most cases, permit limits vary, based on local operations and permit requirements 


Lesson Learned 


When TIER 1 modelling tools are used for exposure estimation, a default value is used for 
the expected effectiveness of RMM8. If default estimations are not adequate to guarantee 
control of risk, then the use of higher TIER models or measured data is recommended.  


2.4 Issue 4: RMM and risk characterisation 


In some cases (e.g., substance in Example 1) it was also discovered that, where standard air 
abatement were applied, these RMM could generate a secondary impact on the water 
compartment by transferring the substance and reactive by-products from air to water. The 
impact to water was estimated to be higher than the impact of the substance directly 
released to air without any RMM; however, safe use was still demonstrated (in part due to a 
very low volume of the substance used). 


Lessons Learned 


It is not uncommon that the application of a standard RMM for air emission could generate a 
risk to the water compartment. 


                                                 
8 Please note: For the environmental TIER 1 exposure estimate based on EUSES it is always assumed that no 
risk management measures are applied (and thus the effectiveness of RMM is zero). 
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3 EXAMPLES 


3.1 Example 1 (substance A) 


Example 1 is representative of a substance in liquid form that is classified harmful (Xn) - risk 
phrases: R10 (Flammable), R20 (Harmful by inhalation), R36 (Irritating to eyes), R37 
(Irritating to respiratory system). The substance does not meet the criteria for being classified 
as hazardous for the environment. It hydrolyses quickly (4.4 h half-life at pH 7) and is readily 
biodegradable. 


The substance is used in a vapour form. It reacts on use and it is applied in enclosed system. 
The un-reacted portion of the substance (<10% worst case assumption) is initially discharged 
to air abatement system (water scrubber at pH 4, hydrolysis half-life – 0.1 hour)) where it is 
quickly and almost completely hydrolysed. It has been estimated that <1% of the initial 
amount of the substance is discharged from the scrubber to the receiving water body.  No 
relevant waste stream to treat. 


3.1.1 Exposure Scenario   


 


 


9.1 “Industrial use of reactive processing aids in production of semiconductor devices”  


List of all use descriptors from the stage and all uses under it (from life cycle 
tree) 


ERC6b, SU16; PROC1 


Contributing environmental scenario: reaction (gaseous) on use in  batch 
process for production of semiconductor devices (industrial) 


ERC 6b 


Contributing worker scenario:: reaction (gaseous) on use in rigorously 
contained batch process 


PROC1  


9.1.1 Exposure Scenario  


Explanation on technical processes and  activities covered: 


production of semiconductor devices in batch process with low pressure chemical vapour deposition (LPCVD) 
and plasma enhanced (PECVD) in dedicated equipment to deposit thin films of silicon dioxide onto the surface 
of silicon wafers (including substance supply system feeding the reaction chamber). “Clean room 
environment” conditions apply. 


9.1.1.1 Control of environmental exposure : Reactio n (gaseous) on use in  batch process for 
production of semiconductor devices (industrial)  - ERC6b 


Further specifications: 


Product characteristics 


Physical state  of the substance (at 25˚C and atmospheric pressure): liquid 
Physical state of the substance when used: vapour with inert carrier gas (fed into chamber at negative 
pressure)  
Closed loop supply system, rigorously contained coupling to production equipment 


Amounts used 


0.03 kg/day – 10 ton/year per site 


Frequency and duration of use / exposure 


Continuous 
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9 If a scrubber is applied as an industry default RMM, then impact on water compartment has to be evaluated. 


Environment factors not influenced by risk managemen t   


Receiving river flow rate ≥18000 m3/day, (default assumption)  


Other given operational conditions affecting enviro nmental exposure  


>90% of substance A reacts on use: <10% initially sent to air abatement system (scrubber)  
Effluent flow rate: 2000 m3/day (default assumption) 


Technical conditions and measures at process level (source) to prevent release 


 


Technical onsite conditions and measures to reduce or limit discharges, air emissions and releases to  
soil 


Substance A hydrolyses in the scrubber9 (efficiency 90%) and <1% of substance A is released to waste water 
Products of hydrolysis are substances D and E, not meeting the criteria to be classified as hazardous for 
human health and the environment 


Organisational  measures to prevent/limit release f rom site 


A combination of organisational and technical measures (spill containment and leak detection) should be used 
to prevent and detect unexpected releases 


Conditions and measures related to municipal sewage  treatment plant 


N/A 


Conditions and measures related to  external treatm ent of waste for disposal  


Not addressed  


Conditions and measures related to  external recove ry of waste  


Not addressed  


Additional good practice advice beyond the REACH CSA  
Note: The measures reported in this section have no t been taken into account in the exposure 
estimates related to the exposure scenario above. T hey are not subject to obligation laid down in 
Article 37 (4) of REACH  


Biological water treatment plant should be considered as good practice for waste water treatment when no 
municipal STP is available. Water scrubber is suggested to reduce emission of substance A in air   
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9.1.1.2. Control of workers exposure: reaction (gas eous) on use in rigorously contained batch process 
- PROC1 


Further specification: 


� loading and unloading of wafers to/ from production equipment 
� maintenance  
� connecting and disconnecting of containers to/from delivery system 


Product characteristic 


See above 


Amounts used 


Not relevant 


Frequency and duration of use/exposure 


>4 hr/day  


Human factors not influenced by risk management   


Default ECETOC modelling values were used in calculation of workers exposures  


Other given operational conditions affecting  worke rs exposure  


N/A  


Technical conditions and measures at process level (source) to prevent release 


Rigorously contained  production process 
� Processes take place in enclosed process chambers under vacuum conditions 
� Process chambers are to be automatically purged with an inert gas (Nitrogen or Helium), until all traces of 


substance A are removed before they are opened for process or maintenance purpose 
Rigorously contained supply containers changeover 
� Substance A delivery system and pipe system must be purged with inert gases, e.g. Nitrogen or Helium, 


before containers are changed 


Technical conditions and measures to control disper sion from source towards the worker 
 


Organisational measures to prevent /limit releases,  dispersion and exposure  


Containers and valves must be visually checked before they are connected to line of the Substance A delivery 
system 
Substance A containers and bubblers must be provided with delivery valves that must be kept closed when 
they are being connected or disconnected to the delivery system    


Conditions and measures related to personal protect ion, hygiene and health evaluation 


  


Additional good practice advice beyond the REACH CSA  
Note: The measures reported in this section have no t been taken into account in the exposure 
estimates related to the exposure scenario above. T hey are not subject to obligation laid down in 
Article 37 (4) of REACH  


Leak sensors and automatic shut-off valves can be installed to protect workers against accidental, 
uncontrolled leak/release of the substance  
Workers training should include information about the risks related to chemical substance/s they may be 
exposed to and safe operation procedures  
While skin and inhalation exposure are not expected, safety glasses, viton, rubber or other suitable gloves, 
and half-face respirator with multipurpose or type A cartridge  (or other suitable respiratory protection) with 
90% efficiency can be used during container change-out and equipment maintenance   
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3.1.2 Substance information -substance A- reactive processing aid   


 


General properties 
1 IUPAC name  
2 Chemical Abstract Number  
3 Chemical formula   
4 Molecular weight   


5 
Physical state (solid, liquid, gas) at 20ºC and 
101.3 Pa Liquid 


6 Melting/freezing point  ~ -80ºC 
7 Boiling point  163-168ºC 
8 Vapor pressure (20ºC) 2.5 hPa 
9 Water solubility  1490 mg/l  


10 Octanol Water partitioning coefficient (log Kow) 0.04@ 40ºC  
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Information on stability (biological degradation, 
hydrolysis, photo-degradation, atmospheric 
degradation (half-life in water, soil, air) 


Hydrolysis half life:  
0.1 h @ pH 4; 4.4 h @ pH 7; 


0.2 h @ pH 9 


Classification and labelling  
12 substance classified as CMR PBT/vPvB NO 


13 Substance classification (R phrases)  


R10 (Flammable) 
R20 (Harmful by inhalation)  
R36 (Irritating to eyes) 
R37 (Irritating to respiratory system)  


Toxicological information  
14 DNEL Long-term inhalation systemic  2.47 mg/m3 
15 DNEL Long-term dermal systemic  11.3 mg/kg bw/d  
16 DNEL oral exposure, consumer  10 mg/kg/day  
17 DNEL Man via environment  1.24 mg/m3 


Ecotoxicological information  
18 Acute aquatic toxicity fish (LC50)  >245 mg/l  


 19 Acute aquatic toxicity Daphnia (EC50)  >75 mg/l  
 20 Acute aquatic toxicity Algae (IC50) >22 mg/l 
21 Fate and behaviour in the environment  
22 Degradation (abiotic) 


readily biodegradable; not bio-accumulative  
rapid hydrolysis 


23 PNEC freshwater 0.02 mg/l  
24 PNEC freshwater sediment 0.1 mg/kg dw  
25 PNEC marine water 0.002 mg/l  
26 PNEC marine water sediment 0.01 mg/kg dw  
27 PNEC agricultural soil 0.01 mg/kg dw  
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3.1.3 Environmental exposure estimation and risk ch aracterization 


3.1.3.1 Contributing scenario: reaction on use in b atch process (ERC6b) 


Main assumptions made in the exposure scenario driving the exposure estimation: 
 


� amount used at the site: 0.03 ton/day (10 ton/year) 
� no municipal STP available 
� effluent flow rate (2.000 m3/day) and river flow rate (18.000 m3/day) - default 


assumptions 
� 90% of substance A reacts on use  


Two worst case discharge conditions have been investigated:  
Case A) 10% of substance A is directly discharged into air - No RMM 
Case B) 10% of substance A is initially discharged into air scrubber with all substance 
transferred into the aqueous phase and partially hydrolyzed (90% of effectiveness) inside the 
scrubber before being discharged into surface water. The exposure scenario is based on 
case B. 


Environmental assessment - Case A 
 


Endpoint Exposure 
concentration 


PNEC* Risk Characterisation 
Ratio 


PEC_fw 6.22E-08 mg/l 0.02 mg/l 3.11E-06 
PEC_fw sed 2.92E-07 mg/kg dw 0.1 mg/kg dw 2.92E-06 
PEC_mw 1.53E-08 mg/l 0.002 mg/l  7.65E-06 
PEC_mw sed 7.19E-08 mg/kg dw 0.01 mg/kg dw 7.19E-06 
PEC_fw predator not required not bio-accumulative not required 
PEC_mw predator not required not bio-accumulative not required 
PEC_mw top pre. not required not bio-accumulative not required 
PEC_terrestrial pre. not required not bio-accumulative not required 
PEC soil 7.23E-05 mg/kg dw 0.01 mg/kg dw 0.007 


* PNEC fresh and marine water have been calculated on the basis of ecotoxicological information provided by 
industry.  Conservative assessment factors were used. PNEC soil and sediments were calculated from 
equilibrium partitioning equation. 


Men via environment – Case A 
 


Endpoint Exposure 
concentration 


DNEL** Risk Characterisation 
Ratio 


Total daily dose  8.79E-06 mg/kg/d 10 mg/kg/d 8.79E-07 
PEC air  7.62E-04 mg/m3 1.24 mg/m3 6.14E-04 


** DNEL has been calculated on the basis of toxicological information provided. Conservative assessment factors 
were used. 
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Environmental assessment - Case B 
 


Endpoint Exposure 
concentration 


PNEC* Risk Characterisation 
Ratio 


PEC_fw 0.015 mg/l 0.02 mg/l 0.75 
PEC_fw sed 0.07 mg/kg dw 0.1 mg/kg dw 0.705 
PEC_mw 0.0015 mg/l 0.002 mg/l  0.75 
PEC_mw sed 0.007 mg/kg dw 0.01 mg/kg dw 0.705 
PEC_fw predator not required not bio-accumulative not required 
PEC_mw predator not required not bio-accumulative not required 
PEC_mw top predator not required not bio-accumulative not required 
PEC_terrestrial predator not required not bio-accumulative not required 
PEC soil 6.97E-10 mg/kg dw 0.01 mg/kg dw 6.97E-08 


* PNEC fresh and marine water have been calculated on the basis of ecotoxicological information provided by 
industry.  Conservative assessment factors were used. PNEC soil and sediments were calculated from 
equilibrium partitioning equation. 


 Men via environment – Case B 
 


Endpoint Exposure 
concentration 


DNEL** Risk Characterisation 
Ratio 


Total daily dose  4.23E-04 mg/kg/d 10 mg/kg/d 4.23E-05 
PEC air  1.19E-08 mg/m3 1.24 mg/m3 9.59E-09 


** DNEL has been calculated on the basis of toxicological information provided. Conservative assessment factors 
were used
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3.1.4 Workers exposure estimation and risk characte rization 


3.1.4.1 Contributing scenario: reaction on use in r igorously contained 
batch process (PROC1 ) 


Main assumptions made in the exposure scenario driving the exposure estimation 
 


� rigorous containment 
� frequency and duration of use/exposure >4h/d 
� no PPE required to control risk; availability of suitable PPE is recommended as good 


practice  
� LEV not required to control risk 


Mode and route of exposure Exposure concentration DN EL* Risk Characterisation 
Ratio 


Long-term inhalation systemic 0.087 mg/m3 2.47 mg/m3 0.035 
Long term dermal systemic 0.343 mg/kg bw/d 11.3 mg/kg bw/d 0.031 
Long-term inhalation local not available** not derived** qualitative assessment 
Long-term dermal local not available*** not derived***   qualitative assessment  
Acute inhalation local not available** not derived**    qualitative assessment 
Acute inhalation systemic not available** not derived** qualitative assessment 
Acute dermal local not available** not derived** qualitative assessment 
Acute dermal systemic not required**** not required**** not required 
Oral exposure, consumer use not assessed 10 mg/kg/day  not assessed 


* DNEL has been calculated on the basis of toxicological information provided. Conservative assessment factors 
were used  
** No data available. Qualitative assessment performed based on OC and RMM  
*** No data available. Qualitative assessment performed based on OC and RMM (for risk to eyes) 
**** The substance does not meet the criteria to be classified for dermal systemic effects 
 


 


Qualitative assessment 10   


Risk of adverse effects due to long term local inhalation and dermal exposure, acute local 
exposure to skin, eyes and respiratory tract and systemic effects due to acute inhalation 
exposure is controlled by rigorous containment as described in contributing scenario 1. 


                                                 
10 This qualitative assessment has not been fully conducted during the project. The statement is to be 
understood as an example of information that could be part of a qualitative risk characterisation. 
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3.2 Example 2 (substance B) 


 


Example 2 is representative of an inorganic acid used in liquid form. The substance is 
classified corrosive (C) with risk phrase: R34 (Causes burns). The substance does not meet 
the criteria for being classified as hazardous for the environment. This substance is used in 
enclosed (no likelihood of exposure for workers) and partially open equipment (some 
potential for exposure). The substance is a processing aid and does not react on use. Used 
acid is discharged to waste water neutralisation system where 95% of it is neutralised (worst 
case assumption) before being discharged to receiving water body. A small fraction of the 
substance (less than 0.1%) is discharged to air. 
 


3.2.1 Exposure Scenario   


9.1 “Surface treatment with inorganic acids in prod uction of semiconductor devices”    


List of all use descriptors from the stage and all uses under it (from life cycle 
tree) 


ERC 4, SU16, PROC 1, 
PROC 8b, PROC 13 


Contributing environmental scenario: surface treatment of wafers with water 
borne acids  in production of semiconductor devices 


ERC 4 


Contributing worker scenario 1: use in rigorously contained processes 
(automatic equipment) 


PROC 1 


Contributing worker scenario 2: transfer of acid from bottles to process tanks, 
cleaning of equipment, maintenance and sampling   


PROC 8b  


 


Contributing worker scenario  3 : treatment  of wafers by dipping in acid bath PROC 13 
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9.1.1 Exposure Scenario  


Explanation on technical processes and activities covered: 


production of semiconductor devices in batch processes in dedicated equipment (wet benches, spin etchers)   
by dipping and pouring. Equipment could be operated:  


• automatically (rigorously contained process) or    
• manually (partially open process). 


“Clean room environment” conditions apply.  


9.1.1.1 Control of environmental exposure : Industr ial  surface treatment of silicon wafers -  ERC 4  


Further specifications: 


Product characteristics 


Physical state  of the substance when purchased and used (at 25˚C and atmospheric pressure): liquid  
Concentration 85% w/w  


Amounts used 


0.1 ton/day – 30 ton/year per site  


Frequency and duration of use 


Continuous process 


Environment factors not influenced by risk managemen t   


Receiving river flow rate ≥18000 m3/day, (default assumption) 


Other given operational conditions affecting enviro nmental exposure  


Evaporation loss <0.1% of acid used     
99.9% of acid is discharged to waste water   
Effluent flow rate: 2000 m3/day (default assumption) 


Technical conditions and measures at process level (source) to prevent release 


N/A 


Technical onsite conditions and measures to reduce or limit discharges, air emissions and releases to  
soil    


Water: waste water neutralisation system (effectiveness >95%) must be installed before discharging to river 
Waste: sludge from water treatment to be collected onsite as waste    


Organisational  measures to prevent/limit release f rom site  


A combination of organisational and technical measures (spill containment and leak detection)should be used  
to prevent and detect unexpected releases 


Conditions and measures related to municipal sewage  treatment plant 


N/A 


Conditions and measures related to external treatme nt of waste for disposal  


Closed loop supply system used for large containers (>200l)  
Not further adressed 


Conditions and measures related to  external recove ry of waste  


Not addressed 
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Additional good practice advice beyond the REACH CSA  
Note: The measures reported in this section have no t been taken into account in the exposure 
estimates related to the exposure scenario above. T hey are not subject to obligation laid down in 
Article 37 (4) of REACH 


 


9.1.1.2. Control of workers exposure:  contributing  scenario 1  
use in rigorously contained processes - PROC 1  


Further specifications: 


loading/unloading of wafers to/from automatic equipment  


Product characteristic 


See above 


Amounts used 


Not relevant 


Frequency and duration of use/exposure 


>4 hr/day (default assumption) 


Human factors not influenced by risk management   


Default ECETOC modelling values were used in calculation of workers exposures 


Other given operational conditions affecting  worke rs exposure  


None   


Technical conditions and measures at process level (source) to prevent release 


Rigorously contained  production process: 
� processes take place in enclosed, automated process equipment,  
� rinsing and drying steps are to be automatically performed to guarantee that no residue of the 


inorganic acid is present on the wafer when they are downloaded from the equipment  


Technical conditions and measures to control disper sion from source towards the worker 


 


Organisational measures to prevent /limit releases,  dispersion and exposure  


  


Conditions and measures related to personal protect ion, hygiene and health evaluation 


Not relevant. No skin or inhalation exposure during normal operation 


Additional good practice advice beyond the REACH CSA  
Note: The measures reported in this section have no t been taken into account in the exposure 
estimates related to the exposure scenario above. T hey are not subject to obligation laid down in 
Article 37 (4) of REACH  


Leak sensors and automatic shut-off valves can be installed to protect workers against accidental, 
uncontrolled leak/release of the substance  
Workers training should include information about the risks related to chemical substance/s they may be 
exposed to and safe operation procedures  
While skin and inhalation exposure are not expected, safety glasses, acid-resistant gloves, and half-face 
respirator fitted with multipurpose or other cartridge suitable for acid vapours (or other suitable respiratory 
protection) with 90% efficiency can be used 
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9.1.1.3. Control of workers exposure: contributing scenario 2   
manual transfer of bottled acid to process tanks, m aintenance, containers handling/connection and 
sampling - PROC 8b 


Further specifications:  


� filling of process tanks - transfer of acid from plastic bottle/s to process tanks   
� maintenance of equipment 
� sampling 
� connecting and disconnecting of containers to/from delivery system 


Product characteristic 


See above 


Amounts used 


Not relevant 


Frequency and duration of use/exposure 


 >4 hr/day (default assumption) 


Human factors not influenced by risk management   


Default ECETOC modelling values were used in calculation of workers exposures  


Other given operational conditions affecting  worke rs exposure  


Indoor use 


Technical conditions and measures at process level (source) to prevent release 


 


Technical conditions and measures to control disper sion from source towards the worker 


Equipment must be provided with LEV (Effectiveness of 97% - Default ECETOC modelling value) 
Acid baths should be covered when not in direct use 


Organisational measures to prevent /limit releases,  dispersion and exposure  


Operators should be fully trained  
Containers are to be checked for integrity and cleanliness upon arrival at the site 
Regular check and maintenance of delivery lines must be performed 


Conditions and measures related to personal protect ion, hygiene and health evaluation 


Acid resistant gloves, face shield, chemical resistant aprons/suits and foot protection 11. 


Additional good practice advice beyond the REACH CSA  
Note: The measures reported in this section have no t been taken into account in the exposure 
estimates related to the exposure scenario above. T hey are not subject to obligation laid down in 
Article 37 (4) of REACH  


Leak sensors and spill containment structures can be installed to protect workers against accidental, 
uncontrolled leak/release of acid  
Workers training should include information about the risks related to chemical substance/s they may be 
exposed to and safe operation procedures 
Half-face respirator fitted with multipurpose or other cartridge suitable for acid vapours (or other suitable 
respiratory protection with efficiency of 90% or more) can be used 


 


                                                 
11 Use of skin protection is required as a result of the qualitative assessment – due to corrosive properties of the 
substance. Note that this recommendation is not a result of the assessment with the TIER 1 tool.  
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9.1.1.4. Control of workers exposure: contributing scenario 3  
treatment of wafers by dipping in acid bath - PROC 1 3 


Further specifications: 


dipping of silicon wafer into acid bath   


Product characteristic 


See above 


Amounts used 


Not relevant 


Frequency and duration of use/exposure 


>15 to 60 min/day  


Human factors not influenced by risk management   


None 


Other given operational conditions affecting  worke rs exposure  


Default ECETOC modelling values were used in calculation of workers exposures 


Technical conditions and measures at process level (source) to prevent release 


 Indoor use 


Technical conditions and measures to control disper sion from source towards the worker 


Workers exposure has been evaluated under the assumption that LEV is installed and operational with 90% 
effectiveness (default ECETOC modelling value) 
Special handling tools should be used to prevent direct skin contact with the acid and minimise respiratory 
exposure  


Organisational measures to prevent /limit releases,  dispersion and exposure  


Operators must be fully trained. All equipment, including LEV and PPE used, must be well-maintained 


Conditions and measures related to personal protect ion, hygiene and health evaluation 


Acid resistant gloves, face shield, chemical resistant aprons/suits and foot protection12  


Additional good practice advice beyond the REACH CSA  
Note: The measures reported in this section have no t been taken into account in the exposure 
estimates related to the exposure scenario above. T hey are not subject to obligation laid down in 
Article 37 (4) of REACH  


Leak sensors and spill containment structures should be installed to protect workers against accidental, 
uncontrolled leak/release of acid 
Workers training should include information about the risks related to chemical substance/s they may be 
exposed to and safe operation procedures  
Half-face respirator fitted with multipurpose or other cartridge suitable for acid vapours (or other suitable 
respiratory protection with efficiency of 90% or more) can be used  


 


                                                 
12 Use of skin protection is required as a result of the qualitative assessment – due to corrosive properties of the 
substance. Note that this recommendation is not a result of the assessment with the TIER 1 tool. 
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3.2.2 Substance information - substance B-  inorganic acid 


 


General properties 
1 IUPAC name  
2 Chemical Abstract Number  
3 Chemical formula   
4 Molecular weight   


5 
Physical state (solid, liquid, gas) at 20ºC and 
101.3 Pa Liquid 


6 Melting/freezing point  - 20 ºC 
7 Boiling point 158 ºC 
8 Vapor pressure (20ºC) 2 hPa 
9 Water solubility  750000 mg/l 


10 Octanol Water partitioning coefficient (log Kow) -0.77  


Classification and labelling  
11 substance classified as CMR PBT/vPvB NO 


12 Substance classification (R phrases)  R34 (causes burns) 


Toxicological information  
13 DNEL Long-term inhalation local 1.4 mg/m3 


14 DNEL Long-term inhalation systemic 1.8 mg/m3 


15 DNEL Long-term dermal systemic 14.0 mg/kg/d 


16 DNEL oral exposure, consumer 2.55 mg/kg/d 


17 DNEL inhalation exposure, consumer 0.815 mg/m3 


Ecotoxicological information  
18 Fate and behaviour in the environment not biodegradable; not bio-accumulative 


 19 PNEC freshwater 0.4 mg/l 
 20 PNEC freshwater sediment 1.6 mg/kg dw 
21 PNEC marine water 0.04 mg/l 
22 PNEC marine water sediment 0.16 mg/kg dw 
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3.2.3 Environmental exposure estimation and risk ch aracterization  


3.2.3.1 Contributing scenario: industrial use as pr ocessing aid (ERC4) 


Main assumptions made in the exposure scenario driving the exposure estimation: 
 


� amount used at the site: 0.1 ton/day - 30 ton/year 
� no municipal STP available 
� effluent flow rate 2.000 m3/day and river flow rate 18.000 m3/day) set equal to default 


assumptions 
� 0.1% of inorganic acid evaporate to air 
� Neutralisation treatment of the water phase with minimum effectiveness of 95% 


Environmental assessment 
Endpoint Exposure 


concentration 
PNEC* Risk Characterisation 


Ratio 
PEC_fw 0.251 mg/l 0.4 mg/l 0.628 
PEC_fw sed 1.01 mg/kg dw 1.6 mg/kg dw 0.631 
PEC_mw 0.025 mg/l 0.04 mg/l 0.628 
PEC_mw sed 0.101 mg/kg dw 0.16 mg/kg dw 0.631 
PEC_fw predator not required not bio-accumulative not required 
PEC_mw predator not required not bio-accumulative not required 
PEC_mw top pre. not required not bio-accumulative not required 
PEC_terrestrial pre. not required not bio-accumulative not required 
PEC soil 1.99E-05 mg/kg dw no hazard for soil Qualitative 


  


* PNEC fresh and marine water have been calculated on the basis of ecotoxicological information provided. 
Conservative assessment factors were used. PNEC sediment was calculated using equilibrium partitioning 
equation 


Men via environment 
Endpoint Exposure 


concentration 
DNEL** Risk Characterisation 


Ratio 
Total daily dose  0.006 mg/kg/d 2.55 mg/kg/d 0.0024 
PEC air  2.3E-05 mg/m3 0.815 mg/m3 2.82E-05 


** DNEL has been calculated on the basis of toxicological information provided. Conservative assessment factors 
were used. 
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3.2.4 Workers exposure estimation and risk characte rization  


3.2.4.1 Contributing scenario 1 – use in rigorously  contained batch 
process (PROC 1) 


Main assumptions made in the exposure scenario driving the exposure estimation 
 


� rigorous containment 
� frequency and duration of use/exposure >4h/day 
� no PPE required to control risk; availability of suitable PPE is recommended as good 


practice  
� LEV not required to control risk 


Endpoint Exposure 
concentration 


DNEL* Risk Characterisation 
Ratio 


Long-term inhalation systemic effect 0.041 mg/m3 1.8 mg/m3 0.023 
Long-term inhalation local effect 0.041 mg/m3 1.4 mg/m3 0.029 
Long-term dermal systemic effect 0.0343 mg/kg bw /d 14 mg/kg/d 0.024 
Long-term dermal local not available** not derived** qualitative assessment 
Acute inhalation local not required  *** not required  *** not required 
Acute inhalation systemic not required ****  not required ****  not required 
Acute dermal local not available** not derived** qualitative assessment 
Acute dermal systemic not required***** not required***** not required 


* DNEL has been calculated on the basis of toxicological information provided. Conservative assessment factors 
were used. 
**  No data available. Qualitative assessment performed, based on OC and RMM 
*** The substance does not meet the criteria to be classified for local respiratory effects 
**** The substance does not meet the criteria to be classified for systemic effects due to respiratory exposure 
***** The substance does not meet the criteria to be classified for systemic effects due to dermal exposure 
 
 
Qualitative assessment 13   


Risk of adverse effects of acute and long term local exposure to skin and eyes is controlled 
by rigorous containment as described in contributing scenario 1.  


                                                 
13 This qualitative assessment has not been fully conducted during the project. The statement is to be 
understood as an example of information that could be part of a qualitative risk characterisation.  
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3.2.4.2 Contributing scenario 2 – manual transfer o f bottled acid to 
process tanks, maintenance, containers handling/con nection and 
sampling (PROC 8b) 


Main assumptions made in the exposure scenario driving the exposure estimation 
 
  


� frequency and duration of use/exposure: 1-4h/d 
� LEV is present, efficiency  97%      
� PPE required to control risk related to dermal exposure14 ; availability of suitable 


respiratory PPE is recommended. 


Endpoint Exposure concentration DNEL* Risk Characteris ation 
Ratio 


Long-term inhalation systemic  0.368mg/m3 1.8 mg/m3 0.204 
Long-term inhalation local effect 0.368mg/m3 1.4 mg/m3 0.262 
Long-term dermal systemic  0.686 mg/kg bw/d 14 mg/kg/d 0.049 
Long-term dermal local not available** not derived** qualitative assessment 
Acute inhalation local not required  *** not required  *** not required 
Acute inhalation systemic not required ****  not required ****  not required 
Acute dermal local not available** not derived** qualitative assessment 
Acute dermal systemic not required***** not required***** not required 


* DNEL has been calculated on the basis of toxicological information provided. Conservative assessment factors 
were used. 
**  No data available. Qualitative assessment performed, based on OC and RMM 
*** The substance does not meet the criteria to be classified for local respiratory effects 
**** The substance does not meet the criteria to be classified for systemic effects due to respiratory exposure 
***** The substance does not meet the criteria to be classified for systemic effects due to dermal exposure 
 
 
 
 


Qualitative assessment 15   


Risk of adverse effects of acute and long term local exposure to skin and eyes is controlled 
by operational conditions and risk management measures as described in contributing 
scenario 2.  
 


                                                 
14 Use of skin protection is required as a result of the qualitative assessment – due to corrosive properties of the 
substance. Note that this recommendation is not a result of the assessment with the TIER 1 tool. 
 
15 This qualitative assessment has not been fully conducted during the project. The statement is to be 
understood as an example of information that could be part of a qualitative risk characterisation.  
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3.2.4.3 Contributing scenario 3 – treatment of wafe rs by dipping in acid 
bath (PROC 13) 


Main assumptions made in the exposure scenario driving the exposure estimation 
  
 


� frequency and duration of use/exposure: 15-60 min/day 
� LEV is present , efficiency  90% 
� PPE required to control risk related to dermal exposure16; availability of suitable 


respiratory PPE is recommended. 


Endpoint Exposure concentration DNEL** Risk Characteri sation 
Ratio 


Long-term inhalation systemic 0.817 mg/m3 1.8 mg/m3 0.454 
Long-term inhalation local  0.817 mg/m3  1.4 mg/m3 0.583 
Long-term dermal systemic  0.686 mg/kg bw/d 14 mg/kg/d 0.049 
Long-term dermal local not available** not derived** qualitative assessment 
Acute inhalation local not required  *** not required  *** not required 
Acute inhalation systemic not required ****  not required ****  not required 
Acute dermal local not available** not derived** qualitative assessment 
Acute dermal systemic not required***** not required***** not required 


* DNEL has been calculated on the basis of toxicological information provided. Conservative assessment factors 
were used. 
**  No data available. Qualitative assessment performed, based on OC and RMM 
*** The substance does not meet the criteria to be classified for local respiratory effects 
**** The substance does not meet the criteria to be classified for systemic effects due to respiratory exposure 
***** The substance does not meet the criteria to be classified for systemic effects due to dermal exposure 
 
 
 
 


Qualitative assessment 17   


Risk of adverse effects of acute and long term local exposure to skin and respiratory tract is 
controlled by operational conditions and risk management measures as described in 
contributing scenario 3. 


                                                 
16 Use of skin protection is required as a result of the qualitative assessment – due to corrosive properties of the 
substance. This recommendation is not a result of the assessment with the TIER 1 tool. 
 
17 This qualitative assessment has not been fully conducted during the project. The statement is to be 
understood as an example of information that could be part of a qualitative risk characterisation. 
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3.3 Example 3 (substance C) 


 


Example 3 is representative of a liquid organic solvent. The solvent is classified Xi (Irritant) 
with risk phrases R10 (flammable), R41 (risk of serious damage to eyes), R37 (irritating to 
respiratory system). The substance does not meet the criteria for being classified as 
hazardous for the environment. It is readily biodegradable, and hydrolises in water.  The 
substance is used in liquid form as such or in mixture with other substances in enclosed (no 
likelihood of exposure for workers) and partially open equipment (some potential for 
exposure). It is a solvent and it does not react on use. In semiconductor process, about 90-
95% of used solvent is collected for offsite incineration, 5-10 % evaporates and <0.5% is 
discharged to waste water.  


3.3.1 Exposure Scenario   


 


9.1 “Surface treatment of wafers with organic solve nts   in production of semiconductor 
devices ”  


List of all use descriptors from the stage and all uses under it (from life cycle 
tree) 


ERC 4, SU16; PROC 1; 
PROC 8b 


Contributing environmental scenario : Industrial use as processing aid for 
surface treatment of wafer in production of semiconductor devices   


ERC 4 


Contributing worker scenario 1: Use in rigorously contained processes – 
automatic equipment 


PROC 1 


Contributing worker scenario  2: Loading/unloading of wafers to/from partially 
closed equipment and cleaning of equipment, maintenance and sampling   


PROC 8b,   
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9.1.1 Exposure Scenario  


Explanation on technical processes  and activities covered: 


production of semiconductor devices in batch processes in dedicated equipment (litho track tools) in a 
photolithography process.  
The substance is used as processing aid in pure form or in mixture with other substances (photoresist, BARC 
and TARC).  
Equipments are operated automatically and they can be totally or partially enclosed. . 
“Clean room environment” conditions apply. 


9.1.1.1 Control of environmental exposure : Industr ial use as processing aid for surface treatment of 
wafers in production of semiconductor devices    


Further specifications: 


Product characteristics 


Physical state  of the substance when purchased and used (at 25˚C and atmospheric pressure): liquid 
Packaging for transportation:  


� small containers (glass or plastic bottles  2.5 – 10 l) 
� big containers (200 to 1000 litres) 


Amounts used 


1.1 ton/day - 400 ton/year  per site 


Frequency and duration of use 


Continuous process.  


Environment factors not influenced by risk managemen t   


Receiving river flow rate 18000 m3day (default assumption) 


Other given operational conditions affecting enviro nmental exposure  


Discharge to air: 8-9%   
Discharged to water <0.5% 
Effluent flow rate: 2000 m3/day (default assumption) 


Technical conditions and measures at process level (source) to prevent release 


N/A 


Technical onsite conditions and measures to reduce or limit discharges, air emissions and releases to  
soil    


Waste: Liquid waste must be collected on site 


Organisational  measures to prevent/limit release f rom site  


A combination of organisational and technical measures (spill containment and leak detection) should be used  
to prevent and detect unexpected releases 


Conditions and measures related to municipal sewage  treatment plant 


N/A 


Conditions and measures related to external treatme nt of waste for disposal  


Closed loop supply system used for large containers (>200 l)  
Not further addressed  


Conditions and measures related to  external recove ry of waste  


Not addressed 
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9.1.1.2. Control of workers exposure :  Contributin g scenario 1:  Use in rigorously contained batch 
processes   - PROC 1 


Further specifications: 


loading/unloading of wafers to/from automatic equipment. 


Product characteristic 


See above 


Amounts used 


Not relevant 


Frequency and duration of use/exposure 


>4hr/day (default assumption) 


Human factors not influenced by risk management   


Default ECETOC modelling values were used in calculation of workers exposures. 


Other given operational conditions affecting  worke rs exposure  


Indoor operations      


Technical conditions and measures at process level (source) to prevent release 


Rigorously contained  production process: 
� processes take place in enclosed, fully automated process equipment, ensuring that no residue of 


the substance is present on the wafers when they are downloaded from the equipment   


Technical conditions and measures to control disper sion from source towards the worker 


  


Organisational measures to prevent /limit releases,  dispersion and exposure  


  


Conditions and measures related to personal protect ion, hygiene and health evaluation 


Not relevant. No skin or inhalation exposure during normal operation  


Additional good practice advice beyond the REACH CSA  
Note: The measures reported in this section have no t been taken into account in the exposure 
estimates related to the exposure scenario above. T hey are not subject to obligation laid down in 
Article 37 (4) of REACH  


Leak sensors and automatic shut-off valves can  be installed to protect workers against accidental, 
uncontrolled leak/release of the substance 
Workers training should include information about the risks related to chemical substance/s they may be 
exposed to and safe operation procedures  
While skin and inhalation exposure are not expected, nitrile, natural rubber or nitrile and neoprene blend or 
other suitable gloves, eye protection and half face respirator with multipurpose cartridge or other cartridge 
suitable for solvents (or other suitable respiratory protection) with efficiency of 90% or more can be used  


Additional good practice advice beyond the REACH CSA  
Note: The measures reported in this section have no t been taken into account in the exposure 
estimates related to the exposure scenario above. T hey are not subject to obligation laid down in 
Article 37 (4) of REACH  
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9.1.1.2. Control of workers exposure :  contributin g scenario 2  
loading/unloading of wafers to/from partially close d equipment, maintenance, containers 
handling/connection and sampling - Proc 8b  


Further specifications:  


� operation (loading and unloading of wafers) into partially enclosed equipment.   
� maintenance  and cleaning of equipment 
� handling and connection of containers  
� sampling 


Product characteristic  


See above 


Amounts used  


Not relevant 


Frequency and duration of use/exposure  


>4 hr/day 


Human factors not influenced by risk management    


Default ECETOC modelling values were used in calculation of workers exposures. 


Other given operational conditions affecting  worke rs exposure  


Indoor use 


Technical conditions and measures at process level (source) to prevent release  


 


Technical conditions and measures to control disper sion from source towards the worker  


LEV must be installed, with 97% effectiveness (Default ECETOC modelling value) 
Before maintenance tasks, equipment should be emptied of the substance and rinsed.  


Organisational measures to prevent /limit releases,  dispersion and exposure  


 


Conditions and measures related to personal protect ion, hygiene and health evaluation  


 Safety glasses or face shield18 


Additional good practice advice beyond the REACH CSA  
Note: The measures reported in this section have no t been taken into account in the exposure 
estimates related to the exposure scenario above. T hey are not subject to obligation laid down in 
Article 37 (4) of REACH  


Leak sensors and spill containment structures can be installed to protect workers against accidental, 
uncontrolled leak/release of acid 
Workers training should include information about the risks related to chemical substance/s they may be 
exposed to and safe operation procedures  
Half-face respirator fitted with multipurpose or other cartridge suitable for solvent vapours (or other suitable 
respiratory protection) with efficiency of 90% or more and nitrile, natural rubber or nitrile and neoprene blend 
or other suitable gloves can be used 


                                                 
18 Use of eye protection is required as a result of the qualitative assessment – due to properties of the substance 
(R-41). Note that this recommendation is not a result of the assessment with the TIER 1 tool. 
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3.3.2 Substance information - substance C- organic solvent 


 


General properties 


1 IUPAC name  


2 Chemical Abstract Number  
3 Chemical formula   
4 Molecular weight   
5 Physical state (solid, liquid, gas) at 20ºC and 101.3 


Pa 
Liquid 


6 Melting/freezing point  -3 to -26ºC 
7 Boiling point  153 ºC 
8 Vapor pressure (20ºC) 220 Pa 
9 Water solubility  Completely  soluble (1.00E+06 mg/L @20ºC) 


10 Octanol Water partitioning coefficient (log Kow) 0.06 
Classification and labeling  


11 substance classified as CMR PBT/vPvB NO 
12 Substance classification (R phrases)  R10 (Flammable)  


R37 (Irritating to respiratory system) 
R41 (Risk of serious damage to eyes) 


Toxicological information  


13 DNEL Long-term inhalation local 4 mg/m3 
14 DNEL Long-term inhalation systemic 1 mg/m3 
15 DNEL Long-term dermal systemic 27.22 mg/kg bw /d 
16 DNEL acute inhalation local 12 mg/m3 
17 DNEL oral exposure, consumer 3.33 mg/kg bw /d 
18 DNEL Man via environment 0.5 mg/m3 


Ecotoxicological information  


19 Fate and behaviour in the environment  Readily biodegradable – Not bioccumulative. 
20 PNEC freshwater 0.3 mg/l 
21 PNEC freshwater sediment 1.42 mg/kg dw 
22 PNEC marine water 0.03 mg/l  
23 PNEC* arine water sediment 0.142 mg/kg dw 
24 PNEC agricultural soil 0.16 mg/kg dw 
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3.3.3 Environmental exposure estimation and risk ch aracterization  


3.3.3.1 Contributing scenario: Industrial use as pr ocessing aid (ERC 4)  


Main assumption in the Exposure Scenario driving the exposure estimation 
Amount used at the site: 1.1 ton/day (400 ton/year) 
No Municipal STP available 
Effluent (2.000 m3/day) and river flow rate (18.000 m3/day) set equal to default assumptions 
8% of the solvent evaporate and is discharged to air without any treatment 
0.5% of solvent is removed from the wafer and sent to surface water without any specific 
treatment 


Environmental assessment 
Endpoint Exposure 


concentration 
PNEC* Risk Characterisation 


Ratio 
PEC_fw 0.276 mg/l 0.3 mg/l 0.92 
PEC_fw sed 1.3 mg/kg dw 1.42 mg/kg dw 0.916 
PEC_mw 0.028 mg/l 0.03 mg/l  0.92 
PEC_mw sed 0.13 mg/kg dw 0.142 mg/kg dw 0.916 
PEC_fw predator not required not bio-accumulative not required 
PEC_mw predator not required not bio-accumulative not required 
PEC_mw top pre. not required not bio-accumulative not required 
PEC_terrestrial pre. not required not bio-accumulative not required 
PEC soil 0.005 mg/kg dw 0.16 mg/kg dw 0.028 


* PNEC fresh and marine water have been calculated on the basis of ecotoxicological information provided by 
industry. Conservative assessment factors were used. PNEC soil and sediments were calculated from equilibrium 
partitioning equation 


Men via environment 
Endpoint Exposure 


concentration 
DNEL** Risk Characterisation 


Ratio 
Total daily dose 
(mg/kg/d) 


0.056 mg/kg/d 3.33 mg/kg/d 0.017 


PEC air (mg/m3) 0.024 mg/m3 0.5 mg/m3 0.049 


** DNEL has been calculated on the basis of toxicological information provided by the manufacturer of the 
substance. Conservative assessment factors were used   
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3.3.4 Workers exposure estimation and risk characte rization 


 3.3.4.1 Contributing scenario 1 – use in rigorousl y contained batch process 
(PROC 1) 


 
Main assumptions made in the exposure scenario driving the exposure estimation 
 


� rigorous containment 
� frequency and duration of use/exposure >4h/day 
� no PPE required to control risk; availability of suitable PPE is recommended as good 


practice  
� LEV not required to control risk 


Route and mode of exposure Exposure concentration DN EL** Risk Characterisation 
Ratio 


Long term inhalation systemic  0.049 mg/m3 1 mg/m3 0.049 
Long term inhalation local 0.049 mg/m3 4 mg/m3 0.012 
Long term dermal systemic 0.343 mg/kg bw/d 27.22 mg/kg bw/d 0.012 
Long-term dermal local not available** not derived** qualitative assessment 
Acute inhalation local not required  *** not required  *** not required 
Acute inhalation systemic not required ****  not required ****  not required 
Acute dermal local not available** not derived** qualitative assessment 
Acute dermal systemic not required***** not required***** not required 


* DNEL has been calculated on the basis of toxicological information provided. Conservative assessment factors 
were used. 
**  No data available. Qualitative assessment performed, based on OC and RMM 
*** The substance does not meet the criteria to be classified for local respiratory effects 
**** The substance does not meet the criteria to be classified for systemic effects due to respiratory exposure 
***** The substance does not meet the  


Qualitative assessment 19   


Risk of adverse effects of acute and long term local exposure to skin and eyes is controlled 
by operational conditions and risk management measures as described in contributing 
scenario 1.  


                                                 
19 This qualitative assessment has not been fully conducted during the project. The statement is to be 
understood as an example of information that could be part of a qualitative risk characterisation. 
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3.3.4.2 Contributing scenario 2 – loading/unloading  of wafers to/from partially 
enclosed equipment, maintenance and container handl ing/changing 
(PROC 8b) 


Main assumptions made in the exposure scenario driving the exposure estimation 
 
 


� LEV is present with efficiency of 97%  
� frequency and duration of use/exposure: >4 h/day 
� eyes protection required 20 ; availability of suitable skin and respiratory PPE is 


recommended.   


Route and mode of exposure Exposure concentration DN EL** Risk Characterisation 
Ratio 


Long term inhalation systemic  0.738 mg/m3 1 mg/m3 0.738  
Long term inhalation local 0.738 mg/m3 4 0.184 
Long term dermal systemic 0.686 mg/kg bw/d 27.22 mg/kg bw/d 0.025 
Long-term dermal local not available** not derived** qualitative assessment 
Acute inhalation local not required  *** not required  *** not required 
Acute inhalation systemic not required ****  not required ****  not required 
Acute dermal local not available** not derived** qualitative assessment 
Acute dermal systemic not required***** not required***** not required 


 * DNEL has been calculated on the basis of toxicological information provided. Conservative assessment factors 
were used. 
**  No data available. Qualitative assessment performed, based on OC and RMM 
*** The substance does not meet the criteria to be classified for local respiratory effects 
**** The substance does not meet the criteria to be classified for systemic effects due to respiratory exposure 
***** The substance does not meet the criteria to be classified for systemic effects due to dermal exposure 
 
 
 
 


Qualitative assessment 21   


Risk of adverse effects of acute and long term local exposure to skin and eyes is controlled 
by operational conditions and risk management measures as described in contributing 
scenario 2. 
 
 


                                                 
20 Use of eye protection is required as a result of the qualitative assessment – due to properties of the substance 
(R-41). Note that this recommendation is not a result of the assessment with the TIER 1 tool. 
21 This qualitative assessment has not been fully conducted during the project. The statement is to be 
understood as an example of information that could be part of a qualitative risk characterisation. 
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Annex I : acronyms 
 


 


CSR - Chemical Safety Report  


DNEL - Derived No Effect Level  


EHS - Environmental Health and Safety  


ERC - Environmental Release Categories  


ECHA - European Chemicals Agency  


ESIA - European Semiconductor Industry Association  


ES - Exposure Scenario 


ISMI - International Sematech Manufacturing Initiative  


LEV - Local Exhaust Ventilation  


OC – Operational Conditions 


PNEC - Predicted No Effects Concentration 


PPE - Personal Protective Equipment 


PEC - Predicted Environmental Concentration  


PROC - Process Category 


REACH - Registration, Evaluation, Authorisation and Restriction of Chemicals 


RCR - Risk Characterisation Ratio 


RMM - Risk Management Measures 


SC - Semiconductor 


STP - Sewage Treatment Plant 


SCC - Strictly Controlled Conditions 
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1. Introduction 


Recommending substances from the Candidate List for inclusion in Annex XIV (Authorisation 


List) is an integral part of the authorisation process described in Title VII of REACH. 


Prioritisation of Candidate List substances as part of the recommendation step is necessary to 


define in which order substances should be included in Annex XIV. 


 


Article 58(3) of REACH sets out that priority shall normally be given to substances which meet 


one of the three criteria specified in that article. From this wording it is clear that on the one 


hand not all three criteria need to be fulfilled and on the other hand that the three criteria for 


prioritisation are not exclusive and that a substance may be prioritised for the recommendation 


for other reasons. However, if prioritisation is based on other factors than those listed in Article 


58(3) the reasons for prioritisation must be clearly set out and be in line with the role and 


purpose of the recommendation step in the authorisation process. Moreover, in prioritising 


substances for the Annex XIV recommendation account has to be taken of the Agency’s 


capacity to handle applications for authorisation in the time provided for. It is noted that there 


is no provision in the REACH legal text on how the prioritisation should be done in practice, 


e.g. with respect to weighting or scoring of the criteria.  
 


This paper presents an updated prioritisation approach1. It describes prioritisation in the 


context of authorisation and sets out the principles of an updated approach. The main focus is 


on the description and discussion of the Article 58(3) criteria but reference is also made to 


other considerations to be taken into account in the prioritisation.  


 


 


 


 


 


2. Prioritisation in the context of authorisation 


The authorisation procedure aims to progressively replace substances of very high concern 


(SVHC) by suitable alternatives as soon as technically and economically feasible. Until 


substitution is achieved authorisation aims to ensure the good functioning of the internal 


market while assuring that risks arising from SVHCs are properly controlled.  


Substances identified as meeting the SVHC criteria are included in the Candidate List for 


eventual inclusion in Annex XIV (Art. 59(1) of REACH). ECHA prioritises substances from the 


Candidate List to determine which ones should be included in the Authorisation List (Annex XIV 


of the REACH Regulation) as a priority. ECHA is required to submit recommendations at least 


every second year. The European Commission decides, assisted by the REACH Committee, 


which substances are to be included in the Authorisation List.  


It needs to be emphasised that any substance on the Candidate List can be included in Annex 


XIV. In any particular prioritisation round, the relative priority assigned to a substance needs 


to be seen in the context of that particular round. A lower priority does not mean that the 


substance is ‘deprioritised’. In subsequent prioritisation rounds, each substance that is not 


                                           
1 The description of how the prioritisation was done in 2009 is available at ECHA’s website 


(http://echa.europa.eu/documents/10162/13640/gen_approach_prioritisation_en.pdf. 


The prioritisation approach used from 2010 to 2013 can also be found at ECHA’s website 


http://echa.europa.eu/documents/10162/13640/axiv_prioritysetting_general_approach_20100701_en.pd


f). This approach was developed before the first registration deadline. As already anticipated in that 


document (p. 3), a review may be made once registrations are available and some experience on the 


kind and quality of data available in these registrations has been gained. 
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already included in Annex XIV will be reassessed, taking into account any new information 


relevant for the prioritisation. 


According to Article 58(3) and Recital (77) of REACH, the number of prioritised substances 


needs to on the one hand, reflect the capacity of ECHA and the Commission to handle 


applications in the time provided for but on the other hand to also consider workability and 


practicality for applicants preparing their applications for authorisation. 


According to Article 58(3), priority shall normally be given to substances with  


(a) PBT or vPvB properties, or  


(b) wide dispersive use, or  


(c) high volumes.  


It is clear from this wording that these three criteria for prioritisation are not exclusive and 


that a substance may be prioritised for the recommendation for other reasons. However, in 


such cases the reasons for prioritisation must be clearly set out and be in line with the role and 


purpose of the recommendation step in the authorisation process. 


The primary basis of the prioritisation is the Article 58(3) criteria. Further considerations on 


which substances are to be recommended for inclusion in Annex XIV take into account other 


substances already recommended or included in Annex XIV, in particular the potential 


interchangeability of substances in (some of) their uses.  Other on-going regulatory risk 


management activities can also be considered when deciding on which substances to include in 


a specific recommendation. This is to avoid undesired interference between different regulatory 


actions. However, other potential risk management options and whether they could be more 


appropriate than the authorisation requirement are not analysed during the prioritisation step. 


The final conclusion on priority should be drawn based on the assessment of the Article 58(3) 


criteria and consideration of additional aspects relevant for the recommendation.  


The assessment of priority needs to be performed on a substance-specific basis. This is 


because inclusion in Annex XIV is per substance and not per use. In particular with regard to 


criterion b) of Article 58(3) (‘wide dispersive use’), it is important to remember that all uses of 


a substance in the scope of authorisation need to be assessed.  


It needs to be kept in mind that authorisation aims in particular at the proper control of risks 


from SVHCs and their subsequent substitution (the latter, at least in the long term). Risks 


need to be properly controlled until this objective, substitution, is achieved. Demonstration of 


the proper control of risk lies with the manufacturers/importers/downstream users. When 


developing and applying a prioritisation approach it needs to be ensured that the burden of 


proof placed on industry for providing data and adequate assessment to ensure safe use of 


chemicals is not shifted back to authorities.  


Prioritisation is not the appropriate process for the assessment of the risks and/or exposure of 


a substance as a whole or, of the risks and/or exposure exerted by a particular use at a 


particular site/in a particular sector. According to Title VII REACH it is the subsequent step of 


the authorisation process, i.e. the application for authorisation phase, in which information 


associated with a particular use and a particular legal entity needs to be assessed. At the 


applications phase there is a requirement for the applicant to provide adequate data regarding 


exposure and risks. Similarly, the availability and suitability of alternatives or socio-economic 


considerations cannot be taken into account within the prioritisation but are considered, based 


on the information provided by the applicants, in the opinion and decision making within the 
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application for authorisation process. Therefore, the assessment of the wide dispersiveness of 


the uses is limited to a general evaluation of the use pattern and exposure potential that a 


substance may have. 


 


Summary  


The purpose of the prioritisation is to recommend the substances on the Candidate List in such 


an order that the more relevant substances are included in Annex XIV before less relevant 


substances. The approach used for prioritisation needs to differentiate sufficiently among all 


Candidate List substances to allow for that purpose, however it does not aim to set a “correct 


order”. 


The prioritisation is based on the criteria mentioned in Article 58(3) of REACH. The final 


conclusion on priority takes further considerations into account. However, any further 


considerations must be clearly set out and be in line with the role and purpose of the 


recommendation step in the authorisation process.  


 


 


 


 


3. Principles of the updated approach 


The following requirements were considered for the updated prioritisation approach: 


 


General: 


 


• Information needed for prioritisation should generally be available in registrations2.  


 


• Enhance transparency and predictability, in particular for stakeholders. 


 


• Ensure consistent assessment across the substances and their uses. 


 


• Aim for required level of assessment of priority keeping in mind the role of 


prioritisation, i.e. no exposure or risk assessment (see Chapter 2). 


 


• The approach needs to be implementable in practice and it must be capable of 


addressing a high number of substances. The amount of resources required to 


implement the approach should be proportionate to the purpose of prioritisation.  


 


Content: 


 


Take account of new cases, such as substances identified as SVHC on the basis of Article 57(f). 


 


 


                                           
2 Registration is a legal obligation for the relevant actors in the EU. This registration obligation includes 


standard requirements related to inter alia uses and volumes and requires registrants to report 


information correctly and to update it in due time if necessary, i.e. the registrant is responsible for the 


accuracy of the registration data. The information generated under the registration obligation is used to 


support other REACH processes.  
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4. Data sources, quality of registration data and 
consequences 


Registration data are the main source of information for the prioritisation assessment and 


industry is advised to provide all relevant data directly in registrations. When relevant, 


classification and labelling notifications, downstream user reports and PPORD notifications can 


be used as additional data sources for assessing the priority of substances.  


 


Further information can be derived from Annex XV SVHC dossiers and public consultations. The 


reliability of such further information is assessed based on the following factors:  


 


���� the actual source of the information, e.g. regulatory bodies, national registers,  actors 


involved in supply chain  


���� the degree of representativeness for the EU situation 


���� the time period it reflects  


���� the quality of the data, e.g. methodology used to generate the data 


 


 


For substances for which the data required for prioritisation are available (in sufficient quality) 


in the registration dossiers, the assessment is based on these. In case data are lacking, 


contradicting or of poor quality3, then realistic worst case assumptions are used. Consequently, 


missing data does not mean that a substance cannot be assessed for its priority.    


 


Therefore, attention should be paid to the fact that the quality of the underlying data will 


always affect the prioritisation results regardless of the actual approach used.  


 


 


 


 


5. Assessment of the Article 58(3) criteria 


The aim of the prioritisation assessment is to assess the relevant information in an integrated 


manner to conclude on the priority of a substance in a given recommendation round. Generally 


it needs to be kept in mind that any prioritisation approach is a convention on how to use the 


information chosen to be the basis for assessing a particular criterion. Although such an 


assessment can be science-based the actual scoring and weighting of the combined criteria 


cannot be done by scientific justification but is rather based on expert judgement and 


agreement among those applying it and using the results obtained. The same applies to the 


definition of the various categories given for each Article 58(3) criterion, e.g. the tonnage 


ranges of the volume criterion.   


 


The categorisation and scoring for each Article 58(3) criterion are given in the following 


sections. The assessment should always include a verbal description which illustrates why a 


particular score has been allocated. The categories presented per criterion are always given in 


qualitative and quantitative terms which should be used in parallel for the verbal and the 


scoring assessment.  


 


                                           
3 Poor quality of data can relate to various shortcomings in registration dossiers, for example, use 


descriptions being too generic or very scarce, an inconsistent or conflicting assignment of use descriptors 


or claim of an intermediate use although the definition of REACH Article 3(15) appears not to be fulfilled. 
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Scores on individual criteria and total scores can be seen as ‘labels’ allowing an easier 


comparison between different substances than verbal description alone. However, these 


numerical scores are based on the same information and assessment as the verbal 


descriptions and are not more or less exact or reliable than the verbal description. 


 


All three Article 58(3) criteria get the same maximum score, i.e. all three have the same 


relative maximum weight.  


 


 


 


5.1. Inherent properties 


The legal text requires giving priority to substances with PBT or vPvB properties, therefore 


PBT/vPvB substances get significantly higher priority (i.e. score) compared to non-PBT 


substances. To reflect the current focus on concerns related to substances having endocrine 


disrupting (ED) properties, these properties get a medium score. 


 


The different categories for the inherent property criterion are given according to the 


respective Article 57 property that the identification of a substance as SVHC is based on.  


The inherent property score is assessed as follows: 


Inherent property Category Score 


   


57(a) or/and 57(b) or/and 57(c) or/and 57(f) 4,5 low 1 


57(f) (ED) 


57(d) or (e)   


medium  


high 


7 


13 


57(d)  and (at least) one other SVHC property 


or 


57(e)  and (at least) one other SVHC property  


high 


 


high 


15 


 


15 


 


The highest relevant score is always given, e.g. a carcinogenic substance also being identified 


as having endocrine disrupting properties, i.e. fulfilling Article 57(a) and 57(f) (ED), gets an 


inherent property score of 7.   


 


 


 


5.2. Volume 


The annual volume used in the scope of authorisation is taken as the basis for assessing this 


criterion6.  


The volume score is assessed as follows: 


   


                                           
4 57(f) in this category relates to substances not being endocrine disruptors.  
5 In case of PBT-like substances identified under Article 57(f), these should be considered in the PBT 


score. 
6 Please refer to 


http://echa.europa.eu/documents/10162/17232/generic_exemptions_authorisation_en.pdf for a list of 


uses specifically exempted from the authorisation requirement. 
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Tonnage Category Score 


   


no volume zero 0 


<10 t/y very low 3 


10 to <100 t/y low 6 


100 to <1,000 t/y medium 9 


1,000 to <10,000 t/y high 12 


≥ 10,000 t/y very high 15 


 


 


In addition to the score there should be a verbal description illustrating how the score was 


derived. 


 


 


 


5.3. Wide-dispersive use 


The wide dispersiveness of uses is primarily assessed based on the types of actors which are 


relevant for the use of a substance. There are three main use types: industrial (IND), 


professional (PROF) and consumer (CONS) uses.  


These main types are described as follows7,8,9    


• Industrial use (IND): Application of the substance as such or in a mixture in an 


industrial process with the purpose of incorporating the substance into an article, or 


technically supporting the production process but not intentionally becoming part of the 


product (processing aid). As a result of the use the substance has reacted, or become 


part of an article, or it has been released, and/or is contained in waste from this use. 


Uses are carried out at industrial sites (small or large). 


• Professional use (PROF): Application [...] in skilled trade premises. Professional use 


may include the use of substances as such or in mixtures, in order to deliver services to 


business or private customers. This may include sophisticated equipment and 


specialised, trained personnel. Uses by professional workers are considered to take 


place in a wide-dispersive manner. Compared to the use at single industrial sites, wide 


dispersive uses take place everywhere (corresponding to a municipal structure) by 


multiple actors each at low scale. The risk management capacity of the single actor is 


low, e.g. there is no site-based technical infrastructure to control releases. 


• Consumer use (CONS): includes the use of substances as such or in mixtures carried 


out by consumers leading to dispersive uses. It is assumed that the user is not trained. 


Use can take place in closed systems (lubricants for vehicles or hydraulic systems) or 


open systems (lubricants for bicycles). It may also include processing of material. 


 


                                           
7 Guidance on information requirements and chemical safety assessment, Chapter R.14: Occupational 


Exposure Estimation, ECHA, Version 2.1, November 2012. 
8 ECHA IUCLID 5 End-user manual on ECHA’s website (2013) 
9 In the guidance on occupational exposure estimation there is a note stating that it is not always easy to 


choose between ‘industrial’ and ‘professional’ use. Although in many cases this choice is clear, there are 


some situations in which the difference may not be obvious, e.g. spray painting in a car repair shop, 


repair and building work at industrial sites and work in a small ‘wood working factory’. Reference is made 


to the ECETOC Report 107 for more information. 
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In general, it can be assumed that the control of releases and the wide-spreadness of a use 


are inversely proportional in relation to the use type, i.e. moving from consumer to 


professional to industrial uses, the expected control of releases increases and the expected 


wide-spreadness decreases, i.e. the wide dispersiveness of a use decreases:  


 


Generally  → Release control:  CONS < PROF < IND 


  → Wide-spreadness:  CONS > PROF > IND 


     i.e. number (and  


     distribution) of sites  


 


It is acknowledged that these assumptions are simplistic and coarse. Specific use situations 


can vary widely in particular for industrial uses but also for professional uses. Therefore, this 


can only be used for a general categorisation of the use types, for example in such an 


assessment as needed for prioritisation purposes.  


According to Annex XVII REACH the use of CMRs as substances, constituents of other 


substances or in mixtures10 for supply to the general public is banned. Therefore, the CONS 


score can normally be applied only to non-CMRs. However, if registration data or other 


relevant information demonstrate that the substance ends up in articles and that there is no 


reliable information that releases are unlikely during article service life and waste phase, this 


can be taken into account in assigning the WDU score. In such case (which applies for any 


substance, not only for CMRs) a score between 5 and 15 can be considered, depending on the 


specific situation and the available information (see also Section 5.3.1 below).  


The use type is mandatory information in registrations. The registered uses must be structured 


in Section 3.5 of IUCLID “Life cycle description” as follows: formulation, uses at industrial sites 


(IND), uses by professional workers (PROF), consumer uses (CONS). Formulation is covered 


by industrial use for the purpose of prioritisation11. 


The highest applicable score is always assigned, e.g. if there are professional and industrial 


uses, the PROF use score is applicable.  


The WDU score is assessed as follows: 


Use type Category Score 


   


no use zero 0 


IND low 5 


PROF medium 10 


CONS high 15 


 


In addition to the score there should be a verbal description illustrating how the score was 


derived. 


                                           
10 When individual concentration in the substance or mixture is equal to or greater than either the 


relevant specific concentration limit specified in Part 3 of Annex VI to Regulation (EC) No 1272/2008, or 


the relevant concentration specified in Directive 1999/45/EC.  
11 It is noted that the conditions under which formulation could take place can vary widely as it could at 


times also be done by professionals. Similarly there might be situations where the level of control is high 


for a professional use compared to an industrial application. However, generally formulation takes place 


at industrial sites therefore that life cycle step is considered to be covered by IND. 
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5.3.1. Possible further refinement if required information is available 


The WDU score can be refined if the quality of registration data, in particular volume per use 


information, or data from other reliable sources12 allow such. 


In case a substance would be assigned to a certain category because of a single CONS or PROF 


use and it is known that the respective use corresponds to a very low volume (i.e. < 10 t/y) 


and that most of the volume is used in a lower-score category, a more balanced score could be 


considered by assigning a score between the two categories. For example, for a substance with 


both IND and PROF uses, but PROF corresponding to a very low tonnage (< 10 t/y), the score 


to be assigned could be between five and ten, e.g. seven. 


As mentioned in the previous section, if a substance without consumer uses ends up in articles 


and there is no reliable information that releases are unlikely during article service life and 


waste phase, this can lead to an increase of its WDU score, too. 


In any such cases of further refining the WDU score the verbal description is of particular 


importance to transparently and comprehensibly describe the reasoning for a given score. 


 


 


5.4. Overview of scoring for each criterion 


The table below shows a summary of the three criteria, their ranges and the respective scores. 


 
Table 1 Overview of scoring and ranges for each criterion 


 


 


 


                                           
12 Please refer to Chapter 4 for reliability considerations regarding information from other sources than 


registrations. 
13 57(f) in this category relates to substances not being endocrine disruptors.  
14 In case of PBT-like substances identified under Article 57(f), these should be considered in the PBT 


score. 


Inherent properties Volume Wide dispersive use 


57(a) or/and 57(b) or/and 57(c)  


or/and 57(f) 
13,14


  1 


no volume  0 no use 0 


57(f) (ED)   7 < 10 t/y  3 IND 5 


57(d) or 57(e)    13 10 – <100 t/y  6 PROF 10 


57(d) and (at least) one other SVHC property  15 
or 
57(e) and (at least) one other SVHC property 


100 – <1,000 t/y 9 CONS 15 


 1,000 – <10,000 t/y 12  


 ≥ 10,000 t/y  15  







 [Prioritisation of substances of very high concern (SVHCs) for inclusion in the 


Authorisation List (Annex XIV)] 


11 (13) 


  


  


  


 


 


 


 


Annankatu 18, P.O. Box 400, FI-00121 Helsinki, Finland | Tel. +358 9 686180 | Fax +358 9 68618210 | echa.europa.eu 


5.5. Total score 


The individual scores are added to the total score as follows: 


                          ScoreTotal  = ScoreInh prop  +  ScoreVolume  +  ScoreWDU 


with 


 


Score [min – max]:       [1 – 45]               [1 – 15]             [0 – 15]             [0 – 15] 


 


Relative maximum weight (%):                                  33.3                     33.3                  33.3 


 


 


 


 


6. Further considerations to be taken into account 


As described in Chapter 2, further considerations can be taken into account for the final 


conclusion on which substances to recommend for inclusion in Annex XIV. Such further 


considerations could relate to other substances already recommended or included in Annex 


XIV, in particular the potential interchangeability in (some of) their uses.  Other on-going 


regulatory risk management activities can also be considered when deciding on which 


substances to include in a specific recommendation. This is to avoid undesired interference 


between different regulatory actions. 


 


The above mentioned considerations are based on specific examples derived from existing 


cases. There could be situations in which other additional aspects not mentioned above need to 


be considered in order to arrive at a well-founded recommendation. These further 


considerations can be very varied and need to be taken account of on a case-by-case basis.  


 


In any case, any further considerations taken into account must be clearly set out, 


transparently described and be in line with the role and purpose of the recommendation step in 


the authorisation process. 


 


 


 


 


7. Priority of a substance 


The final conclusion on priority should be drawn based on the assessment of the Article 58(3) 


criteria and consideration of additional aspects relevant for the recommendation. 


 


The concluding assessment result should be verbally described as well as expressed by the 


score derived per Article 58(3) criterion and the total score, i.e. both the quantitative and 


qualitative assessment should complement each other. 


 


It needs to be kept in mind that the information basis for the qualitative and the quantitative 


assessment is the same and that therefore the assignment of scores bears the same 


uncertainties as the verbal description. 
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8. Conclusions  


The purpose of prioritisation is to recommend the substances on the Candidate List in such an 


order that the more relevant substances are included in Annex XIV before less relevant 


substances. The approach used for prioritisation needs to differentiate sufficiently between all 


Candidate List substances to allow for that purpose based on a justified and agreed method.  


The concluding assessment result on the priority of a substance should be verbally described 


as well as expressed by the score derived per Article 58(3) criterion and the total score, i.e. 


both the quantitative and qualitative assessment should complement each other.  


In cases where a tonnage breakdown per use is available that information will be used to 


weight the wide dispersiveness of different uses thereby arriving at an overall priority score 


that more realistically reflects the use pattern of a substance. 


Registration data are the main source of information for the prioritisation assessment. In 


addition, other REACH and CLP data, in particular downstream user reports, are taken into 


account. Information from other sources can be used, too, if these are representative and 


reliable. 


Further considerations can be taken into account for the final conclusion on which substances 


to be recommended for inclusion in Annex XIV. Such further considerations must be clearly set 


out and be in line with the role and purpose of the recommendation step in the authorisation 


process. 


In each prioritisation round, substances added in June of the previous year (or earlier) and not 


yet recommended will be assessed. Substances added to the Candidate List in December of the 


previous year will not be considered for the priority setting immediately in the following year. 


Instead they will be considered in subsequent rounds (e.g., if added in December year 1 the 


substance will be considered in year 3).  


 


 


 


 


9. Outlook  


In future, further review of the approach for prioritisation can be considered to take account of 


an improved quality in registration (and other REACH and CLP) data. In particular utilisation of 


use descriptors15 can be considered once they are assigned in a more consistent manner. 


Generally consistent availability of information on tonnage per use will largely improve the 


possibilities to weight different uses thereby arriving at an overall priority score that more 


accurately reflects the use pattern of a substance. 


 


  


 


 


                                           
15 Use descriptor system as described in Chapter R.12 of Guidance on information requirements and 


chemical safety assessment 


http://echa.europa.eu/documents/10162/13632/information_requirements_r12_en.pdf. 
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10. Glossary  


 


Category Ranges a criterion is assessed by, e.g. the volume criterion has 


six categories. The term is also used for verbally describing these 


ranges, e.g. the ranges of the volume criterion are described by 


qualitative categories ranging from “zero” to “very high”.   


 


Criterion (Criteria) Refers to one (or more respectively) Article 58(3) criteria which 


are “PBT or vPvB properties”, “wide dispersive use”, “high 


volumes”. 


 


Score Quantitative expression of the ranges a criterion is assessed by, 


e.g. the volume criterion can be given a score ranging from “0” to 


“15”. 


 


Relative maximum weight Percentage of total score one criterion gets when maximum score 


is given to all criteria. 
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Editorial note and disclaimer


This illustrative exposure scenario (ES) to be annexed to the safety data sheet (hereafter referred to as an 
ES for communication) is derived from the “illustrative example CSR” published on the European Chemical 
Agency (ECHA) website for a hypothetical substance (the so-called “ECHA substance”). It has been developed 
with input received from industry associations and Member States. ECHA does not accept any liability as 
to the completeness of this illustrative example and its compliance with the obligations imposed under the 
REACH Regulation. Users are reminded that the text of the REACH Regulation is the only authentic legal 
reference and that the information in this document does not constitute legal advice.


For understanding the scope and the purpose of this document, please read also Part 1: Introductory Note 
and the description on the webpage (http://echa.europa.eu/support/practical-examples-of-exposure-
scenarios). This document includes Comments bubbles. These provide additional explanations to the reader 
but they are not meant to be part of the ES for communication itself. 


The ESCom Standard Phrase Catalogue was used extensively in developing the example; version 1.4 was 
available at the time of publication. When a suitable phrase could not be identified in the ESCom Standard 
Phrase catalogue, a new phrase has been used for exemplification purposes. In such cases, the new phrase 
has been written in Italic in this document.


This illustrative ES for communication (with the exception of the Comments bubbles) has been generated 
using a Chesar 2.3 file. The format, layout and content of this example reflect the output from this tool. 
The Chesar 2.3 data file is also published on the ECHA website at http://echa.europa.eu/support/practical-
examples-of-exposure-scenarios. 
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1 Due to the relatively low hazard profile of the “ECHA substance”, this example does not include a high need for 
specific Risk Management Measures. As mentioned, the main aim is to illustrate the selection of suitable 
information for communication and the use of standard phrases. 
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1. ES 1: Formulation. Various products 
1.1. Title section 
 
Environment 
CS 1: Formulation of mixtures ERC 2 
Worker 
CS 2: Raw material transfer and/or dispensing with dedicated equipment PROC 8b 
CS 3: Mixing, milling, dispersing, completion. Batch. Closed systems PROC 3 
CS 4: Mixing, milling, dispersing, completion. Batch. Open systems PROC 5 
CS 5: Transfer and/or dispensing with non-dedicated equipment PROC 8a 
CS 6: Transfer and/or dispensing with dedicated equipment PROC 8b 
CS 7: Filling small containers in dedicated lines PROC 9 
CS 8: Equipment cleaning and maintenance PROC 8a 


1.2. Conditions of use affecting exposure 


1.2.1. Control of environmental exposure: Formulation of mixtures (ERC 2) 
 
Amount used, frequency and duration of use (or from service life) 
Daily amount per site <= 0.5 tonnes/day 
Annual amount per site <= 100.0 tonnes/year 
Technical and organisational conditions and measures 
Collect water from process and/or cleaning operation as waste 
Conditions and measures related to treatment of waste (including article waste) 
Hazardous waste incineration 


1.2.2. Control of worker exposure: Raw material transfer and/or dispensing with dedicated 
equipment (PROC 8b) 
 
Product (article) characteristics 
Covers percentage substance in the product up to 100 %. 
Amount used (or contained in articles), frequency and duration of use/exposure 
Avoid carrying out activities involving exposure for more than 1 hour. 
The duration specified here is within the context of an eight hour work day 
Technical and organisational conditions and measures 
Provide a basic standard of general ventilation (1 to 3 air changes per hour). 
Conditions and measures related to personal protection, hygiene and health evaluation 
Wear suitable gloves tested to EN374. For further specification, refer to section 8 of the SDS. 
Use suitable eye protection. 
Other conditions affecting workers exposure 
Indoor use 
Assumes process temperature up to 40.0 °C 


 


 


Comment [ECHA1]: Formulation takes 
place in a range of industrial settings, from 
environments where good control standards 
apply to those where control are limited or 
non-existant. This exposure scenario 
assumes that industrial control standards 
apply 


Comment [ECHA2]: A field “ES name” 
that provides a short description of the scope 
of the ES can be included here. This will be 
considered for implementation in the next 
version of Chesar. 


Comment [ECHA3]: The approach to 
describing open and closed processes is 
under consideration. In this example, it is 
stated in the CS title whether the process is 
open or closed 


Comment [ECHA4]: Some conditions 
of use (e.g. indoor use, basic general 
ventilation, process temperature) are valid 
for all workers’ contributing scenarios. 
These “common conditions of use” could be 
reported in one place. This will be 
considered for implementation in the next 
version of Chesar. 


Comment [ECHA5]:  The numbering of 
the contributing scenario (CS1, CS2, … as it 
is in the Title section) could be included 
here. This will be considered for 
implementation in the next version of 
Chesar. 


Comment [ECHA6]: Although this 
statement does not constrain the use of the 
substance, it is included because making 
explicit the upper boundaries for 
concentration and duration increases clarity 
for the recipients. 
 
ESCom standard phrases for concentration 
of 100% and duration of 8 hours include the 
statement “unless otherwise stated”. This 
statement was removed as it is preferable 
that any other different limits that apply are 
given. 
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1.2.3. Control of worker exposure: Mixing, milling, dispersing, completion. Batch. 
Closed systems (PROC 3) 
 
Product (article) characteristics 
Covers percentage substance in the product up to 100 %. 
Amount used (or contained in articles), frequency and duration of use/exposure 
Covers daily exposures up to 8 hours. 
Technical and organisational conditions and measures 
Provide a basic standard of general ventilation (1 to 3 air changes per hour). 
Use in closed batch process (synthesis or formulation) 
Local exhaust ventilation - efficiency of at least 90.0 % 
Conditions and measures related to personal protection, hygiene and health evaluation 
Use suitable eye protection. 
Wear suitable gloves tested to EN374. For further specification, refer to section 8 of the SDS. Personal measures 
have to be applied in case of potential exposure only. 
Other conditions affecting workers exposure 
Indoor use 
Assumes process temperature up to 40.0 °C 


1.2.4. Control of worker exposure: Mixing, milling, dispersing, completion. Batch. Open 
systems (PROC 5) 
 
Product (article) characteristics 
Covers percentage substance in the product up to 100 %. 
Amount used (or contained in articles), frequency and duration of use/exposure 
Covers daily exposures up to 8 hours. 
Technical and organisational conditions and measures 
Provide a basic standard of general ventilation (1 to 3 air changes per hour). 
Local exhaust ventilation - efficiency of at least 90.0 % 
Conditions and measures related to personal protection, hygiene and health evaluation 
Wear suitable gloves tested to EN374. For further specification, refer to section 8 of the SDS. 
Use suitable eye protection. 
Other conditions affecting workers exposure 
Indoor use 
Assumes process temperature up to 40.0 °C 


1.2.5. Control of worker exposure: Transfer and/or dispensing with non dedicated 
equipment (PROC 8a) 
 
 
Product (article) characteristics 
Limit the substance content in the product to 5 %. 
Amount used (or contained in articles), frequency and duration of use/exposure 
Avoid carrying out activities involving exposure for more than 1 hour. 
The duration specified here is within the context of an eight hour work day 
Technical and organisational conditions and measures 
Provide a basic standard of general ventilation (1 to 3 air changes per hour). 


Comment [ECHA7]: This phrase was 
included to advise the downstream user to 
use personal protective equipment (PPE) 
only when exposure is likely to occur, so 
that this condition of use is not overly 
precautionary, with over-use of PPE. This 
comment applies to all other CS where this 
phrase is used. 


Comment [ECHA8]: Information in the 
SDS, such as gloves materials, filter types, 
etc. has the same impact on DU obligations 
(art 37 of REACH Regulation) as if it were 
contained in the ES. 
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Other conditions affecting workers exposure 
Indoor use 
Assumes process temperature up to 40.0 °C 


1.2.6. Control of worker exposure: Transfer and/or dispensing with dedicated equipment 
(PROC 8b) 
 
Product (article) characteristics 
Limit the substance content in the product to 5 %. 
Amount used (or contained in articles), frequency and duration of use/exposure 
Avoid carrying out activities involving exposure for more than 1 hour. 
The duration specified here is within the context of an eight hour work day 
Technical and organisational conditions and measures 
Provide a basic standard of general ventilation (1 to 3 air changes per hour). 
Other conditions affecting workers exposure 
Indoor use 
Assumes process temperature up to 40.0 °C 


1.2.7. Control of worker exposure: Filling small containers in dedicated lines (PROC 9) 
 
Product (article) characteristics 
Limit the substance content in the product to 5 %. 
Amount used (or contained in articles), frequency and duration of use/exposure 
Covers daily exposures up to 8 hours. 
Technical and organisational conditions and measures 
Provide a basic standard of general ventilation (1 to 3 air changes per hour). 
Other conditions affecting workers exposure 
Indoor use 
Assumes process temperature up to 40.0 °C 


1.2.8. Control of worker exposure: Equipment cleaning and maintenance (PROC 8a) 
 
Product (article) characteristics 
Covers percentage substance in the product up to 100 %. 
Amount used (or contained in articles), frequency and duration of use/exposure 
Avoid carrying out activities involving exposure for more than 4 hours. 
The duration specified here is within the context of an eight hour work day 
Technical and organisational conditions and measures 
Provide a basic standard of general ventilation (1 to 3 air changes per hour). 
Conditions and measures related to personal protection, hygiene and health evaluation 
Wear suitable gloves tested to EN374. For further specification, refer to section 8 of the SDS. 
Wear a respirator providing a minimum efficiency of 90.0 %. For further specification, refer to section 8 of the 
SDS. 
Use suitable eye protection. 
Other conditions affecting workers exposure 
Indoor use 
Assumes process temperature up to 40.0 °C 


Comment [ECHA9]: There is no 
specific PROC to describe maintenance and 
cleaning operation. PROC 8a has been used 
here as it assumes direct contact with the 
substance and exposure is expected. Ways to 
improve how maintenance and cleaning 
tasks can be described and assessed are 
under review. 
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1.3. Exposure estimation and reference to its source 


1.3.1. Environmental release and exposure: Formulation of mixtures (ERC 2) 
 
Release route Release rate Release estimation method 
Water 0 kg/day Release factor 


(ESD Coatings) 
Air 3 kg/day Release factor 


(ESD Coatings) 
Soil 0 kg/day Release factor 
 
Protection target Exposure estimate (based on: EUSES 2.1.2) RCR 
Freshwater 2.823E-6 mg/L < 0.01 
Sediment (freshwater) 2.292E-4 mg/kg dw < 0.01 
Marine water 3.29E-7 mg/L < 0.01 
Sediment (marine water) 2.672E-5 mg/kg dw < 0.01 
Sewage treatment plant 0 mg/L < 0.01 
Agricultural soil 6.846E-4 mg/kg dw < 0.01 
Man via Environment – Inhalation 4.576E-4 mg/m³ < 0.01 
Man via Environment – Oral 9.222E-4 mg/kg bw/day < 0.01 


1.3.2. Worker exposure: Raw material transfer and/or dispensing with dedicated equipment 
(PROC 8b) 
 
Route of exposure and type of effects Exposure estimate RCR 
Inhalation, systemic, long-term 12.5 mg/m³ (TRA Worker 3.0) 0.506 
Dermal, systemic, long-term 2.742 mg/kg bw/day (TRA Worker 3.0) 0.392 
Combined routes, systemic, long-term   0.898 


1.3.3. Worker exposure: Mixing, milling, dispersing, completion. Batch. Closed systems 
(PROC 3) 
 
Route of exposure and type of effects Exposure estimate RCR 
Inhalation, systemic, long-term 3.75 mg/m³ (TRA Worker 3.0) 0.152 
Dermal, systemic, long-term 0.69 mg/kg bw/day (TRA Worker 3.0) 0.099 
Combined routes, systemic, long-term   0.25 


1.3.4. Worker exposure: Mixing, milling, dispersing, completion. Batch. Open systems 
(PROC 5) 
 
Route of exposure and type of effects Exposure estimate RCR 
Inhalation, systemic, long-term 6.25 mg/m³ (TRA Worker 3.0) 0.253 
Dermal, systemic, long-term 2.742 mg/kg bw/day (TRA Worker 3.0) 0.392 
Combined routes, systemic, long-term   0.645 


1.3.5. Worker exposure: Transfer and/or dispensing with non dedicated equipment (PROC 
8a) 
 
Route of exposure and type of effects Exposure estimate RCR 
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Route of exposure and type of effects Exposure estimate RCR 
Inhalation, systemic, long-term 5 mg/m³ (TRA Worker 3.0) 0.202 
Dermal, systemic, long-term 2.742 mg/kg bw/day (TRA Worker 3.0) 0.392 
Combined routes, systemic, long-term   0.594 


1.3.6. Worker exposure: Transfer and/or dispensing with dedicated equipment (PROC 8b) 
 
Route of exposure and type of effects Exposure estimate RCR 
Inhalation, systemic, long-term 2.5 mg/m³ (TRA Worker 3.0) 0.101 
Dermal, systemic, long-term 2.742 mg/kg bw/day (TRA Worker 3.0) 0.392 
Combined routes, systemic, long-term   0.493 


1.3.7. Worker exposure: Filling small containers in dedicated lines (PROC 9) 
 
Route of exposure and type of effects Exposure estimate RCR 
Inhalation, systemic, long-term 12.5 mg/m³ (TRA Worker 3.0) 0.506 
Dermal, systemic, long-term 1.372 mg/kg bw/day (TRA Worker 3.0) 0.196 
Combined routes, systemic, long-term   0.702 


1.3.8. Worker exposure: Equipment cleaning and maintenance (PROC 8a) 
 
Route of exposure and type of effects Exposure estimate RCR 
Inhalation, systemic, long-term 7.5 mg/m³ (TRA Worker 3.0) 0.304 
Dermal, systemic, long-term 2.742 mg/kg bw/day (TRA Worker 3.0) 0.392 
Combined routes, systemic, long-term   0.695 


1.4. Guidance to DU to evaluate whether he works inside the boundaries 
set by the ES Comment [ECHA10]:  Information on 


scaling is typically included in this section. 
It must include: 


•Scaling method 
•Scalable parameters 
•Boundaries of scaling 
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2. ES 2: Use at industrial site. Coatings and paints, thinners, 
paint removers 
2.1. Title section 
 
Coatings and Paints, Thinners, paint removers (PC 9a) 
Environment 
CS 1: Industrial application of coatings and inks. Water-based scrubbing process ERC 5 
CS 2: Industrial application of coatings and inks. Dry processes ERC 5 
Worker 
CS 3: Industrial application of coatings and inks. Closed systems. With occasional 
controlled exposure 


PROC 2 


CS 4: Raw material transfer and/or dispensing with dedicated equipment PROC 8b 
CS 5: Mixing operations (open systems) PROC 5 
CS 6: Loading of application equipment. Manual PROC 8a 
CS 7: Spraying PROC 7 
CS 8: Roller, spreader, flow coating or printing PROC 10 
CS 9: Dipping, immersion and pouring PROC 13 
CS 10: Force drying (50 – 100oC) PROC 2 
CS 11: Equipment cleaning and maintenance. Manual PROC 8a 


2.2. Conditions of use affecting exposure 


2.2.1. Control of environmental exposure: Industrial application of coatings and inks. 
Water-based scrubbing process (ERC 5) 
 
Amount used, frequency and duration of use (or from service life) 
Daily amount per site <= 0.02 tonnes/day 
Annual amount per site <= 4.0 tonnes/year 
Technical and organisational conditions and measures 
Remove sludge regularly from process/cleaning water in reservoir. 
Equalising tank required. Continuous releases. 
Conditions and measures related to sewage treatment plant 
Estimated substance removal from wastewater via municipal sewage treatment 22 % 
Assumed municipal sewage treatment plant flow >= 2000 m3/d 
Conditions and measures related to treatment of waste (including article waste) 
Dispose of waste or used sacks/containers according to local regulations. 
Other conditions affecting environmental exposure 
Receiving surface water flow >= 18000 m3/d 


2.2.2. Control of environmental exposure: Industrial application of coatings and inks. 
Dry processes (ERC 5) 
 
Amount used, frequency and duration of use (or from service life) 
Daily amount per site <= 0.02 tonnes/day 
Annual amount per site <= 4.0 tonnes/year 


Comment [ECHA11]: See comment in 
corresponding section in ES1 


Comment [ECHA12]: The approach to 
characterise closed is under development. In 
this case the PROC 2 descriptor does not fit 
as it refers to continuous processes. 


Comment [ECHA13]: See comments in 
corresponding section in ES1 
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Conditions and measures related to treatment of waste (including article waste) 
Dispose of waste or used sacks/containers according to local regulations. 


2.2.3. Control of worker exposure: Industrial application of coatings and inks. Closed 
systems. With occasional controlled exposure (PROC 2) 
 
Product (article) characteristics 
Limit the substance content in the product to 5 %. 
Amount used (or contained in articles), frequency and duration of use/exposure 
Covers daily exposures up to 8 hours. 
Technical and organisational conditions and measures 
Provide a basic standard of general ventilation (1 to 3 air changes per hour). 
Use in closed, continuous process with occasional controlled exposure 
Other conditions affecting workers exposure 
Indoor use 
Assumes process temperature up to 40.0 °C 


2.2.4. Control of worker exposure: Raw material transfer and/or dispensing with dedicated 
equipment (PROC 8b) 
 
Product (article) characteristics 
Limit the substance content in the product to 5 %. 
Amount used (or contained in articles), frequency and duration of use/exposure 
Avoid carrying out activities involving exposure for more than 1 hour. 
The duration specified here is within the context of an eight hour work day 
Technical and organisational conditions and measures 
Provide a basic standard of general ventilation (1 to 3 air changes per hour). 
Other conditions affecting workers exposure 
Indoor use 
Assumes process temperature up to 40.0 °C 


2.2.5. Control of worker exposure: Mixing operations (open systems) (PROC 5) 
 
Product (article) characteristics 
Limit the substance content in the product to 5 %. 
Amount used (or contained in articles), frequency and duration of use/exposure 
Avoid carrying out activities involving exposure for more than 1 hour. 
The duration specified here is within the context of an eight hour work day 
Technical and organisational conditions and measures 
Provide a basic standard of general ventilation (1 to 3 air changes per hour). 
Other conditions affecting workers exposure 
Indoor use 
Assumes process temperature up to 40.0 °C 


 


 
 


Comment [ECHA14]:  The approach to 
describing open and closed processes is 
under consideration. 
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2.2.6. Control of worker exposure: Loading of application equipment. Manual (PROC 
8a) 
 
Product (article) characteristics 
Limit the substance content in the product to 5 %. 
Amount used (or contained in articles), frequency and duration of use/exposure 
Avoid carrying out activities involving exposure for more than 1 hour. 
The duration specified here is within the context of an eight hour work day 
Technical and organisational conditions and measures 
Provide a basic standard of general ventilation (1 to 3 air changes per hour). 
Other conditions affecting workers exposure 
Indoor use 
Assumes process temperature up to 40.0 °C 


2.2.7. Control of worker exposure: Spraying (PROC 7) 
 
Product (article) characteristics 
Limit the substance content in the product to 5 %. 
Amount used (or contained in articles), frequency and duration of use/exposure 
Covers daily exposures up to 8 hours. 
Technical and organisational conditions and measures 
Provide a basic standard of general ventilation (1 to 3 air changes per hour). 
Local exhaust ventilation - efficiency of at least 95.0 % 
Conditions and measures related to personal protection, hygiene and health evaluation 
Wear suitable chemical resistant sleeves and gloves. For further specification, refer to section 8 of the SDS. 
Other conditions affecting workers exposure 
Indoor use 
Assumes process temperature up to 40.0 °C 
Additional good practice advice. Obligations according to Article 37(4) of REACH do not apply 
Use suitable eye protection. Personal measures have to be applied in case of potential exposure only. 
Wear suitable coveralls to prevent exposure to the skin. Wear protective shoes. 
Wear respiratory protection. Personal measures have to be applied in case of potential exposure only. 


2.2.8. Control of worker exposure: Roller, spreader, flow coating or printing (PROC 10) 
 
Product (article) characteristics 
Limit the substance content in the product to 5 %. 
Amount used (or contained in articles), frequency and duration of use/exposure 
Covers daily exposures up to 8 hours. 
Technical and organisational conditions and measures 
Provide a basic standard of general ventilation (1 to 3 air changes per hour). 
Local exhaust ventilation - efficiency of at least 90.0 % 
Other conditions affecting workers exposure 
Indoor use 
Assumes process temperature up to 40.0 °C 
Additional good practice advice. Obligations according to Article 37(4) of REACH do not apply 
Use suitable eye protection. Personal measures have to be applied in case of potential exposure only. 


Comment [ECHA15]: Sleeves are 
required as upper wrists are potentially 
exposed according to ECETOC TRA 
assumptions 


Comment [ECHA16]:  Protective shoes 
were added here, as coveralls may not 
include foot cover. It is preferable to express 
the condition in one single phrase: “Wear 
suitable coveralls to prevent exposure to the 
skin, including protective shoes”. However 
two separate phrases are used here as the 
first is available in the ESCom standard 
phrase catalogue.  
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Wear suitable gloves tested to EN374. Personal measures have to be applied in case of potential exposure only. 


2.2.9. Control of worker exposure: Dipping, immersion and pouring (PROC 13) 
 
Product (article) characteristics 
Limit the substance content in the product to 5 %. 
Amount used (or contained in articles), frequency and duration of use/exposure 
Covers daily exposures up to 8 hours. 
Technical and organisational conditions and measures 
Provide a basic standard of general ventilation (1 to 3 air changes per hour). 
Local exhaust ventilation - efficiency of at least 90.0 % 
Other conditions affecting workers exposure 
Indoor use 
Assumes process temperature up to 40.0 °C 
Additional good practice advice. Obligations according to Article 37(4) of REACH do not apply 
Use suitable eye protection. Personal measures have to be applied in case of potential exposure only. 
Wear suitable gloves tested to EN374. Personal measures have to be applied in case of potential exposure only. 


2.2.10. Control of worker exposure: Force drying (50 – 100oC) (PROC 2) 
 
Product (article) characteristics 
Limit the substance content in the product to 5 %. 
Amount used (or contained in articles), frequency and duration of use/exposure 
Covers daily exposures up to 8 hours. 
Technical and organisational conditions and measures 
Provide a basic standard of general ventilation (1 to 3 air changes per hour). 
Use in closed, continuous process with occasional controlled exposure 
Other conditions affecting workers exposure 
Indoor use 
Assumes process temperature up to 70.0 °C 


2.2.11. Control of worker exposure: Equipment cleaning and maintenance; Manual 
(PROC 8a) 
 
Product (article) characteristics 
Limit the substance content in the product to 5 %. 
Amount used (or contained in articles), frequency and duration of use/exposure 
Avoid carrying out activities involving exposure for more than 4 hours. 
The duration specified here is within the context of an eight hour work day.    
Technical and organisational conditions and measures 
Provide a basic standard of general ventilation (1 to 3 air changes per hour). 
Conditions and measures related to personal protection, hygiene and health evaluation 
Wear suitable gloves tested to EN374. For further specification, refer to section 8 of the SDS. 
Other conditions affecting workers exposure 
Indoor use 
Assumes process temperature up to 40.0 °C 


Comment [ECHA17]: The approach to 
describing open and closed processes is 
under consideration. 


Comment [ECHA18]: See comment in 
corresponding section in ES1(for CS8) 
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2.3. Exposure estimation and reference to its source 


2.3.1. Environmental release and exposure: Industrial application of coatings and inks; 
Water-based process (ERC 5) 
 
Release route Release rate Release estimation method 
Water 0.1 kg/day SpERC based 


xxxx 5.1 - a.v1 
Industrial use of coatings and inks (low volatiles) - Process with 
water involved (low volatiles, medium water solubility) 


Air 0.2 kg/day SpERC based 


same as above 
Soil 0 kg/day SpERC based 


same as above 
 
Protection target Exposure estimate (based on: EUSES 2.1.2) RCR 
Freshwater 0.004 mg/L 0.378 
Sediment (freshwater) 0.316 mg/kg dw 0.377 
Marine water 3.891E-4 mg/L 0.378 
Sediment (marine water) 0.032 mg/kg dw 0.378 
Sewage treatment plant 0.039 mg/L 0.026 
Agricultural soil 0.025 mg/kg dw 0.154 
Man via Environment – Inhalation 3.109E-5 mg/m³ < 0.01 
Man via Environment – Oral 0.017 mg/kg bw/day < 0.01 


2.3.2. Environmental release and exposure: Industrial application of coatings and inks; 
Dry processes (ERC 5) 
 
Release route Release rate Release estimation method 
Water 0 kg/day SpERC based 


xxxx 5.1 - c.v1 
Industrial use of coatings and inks (low volatiles) - Water free 
process (low volatiles) 


Air 0.2 kg/day SpERC based 


same as above 
Soil 0 kg/day SpERC based 


same as above 
 
Protection target Exposure estimate (based on: EUSES 2.1.2) RCR 
Freshwater 2.823E-6 mg/L < 0.01 
Sediment (freshwater) 2.292E-4 mg/kg dw < 0.01 
Marine water 3.29E-7 mg/L < 0.01 
Sediment (marine water) 2.672E-5 mg/kg dw < 0.01 
Sewage treatment plant 0 mg/L < 0.01 
Agricultural soil 4.731E-5 mg/kg dw < 0.01 
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Protection target Exposure estimate (based on: EUSES 2.1.2) RCR 
Man via Environment – Inhalation 3.109E-5 mg/m³ < 0.01 
Man via Environment – Oral 8.029E-5 mg/kg bw/day < 0.01 


2.3.3. Worker exposure: Industrial application of coatings and inks. Closed systems. 
With occasional controlled exposure (PROC 2) 
 
Route of exposure and type of effects Exposure estimate RCR 
Inhalation, systemic, long-term 2.5 mg/m³ (TRA Worker 3.0) 0.101 
Dermal, systemic, long-term 0.274 mg/kg bw/day (TRA Worker 3.0) 0.039 
Combined routes, systemic, long-term   0.14 


2.3.4. Worker exposure: Raw material transfer and/or dispensing with dedicated equipment 
(PROC 8b) 
 
Route of exposure and type of effects Exposure estimate RCR 
Inhalation, systemic, long-term 2.5 mg/m³ (TRA Worker 3.0) 0.101 
Dermal, systemic, long-term 2.742 mg/kg bw/day (TRA Worker 3.0) 0.392 
Combined routes, systemic, long-term   0.493 


2.3.5. Worker exposure: Mixing operations (open systems) (PROC 5) 
 
Route of exposure and type of effects Exposure estimate RCR 
Inhalation, systemic, long-term 2.5 mg/m³ (TRA Worker 3.0) 0.101 
Dermal, systemic, long-term 2.742 mg/kg bw/day (TRA Worker 3.0) 0.392 
Combined routes, systemic, long-term   0.493 


2.3.6. Worker exposure: Loading of application equipment. Manual (PROC 8a) 
 
Route of exposure and type of effects Exposure estimate RCR 
Inhalation, systemic, long-term 5 mg/m³ (TRA Worker 3.0) 0.202 
Dermal, systemic, long-term 2.742 mg/kg bw/day (TRA Worker 3.0) 0.392 
Combined routes, systemic, long-term   0.594 


2.3.7. Worker exposure: Spraying (PROC 7) 
 
Route of exposure and type of effects Exposure estimate RCR 
Inhalation, systemic, long-term 12.5 mg/m³ (TRA Worker 3.0) 0.506 
Dermal, systemic, long-term 1.714 mg/kg bw/day (TRA Worker 3.0) 0.245 
Combined routes, systemic, long-term   0.751 


2.3.8. Worker exposure: Roller, spreader, flow coating or printing (PROC 10) 
 
Route of exposure and type of effects Exposure estimate RCR 
Inhalation, systemic, long-term 2.5 mg/m³ (TRA Worker 3.0) 0.101 
Dermal, systemic, long-term 5.486 mg/kg bw/day (TRA Worker 3.0) 0.784 
Combined routes, systemic, long-term   0.885 


2.3.9. Worker exposure: Dipping, immersion and pouring (PROC 13) 
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Route of exposure and type of effects Exposure estimate RCR 
Inhalation, systemic, long-term 2.5 mg/m³ (TRA Worker 3.0) 0.101 
Dermal, systemic, long-term 2.742 mg/kg bw/day (TRA Worker 3.0) 0.392 
Combined routes, systemic, long-term   0.493 


2.3.10. Worker exposure: Force drying (50 – 100oC) (PROC 2) 
 
Route of exposure and type of effects Exposure estimate RCR 
Inhalation, systemic, long-term 2.5 mg/m³ (TRA Worker 3.0) 0.101 
Dermal, systemic, long-term 0.274 mg/kg bw/day (TRA Worker 3.0) 0.039 
Combined routes, systemic, long-term   0.14 


2.3.11. Worker exposure: Equipment cleaning and maintenance. Manual (PROC 8a) 
 
Route of exposure and type of effects Exposure estimate RCR 
Inhalation, systemic, long-term 15 mg/m³ (TRA Worker 3.0) 0.607 
Dermal, systemic, long-term 0.548 mg/kg bw/day (TRA Worker 3.0) 0.078 
Combined routes, systemic, long-term   0.686 


2.4. Guidance to DU to evaluate whether he works inside the boundaries 
set by the ES Comment [ECHA19]: See comment in 


corresponding section in ES1 
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3. ES 3: Use by professional worker. Coatings and paints, 
thinners, paint removers 
3.1. Title section 
 
Coatings and Paints, Thinners, paint removers (PC 9a) 
Environment 
CS 1: Use leading to inclusion into/onto matrix ERC 8f, ERC 8c 
Worker 
CS 2: Transfer and/or dispensing with non dedicated equipment PROC 8a 
CS 3: Professional application of coatings and inks by brush or roller PROC 10 
CS 4: Professional application of coatings and inks by spraying PROC 11 


3.2. Conditions of use affecting exposure 


3.2.1. Control of environmental exposure: Use leading to inclusion into/onto matrix (ERC 
8f) 
 
Conditions and measures related to treatment of waste (including article waste) 
Dispose of waste or used sacks/containers according to local regulations. 


3.2.2. Control of worker exposure: Transfer and/or dispensing with non dedicated 
equipment (PROC 8a) 
 
Product (article) characteristics 
Limit the substance content in the product to 5 %. 
Amount used (or contained in articles), frequency and duration of use/exposure 
Avoid carrying out activities involving exposure for more than 15 minutes. 
The duration specified here is within the context of an eight hour work day. 
Technical and organisational conditions and measures 
Provide a basic standard of general ventilation (1 to 3 air changes per hour). 
Other conditions affecting workers exposure 
Indoor use 
Assumes process temperature up to 40.0 °C 


3.2.3. Control of worker exposure: Professional application of coatings and inks by brush 
or roller (PROC 10) 
 
Product (article) characteristics 
Limit the substance content in the product to 5 %. 
Amount used (or contained in articles), frequency and duration of use/exposure 
Covers daily exposures up to 8 hours. 
Technical and organisational conditions and measures 
Conditions and measures related to personal protection, hygiene and health evaluation 
Wear suitable gloves tested to EN374. For further specification, refer to section 8 of the SDS. 
Other conditions affecting workers exposure 
Handling of liquids on large surfaces or large workpieces 


Comment [ECHA20]: See comment in 
corresponding section in ES1 


Comment [ECHA21]: Maintenance and 
cleaning for professional use should 
normally be included here. However, they 
were not included in the illustrative example 
CSR and, for consistency, they are omitted 
here. They will be included in future updates 
of both documents. 


Comment [ECHA22]: See comments in 
corresponding section in ES1 


Comment [ECHA23]: Environmental 
conditions of use related to Sewage 
Treatment Plant (STP) , application of 
sludge to agricultural soil, etc. are of no 
relevance to a professional user or a 
consumer, who has no control over these 
conditions. Consequently are not included in 
the environmental Contributing Scenario. 
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Assumes room volume of less than 100 m3. 
Additional good practice advice. Obligations according to Article 37(4) of REACH do not apply 
Use suitable eye protection. Personal measures have to be applied in case of potential exposure only. 


3.2.4. Control of worker exposure: Professional application of coatings and inks by 
spraying (PROC 11) 
 
Product (article) characteristics 
Limit the substance content in the product to 5 %. 
Amount used (or contained in articles), frequency and duration of use/exposure 
Covers daily exposures up to 8 hours. 
Technical and organisational conditions and measures 
Conditions and measures related to personal protection, hygiene and health evaluation 
Wear suitable chemical resistant sleeves and gloves. For further specification, refer to section 8 of the SDS. 
Wear a half mask respirator with filter/cartridge (gas cartridge) - efficiency of at least: 60% 
Other conditions affecting workers exposure 
Handling of liquids at high pressure resulting in substantial generation of mist or spray-haze  
Assumes room volume of less than 100 m3. 
Additional good practice advice. Obligations according to Article 37(4) of REACH do not apply 
Use suitable eye protection. Personal measures have to be applied in case of potential exposure only. 
Wear suitable coveralls to prevent exposure to the skin. Wear protective shoes. 


3.3. Exposure estimation and reference to its source 


3.3.1. Environmental release and exposure: Use leading to inclusion into/onto matrix 
(ERC 8f) 
 
Release route Release rate Release estimation method 
Water 2.75E-4 kg/day ERC based 
Air 0.004 kg/day ERC based 
Soil 1.375E-4 kg/day ERC based 
 
Protection target Exposure estimate (based on: EUSES 2.1.2) RCR 
Freshwater 1.351E-5 mg/L < 0.01 
Sediment (freshwater) 0.001 mg/kg dw < 0.01 
Marine water 1.398E-6 mg/L < 0.01 
Sediment (marine water) 1.135E-4 mg/kg dw < 0.01 
Sewage treatment plant 1.07E-4 mg/L < 0.01 
Agricultural soil 7.002E-5 mg/kg dw < 0.01 
Man via Environment - Inhalation 6.315E-7 mg/m³ < 0.01 
Man via Environment - Oral 9.955E-5 mg/kg bw/day < 0.01 


3.3.2. Worker exposure: Transfer and/or dispensing with non dedicated equipment (PROC 
8a) 
 
Route of exposure and type of effects Exposure estimate RCR 
Inhalation, systemic, long-term 6.25 mg/m³ (TRA Worker 3.0) 0.253 


Comment [ECHA24]: The exposure 
estimation was undertaken using 
Stoffenmanager, and this phrase is from a 
Stoffenmanager proposal. It may be 
amended in future to be more helpful as an 
instruction provided by the formulator to the 
user. 
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Route of exposure and type of effects Exposure estimate RCR 
Dermal, systemic, long-term 2.742 mg/kg bw/day (TRA Worker 3.0) 0.392 
Combined routes, systemic, long-term   0.645 


3.3.3. Worker exposure: Professional application of coatings and inks by brush or roller 
(PROC 10) 
 
Route of exposure and type of effects Exposure estimate RCR 
Inhalation, systemic, long-term 6.683 mg/m³ (External Tool: Stoffenmanager 5.0) 0.271 
Dermal, systemic, long-term 1.097 mg/kg bw/day (TRA Worker 3.0) 0.157 
Combined routes, systemic, long-term   0.427 


3.3.4. Worker exposure: Professional application of coatings and inks by spraying 
(PROC 11) 
 
Route of exposure and type of effects Exposure estimate RCR 
Inhalation, systemic, long-term 5.92 mg/m³ (External Tool: Stoffenmanager 5.0) 0.24 
Dermal, systemic, long-term 4.286 mg/kg bw/day (TRA Worker 3.0) 0.612 
Combined routes, systemic, long-term   0.852 


3.4. Guidance to DU to evaluate whether he works inside the boundaries 
set by the ES Comment [ECHA25]: See comment in 


corresponding section in ES1 
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 ECHA substance  


4. ES 4: Consumer Use. Coatings and paints, thinners, paint 
removers 
4.1. Title section 
 
Coatings and Paints, Thinners, paint removers (PC 9a) 
Environment 
CS 1: Use leading to inclusion into/onto matrix ERC 8f, ERC 8c 
Consumer 
CS 2: Waterborne wall paint. Brush or roller PC 9a 
CS 3: Solvent rich paint. Brush or roller PC 9a 


4.2. Conditions of use affecting exposure 


4.2.1. Control of environmental exposure: Use leading to inclusion into/onto matrix (ERC 
8f) 
 
Conditions and measures related to treatment of waste (including article waste) 
Dispose of waste or used sacks/containers according to local regulations. 


4.2.2. Control of consumer exposure: Waterborne wall paint. Brush or roller (PC 9a) 
 
Product (article) characteristics 
Covers concentrations up to 1.0 % 
Amount used, frequency and duration of use/exposure 
Covers use of product up to 3750 grams/event 
Covers use up 1 events/day 
Other conditions affecting consumers exposure 
Release area = 15.0 m2 


4.2.3. Control of consumer exposure: Solvent rich paint. Brush or roller (PC 9a) 
 
Product (article) characteristics 
Covers concentrations up to 1.0 % 
Amount used, frequency and duration of use/exposure 
Covers use of product up to 1000 grams/event 
Covers use up 1 events/day 
Other conditions affecting consumers exposure 
Release area = 10.0 m2 


4.3. Exposure estimation and reference to its source 


4.3.1. Environmental release and exposure: Use leading to inclusion into/onto matrix 
(ERC 8f) 
 
Release route Release rate Release estimation method 
Water 2.75E-4 kg/day ERC based 


Comment [ECHA26]: See comment in 
corresponding section in ES1 


Comment [ECHA27]: See comments in 
corresponding section in ES1 


Comment [ECHA28]: The conditions of 
use regarded as relevant for the formulator 
and to be provided in the ES for 
communication include: 


-Concentration, which sets the upper limit 
of the substance in the product (paints) 
the formulator can supply to the 
consumer market 
-Amount per event and release area, from 
which the formulator can check whether 
the area specific amount per application 
(g/m2) is consistent with the technical 
instruction he provides to the user. 
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Release route Release rate Release estimation method 
Air 0.004 kg/day ERC based 
Soil 1.375E-4 kg/day ERC based 
 
Protection target Exposure estimate (based on: EUSES 2.1.2) RCR 
Freshwater 1.351E-5 mg/L < 0.01 
Sediment (freshwater) 0.001 mg/kg dw < 0.01 
Marine water 1.398E-6 mg/L < 0.01 
Sediment (marine water) 1.135E-4 mg/kg dw < 0.01 
Sewage treatment plant 1.07E-4 mg/L < 0.01 
Agricultural soil 7.002E-5 mg/kg dw < 0.01 
Man via Environment - Inhalation 6.315E-7 mg/m³ < 0.01 
Man via Environment – Oral 9.955E-5 mg/kg bw/day < 0.01 


4.3.2. Consumer exposure: Waterborne wall paint. Brush or roller (PC 9a) 
 
Route of exposure and type of effects Exposure estimate RCR 
Inhalation, systemic, long-term 0.3 mg/m³ (External Tool: Consexpo 4.1) 0.049 
Dermal, systemic, long-term 0.6 mg/kg bw/day (External Tool: Consexpo 4.1) 0.171 
Oral, systemic, long-term 0 mg/kg bw/day (External Tool: Consexpo 4.1) < 0.01 
Combined routes, systemic, long-term   0.221 


4.3.3. Consumer exposure: Solvent rich paint. Brush or roller (PC 9a) 
 
Route of exposure and type of effects Exposure estimate RCR 
Inhalation, systemic, long-term 0.78 mg/m³ (External Tool: Consexpo 4.1) 0.128 
Dermal, systemic, long-term 0.55 mg/kg bw/day (External Tool: Consexpo 4.1) 0.157 
Oral, systemic, long-term 0 mg/kg bw/day (External Tool: Consexpo 4.1) < 0.01 
Combined routes, systemic, long-term   0.285 


4.4. Guidance to DU to evaluate whether he works inside the boundaries 
set by the ES 
 


Comment [ECHA29]: This section may 
include advice to the downstream users on 
how they can verify that their customer use 
is covered by the ES 
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Guidance on socio-economic analysis 
– restrictions 
 


The European Chemicals Agency 
(ECHA) is issuing a series of Fact 
Sheets which provide a structured 
overview of each REACH Guidance 
Document published by the Agency. 
These documents will be available in 
the following 22 languages:  
 
Bulgarian, Czech, Danish, Dutch, English, 
Estonian, Finnish, French, German, 
Greek, Hungarian, Italian, Latvian, Lithua-
nian, Maltese, Polish, Portuguese, Roma-
nian, Slovakian, Slovenian, Spanish and 
Swedish 
 
A Guidance Fact Sheet provides a 
short summary of the key aspects of 
the respective REACH Guidance 
Document including bibliographic 
information and other references.  
 
If you have questions or comments in 
relation to this Fact Sheet please send 
them by e-mail to info@echa.europa.eu 
quoting the Fact Sheet reference, issue 
date and language version, shown 
above.  
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WHO SHOULD READ THE 
GUIDANCE DOCUMENT? 


The Guidance on socio-economic analysis 
– restrictions is aimed at those intending 
to undertake a socio-economic analysis 
(SEA) as part of a restriction proposal or 
at those giving comments on the restric-
tion proposal at a later stage. Therefore, it 
is specifically addressed to: 


• Member State Competent Authorities; 
• The European Chemicals Agency; 
• Interested parties – who are either 


submitting a SEA or information which 
can contribute to one. 


The guidance is also a reference docu-
ment for the Agency’s Committees for 
Socio-Economic Analysis (SEAC) and 
Risk Assessment (RAC), as the guidance 
aims to describe good practice. 


The guidance may also assist the Com-
mission when it prepares a proposal for a 
decision on the inclusion of a substance 
on Annex XVII (Restrictions) of the 
REACH Regulation. 
 


WHAT IS THIS GUIDANCE 
ABOUT? 


This guidance provides technical advise 
on how to undertake socio-economic 
analysis as part of a proposal to restrict 
the manufacturing, placing on the market 
and/or use of a substance in accordance 
with Article 69 of the REACH Regulation. 
Those using this guidance should be 
familiar with the restriction process, 
including the “Guidance on Annex XV for 
restrictions”. 


Socio-economic analysis is used: 


• to describe and analyse socio-
economic impacts of imposing a re-
striction compared to continued use, 
referred often to a “baseline” where no 
new risk management options (RMO) 
or restrictions are introduced; 


• to assess whether the proposed 
Community-wide restriction is the most 
appropriate action as compared to 
other RMOs; 


• to provide supporting information on 
several sections of a restriction pro-
posal; 


• in decision making. 


Within the restriction process (decribed in 
Title VIII of the REACH Regulation) socio-
economic impacts of the proposed restric-
tion may be analysed according to Annex 
XVI (Socio-economic analysis). However, 
a significant amount of socio-economic 
information is also required in other parts 
of the restriction proposal. This includes 
e.g. health and/or environmental impacts 
as well as the costs of a restriction. 


The Agency will make proposals for 
restrictions available on its website. It will 
invite interested parties to submit com-
ments on dossiers and the suggested 
restrictions and/or the SEA or information 
which can contribute to a SEA within 6 
months. These comments will be taken 
into account in the adoption of an opinion 
on the suggested restrictions by SEAC 
and RAC. 


The SEA facilitates a systematic and 
comprehensive comparison of the differ-
ent risk management options and/or of the 
relevant costs/benefits of the conditions of 
the proposed restriction compared to the 
baseline. Therefore, it is advisable to 
make the SEA as an integral part of a 
restriction proposal. 


The guidance covers the use of the SEA 
approach and information for four pur-
poses: 


1. Justification that Community-wide 
action is required; 


2. Assessing whether the proposed 
restriction is the most appropriate 
Community-wide action compared to 
other risk management options; 


3. Refining the scope, timeline and 
conditions of the proposed restriction; 


4. Assessing the proposed restriction in 
terms of net benefits to human health 
and/or the environment and the net 
costs to the actors affected and soci-
ety as a whole. 


The guidance focuses on purposes 2, 3 
and 4. It also addresses how SEA can be 
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used to compare one or more 
RMOs/restriction proposals against the 
baseline. 


The guidance makes some suggestions 
on how to undertake the SEA: 
• It recommends undertaking an SEA as 


an iterative process: to start with a 
qualitative assessment based on rea-
dily available data and then – in addi-
tional iterations – to provide more de-
tail. Where applicable, a more quantit-
ative assessment should be underta-
ken until all key impacts are covered in 
a sufficiently robust way to draw a 
conclusion. 


• It suggests that the SEA be underta-
ken in 5 stages: 
o Stage 1 is the setting of the aims 


of the SEA. This is to answer the 
question: Why is the SEA or input 
to one being developed?  


o Stage 2 is the scoping phase, to 
define what economic and other 
responses and changes will occur 
as a result of the proposed restric-
tion. A key question to answer is: 
How will actors in the relevant 
supply chain react if they are sub-
jected to the proposed restriction?  


o Stage 3 involves the identification 
and assessment of impacts. The 
aim is to answer the question: 
What are the impacts of the “pro-
posed restriction” compared to the 
“baseline” scenario? 


o Stage 4 focuses on interpreting 
the impacts identified and as-
sessed in stages 2 and 3. It is 
about bringing the information on 
different impacts together and un-
dertaking an uncertainty analysis 
to test the robustness of the SEA. 
Based on the assessment and the 
uncertainty analysis, it can be de-
cided to either conclude the SEA 
or undertake more analysis by re-
verting back to stage 2 or 3. 


o Stage 5 is the final stage. In this 
stage the main findings and re-
sults of the analysis are summa-
rised. It is important to present all 
data in a systematic and transpar-
ent way in order to aid the deci-
sion-making process. The outputs 


of this stage are the SEA related 
sections in the overall restriction 
proposal. The Agency has issued 
a separate reporting format for 
this. 


• Uncertainties can arise during the SEA 
process and they need to be: 
o considered throughout the proc-


ess; 
o minimised where possible; 
o assessed for their importance with 


respect to the outcome of the 
SEA; 


o documented. 


 
HOW TO READ THIS 
GUIDANCE? 


Chapter 1 is an introduction to the guid-
ance and also describes stage 1 of the 
SEA, setting the aims of the SEA. 


Chapter 2 describes stage 2 of the SEA 
process which is the scoping phase. 


Chapter 3 describes stage 3 of the SEA 
process on identifying and assessing 
impacts. 


Chapter 4 describes stage 4 of the SEA 
process on interpretation and conclusion 
drawing. 


Chapter 5 describes stage 5 of the SEA 
process on presenting the results. 


There are several appendices attached to 
the guidance with practical examples: 
• Appendix A describes the consultation 


process during the preparation of the 
restriction proposal; 


• Appendix B on estimating impacts 
(economic, social); 


• Appendix C on valuation techniques; 
• Appendix D on discounting; 
• Appendix E describes uncertainty 


analysis techniques; 
• Appendix F describes socio-economic 


assessment tools; 
• Appendix G provides initial checklists 


on identification of impacts. 
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KEY ASPECTS 


European Chemicals Agency 


Socio-Economic Analysis (SEA) 
An approach to analysing all relevant  
impacts in socio-economic terms (i.e. both 
negative and positive changes) of impos-
ing a restriction compared to the contin-
ued use (i.e. the baseline). Relevant 
impacts include human health, environ-
ment, economic and social. 
 
Restriction 
Restriction is “any condition for or prohibi-
tion of the manufacture, use or placing on 
the market of a substance”. The sub-
stances restricted under REACH and the 
conditions of their restrictions are included 
in Annex XVII of the REACH Regulation. 
The restriction procedure is a safety net to 
address unacceptable risks to human 
health and/or the environment, arising 
from the manufacture, use or placing on 
the market of substances, which need to 
be addressed on a Community-wide 
basis. 
 
Risk Management Option (RMO) 
RMOs include any possible changes to 
legislation or other requirements on 
industry (e.g. permits) to control identified 
risks. RMOs may also cover the use of 
economic instruments and industry’s 
voluntary commitments. A restriction is 
one type of RMO. 
 
Baseline scenario 
This means the continued use without the 
introduction of any new RMO or restric-
tion. 
 
Proposed restriction scenario 
The likely responses and outcomes of a 
proposed restriction. It should be noted 


that there are RMOs that are not restric-
tions. (See RMOs) 
 
Interested party 
Any organisation, individual, authority or 
company – other than the Member State 
Competent Authority that prepared the 
Annex XV dossier – with a potential 
interest in submitting SEA information on 
the proposed restriction. 
 
 


LINKS TO RELATED MATERIAL 


REACH Regulation EC No 1907/2006 
REACH Guidance website is a single 
point of access to general and detailed 
technical guidance on REACH.   
Guidance on Annex XV for restrictions, 
which should be read in parallel to this 
guidance. 
Formats for the Authorities is a website 
including the most up-to-date reporting 
format for Annex XV restriction proposal. 
REACH Guidance Fact Sheets and 
Frequently Asked Questions (FAQs) can 
be found in the REACH section of the 
ECHA website.  
 


BIBLIOGRAPHIC INFORMATION 
OF THE GUIDANCE DOCUMENT 


Guidance on socio-economic analysis 
– restrictions can be downloaded from 
the ECHA website. 
 
Version 1 
Pages  212 
Date 2008 
ISBN  not yet available 
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LEGAL NOTICE 


 
This document contains guidance on REACH explaining the REACH obligations and how 
to fulfil them. However, users are reminded that the text of the REACH regulation is the 


only authentic legal reference and that the information in this document does not 
constitute legal advice. The European Chemicals Agency does not accept any liability with 


regard to the contents of this document. 
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PREFACE 


 


This document describes the socio-economic analysis under the REACH restriction procedure. It is 
part of a series of guidance documents that are aimed to help all stakeholders with their preparation 
for fulfilling their obligations under the REACH regulation. These documents cover detailed 
guidance for a range of essential REACH processes as well as for some specific scientific and/or 
technical methods that industry or authorities need to make use of under REACH. 


  


The guidance documents were drafted and discussed within the REACH Implementation Projects 
(RIPs) led by the European Commission services, involving stakeholders from Member States, 
industry and non-governmental organisations. These guidance documents can be obtained via the 
website of the European Chemicals Agency (http://echa.europa.eu/reach_en.asp). Further guidance 
documents will be published on this website when they are finalised or updated. 


 


This document relates to the REACH Regulation (EC) No 1907/2006 of the European Parliament 
and of the Council of 18 December 20061  


 


 


                                                 


1 Corrigendum to Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 
concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European 
Chemicals Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93 and 
Commission Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 
91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396, 30.12.2006); amended by Council Regulation (EC) 
No 1354/2007 of 15 November 2007 adapting Regulation (EC) No 1907/2006 of the European Parliament and of the 
Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH) by reason of the 
accession of Bulgaria and Romania (OJ L 304, 22.11.2007, p. 1). 



http://echa.europa.eu/reach_en.asp
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GLOSSARY 


A glossary of all technical and socio-economic terms used within the guidance is provided below. 
Any words shown in italics can also be found within this glossary.  The European Chemicals 
Agency (ECHA) also have a glossary of terms relevant to REACH which can be found by using the 
following link: 


http://guidance.echa.europa.eu/public-2/glossary.htm 


 


Actors in the 
supply chain 


All manufacturers and/or importers (M/I) and/or downstream users (DU) 
in a supply chain (Art 3(17)). Within this guidance, the term is also used to 
include distributors, consumers and the supply chain for articles. It may 
additionally refer to actors in the supply chains for alternative substances as 
well as alternative techniques. See also Supply chain. 


Agency European Chemicals Agency (ECHA) as established by the REACH 
Regulation. 


Alternative An alternative is a possible replacement for a substance.  The alternative 
should be able to replace the function that the substance performs. The 
alternative could be another substance (or several substances) or it could be 
a technology (e.g. a process, procedure, device, or modification in end 
product) or a combination of technical and substance alternatives.  For 
example, a technical alternative could be a physical means of achieving the 
same function that the substance performs or perhaps changes in 
production, process or product that remove the need for the substance 
altogether. 


Annex XV Annex XV of the REACH regulation lays down general principles for 
preparing Annex XV dossiers to propose and justify:
 


(a) harmonised classification and labelling of CMRs, respiratory sensitisers 
and other effects 
(b) the identification of a substance as a CMR, PBT, vPvB or a substance 
of equivalent concern 
(c) restrictions on the manufacture, placing on the market or use of a 
substance within the Community. 


Further details can be found in the Guidance on Annex XV for restrictions 
for Member States and the Agency in preparing an Annex XV dossier.     


Annex XV 
dossier 


A dossier produced in accordance with Annex XV of the REACH 
regulation. The dossier consists of two parts:  the Annex XV report and an 
Annex XV technical dossier supporting the Annex XV report.  


An Annex XV restrictions dossier proposes and justifies a restriction on the 
manufacturing, marketing and use of a substance under REACH.   
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Annex XVII  Annex XVII of REACH lists all restricted substances and the conditions of 
their restrictions under REACH. 


Annualised cost Presentation of annualised costs (or equivalent annual costs) is a process 
whereby non-recurrent (e.g. capital, plant down-time) costs of a measure 
are equalised over its lifetime using the relevant discount rate.  This is 
presented as a yearly cost (with equal annual payments) assuming that it 
follows the profile of an annuity.  For example if a measure costs €100k to 
install and it is assumed that the lifetime is ten years and the discount rate is 
4% then the annualised costs are around €12k per year.  The annualised 
costs can be calculated as the annualisation factor multiplied by the non-
recurrent costs.  The annualisation factor is equal to r(l+r)n/((l+r)n –1).  In 
the above example this is:   €100k * (0.04(1+0.04)10/((1+0.04) 10-1 ) = 
€12.3k per year.    


(Total) Annual 
costs  


The sum of the annualised non-recurrent costs and the yearly operating 
costs.  Using the example above of a measure that costs €100k to install 
with a yearly operating cost of €10k over its lifetime, the total annual costs 
are approximately €22k, which is equal to the sum of annualised capital 
costs (€12k) plus the operating cost (€10k). 


Article Article means an object which during production is given a specific shape, 
surface or design which determines its function to a greater degree than 
does its chemical composition.  


Benefits The positive implications, both direct and indirect, resulting from some 
action. This includes both financial and non-financial information.  


Chemical safety 
report (CSR) 


The chemical safety report documents the chemical safety assessment for a 
substance on its own, in a preparation or in an article or a group of 
substances. Guidance on developing a CSR can be found in Guidance on 
the Chemical Safety Report 


In other words the chemical safety report (CSR) is a document, which 
details the process and the results of a chemical safety assessment (CSA). 
Annex I of the REACH Regulation contains general provisions for 
performing CSAs and preparing CSRs.  


Comitology 
procedure 


In accordance with Article 202 of the Treaty establishing the European 
Community (ECT), it is the task of the Commission to implement 
legislation at the Community-level.  In practice, each legislative instrument 
specifies the scope of the implementing powers conferred on the 
Commission by the Council of the European Union. In this context, the 
Treaty provides for the Commission to be assisted by a committee, in line 
with the procedure known as "comitology". Further details can be found at: 


http://europa.eu/scadplus/glossary/comitology_en.htm 


More specifically, restriction proposals under REACH will be adopted in 
accordance with the regulatory procedure with scrutiny (see description 
underneath). 
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Committee for 
Socio-economic 
Analysis (SEAC) 


 


The Committee for Socio-economic Analysis (SEAC) is an Agency 
committee that is responsible for preparing the opinion of the Agency on 
applications for authorisation, proposals for restrictions, and any other 
questions that arise from the operation of the REACH Regulation relating 
to the socio economic impact of possible legislative action on substances. 
The SEAC consists of at least one but no more than two members from the 
nominees of each Member State appointed by the Management Board for a 
renewable term of three years. The Committee members may be 
accompanied by advisers on scientific, technical or regulatory matters.  


Competent 
Authority  


Means the authority or authorities or bodies established by the Member 
States to carry out the obligations arising from the REACH Regulation.  


Costs The negative implications, direct and indirect, resulting from some actions. 
Includes both financial and non-financial information. 


Cost benefit 
analysis (CBA) 


Analysis which quantifies, in monetary terms where possible, costs and 
benefits of a possible action, including items for which the market does not 
provide a satisfactory measure of economic value. (See Appendix F.1 for 
more information).  


Cost 
effectiveness 
analysis (CEA) 


Is widely used (but not restricted to) to determine the least cost means of 
achieving pre-set targets or goals. CEA can be aimed to identify the least 
cost option among a set of alternative options that all achieve the targets. In 
more complicated cases, CEA is used to identify combinations of measures 
that will achieve the specified target. (See Appendix F.3 for more 
information). 


Damage costs Damage cost is the cost incurred by repercussions (effects) of, for example, 
environmental impacts (such as effects resulting from the emission of and 
exposure to pollutants).  This could include, for example, the degradation 
of land or human-made structures and health effects. In environmental 
accounting, it is part of the costs borne by economic agents. 


Discounting A method used to convert future costs or benefits to present values using a 
discount rate. 


Discount rate Used to convert a future income (or expenditure) stream to its present 
value. It shows the annual percentage rate at which the present value of a 
future Euro, or other unit of account, is assumed to decrease over time. 


Distributional 
impacts 


These show how a proposal may affect different regions, workers, 
consumers, and industries along the supply chain.   


Downstream user Any natural or legal person established within the Community, other than 
the manufacturer or the importer, who uses a substance, either on its own or 
in a preparation, in the course of his industrial or professional activities. 
Article 3(13) of the REACH regulation. 
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Economic 
feasibility 


Analysis of the economic implications of the adoption of an alternative. 
Economic feasibility is normally defined as a situation where the economic 
benefits exceed the economic costs.  


Economic 
impacts 


Costs and benefits to manufacturers, importers, downstream users, 
distributors, consumers and society as a whole. In principle, social and 
environmental impacts should be included in a truly economic analysis. In 
much literature, e.g. the EU guidelines for Impact Assessment (European 
Commission 2005a), a distinction between economic, social and 
environmental impacts is made – i.e. providing a more narrow 
interpretation of the term economic. In order to facilitate a comparison with 
EU literature, we employ this distinction between impact categories in this 
guidance. 


Environmental 
impacts 


Impacts on all environmental compartments. Covers all use and non-use 
values of the affected environmental compartments.  


Existence value The value placed by people on the continued existence of an asset for the 
benefit of present or future generations. In the case of the latter it is 
sometimes referred to as bequest value. 


Expected value The weighted average of all possible values of a variable, where the 
weights are the probabilities. 


Externalities The non-market impacts of an activity which is not borne by those who 
generate them. 


Financial impact Costs and benefits incurred by identified actors in relevant supply chains. 
Financial costs will generally include taxes, subsidies, depreciation, capital 
charges and other transfer payments. NB! Specific terms are explained 
further in Section 3.4 on Economic impacts. 


GDP deflator An index of the general price level in the economy as a whole, measured by 
the ratio of gross domestic product (GDP) in nominal (i.e. cash) terms to 
GDP at constant prices. 


Health impacts Impacts on human health including morbidity and mortality effects. Covers 
health related welfare effects, lost production due to workers' sickness and 
health care costs.   


Hedonic pricing Deriving values by decomposing market prices into their constituent 
characteristics. 
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Impacts All possible effects –positive or negative - including economic, human 
health, environmental, social and wider impacts on trade, competition and 
economic development. 


Information on 
alternatives 


 


Annex XV dossier has to include available information on alternatives, 
including:  


- information on the risks to human health and the environment related to 
the manufacture and use of the alternatives; 


- availability of the alternative, including the time scale; and 


- The technical and economical feasibility of using an alternative.  


Guidance on gathering information on alternatives can be found in 
Guidance on Annex XV for restrictions. 


Interested party Any organisation, individual, authority or company – other than the 
Member State Authority that developed an Annex XV dossier – with a 
potential interest in submitting SEA information on the proposed 
restriction.  


Manufacturer / 
Importer (M/I) 


Any natural or legal person established within the Community who 
manufactures a substance within the Community (manufacturer) or who is 
responsible for import (importer) (Art 3(9) and (11)). Within this guidance 
the term is also used for suppliers of alternatives.         


Market value Market Value is the price at which an asset would trade in a competitive 
market. Market value is different from market price if the market is 
distorted /inefficient. 


Monte Carlo 
analysis 


A technique that allows assessment of the consequences of simultaneous 
uncertainty about key inputs, taking account of correlations between these 
inputs. 


Multi-criteria 
analysis (MCA) 


A technique that involves assigning weights to criteria, and then scoring 
options in terms of how well they perform against those weighted criteria. 
Weighted scores are then summed, and can then be used to rank options. 


Net present value 
(NPV) 


Present value is the discounted value of a stream of future costs and/or 
benefits. Net Present Value (NPV) is the value today of a project, an 
investment or policy.  It is calculated as the sum of discounted streams of 
costs and benefits related to the activity in question. 


Non-threshold 
substance 


A substance for which it is not possible to determine a threshold for effects 
(DNEL or PNEC) in accordance with Annex I of the REACH Regulation 


Persistent 
Bioaccumulative 
Toxic (PBT) 


The criteria for PBT substances are defined in Annex XIII of the REACH 
Regulation.   


Present Value The future value of an impact expressed in present terms by means of 
discounting 
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Price index A measure of the amount by which prices change over time. General price 
indexes cover a wide range of prices and include the GDP deflator and the 
Harmonised Index of Consumer Price (HICP). Special price indices apply 
to individual commodities or types of commodity. 


“Proposed 
restriction” 
scenario  


The likely responses and outcomes of a proposed restriction. If a Risk 
Management Option (RMO) other than a restriction is considered more 
appropriate for a particular use of the substance, then this use should not be 
included in the “proposed restriction” scenario. 


Price elasticity  A measure of the responsiveness of demand to a change in price. If demand 
changes proportionally more than the price has changed, the good is “price 
elastic”. If demand changes proportionally less than the price, it is “price 
inelastic”.  


Pure time 
preference 


Pure time preference is the preference for consumption now, rather than 
later. 


Real price The nominal (i.e. cash) price inflated or deflated by a general price index, 
e.g. RPI or GDP deflator, relative to a specified base year or base date. 


Real terms The value of expenditure at a specified general price level (i.e. a cash price 
or expenditure divided by a general price index). 


Regulatory 
procedure with 
scrutiny 


Procedure for the adoption of implementing legislation that involves a vote 
by a Committee composed of representatives of the Member States and 
which foresees a role for the Council and the European Parliament in 
accordance with Article 5a of Council Decision 1999/468/EC as amended 
by Council Decision 2006/512/EC.  Restriction proposals under REACH 
will be adopted in accordance with the regulatory procedure with scrutiny. 
(See also: comitology procedure) 


Relocation of 
production 


Relocation of production is used in a generic manner describing either a 
situation where the production unit closes down in the EU and a new unit is 
opened up outside the EU, or where a non-EU supplier increases its 
production to offset reduced/removed production in the EU. 


Response The behavioural response of actors and of the market in relevant supply 
chains to each RMO scenario. 


Restriction Any condition for or prohibition of the manufacture, use or placing on the 
market of a substance. The substances restricted under REACH and the 
conditions of their restrictions are included in Annex XVII of the 
Regulation. 


The restrictions procedure is a safety net to address unacceptable risks to 
human health or the environment, arising from the manufacture, use or 
placing on the market of substances, which need to be addressed on a 
Community-wide basis.  
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Restrictions 
proposal 


See Annex XV dossier  


Revealed 
preference 


The inference of willingness to pay for something which is not marketed by 
examining consumer behaviour in a similar or related market. 


Risk management 
measure (RMM) 
and Operational 
Conditions (OCs) 


These terms are used for concrete risk management measures and 
operational conditions taken by Industry to control the exposure to the 
substance of concern. RMMs include e.g. containment of process, local 
exhaust ventilation, gloves, waste water treatment, exhaust air filters. More 
generally risk management measures include any action, use of tool, 
change of parameter state that is introduced during manufacture or use of a 
substance (either in a pure state or in a preparation) in order to prevent, 
control, or reduce exposure of humans and/or the environment. OCs 
include e.g. physical appearance of a preparation, duration and frequency of 
use/exposure, amount of substance, room size and ventilation rate. More 
generally the operational conditions include any action, use of tool or 
parameter state that prevails during manufacture or use of a substance 
(either in a pure state or in a preparation) that as a side effect might have an 
impact on exposure of humans and/or the environment. Registrants 
document, where required, risk management measures and operational 
conditions in an Exposure Scenario (ES) as a part of their Chemical Safety 
Report (CSR). 


Risk management 
option (RMO) 


This term is used for any possible changes to legislation or other 
requirements on industry (e.g. in permits) to control identified risks. RMOs 
may also cover the use of economic instruments and industry’s voluntary 
commitments. 


Sensitivity 
analysis 


A “what-if” type of analysis to determine the sensitivity of the outcomes of 
an analysis to changes in parameters. If a small change in a parameter 
results in relatively large changes in the outcomes, the outcomes are said to 
be sensitive to that parameter. 


Socio-economic 
analysis (SEA) 


An approach to analysing all relevant impacts (i.e. both negative and 
positive changes) of one scenario against another. Relevant impacts 
include: human health, environmental, economic, social and wider 
economic.  A more detailed definition can be found on ECHA website link 
below: 


http://guidance.echa.europa.eu/socio_economic_en.htm 


Social impacts All relevant impacts which may affect: workers, consumers and the general 
public and are not covered under health, environmental or economic 
impacts (e.g. employment, working conditions, job satisfaction, education 
of workers and social security).   


Stated preference Willingness to pay for something that is not marketed, as derived from 
people’s responses to questions about preferences for various combinations 
of situations and controlled discussion groups. (See Appendix C.2 for more 
information). 
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Suitable 
alternative 


An alternative that is technically and economically feasible for replacement 
of a substance where transferral to the alternative results in reduced overall 
risks to human health and the environment taking into account risk 
management measures. It must also be available (i.e. can be accessed in 
sufficient quantity and quality) for transferral. 


Supply chain In this guidance, the supply chain is the system of organisations, people, 
activities, information and resources involved in moving a substance from 
supplier to customer i.e. manufacture/importers (M/I) to downstream users 
and consumers, including use of articles containing the 
restricted/alternative substance. It also refers to supply chains for 
alternative techniques. See also Actors in the supply chain. 


Switching point 
or switching 
value 


The value of an uncertain cost or benefit at which the best way to proceed 
would switch, for example from approving to not approving a project, or 
from including or excluding some extra expenditure to preserve some 
environmental benefit. 


Technical 
feasibility 


Relates to an alternative to which it is possible to transfer without 
compromising the functionality delivered by the substance and its use in the 
final product.   


Transfer payment Transfer payments or ‘transfers’ refer to the transfer of value between 
sections of society.  They do not represent an overall cost to society, simply 
a redistribution of value. Taxes and subsidies are examples of transfer 
payments.  


Uncertainty This is a state characterising a situation where related parameters are not 
known or fixed or certain.  It stems from a lack of information, scientific 
knowledge or ignorance and is a characteristic of all predictive 
assessments.  Uncertainty can have a significant effect on the type and 
amount of evidence that must be collected in undertaking an SEA and taken 
into account in communicating the outcome.  


Very Persistent 
and very 
Bioacccumulative 
(vPvB) 


The criteria for vPvB substances are defined in Annex XIII of the REACH 
regulation.   


Wider economic 
impacts 


Impacts that have macro-economic implications.  Such impacts may 
include trade, competition, economic growth, inflation, taxes and other 
macro-economic effects.   
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ABBREVIATIONS   


CBA Cost Benefit Analysis 


CEA Cost Effectiveness Analysis 


CMR Carcinogenic Mutagenic or toxic for Reproduction 


CPI Consumer Price Index 


CSA Chemical Safety Assessment 


CSR Chemical Safety Report 


DNEL Derived No-Effect Level 


DU Downstream User 


EC European Commission 


ECHA European Chemicals Agency 


EU European Union 


GDP Gross Domestic Product 


HICP Harmonised Index of Consumer Prices 


ILO International Labour Organization 


MCA Multi-Criteria Analysis 


M/I Manufacturer/Importer 


MS Member State 


PBT Persistent, Bio-accumulative and Toxic  


PEC Predicted Environmental Concentration 


PED Price Elasticity of Demand 


PNEC Predicted No-Effect Concentration 


R&D Research and Development 


RA Risk Assessment  


RAC Risk Assessment Committee 


RCR Risk Characterisation Ratio 


REACH Registration, Evaluation, Authorisation and restriction of Chemicals 


RMM Risk Management Measure 


RMO Risk Management Option 
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RPI Retail Price Index 


SEA Socio Economic Analysis 


SEAC Socio Economic Analysis Committee 


SME Small and Medium-sized Enterprises  


SVHC Substance of very high concern  


TGD Technical Guidance Document 


TtWA Travel to Work Area 


VOI Value of Information  


vPvB  very Persistent and very Bio-accumulative 
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1 INTRODUCTION TO THE GUIDANCE & THE AIMS OF THE SEA 


This document provides technical guidance on how to undertake socio-economic analysis (hereafter 
called SEA) as part of a proposal to restrict the manufacturing, placing on the market and/or use of 
a substance in accordance with Article 69 of REACH.  Those using this guidance should be familiar 
with the restriction process and also with the guidance provided on how to prepare a restriction 
proposal (see Guidance on Annex XV for restrictions). 


In the context of REACH, SEA is an approach used to describe and analyse all relevant impacts (i.e. 
both positive and negative effects) of imposing a restriction compared to continued use. It can also 
facilitate an assessment of whether the proposed Community-wide restriction is the most 
appropriate action as compared to other risk management options (RMOs).  An SEA included in an 
Annex XV dossier proposing a restriction and contributions from interested parties is used in the 
decision-making process (by the SEA Committee of the Agency and the European Commission) to 
assess the benefits and costs of the proposed restriction.  


Annex XVI of the REACH Regulation outlines the information that may be addressed by those 
conducting a socio-economic analysis (SEA) as a part of an Annex XV dossier suggesting the 
introduction of a restriction.  Annex XVI sets out what an SEA to support a restriction proposal may 
include:     


– Impact of…a proposed restriction on...industry (e.g. manufacturers and importers)  


– The impact on all other actors in the supply chain, downstream users and associated 
businesses in terms of commercial consequences such as impact on investment, research 
and development, innovation, one-off and operating costs (e.g. compliance, transitional 
arrangements, changes to existing processes, reporting and monitoring systems, installation 
of new technology, etc.) taking into account general trends in the market and technology. 


– Impacts of a... proposed restriction, on consumers. For example, product prices, changes in 
composition or quality or performance of products, availability of products, consumer 
choice, as well as effects on human health and the environment to the extent that these affect 
consumers. 


– Social implications of a… proposed restriction. For example job security and employment. 


– Availability, suitability, and technical feasibility of alternative substances and/or 
technologies, and economic consequences thereof, and information on the rates of, and 
potential for, technological change in the sector(s) concerned.  


– Wider implications on trade, competition and economic development (in particular for 
SMEs and in relation to third countries) of a… proposed restriction. This may include 
consideration of local, regional, national or international aspects. 


– …proposals for other regulatory or non-regulatory measures that could meet the aim of the 
proposed restriction (this shall take account of existing legislation). This should include an 
assessment of the effectiveness and the costs linked to alternative risk management 
measures. 


– …the benefits for human health and the environment as well as the social and economic 
benefits of the proposed restriction. For example, worker health, environmental 
performance and the distribution of these benefits, for example, geographically, population 
groups. 
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– An SEA may also address any other issue that is considered to be relevant by an interested 
party. 


Annex XVI states that: 


“However, the level of detail and scope of the SEA, or contributions to them, shall be 
the responsibility of the applicant for authorisation, or, in the case of a proposed 
restriction, the interested party. The information provided can address the socio-
economic impacts at any level.” 


Annex XV of the REACH Regulation lays down general principles for preparing dossiers to 
propose and justify restrictions on the manufacture, placing on the market or use of substances 
within the Community.  Agreement on proposed restrictions through a Commission comitology 
decision, more precisely, the regulatory procedure with scrutiny (see glossary) will lead to the 
addition of any agreed restrictions to Annex XVII of the Regulation.  Any subsequent manufacture, 
placing on the market or use of the substance has to comply with the conditions of the restrictions.  
A detailed description of the process is set out in the Guidance on Annex XV for restrictions. The 
users of this SEA guidance are assumed to be familiar with the Guidance on Annex XV for 
restrictions.  


Within the restriction process (Title VIII of the REACH Regulation), an SEA report may form part 
of an Annex XV dossier for restriction of a substance.  An Annex XV dossier can be submitted by a 
Member State or the Agency, the latter following a request from the Commission.  The Agency will 
make proposals for restrictions conforming with Annex XV available on its website and will invite 
interested parties to submit within six months of the date of publication comments on dossiers and 
the suggested restrictions and/or an SEA or information which can contribute to one {Article 
69(6)(b)}. This information will be taken into account in the adoption of an opinion on the 
suggested restrictions by the Agency’s Committees for Socio-economic Analysis (SEAC) and Risk 
Assessment (RAC).  


1.1 Who is the guidance for? 


This guidance is aimed at anyone who is intending to undertake a socio-economic analysis to 
develop information in support of the restriction proposal or in reaction to the publishing of a 
restriction proposal.  Specifically this includes: 


• Member State (MS) Authorities or Agency (the latter on request from the Commission); or 


• Interested parties (i.e. not the Authority who submitted the Annex XV dossier suggesting a 
restriction and not the Agency assessing it) who are either submitting an SEA or information 
which can contribute to one.  


The guidance aims to describe good practice and is therefore also expected to be a useful reference 
document for the Agency’s SEA committee.  This committee is responsible for the review and 
drafting of opinions on the suggested restrictions and on the related socio-economic impact, on the 
basis of information submitted in a restriction proposal and any contributions by interested parties.  
The guidance may also assist the Commission who will make the final decision, in accordance with 
the regulatory procedure with scrutiny (see glossary), on the inclusion of a restriction for a 
substance on Annex XVII of the REACH regulation.  


Most of this guidance describes what needs to be done from the perspective of the Member State 
(MS) Authority/Agency developing the restriction proposal.  If an interested party wants to submit a 
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full SEA, they should follow more or less the same approach as the MS Authority/Agency 
developing the restriction proposal, although the quality and quantity of information available to 
them may dictate how detailed their SEA will be.  If an interested party only wants to contribute 
information on certain aspects of an SEA it should follow the guidance relevant to those aspects.  


Interested parties may submit an SEA report or a contribution to an SEA already included in an 
Annex XV dossier in response to the proposed restriction (non-confidential parts will be published 
on the Agency web site, see Figure 1).  This information will be taken into consideration by the 
Agency Committee for SEA in arriving at its opinion on the restriction proposal.     


Figure 1 sets out a flow diagram that gives an overview of the restriction procedures and the 
obligations and opportunities for input into the process by the different actors involved. 
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Figure 1     The restriction process 


 


 


In Figure 1 the parts of the restriction process that are relevant to this guidance are highlighted in 
bold text.  Relevant Articles of the REACH Regulation text are indicated.  
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Timing for submission of information    


The timescale for the submission of information within the restriction proposal process (i.e. within 
submission of an Annex XV dossier) is set out in detail in the Guidance on Annex XV for 
restrictions (Chapter 2).  Figure 2 illustrates a timeline for the restriction process including 
milestones at which information can be submitted by the Authority (or an interested party) and 
published by the Agency or the Commission.  The various actors are listed on the left hand side of 
the diagram; the various actions and the maximum timing for actions is indicated from left to right. 


Figure 2     The main timeline of restriction procedure (a MS preparing the Annex XV 
dossier) 2 


     


 


 


 


 


 


 


 


 


 


 


 


 


 


 


                                                 


2 The reader should refer to chapter 2 of the Guidance on Annex XV for restrictions for a more detailed 
description of the timelines for the restrictions process. This diagram should only be used as an indicator of the overall 
timing of submissions.  
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1.2 The aims of socio-economic analysis (SEA) 


1.2.1 Why is an SEA important? 


Title VIII and Annex XV of the REACH Regulation set out general principles to suggest and justify 
any restriction on the manufacture, placing on the market or use of a substance within the 
Community.  SEA can be used to provide supporting information on several sections of a restriction 
proposal as described below (see the Guidance on Annex XV for restrictions for further guidance 
on what should be included in a restriction proposal).   


Member State Authorities and the Agency submitting Annex XV dossiers will want to make sure 
that the Agency Committees for Risk Assessment and for Socio-Economic Analysis as well as the 
Commission can act swiftly following their proposal.  This can best be done where a good quality 
Annex XV dossier, including justification for the proposed restriction and a clear view of the costs 
and benefits of the proposed restriction are provided.  The Commission is bound to apply high 
standards for assessing the consequences of its legislation3. The Commission has a tight deadline of 
three months to prepare a draft amendment of Annex XVII after receipt of opinions from the SEA 
and RA Committees and, therefore, relies on the input from the Annex XV dossier, input from 
interested parties and the Committee opinions in preparing its draft decision. The justification for 
the restriction should provide sufficient basis for the Commission to conclude that the conditions 
laid down in Article 68 are fulfilled and by that the Commission has the basis for making a draft 
amendment of Annex XVII.  


Therefore, although not compulsory, Member States or the Agency preparing a restriction proposal 
should seriously consider analysing the socio-economic impacts to support the restriction proposal.  
 
The SEA facilitates a systematic and comprehensive comparison of the different risk management 
options (RMOs) and/or of the relevant costs/benefits of continuing to use a substance4 compared to 
the conditions of the proposed restriction.  Therefore, it would be advisable to make the SEA as an 
integral part of the preparation of the Annex XV dossier. 
 
An SEA can provide supporting information for the following purposes: 
 


• Purpose 1: Justification that community wide action is required; 


• Purpose 2: Assessing whether the proposed restriction is the most appropriate Community-
wide action compared to other RMOs; 


• Purpose 3: Refining the scope of the proposed restriction;  


• Purpose 4: Assessing the proposed restriction in terms of: 


o The net benefits to human health and the environment and 


o The net costs to manufacturers, importers, downstream users, distributors, consumers 
and society as a whole. 


                                                 
3 See also Article 68.1 which states that “Any […] decision [to include a substance in Annex XVII] shall take into 
account the socio-economic impact of the restriction, including the availability of alternatives.".   


4 Continued use of the substance without any restriction  
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Figure 3 (Figure 1 in Guidance on Annex XV for restrictions) illustrates the interaction of SEA with 
the process of developing a restrictions dossier. 


Figure 3     Authorities’ actions in the preparation of a restrictions proposal  
 


 


(In Figure 3 dotted shapes or lines represent non-compulsory actions or sources of information that 
may not always be available.) 
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1.2.2 Purpose 1: Justification that Community-wide action is required 


A restriction proposal needs to justify why the risks identified in the risk assessment should be 
addressed at a Community-wide level.  It needs to show that action on a Community-wide basis is 
the most appropriate option for reducing the identified risks (see Guidance on Annex XV for 
restrictions chapter 5.3).  It should be noted that as the movement of goods needs to be free in the 
EU, in most cases it is possible to restrict the marketing and use of a good only at a Community-
wide level.  In addition, it may be costly to introduce legislation or other actions to control the 
identified risks caused by the manufacturing or use of substances separately in each Member State. 
Relevant information on the socio-economic impacts of whether or not action is taken on a 
Community-wide level can be used to support this justification.  An example of a socio-economic 
argument could be the need to avoid any competition or trade distortions which could occur within 
the EU under regulations imposed at a national level. 


The use of SEA to support this part of the Annex XV dossier could focus on the following aspects: 


• Impacts identified in the SEA that would provide supporting information as to whether 
Community-wide action is required (for example, the SEA could highlight disparities for 
economic operators in different Member States if national legislation is introduced or 
information on the extent of possible barriers to trade). 


• Whether negative impacts identified could be mitigated/made worse through Community-
wide action. For example, imposing national legislation in one Member State (MS) may 
distort competition compared to other EU MS which could be mitigated if the legislation 
was imposed at a Community-wide level. This would give equal treatment to MS.  


• Whether positive impacts could be improved/lessened through Community-wide action. For 
example, a Community-wide restriction which reduces greenhouse gas emissions in several 
MS benefits all EU citizens regardless of where emissions are reduced. Alternatively a 
Community-wide restriction would not be more effective than a MS restriction when there 
are geographical restrictions (i.e. accessibility to specific raw materials) which limit 
manufacturing and production within that MS. In this instance, national legislation would be 
equally effective, without the need to impose Community-wide action.  


However, as this is not considered the main purpose of this guidance, it will not be described further 
in this guidance document. 


1.2.3 Purpose 2: Assessing whether the proposed restriction is the most appropriate 
Community-wide action compared to other RMOs 


A restriction proposal needs to justify why a restriction is the most appropriate Community-wide 
Risk Management Option (RMO). Information on other possible Community-wide RMOs is 
described in Section 5.4.4 and Appendix V of the Guidance on Annex XV for restrictions.  


The proposed restriction needs to be compared to other RMOs to assess whether a restriction is the 
most appropriate Community-wide RMO (see Guidance on Annex XV for restrictions section 
5.4.5.4) using three criteria as defined in Annex XV (see Guidance on Annex XV for restrictions 
section 5.4.5):  


• Effectiveness: the restriction must be targeted to the effects or exposures that cause the risks 
identified, capable of reducing these risks to an acceptable level within a reasonable period 
of time and proportional to the risk; 
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• Practicality: the restriction must be implementable, enforceable and manageable; 


• Monitorability: it must be possible to monitor the results of the implementation of the 
proposed restriction. 


Socio-economic implications are important when comparing the proposed restriction against other 
Community-wide RMOs. SEA can be used to provide a more systematic and complete picture of 
the effects of the different Community-wide RMOs to society as a whole enabling a more thorough 
analysis of the three criteria (effectiveness, practicability and monitorability), thereby encompassing 
all the relevant aspects. Therefore, an SEA can contribute to a well developed justification of why 
the proposed restriction would be the most appropriate Community-wide action.  


1.2.4 Purpose 3: Refinement of the restriction proposal  


A restriction can be any condition for, or prohibition of, the manufacture, use or placing on the 
market of a substance. The scope of the restriction defines which uses of the substance are covered 
by the restriction and the extent to which these uses are restricted. Conditions of the restriction may 
include e.g.: 


• timeline(s) from which the restriction applies; 


• concentration limits above which the restriction applies; and/or 


• definition of the circumstances under which the restriction does not apply (derogations from 
the restriction).  


The scope and conditions of the restriction will determine its effectiveness and proportionality in 
reducing the identified risks.  As part of the development of the restriction proposal, a proposed 
restriction can be refined (in terms of its scope and/or conditions) using the three criteria indicated 
above (effectiveness, practicality and monitorability). 


Socio-economic implications are important especially for considerations regarding proportionality 
and in defining an appropriate timetable from which the restriction should apply. SEA can also 
facilitate in the assessment of the overall effectiveness and the practicality of the various scopes of 
the proposed restriction.  


In practise, the comparison of the restriction to other RMOs (purpose 2) and the refinement of the 
restriction proposal (purpose 3) could often be done at the same time in one process.  


1.2.5 Purpose 4: Assessment of the proposed restriction 


A comparison of costs and benefits related to the introduction of the proposed restriction is the 
fourth use of an SEA in developing a restriction proposal.  The focus of this assessment of the 
proposed restriction should be on: 


• The net benefits to human health and the environment; and 


• The net costs to manufacturers, importers, downstream users, distributors, consumers and 
society as a whole. 
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“Net benefits” should take into account reduced risks due to restriction and possible risks caused by 
the transfer to alternatives. Similarly, “net costs” should take into account both costs to actors due to 
restriction and possible cost savings caused by the transfer to alternatives. 


Although this assessment of the proposed restriction is not a mandatory part of a restriction 
proposal, it is in the interest of the Authority to include in the Annex XV dossier an SEA comparing 
the net benefits and net costs of the proposed restriction.  The SEA supports the justification that the 
proposed restriction is the best way of addressing the identified risks by providing a good overview 
of its socio-economic consequences to society as a whole.   


1.3 Focus of this guidance 


As noted this guidance will not focus further on Purpose 1 (Justification that Community-wide 
action is required). Therefore, given purposes 2, 3 and 4 above, this guidance addresses how SEA 
can be used to compare one or more RMOs/restriction proposals against the situation where no 
RMO/restriction is introduced (the so-called baseline situation). 


In principle, under purpose 2, the proposed restriction and other RMOs are compared to the baseline 
and the purpose is to determine whether the proposed restriction is the best situation/gives the 
highest net benefit to society. Using SEA for comparing the RMOs may include use of cost-
effectiveness considerations given that different RMOs may result in different risk reduction levels.  


In principle, under purpose 3, different versions of restrictions would be compared to the baseline 
and the SEA can assist with determining whether the suggested restriction would give the highest 
net benefit and be the most cost-effective for society. 


Under purpose 4, the main aim would be to assess the net benefits and net costs of the proposed 
restriction. 


In other words, if the difference between a RMO/restriction and the baseline (continued use without 
RMO/restriction) is called Δ (= the difference): 


• Purpose 2 aims at determining whether the Δ for the restriction proposal is higher/more 
effective than Δ for any other considered RMO 


• Purpose 3 aims at optimising/maximising the Δ, whereas 


• Purpose 4 aims at assessing whether the Δ is positive. 


It is obvious that the use of SEA under purposes 2, 3 and 4 will not happen in a linear manner, but 
may be highly iterative, depending on the case in question.  It may also be that some restriction 
proposals will only use the SEA for one of these purposes. It would be too complicated to describe 
throughout the guidance all the different iterative processes that could happen in practice. The 
guidance is therefore focused on the methodology for establishing the difference (i.e. the Δ) 
under the restriction proposal as compared to the baseline. Therefore, if applying the guidance 
under purposes 2 and 3, one would basically have to do the same exercise for each of the 
RMOs/restriction proposals considered, i.e. comparing each of these to the baseline. 


Nevertheless, to illustrate how the guidance can be used under purposes 2 and 3, some explanations 
and examples have been included demonstrating how to analyse and compare different 
RMOs/different scopes of a restriction proposal. 
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1.4 “Quick Guide” - How should the socio-economic analysis (SEA) be undertaken? 


This section provides a brief overview of the aim of and process for developing and documenting an 
SEA.  Whilst this document is intended to provide guidance (and not a prescribed approach), it is 
strongly recommended that the users should familiarise themselves with the whole document 
prior to developing their SEA. 


1.4.1 The overall SEA process 


The main purpose of the SEA report is to support the basis for decision making on restriction 
proposals under REACH. The key challenge when developing an SEA is being able to use the 
information available to identify (and where possible quantify) the impacts that could occur under 
the proposed restriction in a proportionate and robust way. 


The main difficulties encountered when undertaking an SEA is the definition of the “proposed 
restriction” scenario(s), particularly in relation to what the likely response of relevant actors will be 
(i.e. manufacturers, downstream users, consumers, suppliers of alternatives, etc.) should the 
proposed restriction be adopted. A scenario is made up of the likely response for each actor in 
relevant supply chains. Because there can be multiple responses to a restriction by any actor, it may 
be necessary to have more than one possible response scenario to a proposed restriction.  There is 
then a further challenge in being able to find and use the right data to estimate the impacts under 
each of these foreseen responses.  


 


What makes a ‘good’ SEA? - Key features of undertaking an SEA 


The following are key features of the SEA approach described in this guidance.  The guidance 
sets out a systematic approach, helping the user to produce a proportionate and unbiased 
SEA.  The Authority or interested party can choose to follow a different approach if they so 
wish.     


• Undertake the SEA as an iterative process.  Start with a qualitative assessment based on 
readily available data and then in additional iterations (if these are considered to be required) 
aim to provide more detail and a more quantitative assessment until all key impacts are 
covered in a sufficiently robust way to draw a conclusion.   


• Compare socio-economic impacts of proposed restriction with other RMOs if relevant at an 
early stage of the process (Purpose 2). Where necessary, refine the conditions of the 
restriction proposal to get a better balance of socio-economic impacts (Purpose 3). It is 
important to consider all possible types of responses to implementation of the restriction 
(though those most likely to occur will obviously need most detailed assessment) and this is 
likely to be best done in consultation with other MS authorities, all relevant supply chains 
(and in particular the downstream users) and possibly other relevant parties. The scenarios 
that are considered relevant determine the scope of the SEA regarding the types of impacts to 
be included and other factors such as time period and geographical coverage. 


• Undertake the SEA in five stages: 


• Stage 1: Set the aims of the SEA (why is the SEA being developed?) 


• Stage 2: Set the scope of the SEA (what is the continued use (“baseline”) scenario and 
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the “proposed restriction” scenario? Which manufacturing process and whole supply 
chains are affected in the “proposed” restriction scenario and how are they affected?) 


• Stage 3: Identify and assess the impacts (what are the impacts of the proposed 
restriction compared to the continued use scenario i.e. what are the differences 
between the two scenarios?)  


• Stage 4: Interpretation & conclusion drawing (bring the human health, environmental, 
economic, social and other impacts together to assess the net benefits and net costs of 
the proposed restriction)  


• Stage 5: Present the results (prepare a report that transparently documents the results 
and assumptions used in the analysis) 


• Remember to consider uncertainties that may arise during the SEA process: 


• Consider uncertainties throughout the SEA process (not just at the end of the 
analysis) 


• Minimise uncertainties where possible 


• Assess the importance of the uncertainties to the outcome of the SEA. This may be 
used to decide what further collection of information can best reduce the uncertainties 
and therefore lead to a robust outcome of the SEA  


• Keep track of/document all uncertainties and any decisions/assumptions used 
during the SEA as well as in the final reporting.  


• Transparently present and document the main decisions made during the development of 
SEA, including ‘negative’ decisions on, e.g. why the scope was restricted to a certain 
geographical area or to a certain part of the supply chain, why certain impacts have not been 
considered  


• There is no golden rule as to how long the SEA report should be, but the summary of the SEA 
should in general be restricted to no more than 10 pages. 


 


 


An illustration of the iterative nature of undertaking an SEA is shown in Figure 4.  
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Figure 4     Simple flow chart of process of developing an SEA 


 


Figure 4 shows the five proposed stages and the suggested iterative approach whereby an SEA is 
first undertaken based on available data from the development of the Annex XV dossier and – 
where considered necessary and proportionate – further qualitative, quantitative and/or monetised 
assessments are produced.  At Stage 4, the evidence is evaluated allowing the Authority to consider 
whether a robust conclusion can be drawn.   


The Authority will need to decide whether it is possible to draw a robust conclusion concerning the 
proposed restriction when assessing the net benefits to human health and the environment and the 
net costs to manufacturers, importers, downstream users, distributors, consumers and society as a 
whole or whether further information generation is needed (i.e. a further iteration of the SEA 
process). This may involve collecting more data and undertaking more analysis in order to draw a 
more robust conclusion.  As part of stage 5 the Authority should document its conclusion in the 
relevant parts of the Annex XV dossier and submit this dossier to the Agency (see Guidance on 
Annex XV for restrictions). Alternatively the Authority may decide to exit from the SEA process. It 
is recommended that also in this case the findings of any SEA are reported in the Annex XV dossier 
format and submitted to the Agency in order to avoid duplication of work in case another Authority 
wishes to investigate the substance (see Guidance on Annex XV for restrictions).  


The next sections describe each of the five stages in brief (detailed guidance is provided in Chapters 
2 to 5). Throughout the guidance a simple illustration of the five stages is used to indicate where 
each chapter fits in.  This is shown below listing also the chapter number where the detailed 
guidance on each stage is presented.  
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Figure 5     SEA process simplified with reference to guidance chapters 
 


 


1.4.2 Stage 1: Setting the aims of the SEA 


Figure 6     The SEA process - Stage 1 
 


 


 


What is Stage 1: Setting the aims of the SEA? 


The purpose of Stage 1 –“Setting the aims of the SEA” – is to provide the entry point to the SEA.  It 
is where the user answers the question:  Why is the SEA or input to one being developed?  It will be 
clear in most cases for an Authority why the SEA is needed or useful but specifically defining the 
aims early in the restriction proposal process (see Guidance on Annex XV for restrictions section 
5.6) will help to focus the SEA as it might contribute to different elements of a restriction proposal 
as set out in Section 1.2.   


Input from an interested party could address any or all aspects. The interested party therefore needs 
to define specifically what it wants to achieve by providing input. The specific objectives should be 
clear in terms of defining the supply chain, particular impacts and how they will subsequently affect 
the analysis.  


 


How is Stage 1 undertaken? 


The reasons for conducting an SEA were explained in section 1.2, while the main objectives for the 
Authority and an interested party are set out below.  
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MS Authority or the Agency 


If the SEA is prepared by a MS Authority or the Agency as part of the development of the 
restrictions proposal the main aims of the SEA are: 


• To assess whether the proposed restriction is the most appropriate RMO to control the risks 
identified in the risk assessment (Purpose 2) 


• To refine the scope of the proposed restriction (Purpose 3) 


• To assess the net benefits of the proposed restriction to human health and the environment and 
the net costs to manufacturers, importers, downstream users, distributors, consumers and society 
as a whole (Purpose 4). 


Interested parties 


An interested party can comment on any part of a submitted Annex XV dossier.  This could include 
submitting an SEA or contributing to one regardless of whether or not the Annex XV dossier 
includes an SEA or SEA considerations.   


The aim will be one or more of the following:   


• To comment on the justification that the proposed restriction is the most appropriate RMO 
(Purpose 2) 


• To comment on the scope or conditions of the proposed restriction and whether it should be 
changed on the basis of socio-economic considerations (Purpose 3) 


• To comment on and/or assess the net benefits of the proposed restriction to human health and 
the environment and the net costs to manufacturers, importers, downstream users, distributors, 
consumers and society as a whole (Purpose 4) 


Guidance for interested parties concerning the Annex XV dossier that does not involve any SEA 
considerations can be found in the Guidance on Annex XV for restrictions.  


Further details 


Any information submitted will be the formal response of interested parties to the publication on the 
Agency website of non-confidential parts of Annex XV dossiers for restriction proposals {Article 
69(6)}. The information submitted by an interested party will be taken into account by the SEA 
Committee of the Agency when forming its opinion and by the Commission when making its 
decision. Information from interested parties may give background and reasons to decide to impose 
the restriction, modify the scope or conditions of the restriction or reasons to decide not to impose 
the restriction. 


For interested parties intending to submit an SEA report (or contribution to one), the considerations 
will be similar to those of the Authority in terms of the type of information submitted and the 
emphasis of the arguments that are presented. An interested party will only be providing 
information in reaction to the publishing of an Annex XV dossier (which may or may not include an 
SEA) and therefore may not be able to comment during the preparation of the Authorities SEA for 
deciding whether restrictions are an appropriate RMO, but may undertake an SEA to support or 
challenge the conclusion in the Annex XV dossier that the proposed restriction is the most 
appropriate RMO.    


The considerations for an interested party conducting and documenting an SEA will depend on the 
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proposed restriction that the interested party is responding to or what the information request from 
the Agency relates to.  A key consideration for interested parties is that, in general, they will have 
limited time in which to conduct their analyses. As set out in Article 69(6) and illustrated in 
Figure 2, interested parties will have 6 months from the time that the Annex XV dossier is 
published on the Agency’s web site to prepare a submission. Interested parties are therefore 
likely to submit information that relates to specific aspects of the restriction proposal. Interested 
parties will also have an opportunity to comment on the draft opinion of the SEA Committee within 
60 days of its publication. 


 


1.4.3 Stage 2: Scoping phase 


Figure 7     SEA process – Stage 2 
 


 


 


What is Stage 2: Scoping phase? 


Having set the aims of the SEA, the next step is to define what will happen as a result of the 
proposed restriction.  The information on alternatives collected as part of the development of the 
restriction proposal will be of value in helping determine what could happen under the proposed 
restriction. A key question to answer is:  how will actors in the relevant supply chains react if they 
are subjected to the proposed restriction?   


The scoping stage involves identifying the likely response(s)5 and first considerations of the related 
impacts to the proposed restriction. Initial feedback from consultation with the supply chains will be 
vital to understanding how relevant supply chains will react to the proposed restriction. Following 
on from the identification of the likely responses, it should be possible to define some of the 
boundaries of the SEA in terms of the time period covered, the geographical areas and the types of 


                                                 
5 Responses here mean the behavioural responses of actors in the supply chain and of the markets associated with the 
supply chain.  
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impacts to be assessed. When relevant impacts are analysed in more detail (in the next stage) further 
iterations of the SEA process may be required to adjust the boundaries of the SEA.  


Identification of what is most likely to happen under the proposed restriction is an important stage 
in the SEA process.  If there is more than one possible response, and if there are a range of possible 
impacts (these are both very likely), the Authority should consider the likelihood of each response 
and the importance of the impacts of those responses in defining the scope.  It is important to make 
sure that all relevant impacts are considered systematically and not omitted without any 
consideration.   Undertaking an SEA has the potential to be much more time and resource intensive 
(and could include unnecessary data collection and analysis) in cases where the scope is not clearly 
outlined.  


 


How is Stage 2 undertaken? 


There are four proposed steps in the scoping phase. Most, if not all, of the information required 
should already have been collected during the development of the Annex XV dossier. 


• Step 2.1: Organising the work.  When preparing to carry out an SEA it may not initially be clear 
how much work will be involved (this will vary on a case-by-case basis).  It is advisable to have 
an initial kick off meeting or ‘brainstorming’ session with a multidisciplinary team to help 
decide what is required in order to develop the SEA, how this can be achieved with the 
resources available and who to consult during the process. The brainstorming session can also 
consider what type of consultation would be useful for the development of the SEA.  In general, 
such consultation should take place as early as possible. Appendix A provides guidance on how 
to develop a consultation plan.  


• Step 2.2: Define the “baseline” scenario.  This scenario is based on the current and predicted 
future use of the substance in the absence of any further RMOs. This is also known as the 
“business as usual” scenario.  


• Step 2.3: Define the “proposed restriction” scenario: expected responses to the proposed 
restriction.  This is a key element of the SEA. In the event that the restriction proposal is 
accepted, how will supply chains react? For example, if the substance is banned then a 
downstream user might choose to import articles or to apply another substance or process.  
There will potentially be a range of different implications for different actors and processes up 
and down in the same supply chain and/or in other supply chains.  In answering this question, 
consultation with relevant supply chains will generally be very important.  


• Step 2.4: Set the scope of the SEA by defining time periods and geographical boundaries and 
the types of impacts to be covered in the SEA.  Having defined the “baseline” and the  
“proposed restriction” scenario, it may be possible to determine these factors (e.g. 
competitiveness and trade impacts might be relevant depending on what type of behavioural 
responses are considered most likely). When relevant impacts are analysed in more detail (in the 
next stage) further iterations of the SEA process may be required to adjust the boundaries of the 
SEA.  
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What is involved in describing a “proposed restriction” scenario? 


 


What is the likely behavioural response? 


Characterising the behavioural response of actors in relevant supply chains to a proposed 
restriction is a key element in the SEA.  The following types of behavioural responses (not an 
exhaustive list) should typically be considered, preferably in consultation with other MS 
authorities and relevant supply chains:       


• Use of a “suitable” alternative, replacing the substance while still delivering equivalent 
functionality; 


• Use of a less suitable alternative or simply removing use of the substance (this could have 
significant impacts such as changed quality of the goods that the substance is used for); 


• Relocation of certain production activities outside of the EU; 


• Certain goods or services no longer being available. 


It might not be clear from consultation and from available information what response is the more 
likely under the proposed restriction.  In such cases, all relevant possible responses should be 
taken forward.  In the next stage – Identification and assessment of impacts – it may be possible 
to determine the most likely response (for example, the response may be dictated by the scale of 
additional costs faced by a supply chain).    


In identifying the possible responses under the “proposed restriction” scenario, it might be useful 
to conduct a ‘brainstorming’ type of meeting/workshop/conference call involving key experts 
from other MS authorities and other relevant stakeholders. Such an event could focus on firstly 
determining the possible responses under the proposed restriction and secondly, help identify the 
likely impacts under the “proposed restriction” scenario (identifying impacts are described in the 
next stage). Relevant stakeholders could be representatives from the supply chain for the 
substance but also those from other supply chains if the “proposed restriction” scenario 
potentially involves other substances or technologies. 


What are the SEA boundaries? 


The scope of what needs to be covered in terms of relevant supply chains, time period and 
geographical area depends on what has been identified as the likely response(s) under the RMO 
scenarios.   


Relevant supply chains – This should consider: 


• Effects can appear both upstream (suppliers) or downstream from the uses included in the 
restriction proposal. The industries directly affected by the proposed restriction will have to 
use other substance, technologies, or products or modify the characteristics of the product all 
of which have effects on different supply chains. Also other connected supply chains may get 
affected. An important element of setting the boundaries is to identify which supply chains 
are affected.  


• The identification of relevant supply chains can be supported by drawing a process tree of 
both the baseline and the “proposed restriction” situations. The process tree should include all 
relevant material flows of using the substance or using the alternative.  
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Time boundaries of the SEA – This should consider: 


• The most important aspect on setting the time period is to make sure that all relevant 
impacts are included irrespectively of when they might occur in time.  


• For the practical organisation of the analysis, the first step would be to define a typical 
investment cycle for the uses addressed by the proposed restriction (for example 20 years). 
Thereafter there are two basic methodological approaches to carrying out the analysis: 


• If there are no major changes in the future (e.g. the trend is linear) and a representative 
year can be defined, then select a representative year (e.g. 2030), as the basis for the 
analysis as it will make it simple to conduct.  


• The definition of either the “baseline” or the “proposed restriction” scenarios may involve 
significant changes in the trends in use of the substance. This may occur e.g. because of 
the development of technology/process, developments in other relevant legislation, or 
where the proposed restriction includes different time derogations for different uses. In 
such cases a cumulative period of, for instance, 20 years (covering e.g. 2010-2030) should 
be selected. 


• The investment cycle period (of e.g. 20 years) would be the boundary within which impacts 
are triggered (e.g. emission of chemical substances). The impacts may materialise at a (much) 
later stage, in particular for impacts on human health and the environment. As will be 
outlined in Section 3.4 these impacts will often be described qualitatively6.  


• More guidance on how to consistently compare monetised impacts occurring at different 
periods in time is given in Section 3.8.  


Geographical boundaries – This should consider:  


• All impacts should be included independently of where they occur.  It should be clearly stated 
where any impacts occur outside the EU.  


• The ‘relevant market’ for each use of the substance being proposed for restrictions (i.e. is the 
product traded within a Member State, within neighbouring Member States only, at an EU 
level or globally?).   


It should be noted that there are no upfront boundaries on the types of impacts to be considered. 
All types of impacts (human health, environmental, economic and social) should be considered. 
Stage 3 includes the guidance on how to identify potential impacts within each type and how to 
assess their importance.  


Please note that setting the boundaries will involve some – at least qualitative - considerations 
about the impacts foreseen as this will implicitly steer what is considered important to include 
and what not. Likewise, the further identification and assessment of impacts in Stage 3 may 
trigger the need to revisit the boundaries of the analysis as new important issues may turn out to 
be significant. 


                                                 


6 Note that section 4.1 addresses how to compare different types of impacts. 
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The outputs from Stage 2 include firstly the identification and description of the “baseline” scenario 
and the “proposed restriction” scenario.  Secondly, they include the delineation of the SEA in terms 
of relevant supply chains, types of impacts, time period and geographical boundaries. 


1.4.4 Stage 3: Identifying and Assessing Impacts 


Figure 8     SEA process – Stage 3 


 


 


What is Stage 3: Identifying and Assessing Impacts? 


This stage involves the identification and assessment of impacts.  The aim is to answer the question:  
What are the impacts of the “proposed restriction” compared to the “baseline” scenario?  The 
human health, environmental, economic, social and other impacts are determined as the difference 
between the two scenarios defined in Stage 2. If there is more than one likely response under the 
“proposed restriction” scenario, the difference in the impact between each response and the 
“baseline” scenario should be identified and analysed.  


How is Stage 3 undertaken? 


Stage 3 includes four generic steps: 


• Step 3.1: Identification of impacts. The potential impacts of the proposed restriction are 
identified through data already collected as part of the Annex XV dossier and through further 
data collected based on the baseline and "proposed restriction" scenarios defined in Stage 2. 
This involves where needed, consultation with other MS authorities, relevant supply chains and 
with other relevant stakeholders.  


• Step 3.2: Collection of data.  Certain data on emissions and exposures and on the related human 
health and environmental risks of the substance will already be available in the risk assessment.  
Data on alternatives will also have been collected and analysed as part of the information on 
alternatives (Guidance on Annex XV for restrictions section 5.5).   
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• Step 3.3: Assessment of impacts. The assessment of impacts can be done at different levels of 
quantification or may simply be done qualitatively.  Following the suggested iterative procedure 
for the SEA, the first assessment will build on immediately available data which is likely to lead 
to a mixture of a quantitative and qualitative assessment.  In subsequent iterations (if these are 
undertaken) more detail and further qualitative, quantitative and monetised information may be 
added.  


• Step 3.4: Ensure the consistency of the analysis.  Before a robust conclusion can be determined 
a series of good practice checks should be carried out on the analysis undertaken. This will 
include checks to make sure that the results are not misleading to the reader and that impacts are 
not over/under estimated, including giving appropriate consideration to uncertainty.  


It is important to emphasise that the assessment of impacts should focus on the difference between 
the “baseline” scenario and the “proposed restriction” scenario. For example, what are the 
additional costs or costs savings associated with a “proposed restriction” scenario compared to the 
“baseline” scenario? Or how much are the health and environmental impacts changed in the 
“proposed restriction” scenario compared to the “baseline” scenario? Please note that, for situations 
where there are no differences between the scenarios for some types of impacts assessed, this could 
still be important to document; i.e. to document that those impacts are not likely to be significant for 
that SEA.    


How to identify and assess impacts? 


Consultation with other MS authorities, relevant supply chains and with other organisations is 
likely to be a key component of identifying all relevant impacts. The guidance includes a 
suggestion for a consultation plan that is developed in Stage 2 and revised in this stage to reflect 
the needs for data.  


The guidance also includes several check-lists (a non-exhaustive list of possible impacts, see 
Appendix G) which may be relevant to consider and which can be documented to demonstrate 
that all relevant impacts have been considered. 


Information on changes in the emissions of and exposure to the substance and information on the 
risks to human health and the environment related to the substance being proposed for restriction 
should have been developed in the risk assessment. Any use of potential alternatives should have 
been covered when gathering information on alternatives (see Guidance on Annex XV for 
restrictions section 5.5) while guidance on how to undertake risk assessments is included in both 
Guidance on the Chemical Safety Report and in section 5.2 of Guidance on Annex XV for 
restrictions.  


Impacts will ideally be described by quantitative data where suitable data sources exist and where 
such an analysis is proportionate. For impacts that are difficult to quantify and monetise, for 
example the environmental and human health risks, this guidance includes suggestions on how to 
take the analysis of those elements as far as possible. There are references and links to possible 
external sources of data and valuations that can be applied.  


In many cases the impact will have to be assessed by using expert judgement. The nature of 
expert judgements is such that that it is difficult to provide guidance on how to make such 
judgements.  What is important is transparency. If judgments are made, the assumptions behind 
the judgements should be clearly stated.  
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The types of impacts to consider include the following: 


• Human health and environmental impacts:  These impacts cover all possible effects directly 
related to the toxic, eco-toxic or physicochemical properties of the substance proposed for 
restriction or any alternative substance, as well as any other health and environmental 
impacts occurring in all affected supply chains in relation to the introduction of alternative 
substances or technologies. These impacts can therefore include for example differences in 
emissions from raw material extraction or processing or from the disposal of final products. 
Information on changes to emissions of and exposure to the substance in question, and other  
related human health and environmental risks (including potential alternatives) may have 
been produced already (see Guidance on Annex XV for restrictions section 5.5).  For the 
purposes of the SEA, more analysis might be useful, focusing on both the severity of the 
effects and exposure, e.g. assessing how many people or what environmental populations are 
exposed, in order to describe the impacts on human health or the environment (what happens 
as a result of the exposure).  


• Economic impacts: These are the net costs or savings to manufacturers, importers, 
downstream users, distributors and consumers in the supply chains of the substance and the 
alternatives. Economic impacts to society of for example health care services caused by 
human health effects or reduced crop yield due to acidification are covered under “human 
health and environmental impacts”. 


• Social impacts:  These are all relevant impacts which may affect: workers, consumers and 
the general public and are not covered under health, environmental or economic impacts 
(e.g. employment, working conditions, job satisfaction, education of workers and social 
security).  Impacts on certain social groups may need to be considered. 


• Trade, competition and economic development (in short referred to as wider economic 
impacts):  Wider economic impacts are impacts that have macro-economic implications such 
as economic growth, inflation, and taxes. These types of effects follow from the distribution 
of the economic effects and how the relevant markets function. For example, additional 
costs could mean that certain businesses or industries might face trade or competition issues 
that will reduce their business. The production of alternatives is likely to induce business 
opportunities, which also need to be included in the analysis of wider economic impacts, 
unless they were already covered earlier under economic impact. 


The definition of the different types of impacts follows what is set out in the legal text as well as the 
standard categories used the EU impact assessment guidance (Available via: 
http://ec.europa.eu/governance/impact/). Health and environmental impacts as well as social 
impacts can incur costs, for example increased health care costs. Such costs should be included as 
health or environmental impacts not as economic impacts. No matter which heading any significant 
impact is categorised, the important thing is that it is included in the SEA but only included once 
and that the documentation is clear and transparent.   


The human health, environmental and economic impacts are often the most significant and therefore 
should be assessed first.  Analysis of social and wider economic impacts should follow on from the 
assessment of economic impacts as the economic, human health and environmental data gathered 
provides the starting point for further analysis on most of the social and wider economic impacts. 


The output from Stage 3 is a description of all the impacts, either qualitative or quantitative.  It is 
important for all relevant impacts identified to be included. There should be no bias towards 
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impacts that are quantitatively described simply because it has been possible to quantify them (as 
impacts that cannot be described quantitatively may be of equal or greater importance).  


It is likely that the work in this phase triggers the need for further refinement of the description of 
the responses under the “proposed restriction” scenario as well as the boundaries for the SEA (Stage 
2). 


1.4.5 Stage 4: Interpretation & conclusion drawing 


Figure 9     SEA process – Stage 4 
 


 


What is Stage 4: Interpretation & conclusion drawing? 


Stage 4 focuses on interpreting the impacts identified and assessed in Stage 2 and Stage 3. It is 
about bringing the information on different impacts (e.g. both qualitative and quantitative and on 
different receptors, to the economy, on environmental and human health and to society in general) 
together and undertaking an uncertainty analysis to test the robustness of the SEA.  Based on the 
assessment and uncertainty analysis, the Authority would decide to either conclude the SEA or to 
undertake more analysis by reverting back to Stage 2 or 3. This stage also includes making an 
assessment of the distributional effects.  In summary Stage 4 addresses:  


• How the net costs and net benefits under the “proposed restriction” scenario should be 
compared (against the “baseline” scenario) 


• How distributional effects should be addressed 


• How uncertainty analysis of the main impacts should be undertaken. 


• How to determine whether the SEA can be concluded or whether there is a need to go back 
to Stage 2 or 3 to revise the “proposed restriction” scenario or to collect more data on certain 
impacts. 


Comparing the impacts is necessary in order to be able to draw a conclusion about the net benefits 
to human health and the environment and net costs to manufacturers, importers, downstream users, 
distributors, consumers and society as a whole. The simplest way to compare impacts is to present 
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the non-aggregated results in a transparent manner. In some cases an aggregation of data will be 
possible.  


 


How is Stage 4 undertaken? 


Stage 4 comprises the following steps: 


• Step 4.1: Compare the different types of impacts using an appropriate SEA assessment tool 
(e.g. ranging from a qualitative assessment to a fully monetised cost benefit analysis).  The 
level of quantification undertaken should be proportionate to the problem at hand. A number 
of risks and impacts will generally not be quantified (e.g. where the data is not available or it 
is deemed unnecessary to quantify in order to show the severity of these risks and impacts) 
and qualitative conclusions on these will be needed instead.  Regardless of the level of 
quantification, a transparent presentation of all important impacts is crucial for the quality of 
the SEA.  


• Step 4.2: Assess the distribution of impacts. The impacts will affect different actors in the 
supply chains and other industrial sectors, as well as geographical distribution of health and 
environmental impacts. A description of who is affected and how should be included in the 
SEA. The assessment of the distribution of the impacts should also consider possible 
differences across social and income groups.    


• Step 4.3: Undertake an uncertainty analysis, where needed – for example in the form of 
sensitivity analysis of key assumptions.  The uncertainty analysis aims to test whether 
different (reasonable) assumptions or estimates could affect the conclusions and, if this is 
likely, how significant any such difference is.  A sensitivity analysis could effectively be 
carried out by estimating “switch values” (the value at which the conclusion of the SEA is 
changed) and the likelihood of those values. The results of the uncertainty analysis may 
result in having to revisit earlier stages such as data collection.   


It is important that uncertainties are identified and described throughout and when carrying 
out the various stages and steps of an SEA. This will ensure good quality data is used to 
conduct uncertainty analysis.  During the SEA, the uncertainty analysis can be used as a tool 
to identify what further information generation would reduce uncertainties most and 
therefore be applied to decide on the most cost-effective iteration strategy in order to arrive 
at a robust SEA. 


• Step 4.4: Decide whether a conclusion can be reached or if there needs to be more data 
collection or analysis.  The suggested iterative approach implies that an initial SEA is done 
using immediately available data. By comparing impacts, the Authority has to make a 
judgement about the need for further refinement of the analysis.  


 


Stage 4 is therefore concluded by either: 


• Going back to do more analysis (a further iteration of the SEA process); 


• Finalising the SEA process and reporting the analysis and findings in the restriction 
proposal; 
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• Exiting the SEA process. Even in this case, it is recommended that the findings of the SEA 
are reported in the Annex XV dossier (for further details see Section 5.1.4 in the Guidance 
on Annex XV for restrictions). 


 


How detailed should the SEA be? 


The SEA should be as robust as needed to support the conclusion reached.  As the Committees 
have a short time to form their opinion and the Commission to prepare a draft decision, they have 
only limited possibilities to obtain information on the costs and benefits of restricting the 
chemical. A better understanding of the consequences of the proposed restriction is essential for 
the decision making process. Therefore, it is highly recommendable for the Authority to include 
adequate an assessment and information of socio-economic impacts in the Annex XV dossier.  


How much detail needs to be included in the SEA will be a case-by-case judgement. 


In general the Authority should seek to build as robust a case as possible but, as there are 
limited resources available to develop SEAs, the level of detail should be proportionate to 
the problem in hand. 


If a qualitative assessment shows that the main impacts are all positive, all negative or all neutral, 
it might be possible to argue the case based on a predominately qualitative basis. Similarly, if for 
example the SEA indicates that there are significant benefits of the restriction while the costs are 
low, a conclusion might also be drawn on a more qualitative basis. The closer the balance 
between benefits and costs is the more detail (and frequently quantification) will be required. 


 


1.4.6 Stage 5: Presenting the results 


Figure 10   SEA process – Stage 5 
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What is the Stage 5: Presenting results stage? 


Stage 5 is the final stage in the SEA process.  In this stage the main findings and results of the 
analysis are summarised using the process outlined in Figure 10.  For transparency and reliability of 
the results, the key assumptions used and uncertainties involved should be presented with the final 
results.   


It is important to present all data in a systematic and transparent manner in order to aid the decision-
making process.  Given that the information in the SEA submitted as one part of an Annex XV 
dossier is an important opportunity for the Authority to justify a restriction7, the argument needs to 
be presented in a convincing but also unbiased way. For any interested party providing comments to 
an SEA or their own SEA during the 6 month long consultation period according to Article 69(6), a 
transparent and unbiased presentation will facilitate the use of the information being submitted. 


If the assessment of the net benefits to human health and the environment under the proposed 
restriction are disproportionate to the net costs to manufacturers, importers, downstream users, 
distributors, consumers and society as a whole then the Authority is recommended to document this 
conclusion in the relevant parts of the Annex XV dossier and submit this documentation to the 
Agency and Member States CAs. To ensure the transparency and reliability of the results, the key 
assumptions used and uncertainties involved should be presented with the final results. 


 


How is Stage 5 undertaken? 


The output of this stage is the SEA report. This can be presented using a template  and checked 
against an internal checklist to check to the key aspects of an SEA report have been included). 
Reporting the results of the SEA includes: 


• Presenting the “baseline” scenario, the “proposed restriction” scenario and any other 
restriction or other RMO scenarios included in the SEA. This should include the main 
assumptions made / decisions taken when the scenarios were defined (e.g. why certain RMO 
was not assessed further). This can be a reference to another part of the Annex XV dossier 
or, where further reasoning is useful, to include this in an appendix to the main SEA report.    


• Presenting all the key assumptions/decisions on the time and geographical boundaries of the 
SEA and impacts which are covered by the assessment. If relevant, this should also include 
information on why certain issues are not covered.  


• Presenting all the key decisions/assumptions that have been used to estimate and describe 
impacts should be presented in order for the SEA to be transparent. These could be 
presented in an appendix to aid readability of the main SEA report. 


• Presenting all the key impacts and the SEA results.  If impacts are aggregated using a cost-
benefit approach or a multi-criteria approach, it is important to present the individual 
impacts.  A template has been developed to support the presentation of all the key elements 
of the SEA (see Chapter 5). Appendix G includes several non-exhaustive checklists that 
could be used to demonstrate which impacts have been considered and which have not been 
included.  


                                                 
7 Since the time available for revising an SEA (or the subsequent inclusion of an SEA within the Annex XV dossier) at 
later stages will be more limited. 
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• Presenting the results of the uncertainty analysis:  Having undertaken sensitivity analysis or 
an alternative form of uncertainty analysis to test the robustness of the SEA, the results of 
this analysis should also be presented.  


• Presenting the main conclusions:  The Authority or interested party should summarise the 
results of the analysis, provide their conclusions and make appropriate recommendations. 
The implications of uncertainties for the conclusions should be clearly set out. 


1.4.7 Pitfalls to avoid  


Following the recommendations in this guidance the Authority or interested party preparing an SEA 
should consider the issues outlined in the following text box. 


 


Examples of issues that will decrease the quality or credibility of an SEA 


Boundary restrictions: 


• Not using the most realistic behavioural responses to a proposed restriction; 
• Lack or no consideration for all impacts that are either significant or are perceived by some to be 


significant; 
• No attempt to account properly for geographic and temporal limits; 
• No consideration of future trends and implication of existing regulation/legislation; 


 


Use of poor quality inputs: 


• Use of outdated information; 
• Lack of awareness of respected data sources; 
• Lack of consultation to obtain relevant data 


 


Poorly thought out methodology: 


• Not documenting assumptions; 
• No attempt to quantify effects where this is possible and appropriate to do so; 
• No attempt to qualitatively assess impacts that cannot be quantified; 
• No, or inadequate, account given to the uncertainties in the analysis; 


 


Failure to properly explain the rationale for conclusions: 


• Lack of clear explanation for the conclusion reached based on the information provided; 
• Lack of account of uncertainties in drawing conclusions;  
• Lack of account in the decision making process for un-quantified effects; 
• Lack of transparency in how the results were derived.  


 


 


1.4.8 Overview flow chart 


The flowchart in Figure 11 provides an overview of all of the stages and steps in the process.  
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Figure 11   Flow diagram for the process of conducting a restriction SEA 
 


Stage 5 –
Presenting results


Presenting the results
 within the Annex XV dossier


Or Exit the SEA process – It is still 
advisable to present the results in the 


Annex XV dossier


(Chapter 5) Is the evidence 
sufficient to draw a robust 
conclusion and finalise the 


SEA?


Yes


Stage 1 –
Aims of the SEA


Why do an SEA?


(Chapter 1)


Stage 3 –
Identifying  and assessing impacts


Assess the impacts of the “proposed 
restriction” scenario compared to the 


baseline scenario?


(Chapter 3)


Step 3.1 – Identify the relevant 
impacts


Step 3.2 – Collect data


Step 3.3 – Assess impacts


Stage 4 –
Interpretation and conclusion drawing


How do human health, environment, 
economic and social impacts compare?


(Chapter 4)


No


Stage 2 –
Setting the scope of the SEA


What will be the likely response(s) to 
the proposed restriction?


(Chapter 2)


Step 2.2 Define the “baseline” 
scenario


Step 2.3 Define the “proposed 
restriction” scenario


Step 2.4 Setting the boundaries of 
the SEA


Step 2.1 Organising the work


Step 3.4- Ensure the consistency 
of the analysis


Step 5.1 – Prepare the SEA
report using the SEA template. 


Include:


•Assumptions
•Uncertainties


•Results


Step 5.2 – Use the internal check list 
to check the  completeness of the 


SEA


Step 4.1 – Compare the qualitative, 
quantitative or monetised impacts 


Step 4.3 Undertake uncertainty 
analysis


Step 4.4- Determine whether a 
conclusion can be reached


Step 4.2 Compare the distribution of 
impacts


No
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2 THE SEA PROCESS – STAGE 2: SCOPING PHASE 


2.1 Introduction to the scoping phase 


The scoping phase is the second stage in developing an SEA. This is shown below in Figure 12.  


Figure 12   SEA process – Stage 2 


 


The scoping phase deals with how the relevant scenario(s) and boundaries for the SEA should be 
defined. The process for identifying and describing impacts is covered in the next chapter. Defining 
a scenario involves assessing the expected behaviour of the supply chain and potentially other 
actors and implications resulting from the restriction.  For example, if the substance is restricted 
then a downstream user might choose to import articles or to apply another substance or process.  


This section describes the proposed approach to this stage of the SEA in detail.  It is 
recognised that the overall approach to the SEA should be an iterative one and the Authority 
should undertake this stage at a level of detail appropriate to that of the SEA iteration being 
undertaken. 


As with all stages in the SEA process, the Authority should give consideration to the 
uncertainties present in the data and analysis.  The implications of uncertainties should be 
considered and acknowledged in the presentation of results. 


2.2 Step 2.1 – Organising the work 


Developing an SEA will generally draw upon different expertise and sources of information from 
within the Authority/Agency and from consultation with the affected industries, other Member 
States and relevant stakeholders. Early consultation with the affected industries is important for 
developing a restriction proposal.  At this stage of SEA initiation, such consultation might already 
have been established as part of developing the restriction proposal; (see Guidance on Annex XV 
for restrictions section 4.2.2).  


Some of the key elements that may be involved in organising the work for the SEA include: 
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• Organising the work within the Authority preparing the SEA: 


• Identifying in-house expertise (skills); 


• Organising a start-up/inception meeting or briefing; 


• Considering the need for external support (e.g. due to lack of skills or resources) 


• Developing a work plan based on the stages and steps as set out in this guidance; 


• Developing a consultation plan for the consultation with relevant stakeholders: 


• Identifying the relevant supply chain for the uses being proposed restricted and 
individual contacts; 


• Consulting with authorities in other Member States and with the Agency; and 


• Establishing contact with and agree involvement of each key person. 


The SEA will require expertise in a variety of fields:  technical (use of the substance and possible 
alternatives, risk management measures), risk/impact assessment, operations (e.g. costs of 
production), and markets (e.g. on demand or competition) and economic (e.g. cost-benefit analysis).  
Most of this expertise might be found in-house or in affiliated organisations8.  The need for external 
expertise will depend on the complexity of the SEA.  Developing a work plan based on the stages 
and steps outlined in this guidance will help to identify any such need. 


 


CASE STUDY EXPERIENCES 
 
Experiences of those carrying out an SEA as part of the development of this guidance found that:  
 
1) Coordination of work is one of the main challenges in developing an SEA. The project leader 


should have a good understanding of the restriction process, the development of a restriction 
dossier and the expertise fields covered by the SEA.  


 
2) It is important to establish early a multidisciplinary team and hold an internal kick-off or 


brainstorming meeting so that all understand what the scope of the study is, and that they 
understand the assignment in the same manner.  


 
Source: case study conducted by RIVM  
 


If it is envisaged that stakeholder consultation is useful, it would be prudent to develop a 
consultation plan.  Appendix A provides guidance on how to develop a consultation plan. The box 
below provides advice on contact with relevant supply chains.  


 


 


                                                 
8  Such as other government institutions in the Member State or research institutions 
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Box 1     Tip: Importance of supply chain contact 
Key points about supply chain contacts: 


1. Engaging with relevant supply chains is one of the few ways to get specific information about their 
possible ‘behavioural response’ to the proposed restriction.   


2.  Engaging with relevant supply chains is important as it enables the Authority to explore the implications of 
the proposed restriction for the supply chain actors.  


3. Exploring different supply chains for information about the use of alternative substances/processes will be 
important in order to gain a balanced perspective from the consultation. 


If the scoping phase identifies that information and data from relevant supply chains are needed to complete the 
SEA and contacts with the supply chain have not been established then this should be initiated during the 
scoping phase. 


The accuracy of the SEA will depend on the plausibility of possible behavioural responses. For anything but the 
most simple supply chains, communication and consultation with relevant supply chains is the only way to get 
accurate information (in the absence of detailed market analysis from other sources).  


If commercial confidentiality or other factors restricts actors in relevant supply chains from providing 
information, expert judgement may need be to be applied (any uncertainties and assumptions used will need to 
be noted in the SEA report within the restriction proposal). 


In relation to the use of alternative substances/processes, the industries that will be directly affected by the 
restriction (those producing and using the substance and related products) might not have information about the 
use of alternatives. They also have limited incentive to reveal information that shows feasibility of substitution to 
an alternative. Consulting with suppliers of alternative substances/process could be important to overcome the 
problem of disincentives to supply information about alternatives.  


2.3 Step 2.2 – Define the “baseline” scenario 


The “baseline” scenario is the situation in the absence of the proposed restriction (or any further 
Risk Management Options (RMOs)).  This is not necessarily the current situation as the “baseline” 
scenario should consider any relevant impending legislation/regulation or modifications to existing 
legislation/regulation which are expected to come into effect over the timescale of the SEA.  These 
considerations should also be extended to relevant alternatives (substances or processes) under the 
“baseline” scenario.    


Based on the information gathered from the development of the restriction proposal (Annex XV 
dossier) it should be possible to define the “baseline” scenario.  The process to achieve this is 
illustrated in Figure 13.  
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Figure 13   Developing the "baseline scenario" - relationship within the Annex XV dossier 


 


 


The baseline definition should include information such as the: 


• Current uses of the substance being proposed for restriction; 


• Current quantities used and expected future use in the absence of the proposed restriction 
(where possible this should include quantities for each use for which a restriction is being 
proposed);  


• Expected changes in other relevant legislation/regulation that could affect the uses being 
proposed for restriction; 


• Trends in manufacturing, import and use of the substance; and 


• Current and future trends in the location and number of firms using the substance for the uses 
for which a restriction is being proposed. 


2.4 Step 2.3 – Define the “proposed restriction” scenario 


The “proposed restriction” scenario covers all uses where restrictions are being proposed.  If other 
RMOs are considered more appropriate instead of a restriction for a particular use of the substance, 
then this use should not be included in the “proposed restriction” scenario (i.e. the scope and 
conditions of the restrictions should be adjusted such as exclusions and derogations for a particular 
use).  


Within the assessment of proposed restrictions (Guidance on Annex XV for restrictions Section 
5.4.5) the main aim is to determine for each use what action is being proposed to address the risks 
identified in the risk assessment. As with the “baseline” scenario, based on the information gathered 
from the development of the restriction proposal (Annex XV dossier) it should be possible to define 
the “proposed restriction” scenario. The process to achieve this is illustrated in Figure 14. 
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Figure 14   Developing the "proposed restriction" scenario - relationship within the Annex 
XV dossier 


 


 


Table 1 below provides an example of a proposed restriction where substance E is being proposed 
to be restricted for two uses ‘A’ and ‘B’.  There are other uses of substance E but other RMOs have 
already been identified as more appropriate than restrictions for these other uses.   


Table 1     Proposed action under the restriction scenario 


Use Unacceptable risks Action under the ‘proposed’ restriction scenario  


Use ‘A’ 
Occupational health risk Total ban on using substance E in use A:  Should not be placed on the 


market or used on its own or in preparations in a concentration >  0.1 
% (w/w) 


Use ‘B’ Occupational health risk 
Ban on the manufacturing of product ‘B’ using substance E (but no 
restrictions to imported finished product ‘B’ in which substance E has 
been used during manufacture outside the EU).  


 


Having set out the “proposed restriction” scenario, it is then necessary to determine the behavioural 
response of relevant actors (i.e. upstream suppliers, manufacturers and downstream users)9.  


If it is not clear from the data available or consultation within supply chains and other experts, the 
Authority will need to apply expert judgement to predict what responses are most likely to occur. If 
there is no clear conclusion on the most likely responses and they will lead to very different 


                                                 
9 Commercial confidentiality could limit the data and information that relevant actors are willing to provide 







 SOCIO-ECONOMIC ANALYSIS – RESTRICTIONS 


 53


impacts, the Authority should include separate “proposed restriction” responses in the analysis10. 
Any assumptions used should be reported in the Annex XV dossier alongside the SEA findings.  


 Behavioural responses –  for one use 


If a Member State authority proposes a restriction for a substance in a particular use, those affected by that restriction 
will have to change their behaviour. There are a number of generic behavioural responses that will need to be 
considered.  


Each company using the substance will have to decide how to react to the restriction. In undertaking the SEA the 
challenge for the authority is to assess what the most likely response will be. Consultation with the supply chain will be 
crucial for making the assessment of the most likely responses. 


The industry will have to adapt to one of  the following broadly defined response options (non-exhaustive list): 


• Use an alternative – This may involve using a different substance or process with no loss in functionality and/or 
durability or alternatively may involve using a different substance or process with a loss in function and/or 
durability 


• Continue using substance by relocating production outside of the EU – They will need to assess whether relocation 
outside of the EU to continue manufacturing using the substance is the best investment decision. 


• Discontinue making their product – this may not necessarily lead to a loss to society if a similar final product is 
imported instead. 


Though the individual companies within the industry might respond in different ways, one response might be more 
likely than any other. If there are alternatives available, the use of an alternative substance would often be the least 
expensive option for the users and therefore the most likely response. If there are no suitable alternatives (either 
substance or process) available, it is more difficult to predict what the likely response will be.  


In determining the likely response, information gathered on the availability and suitability of alternatives (Guidance 
on Annex XV for restrictions section 5.5) should provide insights into possible responses, along with consultation 
with relevant supply chains. 


The table below uses hypothetical numbers to illustrate possible behavioural responses for a particular use (a 
downstream use): 


  


Behavioural response of downstream users Number of firms (%) 


Use of an alternative – no loss in functionality or 
durability of product  


60-70% 


Use of an alternative – loss in durability of product  20% 


Relocate manufacturing of product outside of the 
EU and continue using the substance 


10% 


 


The combinations of all of these behavioural responses make up the “proposed restriction” scenario. In the next stage 
(identifying and assessing impacts) the main impacts of this behavioural response are determined and assessed. For 
example an impact of importing the finished product ‘B’ rather than purchasing it from an EU manufacturer, could be a 


                                                 
10 As outlined in the [[Link=Guidance on Annex XV for restrictions#file=restriction_en]], the authority should consider 
other risk management options, and if eventually proposing a restriction, justify that a restriction is the optimum way of 
addressing the risks. An SEA may support this justification (see Section 1.2.3 - Purpose 2). As part of this, it may e.g. 
be considered whether tax adaptations could affect the behavioural response in relation to using an alternative, which 
would otherwise not be economically feasible (in that case the tax adaptation could prevent that the proposed restricted 
uses of the substance are relocated outside of the EU). 



http://guidance.echa.europa.eu/public-2/getdoc.php?file=restriction_en
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change in the costs of the product.  Similarly, the use of an alternative substance could lead to increased costs if it is 
more expensive to produce the alternative. There could also be additional emissions from using the alternative 
substance leading to environmental or human health impacts.    


Impacts along the supply chain 


The response to a restriction could be complicated to assess as the response by one part of the supply chain may depend 
upon the response and reaction from other parts of supply chain both upstream and downstream (for example, if suitable 
alternatives are not available for firms undertaking a ‘formulation’ process, the implications for firms using the 
formulated products will be different to those if there are suitable alternatives to produce similar formulations). 


It is proposed that the analysis should start with the industry using the substance that is proposed for restriction. Their 
preferred response might be to use an alternative substance with the same properties. Whether that is possible could 
depend on their upstream supplier’s reaction. If they are able to supply such an alternative, using this alternative might 
be the preferred response by all parts of the supply chain. If there are no suitable alternatives that can achieve the 
desired functionality, there might be downstream users that decide to respond differently (e.g. using a different 
technology). Such responses from downstream users might feed back to upstream suppliers which might, for example, 
mean going out of business if the demand for the substance disappears.  


Therefore, the availability of alternatives is a key factor in determining the expected response:  the closer an alternative 
is to the original way in which the substance is used, the less will be the impact upon the supply chain; the likely 
responses will therefore be less difficult to predict and assess. 


In the next stage (identification and assessment of impacts) the main impacts of this behavioural response are 
determined and assessed.  


Example of behavioural responses – several products 


The above example looks at responses for one particular use. In many cases, a substance proposed for restriction will be 
used in more than one application.  A key part of defining and refining the restriction proposal is therefore to determine 
which uses should be included in the restriction proposal (Purpose 3 as described in Section 1.2.4). Availability of 
alternatives could be one of the parameters that influence the decision on whether to include a specific use in the 
restriction proposal or not.  


As there could be many uses considered for the restriction proposal, it might not be possible to analyse several 
responses for each use. Instead expert judgements based on industry consultation will be needed to determine the most 
likely response for each use.  


Use Most likely response for this use 


Use A Use of an alternative substance 


Use B No available substance – loss of functionality  


Use C Use of an alternative process 


Use D Relocation of the manufacturing process involving use D  


 


Uses where there are no available alternatives might require more analysis and it is important to asses the responses 
upstream as well as throughout the supply chain. 
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2.5 Step 2.4 – Setting the boundaries of the SEA 


2.5.1 Overview 


Understanding what needs to be included in the SEA is the last step in the scoping phase. It is likely 
that the boundaries setting out what should be included in the SEA will change to some extent as a 
result of the next stages in the SEA process when the impacts are further identified and assessed 
(Stage 3) and compared (Stage 4).  This is another reason why it is advisable to conduct the SEA in 
an iterative way (e.g. having assessed the impacts in more detail it may be necessary to update the 
time and geographical boundaries of the SEA).   


The boundaries of the SEA are determined by: 


• The relevant supply chains including the affected markets; 


• The time period for the analysis; and 


• The geographical coverage of the analysis. 


The identification of impacts is described as part of Stage 3. There are no boundaries in regard to 
the types of impacts to be covered.  Any difference – whether this be environmental, health, 
economic or social – between the baseline scenario and the “proposed restriction” scenario should 
be included if it is considered to be important.   


2.5.2 Relevant supply chains 


The “proposed restriction” scenario is defined based on expected responses from the main supply 
chain. This supply chain needs to be considered all the way to the supply of consumer goods or 
services.  


It is very likely that impacts resulting from the behavioural responses to the restriction will include 
other supply chains (e.g. those involving production, supply and use of alternatives).  It is therefore 
a key consideration for the Authority as to which other supply chains to include. This was 
illustrated in the example in section 2.4.  


Possible additional supply chains that should be considered are included in Table 2 for various 
types of “proposed restriction” scenarios (note that this may also include modifications to the 
existing supply chains where the substance is currently used).  However, this should be 
reconsidered when identifying impacts as this may generate information to suggest to which extent 
additional supply chains should be considered.  
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Table 2     Which supply chains to include? 


Generic responses to a proposed 
restriction11 Additional relevant supply chains to consider 


Use of an alternative (substance or 
technology); 


(e.g. where the restriction prohibits the 
manufacturing, placing on the market or use 
of the substance) 


The supply chain that delivers the alternative(s). 


Potentially supply chains that provide raw materials (for either the 
substance being proposed to be restricted or to the alternative) if there 
are any major changes (e.g. use of different raw materials)  


Increased import of articles from outside 
EU, where the substance is being used  


(e.g. if there are no restrictions placed on the 
finished product); 


Even though the main focus is on impacts inside EU (See section 2.4.4), 
it is important that significant impact outside the EU are identified at 
least qualitatively. E.g. whether they use more or less of the substance 
and on the way they control the use.     


Lower quality of downstream article(s)  


(e.g. where there are restrictions on the 
placing on the market or in the use of the 
substance for particular uses and the use of 
the alternatives leads to lower quality 
products); 


In this case there could be additional supply chains if the lower quality 
of downstream article leads the consumers of that article to substitute to 
a different product or to change consumption of other products. For 
example if the article is less energy efficient the supply chain delivering 
that additional energy needs to be considered (that could for example be 
a fuel or electricity supply chain).  


Some articles no longer being available 


The implications for those supply chains that are further downstream 
(including end-users/consumers), should be included. The result of an 
article no longer being available could be substitution with another 
article which implies that the supply chain for that other article should 
be included.  


 


The relevant supply chains can be identified by determining: 


• The physical flow of inputs to the uses proposed for restriction and 


• Economic flows through affected markets. 


With regard to looking at physical flows of materials one approach would be to draw up a process 
diagram/tree showing all the material flows in the supply chains to and from the production process 
related to each use covered by the proposed restriction. This should be done for the baseline as well 
as for the “proposed restriction” scenario. For example if the use of an alternative substance means 
use of different raw materials, then the supply chain covering the extraction and processing of the 
other raw materials needs to be considered. Description of the material flows is important in relation 
to being able to identify the health and environmental impacts. Guidance on how to identify human 
health and environmental impacts are included in Section 3.4. 


There could be situations where the response in the “proposed restriction” scenario would result in 
an increase in the price of the product (for example if an alternative more expensive technology 
would be used). Such a prince increase could result in consumers switching to other products. In 


                                                 
11 The full scenario will obviously be defined in more detail, including predicted responses of the various actors within 
the supply chains. 
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such a situation the supply chains delivering the other products should be included as a relevant 
supply chain. 


2.5.3 Time period for the SEA 


There are several aspects to setting the appropriate time period. Although these aspects are only 
partly related to the boundaries of the analysis they can affect the way data on impacts are collected 
and assessed and therefore are included in this section12.  


The most important aspect on setting the time period is to make sure that all relevant impacts 
are included irrespectively of when they might occur in time. The difficulty in setting an 
appropriate time period comes from the fact that all impacts are results of potentially long cause-
effects relationships. It means that no matter how long a time period is used in the analysis, there 
are likely to be impacts that occur beyond that time period chosen. In particular the environmental 
and health impacts could appear long after the emissions have take place (certain substances may 
persist in the environment for many years or where the effects associated with exposure are not 
manifested within the time period, such as for carcinogenicity). Often long term impacts can only 
be described qualitatively. For example, the impact from accumulation of persistent substances will 
be very difficult to quantify. It is generally not difficult to qualitatively describe how a substance 
could accumulate and therefore could have increasing effects over time.   


The next aspect to consider when setting the appropriate time period is inter-related to the 
determination of relevant impacts. This aspect of setting the time period is mainly about defining 
the time period for the cause (part of the cause-effect relationship). The cause represents the 
changes introduced under the “proposed restriction” scenario, for example, the use of an alternative 
substance or technology, as compared to the baseline scenario (continued use of the substance 
without restriction). The methodological choice is whether to base the assessment over a cumulative 
time period of, for instance, 20 years or use an annual basis based on a representative year of, for 
instance, 2030 (where all relevant numbers are expressed as equivalent annual costs or annual 
benefits in 2030).   


For the practical organisation of the analysis, the first step would be to define a typical investment 
cycle for the uses addressed by the proposed restriction (for example 20 years). Thereafter there are 
two basic methodological approaches to carrying out the analysis: 


• If there are no major changes in the future (e.g. the trend is linear) and a representative year 
can be defined, then select a representative year, for instance 2030, as the basis for the 
analysis as it will make it simple to conduct.  


• The definition of either the “baseline” or the “proposed restriction” scenarios may involve 
significant changes in the trends in use of the substance. This may occur e.g. because of the 
development of technology/process, developments in other relevant legislation, or where the 
proposed restriction includes different time derogations for different uses. In such cases a 
cumulative period of, for instance, 20 years (covering e.g. 2010-2030) should be selected. 


Having chosen one of the time period approaches for the analysis it is important that impacts 
reaching beyond the selected time period are considered. If impacts are considered in a qualitative 


                                                 
12 Setting the time period could be seen as an element of making the analysis consistent which is otherwise described in 
Chapter 3, Section 3.8) 
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way, the description should include the extent of the impacts in the future. If quantification is 
undertaken, section 3.7.3 includes guidance on how to take account of future impacts in a consistent 
way.  


Finally, there is an aspect of time period to consider which relates to the timing of the introduction 
of the restriction. This should have been defined under description of the “proposed restriction” 
scenarios (Section 2.3)13. The shorter the “transition” time relevant actors in the supply chain have, 
the higher the potential costs of compliance, but also the benefits of early action).  


2.5.4 Geographical area covered by the SEA 


The Authority should already have attempted to describe the likely responses to the proposed 
restriction.  Such responses may cause changes and have impacts that occur outside as well as 
inside the European Union.  


In setting the geographical coverage and undertaking the assessment of impacts, it should be kept in 
mind that the final comitology decision (see 'Regulatory procedure with scrutiny' in the glossary) on 
whether or not to implement a restriction will most likely focus mainly on impacts inside the EU. 


As a consequence, it is recommended that the emphasis be placed on describing and possibly 
quantifying what happens inside the EU.  However, responses/impacts outside the EU should not be 
neglected and significant impacts should as a minimum be described qualitatively. 


A clear distinction should be made between impacts inside and impacts outside of the EU 
boundaries, whenever reporting on impacts. 


2.6 Example of Stage 2  


This worked example is built upon an example used in Guidance on Annex XV for restrictions 
using a substance called ‘substance E’.  More background information can be found in Guidance on 
Annex XV for restrictions Example 2.  This example14 focuses on one particular use (use ‘A’).  


Background information (as described in Guidance on Annex XV for restrictions) 


Substance E:  


“A liquid/gas is produced in the European Union at a volume of ~100,000 tonnes. Substance E is already regulated in 
the working environment with occupational exposure limits already in force in x Member States”. 


“With regard to the inhalation irritating properties of the substance, the Chemical Safety Report (CSR) shows that the 
use of Personal Protective Equipment (PPE) successfully reduces the risk to occupational health. However, the 
Authority has reasons to question this both due to evidence that PPE is not used in practice (in other words the Exposure 
Scenario is not applied correctly by DUs) and due to lower efficiency of PPE than assumed in the CSR”. 


 


                                                 
13 Under purpose 3 (about setting the scope of the proposed restriction, see Section 1.2) it will be important to consider 
the effects on the time boundary under different conditions and/or scopes of a restriction.  


14 Theoretical numbers have been used for illustrative purposes so references to data sources can not be included.  In 
practice, Authorities should include reference to all data sources for all SEAs submitted to the SEA committee. This 
example may therefore oversimplify the actual problems faced in real SEA.  



http://guidance.echa.europa.eu/public-2/getdoc.php?file=restriction_en

http://guidance.echa.europa.eu/public-2/getdoc.php?file=restriction_en
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Use ‘A’:  


“Building surface cleaning cannot be minimised by normal workplace protection procedures (including PPE) due to the 
very high irritancy of the substance and due to current practices in the industry, especially the presence of mobile 
workplaces within many small-sized enterprises. Moreover, statistical data from authorities in Member States suggest 
that a considerable number of people employed in the cleaning industry are admitted to hospital with respiratory 
problems each year and these problems appear to be associated with the use of solutions of Substance E”. 


STAGE 1: AIMS OF THE SEA 


Aims of the SEA 


The aim of the SEA is to: 


• Determine whether a possible restriction on the manufacture, placing on the market or the use of substance ‘E’ is 
the most appropriate Community-wide action compared to other RMOs; 


• To assess the net benefits of the proposed restriction to human health and the environment and the net costs to 
manufacturers, importers, downstream users, distributors, consumers and society as a whole. 


STAGE 2: SCOPING PHASE 


“Baseline” scenario 


The situation in the absence of any further RMO is that substance ‘E’ will continue be used for cleaning the surfaces of 
buildings (use ‘A’) in x Member States. Of the ~100,000 tonnes per annum, the building surface industry has 
historically used approximately 10,000-44,000 tonnes per annum of substance ‘E’ across the EU (based on sales over 
the last ten years). Due to increasing demand for housing there is expected to be a 1% increase per annum in demand for 
building cleaning and therefore in the use of substance ‘E’.  


“Proposed restriction” scenario 


The proposed restriction is to ban the use of substance ‘E’ for use ‘A’ at a Community-wide level with phase out of the 
substance within 18 months.  There is no current restriction on the manufacture and placing on the market of substance 
‘E’. No behavioural change is expected by manufacturers of substance ‘E’ since no restrictions are being proposed on 
manufacturing substance ‘E’ although a significant proportion of the market may disappear (this will depend on what 
percentage use ‘A’ - cleaning buildings – in the EU makes up on overall sales of substance ‘E’.  It is currently high at 
10-44% and is possibly increasing) which may prompt them to consider production levels in the context of likely future 
demand and hence influence any future investments. The proposed restriction may prompt several behavioural 
responses by existing building cleaning companies: 


• Use an alternative (substance or process) to clean buildings;  


• No longer clean buildings;      


NB! During the work on optimising the scope/conditions of the restriction (see Section 1.2.4 – Purpose 3), one may also 
consider whether non-compliance with a possible restriction could take place, for example if the substance is available 
for other uses. However, for the eventually proposed restriction, the Authority needs to demonstrate practicability and 
enforceability of the proposed restriction. In other words, non-compliance should therefore not be a realistic scenario in 
relation to the eventually proposed restriction. 


There is no simple method that can be used to predict the most likely response or combination of responses (a mixed 
response is possible).  In this example, the use of an alternative substance is the most likely outcome. In reality a change 
of process could also occur although it may require significant investments which in some cases would be too high to 
warrant the expenditure.   


An identified alternative substance, a mild bleach-based solution, could be used to scrub and jet-wash buildings without 
using substance ‘E’.  Using this alternative is likely to be less expensive in material prices than using substance ‘E’ but 
it is not as effective as a cleaning product.  It is anticipated that the time required to clean building surfaces (per square 
metre) is likely to double when using the alternative. Existing safety requirements for the alternative (the product should 
be used in a well ventilated area and not orally consumed) are sufficient to prevent any human health risks with no need 
for personal protective equipment (PPE). This is unlike substance ‘E’ which has been associated with several cases of 
respiratory problems within the industry when workers have not used personal protective equipment.  
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Delayed restriction scenario - Phase out use of the substance within 6 years (i.e. Purpose 3 – see section 1.2.4) 


Here the conditions of the restriction is changed where there is a mandatory phase out of substance ‘E’ for cleaning 
buildings (use ‘A’) within 6 years. No constraints have been placed on the use of the substance in these 6 years, 
although after this period use of the substance at a concentration of > 0,1 % (w/w) will not be allowed. This will allow 
industry time to develop an alternative cleaning solution which reduces occupational health risks, but which is equally 
technically and economically feasible from them to use. If this alternative is not available, then the alternative substance 
used in the proposed restriction could be used which is anticipated to double the time taken to clean building compared 
to using substance ‘E’. 


Voluntary agreement scenario (“RMO 1”) Stepwise phase-out within 10 years, follow-up and reporting on the 
progress in identifying suitable alternatives  


A possible alternative risk management option (RMO) is voluntary action by the building cleaning industry to either 
alter the process involved or to cease use of the substance in order to reduce risks. Any action would be voluntary and 
would only be effective if adopted by the main building cleaning companies in the EU. Companies have agreed to 
actively seek an alternative substance which is equally technically and economically feasible to use with a step-wise 
phase within 10 years. However this will take several years based on the lack of alternative substances which are both 
technically and economically feasible to use. The findings of the search for alternatives are to be reported. Therefore the 
occupational heath risks are unlikely to change for the next few years. 


Developing and implementing an occupational exposure limit (“RMO 2”) 


The final RMO considered would allow the continuation of substance ‘E’ to clean building surfaces but subject to an 
occupational exposure limit. This may allow companies to continue using existing infrastructure but it could take longer 
to clean buildings. There are two possible types of occupational exposure limits being considered: Under the Chemical 
Agents Directive the Commission sets Binding Occupational Exposure Limit Values (BOELVs) and Indicative 
Occupational Exposure Limit Values (IOELVs). Limits can also be set under the Carcinogens Directive.   
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3 THE SEA PROCESS – STAGE 3: IDENTIFYING AND ASSESSING IMPACTS 


3.1 Introduction 


Identifying and assessing impacts is the third stage in the SEA process. This is shown below in 
Figure 15.  


Figure 15   The SEA process - Stage 3 
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This chapter provides guidance on how to identify and assess the main impacts. This chapter is 
supported by several appendices.  In particular Appendix B provides further guidance on analysing 
impacts (this appendix contains more specific guidance on quantification and monetisation of 
impacts which may not be possible or necessary for all SEAs).   


The four steps shown in Figure 15 are applied to each type of impact (as listed below). This chapter 
provides details of how to undertake these four steps for each of the following types of impact: 


• Human health and environmental impacts; 


• Economic impacts; 


• Social impacts; and 


• Wider economic impacts. 


Impacts related to human health, the environment and the economy are likely to be the most 
significant impacts and are therefore the main focus of this chapter. The data needed to analyse the 
impacts upon society and the wider economy will be based on the analysis of health, environmental 
and economic impacts and therefore these impacts are discussed after the section on economic 
impacts.    


This section describes the proposed approach to this stage of the SEA in detail.  It is 
recognised that the overall approach to the SEA should be an iterative one and the Authority 
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should undertake this stage at a level of detail appropriate to that of the SEA iteration being 
undertaken. 


As with all stages in the SEA process, the Authority should give consideration to the 
uncertainties present in available data.  The implications of uncertainties should be 
considered and acknowledged in the presentation of the assessment of impacts. 


3.2 Step 3.1 - How to identify the main impacts 


The steps below outline a proposed approach to identifying the main differences in impacts between 
the scenarios. This process is summarised in Figure 16. This work should of course build on the 
relevant supply chains and other boundaries as identified and defined in Stage 2. 


Step 3.1 a  Create a list of impacts 


 Appendix G of this guidance contains a non-exhaustive checklist of questions that may 
lead to the identification of impacts. The consultation undertaken may also allow 
relevant impacts to be identified.  


The checklists can be used to assist the screening process i.e. to show that all the 
impacts have been considered and either taken forward or not considered further, but not 
missed. Submitting the completed checklists as part of the documentation would 
therefore improve the transparency of the analysis, but a key aspect is to ensure any 
decisions made and assumptions used are documented. 


The EC Impact Assessment Guidelines – chapter 4 (15 June 2005) also introduces a 
useful approach to identify impacts which may support the screening of impacts (Step 
3.1.b) by building causal conceptual models. These models can be built in the form of 
diagram or matrix and should be able to identify impacts and their interrelations. 


Step 3.1 b Screen the impacts (only consider the major impacts) 


 Guidance on how to determine whether an identified impact is sufficiently significant 
for it to be brought forward is presented as part of the guidance on each type of impact. 


All impacts considered a ‘main impact’ in the checklist should be considered further but 
if it is not possible to determine whether some of the impacts in the checklist should be 
considered further, there are several approaches which may help: 


• Gather more information (through a desk based study);  


• Gain opinions from experts (remember to document their opinion and any 
assumptions that may have been used in the SEA report); this could include a written 
consultation or a workshop event, with experts (or industries representatives and 
trade associations) specifically to help determine whether these impacts should be 
analysed in more detail. 
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Figure 16   How to determine the main impacts  


 


3.3 Important considerations when collecting and assessing impacts 


There are a few principles that will make collecting and assessing the impacts more efficient: 


1. Conduct the analysis of impacts using a stepwise approach (see Figure 17); 


2. Focus on the differences in impacts between each scenario; 


3. Try to reduce key uncertainties that may arise in the analysis when it is feasible to do so; 


4. Avoid double counting an impact along the supply chain. 


3.3.1 Consider using a stepwise approach 


The level of resources devoted to analysing impacts should be proportionate to the level of analysis 
required in order to be able to produce a robust conclusion as to whether a restriction is the most 
appropriate RMO and whether the benefits of the proposed restriction outweigh the costs. A 
stepwise approach is recommended, starting with a qualitative analysis of impacts. This is 
illustrated below in Figure 17. If SEA arguments are used to provide supporting information within 
the restriction proposal, the Authority will need to decide whether the value of this supporting 
information could be improved by further quantifying and monetising the impacts.   
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Figure 17   Stepwise approach to analysing impacts 
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It is important to stress that these three steps can be undertaken as part of an iterative process. The 
Authority may wish, as a first iteration, to produce a qualitative SEA.  The results of this qualitative 
SEA may then help the Authority to decide whether a robust conclusion can be reached and 
therefore whether further iterations are required (i.e. undertake the SEA process again but trying to 
quantify the main impacts).  An advantage of this iterative approach is that resources are not used 
unnecessarily in undertaking a detailed analysis of all impacts as the Authority can focus the 
detailed analysis on those areas of most significance or greatest contention.  The Authority should 
also gain a better understanding of the main impacts (i.e. a more precise list of impacts and/or a 
better estimation of the main impacts) which will make it easier to develop a robust conclusion.  


3.3.2 Focus on the difference between scenarios rather than the absolute values for each 
scenario 


The assessment of impacts can be done by estimating the absolute values for each scenario or by 
focusing on the differences between the scenarios. The latter approach is preferable because it 
allows the incremental impact of the “proposed restriction” to be compared to the “baseline” 
scenario.  The following principles should be considered: 


• An impact should be included in the SEA if there is a difference between the “baseline” 
scenario and the “proposed restriction” scenario.  


• Describe or quantify the difference. Only where absolute values for each scenario are 
immediately available should these values be used or where understanding the total values 
are important for the assessment (e.g. total costs borne by a particular actor in a supply 
chain, particularly if these occur over different timeframes to any benefits derived or where 
the differences in environmental and health impacts can only be determined by assessing the 
total impacts for both scenarios and then comparing the total values to estimate the 
difference). Otherwise, it will normally be easiest to identify and describe differences 
between the scenarios. 


The assessment of impacts should focus on the difference between the “baseline” scenario and the 
“proposed restriction” scenario (in terms of additional costs, for example).  Impacts where there are 
no differences between the scenarios will not affect the conclusion but it could be important for the 
assessment to demonstrate that there are no differences (so all types of impacts will need to be 
considered and these considerations need to be documented).  
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3.3.3 Minimise key uncertainties that arise in the analysis (if it is feasible to do so) 


The SEA is likely to be partly based on assumptions, projections and predictions about the likely 
behavioural response of actors in relevant supply chains, on their future usage (of the substance or 
an alternative substance) and the significance of each impact under the relevant scenarios.  During 
the analysis it should become more apparent what the key uncertainties are.  


The greater the uncertainty, the less confidence there will be in the predicted impacts. The 
Authority or interested party should try to minimise these key uncertainties during their data 
collection process and should demonstrate the implications of uncertainties in their analysis.  As 
part of the analysis, the Authority or interested party should focus on uncertainties that are likely to 
have the greatest impact i.e. those that prevent the Authority or interested party from developing a 
robust conclusion.   


It is important to realise that some uncertainties will be impossible to eliminate (e.g. due to a lack of 
scientific knowledge about the effects of a substance).  These are known as residual uncertainties. 
Guidance on how to analyse uncertainties is provided section 4.4.      


3.3.4 Avoid double counting an impact along the supply chain 


It will be necessary to determine the likely response of each actor along the supply chain to the 
proposed restriction. This is likely to be best achieved through consultation with affected actors 
along each relevant supply chain (see the previous chapter for further details).  


When determining the real cost of the proposed restriction it is important to avoid double counting 
impacts along the supply chain, so as to not exaggerate the impacts. If a manufacturer can pass on 
any additional cost along the supply chain, the Authority should not consider this a cost to that 
actor. 


There is another aspect of potential double counting that should be considered. Payment of 
environmental charges and taxes sometimes constitutes internalisation of external environmental 
costs. If that is the case, then these environmental costs should not be covered under the 
environmental and human health impacts. In practise, this aspect should be dealt with by 
considering if any of the environmental costs are in already covered under the economic impacts. 


Another example is that the costs associated with worker health are only covered under health and 
environmental impacts, and are not additionally included under economic and/or social impacts.   


In general, it should be assured that a given impact is only counted under one impact heading.  


By being transparent about how impacts are allocated and calculated (e.g. the methodology, what 
factors make up the estimate and what variables were used), it should make it clear to the reader 
that impacts have not been double counted. This will improve the credibility of the SEA. 
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Example - Analysing impacts along the supply chain 


If it costs a manufacturer an additional €10m a year to use an alternative, but that manufacturer is 
able to pass on €4.5m a year to downstream user A and €4.5m a year to downstream user B through 
higher prices, then the net cost impact on the manufacturer of using the alternative is only €1m. For 
downstream users A and B, this €4.5m a year should only be considered to be an additional cost if 
they are unable to pass on the costs in their end-product through a higher market price.  Therefore 
the costs of using the alternative to the whole supply chain is still €10m, although in this example 
the majority of the burden of additional costs of using the alternative occurs to downstream users A 
and B. 


 


3.4 Human health and environmental impacts 


As part of developing this guidance, the need for further development of methodologies for 
appropriately describing and assessing the changes to Health and Environmental impacts in an 
SEA context as caused by the introduction  of a restriction, was identified. This in particular 
concerns the quantification and valuation of impacts in order to make the impacts comparable to 
other impacts identified, assessed and described in the context of this guidance. 


3.4.1 Introduction on human health and environmental impacts 


This section describes how the change in the manufacture, import and/or use of a (restricted) 
substance could impact health and the environment.  It is important to understand what the changes 
in health and environmental impacts will be in order to be able to draw conclusions on what the net 
health and environmental benefits of the proposed restriction will be, if these are to be compared to 
the net costs of the restriction. In this light, it should be kept in mind that the human health and 
environmental impacts relate to avoided (i.e. positive) impacts as a consequence of reduced 
emissions/exposure of substances (including of course the substance being restricted), as well as to 
new/triggered (i.e. negative) impacts as a consequence of new/increased emissions of some 
substances under the "proposed restriction" scenario. 


The basis for the identification and assessment of health and environmental impacts is a proper 
understanding of the changes that a restriction causes:  


• on the manufacture, use or placing on the market of the restricted substance,   


• on the manufacture, use or placing on the market of alternative chemicals, processes or 
technologies, and/or 


• on any other affected process upstream or downstream in relation to the restricted substance 
and alternative substance, process or technology.  


This should already to a large extent have been described as part of definition of the baseline and 
restriction scenario and the related scoping of system boundaries. As discussed below, the 
assessment of health and environmental impacts may, however, lead to iterations in relation to the 
understanding of the restriction scenario and the original scoping. 
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With regard to impacts associated with alternative substances or techniques the information can be 
scarce. This is particularly likely to be the case for impacts not directly linked to the 
substance/alternative (for instance changes in energy consumption up or down the supply chain). 
Annex XV requires the authority to document information available to them on risks, availability 
and technical/economical feasibility of alternatives. There is no requirement to assess the risks 
associated with alternative substances or techniques in the same detail as the risks associated with 
the substance of concern (see Guidance on Annex XV for restrictions). However, for the SEA, it 
might be useful to consider more detailed description of significant health and environmental 
impacts related to the proposed restriction, including impacts of reduced/abandoned manufacture, 
use ore placing on the market of the substance of concern and impacts of the anticipated 
implementation of the identified alternative substance or technology or other significant health and 
environment impacts. In line with the general principles in this guidance, it is basically the choice of 
the authority proposing a restriction to present a robust and unbiased SEA covering all relevant 
impacts (see also Chapter 2 scoping phase). 


When assessing health and environmental impacts, a stepwise approach is proposed, whereby the 
assessment focuses on those health and environmental impacts that are considered to be significant 
outcomes of the restriction, with the level of detail and quantification applied determined by the 
extent to which further information will contribute to developing a robust SEA. Throughout the 
process, judgements will need to be made (drawing on the expertise of others as appropriate) on 
what impacts are likely to be significant and how these can best be assessed. 


The two main challenges are to identify the scope of relevant impacts (i.e. how 'wide' to go) and the 
extent to which impacts are quantified (how 'deep' to go). In relation to the latter, it should be 
considered that the outcome of this chapter should be compared to the changes in impacts identified 
in other parts of this guidance. 


Figure 18 and the related text below describe the steps that can be taken to identify, assess and 
valuate the impacts. 
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Figure 18   Scheme for assessment of health and environmental impacts 
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Step 1. Changes in the manufacture, import and use of substance and alternatives in relevant 
supply chains. Initial identification of relevant health and environmental impacts.  


The changes in the manufacture, import and/or use of a substance and alternatives will cause 
changes in emissions of and exposures to the restricted substance and/or alternative substance(s).  
It may also result in changes in emissions/exposure of various other substances from other 
processes in the affected supply chains, i.e. upstream or downstream processes related to the 
manufacture or use of the restricted substance or alternative substances or techniques. This may 
also include external impacts or substances created unintentionally, e.g. emissions from energy 
generation, or exposure to physical factors (e.g. vibration, heat or explosion) as well as 
consumption/production of other things such as waste production and water use. 


Potential impacts to any/all environmental compartments and human health (such as impacts on 
workers, consumers and general population indirectly exposed though the environment)t should be 
considered.  


At the end of this step the purpose is to identify what health and environmental impacts are likely to 
be of significance, based on the changes that will occur to relevant supply chains. 


Step 2. Changes in emissions and exposures 


Based on the initial identification of relevant supply chains, exposures and impacts, a next step is to 
summarise the associated changes in emissions in a quantitative or at least qualitative way. 


Initial identification of relevant health 
and environmental impacts 
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Step 3. Change in Health and Environmental Impacts 


The exposure may lead to – depending on the characteristics of the substance and the level of 
exposure – an unwanted impact of the substance on human health or the environment. Examples of 
unwanted human health impacts are skin irritation and cancer, and for environmental impacts toxic 
impacts on populations and secondary impacts at ecosystem level, deterioration of habitats and 
ultimately extinction of species. When assessing impacts one needs initially to assess qualitatively 
how the changes in emissions and exposure (that result from the restriction) may affect the impacts.  
This may include a range of other health and environmental impacts in addition to the 
toxic/ecotoxic impacts of the substance and alternatives. 


In some cases the identified changes in impacts can be quantified in physical terms (e.g. by 
assessing how many cases of skin irritation or cancer would be reduced per year as a result of the 
restriction or the expected reduced impact in a population of a certain species in a specific local 
environment), while in other cases they can only be described in qualitative or semi-quantitative 
terms (e.g. number of workers exposed to a carcinogen or the percentage of species in an 
environmental compartment that are likely to be affected). 


To the extent the impacts can be quantified, it is possible to move to the next step; the 
valuation/monetisation of impacts. 


Step 4. Valuation of impacts 


The final step is to give a further interpretation of the changes in impacts. This may be done as 
damage indicators and/or by assigning monetary values to the identified impacts. 


It is possible to give monetary values for several quantified human health impacts.  In some cases it 
is also possible to give monetary values for environmental impacts.  By applying these values, one 
can monetise the human health and the environment impacts due to an imposed restriction. 


The above outline is used as the conceptual framework for identifying, assessing and, if possible, 
quantifying, and ultimately valuating health and environmental impacts.   


Section 3.4.2.2 describes how to identify relevant supply chains affected by the restriction and how 
to make an initial identification of relevant health and environmental impacts; section 3.4.3 further 
addresses how to identify changes in emissions and exposure. Section 3.4.4 addresses how to 
determine, assess and if possible quantify impacts; and Section 3.4.5 deals with the valuation of 
impacts. Possible sources of data are highlighted and example boxes provided.  


As indicated above, it will not be possible to quantify (Step 3) or give values (Step 4) to all impacts.  
However, the aim should be to at least qualitatively describe the main changes in health and 
environmental impacts foreseen as a result of a restriction. Finally, section 3.4.6 describes how 
results may be reported. 


Some iteration may be needed as the data collection takes place throughout the exercise. This may, 
for example, point to new relevant emissions that were not thought of initially, or it may turn out 
that during quantification of impacts an emission initially considered important is of less relevance.  
Therefore, as a starting point the scope of the exercise should be as broad as possible. In this way 
one makes sure that important aspects are not overlooked. The scope should cover changes in the 
entire supply chain(s) of both the substance of concern and the alternative and include direct and 
indirect emissions/exposures and impacts. 
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3.4.2 Changes in the manufacture, import and use of substance and alternatives in relevant 
supply chains and initial identification of relevant impacts 


3.4.2.1 Relevant supply chains 


The relevant supply chains to consider are all those supply chains where there will be a difference 
between the restriction and the baseline scenarios; i.e. ‘what will happen’ if a restriction is 
implemented.  These should already be largely described in the scoping and definition of baseline 
and restriction scenarios.  At this point it should be considered in more detail what the changes in 
emissions/exposures/impacts will be in the affected supply chains and whether all relevant supply 
chains were initially identified.  In other words, the activities may lead to iterations.  The following 
gives some idea of the type of questions/considerations that are relevant at this stage of the 
assessment. 


Consider whether an implemented restriction will cause more or less emissions/exposure/impacts: 


• Upstream:  For example, if another substance fulfils the function(s) of the restricted 
substance it will lead to differences in emissions/exposure/impacts upstream to the restricted 
substance (lesser emissions), as well as upstream to the alternative (higher emissions)? 


• Manufacture: There will of course be lower emissions/exposures/impacts of the restricted 
substance and other substances used/generated during that manufacture; and higher 
emissions of a possible alternative substance as well as other substances used/generated 
during that manufacture. 


• Downstream:  For example, will an alternative substance/technology trigger lower or higher 
emissions and/or different resource use and/or different consumer/worker exposure? 


• Other affected supply chains:  For example, will it require less or more energy or reduce or 
increase other emissions in the processing steps needed to produce a different technology 
fulfilling the function(s) of the restricted substance? 


• Overall, there will be reduced emissions/exposure/impacts for the restricted substance and 
increases directly related to the alternative(s). However, for emissions of other substances 
and for other types of impacts (e.g. energy use), impacts at all supply-chain stages may 
potentially increase or decrease, depending upon the particular circumstances. 


If the proposed restriction could lead to use of an alternative substance, then the supply chains 
producing and using that alternative should be considered (including end-of-life stages). The 
procedure will be, subject to the need and accessibility of information, to look at raw material 
production, production of the two substances, use of the two substances throughout the supply 
chains and final disposal of any downstream user products. 


If the restriction scenario implies use of alternative technology, the procedure is similar.  The 
supply chain for the alternative technology should be included. For example, it should include 
considerations of whether there is equipment which causes any significant emissions or other 
impacts during manufacture (including the raw material use for the equipment).  


The extent to which the analysis of different supply chains needs to be conducted should depend 
upon the overall level of detail that is likely to be practicable and proportionate to demonstrating the 
relevant impacts of the proposed restriction. 
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3.4.2.2 Initial identification of relevant health and environmental impacts 


The basis for proposing a restriction will relate to the risks to human health and/or the environment 
associated with the substance. There should already be a good understanding of the risks associated 
with the substance in question arising as a result of its properties and its emissions/exposures. As 
noted in the beginning of this section, the restriction proposal will in any case also have to consider 
available information related to the risks/impacts of alternative substances and technologies. 


In the SEA, consideration should also be given to other relevant changes of impacts in relevant 
supply chains that will be caused by introducing anticipated alternative substance/technology as 
compared to continued use of the substance under the baseline scenario. 


The starting point in this further analysis will often be to look at changes in emissions/exposures of 
the restricted substance and changes in emissions/exposures of substances closely related to the 
response described in the "proposed restriction" scenario, including foreseen use of alternatives; as 
well as the possible changes in (eco-)toxic impacts of these. 


For example, where there is a ‘drop-in’ alternative substance with a similar production and use 
pattern, a comparison of the hazardous properties of the two (or more) substances may provide 
useful information on determining what types of impacts are likely to be relevant: those for the 
substance that are addressed by the restriction and those for the alternative substance that may be 
introduced as a result of using that alternative. However, in this case, consideration should also be 
given to the (eco-)toxic impacts of other substances used in the production of the substance of 
interest and of unwanted by-products to which relevant exposure conditions might occur. 


In many cases, a restriction is likely to result in wider changes to the supply chains that could have 
other impacts on human health and the environment. This should in all cases be considered when 
the expected alternatives are alternative processes or technologies. 


Consideration should be given to the types of impacts that may occur at each stage of the supply 
chains (from raw material extraction to ultimate disposal).   


A non-exhaustive list of the types of health and environmental impacts that may be relevant is 
provided in Example 1. 
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Example 2     Human health and environmental impacts that may be relevant (examples) 
Human health 


• Morbidity 


        o Acute effects (e.g. sneezing, skin or lung irritation) 


        o Chronic effects (e.g. asthma or reproductive disorders)  


• Mortality (e.g. premature death due to cancer)   


Environmental 


• Ecological impairment, i.e. biodiversity and functioning 


• Habitat destruction  


• Water quality impairment 


• Air quality impairment 


• Soil quality impairment 


• Other impacts, such as 


o Climate change (e.g. greenhouse gas emissions) 


o Water consumption/abstraction 


o Landscape/aesthetic quality of environment 


• Resilience and vulnerability to environmental impacts  


 


 


3.4.2.3 Determining significance 


Obviously the toxic and ecotoxic impacts of the restricted substance will be of key importance in 
determining the benefits of the proposed restriction and these should always be considered. In 
relation to the other health and environmental impacts, a judgement will have to be made regarding 
which are relevant and which should be investigated in more detail. 


It is not appropriate to provide hard and fast rules for determining which are likely to be significant, 
but some guidance is provided in the below examples; on narrowing and widening the scope, 
respectively. The process may be an iterative one and it may be necessary to consider other issues 
that were not originally identified once the impacts have been further characterised. 


 


  72







 SOCIO-ECONOMIC ANALYSIS – RESTRICTIONS 


Example 3     Deciding upon significance of health and environmental impacts 
Every restriction proposal will be different and the changes to the supply chains and 
health/environmental impacts that are of relevance to determining the net benefits of the restriction 
will also be different. 


Identifying and understanding the changes to the supply chains is the starting point for 
understanding which impacts are relevant and which are not.  It may be helpful to construct process 
flow diagrams for the use of the substance and the various other health/environmental impacts 
throughout those supply chains. 


The significance of the impacts will be determined by their relative size compared to other impacts 
relevant to the restriction. For example, if the restriction would lead to a first crude estimate that an 
additional 200 tonnes of CO2 emissions, one can use the information about market price of CO2 
(which is at the time of writing about €20/tonne CO2) and deduct the significance of reducing 
emissions by 200 tonne CO2 being worth about €4000. Even though the 200 tonne CO2 estimate 
may be highly uncertain at this point of the analysis, it may give a feel for whether this impact is 
significant. 


Ultimately, the decision on what impacts are significant will be up to the authority proposing the 
restriction and will be based on judgement. These judgements can be informed by information from 
and discussion with other experts (e.g. on particular impacts such as waste generation or on 
particular sectors within the supply chains). 


It will always be possible to return to this stage later if other health and environmental impacts are 
identified as being relevant following more detailed analysis. The aim at this stage should be to 
demonstrate an appreciation of what is likely to be significant, as well as what is not likely to be 
significant (and why not). 


 


Example 4     Substance specific examples of identifying wider significant impacts 
There may be possible wider impacts connected with the use of an alternative substance, even if it is 
a ‘drop-in’ alternative (i.e. direct substitution of one substance for another).  


Consider for instances a historical example relating to the replacement of tetraethyl lead (TEL) as 
an anti-knocking (burning control) agent in petrol engines for cars, with methyl tertiary butyl ether 
(MTBE) being one of the possible alternatives. MTBE is a technically feasible alternative to TEL 
and in addition MTBE also reduces the formation of other polluting gases carbon monoxide and 
nitrogen oxides. However, the very wide and dispersive use of petrol means that MTBE (indeed any 
additive) has great potential to get into the environment. Because of possible spillages and leaks 
from containers (especially where petrol is stored underground), it has great potential to get into 
groundwater and although it is not particularly toxic (compared to TEL), it is not very 
biodegradable and it can taint the taste of potable water at very low concentrations. 


In a case like this, the scope of the analysis would need to include the consideration of the potential 
impacts of the alternatives on the groundwater.  
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3.4.2.4 Outcomes 


The analyses described above should provide an understanding of what health and environmental 
impacts are relevant for the supply chains in question and which of these are likely to be of most 
significance.  This will provide a scope for more detailed analysis. 


It may be possible at this stage to take a decision that sufficient information is already available to 
analyse the impacts of the proposed restriction. For example, if the alternative most likely to be 
used under the restriction scenario would be a ‘drop-in’ substitute, it may be possible to infer that 
changes relevant for health and environment do not go beyond the same supply chain and thus the 
scope of the analysis can be narrowed to this. 


In many cases it will be necessary to give further consideration to the emissions, exposure and 
impacts of the changes to the supply chains as these determine the actual impacts on health and the 
environment.  This should certainly be the case where the overall level of health and environmental 
impacts (toxic/ecotoxic or otherwise) are likely to be extensive. 


3.4.3 Changes in emissions and exposure 


3.4.3.1 Background 


In order to determine the consequences of changes to the supply chains resulting from the 
restriction (in terms of the relevant health and environmental impacts), it is necessary to gain an 
understanding of the extent to which the humans and the environment will be exposed to the various 
factors considered.  In this context, ‘exposure’ may include direct or indirect exposure to substances 
or exposure to physical changes (e.g. temperature, noise, resource use, waste generation, etc.). 


This section provides an overview of how the extent of such potential changes may be 
characterised. 


The relevant emissions/exposures are all types of emissions to air, water and soil that can lead to 
human health or environmental exposures and impacts. 


Also resource consumption should be considered in particular when resource consumption leads to 
emissions, e.g. as a result of mining or as emission from energy consumption.  


Human health impacts may follow from: 


• Exposure of workers (via inhalation, dermal or ingestion in the workplace) 


• Exposure of consumers (via inhalation, dermal contact or oral intake following use of 
consumer products) 


• Exposure of man via the environment (e.g. via inhalation of ambient air and consumption of 
contaminated food and drinking water) 


Humans can also be exposed to physical impacts associated to physicochemical properties of 
chemicals, (including flammability, explosion, etc) and to properties of (alternative) 
processes/technologies (e.g. risk of accidents, vibrations, noise etc.). 


Environmental impacts may follow from emissions to the environment that may lead to pollution of 
different compartments (e.g. air, water, soil, sediment) and eventually to impacts on living 
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organisms. Environmental impacts may also follow to physical changes (e.g. temperature, resource 
use, waste generation) as it can be the case of habitats and landscape impacts. 


3.4.3.2 Data collection on emission and exposures 


A considerable amount of data is collected as part of developing the restriction dossier (see 
Guidance on Annex XV for restrictions).  This includes data on the emission, exposure and impacts 
of the substance proposed for restriction as well as possible alternative substances/technologies.  
These data are, to a large extent, gathered and analysed as part of the obligatory parts of a restriction 
dossier.  These are key data for the analysis to be done in the SEA.  However, these data might not 
fully reflect all relevant emissions and impacts on heath and environment; therefore further data 
collection may be considered. This is for example relevant if the available risk assessment does not 
provide numbers of the workers or consumers exposed. 


The assessment of emissions and exposure from the various supply chains can be based on data on 
the use of materials and inputs such as energy, water and raw materials.  Data on the quantities of 
materials, energy and water inputs (for example) to the production of alternatives and other supply 
chain stages might be sourced from manufacturers and other organisations involved in the supply 
chains.  If suitable data are not available directly, it may be possible to use information from the 
literature or databases, such as that outlined in Example 4. 


Example 5     Examples of possible data sources on emissions and exposure 
Examples of the types of data sources that could be used in estimating emissions of and exposure to 
the relevant environmental and health endpoints are set out below.  In practice, the data that will be 
needed for individual restrictions proposals will depend upon the specific substances and 
technologies relevant to that particular case. 


• Emissions and exposure estimates developed for other substances under REACH (and other 
legislative regimes in the EU and elsewhere). 


• Emission scenario documents developed by the OECD (www.oecd.org). 


• US EPA exposure assessment tools and models (www.epa.gov/oppt/exposure/). 


• Reference documents on Best Available Techniques under the IPPC regime (eippcb.jrc.es). 


• Emission inventories, such as those for greenhouse gas emissions or air pollutant emissions 
(rod.eionet.europa.eu/index.html). 


• Emissions register for chemical substances, such as the European Pollutant Emissions Register 
(www.eper.ec.europa.eu/eper/). 


• Statistics on e.g. specific energy consumption of fuels and industrial processes (e.g. DUKES in 
the UK). 


• Assessments of risks to human health and the environment through industrial accidents in 
relevant supply chain stages (e.g. under the Seveso II regime). 


• Life cycle assessment databases may provide average emission data related to the impacts of 
various materials and processes 
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(see e.g. as a starting point http://lca.jrc.ec.europa.eu/lcainfohub/datasetArea.vm) 


• Population data based on population censuses as well as aggregated data from Eurostat. 
(http://epp.eurostat.ec.europa.eu/) 


• Information about occupational distribution of workers from industrial statistics 


• Environmental data on ecosystems from the European Environmental Agency 
(http://www.eea.europa.eu/) 


 


3.4.3.3 Characterisation of changes in emissions and exposures 


At this stage, it should be possible to at least provide a qualitative description of the extent of 
exposure that is likely to occur at relevant stages in the supply chains of interest.  This should 
include all of the health and environmental impacts that are likely to be of significance.  The data 
sources detailed in the previous section may allow certain emissions and exposures to be quantified. 
The extent to which this is done should depend upon the overall level of quantification that is likely 
to be practicable and proportionate to demonstrating the impacts of the proposed restriction. 


It will be up to the authority developing the restriction proposal to determine the extent to which the 
emissions and exposures are quantified. Presentation of the outcomes of this stage in a tabular 
format including emissions/exposure for each relevant health/environmental issue at each relevant 
supply chain stage may aid comprehension. 


The characterisation of emissions, exposure and impacts at this stage could be qualitative or 
quantitative (or a mixture of the two). The procedure would be to start with qualitatively identifying 
where there might be differences in emission between the baseline and “proposed restriction” 
scenarios.  It might be possible to quantify the emissions and this should be done if practicable as it 
will be an important factor in determining significance of the impacts. 


Key aspects to consider for emissions and exposure are: 


• Duration – i.e. how long the emission/exposure lasts for. This should include consideration 
of whether the exposure is continuous or intermittent. 


• Frequency – i.e. how often emission/exposure happens. 


• Population or compartment exposed – for humans the exposed population may include 
particular groups (some of which may need special consideration e.g. young children or ill), 
number of exposed can be counted (NB! Not normally reported in standard Safety/risk 
assessments); for the environment this should include consideration of what environmental 
compartments are exposed, the spatial distribution of chemicals and particularly vulnerable 
parts (sensitive species or protected habitats etc.). 


• Exposure pattern: for human health this will determine exposures of individuals; 
analogously, the extent of exposure of environmental organisms will depend on the 
environmental compartment in which they live and their behaviour (e.g. diet).     
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3.4.4 Changes in health and environmental impacts 


3.4.4.1 Relating emissions/exposures to impacts 


Having identified the difference in emissions and exposures, the possible impacts following from 
the emissions/exposures should be identified. 


The following should be taken into account: 


• One type of emission can lead to different types of impacts (some chemical substances may, 
for example, cause cancer as well as impacts on aquatic organisms; emission of ammonia 
cause human health impacts (through particulate matter formation), and contribute to 
euthrophication and acidification. 


• Several types of emissions may contribute to the same type of impact (e.g. different 
substances may lead to the same toxic response). 


• Impact can be described and subsequently quantified at different stages in the pathway 
between causes and impacts (between emission and eventual consequence in terms of e.g. 
skin irritation, sickness or even lost lives).   


There might be great uncertainty with regard to the possible impacts and this should be reflected in 
the description. It may be that a description or quantification of impacts, such as e.g. contamination 
of certain environment compartments, will be the best that can be achieved if it is considered that 
the uncertainty related to estimating an ultimate impact (e.g. for human health sickness or death, 
and for the environment extinction of certain populations) is too high. 


The level of detail may also depend on how far impacts can actually be quantified.  Identification 
and description of impacts is therefore related to the activities outlined in Section 3.4.4.4 on 
quantifying impacts. 


Examples of the types of impacts that it may be appropriate to consider are outlined below. 


Example 6     Examples of types of impacts that it may be possible to estimate 
Human health  


• morbidity or mortality through exposure to toxic substance; 


• morbidity or mortality due to different explosive characteristics of the substance 


• morbidity through exposure to noise, vibration radiation; and  


• other human health impacts (specify) 


Environmental 


• eco-toxic impacts to ecosystems/species/populations  


• eutrophication or acidification of water or soil; 


• amount of waste generation; and 


• other environmental impacts (e.g. on habitat, natural resources supply, landscape, etc.). 
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The potential impacts identified above will generally need to be further assessed and, where 
possible, adequate and proportionate, they should be described qualitatively, quantitatively or as a 
mixture of the two.  


It will be a matter of judgement for the authority proposing the restriction in determining how far 
the assessment should involve quantification and monetisation of impacts. The overall aim should 
be to have gained, and be able to communicate, an understanding of (or a ‘feel for’) the significance 
of the impacts. 


3.4.4.2 Data on impacts assessment 


Understanding the likely impacts from each exposure requires expertise in toxicology and eco-
toxicology and in other health and environmental impacts. As with elsewhere, depending on the 
case, it is likely to be appropriate to consult with relevant experts in the fields concerned.  In the 
case several emissions not related to (eco)-toxicity have been identified, Life Cycle Impact 
Assessment (LCIA) methodologies may be applied to get an idea of the likely resulting impacts, see 
e.g. http://lca.jrc.ec.europa.eu/EPLCA/lcia.htm for links to some organisations providing such 
methodologies. These methods may also be used for the further quantification of impacts to be 
described in below sections.  


3.4.4.3 Qualitative assessment of impacts 


Toxic impacts to human health 


When a quantitative measure is not feasible, qualitative criteria can be used to characterise impacts. 


The human health and physical impacts can be characterised by means of criteria of potency 
(hazard) and exposure.  For example, it may be possible to come to a qualitative description of the 
likely impacts by considering the following criteria (in practice, other criteria may be appropriate): 


a) the potency of intrinsic properties of concern (e.g. no-effect-level or other indicators of 
dose-response (i.e. median or other percent effects levels); potency could be indicated 
descriptively (e.g. mild, moderate and severe); 


b) severity of the effect (i.e. the type of effect and whether it lead to morbidity and/or 
mortality)  for example skin irritation would be considered less severe than asthma and both 
considered less severe than cancer; 


c) exposure characteristics, including which populations are exposed (workers, consumers, 
man via environment), to which extent/level (concentration/dose), how often (frequency), 
for how long (duration).  This could also consider the likelihood of failure of risk 
management measures (different performance, likelihood of non-application).  


In cases where a risk characterisation ratio has been estimated as part of a safety/risk assessment, 
the value can be used as an indicator of whether the exposure exceeds a derived or predicted no-
effect level. The potency of the intrinsic property of concern (criteria a) will be expressed by the no-
effect level used to calculate the risk characterisation ratio.  The ratio should in any case not be used 
as the only criterion, because it does not include information about the severity of effects (which is 
important when comparing two or more substances) and the exposed populations.  Furthermore, the 
quantitative interpretation of the risk characterisation ratio is only possible if the dose-response 
curve is defined. 
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Qualitative conclusions can then be drawn as to the expected severity and extent of the 
impacts.  This exercise would be repeated for each relevant exposure situation and end-point. 


It may not be possible to quantify human health or environmental impacts from substances. See also 
the Guidance on the Chemical Safety Report in relation to assessment of toxic risks from 
substances. 


Health impacts caused by physicochemical properties and other physical forces 


It will generally only be possible to describe in qualitative terms the impacts caused by the 
physicochemical properties associated with a substance and physical forces associated with 
alternative technologies.  To the extent possible, the types of impacts that may result from an 
imposed restriction should be described, including increased/decreased likelihood of e.g. 
flammability/explosion, vibration/noise and the associated numbers of workers/consumers affected 
in a particular way.  This may already to a large extent have been done in previous steps. 


Environmental impacts 


Similar criteria as for human health can be used to describe the expected impacts on the 
environment. In general terms, eco-toxicological and environmental impacts are more usually 
characterised by means of criteria of magnitude and significance, where magnitude is the intensity 
of the potential effect and significance indicates the foreseeable damages of the receptor 
(population, community, ecosystem, and natural resources).  Examples of criteria that may be used 
include the following: 


• frequency of impact; 


• duration (i.e. will the impact be temporary or permanent); 


• extent, e.g. the percentage of a habitat that may be lost, geographical scale of exposure;  


• sensitivity/vulnerability of the receptor affected; 


• resilience of the receptor affected; and   


• ecological, economic or cultural relevance of the impacted receptor. 


At this stage, it may be possible to describe the likely magnitude and extent of the expected 
environmental impacts.  For example, this may include, for each relevant endpoint, a description of 
the types of ecosystems (or organisms) likely to be affected, how widespread the impacts are likely 
to be and what the effect on those ecosystems will be. 


In order to aid presentation, it may be appropriate to rank the magnitude and significance of impacts 
(e.g. as high, medium or low), according to set criteria, provided that these are set out transparently 
and the decision-making processes can be followed.  


3.4.4.4 Quantitative assessment of impacts 


Overview 


It is important to attempt to quantify the human health and environmental impacts to the extent 
possible, practicable and proportionate. The more the health and environmental impacts can be 
quantified, the more solid case can be made for proposing the restriction. One should not forget to 
take into account and document uncertainty related to the quantification. 
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It is vital that greater weight is not given to quantitative data in the overall assessment simply 
because quantification has been possible for a particular impact.  There may be other impacts 
of significantly greater importance that cannot be readily quantified for reasons of data 
availability or uncertainty. 


Human health toxic impacts 


In order to quantitatively analyse the total health impacts, the Authority needs to have predictive 
estimates of exposed population (e.g. number of persons) and consider the type of severity of the 
health impairment that is likely to occur (e.g. in terms of reduction in life expectancy or degree of 
health impairments). Such data are not normally reported as part of risk/safety assessments. 
Therefore it is highly recommended that such data are collected – to the extent possible – as early as 
possible and reported in the assessment accompanying a Restriction proposal. 


In order to be able to quantify the impacts upon human health, a number of types of data are likely 
to be needed: 


• Quantitative estimates of the relationship between individual exposure and the incidence of 
a defined health effect (e.g. skin irritation, respiratory illnesses, cancer) and derivation of a 
probability of that effect being manifested (i.e. a dose-response relationship); 


• Assessment of exposure, including e.g. the frequency and duration of exposure, the rate of 
uptake of the substance by the relevant route (e.g. inhalation, oral, dermal) in order to be 
able to estimate and average dose or a range of doses; 


• A measure of actual impact of the health effect (e.g. numbers of life years lost due to 
contracting cancer); 


• An estimate of the total population exposed (and if possible the distribution of exposures 
within that population). 


Figure 19 provides an illustration of how these types of data could be used to quantify the risks 
associated with contracting cancer from the exposure to a non-threshold carcinogen released from a 
consumer (or other) product and to which a defined population is exposed.  The specifics of the 
example are not important (e.g. it is recognised that carcinogens should be prohibited from use in 
such consumer products) and the figure is only intended to illustrate a possible process for 
quantifying impacts. 
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Figure 19   Illustration of quantification of health impacts for consumer exposure to a 
carcinogen 


 


nvironmental impactsE  


could involve ecosystem impacts (including toxicological effects on 


tion of the damage from the level 


ment can be focused on the impact on particular populations or species, 


Environmental impacts 
ecosystem structure and function) and impacts like reduced quality of soil, air and water (e.g. for 
drinking or recreation) influencing human use of these resources. 


In the case of impacts on ecosystems, it may imply the quantifica
of populations to the full ecosystem level. How to quantify these impacts, especially at ecological 
community and ecosystem level, based on observed effects on some species is a challenge that is 
not supported by any established scientific method so far, but operational methods might be 
developed in the future. 


Alternatively, the assess
based on their sensitivity or economic or cultural/symbolic value. The impacts on these species can 
possibly later be valuated (see section 3.4.5) and the outcome can be regarded as a quantitative or 
semi-quantitative assessment, depending on how the impact on those species can be representative 
of the overall impact on the environment. 


Toxicological testing in rodents: linear relationship 
between exposure to substance and lifetime cancer 


incidence:


Relationship assumed to apply to humans


Exposure assessment developed for consumer 
exposure to substance:


1)  Frequency and duration of exposure
2)  Rate of uptake 


3)  Calculation of dose per individual


Probability of cancer per individual = 
 0.001 per ng/kg bw/day


Estimated dose for typical/average individual exposed 
to the substance :
 20 ng/kg bw/day


Lifetime cancer risk for typical/average worker 
exposed to substance :


0.002
(1 in 500 over lifetime for exposed population)


Estimated 1 million people exposed in this way on 
average in the EUEstimated on average 10 years life lost due to cancer 


incidence


Estimated life years lost due to this exposure =
20,000 life years lost


Annual life years lost due to this exposure =
2,000 life years lost per year


Valuation
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The feasibility of a (semi)quantitative impact assessment is normally higher where applied to a local 
environment, e.g. to a specific industry site. 


ommission applied in its Thematic Strategy on Air 


 potential accidental releases of dangerous 
17


e 


The valuation of human health impacts is based on the prediction of the total health damage, i.e. 
 affected by a certain health effect, ranging from morbidity to 


on how this 


U and other parts of the 


                                                


Based on the extensive work carried out under the Convention on Long-range Transboundary Air 
Pollution of the UNECE, the European C
Pollution, the latest scientific findings of the critical levels and loads of acidifying and eutrophying 
substances, as well as the effects of ozone on ecosystems15. Furthermore several activities have 
focused on identifying the impacts of heavy metals on the environment16. Thus, a lot of existing 
knowledge can be used concerning the impacts of releases of heavy metals, ammonia, volatile 
organic compounds, NOx and SO2 to the environment. 


Other useful methodological references for the application of (semi)quantitative environmental 
impact assessment can be found in the assessment of
substances for Seveso Directive  (2003/105/EC) sites.   


3.4.5 Valuation of impacts 


3.4.5.1 How and what to valu


number of persons that might be
mortality.  To the extent such quantification has been carried out (see previous section) it is possible 
to aggregate the health impacts. Two possible methodological approaches can be used.  


One possibility is to use weights based on disability or quality adjusted life years (DALY or 
QALY), in order to aggregate health impacts. Appendix B1 gives further information 
could be carried out. With DALYs and QALYs it is possible to carry out cost-effectiveness analysis 
as the benefits are in the units of “years” and costs in the units of “euros”.  


A second method is to use the willingness-to-pay estimates (WTP) of people of reducing the risk of 
dying or avoiding illness. Such values have been estimated both in the E
world. For instance, the most recent estimate used at EU-wide level for the value of gaining a “life 
year” was €55.800 (in 2003 price level). The example below shows how such a value can be 
applied. 


 


 
15 For details see, e.g. the Coordination Centre for Effects available at http://www.mnp.nl/cce/ 


 


16 For details, see e.g. the integrated assessment of heavy metal releases in Europe (ESPREME) available at 
http://espreme.ier.uni-stuttgart.de/ 


 


17 See http://ec.europa.eu/environment/seveso/index.htm 
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EXAMPLE: How to apply a value of life year  


Continuing with the example of Figure 2, using the value of life year in Appendix B.1.2, it is 
possible to estimate the benefit reduced exposure of the carcinogenic substance, with the 
assumption that the alternatives do not have such properties. Given that the benefit of not using the 
substance would be 2000 life years per year and given that the value of the life year is €55.800, the 
monetised value of the benefit would be €111 million per year. This could be compared against the 
costs of restriction in a cost-benefit analysis.  


 


Changes in health care costs (hospital costs, medicine etc) and changes in production due to sick 
leaves are means of valuing the impacts of improved health. This has been the basis for estimating 
the value of avoiding a “minor restricted activity day” at €41/day (in 2003 price level). Appendix 
B.1.2 gives more details, including values for reducing the emissions of main air pollutants. Such 
values are likely to be helpful when different kinds of health end-points are valued.  


It is possible to value the external effects of air pollutants, which will mainly be caused by burning 
of fossil fuels. For example, for particular air pollutants, the European Commission – as part of the 
Clean Air for Europe programme – has estimated the value of the impacts for releasing one tonne of 
PM2.5 (particulate matter with a diameter smaller than 2.5 μm), NH3, SO2, NOx and VOCs in 
different Member States. Concerning the valuation of the impacts of greenhouse gases, the current 
or predicted market price of CO2 (being about €20/tCO2 at the time of writing) is likely to be a 
helpful source to value the changes in greenhouse gas emissions. Such reference values can be 
found also from other sources. These are likely to be helpful in making the quantitative analysis of 
air pollution or externalities of energy production. See Appendix B.1.2 for further details. 


Ecosystem services contribute to the economic welfare by, for instance, the generation of income 
(e.g. crops, fisheries) or wellbeing (recreational values and non-use values, e.g. existence values) 
and through the prevention of damages resulting in costs for society (e.g. water regulation, erosion 
control etc.). Therefore, for environmental impacts, the costs and benefits could be described as the 
value of changes in the services provided to the society by the natural environment. 


Valuation of impacts should be carried out when possible and proportional. Valuation helps in 
making the comparison between different types of impacts easier by giving an order of magnitude 
of the impacts. Like in the analysis of other impacts relating to the restriction of the use of 
substances, also the valuation of impacts has uncertainties attached to them. Therefore, the 
assumptions and sources of the values need be reported transparently. 


If there are no values that can be used it is possible undertake a specific valuation study. It should 
be noted that such studies require multi-disciplinary expertise and are rather resource intensive.   


However, there are many techniques that can be applied to valuate environment degradation in 
more general terms and the reduction of environmental services. The example below shows several 
applications of such values. 
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EXAMPLE: Valuation of environmental and health impacts 


Some examples of assessing environmental impacts resulting in monetary appraisal can be found in 
a study ordered by the European Commission analysing benefits of REACH on the environment. 
The benefits have been calculated by three different approaches: via the willingness-to-pay (WTP) 
for avoiding the environmental damage, via an identification of costs caused by environmental 
damages, and via an estimation of the current costs that could be avoided if the release of chemical 
substances would be better controlled (e.g. less expensive drinking water purification).  


Among those three, the damage function approach was based on case studies of selected substances 
(already restricted in the EU). While the value of the overall benefit of REACH presented in this 
study should be treated with caution due to certain assumptions and extrapolations18, and while 
different approaches can also be applied, the substances-specific case studies can give some 
indications for an appraisal of environmental benefits in the context of REACH SEA. 


Below, the extracts of the case studies are presented. The detailed calculations could be found in the 
above-mentioned report. 


1,2,4-trichlorobenzene in drinking water 


An EU Community risk assessment has been conducted for 1,2,4-trichlorobenzene (1,2,4-TCB) and 
in particular the contamination of drinking water was considered. It is estimated that 1.3 million 
people are exposed to concentrations in drinking water exceeding the WHO-limit of 20 μg/L, which 
is estimated to result in 582 cancer incidents per year in EU-25. The WTP to avoid a cancer case is 
€400,000 per non-fatal case and €1 million per fatal case. It was not known whether the incidents 
caused by 1,2,4-TCB would be fatal or non-fatal, which meant that the incidents correspond to a 
cost in the range €98 to €582 million per year. Thus the monetised benefit of not using 1,2,4-TBC 
were estimated to be in this range. Moreover, the cost of cleaning the drinking water is estimated to 
€14-89 million per year.  


Nonylphenol in sewage sludge 


Nonylphenol may be accumulated in sewage sludge in concentrations higher than the limit value, 
which is set for protection of the soil environment at farmlands. It is estimated that between 1.1 and 
9.1 million tonnes (dry weight) of sewage sludge contains nonylphenol in concentrations exceeding 
the limit causing it unsuitable for use as fertiliser at farmlands. There, the sludge is often incinerated 
and, in addition, other fertiliser has to be supplied to farmlands. The total cost of that is estimated to 
€229-1,829 million per year. 


Tetrachloroethylene in ground water 


Tetrachloroethylene (PER) is classified as carcinogenic category 3 and intake of drinking water 
with a concentration of 1 μg/L causes an extra lifetime cancer risk of 1.5 in 1 million. It is estimated 
that 0.8% of drinking water is contaminated in concentrations exceeding 10 μg/L, but it is not 
known how big a percentage that exceeds 1 μg/L. However, it is estimated that 3.6 mill people in 
EU-25 would be exposed to PER in concentrations exceeding 10 μg/L and, assuming a linear dose-
response relationship, this would in average result in 0.8 extra cancer incidents per year. The cost is 


                                                 
18 An extrapolation of monetised impacts identified for case study substances to other chemicals with similar attributed 
impact scores resulting in a very rough estimate of costs of current use of chemicals; potential benefits of REACH 
indicated by assuming that REACH will function by reducing the release and impact to a certain level. 
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estimated to €0.3-0.8 million per year for non-fatal (€400,000) and fatal (€1 million) incidents, 
respectively. 


Polychlorinated biphenyls (PBC) in fish 


PCB levels are still elevated in the environment and in particular in biota despite the ban on 
manufacture more than 20 years ago. The concentrations in fish are so high that the number of 
cancer incidents is estimated to be 194-583 per year in EU-25. As no information is available on 
whether these cancer cases would be fatal or non-fatal, the cost is given as a range at €78-583 
million per year. 


The full study and case studies can be found on: 
http://ec.europa.eu/environment/chemicals/reach/background/docs/impact_on_environment_report.pdf. 


 


3.4.5.2 Data collection 


In many cases the Authority does not have enough information i) on the values themselves and ii) 
on quantification of the environmental impacts. Lack of such information hampers the possibility to 
monetize environmental benefits of the restrictions. However, there exist valuation studies 
containing values of ecosystem services. These can be used with a technique called “benefit 
transfer”. In this technique values of an environmental asset can be transferred from an existing 
study to a similar context. Thus, the value of benefit in the case of the restriction under 
consideration can be derived. For instance, the Environmental Valuation Reference Inventory 
(EVRI) database of valuation studies – accessible through the Internet (http://www.evri.ec.gc.ca) – 
contains detailed information of environmental valuation studies, primarily from North America but 
with about 460 studies from Europe. Also market-based methods, describing straightforward 
commercial and financial gains and losses, such as lost productivity (e.g. crop production) or 
additional costs to recreation and leisure, could be used in this context. Appendix B1 gives further 
details on data sources. 


3.4.6 Reporting the results 


It is most likely that the results of the assessment of changes in health and environmental impacts 
will not be one aggregate number but rather a mixture of qualitative, semi-quantitative and 
quantitative information about the impact of the proposed restriction.  


It is therefore recommended that the reporting of the outcome of the assessment of the human health 
and environmental impacts, always comprise a comprehensive narrative description of ALL 
foreseen changes in impacts addressing: 


• The human health and environmental endpoints being affected both qualitatively and 
quantitatively; 


• The possible values used associated with environmental and human health end-points and 
the estimates of monetised impacts; 


• The significance of  the impacts; 


• The certainty and confidence in the description of the impacts; 
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• All relevant assumptions/decision and estimated uncertainties relating to what has been 
included, measurements, data sources, etc. 


This should at least be described qualitatively with additional quantified/monetised information 
where generated and available. 


3.5 Economic impacts 


Economic impacts are concerned with costs or cost savings comparing the “proposed restriction” 
scenario with the “baseline” scenario. Economic impacts comprise the net costs to manufacturers, 
importers, downstream users, distributors, consumers and society as a whole. “Net costs” should 
take into account both costs to actors due to restriction and possible cost savings caused by the 
transfer to alternatives. 


Economic impacts include for example: 


• Cost of new equipment or production process necessary to comply with the proposed 
restriction or ceasing use of equipment/facilities before the end of their intended life: 


• Operation and maintenance costs (labour costs, energy costs etc); 


• Cost differences between different substances due to different production costs and purchase 
prices of the substances; 


• Cost differences due to differences in under the two scenarios (due to reduced or improved 
efficiency for example) 


• Changes in transport costs; and 


• Design, monitoring, training and regulatory costs. 


In much literature, e.g. the EU guidelines for Impact Assessment (Available via: 
http://ec.europa.eu/governance/impact/), a distinction is made between economic, environmental 
and social impacts, where health impacts are covered usually under either “environmental” or 
"social" impacts. Here, human health impacts are covered separately as part of human health and 
environmental impacts. The EU IA guidelines also consider costs that arise from environmental or 
human health impacts as part of environmental and human health category. It means that economic 
impacts are primarily impacts on business and consumers. This guidance follows the same 
approach.  


 


Economic efficiency and equity 


Economic analysis makes a distinction between an efficiency and equity. Efficiency relates to the 
most efficient use of scarce resources, For instance, if using a potential alternative technology 
requires more labour or energy input and therefore increases the production costs this is considered 
as a negative impact. This is because the overall efficiency of society to produce the same amount 
of goods and services is reduced.  On the other hand, if a given new technology requires less labour 
input it is a benefit to society as there would be resources free for an alternative use. In this case, the 
overall efficiency (also called productivity) increases.  


Full utilisation of all factors of production (labour, capital etc.) is often assumed in cost-benefit 
analysis.  So if the “proposed restriction” scenario results in more capital and labour being used, 
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then these additional scarce resources can not be used for alternative uses. In economics these costs  
are called “opportunity costs” and refer to the costs of the restriction to society. If there are a lot of 
free resources (e.g. a lot of unemployment) the opportunity costs would be low. In a full 
employment situation the opportunity cost would equal the market rate of labour costs. As it is 
difficult to measure the effect of unemployment to real labour costs, market based labour costs are 
usually used in economic analysis. 


The equity rationale relates to the distributional impacts of a scenario.  If certain groups are be 
affected by increased unemployment, for example, this is seen as a negative distributional impact, 
even if employment is offset (to some degree) elsewhere. However, this situation is less evident 
when the overall level of employment in society increases but there is still a reduction of 
employment for some sections of society (e.g. a reduction in demand for a particular type of worker 
skill/occupation) These issues are usually dealt by under the heading social impacts (see Section 
3.6).  


In all cases, it is important to state the assumptions that are being used for the assessment and the 
conclusions that are drawn. In summary, economic impacts can be assessed based on: 


• Efficiency: Changes in resource use (equal to changes in the use of production factors such 
as raw material, energy, labour or capital); 


• Equity: Distribution of economic impacts on different industries or social groups. 


The efficiency rationale is covered in this section.  The distributional aspects should be integrated 
into the assessment with a clear identification of who will be affected by the impact documented 
(section 4.3).   


3.5.1 Distinction between private costs and social costs 


In any assessment of options, an important distinction is made between costs to the private sector 
(often called “private costs”) and costs to the society as a whole (often called “social costs”).  In 
order to compare the “baseline” scenario with the “proposed restriction” scenario, it is necessary to 
know the costs to the society as a whole of each option.  Part of the overall cost of an option is 
made up of private costs but only part of these costs is used in economic analysis that analyses the 
societal point of view.  


There are also situations where the social costs could be higher than the private costs leading to an 
upwards adjustment of estimates based on private costs. The prices of exhaustible resources do not 
always reflect the long term scarcity of the resource. In such situations the price should be increased 
in order to reflect that the resource is non-renewable. It is a case by case judgement whether there 
are any changes in consumption of non-renewable resources that needs to be taken into account 
beyond what is reflected in the existing market price of the resource.  


Private costs are the costs incurred by the identified actors in relevant supply chains.  Economic 
analysis needs to strip out any parts of the private cost from these companies which are actually 
‘transfers’ from one section of the economy to another. The reason is that such costs are not 
additional to the society as a whole.  These include first of all taxes and subsidies. Transfer 
payments or ‘transfers’ refers to the transfer of value between sections of society. They do not 
represent an overall cost to society, simply a redistribution of value (notwithstanding the equity 
issues described above). Significant transfer payments should be discussed when considering the 
distributional impacts (section 4.3).  
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If the costs of the proposed restriction are partly paid for through a subsidy (or the level of a subsidy 
required changes because of the proposed restriction) the costs to society of that subsidy needs to be 
included in the analysis – even though the subsidy does not represent a cost to the private sector.  


If costs include taxes, it would be good to remove them. The reason is that taxes represent a transfer 
from those paying the tax to those who receive the tax revenues. Taxes overstate the costs of the 
measure to the society as a whole (by the amount of the tax paid).  Value added taxes and excise 
duties are examples of taxes that can relatively easily be removed from the analysis. However, 
labour taxes and indirect business taxes (such as social security charges) are less straight forward.  


There is an important special case regarding taxes – if a tax is charged to cover the damage of an 
environmental or other externality (e.g. a landfill tax) the tax is not a transfer, but rather a reflection 
of the true costs of the resource to society.  Such taxes should be included, but should not be 
double-counted when analysing environmental impacts. 


The issue of adjusting the private costs correcting for transfer payments is most relevant if the 
assessment of costs is based on reported accounting data.  If the costs of a measure are calculated 
from scratch based on estimations of capital costs and operational costs, there will not be any 
transfer payment included and no adjustment will be needed.  


As general guidance the following recommendations are made when carrying out economic 
analysis: 1) avoid using costs that include taxes and subsidies and 2) state clearly what kinds of 
costs have been included (e.g. what taxes and subsidies may be included in the costs). 


3.5.2 Step 3.1 – Identifying economic impacts 


A practical way of identifying and screening impacts is to use checklists.  The checklists19 
presented in Appendix G include questions such as: 


                                                


• Are there any changes to investment costs?  


• Are there any changes to operating costs? 


• Are there likely to be changes to regulatory costs?  


The questions focus on the possible changes in these types of costs to sectors that are affected by 
the proposed restriction (e.g. manufacturers, importers, downstream users, distributors, consumers 
and society as a whole).  


The checklists set out in this guidance provide pointers as to the types of effects that could be 
considered.  They can also be used to document the analysis and can be included in the reporting of 
the SEA to show that all relevant impacts have been considered.   


 


What about costs in other supply chains? 


If a downstream user is assumed to change to an alternative technology as a result of the proposed 
restriction, the difference in production costs is measured from the perspective of the downstream 


 
19 The checklists are neither exhaustive nor definitive. They are intended to guide you towards ensuring that impacts 
and issues that are particularly relevant are considered during the analysis. Types of impacts falling outside those listed 
in these checklists but are relevant under the proposed restriction should therefore be considered.    







 SOCIO-ECONOMIC ANALYSIS – RESTRICTIONS 


 89


user. The supplier of the alternative technology will have an income from selling this technology, 
whilst the previously supplier (before the restriction was imposed) has a loss of revenue. The costs 
of each supplier represents an important distributional effect, but there is no net cost from the 
perspective of society (assuming all other factors remain the same e.g. customers pay the same 
price, product quality is the same, etc) but just a redistribution of income.       


However, the restriction may result in certain companies in the original supply having relevant 
resources become redundant (e.g. capital - such as equipment and labour – skills and experience, 
etc) and thus a proportion of the original investment will not be recoverable.  This will entail a cost 
to the original supply chain, even if the income from the supply of the alternative balances out the 
income foregone by the restriction on the original substance. It might be necessary to consult 
suppliers in order to obtain an estimate of the price of the alternative technology. Therefore it is 
advisable to consider and report both the net economic costs to society of the proposed restriction 
and also the distributional effects to different actors in all the relevant supply chains.   


It is normally assumed in economic analysis of this type of analysis that changes in the activity 
within one sector will not affect prices throughout the economy. So if the downstream user in the 
“proposed restriction” scenario purchases an alternative substance/technology, it is assumed that it 
does so at the “normal” market price. Generally, it can therefore be assumed that the changes in the 
supply chain in question will not affect prices of any inputs (e.g. raw materials) and it will therefore 
not result in either costs or savings in other supply chains20. 


3.5.3 Step 3.2 – Data collection process 


Data on economic impacts can be obtained from a variety of sources but, whatever the source, the 
user needs to think critically about the validity of the data.  Estimates found in literature may either 
be over or under estimated as they are likely to have been derived for a specific purpose rather than 
a generic indicator of the cost.  The data will also have a ‘shelf-life’, as costs and prices can vary 
significantly over time.  For example, the price of a technique could fall as the technology changes 
from an experimental to a mass-produced technique.  It may be possible to gather data on economic 
impacts using various sources such as: 
 


• Consultation with the industry producing or using the substance (trade associations and 
individual companies); 


• Consultation with the industry producing or using alternatives to the substance (trade 
associations and individual companies); 


• Consultants and other independent industry experts knowledgeable about the industry; 


• Published information, such as reports, journals, websites; 


                                                 
20 This assumption will need to be tested on a case by case basis, as in some instances changes in demand may affect 
other supply chains. For example, if the proposed restriction leads to the use of an alternative substance and the 
additional demand for the alternative substance can not be satisfied through additional supply, higher prices for the 
alternative may have impacts on the current users of that alternative (e.g. they can not afford the higher price and cease 
making their product). It is also possible for there to be a decrease in the price of the alternative as extra demand makes 
it viable for manufacturers to take advantage of “economies of scale” (e.g. cost savings of mass production, bulk 
purchases of raw materials, etc).   However in most cost benefit analysis the assumption of normal market price is a 
valid assumption. 
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• Research groups; 


• Comparable cost estimates found in literature sources for similar industries or sectors; 


• Expert estimates; 


• Eurostat or similar statistical services; and  


• Financial reporting by companies.  


Table 3 provides a non-exhaustive list of information that may be relevant for the analysis of 
economic impacts.  The information identified in Table 3 can be very difficult to collect without 
effective consultation with the relevant companies (or trade associations).  Appendix A provides 
guidance on one approach to undertaking consultation during the preparation of the restriction 
proposal. 
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Table 3     Cost information required for a typical restrictions SEA  


Types of information to gather for a typical restrictions SEA Why is it important to gather this 
information? 


About the 
industry 
affected  


 


• Whether this is the only substance they 
produce/sell? 


• Number of companies along the supply chain 


• Total turnover and employment for affected 
companies/industries 


• As reference information for 
understanding the supply 
chain (may not always be 
needed) 


 


Economic 
importance 
of the 
substance 


• The share of turnover under the proposed 
restriction for each company in the supply chain 


• Value added by end product and in intermediate 
steps  


 


• To understand the 
distributional impacts along 
the supply chain and to the 
end customer if this 
substance is no longer 
available 


Economic 
effects 
under the 
“proposed 
restriction” 
scenario 


 


 


 


 


(include 
cost to 
regulators 
where 
appropriate) 


• Cost difference of using a potential alternative 
(substance or technology) compared to the 
substance proposed to be restricted (cost 
differences for all affected industries) 


• Cost difference in case of relocation of 
production (costs of establishing production 
facilities, cost of raw materials, transport costs 
etc)  


• Cost differences in case of change in quality of 
end-product (e.g. end product less energy 
efficient) 


• Loss in asset value based on best alternative use 
(if any) of production facilities that become 
redundant under the proposed restriction  


• Changes in the cost of compliance and 
monitoring  


• Changes in regulatory costs  


• To understand the direct cost 
implication of the proposed 
restriction for relevant supply 
chains 


• These could help determine 
the scale/severity of the 
economic impacts 


• Scale of employment 


• Help to estimate the savings 
by not having to comply with 
and enforce any RMM. 


• Help to estimate the future 
costs of planned future 
regulatory RMO 


 


What are 
the costs to 
consumers 


• Change in the lifetime of the end product 


• Change the market price 


• Change in costs to the end product consumer 


• Change in annual maintenance/repair costs 


 


• Costs to the end product 
consumer 


 


3.5.4 Step 3.3 – Assessing economic impacts  


Having identified the main economic impacts, the analysis of economic impacts should start with an 
assessment based on all available information (whether qualitative or quantitative). Based on the 
data collected, the analysis can be quantified and monetised if it is deemed necessary (i.e. in order 
to be able to be able to come to a robust conclusion). 
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Disaggregating the cost data between individual cost components is useful and should be carried out 
as far as is practicable.  The five checklists21 presented in Appendix B.2 list some of the cost 
components that are most useful for the assessment. The checklists cover:  investment and sunk 
costs, operating and maintenance costs, revenues, regulatory costs and downstream & consumer 
costs.  These checklists are not exhaustive and other components might be important in individual 
cases22. Having identified the main economic impacts, it will only be necessary to analyse the 
relevant selection of impacts identified in these checklists.  


A systematic approach to identification and assessment of economic impacts should avoid 
costs and benefits being counted more than once. 


The output of the assessment of the economic impacts is a clear description of any changes in costs 
or savings to the affected supply chains and consumers. It is also an assessment of the distribution 
of the costs indicating who will be incurring the costs or the savings. Often with economic impacts, 
either the monetised data is available (through consultation or other forms of research) or is difficult 
to obtain due to confidentiality reasons (e.g. it may be very difficult to gather data on the 
profitability of a company which makes several products, unless their financial reporting is broken-
down by each product and the data is publicly available). If the latter is the case, then it is important 
that a more qualitative assessment is carried out, and in some cases this will be proportional to the 
problem at hand.     


3.6 Social impacts 


Social impacts are here understood as all relevant impacts which may affect: workers, consumers 
and the general public and are not analysed under human health and environmental risks and 
economic impacts. For most SEA this will mainly be impacts on employment and any major 
impacts that result as a consequence of changes in employment (e.g. changes in working conditions, 
job satisfaction, education of workers and social security) and changes to the quality of life (change 
in availability and quality of consumers products). Further details on social impacts can be found in 
chapter 4 of the EC Impact Assessment guidelines23.    


3.6.1 Step 3.1 – Identification of social impacts 


When should employment effects be considered in the SEA? 


Employment effects are important from a distributional point of view.  If certain groups are affected 
by increased unemployment (for example when some business activities close down or are 
relocated to outside of the EU) this could be seen as negative distributional impact.  Whether the 
total level of employment is affected is a macro-economic issue.  Here the following is suggested: 


                                                 
21 The checklists are neither exhaustive nor definitive. They are intended to guide you towards ensuring that impacts 
and issues that are particularly relevant are considered during the analysis. Types of impacts falling outside those listed 
in these checklists but are relevant under the proposed restriction should therefore be considered.    


22 The checklists draw on EC (2006) Economics and Cross-media effects; Reference document for IPPC, June 2006. 
This document presents guidance on various cost elements and how to assess them, although in the context of IPPC.   


23 EC Impact Assessment Guidelines (p31-32) 15 June 2005 



http://ec.europa.eu/governance/impact/docs/key_docs/sec_2005_0791_en.pdf
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• Minor employment effects that arise from “marginal” changes in the activity of a given 
company (for example using one substance instead of another) should not be included as 
they are covered by the analysis of the economic impacts.  


• Employment effects that are caused by a given activity, e.g. a company closing down or 
relocating production outside of the EU, should be estimated and included as a distributional 
impact.  


Are there other relevant social impacts? 


If there are major effects on employment which will affect certain regions and certain social groups, 
it could be relevant to consider these impacts24. A non-exhaustive list of impacts include; 
educational level of workers, family support, child work, forced labour, corruption index, wages 
and salaries, good labour criteria of ILO, quality factors, supplier evaluation, social security, part 
time workers, gender equality, trainees, strikes and lockouts and employees qualifications. 


Another important social impact to consider is changes to the “welfare” of consumers. Economists 
use the term to describe the well being of an individual or society, so naturally many factors could 
affect the welfare of an individual or society. For example, some consumers may miss the 
satisfaction (economists prefer the term – utility) they derive from the use of a product, or a change 
in the quality of the product (e.g. it is not as durable, or can not be used it in the same way it was 
previously used) can result in a loss of consumer welfare (e.g. the utility of an individual).  


For example, if paint used to decorate a house is now less durable, the utility an individual gains 
from having a nice looking house will diminish sooner than had they used the previous product 
which was more durable. Appendix C provides some further details of some non-market valuation 
techniques (goods/services that do not have a value in the market place) which can be used in value 
losses/gains in utility. However in most cases, it will be very difficult and perhaps not necessary to 
go beyond a qualitative assessment of consumer welfare.   


3.6.2 Step 3.2 – Data collection process 


The starting point is using information already gathered as part of the analysis of economic impacts 
(such as number of workers and location of plants) to estimate the impacts on employment. 
Concerning impacts on employment, some generic issues to consider are listed in the following 
bullet points. They are neither exhaustive nor definitive and are posed from the perspective of 
manufacturers/importers, but the same thinking can be applied to downstream users: 


• How many producers/importers of the substance exist; 


• How many people do they employ; 


• What are the main jobs/skills required by these companies? 


• What are the alternatives to employing these people (i.e. if an alternative process is used 
which is more capital rather than labour intensive)  


• Question: Are there any changes in the above issues likely due to the proposed restriction? 


                                                 
24   Chapter 4 of the EC Impact Assessment Guidelines (p31-32) 15 June 2005 provides a more comprehensive range of 
social impacts which may be relevant to consider in order to be to able to produce a robust conclusion.    



http://ec.europa.eu/governance/impact/docs/key_docs/sec_2005_0791_en.pdf
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The main sources of information which will enable a detailed industry/sector assessment are likely 
to be: 


• Consultation with industry that is producing or using the substance (trade associations and 
individual companies) 


• Consultation with industry that is producing or using alternatives to the substance (trade 
associations and individual companies) and 


• Consultation with relevant labour unions; 


• Relevant company websites and publications (e.g. company reports to stakeholders)   


 


Additionally, for a wider (less detailed) assessment of employment, generally at a regional level 
(e.g. where the main companies are situated) several publicly available sources could be used. 
These might include: 


• National census25 / statistical institute data – For example, it will be possible to the 
determine the qualification level of workers in the area, the level of unemployment, a broad 
classification of the types of industry located in the area and so forth.     


• Local authority / regional government reports and websites 


• Statistical services such as Eurostat (the statistical office of the European communities) 


• Published information such as Employment in Europe and the quarterly EU labour market 
review 


National census data is likely to be a key source of information when only a less detailed 
assessment is required or is concerned more relevant given the scale of the problem. One potential 
problem with national survey data in general is that they are only updated periodically and therefore 
may not accurately reflect the true socio-economic demographic in an area if significant changes 
have occurred after the census survey was carried out.  Nevertheless the census data is likely to be 
one of the best sources of publicly available information to support the assessment of potential 
social impacts.  Another potential problem with census data is that the categories and labelling of 
data (e.g. qualification and occupation groups) will vary for each Member State, although in general 
it should be possible to collate and compare the information. 


The checklist26 presented in Appendix B.3 lists some of the components relevant to employment 
that are most useful for the assessment. The checklist covers several aspects:  numbers of jobs, 
occupational groups, location and working environment.  The checklist is not exhaustive and other 
components might be important in individual cases27.  


                                                 
25  Official survey of population carried out periodically, with details as to age, sex, occupation, etc 


26 The checklists are neither exhaustive nor definitive. They are intended to guide you towards ensuring that impacts 
and issues that are particularly relevant are considered during the analysis. Types of impacts falling outside those listed 
in these checklists but are relevant under the proposed restriction should therefore be considered.    


27   Chapter 4 of the EC Impact Assessment Guidelines (p31-32) 15 June 2005 provides a more comprehensive range of 
social impacts which may be relevant to consider in order to be to able to produce a robust conclusion.    



http://ec.europa.eu/governance/impact/docs/key_docs/sec_2005_0791_en.pdf
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Having identified the main social impacts, it will only be necessary to analyse the relevant selection 
of impacts identified in this checklist (as well as any other impacts identified that are not included 
in the checklist). 


For other social impacts such as consumer welfare, consultation with non-governmental 
organisations (NGOs) such as consumer groups and publicly available information on the internet 
are likely to be the main sources of information. Of course consultation with relevant supply chain 
actors will also be useful as they will have dedicated teams for marketing their product, and will 
generally have an excellent understanding of the needs of their customers and will therefore be able 
to provide a valuable insight into the customer welfare of their products, and any changes that could 
occur due to the proposed restriction.     


3.6.3 Step 3.3 – Assessing social impacts 


A simple approach to assessing employment effects is outlined below. In Appendix B.3 a more 
thorough approach is included (this will only be possible if there is sufficient data and if more 
detailed analysis is deemed necessary).   


 


Task 1 Estimate the changes in employment 


 Estimate the change in employment based on the best available information. It may be 
possible to estimate the change in the typical number of people required within a process 
using a representative firm(s), followed by up-scaling to the relevant geographic area.  
Some form of sensitivity analysis should be carried out when up-scaling the results 
(uncertainty analysis is discussed in the next chapter). 


The assessment should cover all relevant supply chains. 


Task 2 Estimate the types of jobs and skills level in the relevant regions 


 Estimate either the skills (or qualifications) of people in the region where these industries 
are located and the types of businesses located within the local region.  This information 
should be available in national census data. 


Task 3 Estimate the effect on the location of these jobs 


 Determine what type of jobs may be lost / created in the region and how this relates to 
the types of businesses located in these regions, to determine how significant these jobs 
are within those regions affected.  


 TIP BOX – Some useful social indicators that can be found in national census data 


• Number of people employed relative to the working age population in the local area 


• Relevant employment sector distribution in the region e.g. manufacturing, construction, 
transport storage and communication 


• Job occupation type in the local area e.g. managers and senior officials, plant and machine 
operatives 


• Qualifications of people in the local area who are of working age  
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The output of the assessment of the social impacts will be a list of significant social impacts. 
Impacts such as employment effects are likely to quantifiable while wider social effects will be 
qualitatively described.  


3.7 Trade, competition and economic development (wider economic impacts) 


3.7.1 Step 3.1 – Identifying trade, competition and economic development impacts 


The starting point for the identification of potential impacts on trade, competition and economic 
development is the estimate of economic impacts.  If the difference in costs between the “baseline” 
scenario and the “proposed restriction” scenario is very significant this might lead to significant 
wider economic effects.  


Appendix G includes a checklist28 with questions to support the identification of wider economic 
impacts. It includes questions such as: 


• Are there any likely to be changes to competition within the EU? (e.g. changes in the 
number of products available to downstream users and consumers and changes to the 
numbers of manufacturers/importers supplying these products) 


• Are there any likely to be changes to competitiveness outside of the EU? (E.g. would the 
conditions of the restriction give an advantage to manufacturers outside of the EU?) 


• Are there any likely to be changes to international trade? (e.g. trade flows between EU and 
non-EU countries) 


To answer these questions it will typically be necessary to undertake some analysis of the relevant 
markets.  Section 3.7.3 includes a description of the kind of analysis that is needed for 
understanding whether wider economic impacts on trade, competition and economic development 
could be relevant for the SEA.  


As a rough indicator only, as each restriction will vary on a case-by-case basis, competition and 
competitiveness impacts will generally be important (a main impact) to assess further given that 
mainly substances are globally traded now. Impacts such as changes in investment flows and 
international trade will only be relevant to analyse further if there is likely to be significant impacts 
on the competitiveness of EU manufacturers (e.g. when there becomes an significant 
advantage/disadvantage to being located in the EU, which will give EU manufacturers an 
advantage/disadvantage over manufacturers outside of the EU, as a result of the conditions of the 
proposed restriction).      


3.7.2 Step 3.2 – Data collection process 


The starting point for gathering the information required is identifying information not collected 
during the assessment of economic impacts and which is relevant for analysing the possible impacts 
on trade, competition and wider economic impacts.  Such data might include: 


                                                 
28 The checklists are neither exhaustive nor definitive. They are intended to guide you towards ensuring that impacts 
and issues that are particularly relevant are considered during the analysis. Types of impacts falling outside those listed 
in these checklists but are relevant under the proposed restriction should therefore be considered.    
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• What is the geographical extent of the market (e.g. national, EU or global)? (It may be 
useful to gather statistics on import and exports to determine where the key markets are.) 


• How many competitors are there (and where are they located)? 


• How price sensitive is the demand for the product? 


In case where changes in the profitability of companies in the market can be described, this should 
also be considered. Information on these aspects can be provided for example by the supply chain, 
trade statistics, financial statistics (profitability of individual companies or industry sectors) or 
market reviews.  


3.7.3 Step 3.3 – Assessing wider economic impacts 


The majority of these impacts will only be analysed qualitatively and supported where possible by 
quantitative data.  A proposed process for analysing trade, economic and wider economic impacts is 
outlined below: 


• Task 1 – Analyse the market to determine the ability to pass through additional costs; 


• Task 2 – Determine how well the industry can withstand major changes in their economic 
environment (resilience) using, if possible, financial ratios. 


 


Task 1 - Analyse the market to determine the pass through of additional costs 


Use the data gathered on the level of competition and possible price sensitivity of demand to make 
an informed judgement on whether additional costs at any part of the supply chain will be passed on 
further down the chain.  


There are several established methodologies that have been developed for analysing markets. One 
commonly used methodology is ‘Porter’s five forces theory’.  Competitive forces determine 
industry profitability because they influence the prices, the costs, and the required investments of 
firms in an industry.  See Appendix B.4 for further details on this methodology.  
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Task 2 - Determine the resilience of the industry using financial ratios 


 


Note of caution when using financial ratios 


1. Data on the profitability can be difficult to obtain 


a. It may be possible to gain an understanding of the overall profitability of the firm but 
not necessarily the performance of an individual product in their portfolio 


2. It will be necessary to obtain a series of profitability data (i.e. data over at least a 5 year 
period) as some industries profitability can vary significantly in different market conditions.  


a. One year's profitability in most cases can not be used as a representative year for 
future years 


b. Trends in profitability based on past years performance may not necessarily give a 
true representative of future conditions faced by these industries in the future, 
especially under the new conditions of the proposed restriction 


3. It will be important that the analyst is comfortable reading and understanding financial ratios 
to be able to understand what “message/signals” they are showing.  


 


The resilience of the industry can best be calculated using financial ratios of a representative firm or 
the industry average (as elsewhere, uncertainty analysis should be carried out).  This is because 
financial ratios of companies or industries can provide a good overall impression of the financial 
performance of a company or industry but not necessarily the true performance of an individual 
product (i.e. a company may not report on the financial performance of each of their products but 
rather the performance of the complete portfolio of products). Appendix B.4 provides a list of 
useful financial ratios which describe the liquidity, solvency and profitability of a firm, where: 


When describing the resilience of a sector, the consideration of longer-term trends (5-10 years) is 
useful to ensure that short-term fluctuations are not allowed to distort the understanding of the long 
term resilience of the sector. 


Output of the assessment of wider economic impacts 


The results of assessment are likely to be a list of possible impacts qualitatively described.  


3.8 Step 3.4 – Ensuring the consistency of the analysis 


This section includes guidance on how to ensure a consistent analysis and it applies to all types of 
impacts (environmental, human health, economic, social and wider economic impacts). 


To improve validity, the Authority should gather data from a number of independent sources, if 
possible. The source and the origin of all data should be recorded. This will allow the data to be 
traced and validated at a later date if necessary.  If the data source is a published report or database, 
then a standard bibliography will normally suffice for this purpose.  If the data source is a verbal or 
some other form of non-public communication, this should be clearly stated and the source and date 
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recorded. It is also very important that all assumptions that are made during the analysis are 
documented in a transparent way.  


It is recommended that (where possible), costs and benefits be described in similar terms.  


• Monetary estimates:  these should be expressed in a common currency e.g. Euros (€) and they 
should be in the price level of a common year (e.g. all prices should be quoted in 2008 prices).    


• Quantitative estimates:  these should be expressed in physical terms e.g. man hours saved, 
amount of energy saved in kWh. 


• Qualitative estimates: where possible these should be as similar to the quantitative estimates as 
possible e.g. qualitative description of how man hours and energy saved could change.   


The Authority should strive to identify and use the most recent valid data available.  The year to 
which the cost data apply and the currency exchange rate applied should always be stated.  This 
ensures transparency and allows other users to reproduce (confirm the validity of) the analysis if 
necessary. These aspects are discussed below.  


3.8.1 Exchange rates 


Where prices are quoted in different currencies, they need to be converted to a common currency, 
i.e. Euros.  When making this conversion, the Authority/interested party will need to specify the 
exchange rate used in the calculation as well as the source and date of that exchange rate. An 
important source of European price indices is Eurostat although the market currency exchange rate 
should equally be sufficient.  


3.8.2 Inflation 


The general price level and the relative prices of goods and services (e.g. cost of investment 
equipment, market price for raw materials) in an economy will change over time because of 
inflation.  There will often be a need to use estimates for costs and benefits found in literature 
sources that were based on findings in different years and in such cases inflation will need to be 
taken into account. 


For example, if the cost of investment in equipment was quoted in 2001 prices this is likely to be an 
underestimate compared to the cost in today prices.  It will be necessary to adjust prices into 
equivalent base year prices (which in most cases would be the present year29).  


 


                                                 
29 Making the distinction between real and nominal prices is unlikely to be necessary if the base year is the present 
year.  
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Establishing prices in the base year 


To adjust the cost data into an equivalent price in a selected year (the nominal price), it is necessary to use 
a price adjuster, which can be derived by the following two steps: 


 
Step 1: 


 
price adjuster         =          appropriate price index for the 'base year' of the analysis 


             appropriate price index for the year to which the raw cost valuation pertains 
 
Step 2: 
 
adjusted cost   =                                original cost valuation x price adjuster 


What is the appropriate price index? 


An important source of European price indices is Eurostat. As a general rule, one should use the gross 
domestic product (GDP) deflator, which is based on the inflation rate of either the EU as a whole, or the 
Member State from where the information is obtained. If warranted other deflators (e.g. based on 
producer price or consumer price indexes can be used but it should be noted that these indexes are closely 
correlated with the overall inflation rate (expressed by the GDP deflator)  


 


 


3.8.3 Discounting 


Discounting is only relevant if:  


• Some of the impacts have been monetised; and  


• The timing of costs and benefits is known (within an acceptable level of uncertainty) or can 
be expressed in annual terms. 


 


Introduction 


The decision whether or not to impose a restriction (or any other RMO) is likely to have 
consequences (i.e. costs and benefits) now and in the future.   The current and future costs and 
benefits to those people in society affected by the decision need to be taken into account in the SEA 
(i.e. including impacts which are not immediately priced through markets such as health and 
environmental effects). A mechanism is therefore required to compare costs and benefits occurring 
at different times. 


In economic analyses the most common method used to compare costs and benefits over time is 
called discounting.  Discounting makes it possible to calculate equivalent amounts in today’s terms, 
i.e. the ‘present value’, or at any other fixed point in time.  The further away in time a cost or 
benefit occurs, the lower its present value becomes.  The size of the reduction in the present value 
depends on the discount rate:  future costs or benefits estimated using a higher discount rate will 
have a lower present value. This is discussed further in Appendix D.  
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The net present value (NPV) of an option, for example, is the net value today of the present value of 
the benefits of a continued use minus the present value of the costs, i.e. a positive net present value 
means that the socio economic benefits of continued use outweigh the costs (it is important to note 
however that the net present value is not necessarily the criterion with which the final decision is 
made as some impacts can not be monetised). Appendix D also discusses concerns about 
discounting future health and environmental effect.   


An alternative to the net present value is to provide a representative annual value for (or to 
annualise) the investment costs and add the annual operating costs (and other recurrent costs), to get 
a total annualised cost. This approach is often used for environmental policies because the 
environmental and health impacts are often assessed on an annual basis (e.g. how many people are 
affected by a pollutant in a year and what effects occur).  The annualised value involves somewhat 
less work than the net present value approach and is appropriate when the costs and benefits are 
likely to be relatively stable year-on-year.  It can be particularly useful when comparing options 
against one another where the impacts occur over different lifetimes.  


 


Appendix D provides further information on: 


• Why discounting is important;  


• Why the choice of discount rate is important; and 


• How to determine the discount rate using different approaches.   


 


Approach 


The proposed approach to discounting future costs and benefits is described below. 


 


Task 1 Apply the formula for discounting to calculate the present value of costs and 
benefits 


 In order to discount and calculate the present value of a future cost or benefit it is 
necessary to know: 


• The time period of the SEA – this should have been determined in Stage 2 of the 
SEA. It should be of sufficient length to capture with reasonable certainty all of 
the significant costs and benefits;  


• The magnitude and timing of specific costs and benefits over the time period; 
and 


• The discount rate – the default discount rate is set at 4% (as used for Impact 
Assessment guideline of the European Commission30). 


                                                 
30 guidelines: http://ec.europa.eu/governance/impact/docs/key_docs/sec_2005_0791_en.pdf  


Annexes to the guidelines: http://ec.europa.eu/governance/impact/docs/key_docs/sec_2005_0791_anx_en.pdf  



http://ec.europa.eu/governance/impact/docs/key_docs/sec_2005_0791_en.pdf

http://ec.europa.eu/governance/impact/docs/key_docs/sec_2005_0791_anx_en.pdf
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 This information is fed into the annualisation equation below. This reflects the 
commonly used method for discounting for a time period of up to 30 years31.  Using 
this method will make the comparison of scenarios more transparent and allow 
organisations reviewing the SEA to make their own judgements on the consequences 
of using an alternative discount rate.   


Annualised costs = Annualised investment  cost + Annual operating cost 


Where: 


        Annualised investment = investment cost * discount rate   
                                            1- ((1+discount rate)-lifetime of the investment) 


 


 The equation to use for calculation of the Present Value (PV) of costs is set out 
below: 
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Where PVC is the present value of the costs 


 t = year (until year n) 


 s = discount rate 


 Ct = cost in year t  


The equation to use when calculating the Present Value of benefits is: 
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Where PVB is the present value of the benefits 


 t =  year (until year n) 


 s =  discount rate 


 Bt = benefit in year t  


The Net Present Value (NPV) is calculated as the benefits minus the costs: 


NPV = PVB – PVC  


The benefit/cost ratio is calculated as: PVB/ PVC  


 


                                                 
31 Where it is perceived that a longer time period is required a declining discount rate should additionally be used as 
part of the sensitivity analysis. This is discussed in Appendix D 
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Task 2 If warranted, carry out a sensitivity analysis on the discount rate and the timing 
of specific costs and benefits 


 In cases where costs and benefits occur beyond 30 years and their timings are very 
uncertain (and also to take into account different investment perspectives through 
different discount rates), it is advisable to undertake a simple uncertainty analysis 
such as sensitivity or scenario analysis in order to gauge how uncertainties could alter 
the present value of costs and benefits (this is not relevant if costs and benefits can be 
determined in annual terms).  Appendix E provides further details on these two 
techniques.   


If costs and benefits occur beyond 30 years a sensitivity analysis should be presented 
using either a 1% discount rate or declining discount rate in addition to the default 
4% discount rate. This will allow judgements to be made on the impacts of using 
different rates.  This issue is discussed further in Appendix D.  


For sensitivity analysis, it might also be appropriate to use a higher discount rate (e.g. 
6-8%) to reflect private opportunity cost of capital. This issue is discussed further in 
Appendix D 


 


Table 4 provides an example of how a summary of costs and benefits occurring over time could be 
presented.  Note that costs and benefits do not have to be monetised and a qualitative scale could be 
used instead. The table should be accompanied with a description of the timing of costs and benefits 
to explain how the results were derived. The table is shown here as this approach is only really 
relevant where there are significant changes in costs and benefits over time (e.g. not relevant when 
costs are presented as annualised costs).  


 


 


Table 4     Summary of costs and benefits of a restriction over time* 


Impact                         Time period Immediately Short term Medium term Long term 


Environmental impacts     


Health impacts     


Economic impacts     


Social impacts     


Wider economic impacts     


Total (net impact)     


 
* Severity of impacts: either monetary, quantitative or using scale high (+++ or ---), medium (++ or --), low (+ or -) or not 
applicable (n/a) 
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3.9 Example on how to identify and assess impacts32 


The following example illustrates how identify and assess several types of impacts. It is very 
important to highlight that this example is hypothetical and purely for illustrative purposes. 
Although some values are referenced the example can not be taken to represent any factual 
situation.  


 


How to assess economic impacts? 


This is an illustrative example continued from Section 2.6 where it is assumed that the substance 
“E” is used to clean buildings.  


Firstly the economic impacts in terms of changes total economic costs are described; secondly the 
distribution of the economic impacts is discussed.   


Total economic costs to industry and consumers 


The “proposed restriction” scenario assumes that the response of the industry is to use an alternative 
substance that together with jet-washing can achieve the same result.  


The elements that need to be considered as economic impacts include: 


− Difference in production costs between substance “E” and the alternative (can be estimated as 
the price difference between the two substances); 


− Additional equipment to perform the jet-washing; 


− Costs of using water for jet-washing; 


− Savings on the use of personal protective equipment (needed when using “E”); and 


− Additional manpower costs as the cleaning process takes about 20% longer to perform. 


All of these economic impacts affect industry and consumers within the EU. All costs are assumed 
to social costs based on prices excluding taxes.  


The question is whether there are further impacts than need to be considered. The supplier of 
substance “E” will experience a decrease in demand and turnover – but should that be included? 


Only if for example the reduced demand increases the production costs of other substances 
manufactured by that chemical company. If there are such joint production effects, then the 
additional production costs for the other products should be included as an economic impact.  


In this example, it assumed that consultation with the industry has revealed the change in demand 
from substance “E” to the alternative substance will have no major impacts on production costs for 
the affected suppliers of the substances. 


The results for listed impacts are: 


                                                 
32 Theoretical numbers have been used for illustrative purposes so references to data sources can not be included.  In 
practice, Authorities should include reference to all data sources for all SEAs submitted to the SEA committee. This 
example may therefore oversimplify the actual problems faced in real SEA.  
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− Saving on cost for substance: €0.15/m2 building area; 


− Additional equipment costs €5000 for a small cleaning company cleaning 150,000 m2 per year;  


− Additional costs for water: €0.10 /m2 building area; 


− Savings on PPE: €0.01/m2 building area; and 


− Additional labour costs: €1.00/m2 building area. 


Assuming that the jet-washer has a life time of 5 years, the annualised costs can be calculated using 
the formula:   Annualised investment cost = investment cost * discount rate   
                                                               1- (1+discount rate)-lifetime of the investment 


   Annualised investment cost = €5000 * 4% = €1123 per year   


       1- (1+4%)-5 years 


The additional annualised equipment costs per m2 building area is then: €1123/150,000 < €0.01 m2   


The total impact on the costs per m2 building area can be estimated at: €0.95 per m2 building area. 
The costs when using substance “E” is €7 m2 building area. The relative increase is therefore about 
14%. 


The total building area in the EU being cleaned is estimated at 50 million m2 per year. The total 
additional costs are therefore €48 million per year 


These estimates are based on consultation with the affected industries combined with expert 
opinions by independent sector experts. There are uncertainties about a number of the estimates.  


 


 


 


  Table 5     Low to high range for cost estimates 


Cost /saving elements €/m2 Low estimate Best estimate High estimate 


Saving on substance use -0.08 -0.15 -0.20 


Equipment  0.01  0.01 0.01 


Water  0.05 0.10 0.13 


Manpower costs 0.50 1.00 1.50 


Savings on PPE 0 -0.01 -0.01 


Total area being cleaned 10 million m2 50 million m2 100 million m2 


 


Based on the estimated cost ranges for the various elements a sensitivity analysis can be undertaken. 
The aim will be to estimate the effect of each of the parameters on the total cost value. The table 
shows how much the total costs would decrease (-) or increase (+) under the alternative assumptions 
about the costs of the individual elements.  
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Table 6     Sensitivity analysis: Impact on total costs from variation in each cost element 


Cost /saving elements €/m2 Low estimate Best estimate High estimate 


Saving on substance use 51 48 45 


Equipment 48 48 48 


Water 45 48 49 


Manpower costs 23 48 73 


Savings on PPE 48 48 48 


Total area being cleaned 10 48 95 


 


The most important uncertainties are about the manpower costs and the total area that is being 
cleaned using the substance. If further data collection is suggested, then these elements should be 
targeted.  


A more refined assessment of how the uncertainties affect the result could be achieved by a simple 
Monte Carlo simulation. That would give a range on the total cost estimate. A rough approximation 
to such an analysis would suggest that the range would be close to range caused by the element that 
has the largest impact. A range from €10m to €95m would therefore be such a rough estimate based 
on the variation in the estimated total building area being cleaned.  


In addition to looking at the uncertainty on the estimate, the distribution of the costs should be 
assessed. The proposed restriction could significantly increase the cost for the cleaning companies 
and assuming that there are a large number of small companies such a significant increase in their 
production costs could potentially be an issue. Assuming that the cleaning is important and that it 
comprises only a small costs for the owners of the buildings (relative to all other operation and 
maintenance costs) it is likely that the costs can be passed on to the owners of the buildings. They 
will therefore bear the costs burden of the proposed restriction for this particular use.  


Distributional effects 


Following on from the assessment of the economic impacts, the main distribution issues are: 


− Changes in operating income for different industries; and 


− Changes in costs for consumers. 


The distributional effects on industry comprise of reduced sales revenue for substance E suppliers 
and the increased sales revenue for the suppliers of the alternative substance. The quantity of both 
substances is estimated at 5000 tons (1 kg per m2 times 50 million m2) and using an estimated price 
of 250 per tons for substance E and 100 per tons for the alternative, the distributional impacts can 
be calculated.  


The most relevant measure is the operating income (one measures of profitability of the 
production). This might not be known as it could be for example commercially confidential 
information. From public available annual reports some indication can be found.  For making an 
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assessment of how different industries are affected the impact on sales could be used.  


In this example the reduced revenue for the supplier of substance E will be €1.25m while the 
increased revenue for the supplier of the alternative substance will be €0.5m. 


By comparing the change in revenue to the total revenue of the suppliers the relative impact can be 
estimated. In this example, we assumed that the suppliers’ total sales revenues are around €25m and 
€5m respectively. The relative change is therefore 5% for the substance E supplier and 10% for the 
supplier of the alternative substance.  


For consumers the impact is an increase in the expenditure on cleaning at €48m based on the above 
argument for a full pass through of the increased costs. It is advisable that distribution effects are 
reported, so that they can be taken into account by decision makers who are forming their opinions 
on the proposed restriction. 


How to assess social impacts? 


The identification of social effects start off with looking at where there could be a potential impact 
on employment: 


− Change in level of employment at substance suppliers 


− Change in level of employment at producers of equipment 


− Change in level of employment at the cleaning companies 


The further assessment shows that there is no net impact at chemical industry as the difference in 
costs between substance “E” and the alternative is due to different raw material and energy intensity 
in the production process.  


The increased demand for jet washers is marginal and has no employment impact. That leaved the 
impact on the affected industry as the main potential employment effect. If the demand for cleaning 
of the building is assumed to be constant, then the demand for manpower will increase by about 
50% as the best estimate. This is roughly estimated to about 4500 people that will additionally be 
employed.    


It is not straightforward to determine how this impact should be included in the analysis. It depends 
on whether the additionally employed people would be employed at something else if this proposed 
restriction would not be introduced. It is a question of whether there is a macro-economic effect in 
the form of increased resource utilisation (of unskilled workers). If it is the case then the 
employment effect is positive and partly offsets the economic effect of increased costs. (Ideally, the 
economic assessment presented above should apply prices on each type of resource that reflects its 
scarcity. So if there is unemployment it could be argued that the price of hiring more staff is zero.) 


Assuming the level of qualification for these jobs are relatively low, it might be that there is a 
positive effect on employment. If that is the case it could have further positive social impacts. They 
will be difficult to quantify but could be qualitatively described.  


How to assess wider economic impacts? 


Wider economic impacts include possible effects on trade, competition and economic development. 
The cleaning industry affected is not exposed any international (meaning outside of EU) 
competition as the activity takes place at purely domestic markets. The assumption that the potential 
additional costs to the owners of the buildings are very small means that the “proposed restriction” 
scenario will not affect their businesses. Therefore, there is no impact on trade. There is also no 
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impact on competition. Although the industry is dominated by SMEs, the additional investment in 
equipment is very limited and it is therefore no barrier for new entrants or something that will 
change market shares from the smallest companies to companies.  


In terms of economic development no impacts can be identified. The possible increase in 
employment is already covered under the social impacts and there are no additional effects that 
need to be considered.  
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4 THE SEA PROCESS – STAGE 4: INTERPRETATION AND CONCLUSION 
DRAWING 


4.1 Introduction 


Interpretation and conclusion drawing is the fourth stage in the SEA process, as shown in Figure 20 
below.  The main aim is to present and compare the qualitative, quantitative and monetised costs 
and benefits of each RMO scenario against the “baseline” scenario (i.e. to present the differences 
between the scenarios).   


Figure 20   SEA process – Stage 4 
 


 


The main steps of Stage 4 are shown in Figure 20. Each step is explained in more detail in the 
following sections.  


This section describes the proposed approach to this stage of the SEA in detail.  It is 
recognised that the overall approach to the SEA should be an iterative one and the Authority 
should undertake this stage at a level of detail appropriate to that of the SEA iteration being 
undertaken as a whole.   


As with all stages in the SEA process, the Authority should give consideration to the 
uncertainties present in the data and analysis.  The implications of uncertainties should be 
considered and acknowledged in the presentation of results. 


4.2 Step 4.1: Compare the qualitative, quantitative or monetised impacts 


There are several SEA tools and comparative techniques which can be applied in order to assess the 
net benefits of the proposed restriction to human health and the environment and the net costs to 
manufacturers, importers, downstream users, distributors, consumers and society as a whole.  
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It is advisable that the Authority/interested party start by reading chapter 5 of the EC Impact 
Assessment Guidelines (2005) - How do the options compare?  Several comparative techniques are 
provided which could be used regardless of the type of analysis produced in the previous stage (i.e. 
a qualitative or monetised assessment). For example, the Authority may wish to present the analysis 
by showing the advantages and drawbacks of the “proposed restriction” scenario. This is a simple 
and effective approach which can be used to help make an informed conclusion. 


In addition it is advisable that the Authority makes a clear distinction on whether the impacts 
occur inside or outside of the EU and is reported in the Annex XV dossier in a clear and 
transparent fashion.   


 


EXAMPLE (based on example in section 2.6) 


This is an example of how to compare the main impacts of different RMOs. It is a continuation of 
the example presented in section 2.6.  


This guidance document is focused on the use of SEA to compare the baseline situation (continued 
use without restriction) and the “proposed restriction” scenario. As described in the introduction, 
the SEA can also be used to support other elements of developing the restriction proposal. This 
example shows a comparison that includes alternative RMOs.  


All of the identified impacts affect EU business, workers, general population and environment. 
(Therefore no specific separation of the table into within EU and outside EU columns.)  


 


Table 7     Comparing the main impacts of different RMOs using qualitative, quantitative 
and monetised data 


RMO 
Scenario 


Advantages Drawbacks 


“Proposed 
restriction” 
(phase out 
within 18 
months ) 


o 5 – 45 fewer workers dying from very 
serious respiratory effects. 


o 50-100 fewer cases per annum of serious 
respiratory problems. 


o 400-800 fewer cases per annum of workers 
suffering some form of mild respiratory 
problems.  


o Environmental impacts have not been fully 
quantified. Net impact could be either 
positive or negative 


o Possible social impact in terms of 
increased employment of low skilled 
workers with limited alternative 
opportunities.  


o Action is taken at the earliest practicable 
point in time rather than at some point in 
the future.   


o Additional costs of cleaning building of 
about 48 millions per year. This is a 14% 
increase in the cleaning costs.  


o Environmental impacts have not been fully 
quantified. Net impact could be either 
positive or negative. 


o It is not assumed that the increased cost 
will lead to reduced demand for cleaning 
services. Should it however be the case 
then it might lead to temporary 
unemployment whilst workers find a 
different job. 


o There are some distribution effects: 


a. It is assumed that increased costs 
of cleaning will be passed on the 
consumers.  


b. Decrease in annual operating 
income of to loss of sales of 
substance ‘E’ and increase for 
supplier of alternative substance.  
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Delayed 
restriction 
scenario - 
Phase out use 
of the 
substance 
within 6 years 


o 5 – 45 fewer workers dying from very 
serious respiratory effects. 


o 50-100 fewer cases per annum of serious 
respiratory problems. 


o 400-800 fewer cases per annum of workers 
suffering some form of mild respiratory 
problems. 


o Gives the industry time to change their 
process in a cost-efficient way. 


o Environmental impacts have not been fully 
quantified. Net impact could be either 
positive or negative. 


o It is unknown whether there will be any 
reductions in occupational health risks 
during the phase out period.  


o Additional costs of cleaning building of 
about 48 millions per year. This is a 14% 
increase in the cleaning costs.  


o Environmental impacts have not been fully 
quantified. Net impact could be either 
positive or negative. 


Voluntary 
Agreement: 


Stepwise 
phase-out 
within 10 
years, follow-
up and 
reporting on 
the progress in 
identifying 
suitable 
alternatives 
(RMO 1) 


o Gives the industry time to change their 
process in a cost-efficient way.  


o It is anticipated that the full cost of the 
RMO can be passed on to the customer in 
the long term as the costs can be slowly 
phased in before the alternative is used. 


o Less administrative costs for the public 
authorities 


o It is unclear whether or not and how 
quickly / slowly  reductions in 
occupational health risks happens within 
the 10 years period as the agreement binds 
the phase out to availability of suitable 
alternatives 


o Less certainty of the outcome with 
potential for free riders.  


Developing 
and 
implementing 
an 
occupational 
exposure limit 
(OEL)  


(RMO 2) 


o May not require existing companies to 
invest significant resources to meet new 
occupational exposure limit – anticipated 
to be the least cost option for existing 
companies. 


o Some reduction in occupational risks 
which should result in fewer reported 
incidents of both mild and severe 
respiratory problems. 


o Uncertainty on how well companies will 
comply with the new OEL as there is no 
knowledge on more practicable RMMs 
(the currently known and used RMMs 
(PPE) have not been implemented in a 
correct way in practise)  


o It will take companies longer to clean the 
same building (if additional workers are 
not used). 


o The costs of compliance are not known yet  
 


Determining the level of quantification to be used is best achieved through an iterative process 
starting with a qualitative assessment of the impacts with further analysis carried out in future 
iterations if this is necessary to produce adequate support for the decision making. In some cases a 
qualitative analysis will be sufficient to produce a robust conclusion and, in such cases, further 
quantification would not be necessary. In other cases quantification brings added value for the 
decision making.  


When there is a need for monetisation, the appropriate tool for comparing quantified and monetised 
impacts is cost-benefit analysis (CBA). Cost-benefit analysis uses monetised values. It puts all costs 
and benefits into standard units (usually Euros) so that they can be compared directly. In reality 
however, it is unlikely that it will be possible to monetise all impacts (e.g. social and wider 
economic impacts). Also, it might be difficult and sometimes impossible to estimate environmental 
impacts based on the current body of knowledge.  Some costs or benefits do not have a market 
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value, and when attempts have been made, there may be a lack of monetised valuation data 
available that could be used for a benefit transfer. However market-based methods, describing 
straightforward commercial and financial gains and losses, such as lost productivity (e.g. crop 
production), costs for the replication of services e.g. water purification) or additional costs to 
recreation and leisure, could be used in this context. 


This guidance suggests using a cost-benefit analysis type approach which involves recognising that 
not all impacts can be quantified or monetised. As such, it is proposed that the analysis should 
involve quantifying and monetising impacts as far as is practicable (and appropriate) and combining 
the monetised results with qualitative and/or quantitative descriptions of all non-monetised impacts.   


The iterative approach to the SEA means that a first “initial” SEA could be undertaken applying 
immediately available information.  This is likely to be made up of predominately qualitative 
information.  


It is therefore suggested that the Authority should: 


• Compile all available information and describe all impacts qualitatively 


• Go through the next steps 4.2 and 4.3 on distributional and uncertainty analysis, then evaluate 
the results and decide how far it would be appropriate to take the analysis in terms of greater 
quantification and monetisation.  


 


EXAMPLE OF ASSESSING COSTS AND BENEFITS (based on example above) 


Based on assessment of each type of impact, a summary of all the most significant impacts can be 
compiled. The below table shows such a comparison of impacts. In includes qualitatively described 
impacts, quantified impacts and monetised impacts. In this example there are several impacts that 
have been monetised using unit values provided in Appendix B1.2.  


 


Table 8    Qualitatively and quantitatively comparing the main costs and benefits of the 
proposed restriction 


Impact  Costs Benefits 


Environmental Within EU Within EU 


 
Additional damage costs from increased 
energy (use of jet washer) – monetised to 
€16m to €45m per year  


Reduced energy consumption in manufacture 
of substance E – monetised at €3m to €7m per 


year 


 Outside of EU Outside of EU 


 
 Reduced energy use and associated emission 


due to less raw material extraction – not 
quantified. 


 Within EU Within EU 


-* 
5 – 45 fewer workers dying from very serious 
respiratory effects – monetised at €5m to €45m 
per year Human health 


-* 
50-100 fewer cases per annum of serious 
respiratory problems – monetised at €0.1m to 
€0.3m per year. 
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-* 
400-800 fewer cases per annum of workers 
suffering some form of mild respiratory 
problems – monetised at €0.08m to €0.16m 


-* 
Action is taken at the earliest practicable point 
in time rather than at some point in the future.   


 


 Within EU Within EU 


Economic 


Additional costs of cleaning building of 
about 48 millions per year. This is a 14% 
increase in the cleaning costs. Sensitivity 
analysis of the costs indicates range from 
€10m to €95m per year.  


 


 


Social Within EU Within EU 


 
 Possible social impact in terms of increased 


employment of low skilled workers with 
limited alternative opportunities. 


Wider economic -* -* 
* - proposed restriction is not considered to result in a significant impact (i.e. there are not anticipated to be any major 
wider economic impacts if the proposed restriction is adopted) 


 


In this case the all costs that have been monetised range from €26m to €140m per year, while the 
monetised benefits range from €8m to €52m per year. In additional to the monetised impacts there 
environmental and possible social benefits that are qualitatively described.  


 


 


In Appendix F information is provided on cost benefit analysis as well as several other SEA tools 
such as cost-effectiveness analysis (CEA) and multi-criteria analysis (MCA). Given that not all 
impacts can be quantified and monetised, the cost-benefit type approach suggested above has 
similarities with a multi-criteria analysis.  


If all the quantitative and qualitative impacts were assigned a score and they were all weighted to 
give an overall score it would be a formal multi-criteria analysis. The use of a multi-criteria 
approach including more formalised scoring and weighting could be useful when there is a long list 
of impacts that are not monetised. More information can be found in Appendix F. 


4.3 Step 4.2: Compare distributional impacts  


4.3.1 Introduction 


In addition to the main SEA results, socio-economic analysis of the distributional costs and benefits 
should be presented.  It is important to consider costs and benefits:  


• Within the EU and outside the EU.  
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• Along the supply chain currently using the substance  – e.g. to manufacturers, suppliers, 
importers and downstream users; 


• Along all other relevant supply chains e.g. manufacturers/importers of any alternative 
substances or techniques; 


• To the end consumer and final product/service – e.g. price and quality;  


• To different socio-economic groups along relevant supply chains – e.g. highly skilled, semi-
skilled, manual workers and unskilled workers; and 


• To different member states or regions; and   


The analysis of distribution of impacts should where relevant cover all types of impacts, i.e. not just 
distribution of cost and savings between different actors, but also e.g. which type of workers are 
more or less exposed and how this is distributed geographically or will there be changes in exposed 
environmental compartments or location of exposed environments. 


4.3.2 Approach 


One approach to the consideration of distributional impacts is to use a checklist33 of questions as a 
prompt for thinking about how different sections of the supply chain, people and regions would be 
affected by the “proposed restriction” scenario.  Table 9 provides a non-exhaustive list of questions 
that could be considered – they will not all be relevant to all SEAs. These questions can be applied 
to each RMO scenario.     


No further data collection and analysis should be necessary to answer these questions.  It should be 
possible, based on the analysis undertaken in Stage 3, to at least go through the questions 
qualitatively to describe the distributional impacts.  If further analysis is required these should be 
noted so that during further iterations in the SEA process, these impacts can be analysed in more 
detail during stage 3.  


Table 9     Questions for considering distributional impacts of the proposed restriction     


Analyse the identified benefits of the restriction to determine: (consider all relevant supply 
chains) 


Q1. Who is most likely to benefit from the restriction?  


Q2. Which specific sectors are most likely to benefit from the restriction? 


Q3. Which parts of the environment, which geographical areas benefit / are most likely to suffer 
from the restriction? 


Q4. Which sections of society are most likely to benefit from the restriction? 


Analyse the identified costs of the restriction to determine: (consider all relevant supply chains) 


                                                 
33 This checklist is neither exhaustive nor definitive. It is intended to guide you towards ensuring that distributional 
impacts and distributional issues that are particularly relevant are considered during the analysis. Types of impacts 
falling outside those listed in this checklist but are relevant under the proposed restriction should therefore be 
considered.    
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Q5. Who are most likely to suffer from the restriction?  


Q6. Which specific sectors are most likely to suffer from the restriction? 


Q7. Historically how resilient are these industries to enforced changes? 


Q8. Which specific regions are most likely to suffer from the restriction? 


Q9. How reliant is the region for employment by these industries? 


Q10. Which sections of society are most likely to suffer from the restriction? 


4.3.3 Presenting distributional analysis 


Table 10 provides an example of how distributional impacts could be presented. Again note that 
costs and benefits do not have to be monetised and a qualitative scale could be used instead. The 
table would need to be accompanied with a description of the distributional costs and benefits to 
explain how the results were derived.   


 


EXAMPLE (further quantification of the previous example) 


Applying a cost-benefit analysis approach, the monetised impacts are aggregated into net present values or annualised 
costs.  This will be done after additional data have been collected and analysed in order to provide quantitative estimates 
(i.e. through later iterations). 


NPV is the present value of all benefits, discounted at the appropriate discount rate, minus the present value of all costs 
discounted at the same rate. An alternative approach is to annualise all one-off benefits and add them to the annual benefits 
and then subtract total annualised costs.  Total annual costs will be calculated by annualising all investment and other one-
off costs and adding them to the recurring costs such as operational costs. The approach to choose depends on the time 
period decided upon as part of the scoping phase in Stage 2.  In most cases, working with annual costs will be simpler.  


As it is unlikely that all impacts will be monetised, the proposed approach assumes that when monetisation and 
quantification has been taken as far as possible and proportionate, all non-monetised impacts are listed together with the 
NPV or total annual net benefit.  


For quantified impacts costs and benefits of similar physical characteristics should be presented side by side and where 
possible costs deducted from benefits.  If, for example, there are data for number of workers exposed for both the 
“baseline” scenario and the “proposed restriction” scenario and the net number of persons exposed can be estimated, the 
overall net effect could be calculated (this would require the possible impacts of the exposure to be comparable).   


A simple table format will allow all the non-monetised impacts to be presented alongside the monetised costs and benefits.  
The table below shows costs and benefits for the “proposed restriction” scenario. If there is more than one such scenario, a 
similar table needs to be made for each. 


Table 10   Qualitative, quantitive and monetised comparsion of distributional impacts * 


Distributional analysis Benefit of the proposed restriction Cost of the proposed restriction 


EU suppliers  n/a   n/a 


Non EU-suppliers Increased operating income for raw 
material providers for alternative 


substance 


Decreased operating income for raw 
material providers for substance “E” 


Importers n/a n/a 


EU manufacturers  Increased operating income for 
manufactures of the alternative 


Decreased operating income for 
manufactures of substance “E” 
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substance 


Downstream user group 1 – 
Use A service providers 


 No effects as it is assumed that all 
the additional costs can be passed 
on to the consumers  


End customer  Additional costs of €48m per year 
for cleaning of buildings. 


+ 


(Less indirect exposure to substance 
‘E’ whilst workers are cleaning a 


building) 


n/a 


Public 
++ 


(possible reduction in waiting times 
at hospitals and also lower costs of 


health care provision)  


n/a 


Regulators +  


(reduction in monitoring and 
administrative costs to regulators) 


-  


(increase in enforcement costs to 
regulators) 


Specific MS regions +++ 


(this restriction is likely to 
disproportionately benefit Member 


State Y which has several 
manufacturers who make the 


alternative cleaner) 


--- 


(this restriction is likely to 
disproportionately affected Member 


State X which has several 
manufacturers who make substance 


‘E’) 


Socio-economic group1   


Group A – Highly skilled n/a n/a 


Group B – Skilled/semi-skilled n/a n/a 


Group C – Manual/non skilled  €5m - €45m avoided health cost per 
year n/a 


* Severity of impacts: either monetary or using scale high (+++ or ---), medium (++ or --), low (+ or -) or not 
applicable (n/a) 


1 Occupation group classifications may vary for each Member State although it should be possible to group the 
data similarly. Group A includes: Managers and senior officials, professional occupations and associate 
professional and technical. Group B includes: Administrative and secretarial, skilled trades occupations and 
personal service occupations. Group C includes: Sales and customer service occupations, process; plant and 
machine operatives and elementary occupations. 


It should be noted that the individual costs and benefits should also be documented in the SEA as well as the net impacts. 
Having aggregated and summarised the impacts, the Authority may feel that there is sufficient information to draw a 
conclusion.     
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4.4 Step 4.3: Consider how uncertainties in the analysis may alter the outcome of the SEA 


4.4.1 Introduction 


Throughout this guidance it has been emphasised that uncertainties should be considered and 
recorded throughout the SEA, whether that be in understanding the response behaviour of actors in 
relevant supply chains or in estimates valuing the scale of impacts (or any other aspects). The 
Authority proposing a restriction should be able to show the extent to which the outcome of their 
SEA takes into consideration these potential uncertainties.  


The purpose of uncertainty analysis is to test the overall uncertainty in the SEA. This analysis will 
lead to several possible outcomes: 


• Returning to stage 2 and carrying out further analysis on specific behavioural responses e.g. 
whether it is possible to narrow down the possible behavioural responses to get a better 
estimate of the impacts of the proposed restriction in stage 3. 


• Returning to stage 3 and carrying out further analysis on the assessment of specific impacts to 
reduce the variability34 or uncertainty in the estimate.  


• Returning to stage 3 and conducting a further iteration of the assessment of the main impacts - 
Deciding that a more quantitative or monetary assessment is necessary in order to be able to 
produce a robust conclusion concerning the proposed restriction. 


• Determine that the assessment of the net benefits to human health and the environment and 
the net costs to manufacturers, importers, downstream users, distributors, consumers and 
society as a whole of the proposed restriction is robust enough to conclude the SEA. 


The next section below outlines a stepwise approach to uncertainty analysis. Upon completion of 
the uncertainty analysis, the next step will be to describe and document the uncertainties in the 
analysis (section 4.4.3).  


4.4.2 Approach  


The level of resources devoted to uncertainty analysis and the level of detail at which it is 
undertaken should be proportionate to the scope of the SEA.  It is proposed that a stepwise approach 
be adopted, starting with a simple qualitative assessment of uncertainties that may on its own be 
sufficient to determine whether uncertainties affect the outcome of the SEA and therefore whether 
further analysis is required.  If uncertainties do appear critical to the outcome of the SEA, then a 
more quantitative assessment is likely to be necessary, using a deterministic approach and then, if 
necessary and feasible, a probabilistic assessment.   


Figure 21 outlines this stepwise approach and Figure 22 illustrates the process in more detail.  A 
deterministic approach typically involves a simplified sensitivity or scenario analysis whereby low 
and high estimates are determined for each of the main costs and benefits identified in the SEA. A 
                                                 
34 See Appendix E for definitions of variability, uncertainty and risk. 
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probabilistic approach assigns probabilities to the range of estimated outcomes for each impact (as 
well as key input parameters).  


The different approaches are described in turn below.  


Appendix E provides information on several uncertainty analysis techniques and techniques which 
can help reduce the variability of impacts (i.e. help produce a narrower estimate of an impact).   


Figure 21   Step wise approach to uncertainty analysis 
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Figure 22   Uncertainty analysis process 
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Step 4.3 a Undertake a simple assessment of the uncertainties and decide if further analysis 
is required (i.e. a qualitative assessment) 


 Relevant uncertainties should have been identified through all relevant stages in 
development of the SEA (and the key uncertainties should have been reduced where 
possible). The next step is to determine the direction and magnitude of each 
uncertainty.  Direction refers to whether the uncertainty is likely to be an underestimate 
or overestimate.  Magnitude refers to the extent to which it may alter the outcome of 
the SEA (e.g. whether it is likely to have a minor, medium or major effect).  A ranking 
system such as +++, ++, +, -, -- or --- can be used to communicate both the direction 
and magnitude of each uncertainty (e.g. +++ is a major overestimate). 


Estimates that are unlikely to alter the outcome of the SEA (i.e. minor estimates) 
generally need not be considered further.  These minor estimates are likely to contain 
residual uncertainties that may remain regardless of the level of analysis undertaken. 


Step 4.3 b Undertake an intermediate form of uncertainty analysis (i.e. a deterministic 
assessment) 


 More significant uncertainties can be assessed using either sensitivity analysis or 
scenario analysis. Using the best available information (e.g. desk based research and 
consultation with relevant industries) low and high estimates are determined for each 
of the main costs and benefits identified in the SEA.  


A sensitivity analysis is undertaken by varying each factor (e.g. quantified value of an 
impact) at a time and the effect on the overall results are recorded.   


A scenario analysis could involve varying several factors at a time. 


If it is not possible to determine realistic low and high estimates then no further 
analysis is possible. 


If the benefits of the proposed restriction outweigh costs under both the low and high 
estimate scenarios, then no further analysis is required. However, if the outcome of the 
SEA varies, then a more complex probabilistic analysis (Step 4.3c) may be necessary 
or more consideration should be given to the range of values that the key parameters 
may actually take. Figure 23 illustrates the process for a deterministic assessment. 


Similarly if uncertainties make it more difficult to determine the socio-economic 
impacts of the proposed restriction, whilst using low and high scenario estimates for 
each relevant impact, then a more complex probabilistic analysis (Step 4.3c) may be 
necessary. 


Step 4.3 c Undertake a more complex form of uncertainty analysis (i.e. a probabilistic 
assessment) 


 A deterministic approach helps to clarify the overall significance of the uncertainties 
but does not take into consideration the probabilities of a particular estimate or 
outcome occurring.  This is achieved using a probabilistic assessment. 


In a probabilistic assessment, probabilities are assigned to the range of estimated 
outcomes for each impact.  The probability of different outcomes is multiplied by the 
estimate for that outcome to give an expected value for the estimate. 


Using the expected value of each impact instead of the low/high scenario estimates, 
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this will involve assessing the main socio-economic impacts of the restriction proposal.  
The results should be documented alongside the SEA results so that the SEA 
committee and interested parties can understand how uncertainties could alter the SEA 
outcome.  If it is not possible to assign probabilities to the range of estimates then 
no further analysis is possible. Specialist knowledge is generally required to 
undertake probabilistic uncertainty analysis.  


Figure 23   Process for deterministic uncertainty analysis  


Determine low and high estimates for 
each of the main impacts


Assess the net costs and net benefits 
of the proposed restriction under both 


the low and high scenarios


Is the outcome of the 
assessment of the net costs 


and benefits similar under both 
scenarios?


Consider proceeding to Step 4e if it 
will significantly improve the analysis 


and is feasbile


Proceed to Stage 5 
(presenting the results)Yes


No


 


4.4.3 Presenting uncertainty analysis  


The Authority or interested party should consider including:    


• an appreciation of the overall degree of uncertainty and of the confidence that can be placed 
in the analysis and its findings; 


• an understanding of the key sources of uncertainty and their impacts on the analysis; 


• an understanding of the critical assumptions and their importance to the analysis and findings; 
this should include details of any assumptions which relate to the subjective judgments of the 
analysts performing the analysis; 


• an understanding of the unimportant assumptions and why they are considered unimportant; 


• an understanding of the extent to which plausible alternative assumptions could affect any 
conclusions; and 
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• an understanding of key scientific debates related to the assessment and a sense of what 
difference they might make regarding the conclusion. 


Table 11 provides an example of how assumptions used in the SEA could be presented. 


Table 11   Assumptions used in the SEA 


Impact/variable Default 
assumptions/data/estimates 


used to assess impact 


Justification for using the 
assumption/data/estimate 


Discount rate 4% This is consistent with the EC Impact Assessment 
guidelines 


Shadow price35 of 
CO2 


€20/tonne Current market price of CO2 


 


Table 12 provides an example of how the findings of uncertainty analysis could be presented. 


Table 12   Uncertainty analysis results 


ns/date/ 
estimates 


as s
t
asses act 


uncertainty / 


assumption 


Potential impact on the SEA outcome Assumptio
Default 


sumptions/data/e
imates used to 


s imp


Level of 


alternative 


Discount rate 4% 


- 
is a declining discount rate 


This may underestimate future net benefits 
of environmental and health benefits which 
could occur beyond 30 years. As a 
sensitivity analys
could be used.   


Shadow price of CO2 €20/ nne 


 


t  


(£26/ d be 
us d 


ng the 
€20/tonne and the UK £26/t estimate) 


to


 


For sensitivity 
he UK estimate
of the shadow 
price of carbon 
in 2008 prices 


t) coul
e


(In this box the Authority should show the 
effects on the outcome of the SEA, usi


    


 


                                                 
35 The shadow price of carbon captures the damage costs of climate change caused by each additional tonne of 
greenhouse gas emitted.  
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EXAMPLE 


The sales volume of substance ‘E’ for use in the cleaning building industry (use ‘A’) over the last ten years has seemed 
to follow a fairly cyclical trend. In order to consistently base all impacts on an annual basis a representative annual sales 
volume is required. The suggested starting point in the uncertainty analysis is to determine low and high scenarios to 
test whether the outcome of the SEA may be affected. The sales volume (tonnes) of substance ‘E’ over the last ten years 
in shown below:  


 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 
10,000 22,000 25,000 44,000 41,000 24,000 19,000 23,000 33,000 36,000 


 


Under a low and high scenario, the values to use would be 10,000 and 44,000. Although this is quite a big difference 
taking the mean (average) 27,700 may not accurately reflect the cyclical demand for substance ‘E’ within the building 
cleaning industry.  If it is not possible to draw a robust conclusion concerning the restriction proposal because of the 
uncertainties using low and high estimates, then further analysis will be required to estimate a more accurate 
representative annual sales volume. For example, it maybe possible to test the analysis using a 10% confidence interval 
around the mean (25,000-30,000 to the nearest thousand), or using sensitivity analysis (further information is provided 
in Appendix E).  


The updated estimate for the sales volumes including the implications of uncertainties would then be carried forward in 
the subsequent analysis using this parameter in order to determine consequent implications for the overall results. 


4.5 Step 4.4: Decide whether a conclusion can be reached 


As part of an iterative process, the level of analysis undertaken and the scope and conditions of the 
restriction may need to be refined until robust conclusions can be developed on the implications of 
the proposed restriction in terms of net benefits of the proposed restriction to human health and the 
environment and the net costs to manufacturers, importers, downstream users, distributors, 
consumers and society as a whole. 


At the end of each iteration36 (see Figure 4) the Authority will have to decide whether a conclusion 
can be reached or whether there is need to change the scope and conditions of the “proposed 
restriction” scenario, collect more data and/or undertake more detailed analysis. The uncertainty 
analysis carried out (in the previous step – 4.3) should provide the basis for making this decision.  


The suggested iterative approach implies that an initial SEA (first iteration) is done using 
immediately available data (likely to be primarily of a qualitative nature). By comparing impacts, 
the Authority has to make a judgement as to whether a robust conclusion can be reached and 
therefore whether there is a need for further refinement of the analysis. This means either: 


• Going back to do more analysis (a further iteration of the SEA process); 


• Finalising the SEA process and reporting the analysis and findings in the restriction 
proposal. 


• Exiting the SEA process. NB! Even in this case, it is recommended that the findings of the 
SEA are reported in the Annex XV dossier (for further details see Section 5.1.4 in the 
Guidance on Annex XV for restrictions) 


                                                 
36  Note - There may be in some instances the need for one iteration 



http://guidance.echa.europa.eu/public-2/getdoc.php?file=restriction_en
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Tip: Principle of proportionality 


In general the Authority should seek to build as robust a case as possible but, as there are limited 
resources to develop SEAs, they should be proportionate to the problem at hand.  The level of detail should 
thus be sufficient to demonstrate the proposal put forward but need not include information that does not 
substantially further aid the decision making on the basis of the proposal. 


In taking into account proportionality in the level of detail to be included, the Authority may wish to consider: 


1) The higher the absolute level of costs and benefits are the more details and quantification is likely to be useful.  
Alternatively, however, if for example the costs are obviously very large and the benefits very small, this would 
suggest that significant additional analysis would have little merit. 


2) The closer the balance between benefits and risks/costs, the more detail and quantification is likely to be 
required.  
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5 THE SEA PROCESS – STAGE 5: PRESENTING THE RESULTS 


5.1 Introduction 


Figure 24   SEA process -Stage 5 


 


 


Stage 5 is the final stage in the SEA process. Its aim is to highlight the key findings of the SEA 
which the SEA committee should consider when preparing its opinion and the Commission to 
consider when making the decision.  The results of the analysis are summarised in an SEA report 
within the restriction proposal (Annex XV dossier), together with the key assumptions used in the 
SEA and the findings of uncertainty analysis.  


The Authority should document the analytical process and the decisions made with respect any 
impact included (and excluded) in the SEA. This section presents tools which may assist the 
Authority with documenting and presenting the SEA. The Authority should first refer to the EC 
Impact Assessment Guidelines (2005) and in particular part II chapter 9 (Presenting the findings: 
The Impact Assessment Report). The chapter provides some principles of good practice which 
should be adhered to. These are summarised below: 


• Prepare a summary report – The summary should include not only the main results but data 
sources, assumptions and methodologies that are important for the results.  


• Remember to flag-up uncertainties or assumptions in the final SEA report. It will also be 
necessary to specify which analytical method was used to assess and compare the impacts, 
e.g. cost benefit analysis or multi-criteria analysis. 


• Keep it simple – Ideally any non-specialist should be able to follow the argumentation and 
understand the positive and negative impacts of the proposed restriction considered in the 
SEA.  To enhance the clarity and readability of the SEA report, use tables and diagrams to 
summarise some key points. Examples of such tables can be found in Part III of the EC 
Impact Assessment Guidelines and also some tables have been included stage 4 of this 
guidance. 
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5.2 Reporting format  


The Authority and interested party can structure their SEA in any way which they feel will best 
present their findings. The template bellows provides one suggested approach to present the SEA 
report (within the Annex XV dossier for the Authority). Appendix H provides a checklist which 
interested parties may wish to use when submitting their SEA or input into one.  


 


RESTRICTIONS SEA TEMPLATE 


 


1. SUMMARY OF THE SEA 


 


2. AIMS AND SCOPE OF THE SEA 


 


2.1. The aim of the SEA 


 


2.2. Definition of the “baseline” scenario 


 


2.3. Definition of the “proposed restriction” scenario 


 


2.4.  Set out the time and geographical boundaries of the SEA 


 


3. ANALYSIS OF THE IMPACTS 


 


3.1. Economic impacts 


 


3.2. Environmental risks  


 


3.3. Human Health risks  


 


3.4. Social impacts 


 


3.5. Wider economic impacts 
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4. COMPARING THE SCENARIOS 


 


4.1. Key assumptions used in the SEA 


 


4.2. Results of uncertainty analysis 


 


4.3. SEA results 


 


5. CONCLUSIONS 


 


APPENDICES: 


 


A.1 LIST OF DATA SOURCES 


 


A.2 DATA COLLECTION APPROACH 


 


A.3 ORGANISATIONS CONSULTED 


 


5.2.1 Information on how to fill in the template 


 


Overview 


It is recommended that the Authority undertakes their SEA using the process outlined within the 
guidance. This process is summarised in chapter 1 and explained in detail in chapters 2-4.  For 
interested parties providing input into an SEA it is recommended for transparency that the order of 
the template be followed, even if the intention is to submit limited information. Appendix H 
provides a checklist which interested parties may wish to use when submitting their SEA or input 
into one. 
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Summary of the SEA 


This section should be completed once the SEA results and conclusions have been finalised.    


 


Aims and scope of the SEA 


It is highly recommended that the user read chapters 1-2 in order to understand how different terms 
are used in this guidance and, in particular, how to   set the aims of the SEA, the boundaries, 
defining the “baseline” scenario and the “proposed restriction” scenario are recommended to be 
carried out.  It is important to be able to define each scenario and understand the behavioural 
responses of actors along relevant supply chains.  It is however unlikely using a step-by-step guide 
that the user will not have to re-visit earlier steps in the process.  Therefore the SEA process has 
been designed so that the user undertakes an iterative approach to developing the SEA. Chapter 1 
explained the notion of an iterative process.  


 


Analysis of the impacts 


In the case of the Authority proposing a restriction, this section should outline all the net benefits to 
human health and the environment and the net costs to manufacturers, importers, downstream users, 
distributors, consumers and society as a whole of the proposed restriction compared to the 
“baseline” scenario (i.e. the differences between the two scenarios). It may not be possible or 
necessary to quantify all impacts.  This may be due, for example, to a lack of data to convert 
environmental risks into impacts (which can then be assigned a monetary value), or it may be that 
certain impacts are so severe that a qualitative assessment will be sufficient to produce a robust 
conclusion concerning the merits of the proposed restriction.  The user should refer to chapter 3 of 
this guidance.  


As well as considering the scale of the impact, it will also be necessary to explain how these 
impacts affect different sections within society (i.e. the distributional impacts to the local/regional 
economy such as employment). It will not be sufficient to simply present the tables with results. 
The user should refer to chapter 4 of this guidance.   


For interested parties submitting specific information rather than a complete SEA, it may not be 
necessary to reproduce the whole analysis.  However it is recommended the impact of this ‘new’ 
information is reported in the context of how the outcome of the Authority’s SEA is affected by this 
‘new’ information. Appendix H provides a checklist which interested parties may wish to use 
when submitting their SEA or input into one. 


 


Comparing the scenarios 


Here the user should present the findings of their SEA, or input to one.  The methodology used in 
the analysis, uncertainties, assumptions and data sources should all be transparently presented. The 
user should refer to chapter 4 this guidance.  


 


Conclusions 


The user should outline their SEA findings concerning the proposed restriction.  
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Appendix A 


It is highly recommended that the user document within their SEA, or input to one: 


• Data sources; 


• How the data was obtained (e.g. questionnaires used);  


• Which tools and methods where used to estimate impacts and to derive the main results; and    


• Who was consulted? 


This will improve the transparency of the results and will facilitate an assessment of whether the 
data has been obtained from reliable and up-to-date sources.  For example this may include any 
questionnaires used and literature sources for any monetary valuations of impacts. 


5.3 Internal checklist – Relevant for Authorities submitting an SEA within the Annex XV 
dossier 


This chapter contains a checklist of information to be included in the SEA report as part of the 
Annex XV dossier37 (to be used internally).  It is important to note that the questions in the 
checklist are neither exhaustive nor definitive and the checklist is indicative only (although some 
may seem good practice of any report, they are worth noting as a reminder). Appendix H provides 
a checklist which interested parties may wish to use when submitting their SEA or input into one. 


Summary of the SEA 


(This section of the SEA report should be completed last and in general be no more than 10 pages) 


   


  1. Have you summarised the scope and conditions of the proposed restriction? 


   


  2. Have you summarised the main impacts?  


   


  3. Have you presented a summary of the SEA results? 


   


  4. Have you presented your recommendation(s)? 


   


 


                                                 
37 Completing all the aspects on the checklist does not guarantee a restriction will be successful. 
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Aims 


   


  5. Have you set out the aims of the SEA? 


   


  6. Have you described the “baseline” and the “proposed restriction” scenario? 


   


  7. Have you considered future trends in the use of the substance? 


   


  8. Have you set out which uses restrictions are being proposed? 


   


  9. Have you set out the scope and conditions of the proposed restriction? 


   


 


Analysis of impacts 


   


  10. Have you analysed and described the main economic impacts of the “proposed 
restriction” scenario against the “baseline” scenario? 


   


  11. Have you analysed and described the main human health risks of the “proposed 
restriction” scenario against the “baseline” scenario? 


   


  12. Have you analysed and described the main environmental risks of the “proposed 
restriction” scenario against the “baseline” scenario? 


   


  13. Have you analysed and described the main social impacts of the “proposed restriction” 
scenario against the “baseline” scenario? 


   


  14. Have you analysed and described the main wider economic impacts of the “proposed 
restriction” scenario against the “baseline” scenario? 


 


  15. Have you ensured the consistency of the analysis e.g. referenced data sources and set 
prices in a common year (base year) 
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  16. Have you discounted any monetised impacts? 


   


  17. Have you conducted sensitivity analysis on the discount rate and when impacts occur 
over time? (only relevant for monetised impacts) 


 


Comparing scenarios 


   


   


  18. Have you listed and provided justification for using the assumptions in the SEA? 


   


  19. Have you explained what implications the assumptions might have on the outcome of the 
SEA? 


   


  20. Have you listed unimportant assumptions and why they are unimportant? 


   


  21. Have you listed the uncertainties in the SEA? 


   


  22. Have you discussed the key sources of uncertainty and their impacts on the SEA? 


   


  23. Have you discussed the overall degree of uncertainty and of the confidence that can be 
placed in the SEA findings? 


   


  24. Have you presented and justified the time period of the SEA? 


   


  25. Have you determined when costs and benefits are likely to occur? 


   


  26. Have you shown impacts along all relevant supply chains? 


   


  27. Have you shown impacts on the final consumers? 
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  28. Have you shown how impacts affect different socio-economic groups in society? 


   


  29. Have you shown the geographical location of impacts? (e.g. EU and non-EU impacts) 


   


  30. Have you explained what analytical tools were used in the SEA? 


   


Conclusions 


   


  31. Have you presented clear arguments to support your case? 


   


  32. Have you made a recommendation to the SEA Committee? 


   


Appendix A 


   


  33. Have you listed the data sources used in the SEA? 


   


  34. Have you included any data collection material? (e.g. questionnaires used) 


   


  35. Have you included a list of organisations consulted? 
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APPENDIX A CONSULTING DURING THE PREPARATION OF THE RESTRICTION 
PROPOSAL 


 


 


 


 


 


 


 


 


 


CONSULTING DURING THE PREPARATION OF THE 
RESTRICTION  
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APPENDIX A – Consulting during the preparation of the restriction proposal 


A.1 Introduction 


The development of different parts of an Annex XV dossier (Guidance on Annex XV for 
restrictions) is likely to include some form of consultation or preparation for one.  Try to integrate 
the consultation process to cover aspects relevant for the gathering of information on alternatives 
and the SEA.    


The benefits of effective consultation can include: 


• Permitting greater access to information which may not always be publicly available; 


• Improving the understanding on which sectors / actors could be affected by the restriction and 
how they could be affected  


• Improving the credibility of the SEA findings by consulting a wide range of relevant 
organisations and drawing upon wide expertise; 


• Minimising the risk of potentially confrontational challenges to the SEA findings at a later 
stage; 


• Improving the quality of the analysis; and 


• Utilising expertise and skills which may not be available in-house.  


Consultation may range from requests for limited and well specified information to wide public 
consultation. The aims of consultations need to be clear and the consultation should be 
proportionate to the issue. When conducting consultation it will be important to ensure that the 
procedures used are consistent with any consultation procedures already in place within the 
Authority. 


 


CASE STUDY EXPERIENCES 


Experiences of those carrying out an SEA as part of the development of this guidance found that: 


1) The Member State developing a restriction dossier has no legal possibilities to require SEA-data 
from industry. A good understanding of the drivers for industry to participate in developing an 
SEA is needed.   


 
2) In an early stage of the study stakeholders should be involved in scoping the study and data 


collection. Much of the data needed for performing an SEA is not available in the public 
domain. Without stakeholder participation it will be very difficult to write a robust SEA, 
especially with regard to the economic impact assessment. 


 


Source: RIVM case study 
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A.2 Stages in the development of a consultation plan 


 


Set consultation objectives  


The plan needs to clarify the objectives of consultation, both for the people involved in preparing 
the SEA and for stakeholders who will be consulted.  Consultation can be a very important part of 
the SEA process with multiple objectives.  It can:   


• Help to identify what might be the likely response(s) of all affected parties under the proposed 
restriction (this is part of the scoping phase).  For example, is it possible for downstream users 
to use an alterative?  


• Help to identify the main impacts of the proposed restriction. For example, what would be the 
change in occupational risk if downstream users use an alternative substance? What would be 
the environmental consequences of switching to this alternative? 


• Provide data or information on the changes in costs and benefits to all affected parties under 
the proposed restriction.  For example, what are the impacts associated with an increase in 
demand for the alternative substance such as on jobs, energy consumption, product price and 
in terms of any supply constraints on existing users of the alternative substance; 


• Draw upon expertise which may help to reduce uncertainties that may arise during the SEA; 
and 


• Provide feedback on the socio-economic analysis and recommendations. 


The consultation can also contribute to assessment of other risk management options (RMOs).  


Those responsible for preparing an SEA should be aware, however, that there is no legal obligation 
for industry or other stakeholders to provide information.  It is especially important to communicate 
to stakeholders how consultation fits into the overall SEA decision making process and how 
stakeholder input may affect the outcomes of the SEA.  It may sometimes be appropriate to involve 
stakeholders in the decision on how their input is to be used, especially if they are providing 
confidential information.  


Develop a consultation schedule 


The consultation plan should include measures to ensure that time and resources are available to 
plan, deliver and assess the findings of consultation activities.  Stakeholders should be provided 
with start and finish dates for consultation periods in advance and given enough time to be 
involved.  The consultation should be timed to ensure that its findings can be used to contribute to 
the SEA being developed as part of the restriction process:  in general, consultation should take 
place as early in the process as possible.  The resources required should be identified early and, 
ideally, included in the budget for the overall SEA.  


Identify who to consult 


Authorities should aim to consult all the parties affected or potentially affected by the outcome of 
the proposed restriction.   
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TIP BOX 


Consider consulting with: 


• Internally with other government ministries and enforcement agencies 


• Other Member State authorities 


• Trade associations / industrial bodies – (think carefully about which industries could be affected) 


• Manufacturers/importers of the substance or alternatives (consider including these manufacturers even if they 
are not subject to the restriction) 


• Downstream users (consider their inclusion even if they are not subject to the restriction as there maybe 
indirect impacts to their business depending on the outcome of the restriction proposal) 


• Upstream suppliers (again consider their inclusion even if they are not subject to the restriction) 


• Inter-related supply chains (that maybe affected by the outcome of the proposed restriction i.e. consider supply 
chains related to any substitutes / alternatives to the substance / retailers and consumer bodies even though they 
may not be immediately available )  


• Non-governmental organisations (NGO) – e.g. consumer and environmental organisations   


• Labour and trade unions 


Make sure that those consulted provide representative views considering possible differences across Member 
States   


 


It could be useful to develop a matrix that shows who is likely to contribute with which type of 
information (as shown in Table 13).  This could be a useful internal planning tool to check with 
relevant stakeholders who have particular expertise with different types of impacts (e.g. human 
health, environmental and social) if all the relevant impacts have been identified. Any information 
gathered from stakeholders should help to develop a more complete analysis of impacts. It is also a 
useful internal check to see if sufficient stakeholders have been identified for each type of impact. 


Consultation can be hindered by the time each stakeholder can devote during the consultation 
period, so where possible do not rely on any one stakeholder to provide input. The level of 
consultation needed should be proportional to the quality of readily available information. The 
greater the quality of readily available information, the easier it will be to understand the main 
issues and to use consultation to gather comments on these identified issues, rather than using the 
consultation to understand what are the main issues.  
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Table 13    Mapping of who can contribute with what information 


 
Identification 
of each RMO 


Environmenta
l impacts 


Health 
Impacts 


Economic 
impacts 


Trade, 
competition 


and economic 
development 


Social impacts 


Stakeholder A       


Stakeholder B       


Stakeholder C       


Stakeholder D       


Stakeholder E       


Stakeholder F       


Authority       


 


Chose appropriate consultation methods 


The Authority is advised to ensure that the consultation methods used are appropriate for the level 
of expertise of stakeholders involved and consistent with existing consultation guidelines within the 
Authority.  Appropriate methods may include: 


• An introductory pack containing background information – this could include information on; 
REACH, the restriction process, why this substance should be on Annex XVII, its current 
uses and the reasons for the consultation; and/or  


• A one-day stakeholder workshop – an introductory event providing similar information to that 
suggested above (though there may obviously be problems bringing together widely dispersed 
stakeholders, such as bias towards the situation in a particular Member State); 


• Brainstorming event – gathering stakeholders together with the aim of gathering a consensus 
on key issues that need to be addressed during the SEA.  For example, what are the likely 
response scenarios for all affected parties under each RMO and what are the main impacts 
under each RMO?; and/or  


• Telephone or written questionnaires – these can be used as a means of collecting information 
from a wide range of stakeholders in a cost-effective manner.  They may also be used to 
reveal the likely response under each RMO.  However the Authority must be careful to avoid 
bias and ambiguity with how the questions are worded and what possible answers the 
interviewee can select.  In this respect, questionnaires prompting descriptive responses may 
be more effective than those of a ‘tick-box’ nature. 


For consultation with groups and individuals who traditionally have not participated in the past with 
such exercises for reasons such as language or location barriers, it would be advisable that the 
Authority include measures to remove barriers to participation.  For example, consider having 
questionnaires written in multiple languages that are common in many member states (e.g. English, 
French, and German) or holding similar workshops in multiple locations (or make use of 
video/teleconferences) and reimbursing travel expenses.  The extra cost of this consultation should 
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be proportional to the level of consultation deemed necessary (i.e. us the value added of this extra 
consultation justified?)   


 


CASE STUDY EXPERIENCES 


Experiences of those carrying out an SEA as part of the development of this guidance found that: 


1) “A kick-off meeting would be recommended to be held with those key stakeholders that have 
information that is necessary for a good SEA.  In particular, it would be important to invite to 
a kick-off meeting those stakeholders that would welcome the restriction (e.g. companies that 
would produce alternatives or provide alternative technologies), as these are likely to give 
such information, and in a kick-off workshop other parties would peer review that kind of 
information”. 


 
2) The Member State developing a restriction dossier has no legal mechanism to require SEA-


data from industry.  A good understanding of the drivers for industry to participate in 
developing an SEA is needed.   


 


3) “In an early stage of the study stakeholders should be involved in scoping the study and data 
collection.  Much of the data needed for performing an SEA is not available in the public 
domain.  Without stakeholder participation it will be very difficult to write a robust SEA, 
especially with regard to the economic impact assessment”. 


  


Source: RIVM case study 


 


Consider what information stakeholders might need 


Consultation should be based on informed comment and input.  This means making high-quality 
information available to stakeholders that helps them to understand what is required of them.  The 
type of information given to stakeholders will depend on the audience but in general information 
should be presented in an easy to understand format, readable and well presented and you should 
consider the language used, especially if consultation occurs at a Community-wide level.   


Consider how outcomes will be collated, reviewed and reported 


Documenting, evaluating and reporting the views expressed through consultation activities are 
essential steps in demonstrating that the SEA has been a transparent and robust process.  Feedback 
should be provided to stakeholders showing how their views have influenced the SEA and hence 
why their involvement was worthwhile. 
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 CHECKLIST 


The following checklist can be used to evaluate a consultation plan. 


 


CONSULTATION PLAN CHECKLIST 


Explain the consultation process 


 Have you explained the purpose of this consultation? 


 Have you clearly outlined the consultation period and key milestones? 


 Have you explained specifically how the consultation may improve the SEA? 


Consider who to consult and how to get them involved  


□ Have you identified the key areas, relevant stakeholders and their role within the SEA? 


□ Have you identified whether there are any groups of stakeholders who are difficult to access?  


□ Have you developed a communication plan to ensure that the views of these stakeholders can be heard? 


□ Have you considered hosting a meeting/conference to discuss the findings? 


Consider what stakeholders might need 


□ Have you provided the necessary information to those people who are participating? 


□ Have you provided adequate information to ensure that they can express an informed opinion? 


□ Have you provided information in a way which is easily understandable and meaningful? 


□ Have you provided adequate opportunity for people to receive the information and not just a "one-off” item? 


Consider when to carry out the consultation  


□ Have you got the appropriate clearances (as required in some Member States) to carry out public consultation from 
your ministry/Authority? 


□ Have you considered when consultation is occurring at each stage of the process? 


□ Is it early enough to help identify all the issues or are you merely seeking comment on already identified issues? 


□ Is it sufficiently early in the SEA process for people to feel that you are genuinely interested in their opinions? 


□ Have you considered whether consultation is occurring at appropriate times of the year?  Usually December and 
August are bad times for consultation.  


Remember to provide feedback to stakeholders 


□ Have you explained the decision-making process clearly and how their information will be used to all the 
stakeholders? 


□ Have you planned to provide feedback including reasons why particular items were not incorporated? 


Consider the resources needed to facilitate consultation  


□ Are there adequate resources in-house for the consultation? 


□ Have you explored the cost of getting external help with the consultation? 


□ Have you considered sharing some of the consultation responsibilities with consortium members? 
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                                            FURTHER READING LIST                                    


EC Impact Assessment Guidelines (p9-12) 15 June 2005 


Communication from the Commission - Towards a reinforced culture of consultation and dialogue - 
General principles and minimum standards for consultation of interested parties by the 
Commission. COM(2002) 704 


 


General consultation plan guidelines: 


Consultation Guidelines: Public Health Group 


Victorian Local Governance Association (VLGA) - Local government consultation and 
Engagement – Principles 


Consultation Guidelines, Our Scottish Borders 


South Western Sydney Area Health Service Consultation Guidelines 


Public Consultation Policy and Guidelines (Queensland Government EPA) 



http://ec.europa.eu/governance/impact/docs/key_docs/sec_2005_0791_en.pdf

http://eur-lex.europa.eu/LexUriServ/site/en/com/2002/com2002_0704en01.pdf

http://eur-lex.europa.eu/LexUriServ/site/en/com/2002/com2002_0704en01.pdf

http://eur-lex.europa.eu/LexUriServ/site/en/com/2002/com2002_0704en01.pdf

http://www.moh.govt.nz/moh.nsf/ea6005dc347e7bd44c2566a40079ae6f/d59072ce3f5dd4a84c25666f0004cc17/$FILE/phgcg.pdf

http://www.vlgaconsultation.org.au/principles.shtml

http://www.vlgaconsultation.org.au/principles.shtml

http://www.scotborders.gov.uk/pdf/17538.pdf

http://www.swsahs.nsw.gov.au/CorpInfo/CommPart/docs/A4%20Consultation%20Guidelines(2).pdf

http://www.epa.qld.gov.au/publications/p00699aa.pdf/Public_consultation_policy_and_guidelines.pdf
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APPENDIX B ESTIMATING IMPACTS 


 


 


 


 


 


 


 


 


 


 


 


ESTIMATING IMPACTS 
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B.1 Human health and environmental risks 


B.1.1 “Quality Adjusted Life Year” (QALY) and Disability Adjusted Life Years (DALYs)  


The following describes the concept of “Quality Adjusted Life Year” (QALY) and Disability 
Adjusted Life Years (DALYs).  


The most common of these measures is the “Quality Adjusted Life Year” (QALY).  Other measures 
which are increasingly being used and recommended for use are Disability Adjusted Life Years 
(DALYs) and Healthy Years Equivalents (HYEs).  Each of these concepts can be used to measure 
the utility of a specified “health profile” (i.e. a time path of health states ending in death) in terms of 
an equally valuable length of time lived in full health. As greater emphasis is being placed on such 
measures in recent documents produced for the World Health Organisation, they are briefly 
reviewed here.  


Quality Adjusted Life Year (QALY) 


A quality-adjusted life-year (QALY) takes into account both quantity and the quality of life 
generated by healthcare interventions. It is the arithmetic product of life expectancy and a measure 
of the quality of the remaining life-years.  


A QALY places a weight on the time which a patient spends in different health states.  A year of 
perfect health is worth 1; a year of less than perfect health life expectancy is worth less than 1.  
Death is considered to be equivalent to 0, however, some health states may be considered worse 
than death and have negative scores. The amount of time spent in a health state is weighted by the 
utility score given to that health state.  It takes one year of perfect health (utility score of 1) to be 
one QALY, but regards one year in a health state valued at 0.5 to be equivalent to half a QALY. 


There is currently some debate within the field of health economics as to whether or not QALYs are 
the appropriate unit of output, given its limited applicability to CBA.  As a result, there is a growing 
field of study which is researching and developing approaches for assigning monetary values to 
QALYs based on the use of value of statistical life (VSL) and value of life year (VOLY) estimates.  


This requires information on:   


• the QALY value that should be attached to the health effects of concern and the duration of 
these health effects; 


• the money value of the VSL and the appropriate discount rate to provide the basis for 
calculating the VOLY; and  


• the number of QALYs in a statistical life.   


For example, the UK Health and Safety Executive calculates the money value of a year of ill-health 
as the product of the number of QALYs lost and the money value of a ‘full health life year’.  They 
take the component of the UK VSL related to pain, grief and suffering (WTP to avoid the risk of 
death) and equate this to the value of one QALY.  Assuming that the WTP component of the VSL is 
£550,000 and that an accident results in the loss of 39 years of life, and applying a 4% discount rate, 
the resulting VOLY is £27,150. 
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Disability Adjusted Life Years (DALYs) 


Disability Adjusted Life Years (DALYs) were developed as a measure of the health of a society 
(rather than an individual) and have been used to measure the burden of disease in various countries 
(OECD, 2002).  They are similar to QALYs except that they incorporate an age-weighting factor 
and measure the loss of longevity and health from an idealised health profile. The age-weighting 
factor represents a judgment that years lived in young adulthood and middle age contributes more to 
a society than years lived as a child or in old age.  In other words lower weights are applied to the 
health of the very young and the very old.   


DALYs are the sum of years of life lost (YLLs) and years of life lived with disability (YLDs) 
(Driscoll et al, 2004).  A variety of measures have been developed to measure the stream of life lost 
due to death at different ages. These measures can be divided into four families: potential years of 
life lost, period expected years of life lost, cohort expected years of life lost and standard expected 
years of life lost) (Driscoll et al, 2004): 


DALYs and QALYs do not provide any additional information about magnitude of health impacts 
or the valuation of the impacts. They only allow different health impacts (different diseased and 
mortality effects) to be aggregated. It could in some cases be useful if an alternative has different 
profile in what type of health impacts it caused compared the substance being proposed for 
restriction.  


B.1.2 Unit costs for mortality and morbidity and external costs of various pollutants 


Unit costs for mortality and morbidity38 


Below, key unit values on mortality and morbidity are given in Table 14 and Table 15 based on the 
latest EU-wide research programmes. The values have been given at 2003 price levels so that they 
can be scaled to the price level of the analysis. 


 


Table 14    Reference values of effects of exposure on chemicals on mortality (2003 price levels) 


 Central value 
(mean value) 


For sensitivity analysis 
(median value) 


Value of statistical life €1,052,000 € 2,258,000 


Value of life year lost €55,800 €125,200 


Source: NewExt (2003, page III-34) 


 


 


 


 


                                                 
38 If you are considering using any of the unit costs used in this section, it is recommended to check if these values have 
been “superseded” by more recent studies. 
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Table 15    Reference values of effects of exposure on chemicals on some end points acute effects 
on morbidity (2003 price levels) 


Effect Value39


Respiratory and cardiac hospital 
admissions 


€2134/admission 


Consultations with primary care 
physicians  


€57/consultation 


Restricted activity day*)  €89/day 
Minor restricted activity day €41/day 
Use of respiratory medication  €1.1/day 
Symptom days  €41/day 
*) average value for working adult 
Source: Ready et al. 2004 according to CAFE (2005) 


For chronic effects on morbidity, a number of US studies exist, but are related to the most severe 
definition of chronic bronchitis. Based on these, but adjusted to a case of “average severity” by the 
scalar estimated by Krupnick and Cropper (1992) the following values are derived in the context of 
chemicals: 


o Low range estimate: €120,000 


o Central range estimate: €190,000 


o High range estimate: €250,000 


The validity of using these values depends on whether the average severity of a case of chronic 
bronchitis found in the Krupnick/Cropper study is close to how it is defined in the epidemiological 
literature (or in baseline rates in Europe). Recent study by NEEDS provides analysis that supports 
the central range.  


External costs for selected pollutants 


Another type of emission is the by-products from manufacturing or use activities along the supply 
chain. It could be by-products on combustion activities or additional waste or waste water generated 
and where there would be difference between the baseline scenario and the restriction/non-use 
scenario (for example if manufacturing the substances in question is more energy intensive than the 
potential alternative).  


In many cases such indirect emissions are limited and they do not need to be further analysed. Here 
we provide guidance on how to make that judgement.  


o Identify what is the most important of such indirect emissions (e.g. air emissions, 
greenhouse gases, additional wastewater generation, solid or hazardous waste);  


o Estimate the quantity of the emissions; 


                                                 
39 The values shown here have been adjusted to price year 2003 by dividing the original data for price year 2003 by a 
factor of 0.937, derived from the harmonised consumer price index for the EU25 for 2000-2003. 
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o Apply unit monetised values to estimate the overall costs; 


o Decide if the costs are likely to affect the overall results and only take them further if that is 
the case.  


Note that care should be taken to avoid double-counting of these costs, as some of them can be 
(fully or partially) internalised through e.g. emission charges and be included in economic impacts 
as operational or overhead costs. Also potential changes in emissions or waste generation can be 
presented under economic headings as, for instance, costs related to waste water and waste 
treatment or disposal services. 


Unit monetary values for the damage from some environmental emissions have been developed at 
an EU level.  


Examples of unit monetary values for air emissions and the link to where more detail can found are 
given below.  


Table 16    Average damages per emission 


 Average damages per tonne of emission for EU 25 


NH3 €16,000 


NOx €6,600 


PM2.5 €40,000 


SO2 €8,700 


VOCs €1,400 
Note: values derived using median value of Value of Statistical life on PM2.5 mortality and median Value of 
Life year Lost for ozone  
Source: Extract of tables 8-12 of AEAT (2005) 


 


The following table includes estimates of external costs of electricity production in the EU. The 
table shows averages for EU (EU 25 except Cyprus, Malta and Luxemburg). More details, for 
example data for each member state and key assumptions, can be found at the referred website.  


 


Table 17    External costs of electricity production in the EU (in cent/kWh) 


Source/study €cent/kWh 


ExternE 1.56 


CAFE/WHO (low) 2.12 


CAFE/WHO (high) 4.44 
Note: Data in 2000 € based on emissions from 2003 
Source: http://www.methodex.org/European%20electricity%20externalities.xls 


For green house gases, first of all CO2 there are no agreed monetary value to be used across EU. A 
damage cost value CO2 and other GHGs would be difficult to estimate. Instead it is suggested to use 
an estimate of the cost based on the abatement costs. Policies such as the EU Emissions Trading 
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Scheme is likely to set a cap on the total emission, which means than action that increases or 
decreases CO2 emissions will not impact to total EU level of emissions40. 


In the SEA, it is recommended that the reference value for CO2 unit value is the future price of the 
relevant period of analysis. For instance, the price per tonne of CO2 for the period 2008-2012 was 
at the time of writing this guidance document about €20/tCO2. However, this value will change 
depending on the post 2012 overall cap on greenhouse gas emissions in the EU and the world by 
2020. For the analysis of effects that occur in the first Kyoto period 2008-2012, the reference value 
would be €20/tCO2. It is recommended that for sensitivity analysis the price would be varied. 


For additional wastewater generated there are no EU wide unit costs to apply. As part of 
implementing the Water Framework Directive most member states will develop economic analysis 
and estimate the unit abatement costs for removal of such substances.  


It is unlikely that there would be many situations where additional wastewater would be generated 
in amounts significant to affect the outcome of the SEA.  


USEFUL REFERENCES 


- CAFE (2005) Impact assessment of the Thematic Strategy on Air Pollution: 
http://ec.europa.eu/environment/air/cafe/pdf/annex_sec_2005_1132_en.pdf  


- European Commission (2005a), Impact Assessment Guidelines of the European Commission: 
http://ec.europa.eu/governance/impact/docs_en.htm 
 


- NewExt (2003) New Elements for the Assessment of External Costs from Energy Technologies: 
http://www.ier.uni-stuttgart.de/forschung/projektwebsites/newext/newext_final.pdf 


 


B.2 Economic impacts 


These checklists support the analysis of economic impacts (see section 3.5.4). The term ‘change’ 
used in these checklists can refer to revenues or costs/cost savings.  These checklists should be used 
for all relevant supply chains (i.e. supply chain of an alternative substance) and not just the current 
supply chain using the substance being proposed for restrictions or another form of RMO.  


 


Investment and sunk costs   


What do we mean by investment and sunk costs? 


Investment costs refer to the purchase of capital equipment such as plant and machinery. ‘Sunk 
costs’ refer to investments which have already been paid for, and cannot be recuperated by selling 
the investment. Thus, sunk costs no longer figure in the decision making process of the company.  
For example, once an unpatented product is brought to the market, research and development costs 
                                                 
40  It can be argued that if there is cap and trade policy regarding a certain type of emission that specifically makes sure 
that a given cap (target) will be achieved, then implication of changes in emissions should be measured by the price of 
treading emissions.  



http://ec.europa.eu/governance/impact/docs_en.htm
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are sunk costs.  


Types of investment costs 


 Change in innovation and research & development costs 


 Change in performance testing costs 


 Change in property rights costs 


 Change in equipment costs 


 Change in modification costs  


 Change in general site and operations costs 


 Change in decommissioning costs 


 


Operating and maintenance costs  


What do we mean by operating and maintenance costs? 


These costs often vary in direct proportion to changes in output, such as raw materials, components, 
labour and energy used in manufacturing (i.e. variable costs), but there will also be fixed operating 
costs.       


Types of operating costs 


Energy costs 


 Change in electricity costs 


 Change in natural gas costs 


 Change in petroleum products costs 


 Change in coal or other solid fuels costs 


Materials and services costs: 


 Change in transportation costs  


 Change in storage costs 


 Change in distribution costs 


 Change in packaging and labelling costs 


 Change in replacement part costs 


 Change in auxiliary costs, such as chemicals, water 


 Change in environmental service costs, such as waste treatment and disposal services 


Labour costs: 


 Change in operating costs, supervisory costs and maintenance staff costs 
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 Change in training costs of the above staff. 


Types of maintenance costs 


 Change in sampling, testing and monitoring costs 


 Change in insurance premium costs 


 Change in marketing costs, license fees and other regulatory compliance activities  


 Change in emergency provision costs 


 Change in other general overhead costs (e.g. administration) 


Subsequent (indirect) costs: 


The implementation of a new technique can lead to changes in the production process, which again 
might lead to increasing costs, for instance, a drop in system effectiveness or inferior product 
quality. Derived costs should be assessed as far as possible and clearly identified when reporting the 
results. 


 


Revenues 
 


What do we mean by revenues? 


Revenue refers to value received in the market for the quantity of the product sold.  


Revenue sources: 


 Change in sales 


 Change in production efficiency / downtime 


 Change in interest on working capital  


 Change in residual value of equipment  


 


Regulator costs 
 


What do we mean by regulator costs? 


The costs of regulation to the competent authority (or ‘regulator’) are known as regulator costs.  


Types of regulator costs? 


 Change in administrative costs associated with, for example, licensing an activity 


 Change in inspection and monitoring costs (e.g. of imports, of emissions, etc.) 


 Change in costs of any scientific modelling, sampling and testing 


 Change in enforcement costs 


 Change in income stemming from changes in permitting or taxed activities 
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Subsequent (indirect) benefits 


The implementation of a restriction may lead to changes in the requirements of the regulator, which 
again may lead to lower costs, for instance, a reduction in labour costs or redistribution of expertise.  
Derived benefits should be assessed as far as possible and clearly identified when reporting the 
results.   


 


Downstream user and consumer costs 


What do we mean by downstream user and consumer costs? 


Consumer costs are costs that affect the end product consumer. Some of costs mentioned above are 
relevant to downstream users (i.e. Revenues, avoided costs and benefits) as well as the ones listed 
below. 


Types of consumer costs 


 Change in the lifetime of the end product 


 Change in market price 


 Change in annual maintenance /repair costs (i.e. if the product is not as durable)  


 Change in effectiveness of the end product  


 Change in the availability and choice 


Types of downstream user costs 


 Change in the lifetime of the suppliers product (i.e. from a manufacturer/importer) 


 Change in the market price of the suppliers product  


 Change in effectiveness of the suppliers product 


 Change in the availability and cost of using an alternative  


 


B.3 Social impacts 


This checklist supports the analysis of social impacts (see section 3.6.3). The term ‘change’ used in 
this checklist can refer to an increase or a decrease.  This checklist should be used for all relevant 
supply chains (i.e. supply chain of an alternative substance) and not just the current supply chain 
using the substance being proposed for restrictions or another form of RMO. 
 


Employment Impacts 


What do we mean by employment impacts? 


Employment impacts refer to not only to the change in total employment but also to the change in 
the types of jobs and where they are located.  It is important to consider both the change in 
employment for those industries currently using and manufacturing the substance and also changes 
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in employment due to a change in demand for an alternative product or process.     


How realistic is it to obtain quantitative information? 


In most cases it will not be possible to obtain quantitative information on employment impacts 
especially on specific issues such as different occupational groups (especially without consultation 
with industry representatives and trade associations) but a “good” SEA would at least qualitatively 
consider how the proposed restriction may affect impacts such as different occupation groups (e.g. 
which kind of jobs and skills could be most affected under the proposed restriction). 


Number of jobs 


 Change in labour required by upstream suppliers (including upstream suppliers for an alternative) 


 Change in labour required for manufacturers of the substance / alternative  


 Change in labour required for transporting the substance / alternative  


 Change in labour required for distributing the substance / alternative  


 Change in labour required for storing the substance / alternative 


 Change in labour required by downstream users 


Occupational groups 


  Change in demand for unskilled workers 


  Change in demand for manual workers 


  Change in demand for skilled and specialist workers (particular relevant for niche industries) 


  Change in demand for management positions 


Location 


  Change in employment for each Member State 


  Change in employment overall inside of the EU 


  Change in employment overall outside of the EU 


 


Other relevant social impacts 


Working environment 


 Change in job quality 


 Change in training available 


 Change in worker rights and protection 


 Change in job security 


 Change in employment conditions 


 Change in support given to families 
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Workers 


 Change in the number of children employed 


 Change in the number of forced labour 


 Change in average wages and salary 


 Change in the good labour criteria of ILO 


 Change in working hours / patterns (e.g. more part time or shift work) 


 Change in equality – gender, race, ethnic origin 


Consumer welfare 


 Change in utility (satisfaction) - from loss in functionality of the product  


 Change in utility (satisfaction) - from loss in durability of the product 


 Change in utility (satisfaction) - from product no longer being available   


 Change in utility (satisfaction) - for any other reason 


 


Outlined below is a more detailed approach to analysing employment. This should only be 
considered if the simple approach shown in section 3.6.3 deems further analysis is required.   


Task 1 Estimate the change to employment 


 Estimate the change in employment based on the best available information. It may be 
possible to estimate the change in the typical number of people required within the 
process using a representative firm(s), followed by up-scaling to the relevant geographic 
area.  Some form of sensitivity analysis should be carried out when up-scaling the results 
(uncertainty analysis techniques is discussed in the Appendix E). 


Task 2  Estimate leakage effects  


 The change in jobs occurring outside of the geographical scope of the SEA should be 
excluded from the change in employment.  The geographical scope of the SEA should 
have been determined in stage 2 (Setting the scope of the SEA).   


Task 3 Estimate the displacement effects 


 The change in employment should consider any redistribution or substitution of jobs 
elsewhere within the geographical scope of the SEA.  It may help to consider what type of 
jobs may be lost / created. Consider the skills required for these jobs to determine whether 
these skills are in demand elsewhere within the local region area.   


 TIP BOX 


If industries downscale or relocate, consider: 


• Will industries take some of the employees with them i.e. highly skilled specialist workers, long 
serving workers who have a lot of experience and are well trained 


• Redistribution - Can employees find jobs easily within the local area (consider the types of jobs 
available and the skills of these workers) 


 151







SOCIO-ECONOMIC ANALYSIS – RESTRICTIONS 


  152


• Substitution of jobs – e.g. change from manufacturing jobs to jobs related to distribution and storage 
and service. 


 Similarly if demand for an alternative products increases, consider: 


• Will demand result in more labour or more investment in capital 


• Redistribution of resources – will current employees change working hours/practices to meet the extra 
demand (e.g. longer shifts rather than extra workers) 


• Redistribution within the local economy – will these jobs be taken up by those unemployed or will they 
be taken up by people already employed within the area (this is a transfer of labour and should not 
considered an additional social benefit); Tip - Consider the skills level of unemployed people in the 
area and whether it is sufficient for the jobs being created.  


Task 4 Estimate the types of jobs and skills level in the local region 


 Estimate either the skills (or qualifications) of people in the region where these industries 
are located and the types of businesses located within the local region.  This information 
should be available in national census data. 


 TIP BOX 


Use the Travel to Work  Area (TTWA) to define the local region 


The TTWA represents the area in which the majority of the people that could work on a manufacturer’s site 
would also live.  The fundamental criteria for the TTWA are that, of the working population in the area, at 
least 75% actually work in the area.  For example if over 75% the working population work within 20km of 
the site, this can be used as the TTWA. In order to collect and analyse data using national census data, the 
TTWA can be approximated using for instance Super Output Area boundaries41.  


Task 5 Estimate the effect on the area of these jobs 


 Determine what type of jobs may be lost / created in the region and how this relates to the 
types of businesses located in these regions, to determine how significant these jobs are 
within those regions affected.  


 TIP BOX – Some useful social indicators that can be found in national census data 


• Number of people employed relative to the working age population in the local area 


• Relevant employment sector distribution in the local area e.g. manufacturing, construction, transport 
storage and communication 


• Job occupation type in the local area e.g. managers and senior officials, plant and machine operatives 


• Qualifications of people in the local area who are of working age  


Task 6 Estimate other relevant social impacts 


 Determine what impact changes in net employment have on other relevant social impacts 
such as job security and working hours.  In most cases it may only be possible to 
qualitatively infer these impacts. 


                                                 
41 Super Output Areas are a geographic hierarchy used by UK government to report small area statistics in England and 
Wales. There are three layers of Super Output Area – lower, middle and upper –typically the middle layer is used i.e. 
areas with a minimum population of 5,000 people and mean population of 7,200. 
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C.4 Trade, competition and wider economic impacts 


 


This section supports the analysis in section 3.7.3  


In particular:  


Task 1 – Analyse the market to determine the ability to pass through additional costs 


 


Extent of the market 


A good starting pointing point is being able to identify the size of the market. The analysis 
undertaken in stage 2 when identifying the relevant markets and geographical boundaries should 
provide a good basis for determining the extent of the market (and further information may become 
available as part of the data collection for economic impacts).  The size of the market can be 
broadly defined as a:  


• ‘Local’ market – this is where there is a need for goods and services to be near to the customer.  
This can be limited to a region or regions within a single member state. 


• ‘Regional’ market – this is generally limited to a few neighbouring member states 


• ‘EU market’ – this is when the product is traded within EU member states but not globally 


• ‘Global’ market – this is where firms are competing against competitors from all over the world 


TIP BOX 


Information that could be useful to help determine the size of the market 


• The location of manufacturers (and their relative size) 


• Where are the main suppliers are located 


• Import/export trade data to find out the flow of materials and the size of the market 


• Sales data to see the value of the market and where the main downstream users and end customers are located  


• Physical characteristics of the product – is it easy to transport the substance & feasible to do so over long distances  


 


Price elasticity 


There may be an option to pass on any additional costs of restrictions (e.g. additional cost of the 
alternative) on to downstream users and the end product customer.  Price elasticity is a term used to 
describe how sensitive downstream users and the end product customers are to changes in the 
manufacturer’s price.  For some products such as petrol and pharmaceuticals (not covered under the 
remit of REACH), downstream users and customers might not be happy with price increases, but an 
increase does not have a significant impact on demand so the prices of these products are described 
as ‘inelastic’.  If inelastic prices are a characteristic of that industry sector, then it can be relatively 
easy to pass on the costs to downstream users and the end product customer. 


Price changes in other products can have a far greater impact on demand and downstream users and 
the end product customer can be very sensitive to changes in price.  The prices for these products 
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are described as ‘elastic’.  When the price is elastic, it is difficult to pass on the costs to downstream 
users and the end product customer so the manufacturer/importer may have to bear the brunt of any 
increase in costs. It will be important to consider the elasticity of the product along the whole 
supply chain and what impact this could have on the long term viability of the industry. 


Some issues that might affect the elasticity of the price of a commodity include; the level of 
competition in the sector, the power of downstream users and buyers, the power of suppliers 
(upstream), and the ease with which downstream users and end product customers can switch to an 
alternative product.  


TIP BOX 


Information to assess price elasticity  


It is advisable to consult with an economist as determining price elasticity can be very complicated. The main 
information considerations are explained below. It is quite a comprehensive list of information (although not 
exhaustive) which may not be relevant for all types of restrictions. 


1. Information about the bargaining power of downstream users and the end product consumer to dictate the price that 
a manufacturer can charge.  


Try to find information about the rivalry within the sector, economists typically try to use the concentration ratio (CR) 
(or the Herfindahl-Hirschmann Index which is more difficult to find). The CR indicates the percent of market share held 
by the four largest firms (although it maybe possible to find data for the largest 8, 25 and 50 firms in an industry).  
National census and other forms of statistical reporting often report the CR for major Standard Industrial Classifications 
(SIC’s).   


2. Information about the bargaining power of suppliers to charge a high price for raw materials required by 
manufacturers. 


This will affect the operating costs of the manufacturer.  These costs can either been absorbed by the manufacturer or 
passed on to downstream users in the market price.  


3. Information about the threat of new entrants 


The threat of new entrants could reduce prices. If manufacturers (or the industry in general) are making large profits this 
would encourage new firms to ‘enter the market’ and try to take a share of the profits being made. Several factors would 
influence the decision of a potential new entrant and in general a lot of this information can be obtained through desk 
based research and the use of sector /industry experts.   


4. The threat of alternatives 


The threat of alternatives could reduce prices depending on how real the threat is. A real threat is likely to make the 
price elastic, whereas when the threat of alternative is low then the price is more likely to be inelastic. Some of the 
information can be obtained from sector/industry experts or by consultation with downstream users.  


 


Competitive rivalry 


In a sector where there is little or no differentiation between the products that are supplied by a 
large number of manufacturers then competition is fierce. This might be the situation in industries 
such as metals, bulk chemicals and cement where individual manufacturers have little flexibility for 
setting or increasing prices.  Where the threat of competition is large, opportunities for 
manufacturers to pass on any additional costs of a restriction to downstream users and the end 
product customer are limited (this is particular relevant when there is a real threat of imports from 
outside the EU and/or there is a real threat that downstream users will use an alternative).  


Alternatively, if the sector is characterised by more specialist products, and where there is an 
opportunity to differentiate one manufacturer’s product from that of the competition, then there may 
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be more flexibility on the price. In these situations there is more opportunity for the operator to pass 
the costs to the customer. 


Since a restriction is a community wide action, this should not be a significant issue as regards 
intra-EU competition (this is not to say that a restriction would not have a disproportionate impact 
on a particular Member State).  However, it may be an important issue if there is a considerable 
degree of EU-external competition.  In a situation where the risks (e.g. human health risks) are only 
related to the manufacturing of a product, a manufacturer outside of the EU that is not subject to the 
conditions of the restriction (i.e. there is no ban on the import of the finished product) is likely to 
gain a competitive advantage over EU manufacturers who have to manufacture the same product 
using an alternative (i.e. more expense alternative - substance or process).  


 TIP BOX 


Information that could be useful to assess competitiveness 


Competitiveness is a comparative concept of the ability and performance of a firm, sub-sector or county to sell and 
supply goods and/or services in a given market.  Information that may be relevant to gather is listed below. Generally 
some of this information can be obtained from desk based research, although the majority of this information can only 
be obtained from manufacturers and trade associations.    


• number of competitors in the market 


• Market share of competitors   


• rate of growth in the industry 


• exit barriers – i.e. costs to leave the industry 


• diversity of competitors – is this the only substance they make/sell? 


• Product differentiation 


• cost of manufacturing per unit (alternatively the cost of value added)   


• level of advertising expense 


 


Resilience of the industry 


‘Resilience’ describes the supply chains ability to absorb any increase in costs due to a proposed 
restriction, while ensuring that it remains viable in the short-, medium- and long-term.  In order to 
ensure this viability, manufacturers and downstream users in the sector will need to be able to 
generate sufficient financial returns on an ongoing basis to be able to invest in, for example, process 
development, product development or safety and environmental improvements.  Any increased 
costs associated with a proposed restriction (e.g. for downstream users this could be the cost of 
using an alternative or the cost of using the manufacturers modified product or the cost of importing 
– if this is applicable under the scope and conditions of the restriction) will either need to be 
absorbed along the supply chain (i.e. by the manufacturer or downstream users) or passed on to the 
customer.  
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TIP BOX 


Information that could be useful to assess resilience 


It may be possible to gather information such as that listed below about specific companies via credit reports and 
financial reporting to shareholders.   


• Current assets and current liabilities 


• Equity capital and total liabilities 


• Operating profit and financial costs 


• Gross profit and sales 


• Net profit after tax 


• Share capital, reserves and long term loans 


If this information is not available (perhaps due to confidentiality or because that this information does not need to be 
disclosed) it may be possible using the same sources to find an industry average for profitability, liquidity and solvency. 
Alternatively consider desk-based research looking into how volatile the market may be and how the industry has 
performed when demand for these goods was low and when it was high.  


 


The main sources of trade, competition and wider economic impacts are likely to be from: 


• Statistical services and in particular Eurostat 


• Member State specific trade data i.e. uktradeinfo (part of HM Revenue & Customs) 


• Financial reporting to shareholders and company credit reports  


• Published information i.e. websites, journals and reports 


• Consultation with industry that is producing or using the substance (trade associations and 
individual companies) 


• Consultation with industry that is producing or using alternatives to the substance (trade 
associations and individual companies)  


• Research groups 


• Expert estimates  


 


Task 1 - Analyse the market using ‘Porter’s five forces theory’ 


The purpose of analysis the market situation using for example “Porter” theory is to gain an 
understanding of how the proposed restriction will affect competition and competitiveness. 
Specifically it will help to determine: 


− Whether additional costs be passed on to downstream users and consumers 


According to Porter’s view, the rules of competition are embodied in five forces that shape the 
structure and intensity of competition: 
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1. rivalry among existing firms 


2. the bargaining power of suppliers (upstream supply chain) 


3. the bargaining power of buyers (downstream users and the end product customer) 


4. the threat of alternative products or services 


5. the threat of new entrants 


The strength of these five forces varies from industry to industry, and can change as an industry 
evolves over time.  In most cases undertaking a five forces test will require specialist expertise, 
although it will not require any economic modelling capabilities. 


Rivalry among existing firms 


Strong rivalry in a sector (i.e. between competing manufacturers, or competition within each 
downstream user market) is likely to result in strong competition on price and may possibly 
constrain profit margins and, therefore, the sector’s ability to absorb or to pass on any costs of the 
proposed restriction.  The concentration, or number of players in the market, can indicate the level 
of rivalry in the sector (the concentration ratio (CR) can give an indication of the concentration in 
the sector).  If overcapacity exists, then there will be limited opportunity to gain market share (this 
can sometimes be the case in sectors where products are sold to a standard specification, such as 
cement).  Also, if there are high exit barriers (i.e. high shutdown costs) then these factors are likely 
to lead to strong rivalry within the sector. 


Bargaining power of suppliers (upstream supply chain) 


If there are a large number of manufacturers/importers in a sector or a small number of downstream 
users and the end product consumers, then there is likely to be keen competition on price.  
Upstream suppliers might also be in a powerful position if the manufacturers / importers are 
constrained by high switching costs (i.e. re-tooling or increased transport costs) and cannot switch 
upstream suppliers easily.  A good indication of this is the size of the market i.e. an international 
market would imply that switching costs are low.  If a sector is only a small outlet for an upstream 
supplier, then the supplier is again in a powerful position and can dictate the price and reduce the 
manufacturer’s ability to bargain for lower costs. 


Bargaining power of buyers (downstream users and the end product consumer) 


If a sector is characterised by a small number of buyers (downstream users and the end product 
consumer) taking a significant market share of the sales, then the buyer tends to be in a strong 
position and can exert more influence on the price.  The ability of existing manufacturers in the 
sector to pass on any costs of restrictions may, therefore, be constrained. However when the product 
is a small fraction of the buyer’s costs, there may be more flexibility to pass the costs on.   


The buyer may also be able to influence the market price, if there is low cost to switching to an 
alternative (i.e. process/substance).  Similarly, if a competing manufacturer uses a more expensive 
alternative (i.e. process/substance) it may not necessarily be able to charge a higher price, because 
of significant buyer power, forcing the manufacturer to absorb the higher cost of the alternative.  


Threat of alternative products or services 


Where the buyer has the option of switching to an alternative product, then this may present a threat 
to the sector (for example, aluminium and plastics are increasingly being used as raw material in the 
production of cars, as a substitute for steel), then the opportunities to pass on increased costs to the 
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buyer are limited. The buyer may initially be reluctant to make the switch because of the cost of 
investment cost of modifying their process that they would have to make to accommodate the 
switch, but as the cost of restrictions increases and these costs are reflected in product price 
increases, the threat of buyers switching to substitute products may become more of an issue.  


In the context of restrictions, this issue can be less significant (compared to an authorisation under 
REACH), because from society’s point of view it is a shift in ‘market share’ from one industry to 
another (e.g. from steel to non-ferrous metals and chemicals). However it becomes an important 
issue when it results in changes in employment and revenue going to competitors located outside of 
the EU. 


Threat of new entrants 


Highly profitable markets tend to attract new entrants. This threat tends to be constrained if there 
are high entry barriers (new equipment, access to distribution channels, customers switching costs, 
legal permits, etc.). An important consideration for restrictions proposals is increased costs (i.e. 
from using an alternative product, change in process) which could make non EU companies more 
competitive in the market, prompting EU industries to consider relocating outside of the EU. 


 


This section supports the analysis in section 3.7.3  


In particular:  


Task 2 – Determine the resilience of the industry using financial ratios    


 


Task 2 - Determine the resilience of the industry using financial ratios 


For a firm to be economically viable it must be able to adapt and grow under varying economic 
conditions and fluctuations within its industry. Analysing the viability of an industry using the 
financial rations will help to determine whether additional costs on the industry will limit any 
further growth in industry or even put part of the industry out of business. 


To be economically viable a firm must maintain sufficient: 


• Liquidity; 


• Solvency; and 


• Profitability  


 


Liquidity is a short-term measure of the health of a company and describes the company’s ability to 
pay off its immediate liabilities. This appendix includes a method for calculating both the ‘current 
ratio’ and the ‘quick ratio’, which are routinely used to describe liquidity. 


Solvency of a company describes the company’s ability to fulfil its obligations in the longer term. 
Solvency is when a firm’s assets exceed its external debt (liabilities). Therefore the firm has a good 
financial basis or stability and, as such, solvency is a good measure for the overall well being of the 
company. If external debts are greater than the asset values, a state of insolvency exists. 
Calculations for ‘debt/asset ratio’ and ‘interest coverage’, which are routinely used to describe 
solvency, are included in this appendix.  
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Profitability:  Companies with higher profit margins and overall profits will find it easier to absorb 
any increase in production costs (this is mostly a distributional impact to society). A business that is 
both solvent and liquid will not necessarily be profitable. A simple definition of profit is revenue 
after costs have been deducted. More importantly profit can also indicate the return on capital 
invested i.e. it compensates the owner of the capital for the loss of the capital for any other potential 
use. This is usually a good basis for investors to determine whether the return on their investment 
will yield an adequate return relative to the solvency risk of the company as well as alternative 
investments elsewhere including risk-free investments. There are various measures of profitability. 
Financial ratios for ‘gross profit margin’, ‘net profit margin’ and ‘return on capital employed’ are 
discussed in this appendix. 


This section includes several financial ratios for each of these key indicators.  


 


Liquidity 


Liquidity (‘Current’) Ratio =   Current Assets 


     Current liabilities 


This is considered the main test for liquidity. There is no exact value for this ratio which can be 
used as a guide to a firm’s health as it will depend on the industry and the particular circumstances. 
Generally figures of around 1.5 are recommended though the trend is more important. A value at or 
below 1.0 indicates concern (can not meet short term debt) and values greater than 2.0 may mean 
that too much finance is tied up in short term assets. 


Acid Test (‘Quick’) Ratio =   Current Assets - stock 


        Current liabilities 


Under the acid test stock is deducted because it can be hard to quickly convert stock into cash due 
to various factors such as the weather or legislation.  Accountants recommend that the acid test ratio 
should be around 1 i.e. that there should be about €1 of liquid assets for every €1 of short-term debt. 


Solvency 


Debt/asset ratio =  total firm liabilities 
                                    total firm assets 


Debt/asset ratio is a common measure of business solvency. Generally smaller debt/asset ratio 
values are preferred to larger ones. Smaller values indicate a better chance of maintaining the 
solvency of the business should it be faced with a period of adverse economic conditions. Low 
debt/asset ratios may also indicate that the firm is reluctant to use debt capital to take advantage of 
profitable investment opportunities. Values which are less than 1 indicate a solvent business.  


Profitability 


There are various measures of profitability. This section focuses on gross and net profit margins as 
well as return to capital Employed (ROCE): 


Gross profit Margin =  Gross Profit  X 100 


              Sales  


The gross profit margin is the percentage of sales revenue before other expenses are considered. 
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Net profit margin =  net (operating) profit X 100 


    Sales 


Net gross profit margin is generally considered more significant because unlike gross margins, fixed 
overheads are taken into account. 


Return to capital employed (ROCE) =  Profit before tax and interest X 100 


                    Capital employed    


The ROCE is the percentage of return the firm is able to generate on its long-term capital employed 
in the business. It is also sometimes used as a measure of efficiency. A firm’s ROCE allows 
investors to judge the financial effectiveness of the company action and possibly be used for growth 
forecasts. A high ROCE indicates that a significant proportion of profits can be invested back into 
the company for the benefit of shareholders. The reinvested capital is employed again at a higher 
rate of return, which helps to produce higher earnings-per-share growth. A high ROCE is, therefore, 
a sign of a successful growth company. 


If the ROCE is lower than the rate of a risk-free investment such as a fixed savings account, then 
the firm maybe better off closing down, selling its assets and putting the money in this fixed savings 
account. Investors can use the ROCE to other potential investments to see who is likely to generate 
the best return. 


Consistency is a key factor of performance. Sudden changes in the ROCE could indicate a loss of 
competitiveness in the market or that more assets are held as cash. There are no firm benchmarks 
because ROCE can be low during periods of recession, but as a very general rule of thumb, ROCE 
should be at least double the current interest rate. An ROCE any lower than this suggests that a 
company is making poor use of its capital resources. 
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Introduction 


This appendix outlines alternative valuation techniques for estimating the monetary values of 
human health or environmental impacts.  The Commission’s Annexes to Impact Assessment 
Guidelines (chapter 11) provides information on a range of valuation techniques. 


This appendix provides a few more details on most of the techniques including how they could be 
used in an SEA. The appendix is intended to provide only an introduction to the different 
techniques available.  More detailed information and specialist expertise should be sought before 
carrying out the valuation of impacts.    


The valuation techniques described in this appendix present several alternative approaches to 
establishing monetary values for impacts or changes where there is not market price that can be 
applied. The valuation techniques will therefore primarily be relevant for human health and 
environmental impacts. They could however also be relevant in situations where a restriction 
proposal will result in a quality change to a good or service.  


Traditionally in chemicals risk management, value transfers have often been used to value 
impacts such as environmental and human health impacts. The remaining techniques 
presented in this appendix have not usually been used partly because it is more difficult to 
apply them to chemical risk management but also because they require a lot of resources to be 
devoted to gathering data.  The Authority should take this into consideration when planning 
their resources and budget. 


It should also be kept in mind that valuation techniques such as avoided costs and in some 
cases resource costs are not providing valuation of the impacts as such and there they should 
be applied with care making it clear why they are used.  


Where can I find more information about valuation technique? 


Economic literature on valuation techniques is plentiful. A couple of more recent books include: 


o Freeman, A. Myrick; “The Measurements of Environmental and Resource Values: Theory 
and Methods”, Resource for the Future Press, 2003 


o Carson Richard: “Contingent Valuation: A Comprehensive Bibliography and History”, 
Edward Elgar Pub, 2008.  


C.1  Value transfers 


What is this technique? 


Value or benefit transfer is the process of taking information about monetary values (which can be 
benefits or costs) from one context (the ‘study site’) and applying it to another context (the ‘policy 
site’).  


Due to constraints on time and resources, it is unlikely to be practicable to conduct new valuation 
studies when developing an SEA. Therefore, estimated values can be transferred from previous 
studies with similar characteristics. The context in which the original valuation study was conducted 
is often termed the ‘study site’, and the site where the new value estimate is needed is termed the 
‘policy site’. Value transfer can be used across different sites (spatial value transfer) or at one 
specific site over time (temporal value transfer).  The main assumption with value transfers is that 
estimates of the value of an impact at one site are able to provide a reasonable approximation to the 
value for another site with similar conditions.  
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How is this technique used? 


Typical steps in value transfer are as follows: 
 


• Determine the type of value required (e.g. cost associated with a particular health impact) 


• Conduct a literature review to identify relevant valuation studies 


• Assess the relevance of study site values for transfer to the site in question 


• Assess quality, consistency and robustness of study site data 


• Select and summarise the data available from the study site 


• Transfer values from study site to the policy site in question, adjusting as appropriate (e.g. 
for purchasing power) 


• Determine how to aggregate impacts in relation to site in question, e.g. households affected, 
area of influence, and so forth.  


The key step is transfer from the study site to the policy site.  There are different ways to do this 
transfer depending on the differences in the characteristics of the study site and the policy site.  The 
following types of transfer can be applied: 
 


• Single value transfer (e.g. the willingness to pay for protecting a natural site estimated at 
€100/person surveyed in the original study is used irrespectively of the size or qualities of 
the site) 


• Marginal point value transfer (the value of €10/ha/person is used taking account of the size 
of the area) 


• Benefit function transfer (the transfer includes several attributes, size of area, number of 
species, income of surveyed population, etc) 


• Meta value analysis (a number of studies are used to estimate a value to be used for the 
benefit transfer)  


 


What difficulties can arise when using this technique? 


• The quality and/or availability of existing studies are often insufficient. A value transfer is 
only as reliable as the original study; 


• The expected change of new projects or policies is outside the range of previous experience; 


• Problems occur with converting a discrete change (i.e. in environmental quality) into 
marginal values to value the new policy; 


• Problems occur trying to value a gain (i.e. in environmental quality) when the valuation 
relates to a loss (in environmental quality); 


• Differences in the study site(s) and the policy site cannot be or are not accounted for in the 
transfer model or procedure. 
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When could this technique be used? (within the SEA process) 


It is not feasible to estimate all impacts in a typical SEA using the data that will typically be 
available.  Value transfer methods may be particularly useful for an SEA where a ‘rough and ready’ 
indication of impacts may be sufficient to reach a judgement.  They are also particularly relevant 
when time and financial constraints rule out the use of other valuation techniques. 


Chapter 4 on impact assessment includes a table with benefit transfer values that has been 
developed as part of an EU initiative.  They cover some health and environmental impacts and have 
been developed through a meta analysis approach and agreed amongst the Member States.  


 


Example of how to use this technique 


There are some existing databases of valuation studies and it can be expected that further databases 
will become available in the future.  Currently, the EVRI database is one example of a valuation 
study database.  EVRI includes about 1500 to 2000 valuation studies and new studies are added 
regularly.  Whilst use of valuation studies are likely to be relevant for an SEA in only a limited 
number of cases, the example below shows how one can use benefit studies to get an understanding 
of the likely order of magnitude for certain impacts.  


Valuation of recreation benefits are particularly well covered as this type of use value has been 
subject to many studies.  One of the studies that can be accessed in the EVRI database is a study 
that summarised values available for recreation benefit42, drawing upon values from a number of 
primary studies.  It is therefore a meta study and provides the basis for using meta value benefit 
transfer.  The meta analysis is likely to provide a more robust basis for the benefit transfer than 
transfer from studies covering individual sites.  


This study summarises the value of different recreational activities.  It includes, for example, the 
value attributed to swimming and fishing.  A monetary welfare value is given in $ per activity day 
per person.  The mean value for swimming is $21 per day per person, while the mean value for 
fishing is $36 per day per person.  The uncertainty is given by the gross range of values; for fishing 
the range is from $2 to $210 per person.  (This highlights the uncertainties inherent in such an 
approach and uncertainty analysis – see Appendix F – is likely to be a fundamental part of any SEA 
using value transfer techniques. Where possible a more plausible range could be used i.e. weighted 
average or confidence interval around a mean value) 


Before using such values, the issues listed above, regarding considering whether the benefit values 
are suitable for transfer, need to be addressed.  


In this case, most of data are from North American studies.  One needs to consider whether this 
affects the applicability for use in the EU.  This covers two aspects: i) Are there differences in 
income levels and ii) are there differences in preferences for recreational activities.   


In this example, the difference in income levels can be measures as by the difference in GDP/capita 
in EU and in the US. The GDP values needs to be based on purchase power parity (PPP)43. It means 
that there is accounted for differences in price level (if the nominal income/capita in country A is 
twice that of country B but all prices of goods and services are also twice as high in country A, then 
the PPP adjusted income/capita will be the same).  


If it is further assumed that there is no reason to believe in any particular difference in preferences 
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for these recreational activities the values can be used.   


The conversion of the above willingness to pay results from $ 1996 values to € in 2007 prices 
includes the follow steps: 


• Conversion of $ to € based on 1996 exchange rates; 


• Adjustment of the values by the difference in household income in 1996;   


• Adjustment of 1996 value to 2007 price level by using EU inflation rates for the period 1996 to 
2007. 


The conversion of estimates from one currency to another and from prices in the year of the study to 
present prices is described in Section 4.8. In this example there a few complications. In 1996, the € 
was not established as real currency but existed in the form of ECU. Its value are comparable to the 
€ and it is therefore used. Based on the Eurostat database the exchange rate is estimated at 0.79 € 
per $. (average exchange rate for last quarter of 1996)  


Adjustment for the effect of different levels of wealth is complicated by the fact that EU in 1996 
was only EU15. The new member states have GDP levels that are relatively low but they 
experience high annual growth. It is therefore a question how to account for that. GDP/capita figure 
for 1996 show a difference at 70 to 80% between US and EU while the more recent figures are 
down to about 50%. Here the adjustment is based on 2007 data.  


 GDP per capita  (PPP) 2007 estimates 


European Union 


28213 


United States 


43444 


Ratio 
1.54 


  


Based on Eurostat data the EU inflation (EU 27) from 1996 to 2007 is about 40%.  


All three steps in adjustment of the original willingness to pay estimate are illustrated below.  


 
Original 
estimate 


Currency 
adjusted 


Adjusted for EU 
income and 
price level 


Final 
adjusted 


value 


 $ in 1996 
prices 


€ in 1996 
prices 


€ in 1996 prices € in 2007 
prices 


Swimming 21 17 11 15 


Fishing 36 28 18 25 
 


As it can be seen this conversion it not straightforward and it is therefore recommended to consult 
economic expert advise in the case of this kind of benefit transfer.   


If in an SEA a number of natural sites in the EU were expected to be affected, recreational values 
could be used to develop estimates of the order of magnitude for the possible loss (or gain) that 
would be expected to occur. The values could be used through an assessment of how many people 
currently undertake recreational activities and whether those activities would be prevented due to 



http://en.wikipedia.org/wiki/European_Union
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contamination (or improvement) of the sites.  If in total 500,000 person days of fishing would be 
affected, the potential loss would be €14 million per year with range of €1 million to €82 million. 


If the number of people affected were not known, a sensitivity analysis following what we have 
called the ‘backwards calculation’ approach could be undertaken (see Section 4.4 and 4.5 of the 
main guidance for descriptions of the “backwards calculation” approach).  If the total economic cost 
difference between the two SEA scenarios was estimated to be €100 million per year, the 
backwards calculation could show that if more than 3.7 million recreational fishing days were 
potentially affected, the loss would exceed the economic costs (€100 million divided by €27/fishing 
day equals 3.7 million days).  If additional information indicated that the total fishing activities in 
the areas potentially affected was only 100,000 recreational fishing days, it could be concluded that 
this loss would be unlikely to exceed the economic costs. In most cases there would be other types 
of environmental effects to consider, making this kind of analysis more complex.   


 


Where can I find more information about this technique? 


EC Impact Assessment Guidelines Annexes (see chapter 11) 15 June 2005 


UK Treasury Greenbook (Chapter 5) 


The Environmental Valuation Reference Inventory is a searchable database of valuation studies of 
environmental benefits (and human health) and is intended as a tool for facilitating benefits transfer. 
http://www.evri.ca/  


Technical guidance document on the use of socio-economic analysis in chemical risk management 
decision making (OECD 2002) 


Central Queensland University: A Systematic Database for Benefit Transfer of NRM Values in 
Queensland  


Cost-Benefit Analysis and the Environment Recent Developments (Chapter 17) -OECD 2006 


C.2 Stated preference 


What is this technique? 


The basic idea behind any stated preference (SP) technique for estimating impacts which are 
typically not assigned a value through the market (non-market prices) is to quantify a person’s 
willingness to bear a financial cost in order to achieve some potential (non-financial) improvement 
or to avoid some potential harm.  SP approaches are based on hypothetical markets and rely on 
asking people hypothetical questions utilising questionnaires.  These questions can ascertain the 
economic value people attach to certain goods and services. With any study conducted using 
questionnaires, the reliability of the valuations are only as good as the actual questions and the 
language used (i.e. any bias in the language or options available will affect the usefulness of the 
results). 


Within the class of SP methods, there are two alternative groups of techniques:  the contingent 
valuation method (CVM) and choice modelling (CM). 


Contingent valuation method (CVM) 


When deploying the CVM, the examiner constructs a scenario or hypothetical market which is then 



http://ec.europa.eu/governance/impact/docs/key_docs/sec_2005_0791_anx_en.pdf

http://greenbook.treasury.gov.uk/chapter05.htm#benefit

http://www.evri.ca/

http://www.olis.oecd.org/olis/2002doc.nsf/43bb6130e5e86e5fc12569fa005d004c/5505e1b88e944fcbc1256b7d00582a71/$FILE/JT00122669.PDF

http://www.olis.oecd.org/olis/2002doc.nsf/43bb6130e5e86e5fc12569fa005d004c/5505e1b88e944fcbc1256b7d00582a71/$FILE/JT00122669.PDF

http://facultysite.cqu.edu.au/FCWViewer/view.do?page=2598

http://facultysite.cqu.edu.au/FCWViewer/view.do?page=2598

http://www.oecd.org/dataoecd/37/53/36190261.pdf
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posed to a random sample of the population to estimate their willingness to pay (WTP) for an 
improvement or their willingness to accept (WTA) monetary compensation for the decline in 
quality (e.g. in terms of environmental quality).  Based on survey responses, examiners estimate 
values such as the mean and median WTP for an improvement or willingness to accept 
compensation for a decline in quality.  


Choice modelling (CM) 


In applying CM goods are described in terms of their attributes (quality, price etc) and of the levels 
that these attributes take.  Respondents are presented with various alternative descriptions of a good, 
differentiated by their attributes and the levels of these attributes, and are asked to rank, rate or 
choose their preferred alternative with respect to the set of attributes. WTP can be indirectly 
recovered from people’s choices as long as price is one of the attributes, with the advantage of 
avoiding an explicit elicitation of WTP itself.  


 


How is this technique used?  


Expert guidance is recommended when utilising SP techniques.  The following steps are needed for 
a successful SP study (Pearce et al., 2002): 


• Initial Research – What question is being answered?  What is the object or impact being valued? 
• Choice of survey method and valuation technique – Is the survey method face to face? Mail? 


Internet? Will it be CM or CV? 
• Choice of population and sample – What is the target population, and what kind of sample 


should be selected? 
• Questionnaire design – Payment vehicle (Tax, Price, Donation etc.)?  Elicitation format?  Form 


of question?  (Avoid wording questions which steer the audience in a particular direction.) 
• Testing the questionnaire – Focus groups, pilot surveys, and redesign. 
• Conduct the main survey – Redesign questionnaire and conduct main survey. 
• Econometric analysis – Construct a database of results and pass to econometrics experts. 
• Validity and reliability testing – Do the results meet validity and reliability tests? 


• Aggregation and reporting – Aggregating from the sample results to the target population. 
 


When could this technique be used? (within the SEA process) 


It is generally not expected that an SEA would include primary valuation work.  If however, the 
values at stake are sufficiently high it could be decided to undertake primary valuation.  Such 
valuation studies could be relevant for different types of impacts.  Monetary valuation techniques 
are often considered in the relation to environmental and health impacts.  They could also be used to 
assess whether a restriction/”non-use” scenario would result in a changed quality of an end product.  
The choice modelling (CM) technique was originally designed to gain understanding of consumers’ 
willingness to pay for changes in quality and other attributes of consumer goods.  By designing a 
questionnaire covering the different qualities of the end-product, the willingness to pay for a change 
in those qualities due to restriction/ban of the substance could be estimated.  


A valuation study could also be designed to specifically analyse the willingness to pay for the 
change in risks between the two scenarios.  This could enable the willingness to pay for reducing 
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the risks(s) to be analysed even if only a qualitative description of the risks is available. 


Undertaking a primary valuation study would require expert input.  There are organisations 
specialised in design of (unbiased) questionnaires, selection of representative samples and 
implementation of surveys.  


 


What difficulties can arise when using this technique? 


• Respondents may not offer a genuine response because they do not believe in the scenario  


• Results obtained are not based on actual behaviour and can therefore miss factors present in 
markets 


• It is possible for respondents to agree with the bid offered without properly considering the 
magnitude of the bid or other considerations 


• Social desirability bias occurs if respondents give responses in such a way as to portray 
themselves in a favourable light with respect to social norms  


• Statistical analysis of data can be very complex and requires expert assistance and specialist 
software 


• The payment vehicle used and framing of the questions can greatly influence results 


• The technique can be very costly and time consuming 


 


Where can I find more information about this technique? 


Ecosystem Valuation, Methods chapter 6: Contingent Valuation 


DTLR: Economic Valuation with Stated Preference Techniques Summary Guide 


NOAA Coastal Services Center - Environmental Valuation: Principles, Techniques, and 
Applications: 


DEWR - The Economic Value of Biodiversity: a scoping paper 


Technical guidance document on the use of socio-economic analysis in chemical risk management 
decision making (OECD 2002): 


Cost-Benefit Analysis and the Environment Recent Developments (Chapter 8-9) - OECD 2006 


C.3 Revealed preference 


What is this technique? 


Revealed preferences (RP) are uncovered through actual choices made by individuals in the 
marketplace and share the common feature of using market information and behaviour to infer the 
monetary value of an associated non-market impact.  Three approaches under this heading are 
introduced below.   



http://www.ecosystemvaluation.org/contingent_valuation.htm#over

http://www.communities.gov.uk/documents/corporate/pdf/146871

http://www.csc.noaa.gov/coastal/economics/envvaluation.htm

http://www.csc.noaa.gov/coastal/economics/envvaluation.htm

http://www.environment.gov.au/biodiversity/publications/scoping-paper/techniques.html

http://www.olis.oecd.org/olis/2002doc.nsf/43bb6130e5e86e5fc12569fa005d004c/5505e1b88e944fcbc1256b7d00582a71/$FILE/JT00122669.PDF

http://www.olis.oecd.org/olis/2002doc.nsf/43bb6130e5e86e5fc12569fa005d004c/5505e1b88e944fcbc1256b7d00582a71/$FILE/JT00122669.PDF

http://www.oecd.org/dataoecd/37/53/36190261.pdf
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The hedonic price method of environmental valuation uses surrogate markets in order to ascertain 
values for environmental quality.  The real estate market is the most commonly used surrogate 
market used in hedonic pricing of environmental values.  Property prices are affected by different 
pollutants such as air and noise and this as a direct impact on their value.  By comparing properties 
with otherwise similar characteristics and correcting for all non-environmental factors, information 
on the housing market can be used to estimate people's willingness to pay for environmental 
quality. 


Under the travel cost method, a demand curve for a non-marketed recreational/tourist asset that is 
dependent on the condition of its environment can be inferred from an estimated relationship 
between visitation rates and the costs of travelling to a site.  In other words, by investigating how 
much people are willing to pay to get to a site, it is possible to infer the value they enjoy from being 
at the site. 


Averting behaviour and defensive expenditure approaches are similar to the previous two, but 
differ to the extent that they refer to individual behaviour to avoid negative intangible impacts. 
People might buy goods such as safety helmets to reduce accident risk and double-glazing to reduce 
traffic noise which in turn reveals their valuation of these negative impacts. Avoided cost approach 
is explained in section B.5. 


 


When could this technique be used? (within the SEA process) 


Techniques based on revealed preferences are less likely to be useful in an SEA context.  In terms 
of preferences for avoiding exposure to chemicals in the work place or in during consumer use, 
there may be examples that could be used to assess how a population at risk would be expected to 
choose to avoid or reduce the risks and their willingness to pay for that.  To undertake a revealed 
preference study, one would need to identify a situation where workers or consumers have a choice 
between different levels of exposure to a chemical/chemicals and where the choices have a financial 
implication, such as on salary or product price.  As with the stated preference techniques, specialist 
input would be required.  


(Benefit transfer values are often based on revealed preference studies.)  


 


What difficulties can arise when using this technique? 


• Coefficients on attributes in models estimated from choices in actual settings provide only 
limited predictions of the impact of changing policies 


• Statistical analysis of data can be very complex and requires expert assistance 


• Co linearity among multiple attributes is common in revealed preference data, making it 
difficult to separate the effects of attributes and creating implausible results 


• Revealed preference methods are relatively complex to implement and interpret, requiring a 
high degree of statistical expertise 


• The techniques requires a large amount of data gathering and manipulation is required and 
can therefore be costly depending on data accessibility  
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• Problems with hedonic pricing include 


• The scope of impacts that can be measured is limited to things that are related to the 
surrogate markets involved  


• The method only takes into account perceived impacts so impacts that individuals are 
unaware of will be missed 


• Problems of the TCM include 


- The travel itself may have a value 


- The same costs might be incurred to access more than one site 


-Some of the costs are intangible (e.g. opportunity costs of time) 


• Averting behaviour has the difficulty that the market goods may have more benefits then just 
reducing the intangible negative impact being measured 


 


Where can I find more information about this technique?  


Energy, Transport And Environment Center For Economic Studies:  the development and 
application of economic valuation techniques and their use in environmental policy – a survey 


NOAA Coastal Services Center - Environmental Valuation: Principles, Techniques, and 
Applications: 


DEWR - The Economic Value of Biodiversity: a scoping paper 


Technical guidance document on the use of socio-economic analysis in chemical risk management 
decision making (OECD 2002): 


Cost-Benefit Analysis and the Environment Recent Developments (Chapter 7) -OECD 2006 


C.4 Resource cost approach 


 


What is this technique? 



http://www.econ.kuleuven.be/ete/downloads/ETE-WP-2003-07.PDF

http://www.econ.kuleuven.be/ete/downloads/ETE-WP-2003-07.PDF

http://www.csc.noaa.gov/coastal/economics/envvaluation.htm

http://www.csc.noaa.gov/coastal/economics/envvaluation.htm

http://www.environment.gov.au/biodiversity/publications/scoping-paper/techniques.html

http://www.olis.oecd.org/olis/2002doc.nsf/43bb6130e5e86e5fc12569fa005d004c/5505e1b88e944fcbc1256b7d00582a71/$FILE/JT00122669.PDF

http://www.olis.oecd.org/olis/2002doc.nsf/43bb6130e5e86e5fc12569fa005d004c/5505e1b88e944fcbc1256b7d00582a71/$FILE/JT00122669.PDF

http://www.oecd.org/dataoecd/37/53/36190261.pdf
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The resource cost approach can be used to make monetary valuations of health effects such as 
illness.  The resource costs of an illness consist of two components.  The first is the actual costs of 
illness, which are the easiest to measure.  Estimation of these costs is based either on the actual 
expenditure associated with treating different illnesses, or on the expected frequency of the use of 
different services for different illnesses together with the costs of those services.  The key problem 
in assessing the direct costs is the ability to collect data on the actual costs associated with a 
particular health end-point, given that accounting practices adopted by health practitioners have not 
generally been developed with this in mind.  


The second component of resource costs is that of lost earnings and/or time, often referred to as 
indirect productivity costs.  The costs of lost earnings are typically valued at the after-tax wage rate 
(for the work time lost), and lost home time at the opportunity cost of leisure (for the leisure time 
lost).  However, a basic drawback of including these indirect costs is that, although well established, 
the approach does not necessarily provide a reliable estimate in times of high unemployment 
(OECD, 2002).  Total resource costs are then estimated as the sum of: 


1. actual expenditure (e.g. medicines, doctor and hospital bills) per day, i.e. direct costs; and 


2. the value of lost earnings and leisure time per day, i.e. indirect costs; and 


These are then multiplied by the number of days sick and number of cases of sickness for the 
illness. 


It needs to be recognised that, because the resource costs approach focuses only on the more 
tangible costs avoided, it does not necessarily reflect an individual’s full WTP to avoid an illness 
(Freeman, 1993, in OECD, 2002).  Care is needed when WTP values include the costs incurred by 
the individuals for treating an illness, in order to avoid double counting. 


  


When could this technique be used? (within the SEA process) 


The resource costs approach is similar to any cost assessment and it could be relevant to use in the 
SEA context.  If health impacts are identified and the use of benefit transfer is not suitable, an 
estimation of the resource costs related to the health impact would be useful.  


 


What difficulties can arise when using this technique? 


• The technique is limited to specific situations which involve health impacts and therefore the 
technique will have limited applicability 


• The approach does not necessarily reflect an individual’s full WTP to avoid an illness as it 
just focuses on the resource costs e.g. losses in utility associated with the pain the individual 
suffers 


• Obtaining data on actual costs for a specific analysis may be difficult given the accounting 
practices generally adopted by health services 
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Where can I find more information about this technique? 


Technical guidance document on the use of socio-economic analysis in chemical risk management 
decision making (OECD 2002) 


Cost-Benefit Analysis and the Environment Recent Developments (Chapter 14) -OECD 2006 


C.5 Avoided cost approach 


What is this technique? 


This technique assesses the cost of measures that have been introduced with the purpose of 
preventing, avoiding, or mitigating the damages caused by, for example, use of a substance with 
non-threshold effects.  Instead of providing a strict measure of monetary values based on people’s 
willingness to pay for a product or service, the approach assumes that the costs of avoiding damages 
to ecosystems or their services provide useful estimates of their respective values.  This is based on 
the assumption that, if people incur costs to avoid damages caused by lost ecosystem services for 
example, then those services must be worth at least what people paid to avoid the damage.  
 


How is this technique used? 


The initial step for the avoided cost approach involves assessing the environmental services or other 
services which are provided.  This consists of specifying the relevant services, including how they 
are provided, to whom and at what levels.  The second step is to estimate the potential damage 
which could occur, either annually or over some discrete time period.  Finally the monetary value of 
potential damage, or the amount that people spend to avoid such damage, is calculated. 


 


What difficulties can arise when using this technique? 


• Costs incurred are usually not an accurate measure of the benefits derived which contradicts 
one of the main assumptions of this approach.  This approach should, therefore, be used as a 
last resort as social preferences for ecosystem services or individuals’ behaviour in the absence 
of those services are not considered. 


• The methods may be inconsistent because few environmental actions and regulations are based 
solely on benefit-cost comparisons, particularly at the national level.  Therefore, the cost of a 
protective action may either exceed or fall short of the benefits to society.   


• These approaches should be used only after society has demonstrated their willingness-to-pay 
for the investment in some way (e.g., approved spending for the investment).  Otherwise there 
is no indication that the value of the good or service provided by the ecological resource to the 
affected community is greater than the estimated cost of the investment. 


 


When could this technique be used? (within the SEA process) 


The avoided cost approach could be used to value impacts where an EU wide target means that 
increasing or decreasing emissions of a substance would have to be offset by changes in other 
sectors.  The avoided cost approach is suggested in relation to the emissions of CO2 and other 
greenhouse gas where it is almost impossible to derive a useful damage estimate; see Section 4.4.3 



http://www.olis.oecd.org/olis/2002doc.nsf/43bb6130e5e86e5fc12569fa005d004c/5505e1b88e944fcbc1256b7d00582a71/$FILE/JT00122669.PDF

http://www.olis.oecd.org/olis/2002doc.nsf/43bb6130e5e86e5fc12569fa005d004c/5505e1b88e944fcbc1256b7d00582a71/$FILE/JT00122669.PDF

http://www.oecd.org/dataoecd/37/53/36190261.pdf
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of the guidance. Avoidance costs might also be used to consider the impact of use of hazardous 
substances on the costs of wastewater treatment. Chemicals discharge into the sewer systems might 
require the wastewater treatment plants to increase the level of treatment as they have to comply 
with certain limit values. In this case there will not be damage to the environment as the substance 
is removed but there will be increased costs to treatment and potentially higher costs of sludge 
disposal due to high concentration of hazardous substances.   


 


Where can I find more information about this technique? 


Ecosystem Valuation, Methods, Section 5: Damage Cost Avoided, Replacement Cost, and 
Substitute Cost Methods 


 



http://www.ecosystemvaluation.org/cost_avoided.htm

http://www.ecosystemvaluation.org/cost_avoided.htm
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DISCOUNTING – APPENDIX D 


This appendix aims to give supporting guidance to section 3.8.3 on how to carry out the discounting 
of costs and benefits in an SEA. This appendix provides information on: 


• The reasons for discounting 


• Choosing the discount rate 


• Discounting rate approaches 


• Other key considerations;  


o market rates vs. social time preference rate 


o environmental and health issues 


o intergenerational issues 


o Future generation’s valuation of health and the environment 


D.1 The reasons for discounting: ‘valuing the future less than today’ 


The two main, non-exclusive reasons why the large majority of economists argue that costs and 
benefits should be discounted over time are: 


• A time preference reason, which could have two components: 


• Individuals are ‘impatient’.  Although most individuals may be (almost) indifferent as to 
whether they receive a gift in a year’s time compared to a year and one day, people will 
generally clearly prefer to have their gift today rather than tomorrow, even if both gifts are 
equally guaranteed.  Economists term this ‘pure time preference’. Some economists have 
argued that society as a whole does not or should not have this impatience as single 
individuals have.  


• Individuals are ‘mortal’.  Individuals may not be around to benefit from future consumption 
and so place greater value on present consumption (that is not to say they do not consider the 
future as many individuals have for example pensions and leave bequests for future relations).  
Government though will need to consider future generations and human/environmental/social 
catastrophe. This will be discussed later in more detail. 


• Capital is ‘productive’.  Productive capital implies that current consumption is more expensive 
compared to future consumption.  When you save /invest your money, you receive a positive 
return (interest) that allows you to consume more in the future.  This premium for not consuming 
now is a concept also referred to as ‘marginal productivity of capital’.  An individual can earn 
‘interest’ on their money invested in a savings account.  This interest in the ‘marginal 
productivity of capital’ of the savings account.   


Similarly, if a company invests in updating its existing machinery, the value of any additional 
output, is the ‘marginal productivity of capital’ for that particular investment.  If we continue 
with this analogy, new investment in say public education may result in a better educated society 
and workforce.  Here the ‘marginal productivity of capital’ could be a more productive 
workforce or savings from less training required.  If we assume consumption continues to growth 
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(as historical trends over the past century show) diminishing marginal utility of consumption 
implies that additional consumption in the future is less valuable than consumption today. 


Often, risk is mentioned as a third reason for discounting.  It concerns the uncertainty related to 
specific costs and benefits (incurred by a specific party), which is often reflected in a surcharge on 
the interest rate required for getting the financial means to incur costs and benefits at different 
points in time.  Discounting implicitly assumes that such spreading out is possible.  In the 
evaluation of investment projects such a risk mark-up is commonly used.  For an SEA, however, it 
is recommended to book such costs as a separate item, and not through the discount rate as the latter 
reflects the general price of waiting and the risk is related to specific costs of benefits only.  


As said above, the consequences of discounting are that the impacts that occur further away in the 
future have a lower PV compared to impacts that occur in the short term.  It has therefore been 
argued that discounting should not be used for certain environmental, health and intergeneration 
impacts.  Many of the arguments brought forward are essentially moral in character; for instance, is 
a fatality over 5 years less grave a matter than one over 2 years time? Should one refrain from any 
such comparison through economic evaluation?  


These considerations are valid and merit therefore separate consideration in the appraisal and 
reporting activities.  However, it is also true that in practice people, companies and governments 
make such trade-offs in everyday decisions.  Rather than doing so implicitly for a restriction 
decision, we recommend doing so explicitly so as to gain insight on the (possible) consequences 
and the trade-offs related to the decision at hand.   


D.2 Choosing the discount rate 


The choice of discount rate can alter the comparison between various impacts within the SEA.  For 
example, if the benefits of a proposed restriction mainly accrue in the future, the mere use of a high 
discount rate would reduce the PV of these benefits. This is of particular importance when the time 
period under consideration has to be rather long; a relatively high discount rate effectively gives a 
weight of practically zero to effects in the further future.  


Table 18 shows the benefit of one sick day avoided using a hypothetical estimate of €200. The table 
shows how the discount factor changes depending on the discount rate and the timing of the impact.  
It shows that when using a 4% discount rate the estimated savings of one sick day avoided in the 
10th year is valued at € 135.11 whereas the savings is only € 3.96 in the 100th year (all other things 
being equal). This is a mere € 0.59 in the 100th year if a 6% discount rate is used.  


Table 18    Example of why the timing of the impact matters 


Year  10 20 30 50 100 


Discount factor using a 4% discount rate 0.6756 0.4564 0.3083 0.1407 0.0198 


Benefit of one sick day avoided (€200) € 135.11 € 91.28 € 61.66 € 28.14 € 3.96 


Discount factor using a 6% discount rate 0.5584 0.3118 0.1741 0.0543 0.0029 


Benefit of one sick day avoided (€200) € 111.68 € 62.36 € 34.82 € 10.86 € 0.59 


 


Unfortunately, there is no consensus on a uniformly applicable standard value of the discount rate. 
Partly this reflects heterogeneity: different groups and different societies may have a different time 
preference; moreover, the appropriate discount rate may depend on the scope and running time of 
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the specific appraisal exercise.  For example, if a substance has PBT or vPvB properties and ceases 
to be produced after the proposed restriction, there may still be environmental impacts resulting 
from production which lingers for beyond 30 years. Therefore for sensitivity the use of declining 
discount rates may be appropriate to use in addition to the 4% discount rate.    


Moreover, for some types of problems it matters whether the actual preference of the involved 
economic agents as expressed as market behaviour is taken as a point of reference or an ethical 
principle; for other type of problems it does not.  For example, if one of the reasons for proposing a 
restriction (i.e. total ban) is to ensure the existence value of a particular ecosystem which is 
adversely affected by the production of the substance, it may be appropriate to again use declining 
discount rates if the existence value is a highly significant impact.  


Setting of the discount rate, in particular over a longer period of time, adds to the complexity of 
choosing the discount rate and because there is also no full consensus among economists, it is 
highly recommended to run a sensitivity analysis comparing a few different discount rates.   


It is recommended that the user undertake a sensitive analysis of the effect of alternative discount 
rates. It is unlikely that a consensus on discounting will emerge among experts as the trade-off 
between the welfare of current and future generations is political. By analysing the implication of 
alternative discount rates, the use presents the evidence in the most transparent manner allowing 
any reader of the SEA to make own judgements about the trade-off.  


Following on to the arguments for why to discount the following list includes alternative ways to 
determine the discount rate:  


• Social time preference based on ‘actually observed behaviour’ usually combines the 
‘impatience’ argument of people preferring consumption now for consumption later, a pure 
time preference usually estimated to be around 1.5 %, with the effect of the prospect of higher 
future consumption due to economic growth (about 2–3%).  This results in an overall time 
preference and thus a discount rate typically in the range level of 3% to 5%. 


• Intergenerational equity is another argument to base the time preference rate on. The 
intergenerational equity argument suggests that the opportunities for consumption should be 
equal over time. The basis for this rate would therefore be expected real per capita growth rate 
in the economy. The real growth per capita rate is difficult to predict over a long time period 
and it has historically and regionally varied significantly. Currently the real growth rate 
forecast for EU for 2007 is around 2% and real growth has been in the range of 1-3 % over 
the last years.  


• Lastly, the discount rate could be based on the return on capital. This is the opportunity cost 
argument that money used to invest in risk reductions could alternatively have received the 
average return for private investments. A discount rate based on this type of argument would 
be in order of 5%-8%.  Here, it matters for the choice of discounting rate which economic 
agent specifically is incurring the cost or benefits in the course of time. For consumers this 
may be the relevant market interest rate; for industry, this may be the (required) return on 
investment. This approach is not consider applicable under restrictions and is therefore not 
mentioned further in this guidance. 


Some possible discount rates are shown in Table 19.  If the impacts are likely to occur over a long 
period of time, it is recommended to include in the sensitivity analysis a discount rate scheme that 
allows for a falling rate after 30 years. 
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Table 19    Discount rates 


 Discount 
Rate 
(%) 


Comments 


EU Level   


Impact Assessment 
guidelines EU 
Commission 


4% Based on the average real yield on longer term government debt in the EU 
over a period since the 1980’s. This is intended to reflect the social time 
preference.  Allows for setting the discount rate at different levels when 
appropriate.   


Financial discount rate 6% For projects financed from EU Structural funds. This rate may increase to 
8% for new member states or current candidates where they would have 
difficulty obtaining finance at a lower rate. 


Some EU MS   


Denmark – Environment 
Ministry 


3% This is based on the social time preference rate44
 


Denmark – Finance 
Ministry 


6% This reflects the opportunity cost from other projects before tax and 
depreciation (OCC approach). Given the two rates, a sensitivity analysis is 
usually conducted to consider the impacts of using both discount rates. 


France 4% That is for costs and benefits accruing within 30 years; the rate falling to 2% 
beyond 30 years. 


Germany 3% Time period: 20-40. After 40 years it is recommended to use a declining 
discount rate 


Ireland 5% Called the ‘test discount rate’ which is used in all CBA and CEA of public 
sector projects. Can be adjusted when there are significant changes in real 
interest rates and in the rate of return on investments in Ireland.  


Slovak Republic 5% The Slovak Republic Ministry of the Environment employs a 5% discount 
rate for the evaluation of environmental impacts, as indeed it is for other 
impacts in society.  30 years is set as the maximum horizon for which 
economic benefits and costs are considered, with no special discount rates 
for projects or policies with very long-run impacts.  


Spain 5% Water infrastructure projects however use a 4% discount rate 


Sweden 4%  


UK 3.5% This is based on the social time preference rate over a 30 year period. 
Thereafter a declining discount rate; 3% for 31-75yrs, 2.5% for 76-125 yrs, 
2%for 126-200 yrs, 1.5% for 201-300 yrs and 1% for 301+ yrs. 


Source: Based on information in Hepburn (2006)  


D.3 Discounting rate approaches  


Introduction 


The main arguments for discounting are either the time preference argument for consumption now 
to consumption later or the opportunity costs of capital from private investments. It can 
theoretically be demonstrated that in an economy with no risks, taxes or other “distorting” factors, 
the two rates would converge to an equilibrium rate and that equilibrium rate would then be the 
social discount rate.  
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In the real world economy the two might differ for several reasons and also arguments about 
specific characteristic of health and environmental impacts might lead to deviation from any of the 
two theoretically based discount rates.  


In the guidance text, a practical approach has been suggested applying the discount rate 
recommended by EC for impact assessments and undertaking sensitivity analysis. In cases where 
the decision is not influenced by the choice of discount rate there is no need to focus on the 
discounting issue. In other cases where the timing of costs and benefits imply that discounting has 
an impact on ranking of alternative outcomes, it might be relevant to further explore the discounting 
issue.  


This appendix provides more guidance on how to undertake a more detailed analysis. It does not 
contain a detailed theoretical coverage of all aspects45. 


Discounting rate approaches 


There two main competing theories for determining the discount rate, which are summarised below 
include: 


• Consumption rate of interest (CRI) or social time preference rate (STPR) 


• Opportunity costs of capital (OCC) – this is not discussed further in this guidance.  


 


Consumption Rate of Interest (CRI)/Social time preference rate (STPR) 


As mentioned earlier people are impatient. The rate at which an individual is willing to forgo 
consumption now, for future consumption is known as the CRI.  It reflects the income that a 
consumer would require in the future to compensate for surrendering a unit of income today.  The 
term CRI is sometimes used to denote the individual time preference rate while the social time 
preference rate is called STPR. They are both based on the same theoretical arguments. The social 
rate is an aggregation on the individual rates. The relevant social discount rate to use in the SEA is 
the social rate and we will use the term STPR to describe the time preference based rate. The STPR 
can be broken down in two components as illustrated in Equation 1.  


s = δ + μg       Equation 1 


 


s = social time preference rate 


δ = utility discount rate  


μ = income elasticity of marginal utility 


g = long-run average rate of growth of consumption per capita = that of income (GDP) as well 


The variable δ is the rate that future utility is discounted.  For example setting δ=0 would imply that 
utility today is valued the same as utility in the distant future.  Some economists would argue for 
this based on ethical grounds that utility should not fall just because they occur in the future.   


Some researches have further split the δ, the utility discount rate, in two components: the pure time 
preference rate element and the “changes in life chances” element46. There is some empirical 
evidence for determining these elements. Oxera (2002) contains a review of the literature which 
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subsequently was used to form the basis for the UK Treasury’s guidance on discount rates, see the 
example below.  


 


Example 7     Illustrative use of STPR 


Using the UK Treasury Greenbook, they have calculated their STPR of 3.5% in the following way: 


δ – The evidence suggests that these two components (catastrophe risk and pure time preference) indicate a value 
of δ of around 1.5 per cent a year for the near future. 


μ – The available evidence suggests the elasticity of the marginal utility of consumption (μ) is around 1. This 
implies that a marginal increment in consumption to a generation that has twice the consumption of the current 
generation will reduce the utility by half.  


g- Maddison (2001) shows growth per capita in UK to be 2.1 per cent over the period 1950 to 1998. Surveying 
the evidence, the Treasury paper Trend Growth: Recent Developments and Prospects also suggests a figure of 
2.1 per cent for output growth to be reasonable. The annual growth of g is therefore put a 2 per cent per year. 


The calculated STPR: 


So with g=2 per cent, δ = 1.5 per cent, μ = 1, then using STPR equation, the STPR to be used as the real discount 
rate is  


 0.015 + 1*0.02 = 3.5 per cent 


 


Source: HM Treasury (2003) Green Book, Appraisal and Evaluation in Central Government 


Approach to determine the STPR based discount rate 


The ideal approach is determining the discount rate is to estimate the STPR.  This can be split into 
three stages: 


1. Develop several scenarios for the values of δ, μ and g 


2. Assign a probability (expected outcome) to these scenarios 


3. Using equation 2, determine the expected (or average) discount rate based on the scenarios 


However, in practice it is extremely difficult to determine the values for δ and μ (and less so for g) 
because these are social preference variables and not individual preferences.  Using revealed 
preference at an individual level to determine the social preference would need to be well justified. 


If the issue of discounting is crucial for the result of the SEA and the user would like to consider the 
determination of the discount rate further, review of the most up to date literature is recommended 
as starting point. That might provide more empirical data on δ, μ. The expected growth rate could 
be explored further by analysis of the growth in EU per capita consumption. Though the historical 
trend would provide some insight the variable to use is the expected/projected growth rate. It will 
require an advanced macro economic model to make new projections and it is therefore unlike to 
undertaken as part of an SEA. Still if it should be required, specialist institutions operating macro-
economic models covered the EU should be contracted to undertake such work.   


For more in-depth theoretical analysis, the user may wish to refer to Groom et al (2005) and 
Hepburn (2006). 
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Proxies - Market interest rates 


Risk free market interest rates are sometimes used as an approximation to the social time preference 
rate. This is discussed in the next section.  Table 20 includes actual long term interest rates from EU 
member states.  


Table 20    Harmonised long term interest rates  within the Euro Area 47


Countries Jan. 07 Feb. 07 Mar. 07 Apr. 07 


Belgium 4.06 4.11 4.01 4.22 


Germany 4.02 4.05 3.94 4.15 


Ireland 4.04 4.07 3.97 4.19 


Greece 4.28 4.3 4.2 4.4 


Spain 4.07 4.1 4.01 4.21 


France 4.07 4.1 4 4.21 


Italy 4.26 4.28 4.18 4.37 


Luxembourg 4.17 4.19 4.12 4.33 


Netherlands 4.05 4.07 3.98 4.19 


Austria 4.05 4.09 3.98 4.19 


Portugal 4.18 4.19 4.1 4.3 


Slovenia 4.23 4.34 4.34 4.41 


Finland 4.05 4.08 3.98 4.2 


Source: ECB and European Commission. See: http://www.ecb.int/stats/money/long/html/index.en.html#fn1 


D.4 Other key considerations 


 


Market interest rate vs. STPR  


STPR is meant to reflect the rate at which society discounts the future whereas the risk free market 
rate might represent the rate at which individuals discount the future.  Hepburn (2006) argues there 
are at least four reasons to use the STPR over the risk free market interest rate: 


• Market imperfections – the market price may not truly reflect the social opportunity costs of 
the resource.  The market price can result in sub optimal resource allocations due to various 
distortions such as asymmetric information, taxation, market power and externalities.  For 
example many goods do not take into consider in their price the environmental ‘externalities’ 
caused by its use and manufacture.  


• Super-responsibility – market rates only reveal the preferences of the current generation. 
Although consumers may weight current consumption over future consumption, the 
government in principal has a responsibility to both the current and future generations. 


• Dual role – Due to asymmetric information it is uncertain if the present generation are more 
concerned about future generations than their day-to-day activities on current markets would 
reveal. 
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• Isolation – Based on arguments by Sen (1892) individuals may be more willing to invest for 
the future under a collective contract even though they are unwilling to invest in as much in 
isolation.   


However, it can be argued that the lowest risk-free market rate, i.e. the one on the market for long-
running government bonds (which are corrected for inflation), meets the first and fourth criteria 
above in a satisfactory way.  The market for such bonds is deep and liquid and the issuers of this 
paper, governments, have negligible default risks and many buyers have long run perspective. For 
example those who are close to retirement will convert the majority of their pension fund into 
government bonds to protect the value of their retirement fund, whilst those with a wishing to 
diversify their portfolio may also have a proportion of the assets as government bonds due to the 
low risks associated with these bonds. 


The other arguments also seem to ignore that the present generation has preferences for the next 
generation as people do save and consider the welfare of their children and their future offspring.  It 
is important to realise that discounting on the long run attempts to take intergenerational effects on 
board but that unavoidably it can only do this through the preferences of the current generation.  


Environmental and health issues 


For consistency all impacts which can be monetised should be discounted whether they are health, 
financial or environmental impacts.  Sunstein and Rowell (2005) for example argue although human 
lives can not be invested in the same way as capital can, the resources used to save lives (or to 
reduce risk) can indeed be invested in a variety of ways.  Therefore there is no reason not to 
discount such impacts.  Some economists such as Revesz (1999) have argued though that 
environmental and health impacts should be discounted at a lower rate compared to economic 
impacts because they are different. 


Often the arguments used are actually about the valuation of environmental and health impacts and 
not necessarily about their discount rate.  For example it has often been argued that environmental 
goods are luxury goods, implying that as people’s income increases, their desire for environmental 
protection/preservation increases.  Adjusting the discount rate to reflect for expected growth in 
income is therefore not the appropriate response.  Instead valuations over the lifetime period should 
be adjusted to reflect their value over time as income increases (i.e. increasing WTP for 
environmental protection/preservation).  Therefore it is not appropriate to use lower discount rates 
to compensate of uncertainties and differing intergenerational valuations of these impacts.    


Using a simple example, where a new piece of equipment is being proposed to reduce the level of 
emissions exposure, this would result in improvements in the health of workers using this chemical.  
If the benefits over the lifetime of the equipment are based on the sum of each years discounted 
benefits (based on using the NPV approach), and societies income was expected to increase, future 
generations may then value these benefits more than the present generation.  To account for this the 
approach should not be to reduce the discount rate but to incorporate future generations, by 
increasing the valuation of these benefits in the future. 


Intergenerational issues 


The concept of capital is ‘productive’ implies nicely to intergenerational issues. Without using 
discounting, a life saved today would be valued the same as a life saved in 2050. However 
discounting would take into consideration that the investment today would save €X today and be 
used to save more lives by 2050.  However a balance or compromise needs to be made as benefits 
that occur in the future should not be overly penalised because of our impatience.  
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Dealing with impacts that occur over a long period of time (especially relevant for PBTs and vPvB 
substances) makes determining the discount rate very difficult.  The main reasons are that we do not 
know the preferences of future generations and the rate of income and economic growth are 
uncertain.  This has lead to the idea of decreasing discount rates gaining more prominence (Groom 
et al 2005).  For example the uncertainty of economic conditions was the basis for the UK 
government to incorporate declining social rates in the HM Treasury Green Book which is their 
official guidance on government project and policy appraisals.     


Incorporating declining social rates over time could allow for: 


• Changes in future preferences – individuals and societies preferences are likely to change 
throughout their lifetime and there attitudes to future generations and potential human 
catastrophe may change.    


• Uncertainty about future economic conditions – It is very difficult to predict the future 
especially those beyond 30 years and very controversial to do so.  An economic optimal 
growth model can be adapted to introduce a ‘prudence’ effect which will require several 
assumptions of the future.  A prudent society is one where individuals save because the future 
is uncertain and are taking precautions.  Gollier (2002) argues that a prudent society should 
care more about the future when it is more uncertain, and this is achieved by reducing the 
discount rate, so that more investment (favouring the future) becomes profitable. Using an 
optimal growth model and developing the necessary assumptions for the model is likely to be 
beyond most SEA with some form of sensitivity analysis of using different declining discount 
rates more appropriate.  


• Intergenerational equity – Using a declining discount rate is likely to result in higher values 
for impacts on that occur to future generations compared to using a single discounting rate 
over the whole period (if the declining rate is set below the single constant rate).  


However the use of declining discount rates is problematic in practice because there is no 
universally accepted guide for: 


• At what point in time is it appropriate to start using declining discount rates. As shown in 
Table 19 some member states have chosen to use declining discounting rates for impacts that 
occur after 30-40 years. 


• The speed (in terms of time) at which the rates fall. Again as shown in Table 19 the rate of 
decline used by several member states varies.  


Overall, there is no definitive approach for the treatment of intergenerational effects within SEA.   
The clearest way to actually understand any implications for future generations are to present the 
stream of costs or benefits undiscounted on a year by year basis and then to undertake sensitivity 
analysis using both the default 4% discount rate and a decreasing discount rate.   


Future generation’s valuations of health and environment 


A solution to some of the concerns about the use of positive discount rates for long term health and 
environmental effects lay in the way these effects are valued or monetised.  Valuations of health or 
environmental effects has to be based the current generations preferences.  It is however possible to 
make a correction for the possible changes in these valuations over time. Based on the assumption 
that health and environment quality are so called ‘luxury’ goods where their marginal utility 
increases with income, the valuations should be increased if the income is expected to grow. This 
will require specialist input to implement.  
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Introduction 


This section contains an overview of several uncertainty analysis techniques which supports section 
4.4 where the aim is to determine whether uncertainties in the estimation of impacts could affect the 
overall conclusions made about the net costs and benefits under the “proposed restriction” scenario. 
More accurately the techniques shown in this appendix can be used to either reduce the variability 
of estimates, or to help test whether uncertainties affect the conclusions being drawn in the SEA. 
The only way to actually reduce uncertainty is through better data, better understanding and 
knowledge of the uncertainties and through further analysis. However in most cases residual 
uncertainties will always remain. This appendix is intended to provide only an introduction to 
several different techniques available. More detailed information and specialist expertise should be 
sought before using any of the techniques.  


The following techniques are covered in this section: 


• Sensitivity analysis–used to test whether uncertainties affect the conclusions being drawn; 


• Scenario analysis –used to test whether uncertainties affect the conclusions being drawn; 


• Expert judgement – used to reduce the variability of an estimate; and  


• Monte Carlo simulations – used to reduce the variability of an estimate. 


There are other less commonly used techniques such as risk-risk analysis, Delphi techniques and 
portfolio analysis which can be used to help reduce the variability of estimates but are not discussed 
in this guidance48.    


 


Definitions of risk, uncertainty and variability 


Risk: Risk is the combination of the probability of a consequence and its magnitude. Therefore risk 
considers the frequency or likelihood of occurrence of certain states or events (often termed 
‘hazards’) and the magnitude of the likely consequences. 


Uncertainty: Uncertainty exists where there is a lack of knowledge concerning outcomes. 
Uncertainty may result from an imprecise knowledge of the risk, i.e. where the probabilities and 
magnitude of either the hazards and/or their associated consequences are uncertain. Even when 
there is a precise knowledge of these components there is still uncertainty because outcomes are 
determined probabilistically49. 


Further information can be found at: http://www.ukcip.org.uk/resources/publications/documents/4.pdf 


Variability: The size (scale) of the range of estimates for a particular risk or impact due to 
uncertainties. Techniques such as Monte Carlo analysis can be used be reduce the variability of 
estimates (given there is sufficient data to run a Monte Carlo simulation).  
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E.1  Sensitivity analysis 


What is sensitivity analysis?  


Adopting only the most likely value (estimated or average) of each impact within an SEA provides 
no indication of the level of uncertainty surrounding the analysis and hence has implications for any 
decisions based on the conclusions.  Instead, it is recommended that information be developed on 
the range of plausible outcomes associated with a given option.   


This type of information is developed through the use of sensitivity analysis, which is a generic term 
for the techniques that involve identifying key assumptions (or variables) for which uncertainty as to 
their values could significantly affect the conclusions drawn on costs or benefits.  Sensitivity 
analysis is therefore used to identify the variables that contribute most to uncertainty in predictions.  


 


How is this technique used? 


The basic principles of sensitivity analysis (whether in relation to industry estimates, expert 
judgment or models) are to: 


• Focus on key variables:  Often a full sensitivity analysis is not feasible (due to time or data 
constraints) and the analyst must limit the analysis to those assumptions that are considered key.  


• Identify a plausible range for the key variables:  The analyst should be careful to determine what 
is considered a plausible range of values for the key variables and to document the rationale 
behind the range assigned and the level of certainty associated with this range. 


• Determine the impact upon the overall conclusions using the ranges for each of these variables:  
This can provide an understanding of how sensitive the overall results are to differences in each 
of the key variables. 


• Identify switching points, break-even values or threshold values:  Switching points, break-even 
values or threshold values are those values at which the results of the SEA would change from 
selection of one scenario to another (for example, benefits minus costs of a restriction scenario 
change from being positive to negative or the net benefits of one scenario become greater/less 
than those of another); they can often provide an indication of the robustness of choosing one 
scenario over another; 


• Identifying switch points is similar to the idea of “backwards calculations” introduced in 
Chapter 4 for environmental and human health impacts.  If there are no monetary estimates of 
impacts on, for example, the benefits side, a backwards calculation can be used as a type of 
sensitivity analysis to check what the benefit in physical units would need to be to exceed the 
costs.  


• Clearly present the results:  The results of the sensitivity analysis should be presented clearly 
and with accompanying descriptive text. The results might be presented in terms of (a) 
conclusions under basic assumptions; (b) description of parameters varied for sensitivity testing 
and impact on the conclusions. 
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What difficulties can arise when using this technique? 


• Generally this is a fairly simple process, although it can become more complicated depending on 
the number of variables considered at one time. 


• The main difficulty is in being able to identify a plausible range using the data available.  This is 
a range of possible values that could occur e.g. it may be possible for a manufacturer to pass on 
between 5 and 10% of the additional costs incurred under a scenario to downstream users 
through higher prices.       


 


When could this technique be used? (Within the SEA process) 


• Scoping phase:  This technique can be particularly useful when trying to determine whether an 
impact is an important impact which should be analysed further. 


• Analysing impacts:  For the estimates of the main impacts a sensitivity analysis could be carried 
out to determine switching points.  


 


What can be achieved using this technique? 


• Identification of switching points or threshold values to see whether an impact could alter the 
SEA outcome 


• Assessment of whether there is a need for more detailed analysis:  sensitivity analysis can also 
be used as a screening device to determine if more extensive analysis is required.   


• Ideally, the end result of an uncertainty analysis should be a probabilistic range resembling a 
confidence interval. 


 


Where can I find more information about this technique? 


EC Impact Assessment Guidelines Annexes (chapter 13) 15 June 2005 


UK Treasury Greenbook (Chapter 5) 


Technical guidance document on the use of socio-economic analysis in chemical risk management 
decision making (OECD 2002) 


E.2 Scenario Analysis 


What is scenario analysis? 


For most decisions characterised by uncertainty, there will be more than one uncertain variable 
affecting the choice of options.  Instead of examining the uncertainty associated with each of these 
variables separately (e.g. by using sensitivity analysis), a fuller picture of the implications of the 
combined uncertainty affecting a particular decision may be gained through the simultaneous 
variation of the key uncertain variables.  This approach is often referred to as scenario analysis, or 
‘what if’ analysis. 



http://ec.europa.eu/governance/impact/docs/key_docs/sec_2005_0791_anx_en.pdf

http://greenbook.treasury.gov.uk/chapter05.htm#benefit

http://www.olis.oecd.org/olis/2002doc.nsf/43bb6130e5e86e5fc12569fa005d004c/5505e1b88e944fcbc1256b7d00582a71/$FILE/JT00122669.PDF

http://www.olis.oecd.org/olis/2002doc.nsf/43bb6130e5e86e5fc12569fa005d004c/5505e1b88e944fcbc1256b7d00582a71/$FILE/JT00122669.PDF
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Scenario analysis is one of the more useful and simple methods for assessing the importance of 
uncertainty inherent in a decision based on SEA.  It can be used to provide an understanding of 
what could happen without the need to specify probabilities; it can be applied quickly and does not 
have as significant data requirements as the more probabilistic approaches.  Scenarios can be used 
to represent both qualitative and quantitative types of uncertainty.  Scenario analysis is also often 
the starting point for the use of many of the more advanced techniques for uncertainty analysis – 
such the Delphi technique or Monte Carlo analysis – when there are numerous scenarios to be 
considered.   


Scenario analysis involves defining a range of possible outcomes based on the uncertainty 
surrounding key variables.  Values of uncertain inputs are selected (e.g. best and worst cases), 
which give rise to the specified outcomes.  These are then modelled deterministically (i.e. without 
assigning probabilities to the likelihood of these inputs) to indicate the range of likely outcomes. 


 


How is this technique used?  


The types of scenarios that may be appropriate include:  worst case; best case; business-as-usual; 
best guess; trend analysis; low, medium and high; different periods in the future; different scales of 
effect, etc. 


• Focus on key variables:  Often a full scenario analysis is not feasible (due to time or data 
constraints) and the analyst must limit the analysis to those assumptions that are considered key.  


• Identify the estimated costs and benefits of scenarios by varying the key variables: The user 
should identify appropriate values for each of the key variables under each scenario considered 
and then determine the overall costs and benefits (as well as any relevant intermediate results) 
of each scenario. 


• Clearly present the results:  The results of the scenario analysis should be presented clearly and 
with accompanying descriptive text.  


 


What difficulties can arise when using this technique? 


Generally this is a fairly simple process although it can become more complicated depending on the 
number of variables considered at one time.  Care is required to avoid excessive scenario testing as 
this may introduce additional uncertainty (for example, if no conclusion is drawn as to which 
scenario(s) is (are) considered most likely to occur. There are other problems associated with 
scenario analyses, including: 


• maintaining consistency when specifying the scenarios; and 


• preventing emphasis being placed on average values to ensure that a sufficiently wide range is 
considered. 


 


When could this technique be used? (Within the SEA process) 


• Scoping phase:  This technique can be particularly useful when trying to determine whether an 
impact is an important impact which should be analysed further.      


• Analysing impacts (stage 4) using a deterministic approach:  For the estimates of the main 
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impacts low and high scenarios could be analysed (i.e. selecting values of input parameters that 
tend to give a low result for one scenario and a high result for another scenario) to determine 
whether the SEA outcome would be different using different plausible assumptions for input 
values.   


 


What can be achieved using this technique? 


Low and high scenarios can be used to determine whether the SEA outcome would be different if 
various input parameters are varied within a plausible range.  If the results of the SEA differ under 
each scenario, further uncertainty analysis may be justified to determine which scenario is most 
likely to occur.  If the SEA outcome is the same under all the scenarios, then it is reasonable to 
conclude that the uncertainties considered will not alter the outcome of the SEA (hence increasing 
the level of certainty in the final results).   


 


Where can I find more information about this technique? 


UK Treasury Greenbook (Chapter 5) 


Technical guidance document on the use of socio-economic analysis in chemical risk management 
decision making (OECD 2002) 


 


E.3 Expert Judgement 


What is expert judgement? 


Because the possible implications of a restriction may be very uncertain, it is likely that expert 
opinion is needed in order to determine not only what the impacts might be, but also to judge how 
likely it is that those impacts will be realised as estimated.   


Such experts might include, for example, specialists in particular chemicals, products or sectors; 
economic analysts; or market analysts. 


 


When is it appropriate to use this technique? 


Experts can be used to develop data related to the likelihood of future events or scenarios, ranges or 
probability distributions for model parameters, potential impacts and more qualitative views on the 
relative significance of such impacts.  Expert judgment may also be important to understanding and 
bridging conflicting opinions on the interpretation of models or other results.  


 


What difficulties can arise when using this technique? 


• Time constraints:  It will be important to contact experts as early as possible in the process to 
ensure that they are available when you foresee the need for their services.  Consider including 
experts at key stages in the development of the SEA, such as during any brainstorming 
meetings/workshops.  



http://greenbook.treasury.gov.uk/chapter05.htm#benefit

http://www.olis.oecd.org/olis/2002doc.nsf/43bb6130e5e86e5fc12569fa005d004c/5505e1b88e944fcbc1256b7d00582a71/$FILE/JT00122669.PDF

http://www.olis.oecd.org/olis/2002doc.nsf/43bb6130e5e86e5fc12569fa005d004c/5505e1b88e944fcbc1256b7d00582a71/$FILE/JT00122669.PDF
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• Budget constraints:  Consider what role experts may have in the SEA.  Try to make best use of 
their available time in areas where their expertise is most required.    


• Experts may not be independent but represent certain interests. 


 


When could this technique be used? (Within the SEA process) 


Use of expert judgement necessarily involves identifying the most appropriate experts to provide 
advice and input into the SEA.  These experts may be in-house or may be specialists brought in 
from outside. 


If you intend to carry out the SEA internally with input from experts, then consider including them 
in: 


• Brainstorming sessions or workshops 


• During the scoping phase, when determining the main impacts and the likely response by 
industry and other affected organisations under each RMO.  


• Reviewing/inputting on important analytical sections of the SEA report 


• Data collection and analysis – this is likely to be the main need for expert input   


• Consultation process 


 


What can be achieved using this technique? 


Experts – by definition – have a better understanding of a particular subject than others.  Utilising 
this knowledge should help to minimise knowledge uncertainties, providing a more realistic 
estimate of expected behavioural change, values for key parameters in the analysis and various other 
factors.  The use of expert judgement can thus significantly reduce the time needed for data 
collection and analysis.    


 


What help should I get to use this technique? 


It will be important early on in the process to identify what skills will be needed to carry out the 
SEA and then consider to what extent may internal or external expertise be required.  Consider 
whether you have sufficient expertise with: 


• The markets involved for the chemicals and associated products and services, including 
historical and likely future behavioural change in the event of unavailability of substances. 


• Stakeholder engagement – an important source of information for restrictions will be cost data 
directly obtained from industry.  Therefore effective consultation and engagement is crucial to 
the quality of data available to make an informed decision and to reduce uncertainties. 


• Impact assessment – those familiar with using the EC impact assessment guidelines should be 
well placed to conduct an SEA.  It would be advisable to have a team capable of assessing 
impacts on the environment and human health as well as social and economic impacts (including 
wider economic impacts such as trade, competition, viability and profitability).  
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E.4 Monte Carlo Analysis 


What is Monte Carlo analysis? 


Monte Carlo analysis is a further step in the analysis of uncertainty than the previous mentioned 
techniques. It is a probabilistic tool, which is particularly useful since it explicitly characterises the 
uncertainty of input parameters by use of probability density functions (PDFs).  A PDF provides an 
indication of the range of likely values for a particular parameter and the probabilities of different 
values within that range (e.g. uniform, normal, triangular distribution).  There must, therefore, be 
some sort of information on the uncertainty of the input data to use this tool.  This may include 
defining the likely ‘shape’ of the PDF (such as ‘normal’ or skewed distributions) together with an 
indication of mean values and associated variance or range of possible values. 


 


How is this technique used?  


• Collect sample values from each input value and combine them to generate numerous possible 
output values and the likelihoods of those values occurring (for example, this could involve 
estimating the mean and standard deviation values for a particular parameter). Parameter or 
model probability distributions may be derived empirically (for example from population data or 
indirectly from regression of other statistical models) or by using appropriate assumptions based 
on available data or expert judgement.  


• Document all assumptions and model specifications:  The quality of the overall analysis is only 
as good as the quality of its components; therefore all assumptions or model specifications 
should be justified and well documented.  


• Run the simulation:  The accessibility of software to undertake Monte Carlo simulations is now 
widespread, with many add-ons available for spreadsheets.  However, it is important to 
recognise that such analyses require knowledge of the shape of the probability distribution 
functions for the uncertain input variables as well the degree of interdependence amongst the 
input variables (which can be readily incorporated into the analysis).  The analysis itself is 
generally an automatic process whereby different values for each parameter of interest are 
selected according to their probability in the PDF; the overall results are computed using the 
selected values and the process is repeated – often using several thousand iterations.  The 
number of iterations that are required to ensure that each PDF is adequately sampled is an 
important consideration (sometimes 10,000 or more).   


• Documenting the results:  After sufficient iterations, the result of a Monte Carlo analysis is a 
probability distribution of the final output value(s).  The analyst can therefore make determine, 
for example, the degree of confidence (e.g. as confidence intervals) that the results will fall 
within a certain range, such as below a switching point for the final results, or the most likely 
value of the final result. 


 


When is it appropriate to use this technique? 


Where there are numerous uncertainties affecting the assessment, it may be important to go beyond 
a scenario analysis and to consider the probabilistic distributions of possible values.  Where this is 
the case, then a Monte Carlo analysis may be valuable.  
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What difficulties can arise when using this technique? 


• Finding a significant volume of data on the uncertainties  


• Appropriate computer software is required.  The accessibility to Monte Carlo simulations is now 
widespread, with many add-ons available for spreadsheets.  However, it is important to 
recognise that such analyses require knowledge of the shape of the probability distribution 
functions for the uncertain input variables as well the degree of interdependence amongst the 
input variables (which can be readily incorporated into the analysis). 


• Good understanding of statistics and the outputs of the program i.e. probability density functions 
(PDF) are required in order to understand and present the results in a meaningful way.  


 


When could this technique be used? (Within the SEA process) 


Given the level of expertise and data required to use this technique, it should only be used if the 
results of a sensitivity or scenario analysis indicates that further analysis is required on the 
uncertainties and how they could affect the SEA.  If the SEA is conducted in an iterative process 
(i.e. starting with a simple low tier qualitative assessment which is built up to a more developed 
assessment) then a Monte Carlo analysis should only be carried out if a high tier (fully quantitative) 
assessment is required.   


 


What can be achieved using this technique? 


The main benefit to using a Monte Carlo analysis is the results are presented as a PDF. Therefore it 
is possible to present the results in various ways - for example, the ‘best’ (median) estimate of the 
cost is €6.5m but there is a 10% chance that the cost will exceed €8.5m.   


 


Where can I find more information about this technique? 


UK Treasury Greenbook (Chapter 5) 


Technical guidance document on the use of socio-economic analysis in chemical risk management 
decision making (OECD 2002) 


 


 



http://greenbook.treasury.gov.uk/chapter05.htm#benefit

http://www.olis.oecd.org/olis/2002doc.nsf/43bb6130e5e86e5fc12569fa005d004c/5505e1b88e944fcbc1256b7d00582a71/$FILE/JT00122669.PDF

http://www.olis.oecd.org/olis/2002doc.nsf/43bb6130e5e86e5fc12569fa005d004c/5505e1b88e944fcbc1256b7d00582a71/$FILE/JT00122669.PDF
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Introduction 


This appendix provides more details on the main socio-economic assessment tools likely to be used 
in undertaking an SEA.  Socio-economic assessment tools can be used to bring risks/costs and 
benefits (disadvantages and advantages) together to allow for an overall conclusion to be made.  


The tools covered in this appendix are: 


• Cost benefit analysis 


• Multi-criteria analysis 


• Cost-effectiveness analysis 


• Compliance cost analysis 


• Macro-economic modelling 


F.1  Cost benefit Analysis (CBA) 


What is Cost Benefit Analysis? 


CBA provides a framework for comparing the costs and benefits of each risk management option 
(RMO).  The nature of the analysis may range from one which is mainly qualitative to one which is 
fully quantitative (and monetised). 
 
Traditionally CBA has been used to determine whether an investment is worthwhile from the 
perspective of economic efficiency.  This normally means that there is an emphasis on placing a 
monetary value on as many of the impacts of a proposed measure as possible and allows a more 
transparent comparison to be made of the implications of more than one measure.  The underlying 
principles, however, can be more generally applied by valuing all of a measure’s effects in 
economic opportunity cost terms.  One can thus determine the trade-offs that society would be 
willing to make in the allocation of resources amongst competing demands.  As a result, a robust 
CBA can indicate whether or not a particular measure is ‘justified’ in the sense that the benefits to 
society outweigh the costs to society.  


 


How is this technique used? 


The following steps need to be carried out in order to complete a full CBA (Moons, 2003): 


1. Definition of the project/policy and of the relevant population of interest 


2. Identification of relevant impacts 


3. Quantification of relevant costs and benefits 


4. Valuation of relevant costs and benefits in money terms 


5. Aggregation of benefits and costs over time by discounting 


6. Comparison of total discounted benefits with total discounted costs, to produce a net present 
value (NPV) 


7. Conduct uncertainty analysis on important parameters such as the discount rate, investment 
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lifetime and cost and benefit estimates. 


These steps are similar to the structure of the SEA technical guidance document.  Guidance on the 
above steps can be found in chapters 2-6 respectively.  


 


When is it appropriate to use this technique? 


The CBA is the approach which underpins this guidance. In line with other guidance document it 
takes a pragmatic approach where CBA is understood as the aim but realising that often many 
important impacts can not be quantified. They will have to be presented alongside the quantified 
impact in an equal manner. When drawing a conclusion and considering all impacts either an 
implicit or explicit weighting is necessary. From that perspective the CBA analysis becomes almost 
similar to what is described in the next section under multi-criteria analysis.  


 


What difficulties can arise when using this technique? 


The main guidance deals with the different difficulties such as quantification of impacts, 
monetisation of impacts, discounting and uncertainties.   


 


Where can I find more information about the technique? 


EC Impact Assessment Guidelines Annexes (chapter 13) 15 June 2005 


Technical guidance document on the use of socio-economic analysis in chemical risk management 
decision making (OECD 2002) 


DTLR: Economic Valuation with Stated Preference Techniques Summary Guide 


Energy, Transport And Environment Center For Economic Studies:  the development and 
application of economic valuation techniques and their use in environmental policy – a survey 


Cost-Benefit Analysis and the Environment Recent Developments -OECD 2006 


F.2  Multi Criteria Analysis (MCA) 


What is Multi Criteria Analysis? 


MCA describes any structured approach used to determine overall preferences among alternative 
options, where the options have several types of impacts and/or accomplish several objectives.   


In MCA, desirable objectives are specified and corresponding attributes or indicators are identified. 
The actual measurement of indicators is often based on the quantitative analysis (through scoring, 
ranking and weighting) of a wide range of qualitative and quantitative impact categories and 
criteria.  This need not be done in monetary terms.  Different environmental and social indicators 
may be developed side by side with economic costs and benefits and MCA provides techniques for 
comparing and ranking different outcomes, even though a variety of indictors are used.  Explicit 
recognition is given to the fact that a variety of both monetary and non-monetary objectives may 
influence policy decisions.  
 



http://ec.europa.eu/governance/impact/docs/key_docs/sec_2005_0791_anx_en.pdf

http://www.olis.oecd.org/olis/2002doc.nsf/43bb6130e5e86e5fc12569fa005d004c/5505e1b88e944fcbc1256b7d00582a71/$FILE/JT00122669.PDF

http://www.olis.oecd.org/olis/2002doc.nsf/43bb6130e5e86e5fc12569fa005d004c/5505e1b88e944fcbc1256b7d00582a71/$FILE/JT00122669.PDF

http://www.communities.gov.uk/documents/corporate/pdf/146871

http://www.econ.kuleuven.be/ete/downloads/ETE-WP-2003-07.PDF

http://www.econ.kuleuven.be/ete/downloads/ETE-WP-2003-07.PDF

http://www.oecd.org/dataoecd/37/53/36190261.pdf
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The key features of multi criteria analyses are the identification of criteria to provide a means of 
measuring the degree to which the various objectives are met, and the relative weighting of the 
objectives which directly incorporates their value judgements in the assessment of options.  This 
contrasts to economic analysis (particularly the efficiency based approaches of CBA and CEA) 
which is aimed at providing an objective measure of the net value (or social worth) of a proposed 
option. 


 


How is this technique used? 


Step 1– Identify criteria by which the impacts will be assessed   


The criteria and sub-criteria are the measures of performance by which the impacts will be judged. 
A large proportion of the 'value-added' by a formal MCA process derives from establishing a 
soundly based set of criteria against which to judge the impacts. 


A MCA manual developed for Department of Transport (DTLR 2000) argues the perspective(s) of 
interest groups may be important.  One way to include them is to directly involve the affected 
parties in some or all stages of the MCA.  A second approach is to examine policy statements and 
secondary information sources from the various interest groups and to analyse these to derive 
criteria to reflect their concerns.  A third, if suitable experience resides within the decision making 
team, is to encourage one or more of its members to role-play the position of key interest groups, to 
ensure that this perspective is not overlooked when criteria are being derived. 


Step 2 – Grouping the criteria 


It can be helpful to group together criteria into the main types of impacts:  generally economic, 
environmental, health, social and macroeconomic impacts for an SEA.  This is particularly helpful 
if the emerging decision structure contains a relatively large number of criteria (say eight or more) 
and if a weighting is being assigned to each criterion.  
 
Step 3 – Assess the criteria 


Before finalising the choice of criteria the provisional set needs to be assessed against a range of 
qualities: 
 


• Completeness - Have all important criteria been included? 


• Redundancy and double counting – Remove any criteria which are unnecessary and avoid having 
similar criteria.   


• Operationality – It is important that each option can be judged against each criterion.  The 
assessment may be objective, with respect to some commonly shared and understood scale of 
measurement, like human health risk or cost.  It may also be judgmental, reflecting the subjective 
assessment of an expert. 


• Mutual independence of preferences – It should be possible to assign scores to impacts without 
knowing the scores given to other impacts.  


• Size – An excessive number of criteria leads to extra analytical effort in assessing input data and 
can make communication of the analysis more difficult.  
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Step 4 – Set up a scoring system 


Set up a scoring system whereby qualitative, quantitative and monetary impacts can be scored 
against the criteria. Often scoring is normalised with a scale between 0-1.  However a key aspect is 
that the scoring system is transparent and that the scoring system is consistently applied to all 
scenarios.  By introducing transparent, unbiased and well justified criteria, the rationale behind the 
SEA results can be clearly interpreted by the SEA committee and interested parties, and the 
decision of whether socio-economic benefits outweigh costs should be easier to make.   


 
Step 5 - Weight criteria and compare scenarios 


It is optional to apply a weighting to each impact.  It will often involve a subjective perspective and 
is hence often sited as a drawback to MCA.  If a weighting system is applied then the justification 
and rationale should be clearly set out.  Once each cost and benefit has been assigned a score (and 
weighting applied if appropriate) then the sum score of costs should be deducted from the sum score 
of benefits.  A positive score would indicate that the socio-economic benefits outweigh the socio-
economic costs. 


 


When is it appropriate to use this technique? 


MCA is a type of decision analysis tool that is particularly applicable to cases significant 
environmental and social impacts cannot be assigned robust monetary values. Most SEAs will 
include a combination of impacts that are measured in qualitative, quantitative or monetary terms. It 
could therefore be argued that MCA could be applied to any socio-economic analysis although it is 
not formalised with scoring and weighted criteria as described above.  


 


What difficulties can arise when using this technique? 


Similar to CBA assessing the various impacts is subject to difficulties. The specific issues with 
MCA are the choice of the score for each impact and the choice of weights for each criterion. 
Scoring of impacts that are described in qualitative terms is subjective as are the choice of 
weighting. If a formal MCA is applied it is important to list all assumptions so that the scoring and 
weighting are presented transparently. 


 


Where can I find more information about this technique? 


EC Impact Assessment Guidelines Annexes (chapter 13) 15 June 2005 


Technical guidance document on the use of socio-economic analysis in chemical risk management 
decision making (OECD 2002) 


DTLR (2002) multi-criteria analysis manual 


 The encyclopaedia of earth: Multi-criteria analysis in environmental decision-making 


UNFCC brief summary of MCA 


 



http://ec.europa.eu/governance/impact/docs/key_docs/sec_2005_0791_anx_en.pdf

http://www.olis.oecd.org/olis/2002doc.nsf/43bb6130e5e86e5fc12569fa005d004c/5505e1b88e944fcbc1256b7d00582a71/$FILE/JT00122669.PDF

http://www.olis.oecd.org/olis/2002doc.nsf/43bb6130e5e86e5fc12569fa005d004c/5505e1b88e944fcbc1256b7d00582a71/$FILE/JT00122669.PDF

http://www.communities.gov.uk/documents/corporate/pdf/146868

http://www.eoearth.org/article/Multi-criteria_analysis_in_environmental_decision-making

http://unfccc.int/files/adaptation/methodologies_for/vulnerability_and_adaptation/application/pdf/multicriteria_analysis__mca_pdf.pdf
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F.3 Cost Effectiveness Analysis (CEA) 


What is Cost Effectiveness Analysis? 


CEA is widely used to determine the least cost means of achieving pre-set targets or goals, with 
these targets defined by government guidelines or legislation. A CEA is often defined in terms of 
finding the minimum cost of meeting a specified physical outcome.  


The CEA can be aimed to identify the least option among a set of alternative options that all achieve 
the targets. In more complicated cases, the CEA is used to identify combinations of measures that 
will achieve the specified target.  


Compared to the CBA, the advantage of the CEA is that there is no need for monetisation of the 
benefit of achieving the target but is disadvantaged where a specific level of abatement has/can not 
been defined.   


 


When is it appropriate to use this technique? 


As part of an Annex XV dossier, it is necessary to determine whether a restriction is the most 
appropriate Risk Management Option (RMO).  This requires comparing a restriction (an RMO) 
against other RMOs which might include, for example, a cap-and-trade scheme or being subject to 
BAT requirements.  Here the use of CEA can be helpful in comparing RMOs that achieve the same 
level of risk reduction.  Similarly when trying to determine the appropriate conditions of the 
restriction, CEA is a very useful tool.  


 


What difficulties can arise when using this technique? 


• When the cost estimates do not reflect the full social costs of the measure (i.e. are financial 
costs rather than economic costs),  then it may not be possible to compare RMOs on an equal 
basis; 


• Where the proposed measure would not achieve a continuous level of effectiveness per unit of 
expenditure (e.g. there is a limited number of individuals who can benefit from the proposed 
measure), then comparing this measure against others on an equal basis becomes difficult;  


• When different measures would lead to varying levels of risk reduction, with some measures 
meeting targets and others falling short but involving significantly lower costs, conflicts may 
arise between strictly adhering to the target and finding an economically efficient solution; and 


• When the proposed measure has more than one target objective, for example, achieving health 
benefits in addition to saving lives, or environmental benefits across more than one 
environmental end-point, then measures may vary in their cost-effectiveness with regard to 
different targets. 


There is an underlying assumption that the benefits of achieving a target outweigh the costs.  This 
assumption gives rise to one of the key limitations concerning the use of CEA for regulatory 
analyses:  it does not explicitly address the question of whether the benefits of regulation outweigh 
the costs. 


Other problems have arisen in the healthcare field over the failure of CEAs to adopt a common or 
standardised approach that would allow for the results of different studies to be compared.  In 
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particular, a panel on cost-effectiveness analysis stressed the importance of adopting a societal 
perspective when undertaking such analyses to ensure that estimates reflect the full resource costs 
of adopting a given option (Russell et al, 1996). 


 


Where can I find more information about this technique? 


EC Impact Assessment Guidelines Annexes (chapter 13) 15 June 2005 


Technical guidance document on the use of socio-economic analysis in chemical risk management 
decision making (OECD 2002) 


Global Environment Facility (GEF) Guidance on CEA in GEF projects 


 


F.4  Compliance cost assessment 


What is compliance cost assessment? 


Most SEAs begin with the assessment of compliance costs.  Essentially, this type of analysis 
focuses on the direct costs associated with the adoption of a particular measure, although it should 
also identify any savings in costs due to changes in processes, etc.  At a minimum, such assessments 
will identify the capital and operating (non-recurring and recurring) costs that would accrue to the 
sectors directly affected by the measure.  They may also examine the indirect costs to other sectors 
where the impacts are expected to be significant (e.g. costs falling on downstream users, for 
example, due to the need to make process or other changes).  They may also identify costs that 
cannot be easily quantified, such as those related to changes in product quality or product 
performance (further guidance can be found in chapter 3).   


These analyses tend to focus on the financial costs rather than on economic costs.  Financial 
analysis is aimed at determining the impact that a proposed regulation will have on a company or 
sector and its cash flow.  Financial analyses may provide the starting point for a Cost Effectiveness 
Analysis (CEA) or Cost Benefit Analysis (CBA), particularly where compliance costs are used as a 
proxy for economic costs. It differs from formal CEA and CBA, however, as these focus on the 
economic or resource costs associated with a measure rather than simply financial costs.  As a 
result, financial analyses will ignore the health, environmental and other social costs and benefits 
that would arise from a measure and will, therefore, not provide any comparison of the full 
economic costs and benefits of adopting different measures.   


 


Where can I find more information about this technique? 


Technical guidance document on the use of socio-economic analysis in chemical risk management 
decision making (OECD 2002) 



http://ec.europa.eu/governance/impact/docs/key_docs/sec_2005_0791_anx_en.pdf

http://www.olis.oecd.org/olis/2002doc.nsf/43bb6130e5e86e5fc12569fa005d004c/5505e1b88e944fcbc1256b7d00582a71/$FILE/JT00122669.PDF

http://www.olis.oecd.org/olis/2002doc.nsf/43bb6130e5e86e5fc12569fa005d004c/5505e1b88e944fcbc1256b7d00582a71/$FILE/JT00122669.PDF

http://www.gefweb.org/Documents/Council_Documents/GEF_C25/C.25.11_Cost_Effectiveness.pdf

http://www.olis.oecd.org/olis/2002doc.nsf/43bb6130e5e86e5fc12569fa005d004c/5505e1b88e944fcbc1256b7d00582a71/$FILE/JT00122669.PDF

http://www.olis.oecd.org/olis/2002doc.nsf/43bb6130e5e86e5fc12569fa005d004c/5505e1b88e944fcbc1256b7d00582a71/$FILE/JT00122669.PDF
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F.5 Macro-economic modelling  


What is macro-economic modelling? 


Macro-economic models are mathematical models that aim at describing the interactions in the 
economy. They allow for all economic effects including all feed backs responses on different 
markets to be covered in a consistent way. There are different types of models that are suited to 
answer different types of questions. In relation to SEAs, the use of macro-economic modelling is 
less likely to be relevant. Only if there are economic impacts that affect sectors of the economy in a 
significant way the use of macro-economic modelling could become useful.  Applying a macro-
economic approach will require the use of a suitable model and given that it is very resource 
demanding to develop macro-economic models their applications in SEAs would have to be based 
on existing models. It would therefore require expert advice on which model to apply and similar 
expert input to undertake the analysis. The EU impact guidance includes more details on the 
different type of macro-economic models and lists some of the more used models which has been 
developed through EU funding and therefore typically cover the whole of EU.  


 


Where can I find more information about this technique? 


EC Impact Assessment Guidelines Annexes (chapter 7) 15 June 2005 


Technical guidance document on the use of socio-economic analysis in chemical risk management 
decision making (OECD 2002) 


 



http://ec.europa.eu/governance/impact/docs/key_docs/sec_2005_0791_anx_en.pdf

http://www.olis.oecd.org/olis/2002doc.nsf/43bb6130e5e86e5fc12569fa005d004c/5505e1b88e944fcbc1256b7d00582a71/$FILE/JT00122669.PDF

http://www.olis.oecd.org/olis/2002doc.nsf/43bb6130e5e86e5fc12569fa005d004c/5505e1b88e944fcbc1256b7d00582a71/$FILE/JT00122669.PDF
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APPENDIX G CHECKLISTS – IDENTIFICATION OF IMPACTS 


This appendix contains five checklists to help determine the main impacts of the “proposed 
restriction” compared against the “baseline” scenario, during the assessing impacts stage (a more 
comprehensive checklist is used later on in the SEA process).  The checklists are for: 


• Human health risks; 


• Environmental risks; 


• Economic impacts; 


• Social impacts; and 


• Wider economic impacts. 


The checklists are intended to be used as an internal decision-making tool to facilitate the process of 
determining the main impacts and do not constitute a comprehensive list of impacts.  They cover 
only some of the impacts identified in the EC Impact Assessment guidelines (2005).  It is therefore 
recommended that the guidelines for impact assessment are referred to for more information.  These 
are available online at: 


http://ec.europa.eu/governance/impact/docs/key_docs/sec_2005_0791_anx_en.pdf 


Completed checklists can be submitted with the SEA to improve the transparency of the analysis.   


 


HOW TO USE THE CHECKLISTS 


If the risk assessment (Guidance on the Chemical Safety Report) indicates that risks for a particular 
endpoint are not significant (or possibly not relevant) then the answer in the checklist should be No   
Impact that are not significant should be acknowledged in the SEA report, but there is no need to 
analyse the impact any further as it is unlikely to alter the outcome of the SEA However, risks 
should be considered where there is no concern identified in the risk assessment (under the 
baseline) but where the proposed restriction introduces new risks.  


If a risk has been identified, then the answer in the checklist could be Yes or unknown.  It is 
necessary to try to establish whether this is: 


• Yes - a significant impact (main impact) – This impact must be analysed further in the SEA 
process; or 


• Unknown – With the information available at this stage in the SEA process, it may not be 
possible to determine whether an impact is a significant (main) impact.  In this instance, more 
information is required to determine the relevance of the risk.  


It may be helpful to complete the checklists during a brainstorming workshop or meeting, at which 
internal/external experts and relevant stakeholders are invited to participate.  In completing the 
checklists, it may be appropriate to draw upon sources of information such as the EC Impact 
Assessment guidelines.  In particular, pages 29-32 of the EC Impact Assessment guidelines contains 
questions aimed to the guide the reader towards ensuring the impacts and issues that have particular 
relevance are considered during stage 3 (Identification and Assessment of Impacts). Note though, 
these questions (as with the questions in the checklists in this appendix) are neither exhaustive nor 
definitive. They are meant as an aid to facilitate the reader to consider a wider range of potential 
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impacts under the proposed restriction that may have otherwise been ignored at the beginning of the 
SEA process.  


The intention is to help the Authority consider a wide range of possible impacts so that the analysis 
does not immediately concentrate on a few core impacts that have already been identified during the 
development of the restriction proposal. Thus, this exercise should result in a more comprehensive 
picture of the potential impacts under the proposed restriction.  


      


Table 21    Intitial checklist for human health risks 


Potential Impacts – 


Changes between the “proposed restriction” and the 
“baseline” scenario” 


Likely to be a 
significant 
impact that 


requires further 
assessment? 


Yes/No/unknown 
If ‘no’, reason why impact is excluded (e.g. 


not relevant under this restriction) 


Are there any changes in risks to workers health 
associated with using the substance?  (E.g. changes in 
number being exposed, type of exposure, severity of 
exposures etc?) 


  


Are there any changes in risks to consumer’s health 
associated with using the substance?  


  


Are there any changes to public health and safety risks?    


Are there any changes in risks to workers health 
associated with known substitutes?   


  


Are there any changes in risks to consumer’s health 
associated with known substitutes?  


  


If there are any changes in the process used, would these 
changes have an impact on worker health and safety? 


  


If there are any changes in the process used, would these 
changes have an impact on consumer health and safety? 


  


Are there any significant changes in emissions to air, 
water, land and/or any significant changes in raw material 
usage, which could have potential implications for human 
health? 


  


Are there any other risks/impacts that need to be 
considered? 
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Table 22    Initial checklist for environmental risks 


Potential Impacts – 


Changes between the “proposed restriction” and the 
“baseline” scenario” 


Likely to be a 
significant 
impact that 


requires further 
assessment? 


Yes/No/unknown 
If ‘no’, reason why impact is excluded (e.g. 


not relevant under this restriction) 


Are there any changes in risks in air quality? (e.g. any 
effect from  emissions on acidifying, eutrophication, 
photochemical or harmful air pollutants that might affect 
human health, damage crops or buildings or lead to 
deterioration in the environment (polluted soil or rivers 
etc) 


  


Are there any changes in risks to water quality and/or the 
quantity of water and drinking water? 


  


Are there any changes in risks to soil quality and/or the 
quantity of available soil and usable soil? 


  


Are there any changes in risks to the emission of ozone 
depleting substances (CFCs, HCFCs, etc.) and greenhouse 
gases (e.g. carbon dioxide, methane etc) into the 
atmosphere? 


  


Are there any changes in demand/usage of renewable 
resources (fish, freshwater) or changes to rate of 
demand/usage of non-renewable resources (groundwater, 
minerals etc)? 


  


Are there any changes in risks to biodiversity (e.g. the 
number of species and varieties/races), flora, fauna and/or 
landscapes (e.g. the scenic value of protected landscape)? 


  


Are there any changes in risks to land use which may 
affect the environment? (e.g. affect the balance between 
urban and rural land use, reduction of ‘greenfield’ sites, 
etc) 


  


Are there any changes to waste production (solid, urban, 
agricultural, industrial, mining, radioactive or toxic waste) 
or how waste is treated, disposed of or recycled? 


  


Are there any changes in the risks to the likelihood of the 
prevention of fire, explosives, breakdowns, accidents and 
accidental emissions? Any changes risks to the likelihood 
of natural disasters? 


  


Are there any changes to mobility (transport modes) and 
the use of energy? (e.g. is the a change in the consumption 
of energy and production of heat, demand for transport 
and change in vehicle emissions)  


  


Are there any changes in the environmental consequences 
of firms’ activities? (E.g. does this change the use of 
natural resources required per unit of output and will the 
process becoming more or less energy intensive? Will this 
change the operating behaviour of firms to pollute more or 
less?)  


  


Are there any changes in risks to animal and plant health, 
food and/or feed safety? 
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Potential Impacts – 


Changes between the “proposed restriction” and the 
“baseline” scenario” 


Likely to be a 
significant 
impact that 


requires further 
assessment? 


Yes/No/unknown 
If ‘no’, reason why impact is excluded (e.g. 


not relevant under this restriction) 


Are there any changes in environmental risks associated 
with substitutes?  


  


Are there any changes in the process used that may have 
an impact on the environment? (e.g. alternative process 
uses a different amount of natural resources or amount of 
energy used) 


  


Are there any significant changes in emissions to air, 
water, and land or in raw material usage, which could have 
potential implications for the environment? (e.g. change in 
raw materials which need to be imported from outside of 
the EU which leads to additional emissions from transport)  


  


Are there any other risks/impacts that need to be 
considered?  


  


 


 


Table 23    Initial checklist for economic impacts 


Potential Impacts – 


Changes between the “proposed restriction” and the 
“baseline” scenario” 


Likely to be a 
significant 
impact that 


requires further 
assessment? 


Yes/No/unknown 
If ‘no’, reason why impact is excluded (e.g. 


not relevant under this restriction) 


Are there any changes to operating costs?   


Are there any changes to investment costs? E.g. costs to 
avoid risks to human health such as waste and waste water 
handling.  


  


Are there likely to be changes to profitability? E.g. costs 
of using an alternative substance can not be passed on 
along the supply chain.  


  


Are there likely to be changes to sales and turnover? E.g. a 
loss of functionality leads to reduction in demand 


  


Are there likely to be changes to administration costs?    


Are there likely to be changes to innovation and research?   


Are there likely to be changes to the market price?   


Are there likely to be changes to the quality of the final 
product? 


  


Are there likely to be changes to employment?   


Are there likely to be changes to monitoring, compliance 
and enforcement? 


  


Are there likely to be changes to the trend in sales and 
production?  
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Potential Impacts – 


Changes between the “proposed restriction” and the 
“baseline” scenario” 


Likely to be a 
significant 
impact that 


requires further 
assessment? 


Yes/No/unknown 
If ‘no’, reason why impact is excluded (e.g. 


not relevant under this restriction) 


Are there likely to be changes to the cost associated with 
substitutes?  


  


Are there likely to be changes to the performance and 
product quality associated with substitutes? 


  


Are there likely to be any changes in the process used that 
may have an impact on economic costs? 


  


Are there likely to be any changes in emissions to air, 
water, land and/or any changes in raw material usage, 
which could have potential economic costs? 


  


Are there any other risks/impacts that need to be 
considered? 


  


 


 


 


 


Table 24    Initial checklist for social impacts 


Potential Impacts – 


Changes between the “proposed restriction” and the 
“baseline” scenario” 


Likely to be a 
significant 
impact that 


requires further 
assessment? 


Yes/No/unknown 
If ‘no’, reason why impact is excluded (e.g. 


not relevant under this restriction) 


Are there any likely to be changes in employment at an 
EU level? 


  


Are there any likely to be changes in employment at a MS 
level? 


  


Are there any likely to be changes in employment outside 
of the EU? 


  


Are there any likely to be changes in the type of job 
occupations?  


  


Are there any likely to be changes in the working 
environment? (e.g. working hours, job satisfaction, 
training available etc) 


  


Are there any likely to be changes to employment to other 
sectors within the community? i.e. local restaurants, retail 
shops and other service industries.  


  


Are there any other risks/impacts that need to be 
considered? 
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Table 25    Initial checklist for competition, trade and wider economic impacts 


Potential Impacts – 


Changes between the “proposed restriction” and the “baseline” 
scenario” 


Likely to be a 
significant 
impact that 


requires 
further 


assessment? 
Yes/No/unkno


wn 
If ‘no’, reason why impact is excluded (e.g. 


not relevant under this restriction) 


Are there any likely to be changes to competition within the 
EU? (e.g. changes in the number of products available to 
downstream users and consumers) 


  


Are there any likely to be changes to competitiveness outside 
of the EU? (E.g. would the conditions of the restriction give 
an advantage to manufacturers outside of the EU?) 


  


Are there any likely to be changes to international trade? (e.g. 
trade flows between EU and non-EU countries) 


  


Are there any likely to be changes in investment flows? (e.g. 
businesses deciding to locate outside of the EU) 


  


Are there any likely to be changes on EU and MS finances? 
(e.g., changes in revenue from corporation taxes) 


  


Are there any likely to be changes to the labour market? (e.g. 
demand for specialist skills, job migration outside of the EU) 


  


Are there any other risks/impacts that need to be considered?   
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APPENDIX H: TYPES OF INFORMATION AN INTERESTED PARTY MAY WISH TO 
SUBMIT TO THE SEA COMMITTEE CONCERNING A SUBMITTED SEA 


 


 


 


 


 


 


TYPES OF SEA INFORMATION AN INTERESTED 
PARTY MAY WISH TO SUBMIT TO THE SEA 
COMMITTEE CONCERNING A SUBMITTED  


ANNEX XV DOSSIER 
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Introduction  


The following checklist has been designed for interested parties who wish to submit comments or 
socio-economic analyses regarding an Annex XV dossier submitted to the SEA committee.  For 
example, an interested party may wish to provide cost information on the use of an alternative 
which they wish to keep confidential. 


Interested parties should clearly indicate within their submissions the information that they wish to 
remain confidential and the reasons for not disclosing information submitted in this format. The 
Agency may grant access to documents under specific circumstances (see section 5.4 in the 
Guidance on authorisation application which provides specific information relevant under the 
restrictions process also). Therefore, if clear reasons for not disclosing information are not provided, 
the Agency reserves its right to decide that access can be given to your comments. 


Interested parties who have requested that information remains confidential may still decide to 
make available: 


• certain parts of the document to anyone requesting access to it or  


• Certain parts, or all, of the document to a restricted number of actors requesting access to it. 


  


In chapter 5 a separate checklist is included for those preparing an Annex XV dossier.  That 
checklist is intended as an internal audit check and it is not necessary to include it with the 
submission of an Annex XV dossier.  Further guidance is provided in chapter 6 for those preparing 
an Annex XV dossier.     


In most instances, given the limited time (and/or resources) available for interested parties to 
comment on a submitted Annex XV dossier, conducting a complete SEA and subsequently 
producing a report is unlikely to be feasible.  An interested party may only have enough time to 
submit partial information using predominately in-house expertise.  Submitting this information 
using the checklist, along with any comments, should help the SEA committee easily identify and 
organise all the information submitted to them, without the need for the interested party to produce 
a detailed report.  
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Checklist for interested party submission to the SEA Committee 


   Information on the “baseline” scenario 


    


   Information on a risk management option (other than a restriction) 


    


   Information on changes to the uses and/or conditions of the “proposed restriction” 
scenario 


    


   Information on environnemental risks/impacts 


    


   Information on human health risks/impacts 


    


   Information on economic impacts  


    


   Information on social impacts 


    


   Information on competition, trade and other wider economic impacts 


    


   Information on uncertainties and assumptions used in the submitted SEA 


    


   Information on distributional impacts; e.g. impacts for a particular region/industry 


    


   Information on recommendations for the proposed restriction 


    


   Any other SEA information relevant for the SEA Committee to consider 
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PREFACE 


 


This document describes the information requirements under REACH with regard to substance 
properties, exposure, use, risk management, and the chemical safety assessment. It is part of a series 
of guidance documents that are aimed to help all stakeholders with their preparation for fulfilling 
their obligations under the REACH regulation. These documents cover detailed guidance for a 
range of essential REACH processes as well as for some specific scientific and/or technical 
methods that industry or authorities need to make use of under REACH. 


  


The guidance documents were drafted and discussed within the REACH Implementation Projects 
(RIPs) led by the European Commission services, involving stakeholders from Member States, 
industry and non-governmental organisations. These guidance documents can be obtained via the 
website of the European Chemicals Agency (http://echa.europa.eu/reach_en.asp). Further guidance 
documents will be published on this website when they are finalised or updated. 


 


This document relates to the REACH Regulation (EC) No 1907/2006 of the European Parliament 
and of the Council of 18 December 20061  


 


 


 


                                                 


1 Corrigendum to Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 
concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European 
Chemicals Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93 and 
Commission Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 
91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396, 30.12.2006); amended by Council Regulation (EC) 
No 1354/2007 of 15 November 2007 adapting Regulation (EC) No 1907/2006 of the European Parliament and of the 
Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH) by reason of the 
accession of Bulgaria and Romania (OJ L 304, 22.11.2007, p. 1). 



http://echa.europa.eu/reach_en.asp
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Convention for citing the REACH regulation 


Where the REACH regulation is cited literally, this is indicated by text in italics between quotes. 


Table of Terms and Abbreviations 


See Chapter R.20  


 


Pathfinder 


The figure below indicates the location of chapter R.10 within the Guidance Document 
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R.10 CHARACTERISATION OF DOSE/CONCENTRATION-RESPONSE FOR 
ENVIRONMENT 


R.10.1 Aim 


This document is guidance on how to characterise the dose (concentration) – response for the 
different environmental compartments. In other words it is mainly a guidance on how to 
quantitatively assess the effects of a substance on the environment by determining the concentration 
of the substance below which adverse effects in the environmental sphere of concern are not 
expected to occur. This concentration is known as Predicted No-Effect Concentrations (PNECs). If 
it is not possible to derive the PNEC then this shall be clearly stated and fully justified such as for 
the air compartment where only a qualitative assessment is normally possible.  


R.10.2 Derivation of PNECs: introduction 


R.10.2.1 Data used for derivation of the PNEC 


The derivation of PNECs is required for the chemical safety assessment (CSA) of substances 
manufactured/imported/used in quantities from 10 t/y onwards. For each tonnage level standard 
data requirements have been specified in REACH (Annex VII-X, in conjunction with annex XI), 
but REACH also requires that any other relevant hazard information that is available (i.e. from 
other available tests and non-test methods) is taken into account. PNEC(s) should be reconsidered if 
further information becomes available at higher tonnage levels. 


For derivation of PNECs, all available hazard information needs to be evaluated (see Chapter R.7 
for the individual endpoints). 


R.10.2.2 Evaluation and interpretation of data 


For the characterization of the PNEC it is of high importance to evaluate the data with regard to 
their adequacy and completeness. The evaluation of adequacy shall address the reliability and 
relevance of data (see Chapter R.4). The evaluation of data is of particular importance for existing 
substances as tests will often be available with non-standard organisms and/or non-standardized 
methods. It is suitable to start the effects assessment process with the evaluation of the available 
ecotoxicological data. 
Further guidance on which ecotoxicological information can be used to perform the effects 
assessment is given in the different endpoint specific sections in Chapter R.7. 
 
In some cases the dose (concentration) - response (effect) relationship is not known, the duration of 
a test may be different from that of standard tests or the test parameters may not be comparable to 
those used in standard tests, for example investigations of photosynthesis, of behaviour, 
investigations on a cellular or a subcellular level. Expert judgement must therefore be used to 
determine whether such data can be interpreted for use in the assessment. 


When there is more than one set of data on the same species, (strain if known), endpoint, duration, 
life stage and testing condition the greatest weight is attached to the most reliable and relevant one. 
When there is more than one set of data with the same reliability rating, it might be necessary to 
look into more detail at the study reports to see whether a specific reason could explain the 
difference. If no explanation can be found and the results are for the same species and endpoints and 
are not more than one order of magnitude apart, they can be harmonised by a geometric mean. If 
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they are more than one order of magnitude apart, this may be questionable. If the endpoint is critical 
for the outcome of the regulatory decision, a repetition of the study may sometimes be the easiest 
and most efficient solution, especially for non-vertebrate tests. A decision might also be possible on 
the basis of additional available data, e.g. from studies of a lower reliability rating or from non-
testing methods, if these show a distinct tendency in support of a certain result. 


R.10.2.2.1 Use of data from laboratory toxicity tests 


The data used for derivation of the PNECs are usually results from single species laboratory toxicity 
tests. The data are typically reported as the concentrations at which x % (e.g. 50%) mortality or 
inhibition of a function (e.g. growth) was observed and are expressed as the lethal concentration 
(LCx) or the effect concentration (ECx), e.g. LC50 or EC50. 


L/EC50-values are usually obtained from short term tests, while the result of long term tests (e.g. 
reproductive success of exposed organism) are most frequently reported as L/ECx (x being very 
often equal to 10) or as the NOEC (No Observed Effect Concentration) which corresponds to the 
highest tested concentration for which there are no statistical significant difference of effect when 
compared to the control group.  


The endpoints most frequently used for derivation of PNEC are mortality (LC50), growth (ECx or 
NOEC) and reproduction (ECx or NOEC). 


Guidance is given in Table R.10-1 with respect to the derivation of L(E)C50 and NOEC values.  


Different statistical approaches can be used to analyse data obtained in an ecotoxicity test (see e.g. 
OECD, 2006b):  


Hypothesis-testing methods 


Hypothesis testing is a statistical inference technique used to compare the responses among two or 
more test groups. Hypothesis testing has many uses in ecotoxicology, ranging from detecting 
whether there is a significant difference in the measured response between the control and a given 
concentration, to establishing a LOEC and a NOEC.  


Several assumptions made when conducting hypothesis tests to determine the NOEC include:   


 Concentration-response relationship may or may not be assumed depending on the specific 
statistical tests used.  


 This approach makes only weak assumptions about the mechanisms of the toxicant or the 
biology of the organism. 


Several limitations of using hypothesis testing to determine the NOEC include: 


 Since the NOEC (or NOEL) does not estimate a model parameter, a confidence interval 
cannot be assessed. 


 The value of the NOEC is limited to being one of the tested concentrations (i.e. if different 
values were chosen for the tested concentrations, the value of the NOEC would be 
different). 


 If the statistical power of a test is low (due to high variability in the measured response 
and/or small sample size), the biologically important differences between the control and 
treatment groups may not be identified as significantly different. If the power is high, it 
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may occur that biologically unimportant differences are found to be statistically 
significantly different. 


Concentration-response modelling methods 


Regression methods are used to determine the relationship between a set of independent variables 
and a dependent variable. For designed experiments in ecotoxicology, the main independent 
variable is the concentration of the test substance and the dependent variable is the measured 
response (e.g., percent survival, fish length, growth rate). Regression methods fit a concentration-
response curve to the data and use this curve to estimate an Effective Concentration (ECx) at a 
given time point. The mathematical model used may be any convenient function that is able to 
describe the data; however, some models are more frequently used and accepted within the 
ecotoxicity testing literature. Several methods are available for model fitting and parameter 
estimation. 


Although statistical power is typically only discussed when hypothesis tests are conducted, both 
sample size and variation in the response variable within groups affect the inferences of 
concentration-response models as well. Small sample sizes and high variability in the response 
within groups will increase the width of the confidence interval of the parameters of interest (e.g. 
ECx), and the fitted model may not reflect the true concentration-response relationship.  


Several assumptions of concentration-response modelling include:   


 The fitted curve is close to the true concentration-response relationship. 


 This is an empirical model and does not make strong assumptions about the mechanisms of 
the toxicant or the biology of the organism. 


Several limitations of concentration-response modelling include: 


 Estimation of ECx values outside the concentration range introduces a great deal of 
uncertainty (i.e., extrapolation outside the range of the data). 


 Once the experiment has been performed, the resulting concentration-response data may not 
be suitable for the estimation of parameters of a concentration-response model. In 
particular, when the gaps between consecutive response levels are so large that many 
different concentration-response models would fit equally well to the observed data, 
interpolation would not be warranted.  


Biology-based methods 


Biology-based methods provide models for exploring the effect of the test chemical over time as 
well as incorporating a toxicokinetic model for the behaviour of the chemical. By modelling 
concentration and exposure time simultaneously, these methods fit response surfaces to response 
data to estimate an ECx as a function of exposure time, rather than fitting separate response curves 
at each time point.  


Because of additional assumptions regarding the toxicokinetic behaviour of the chemical and the 
biological behaviour of the organism in the system, it is sometimes possible to carry out additional 
extrapolation from the toxicity test. The assumptions are endpoint-specific; therefore, for each type 
of test, these assumptions need to be defined. The definition of these assumptions usually involves 
eco-physiological background-research prior to the specification of the test. However, if these 
additional assumptions can be made, an example of additional outcomes this method can predict is: 
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chronic responses from acute responses, responses to time-varying concentrations using responses 
to constant concentrations, and responses by a species using responses to a conspecific or 
physiologically related species of a different body size for a given test compound . 


Several general assumptions made when using biology-based methods include: 


 This analysis method incorporates mechanistic models for toxicokinetics and physiology.  


Several limitations of biology-based methods include: 


 Estimation of parameter values (e.g., ECx) outside the concentration range introduces a 
great deal of uncertainty (i.e., extrapolation outside the range of the data).  


 When the gaps between consecutive response levels are so large that different biology-
based models would fit equally well to the observed data parameters estimation would not 
be warranted, if they differ substantially between the models.  


 To date, models have been developed for some of the common aquatic toxicity tests (acute 
and chronic tests on survival/immobility for daphnids and fish, fish growth test, daphnia 
reproduction test, and alga growth inhibition test). Nevertheless, such models can be 
applied to any test species.  


Experimental design implications for the estimation of the NOEC or ECx 


The usual factors (independent variables) studied in ecotoxicity tests are concentration of the tested 
substance and duration of exposure.  


The estimation of an ECx puts different demands on the study design than does the assessment of a 
NOEC.  


To assess a NOEC, an important demand is that the study warrants sufficient statistical power. To 
that end, the concentration (dose) groups need a sufficient number of replicates (possibly at the 
expense of the number of dose groups). 


To provide an estimate of an ECx, the primary demand on the study design is to have a sufficient 
number of concentration (dose) groups. This may be at the expense of the number of replicates per 
group (e.g. keeping the total size of the experiment the same), since the precision of the estimated 
ECx depends more on the number and spacing of concentrations rather than on the sample size per 
concentration or dose group.  


However, results from ecotoxicological studies may also be reported using other conventions and 
expressions of effect.  
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Table R.10-1  Overview of toxicity test endpoints and guidance on derivation of L(E)C50 
and NOEC values 


Short-term studies: 
If a test report does not indicate the L(E)C50 values but the raw data are presented, the L(E)C50 should be 
calculated, for example by regression analysis. If only one toxicity value lies between the L(E)C0 and the 
L(E)C100, the L(E)C50 cannot be calculated e.g. by Probit analysis. Instead, the L(E)C50 may be estimated by, 
e.g., linear regression. 
If results are presented as >L(E)C10 and <L(E)C50, they can be rated as L(E)C50 while results clearly above a 
L(E)C50 can only be used as an indication of the short-term toxicity of the chemical considered. 


Long-term studies:  
An EC10 for a long-term test which is obtained using an appropriate statistical method (usually regression 
analysis) will be used preferentially.  
The NOEC (no observed effect concentration) is defined as “the highest concentration tested at which the 
substance is observed to have no statistically significant effect (p<0.05) when compared with the control, within a 
stated exposure period” (OECD 211, 1998b) or the test concentration immediately below the LOEC, which when 
compared with the control has no statistically significant effect (p<0.05) within a stated period (OECD 211, 
1998b). There has to be a concentration-effect relationship. In the past, the NOEC was mainly derived on the 
basis of ANOVA (analysis of variance) and a subordinate test (e.g. Dunett's) or determined directly from the 
concentration-effect curve by consideration of the deviation of the control (e.g. 10%). The preconditions for the 
use of ANOVA have to be fulfilled (normal distribution, homogeneous variances). In older investigations, it may 
be difficult to find out how the NOEC was generated unless test reports or raw data are available. There has been 
a recommendation within OECD in 1996 to phase out the use of the NOEC, in particular as it can correspond to 
large and potentially biologically important magnitudes of effect. The advantage of regression method for the 
estimation of ECx is that information from the whole concentration-effect relationship is taken into account and 
that confidence intervals can be calculated. These methods result in an ECx, where x is a low effect percentile 
(e.g. 5-20%). It makes results from different experiments more comparable than NOECs. 
A LOEC (lowest observed effect concentration) stands for the lowest concentration where an effect has been 
observed. It may therefore not be used as a NOEC. In case only a LOEC is given in the report, it can be used to 
derive a NOEC with the following procedures: 
- LOEC > 10 and < 20% effect: NOEC can be calculated as LOEC/2. 
If the effect percentage of the LOEC is unknown no NOEC can be derived. 
MATC (maximal acceptable toxicant concentration): In aquatic toxicity the MATC was often calculated. This is 
the geometric mean of the NOEC and the LOEC. If in the test report only the MATC is presented, the MATC can 
be divided by √2 to derive a NOEC. 
It should be noted that in the case of algae studies, which are actually multigeneration studies, it is generally 
accepted that a 72-hour (or longer) EC50 value may be considered as equivalent to a short-term result and that a 
72-hour (or longer) EC10 or NOEC value can be considered as a long-term result. 


 


R.10.2.2.2 (Q)SAR and grouping approaches. 


(Q)SAR 


Results obtained from valid (Q)SAR may be used instead of testing when the conditions listed in 
Annex XI are met. Further guidance on the use of QSAR is provided in the endpoint specific 
Sections (see Chapter R.7) as well as under Section R.6.1.  


QSARs may be particularly helpful in assessing long-term aquatic toxicity data from very 
hydrophobic organic chemicals such as PCBs. Long-term tests with such chemicals are difficult to 
perform because of their low water solubility and the difficulty of maintaining stable test 
concentrations. Also, it may take a very long time to reach steady state in the test organisms due to 
their low elimination rate. By comparing the test result with the “minimum toxicity” obtained from 
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a QSAR based on the log Kow of the compound, insight can be gained into the validity of the test 
result (see Section R.6.1). 


Available (Q)SAR methods can be summarised using the following categories: 


 Schemes for the prediction of the mode of action/structural class of a compound 


Knowledge about the mode of action of a chemical is a helpful information on the identification of 
appropriate (Q)SAR models2. In general two types of acute modes of action can be distinguished: 


o Baseline toxicity (also referred to as narcosis) with different subtypes 


Baseline toxicity describes the minimum toxicity of a chemical due to a narcotic mode of action. 
Substances acting via narcosis are also described as inert chemicals, narcotics or neutral organics. 


o Excess toxicity (specific acute modes of action or reactive) 


Each organic compound can, in principle, act via narcosis. Chemicals that in addition act via a 
different mode of action (e.g. due to reactivity or specific modes of action such as inhibition of 
photosynthesis), might show higher toxicity than the predicted baseline toxicity. They can be 
summarised as substances possibly showing excess toxicity3.  


Information about the acute mode of action of a given chemical can be derived by using schemes as 
described by Verhaar et al (1992) and Russom et al (1997). A short description of the schemes is 
given in Table R.10-14 in Appendix R.10-1 Guidance for the characterisation is given in literature 
cited. As the schemes are based on acute experimental data, they can not be used for the prediction 
of chronic modes of action. 


In addition there are several tools that could support the characterisation according to modes of 
action and/or chemical classes. Amongst others, ASTER (Russom et al 1991, Russom et al 1997), 
OASIS/TIMES (Meckenyan et al 2004), MCase, PropertEst and ChemProp (Schüürmann et al 
1997) software can be indicated. Other tools such as ECOSAR (U.S. EPA 1994) and TOPKAT 
(Gombar and Enslein 1995) also characterise chemicals but rather on a chemical class principle than 
defining a mode of action. An overview of programs for the identification of modes of action of a 
chemical is provided in Table R.10-15 in Appendix R.10-1 


Detailed descriptions of the experimental derivation of different mode of actions and their 
connection to structural information can be found in the literature (e.g. Verhaar et al 1992 and 
Lipnick 1991). 


 Qualitative information from structural alerts 


Additional information about the mode of action of a chemical can be obtained from qualitative 
structure-activity relationships (SARs), e.g. from structural alerts (chemical structures that might 
indicate an excess toxicity). The alert might be used to indicate which model is to be selected (if 
available), or simply as an indication that the narcoses models will under predict toxicity. 


                                                 
2 In many cases the exact mechanism of action is not known and a response might be due to multiple mechanisms of 
action. This is acknowledged by using the term “mode of action” instead of “mechanism of action” in the text. 


3 The excess toxicity (Te) can be defined as a ratio between the baseline and the measured LC50 value. If the predicted 
baseline toxicity is lower than the measured toxicity (i.e. when obtaining a measured LC50 value which is lower than the 
predicted LC50), excess toxicity is presumed.  
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Chemical structure and possible modes of action of compounds that might indicate an excess 
toxicity in fish can be found in the paper of Lipnick (1991). Von der Ohe et al. (2005) identified 
structural alerts associated with excess toxicity to Daphnia. Examples of such structural alerts are 
given in Table R.10-16 in Appendix R.10-1 


 QSAR predictions from individual models 


Individual QSAR models for aquatic endpoints are mostly experimentally derived by comparing the 
toxicity of a set of chemicals with one or more chemical descriptors. 


o QSARs for narcosis  


QSAR models for narcosis are appropriate for chemicals that act via narcosis and do not show 
additional specific toxicity. In addition they can be used to predict minimum or baseline toxicity 
(Veith et al 1983). Some QSAR models are based on narcosis subtypes such as polar narcosis, 
amine narcosis (Newsome et al 1993) and ester narcosis (Jaworska et al 1998)4. They are based on 
the fact that, if log Kow is used as descriptor, polar (or less inert) chemicals, amines and esters tend 
to show higher toxicity than would be expected by using a non-polar narcosis QSAR model. 
Examples of regression-based models using log Kow for different types of narcosis to fathead 
minnow and other aquatic species are given in Table R.10-17 in Appendix R.10-1. For very 
hydrophobic substances, the toxicity might be overestimated using linear models. In this case 
models are available with quadratic relationships between toxicity and log Kow, developed with 
training sets that included chemicals with a log Kow above approximately 6 (see Table R.10-17 in 
Appendix R.10-1). 


o QSARs for other modes of action 


For substance showing chemical reactivity with biological structures, the effect can not be described 
via narcosis. Then, different reactivity parameters can be used (e.g. experimentally determined rate 
constants or quantum-mechanical indices, such as orbital energies, partial charges, and/or 
superdelocalisability indices). Examples of this approach are provided in Table R.10-18 in 
Appendix R.10-1. In addition models are available that use descriptors different from log Kow 
and/or quantum-mechanical indices and are not explicitly based on mechanistic assumptions 
(although mechanistic interpretation in some degree is possible). Examples are given in Table 
R.10-19 in Appendix R.10-1. 


o QICARs and QCARs for metals and inorganic metal compounds 


Development of QSAR methods for metals and inorganic metal compounds have not been as 
actively pursued as for organic substances. However, for some very data poor inorganic substances 
with toxicity databases lacking sufficient information with which to include for example speciation 
modelling, predicting bioactivity from chemical properties may be relevant. Recently in this respect 
Quantitative Ion Character-Activity Relationships (QICARs) and Quantitative Cationic-Activity 
Relationships (QCARs) have been developed (Owbny and Newman 2003, Walker et al. 2003.). 
However, more research efforts are needed in this field to develop and validate appropriate models. 


                                                 
4 For the ongoing discussion about the possible reasons for the different subtypes of narcosis see e.g. Roberts and 
Costello (2003), Vaes et al. (1998), and Escher and Hermens (2002). 
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 QSAR Predictions from expert systems 


There are a number of expert systems developed that combine multiple QSAR models to predict 
aquatic toxicological endpoints5. Detailed description of formalised expert systems is provided in 
Table R.10-20 in Appendix R.10-1. 


 Databases of (Q)SAR predictions 


Little reference can be given for such databases as many developments are ongoing. One example is 
the so called Danish Database of QSAR predictions (http://ecbqsar.jrc.it/), which is a compilation 
of predicted values from a large number of literature and commercial models, including peer-
reviewed and non-peer-reviewed models, for a number of endpoints (including acute toxicity to 
aquatic organisms). The database does not directly contain information relating in a systematic way 
to the five OECD principles for validation of QSAR models. Nevertheless some overview 
information concerning model description and validation status is provided in the user manual for 
the database also available on the above mentioned web site. Furthermore for all predictions made 
by Multicase models for the various endpoints, the database contains a short yes/no statement on 
whether or not the individual prediction falls within or outside the applicability domain of the 
model. These statements are made by use of the statistically based features of applicability domain 
definition of the Multicase platform by use of the most stringent set-up possible. 


 Activity-activity relationships (QAARs) predictions 


In addition to structure activity relationships, information can be derived from quantitative activity-
activity relationships. Many models have been developed and described in the literature. They are 
generally based on the premise that the chemicals might have the same mode of action across the 
species from different levels, although there might be more or less apparent exceptions (e.g. for 
aromatic amines, Urrestrazu Ramos et al. 2002). Examples of different QAARs are shown in Table 
R.10-20 in Appendix R.10-1 


Grouping approaches 


General guidance for the use of grouping approaches is provided in Section R.6.2. Tools for the 
identification of possible analogues are also described in Section R.6.2.3.  


In order to derive information about the toxicity of chemicals, the comparability search should 
focus on substances that are comparable with respect to their aquatic toxicity. Additional guidance 
on this point is provided in Section R.7.8.4. 


R.10.2.3 Environmental compartments 


For environmental effects assessment, three main environments are considered: water, soil and air. 


The compartmentalisation of the environment is primarily based on the distinction between aquatic 
and terrestrial (“land”) environments. For aquatic risk assessment, fresh water and marine 
environments are considered separately. In addition to these environments, risk assessment 
procedures have been developed for special routes of exposure or areas of concern, which are 


                                                 
5 A comprehensive review of such expert systems is available from ECETOC (2003b). Moore et al. (2003) published a 
comparative analysis on model performance of six software packages that predict acute toxicity to fish. 



http://ecbqsar.jrc.it/
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described as “predators exposed via the food chain” and “micro-organisms in waste water treatment 
plants”.   


Whilst these environments are taken as a starting point for an environmental assessment, in many 
cases further sub-division is often necessary. Within each environment, two (or three) 
compartments are defined. In aquatic environments the main compartments are the water column 
and the sediment. For terrestrial ecosystems, the environment is divided into the soil and the “above 
soil” compartments. Inland waters that are generally protected against wind (e.g. ponds) may 
develop a surface layer on top of the water column. This layer forms a special habitat with a special 
exposure to chemicals; i.e. exposure is mainly via atmospheric deposition and not via the water 
column.   


Compartmentalisation of the environment is illustrated in Figure R.10-1, showing the different 
possible compartments in fresh water. 


Figure R.10-1: Schematic illustration of environmental compartments of the aquatic environment6 


The reason for this compartmentalisation is that conditions differ profoundly between the defined 
environments and compartments. The presence of different types of particles (organic and clay) in 
sediment and soil imply that some substances may become strongly attached (sorbed) to these 
particles. This leads to a large decrease in the availability of these substances to the organisms that 
live in the compartment (bioavailability). As a result, exposure is reduced as compared to 
compartments with only few particles such as the water column and air. Furthermore, the types of 
organisms inhabiting the different environments/compartments are not the same. Therefore, the 
sensitivity of the organisms and/or populations in various compartments may differ considerably.  


An overview of the different compartments is presented in the following tables, which are also 
indicating the sections in this guidance, where the derivation of the individual parameters are 
described in detail. 


                                                 
6 From E.P. Odum (1971): Fundamentals of Ecology, 3rd edition, WB Saunders Company, Philadelphia. 
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Table R.10-2. Relationship between different targets of the risk characterisation for 
different inland compartments 


Target Medium of exposure  
(PEClocal  /  
PECregional) 


Section PNEC Section 


Aquatic organisms Surface water R.16.5.6.2. 
R.16.5.6.8 


PNECwater R.10.3 


Benthic organisms Sediment R.16.5.6.3 
R.16.5.6.8 


PNECsed R.10.5 


Terrestrial 
Organisms 


Agricultural soil R.16.5.6.6 
R.16.5.6.8 


PNECsoil R.10.6 


Fish-eating 
Predators 


Fish R.16.5.7 PNECoral from 
NOAELavian/mammalian 


R.10.8 


Worm-eating 
Predators 


Earthworms R.16.5.7 PNECoral from 
NOAELavian/mammalian 


R.10.8 


Microorganisms STP aeration tank R.16.5.5 PNECmicroorganisms R.10.4 


 


Table R.10-3. Relationship between different targets of the risk characterisation for 
different marine compartments 


Target Medium of exposure  
(PEClocal  /  
PECregional) 


Section PNEC Section 


Aquatic organisms Seawater R.16.5.6.4 PNECwater R.10.3.2.3 


Benthic organisms Marine sediment R.16.5.6.5 PNECmarine sed R.10.5.3 


Fish-eating 
predators 


Fish R.16.5.7 PNECoralpredators R.10.8 


Top predators Fish-eaters R.16.5.7 PNECoral, top predators R.10.8 


R.10.2.4 Calculations - extrapolation methods 


Because the conditions of the laboratory test methods differ from natural conditions, it is considered 
most likely that ecosystems will be more sensitive to the chemicals than individual organisms in the 
laboratory. Therefore, the results of tests are not used directly for the risk assessment but used as a 
basis for extrapolation of the PNEC.  


Extrapolation methods have been developed for estimating PNEC-values for chemicals in aquatic 
and terrestrial environments. Two different types of extrapolation methods exist: sensitivity 
distribution methods and assessment factor methods.  


The sensitivity distribution methods 


The sensitivity distribution methods are based on statistical calculations and usually require 
experimentally determined NOEC values for a number of species from different taxonomic groups.  


These methods aim at calculating a concentration, which is assumed to protect a certain percentage 
(e.g. 95%) of the species of the ecosystem against toxic effects. The methods assume that the 
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species specific NOEC values follow a specific distribution function and that this can be applied for 
other taxonomic groups of species in the environment. Furthermore, it is assumed that each data 
point (effect concentration) represents a random sample from the possible data points. The true 
distribution of the sensitivity is not known but for independent samples it may be described, and 
average values and standard deviations may be estimated.  


The assumptions and requirements for the sensitivity distribution methods are described in detail in 
Section R.10.3.1.3. When the available data do not fulfil these requirements (which is most often 
the case), the assessment factor methods are used. Therefore, the assessment factor methods are the 
most frequently used and mainly these methods are described in this document. 


Assessment factor methods 


The general principle of these methods is that the result from a laboratory test is divided by an 
appropriate assessment factor. The sparser the available data, the higher is the assessment factor 
which is applied. PNECs are estimated by division of the lowest value for the toxicity with the 
relevant assessment factor. Results of long-term tests (expressed as EC10 or NOEC for a sublethal 
parameter) are preferred to those of short-term tests (EC/LC50), because such results give a more 
realistic picture of effects on the organisms during their entire life cycle. 


In establishing the size of these assessment factors, a number of uncertainties have been addressed 
to extrapolate from single-species laboratory data to a multi-species ecosystem. These areas 
comprise: 


• intra- and inter-laboratory variation of toxicity data; 
• intra- and inter-species variations (biological variance); 
• short-term to long-term toxicity extrapolation; 
• laboratory data to field impact extrapolation. 


R.10.3 Aquatic compartments (freshwater and marine). 


R.10.3.1 Freshwater compartment 


R.10.3.1.1 Data 


The data available depend on the tonnage as the requirements are defined according to Annexes 
VII-X of the regulation which are based on the tonnage of manufactured and/or imported substance 
but also on all available information on the substance. The minimum data set available at 10 t/y 
(Annex VII) includes results of tests with organisms from three trophic levels: Primary producers 
(plants), represented by algae; plant eating animals, represented by invertebrates (e.g. Daphnia) and 
predators, represented by fish. These groups also represent different taxonomic groups. 


R.10.3.1.2 Calculation of PNEC for freshwater using assessment factors 


The derivation of the PNEC depends on the available data. PNECs are estimated by division of the 
lowest value for the toxicity with the relevant assessment factor. 


The assessment factors recommended for the determination of the PNEC for the (freshwater) 
aquatic are shown in Table R.10-4. 


When only short-term toxicity data are available, an assessment factor of 1000 will be applied on 
the lowest L(E)C50 of the relevant available toxicity data, irrespective of whether or not the species 
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tested is a standard test organism (see notes to Table R.10-4). A lower assessment factor will be 
applied on the lowest EC10 or NOEC derived in long-term tests with a relevant test organism.  


For some compounds, a large number of validated short-term L(E)C50 values may be available. 
Therefore, it is proposed to calculate the geometric mean if more than one L(E)C50 value is 
available for the same species and end-point. Prior to calculating the geometric mean an analysis of 
test conditions must be carried out in order to find out why differences in response were present.  


The algal growth inhibition test of the base-set is, in principle, a multi-generation test. However, for 
the purposes of applying the appropriate assessment factors, the EC50 is treated as a short-term 
toxicity value. The EC10 or NOEC from this test may be used as an additional long term result 
when other long-term data are available. In general, an algal EC10 or NOEC should not be used 
unsupported by long-term EC10 or NOECs of species of other trophic levels.  


Microorganisms representing a further trophic level may only be used if non-adapted pure cultures 
were tested. The investigations with bacteria (e.g. growth tests) are regarded as short-term tests. 
Additionally, blue-green algae should be counted among the primary producers due to their 
autotrophic nutrition. 


The assessment factors presented in Table R.10-4 below should be considered as general factors 
that under certain circumstances may be changed. In general, justification for changing the assess-
ment factor could include one or more of the following: 


• evidence from structurally similar compounds (evidence established by read across from closely 
related compounds may demonstrate that a higher or lower factor may be appropriate); 


• knowledge of the mode of action including endocrine disrupting effects (Some substances, by 
virtue of their structure, may be known to act in a non-specific manner); 


• the availability of test data from a wide selection of species covering additional taxonomic 
groups other than those represented by the base-set species; 


• the availability of test data from a variety of species covering the taxonomic groups of the base-
set species across at least three trophic levels. In such a case the assessment factors may only be 
lowered if these multiple data points are available for the most sensitive taxonomic group. 


Specific comments on the use of assessment factors in relation to the available data set are given in 
the notes below Table R.10-4. 
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Table R.10-4 Assessment factors to derive a PNECaquatic 


Available data Assessment factor 


1000 a) At least one short-term L(E)C50 from each of three trophic levels (fish, 
invertebrates (preferred Daphnia) and algae)  


100 b) One long-term EC10 or NOEC (either fish or Daphnia)  


50 c) Two long-term results (e.g. EC10 or NOECs) from species representing 
two trophic levels (fish and/or Daphnia and/or algae) 


10 d) Long-term results (e.g. EC10 or NOECs)  from at least three species 
(normally fish, Daphnia and algae) representing three trophic levels 


Species sensitivity distribution (SSD) method 5-1 
 (to be fully justified case by case) e) 


Reviewed on a case by case basis f) Field data or model ecosystems 


Notes to Table R.10-4: 
a) The use of a factor of 1000 on short-term toxicity data is a conservative and protective factor and is designed to 


ensure that substances with the potential to cause adverse effects are identified in the hazard assessment. It assumes 
that each of the uncertainties identified above makes a significant contribution to the overall uncertainty. For any 
given substance there may be evidence that this is not so, or that one particular component of the uncertainty is more 
important than any other. In these circumstances it may be necessary to vary this factor. This variation may lead to a 
raised or lowered assessment factor depending on the available evidence. A factor lower than 100 should not be used 
in deriving a PNECwater from short-term toxicity data except for substances with intermittent release (see Section 
R.10.3.3.). 


 Variation from a factor of 1000 should not be regarded as normal and should be fully supported by accompanying 
evidence.  


b) An assessment factor of 100 applies to a single long-term result (e.g. EC10 or NOECs) (fish or Daphnia) if this 
result was generated for the trophic level showing the lowest L(E)C50 in the short-term tests. 


 If the only available long-term result (e.g. EC10 or NOECs)is from a species (standard or non-standard organism) 
which does not have the lowest L(E)C50 from the short-term tests, it cannot be regarded as protective of other more 
sensitive species using the assessment factors available. Thus the hazard assessment is based on the short-term data 
with an assessment factor of 1000. However, the resulting PNEC based on short-term data may not be higher than 
the PNEC based on the long-term result available. 


 An assessment factor of 100 applies also to the lowest of two long-term results (e.g. EC10 or NOECs) covering two 
trophic levels when such results have not been generated from that showing the lowest L(E)C50 of the short-term 
tests. This should, however, not apply in cases where the acutely most sensitive species has an L(E)C50 value lower 
than the lowest long term result (e.g. EC10 or NOECs)  value. In such cases the PNEC might be derived by using an 
assessment factor of 100 to the lowest L(E)C50 of the short-term tests. 


c) An assessment factor of 50 applies to the lowest of two long term results (e.g. EC10 or NOECs)  covering two 
trophic levels when such results have been generated covering that level showing the lowest L(E)C50 in the short-
term tests. It also applies to the lowest of three long term results (e.g. EC10 or NOECs) covering three trophic levels 
when such results have not been generated from that trophic level showing the lowest L(E)C50 in the short-term 
tests. This should however not apply in cases where the acutely most sensitive species has an L(E)C50 value lower 
than the lowest long term result (e.g. EC10 or NOECs) value. In such cases the PNEC might be derived by using an 
assessment factor of 100 to the lowest L(E)C50 of the short-term tests. 


d) An assessment factor of 10 will normally only be applied when long-term toxicity results (e.g. EC10 or NOECs)  are 
available from at least three species across three trophic levels (e.g. fish, Daphnia, and algae or a non-standard 
organism instead of a standard organism). 


 When examining the results of long-term toxicity studies, the PNECwater should be calculated from the lowest 
available long term result. Extrapolation to the ecosystem effects can be made with much greater confidence, and 
thus a reduction of the assessment factor to 10 is possible. This is only sufficient, however, if the species tested can 
be considered to represent one of the more sensitive groups. This would normally only be possible to determine if 
data were available on at least three species across three trophic levels. 
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 It may sometimes be possible to determine with high probability that the most sensitive species has been examined, 
i.e. that a further long-term result (e.g. EC10 or NOECs)  from a different taxonomic group would not be lower than 
the data already available. In those circumstances, a factor of 10 applied to the lowest long term result (e.g. EC10 or 
NOECs)  from only two species would also be appropriate. This is particularly important if the substance does not 
have a potential to bioaccumulate. If it is not possible to make this judgment, then an assessment factor of 50 should 
be applied to take into account any interspecies variation in sensitivity. A factor of 10 cannot be decreased on the 
basis of laboratory studies. 


e) Basic considerations and minimum requirements as outlined in Section R.10.3.1.3 


f) The assessment factor to be used on mesocosm studies or (semi-) field data will need to be reviewed on a case-by-
case basis. 


For compounds with a high log Kow or substances that exert their effect with relatively slow 
metabolic (transformation) rates, no short-term toxicity may be found. Also, even in long-term tests 
this may be the case or steady state (as seen from the incipient LC50) may still not have been 
reached. In fish tests for non-polar narcotics, the latter can be substantiated by the use of long-term 
QSARs (see Chapter R.6 on the Use of QSARs and Section R.7.8). Use of a higher assessment 
factor can be considered in such cases where steady state does not seem to have been reached. 


A long-term test has to be carried out for substances showing no toxicity in short-term tests if the 
log Kow > 3 (or BCF > 100) and if the PEClocal/regional is > 1/100th of the water solubility. The 
long-term toxicity test should normally be a test on invertebrate (preferred species Daphnia) to 
avoid unnecessary vertebrate testing. The NOEC from this test can then be used with an assessment 
factor of 100. If in addition to the required long-term test a NOEC is determined from an algal test 
of the base-set, an assessment factor of 50 is applied. 


R.10.3.1.3 Calculation of PNEC for freshwater using statistical extrapolation techniques 


The effect assessment performed with assessment factors can be supported by a statistical 
extrapolation method if the database on species sensitivity distributions (SSDs) is sufficient for its 
application. If a large data set from long-term tests for different taxonomic groups is available 
(OECD, 1992), statistical extrapolation methods may be used to derive a PNEC. The main 
underlying assumptions of the statistical extrapolation methods are as follows (OECD, 1992, 
Posthuma et al., 2002): 


• the distribution of species sensitivities follows a theoretical distribution function; 
• the group of species tested in the laboratory is a random sample of this distribution. 


In general, the methods work as follows: long-term toxicity data are log transformed and fitted 
according to the distribution function and a prescribed percentile of that distribution is used as 
criterion. Several distribution functions have been proposed. The US EPA (1985) assumes a log-
triangular function, Kooijman (1987) and Van Straalen and Denneman (1989) a log-logistic 
function, and Wagner and Løkke (1991) a log-normal function. Aldenberg and Slob (1993) refined 
the way to estimate the uncertainty of the 95th percentile by introducing confidence levels. 


The approach of statistical extrapolation is still under debate and needs further validation. An 
advantage of these methods is that they use the whole sensitivity distribution of species in an 
ecosystem to derive a PNEC instead of taking always the lowest long-term NOEC. However, such 
methods could also be criticised. Among the most common drawbacks, the reasons put forward are: 
the lack of transparency by using this method compared to the standard approach, the question of 
representativity of the selected test species, the comparability of different endpoints, the arbitrary 
choice of a specific percentile and a statistical confidence level etc. 
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In response to these concerns it is necessary to provide some guidance on when and how to use such 
methods. What is proposed below has been discussed during an Expert Consultation Workshop on 
Statistical Extrapolation Techniques for Environmental Effects Assessments, in London on 17-18th 
January 2001 (EC, 2001). Although the primary objective of this workshop was focused on how 
statistical extrapolation techniques might be used to derive PNECs in the assessments of metals and 
their compounds, the general principles outlined here should be also applicable for other substances. 


Input data 


The methods should be applied on all reliable available NOECs from chronic/long-term studies, 
preferably on full life-cycle or multi-generation studies. NOECs are derived according to previous 
considerations (Table R.10-1). 


Which taxonomic groups 


It is important to include all available information on the mode of action of the chemical, in order to 
evaluate the need to include possible other (sensitive) taxonomic groups or exclude possible over-
representation of certain taxonomic groups, realising that the mode of action may differ between 
short-term effects and long-term effects and between taxonomic groups. The minimum species 
requirements when using the Species Sensitivity Distribution method are: 


• fish (species frequently tested include salmonids, minnows, bluegill sunfish, channel catfish, 
etc.); 


• a second family in the phylum Chordata (fish, amphibian, etc.); 
• a crustacean (e.g. cladoceran, copepod, ostracod, isopod, amphipod, crayfish etc.); 
• an insect (e.g. mayfly, dragonfly, damselfly, stonefly, caddisfly, mosquito, midge, etc.); 
• a family in a phylum other than Arthropoda or Chordata (e.g. Rotifera, Annelida, Mollusca, 


etc.); 
• a family in any order of insect or any phylum not already represented;  
• algae; 
• higher plants. 


It is recognised that for some of the taxa mentioned above, no internationally standardised test 
guidelines for long-term tests are currently available. The applicability of existing test data and the 
fulfilment of the above requirements thus need to be assessed on a case-by-case basis. There is a 
need to evaluate additional information in order to assess how relevant and representative the list of 
taxonomic groups is to the risk assessment scenario being investigated. 


Minimal sample size (number of data) 


Confidence can be associated with a PNEC derived by statistical extrapolation if the database 
contains at least 10 NOECs (preferably more than 15) for different species covering at least 
8 taxonomic groups. 


Deviations from these recommendations can be made, on a case-by-case basis, through 
consideration of sensitive endpoints, sensitive species, mode of toxic action and/or knowledge from 
structure-activity considerations. 


How to deal with multiple data for one species? 


Where appropriate and possible, a pre-selection of the data should be performed in relation to 
realistic environmental parameters for Europe (e.g. hardness of water, pH, organic matter and/or 
temperature). The full database should be carefully evaluated to extract information (e.g., on 
sensitive endpoints), which may be lost when “averaging” the data to a single value. 
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The test data applicable to the most sensitive endpoint should be taken as representative for the 
species. In this context, demographic parameters can be used as endpoints, as can bio-markers if 
they are toxicologically relevant in terms of population dynamics. 


Multiple values for the same endpoint with the same species should be investigated on a case-by-
case basis, looking for reasons for differences between the results. For equivalent data on the same 
end-point and species, the geometric mean should be used as the input value for the calculation. If 
this is not possible, perhaps because valid results are considered to be too variable, then grouping 
and combining the values, e.g. by pH ranges, and using reduced numbers of values should be 
considered. The effects that these different treatments have on the derived value (and on the 
resulting risk characterisation) should be investigated and discussed. 


Where it is considered that the results are limited to certain conditions (e.g. not appropriate for low 
pH conditions) then these limitations should be explained. The values derived from different 
treatments of the data may be useful to indicate sensitive regions.  


Fit to a distribution 


Different distributions like e.g. log-logistic, log-normal or others may be used (Aldenberg and 
Jaworska, 2000). The log-normal distribution is a pragmatic choice from the possible families of 
distributions because of the available description of its mathematical properties (methods exist that 
allow for most in depth analyses of various uncertainties). 


The Anderson–Darling goodness of fit test can be used in addition to the Kolmogorov-Smirnov-test, 
as a criterion for the choice of a parametric distribution for comprehensive data sets, because it 
gives more weight to the tails of the distribution. A lack of fit may be caused by very different 
factors. One common factor seems to be the inclusion of several NOECs for species tested in a 
single laboratory, where the same test concentrations were used for all species. The statistical 
determination of the NOEC can lead to the same value being obtained for several species, showing 
up as a vertical row of NOECs in the cumulative distribution plots. Another reason for lack of fit is 
a possible bimodality of the SSD, due to a specific mode of action of the tested substance towards 
only some taxonomic groups of species. 


Whatever the fit to a distribution, results should be discussed in regards to the graphical 
representation of the species distribution and the different p values that were obtained with each 
test. Finally, any choice of a specific distribution function should be clearly explained. 


If the data do not fit any distribution, the left tail of the distribution (the lowest effect 
concentrations) should be analysed more carefully. If a subgroup of species can be identified as 
particularly sensitive and if the number of data on this subgroup is sufficient, the distribution can be 
fit to this subgroup. In case of lack of fit, the SSD method should not be used. 


Estimated parameter 


For pragmatic reasons it has been decided that the concentration corresponding with the point in the 
SSD profile below which 5% of the species occur should be derived as an intermediate value in the 
determination of a PNEC. A 50% confidence interval (c.i.) associated with this concentration 
should also be derived. 


Estimation of the PNEC 


The PNEC is calculated as: 
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AF
icSSDPNEC .).%50(%5


=
       Equation R.10-1 


AF is an appropriate assessment factor between 5 and 1, reflecting the further uncertainties 
identified. Lowering the AF below 5 on the basis of increased confidence needs to be fully justified. 
The exact value of the AF must depend on an evaluation of the uncertainties around the derivation 
of the 5th percentile. As a minimum, the following points have to be considered when determining 
the size of the assessment factor: 


• the overall quality of the database and the endpoints covered, e.g., if all the data are generated 
from “true” chronic studies (e.g., covering all sensitive life stages); 


• the diversity and representativity of the taxonomic groups covered by the database, and the 
extent to which differences in the life forms, feeding strategies and trophic levels of the 
organisms are represented; 


• knowledge on presumed mode of action of the chemical (covering also long-term exposure). 
Details on justification could be referenced from structurally similar substances with 
established mode of action; 


• statistical uncertainties around the 5th percentile estimate, e.g., reflected in the goodness of fit 
or the size of confidence interval around the 5th percentile, and consideration of different levels 
of confidence (e.g. by a comparison between the 5% of the SSD (50%) with the 5% of the SSD 
(95%)); 


• comparisons between field and mesocosm studies, where available, and the 5th percentile and 
mesocosm/field studies to evaluate the laboratory to field extrapolation. 


A full justification should be given for the method used to determine the PNEC. 


Further recommendations 


NOEC values below the 5% of the SSD need to be discussed in the risk assessment report. For 
example if all such NOECs are from one trophic level, then this could be an indication that a 
particular sensitive group exists, implying that some of the underlying assumptions for applying the 
statistical extrapolation method may not be met; 


The deterministic PNEC should be derived by applying the “standard” assessment factor approach 
on the same database; 


If mesocosm studies are available, they should also be evaluated and a PNEC derived following the 
guidance document according to the standard method (deterministic approach). 


The various estimates of PNEC should be compared and discussed and the final choice of a PNEC 
be based on this comparison. 
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R.10.3.2 Marine compartment 


R.10.3.2.1 Introduction 


Marine effects assessment should ideally be based upon data generated using a range of 
ecologically relevant saltwater species (for example algae, invertebrates and fish). However, such 
data are rarely available and, therefore, guidance is given on how marine hazard assessment can be 
based on available data on both freshwater and saltwater organisms.  


It is assumed that the greater species diversity in the marine environment, compared to freshwaters, 
including the presence of a number of taxa that occur only in the marine environment, implies a 
broader distribution of sensitivities of species and a higher uncertainty in extrapolation. Table 
R.10-5 describes the assessment factors for marine hazard assessment, which includes a factor of 
10,000 for assessments based on data from tests with the three standard fresh water species. 


Historically, the patterns of chemical production and usage resulting from urban and industrial 
development have led to the freshwater environment being considered to be the hydrosphere most at 
risk from these substances. Consequently, most regulatory schemes for evaluating the hazards and 
risks posed by new and existing substances have focussed primarily on the protection of freshwater 
communities. As a result there is a considerable body of data on the ecotoxicity of chemical 
substances to freshwater organisms (ECETOC, 1994a)7. 


Where there is a need to assess the potential impact of substances entering estuarine and marine 
waters, any hazard or risk assessment should ideally be based upon data generated using a range of 
ecologically relevant saltwater species (for example algae, invertebrates and fish). This is 
particularly important given the greater diversity of species (particularly invertebrates) present in 
marine waters, relative to freshwaters. There are also circumstances, however, where the special 
conditions existing in a particular environment such as that existing in the Baltic Sea, give rise to a 
reduced or limited species diversity and/or specific stresses such as low or variable salinity. In such 
circumstances of low species diversity, adverse impacts in individual species can have devastating 
impacts on the specialised ecosystem. Thus, while high species diversity may lead to a wide 
sensitivity distribution, but also considerable functional overlap, low species diversity may result in 
a lower sensitivity distribution but increase the ecosystem function dependency on individual 
keystone species. 


In both cases, the effects assessment must use, where possible, data relevant to the environmental 
compartment that is considered. However, compared to the situation for freshwaters, there are 
relatively few data on the effects of chemical substances on estuarine and marine organisms. 
Therefore, in practice there will be situations where saltwater toxicity data are needed for 
hazard/risk assessments, but may not be available. In these situations it may be necessary to use 
freshwater data in lieu of data for estuarine/marine species (Schobben et al., 1994; Karman et al., 
1998). In using data on freshwater species to characterise the risk in the marine waters, a clear 
understanding of the comparability of effects data generated on both types of species is necessary. 
Furthermore, there is some evidence, e.g. for some metals, that species living in brackish water are 
more susceptible because of the salinity (osmotic) stress they have to endure in contrast to those of the 


                                                 
7 The ECETOC database consists of 2,203 entries on 361 chemicals, covering 121 species. Data on freshwater species 


accounted for 1862 entries (84.5%) while data for saltwater (estuarine/marine) species accounted for 341 entries 
(15.5%). 
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same species living in truly marine conditions. Under these circumstances the applicability of the 
toxicity data needs to be considered on a case-by-case basis. 


R.10.3.2.2 Data 


It has been recognised for many years that there is a wider diversity of taxonomic groups 
(particularly invertebrates) in saltwaters compared to freshwaters and that many groups are only 
found in marine waters (see Russell and Yonge, 1928; Tait, 1978). Moss (1988) stated that 56 phyla 
were present in marine waters compared to 41 in freshwaters. No phyla are confined to freshwaters 
only while 15 phyla are found only in marine waters. These differences are partly due to the fact 
that multicellular animals originated in the seas and they have been well populated since the earliest 
fossil records. 


Nevertheless, an important part of any evaluation of data must involve an assessment of the 
usefulness of the main body of freshwater ecotoxicity data in predicting effects in the marine 
environment. Where such data can be used, the focus of further investigation can concentrate on 
additional factors which specifically characterise the marine conditions. Studies conducted on the 
comparability of sensitivity of freshwater and marine species have been hampered by the low level 
of substances for which a comparable dataset has been available. Nevertheless where such data are 
available, it has tended to show that there is no systematic bias in sensitivity where comparable tests 
and endpoints are paired. A recent report which collated much of the available data confirmed these 
findings (ECETOC, 2000). Based on the currently available data, it can be concluded that: 


• overall, the data reviewed and current marine risk assessment practice suggest a reasonable 
correlation between the ecotoxicological responses of freshwater and saltwater biota - at least 
for the usual aquatic taxa (i.e., fish, crustacea, algae). No marked difference in sensitivity 
between freshwater and saltwater biota appears that systematically applies across all three 
trophic levels considered; 


• where evaluated, differences between trophic levels within each medium were generally as 
significant or even more marked than between media. Such variation is implicitly assumed in 
the use of assessment factors in current risk assessment practice; 


• where differences in the apparent sensitivity of freshwater and marine biota were observed for 
individual compounds, such differences were consistently within a factor of 10 (<1 log unit) 
and usually somewhat less; 


• average differences in sensitivity for such paired species comparisons were typically within a 
factor of ~2; 


• however, within trophic levels differences larger than a factor of 10 were shown for several 
metals and pesticides indicating that for these substances fresh water and saltwater data should 
not be pooled for hazard assessment and PNEC derivation. 


The use of freshwater acute effects data in lieu of or in addition to saltwater effects data for risk 
assessment purposes is not contra-indicated by the empirical data reviewed. Use of pooled data is 
therefore recommended. Under such circumstances, PNEC values should be derived from the most 
sensitive endpoint regardless of the medium. 


No comparison of long-term effects data has been made due to the lack of suitable data but again 
there are no reasons to believe that a systematic bias to freshwater or marine species would exist. 
Therefore it is proposed that data on freshwater or marine fish, crustacea and algae be used 
interchangeably for evaluation of the risks to either compartment. 
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R.10.3.2.3 Calculation of PNEC for marine water 


The greater species diversity in the marine environment compared to freshwater, including the 
presence of a number of taxa that occur only in that environment, may mean that the distribution of 
sensitivities of species is broader. It is necessary to consider, therefore, whether the three-taxa 
model offers sufficient certainty that sensitive species will be covered using the assessment factors 
developed for the freshwater systems. Since it is not possible to make a clear judgement on the basis 
of available data, it is considered prudent to assume that this greater diversity of taxa will produce a 
broader distribution of species sensitivity. Thus, where only data for freshwater or saltwater algae, 
crustaceans and fish is available, a higher assessment factor than that for the derivation of PNECwater 
for freshwaters should be applied, to reflect the greater uncertainty in the extrapolation. Where data 
is available for additional taxonomic groups, for example rotifers, echinoderms or molluscs the 
uncertainties in the extrapolation are reduced and the magnitude of the assessment factor applied to 
a dataset can be lowered. Test protocols for these groups are available from organisations such as 
the American Society for Testing and Materials, the International Council for the Exploration of the 
Seas and the United States Environmental Protection Agency (OECD, 1998a). The list of standardised 
tests available for marine species is available in Appendix R.7.8-2. The assessment factors given are 
based on current scientific understanding on the species comparability of toxicity between freshwater 
and saltwater species and the issue of differences in diversity in freshwaters and saltwaters. These 
may need to be revisited as additional information becomes available. 


It is recognised that the assumption of a greater species sensitivity distribution covering the 
additional marine taxa is based on limited data and is precautionary. The generation of additional 
toxicity data on marine species may allow this assumption to be further refined such that lower or 
higher assessment factors may be considered following a systematic review of accumulating 
evidence. 


The additional assessment factor is also considered sufficient to cover the situations noted above 
where low species diversity may result in high ecosystem dependency on individual species. 


The assessment factors decrease in magnitude from higher values for short-term acute studies from 
which L(E)C50 values have been derived to lower values for long-term chronic studies from which 
EC10 or NOECs have been derived. For long-term studies the magnitude of the assessment factors 
also decreases as information on a wider range of species becomes available. The assessment 
factors described in Table R.10-5 are those that would normally be applied to the datasets available. 
There are some circumstances, however, where expert judgement may be applied to the 
interpretation of a dataset which may allow a pragmatic approach to the application of the factors 
and the generation of new data. In each case where expert judgement is so applied, a full 
justification must be provided.  
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Table R.10-5  Assessment factors proposed for deriving PNECwater for saltwater for 
different data sets 


Data set Assessment factor 


10,000 a) Lowest short-term L(E)C50 from freshwater or saltwater representatives of 
three taxonomic groups (algae, crustaceans and fish) of three trophic levels 


1000 b) Lowest short-term L(E)C50 from freshwater or saltwater representatives of 
three taxonomic groups (algae, crustaceans and fish) of three trophic levels, + 
two additional marine taxonomic groups (e.g. echinoderms, molluscs) 


1000 b) One long-term result (e.g. EC10 or NOEC) (from freshwater or saltwater 
crustacean reproduction or fish growth studies) 


500 c) Two long-term results (e.g. EC10 or NOEC)  from freshwater or saltwater 
species representing two trophic levels (algae and/or crustaceans and/or fish) 


100 d) Lowest long-term results (e.g. EC10 or NOEC)  from three freshwater or 
saltwater species (normally algae and/or crustaceans and/or fish) representing 
three trophic levels 


Two long-term results (e.g. EC10 or NOEC)  from freshwater or saltwater 
species representing two trophic levels (algae and/or crustaceans and/or fish) + 
one long-term result from an additional marine taxonomic group (e.g. 
echinoderms, molluscs) 


50 


Lowest long-term results (e.g. EC10 or NOEC)  from three freshwater or 
saltwater species (normally algae and/or crustaceans and/or fish) representing 
three trophic levels + two long-term results from additional marine taxonomic 
groups (e.g. echinoderms, molluscs) 


10 


Notes to Table R.10-5: 
Evidence for varying the assessment factor should in general include a consideration of the availability of data 
from a wider selection of species covering additional feeding strategies/ life forms/ taxonomic groups other than 
those represented by the algal, crustacean and fish species (such as echinoderms or molluscs). This is especially 
the case, where data are available for additional taxonomic groups representative of marine species. More specific 
recommendations as with regard to issues to consider in relation to the data available and the size and variation of 
the assessment factor are indicated below. 
When substantiated evidence exists that the substances may be disrupting the endocrine system of mammals, 
birds, aquatic or other wildlife species, it should be considered whether the assessment factor would also be 
sufficient to protect against effects caused by such a mode of action, or whether an increase of the factor would be 
appropriate. 
a) 
The use of a factor of 10,000 on short-term toxicity data is a conservative and protective factor and is designed to 
ensure that substances with the potential to cause adverse effects are identified in the hazard assessment. It 
assumes that each of the identified uncertainties described above makes a significant contribution to the overall 
uncertainty. 
For any given substance there may be evidence that this is not so, or that one particular component of the 
uncertainty is more important than any other. In these circumstances it may be necessary to vary this factor. This 
variation may lead to a raised or lowered assessment factor depending on the evidence available. Except for 
substances with intermittent release, as defined in Section R.10.3.3., under no circumstances should a factor lower 
than 1000 be used in deriving a PNECwater  for saltwater from short-term toxicity data. 
Evidence for varying the assessment factor could include one or more of the following: 
− evidence from structurally similar compounds which may demonstrate that a higher or lower factor may be 


appropriate. 
− knowledge of the mode of action as some substances by virtue of their structure may be known to act in a 


non-specific manner. A lower factor may therefore be considered. Equally a known specific mode of action 
may lead to a higher factor. 


− the availability of data from a variety of species covering the taxonomic groups of species across at least 
three trophic levels. In such a case the assessment factors may only be lowered if multiple data points are 
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available for the most sensitive taxonomic group (i.e. the group showing acute toxicity more than 10 times 
lower than for the other groups). 


Variation from an assessment factor of 10000 should be fully reported with accompanying evidence. 
b) 
An assessment factor of 1000 applies where data from a wider selection of species are available covering 
additional taxonomic groups (such as echinoderms or molluscs) other than those represented by algal, crustacean 
and fish species; if at least data are available for two additional taxonomic groups representative of marine 
species. 
An assessment factor of 1000 applies to a single long-term result (e.g. EC10 or NOEC)  (freshwater or saltwater 
crustacean or fish) if this result was generated for the taxonomic group showing the lowest L(E)C50 in the short-
term algal, crustacean or fish tests. 
If the only available long-term result (e.g. EC10 or NOEC)  is from a species which does not have the lowest 
L(E)C50 in the short-term tests, it cannot be regarded as protective of other more sensitive species using the 
assessment factors available. Thus, the hazard assessment is based on the short-term data with an assessment 
factor of 10,000. However, normally the lowest PNEC should prevail.  
An assessment factor of 1000 applies also to the lowest of the two long-term results (e.g. EC10 or NOEC) 
covering two trophic levels (freshwater or saltwater algae and/or crustacean and/or fish) when such results (e.g. 
EC10 or NOEC) have not been generated for the species showing the lowest L(E)C50 of the short-term tests. 
This should not apply in cases where the acutely most sensitive species has an L(E)C50-value lower than the 
lowest long term value. In such cases the PNEC might be derived by applying an assessment factor of 1000 to the 
lowest L(E)C50 of the short-term tests.  
c) 
An assessment factor of 500 applies to the lowest of two long term results (e.g. EC10 or NOEC)  covering two 
trophic levels (freshwater or saltwater algae and/or crustacean and/or fish) when such results have been generated 
covering those trophic levels showing the lowest L(E)C50 in the short-term tests with these species. 
Consideration can be given to lowering this factor in the following circumstances: 
− It may sometimes be possible to determine with a high probability that the most sensitive species covering 


fish, crustacea and algae has been examined, that is that a further longer-term result (e.g. EC10 or NOEC)  
from a third taxonomic group would not be lower than the data already available. In such circumstances an 
assessment factor of 100 would be justified; 


− a reduced assessment factor (to 100 if only one short-term test, to 50 if two short-term tests on marine 
species are available) applied to the lowest long term result (e.g. EC10 or NOEC)  from only two species 
may be appropriate where: 


− short-term tests for additional species representing marine taxonomic groups (for example echinoderms or 
molluscs) have been carried out and indicate that these are not the most sensitive group, and; 


− it has been determined with a high probability that long-term results (e.g. EC10 or NOEC)  generated for 
these marine groups  would not be lower than that already obtained. This is particularly important if the 
substance does not have the potential to bioaccumulate. 


An assessment factor of 500 also applies to the lowest of three long term results (e.g. EC10 or NOEC)  covering 
three trophic levels, when such results have not been generated from the taxonomic group showing the lowest 
L(E)C50 in short-term tests. This should, however, not apply in the case where the acutely most sensitive species 
has an L(E)C50 value lower than the lowest long term result (e.g. EC10 or NOEC)  value. In such cases the 
PNEC might be derived by applying an assessment factor of 1000 to the lowest L(E)C50 in the short-term tests. 
d) 
An assessment factor of 100 will be applied when longer-term toxicity results (e.g. EC10 or NOEC) are available 
from three freshwater or saltwater species (algae, crustaceans and fish) across three trophic levels. 
The assessment factor may be reduced to a minimum of 10 in the following situations: 
− where short-term tests for additional species representing marine taxonomic groups (for example 


echinoderms or molluscs) have been carried out and indicate that these are not the most sensitive group, and 
it has been determined with a high probability that long-term results (e.g. EC10 or NOEC)  generated for 
these species would not be lower than that already obtained; 


− where short-term tests for additional taxonomic groups (for example echinoderms or molluscs) have 
indicated that one of these is the most sensitive group acutely and a long-term test has been carried out for 
that species. This will only apply when it has been determined with a high probability that additional long 
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term results (e.g. EC10 or NOEC) generated from other taxa will not be lower than the long term results 
already available. 


A factor of 10 cannot be decreased on the basis of laboratory studies only. 
 


Statistical extrapolation methods for calculation of PNEC for marine organisms could be used when 
sufficient data are available. More information on these methods and the prerequisites to apply them 
for risk assessment purposes can be found in Section R.10.3.1.3 in this document. 


R.10.3.3 Calculation of PNEC for water in the case of intermittent releases 


The PNEC-values derived for freshwater or marine waters are based on the implicit assumption that 
the environmental exposure is constant, e.g. arising from a constant or frequent release.  


However, in many cases, discharges will be limited in time, e.g. in case of emissions from batch 
productions (for details regarding the definition of “intermittent releases”, see section R.16.2.1.5). 
In such cases, the environmental exposure will also be limited in time, and it is assumed that when 
exposure stops rapidly, populations can tolerate higher concentrations than when it is long lasting.  


In these cases, short-term L(E)C50 values are used to derive a PNECwater, intermittent. The PNECwater, 


intermittent for such situations is normally derived by application of an assessment factor of 100 to the 
lowest L(E)C50 of at least three short-term tests from three trophic levels. The assessment factor is 
designed to take account of the uncertainty that exists in extrapolating from the results of short-term 
laboratory toxicity tests to short-term effects that can be anticipated in the ecosystems.  


In undertaking such an extrapolation, due account is taken of the biological variables of intra- and 
inter-species toxicity, as well as the general uncertainties in predicting ecosystem effects from 
laboratory data. This extrapolation should be carried out with care. Some substances may be taken 
up rapidly by aquatic organisms and this can lead to delayed effects even after exposure has ceased. 
This will generally be taken into account by the assessment factor of 100 but there may be 
occasions when a higher or lower factor would be appropriate. For substances with a potential to 
bioaccumulate the lowered assessment factor of 100 may not always be sufficient to provide 
adequate protection. For substances with a known non-specific mode of action, interspecies 
variations may be low. In such cases, a lower factor may be appropriate. In no case should a factor 
lower than 10 be applied to a short-term L(E)C50 value. 


R.10.4 Micro organisms in sewage treatment plants (STP) 


R.10.4.1 Introduction 


Since chemicals may cause adverse effects on microbial activity in STPs it is necessary to derive a 
PNECmicroorganisms. The PNECmicroorganisms will be used for the calculation of the PEC/PNEC ratio 
concerning microbial activity in STPs.  


In general, the aim of the assessment is the protection of the degradation and nitrification functions 
and process performance and efficiency of domestic and industrial STPs – as also influenced by 
protozoan populations. The toxicity of a substance to microorganisms in a STP is assessed by 
comparing the concentration of a substance in STP aeration tank with the microbial effect 
concentration data for that substance (see also Section R.7.8.16 and R.7.8.17). If the substance 
under consideration is relevant for industrial and municipal STPs the toxicity assessment should be 
conducted for both kinds of STPs separately. A PNECmicroorganisms should be obtained as a first step 
in the hazard assessment for microorganisms in both domestic and industrial sewage treatment 
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plants. The PNECmicroorganisms is usually derived from results obtained in the most sensitive test 
system available. 


More information and guidance about information on toxicity to STP micro-organisms is available 
in Section R.7.8.14 to R.7.8.20. 


R.10.4.2 Calculation of PNEC for micro organisms in STP 


Table R.10-6 provides a complete listing of the tests systems mentioned in Section R.7.8.16 and 
R.7.8.17, effect concentrations that are determined using them as well as the corresponding 
assessment factors. Some explanations to the table are given below. 


An assessment factor (AF) of 10 is to be applied to the NOEC of a sludge respiration test, reflecting 
the lower sensitivity of this endpoint as compared to nitrification, as well as the short duration of the 
test.  The corresponding AF is 100 when based on the EC50.  


The PNECstp is set equal to a NOEC (AF = 1) for a test performed with specific bacterial 
populations such as nitrifying bacteria, P. putida, ciliated protozoa, the Shk1 Assay. An EC50 from 
this test is divided by an AF of 10 to derive the PNECstp. 


If no standard microbial inhibition test data are available, the PNECstp can also be derived from 
available ready biodegradation tests.  An assessment factor of 10 is applied to the test concentration 
at which no toxicity to the inoculum was observed.  This approach can also be used for inherent 
biodegradability tests.  


From an activated sludge simulation study, a PNECstp can be derived based on the PECstp or 
PECinfluent, using an AF between 1 and 10 depending on the parameters monitored. The AF of 1 can 
be used in case there is no impact on nitrification and BOC/COD removal performance (NB: if 
sludge from an industrial STP was used for the test, the PNECstp can not be used for the 
extrapolation to a domestic STP). 


No AF is needed to derive a PNECstp based on good quality field data as this has to be assessed by 
expert judgement. 
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Table R.10-6  Test systems for derivation of PNECmicroorganisms 


Test Available Value Assessment 
Factor for 
PNEC 
Derivation 


Respiration inhibition tests NOEC or EC10 10 


EU Annex V of Directive 67/548/EEC C.11; OECD 
209 (1984) ISO 8192 (1986)  
(Painter 1986) 


EC50 100 


Inhibition control in standardised biodegradation tests 
- Ready biodegradability tests 
  EU Annex V C.4 A-F; OECD 301A-F (1992) 
  92/69/EEC C4 (1992), OECD 310 (2006) 
  ISO-7827 (1994), -9439 (1999), -10707 (1994), -9408 
(1999) 
- Inherent biodegradability tests 
  EU Annex V C.9; OECD 302 B-C (1981-1992) 
  88/302/EEC (1988) 
  ISO-9888 (1999) 


The tested concentration at which 
toxicity to the inoculum can be 
ruled out with sufficient reliability 
(cf. corresponding text section 
above) can be considered as a 
NOEC for the toxicity to STP 
microorganisms  


 
 
10 


Pilot scale activated sludge simulation tests (CAS) 
OECD 303A (2001) 
ISO-11733 (1998) 


Based on case-by-case expert 
judgement, the tested concentration 
not impairing proper functioning of 
the CAS 1) unit can be considered 
as NOEC for STP microorganisms 


Case-by-case: < 
5,  and down to 
1 for a well 
executed and 
documented test 


Inhibition of nitrification NOEC or EC10 1 


ISO-9509 (1989) EC50 10 


Activated sludge growth inhibition tests NOEC or EC10 10 


ISO-15522 (1999) EC50 100 


Ciliate growth inhibition tests NOEC or EC10 1 


(preferably with Tetrahymena sp.;  OECD 1998)  EC50 10 


Growth inhibition test with Pseudomonas putida NOEC or EC10 1 


ISO-10712 (1996) EC50 10 


(Bringmann and Kühn 1980) to be used only if no other tests are available 


Shk1 Assay  
(Kelly et al, 1999) 


EC50                            10 


 to be used only if no other tests are available 


Pseudomonas fluorescens inhibition test 
(Bringmann and Kühn 1960) 


Single species tests with limited relevance for STP as it 
uses glucose as substrate 


Escherichia coli inhibition test 
(Bringmann and Kühn 1960) 


Single species tests with limited relevance for  STP as 
it uses glucose as substrate 


Vibrio fischeri (MICROTOX® test) 
ISO 11348-1, -2, -3 (1999) 


Single species test based on a marine bacterium,  with 
limited relevance for STP functioning 


1) CAS: Continuous Activated Sludge test 
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R.10.5 Sediments 


R.10.5.1 Introduction 


Sediments may act as both a sink for chemicals through sorption of contaminants to particulate 
matter, and a source of chemicals through resuspension. Sediments integrate the effects of surface 
water contamination over time and space, and may thus present a hazard to aquatic communities 
(both pelagic and benthic) which is not directly predictable from concentrations in the water 
column. Effects on benthic organisms are of concern because they constitute an important link in 
aquatic food chain and play an important role in the recycling of detritus material. Due to the lack 
of standardised test methods on, e.g., the role of microorganisms in recycling of detritus material 
and nutrients, further tests needs to be developed and to be added for guidance in future. 


Statistical extrapolation methods for calculation of PNEC for sediment organisms could be used 
when sufficient data are available (see Section R.10.3.1.3). Further guidance needs to be developed 
in future. 


R.10.5.2 Freshwater sediment 


R.10.5.2.1 Calculation of PNEC for freshwater sediment using equilibrium partitioning 


In the absence of any ecotoxicological data for sediment-dwelling organisms, the PNECsed may be 
provisionally calculated using the equilibrium partitioning method (EPM). This method uses the 
PNECwater for aquatic organisms and the suspended matter/water partitioning coefficient as inputs 
(OECD, 1992b; Di Toro et al., 1991). 


It has to be considered that the equilibrium partitioning method may result both in an 
overestimation or underestimation of the toxicity to benthic organisms (Di Toro et al. 2005). 
Therefore this method can only be used as rough screening to decide whether sediment toxicity tests 
with benthic organisms are required. 
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In the partitioning method, it is assumed that the: 


• sediment-dwelling organisms and water column organisms are equally sensitive to the 
chemical; 


• concentration of the substance in sediment, interstitial water and benthic organisms are at 
thermodynamic equilibrium: the concentration in any of these phases can be predicted using the 
appropriate partition coefficients; 


• sediment/water partition coefficients can either be measured or derived on the basis of a generic 
partition method from separately measurable characteristics of the sediment and the properties 
of the chemical (for the derivation of the sediment-water partition coefficient and the limits of 
the calculation methods see Section R.16.4.3.3). 


The following formula, which is based on equilibrium partitioning theory, is applied: 


 


 
PNEC


K
RHO


PNECsed
susp water


susp
water= ⋅ ⋅− 1000


 Equation R.10-2 


 
Explanation of symbols 


PNECwater Predicted No Effect Concentration in water [mg.l-1]  


RHOsusp bulk density of wet suspended matter [kg.m-3] 1150 


Ksusp water partition coefficient suspended matter water [m3.m-3] Eq. R.16-14 


PNECsed Predicted No Effect Concentration in sediment [mg.kg-1 of wet 
sediment] 


 


 
The following qualifying comments apply regardless of whether the Ksusp water is measured or 
estimated: 


• the formula only considers uptake via the water phase. However, uptake may also occur via 
other exposure pathways like ingestion of sediment and direct contact with sediment. This may 
become important, especially for adsorbing chemicals, for example those with a log Kow 
greater than 3. For soil invertebrates (earthworms) it was shown that the assumption of EPM 
holds up to log Kow of 6 (Jager, 2004). For these compounds the total uptake may be 
underestimated; 


• EPM probably overestimates the actual uptake from soil by soil invertebrates (Jager, 2004). 
However, this relation is complicated and probably depends on the ability to properly calculate the 
dissolved concentration in the soil (UK Environment Agency, XXX). Therefore it  is considered 
that the possible overestimation of exposure is acceptable when using the equilibrium partitioning 
method for chemicals with a log Kow between 3 and 6; 


• for compounds with a log Kow greater than 5 or with a corresponding adsorption or binding 
behaviour not triggered by the lipophilicity (e.g. log Kow) of the substance but by other 
mechanisms (e.g. ionisable substances, surface active substances, substances forming covalent 
bound to sediment, components like e.g. aromatic amines) the equilibrium method is used in a 
modified way. 


In order to take uptake via ingestion of sediment into account, the PECsed/PNECsed ratio is increased 
by a factor of 10. It should be borne in mind that this approach is considered only as a screen for 
assessing the level of risk to sediment dwelling organisms. If with this method a PEC/PNEC ratio > 
1 is derived, the testing strategy developed in Section R.7.8.12 should be applied. 
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R.10.5.2.2 Calculation of PNEC for fresh water sediment using assessment factors 


If results from whole-sediment tests with benthic organisms are available the PNECsed has to be 
derived from these tests using assessment factors. However, the available sediment tests should be 
carefully evaluated. Special attention should be given to the pathways through which the test 
organisms are exposed to the chemical and the test protocol should carefully be checked, whether 
feeding with unspiked food has possibly reduced exposure via sediment ingestion. For assessing the 
toxicity of spiked sediment it is necessary to address adequately all possible routes of exposure. 
Sediment organisms can be exposed via their body surfaces to substances in solution in the 
overlying water and in the pore water and to bound substances by direct contact or via ingestion of 
contaminated sediment particles. The route that is most important is strongly influenced by species-
specific feeding mechanisms and the behaviour of the organism in, or on, the sediment. Test design 
parameters can have a bearing on the route of uptake of a substance. Further guidance on the tests to 
perform is provided in Section R.7.8. 


A number of uncertainties have to be addressed (see Section R.10.3.1.2) in establishing the size of 
the assessment factors. In contrast to the principle adopted for the aquatic compartment, it is not 
necessary to have 3 acute sediment tests for the assessment factor of 1000 to be applicable. Results 
from long-term tests with sub-lethal endpoints such as reproduction, growth, emergence, sediment 
avoidance and burrowing activity are regarded as most relevant due to the generally long-term 
exposure of benthic organisms to sediment-bound substances. Consequently, if results from short-
term tests with sediment-dwelling organisms are only available (at least one) an assessment factor 
of 1000 is applied to the lowest value. In addition, the PNECsed should also be calculated from the 
PNECwater using the equilibrium-partitioning method. A reduction in the size of the assessment 
factor should only be accepted if results form long-term tests with sediment-dwelling organisms are 
available. 


The PNECsediment is derived from the lowest available NOEC/EC10 obtained in long-term tests by 
application of the following assessment factors and is then expressed as mg/kg of dry sediment:  


Table R.10-7  Assessment factors for derivation of PNECsed 


Available test result Assessment factor 


One long-term test (NOEC or EC10) 100 


Two long-term tests (NOEC or EC10) with species representing different living and 
feeding conditions  


50 


Three long-term tests (NOEC or EC10) with species representing different living and 
feeding conditions 


10 
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R.10.5.3 Marine sediment 


Substances that are highly hydrophobic may be assessed as of low risk for pelagic fauna but can 
accumulate in sediments to concentrations at which they might exert significant toxic effects 
(SETAC, 1993). This may be of concern particular in the marine environment, where the sediment 
may act as a permanent sink for highly hydrophobic substances that can be accumulated to a large 
extent. Because marine sediment constitutes an important compartment of marine ecosystems it 
may be important to perform an effects assessment for the marine sediment compartment for those 
substances. 


In principle the same strategy as applied to freshwater sediment is recommended (see Section 
R.10.5.2) for the effects assessment of marine sediment). Most of the existing whole sediment tests 
measure acute toxicity; only a few measure long-term, sub-lethal endpoints. Only the latter tests are 
considered applicable to marine risk assessment because of the long-term exposure of benthic 
organisms to sediment-bound substances that occur under field conditions. 


In Section R.10.3.2 freshwater toxicity data are compared to marine and estuarine data. It is 
concluded that the use of freshwater acute effects data in lieu or together with saltwater effects data 
is acceptable for risk assessment purposes. Although it is not sure that this also applies to marine 
and freshwater sediment data, it is nevertheless recommended to use pooled marine and freshwater 
sediment toxicity data for effect assessment for the sediment compartment. However, when 
sufficient data for ecologically relevant saltwater species are available lower assessment factors can 
be applied. 


R.10.5.3.1 Calculation of PNEC for marine sediment using equilibrium partitioning 


In the absence of any ecotoxicological data for sediment-dwelling organisms, but with measured 
data to predict the PECmarine sediment, the PNECmarine sediment may provisionally be calculated using the 
equilibrium partitioning method. This method uses the PNECsaltwater for aquatic organisms and the 
marine suspended matter/water partitioning coefficient. Based on the equilibrium partitioning the 
following equation is applied: 


 


 1000dim ⋅⋅= −
− saltwater


susp


watersusp
entsemarine PNEC


RHO
K


PNEC  Equation R.10-3 


 


Explanation of symbols 


PNECsaltwater Predicted No Effect Concentration in saltwater [mg.l-1]   


RHOsusp bulk density of suspended matter [kg.m-3] 1150 


Ksusp water partition coefficient suspended matter water [m3.m-3] Eq. R.16-14 


PNECmarine sediment Predicted No Effect Concentration in marine sediment [mg.kg-1of wet 
sediment]  


 


 
The equilibrium partitioning method considers uptake via the water phase, while uptake may also 
occur via other exposure pathways such as ingestion of sediment or direct contact with sediment. 
This may be important, especially for chemicals that have a tendency to adsorb to sediment organic 
matter, for example those with a log Kow greater than 3. Direct uptake from marine sediment is 
also observed in studies with marine benthic organisms and may significantly contribute to the 
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uptake of organic contaminants such as PAHs (Kaag, 1998). There is also however evidence from 
studies in soil and in marine sediment that the proportion of the total dose taken up through intake 
of sediment particles remains low for chemicals with a log Kow up to 5. From other studies it is 
obvious that feeding mode also influences uptake of substances (via water or ingestion of 
sediment). Furthermore the absorption of contaminants in the gastrointestinal tract has been found 
to be increased compared with absorption from the surrounding water (Mayer et al., 1996; Voparil 
and Mayer, 2000). However, no quantitative conclusions can be drawn from these studies regarding 
uptake of substances from sediment. 


For substances with a log Kow greater than 5 (or with a corresponding Kpsed) the equilibrium 
partitioning method is used in a modified way in order to take account of possible uptake via 
ingestion of sediment. Thus the resulting PEC/PNEC ratio is increased by a factor of 10 for these 
compounds. It should be borne in mind that this approach is considered as a screening level 
assessment of the risk to sediment dwelling organisms. If with this method a PEC/PNEC ratio > 1 is 
derived then tests, preferably long-term, with benthic organisms using spiked sediment have to be 
conducted in order for a realistic risk assessment appropriate to the sediment compartment to be 
carried out. 


R.10.5.3.2 Calculation of PNEC for marine sediment using assessment factors 


If results from whole-sediment tests with benthic organisms are available the PNECmarine sediment has 
to be derived using assessment factors. In establishing the size of the assessment factors, a number 
of uncertainties have to be addressed. Due to the generally long-term exposure of benthic organisms 
to sediment-bound substances, long-term tests with sub-lethal endpoints like reproduction, growth, 
emergence, sediment avoidance and burrowing activity are regarded as most relevant. 


In contrast to the concept applied to the pelagic marine compartment, it is only necessary to have 
results from one acute sediment test for the assessment factor of 10000 to apply. Furthermore if only 
results from short-term tests with freshwater sediment-dwelling organisms are available (at least one) 
an assessment factor of 10,000 is also applied to the lowest value. The PNECmarine sediment should also be 
calculated from the PNECsaltwater using the equilibrium-partitioning method. 


If, in addition to the results of tests with freshwater benthic organisms, a result from an acute 
toxicity test with a marine benthic organism (preferably representative of the same taxa that is most 
sensitive in aquatic freshwater or saltwater tests) is available then an assessment factor of 1000 is 
applicable. Once again a PNECmarine sediment should also be calculated from the PNECsaltwater using the 
equilibrium partitioning method. A reduction of the assessment factor is only permitted if results 
from long-term tests with sediment-dwelling organisms are available. 


A PNECmarine sediment is derived by application of the following assessment factors to the lowest 
LC50 value from acute tests:  


36 







PART R.10 – DOSE [CONCENTRATION]-RESPONSE REGARDING ENVIRONMENT 


Table R.10-8  Assessment factors for derivation of PNECmarine sediment from short-
term sediment toxicity tests 


Available test results Assessment factor PNECmarine sediment 


One acute freshwater or marine test 10,000 Lowest of LC50 /10,000 and 
equilibrium-partitioning method 


Two acute tests including a minimum of one 
marine test with an organism of a sensitive 
taxa  


1000 Lowest of LC50 /1000 and 
equilibrium-partitioning method 


 


A PNECmarine sediment is derived by application of the following assessment factors to the lowest 
NOEC/EC10 value from long-term tests:  


Table R.10-9  Assessment factors for derivation of PNECmarine sediment from long-
term sediment toxicity tests 


Available test results Assessment factor 
a) 


One long-term freshwater sediment test  1000 


Two long-term freshwater sediment tests with species representing different living and 
feeding conditions  


500 


One long-term freshwater and one saltwater sediment test representing different living and 
feeding conditions 


100 


Three long-term sediment tests with species representing different living and feeding 
conditions 


50 


Three long-term tests with species representing different living and feeding conditions 
including a minimum of two tests with marine species 


10 


a) The general principles of notes (c) and (d) as applied to data on aquatic organisms (Section R.10.3.2) shall also apply to 
sediment data. Additionally, where there is convincing evidence that the sensitivity of marine organisms is adequately 
covered by that available from freshwater species, the assessment factors used for freshwater sediment data may be 
applied. Such evidence may include data from long-term testing of freshwater and marine aquatic organisms, and must 
include data on specific marine taxa. 


 


If no results from long-term tests with sediment organisms are available and the PEC/PNEC ratio 
derived from the results of short-term sediment tests or via the equilibrium partitioning method is a 
cause for concern then the need for long-term testing with sediment organisms should be 
considered. Further guidance on the testing strategy for sediment is provided in Section R.7.8.7 to 
R.7.8.12. 


R.10.6 Terrestrial (soil) compartment 


Chemicals can reach the soil via several routes: application of sewage sludge in agriculture, direct 
application of chemicals and deposition from the atmosphere. Consequently the possibility of 
adverse effects has to be assessed.  


Substances discharged into the soil can not only affect the soil organisms but also can influence soil 
functions. Substances that are hydrophilic and that are readily eluted with the rainwater into the 
ground water as well as those that geo-accumulate and those that are poorly degradable in soil 
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should be considered with special care. The terrestrial ecosystem comprises of an above-ground 
community, a soil community and a groundwater community.  


In this section only effects on soil organisms exposed directly via pore water and/or soil are 
addressed. The scope of the terrestrial effect assessment under the REACH regulation is restricted 
to non-vertebrate organisms living the majority of their lifetime within the soil and being exposed to 
substances via the soil pathway. Information requirements and testing strategies for the terrestrial 
compartment are described in Section R.7.11. It is currently not possible to carry out an effect 
assessment for the groundwater community because no toxicity data are required. However, 
ecotoxicity tests with groundwater fauna and microflora have been proposed by Notenboom and 
Boessenkool (1992) and Van Beelen et al. (1990). 


If no hazard information is available for the soil compartment, the equilibrium partitioning method 
can be applied to aquatic data to identify a PNEC for soil organisms. However, this method cannot 
replace toxicity data for soil organisms and should only be considered as a screen for identifying 
substances requiring further testing. In common with the aquatic compartment, the objective of the 
assessment is to identify substances that present an immediate or delayed danger to the soil 
communities. 


Natural soils used in ecotoxicological tests differ in characteristics such as organic matter and clay 
content, soil pH, cation exchange capacity (CEC) and soil moisture content. Consequently the 
OECD terrestrial test guidelines recommend the use of artificial soil, and have specified the organic 
carbon content depending on the test species. However, natural soil tests can also be used in 
terrestrial tests, especially in higher tier tests. The results from these natural tests can be converted 
to a standard soil. The bioavailability of the test compound, and therefore the toxicity observed, is 
influenced by these soil properties. This means that results from different test soils cannot be 
compared directly. As far as possible, toxicity tests should be conducted in conditions (as regards 
the nature of the soil, its organic content and any other parameter that could influence the 
bioavailability of the substance) where the test substance is bioavailable to the tests organism(s). 
However, if possible data should be normalized using relationships that describe the bioavailability 
of chemicals in soils. Results are converted to a standard soil, which is defined as a soil with an 
organic matter content of 3.4% (see Section R.16.5.4). For standardisation of results for non-ionic 
organic compounds it is assumed that bioavailability is determined by the organic matter content 
only. NOECs and L(E)C50s are corrected according to the formula :  


 


NOEC or L(E)C  =  NOEC or L(E)C   Fom
Fom


50(standard)
soil(standard)


soil( )
50(exp)


exp
•


 Equation R.10-4 


 
Explanation of symbols 


NOEC or NOEC or L(E)C50 in experiment [mg.kg-1]  


L(E)C50exp    


Fomsoil(standard) fraction organic matter in standard soil [kg.kg-1] 0.034 


Fomsoil(exp) fraction organic matter in experimental soil [kg.kg-1]  


NOEC or NOEC or L(E)C50 in standard soil [mg.kg-1]  


L(E)C50standard    
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It should be noted that this recommended normalisation is only appropriate when it can be assumed 
that the binding behaviour of a non-ionic organic substance in question is predominantly driven by its 
log Kow, and that organisms are exposed predominantly via pore water. 


For standardisation of results in the case of metals correlations between CEC and/or pH and toxicity 
have been reported (e.g. Jänsch et al (2006), Gorsuch et al. (2006) and Van Gheluwe (2006)). 
Models may be derived from such sources if scientifically justified.  


Three situations can be distinguished for deriving a PNECsoil: 


• when no toxicity data are available for soil organisms, the equilibrium partitioning method is 
applied to identify a potential risk to soil organisms. This method is regarded as a “screening 
approach” (see also Section R.10.5.2). 


• when toxicity data are available for a producer, a consumer and/or a decomposer the PNECsoil 
is calculated using assessment factors (Section R.10.6.2). 


• when only one test result with soil dwelling organisms is available the risk assessment is 
performed both on the basis of this result using assessment factors and on the basis of the 
equilibrium partition method (EPM). From both PECsoil/PNECsoil ratios the highest one is 
chosen for the risk characterisation. 


R.10.6.1 Calculations of PNEC for soil using equilibrium partitioning 


Equilibrium partitioning method (EPM) is based on the assumption that soil toxicity expressed in 
terms of the freely-dissolved substance concentration in the pore water is the same as aquatic 
toxicity. The pore water concentration is correlated with the bioavailable fraction. Although Di 
Toro et al. (1991) based their analysis on sediment partitioning the rationale can also be applied to 
soils. However the applicability of the equilibrium partitioning method has been evaluated less for 
soil than for sediment-dwelling organisms. Van Gestel and Ma (1993) have shown the model to be 
valid for short-term toxicity of several chlorophenols, chlorobenzenes and chloroanilines to 
earthworms.  


The equilibrium partitioning method may not be suitable for lipophilic substances or substances 
with a specific mode of action nor for organisms that are exposed primarily through food (Van 
Gestel, 1992).  


It should be recognised that substitution of terrestrial toxicity data by aquatic toxicity data should be 
used with caution. This is because the effects on aquatic species can only be considered as effects 
on soil organisms that are exposed exclusively to the soil pore water and may only be appropriate 
for organisms with a water-permeable epidermis. Furthermore, studies have shown that the 
equilibrium partitioning method can give significant over- or underestimations, due to inaccurate 
partitioning coefficients or differences in species sensitivities. Therefore, further research is 
required into the general applicability of the EPM for other organisms. In particular, for Collembola 
and Oribatid mites, there are indications that direct exposure to soil may be of much greater 
importance for uptake than is exposure via the food (Løkke and van Gestel, 1998). 


Therefore, as illustrated in the integrated testing strategy developed in Section R.7.11.6.3, if the 
PECsoil/PNECsoil ratio calculated using the Equilibrium Partitioning Method is greater than 1, tests 
with soil organisms should be considered as an essential requirement for a refined effects 
assessment.  


The PNECsoil is calculated as follows: 
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1000  PNEC  


RHO
K =PNEC water


soil
soil


soil water


 
••


−


 Equation R.10-5 


 
Explanation of symbols 


PNECwater Predicted No Effect Concentration in water [mg.l-1]  


RHOsoil bulk density of wet soil [kg.m-3] 1150 


Ksoil-water partition coefficient soil water [m3.m-3] Eq. R.16-14 


PNECsoil Predicted No Effect Concentration in wet soil [mg.kg-1]  


 
In order to take uptake by soil ingestion into account the same approach is used as for the derivation 
of the PNECsediment. Thus, the PECsoil/PNECsoil ratio is increased by a factor of 10 for compounds 
with a log Kow > 5 (or for compounds with a corresponding adsorption or binding behaviour, e.g. 
ionisable substances). 


In principle, toxicity data for aquatic organisms cannot replace data for soil dwelling organisms. 
This is because the effects on aquatic species can only be considered as effects on soil organisms 
that are exposed exclusively to the soil pore water of the soil (Samsøe-Petersen and Pedersen, 
1994). Therefore, if the PECsoil/PNECsoil ratio that is calculated using the equilibrium partitioning 
method is greater than 1, tests with soil organisms should be considered as an essential requirement 
for a refined hazard assessment. 


R.10.6.2 Calculation of PNEC for soil using assessment factors 


The same assessment factors used for the aquatic compartment (see Table R.10-4) are applied to the 
terrestrial compartment (see Table R.10-10). The size of the assessment factor therefore again 
depends on the type of data that are available i.e. short-term or long-term toxicity test, the number 
of trophic levels tested and the general uncertainties in predicting ecosystem effects from laboratory 
data.. A dataset comprising of toxicity data for primary producers, consumers and decomposers is 
preferred.  


In summary, the assessment factors proposed in Table R.10-10 must be regarded as indicative. As 
more information on the sensitivity of soil organisms becomes available these factors may have to 
be revised. 
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Table R.10-10  Assessment factors for derivation of PNECsoil 


Information available Assessment factor 


L(E)C50 short-term toxicity test(s) (e.g. plants, earthworms, or 
microorganisms) 


1000 


NOEC for one long-term toxicity test (e.g. plants) 100 


NOEC for additional long-term toxicity tests of two trophic levels 50 


NOEC for additional long-term toxicity tests for three species of three 
trophic levels 


10 


5 – 1, to be fully justified on a case-
by-case basis (cf. main text) Species sensitivity distribution (SSD method) 


Field data/data of model ecosystems case-by-case 


 


A PNECsoil is calculated on the basis of the lowest determined effect concentration. If results from 
short-term tests with a producer, a consumer and/or a decomposer are available, the result is divided 
by a factor of 1000 to calculate the PNECsoil. If only one terrestrial test result is available 
(earthworms or plants), the risk assessment should be performed both of this test result and on the 
basis of the outcome of the aquatic toxicity data to provide an indication of the risk. As a matter of 
precaution, the larger PECsoil/PNECsoil ratio determines which further actions should be taken in the 
framework of the further testing strategy. If additional soil test results are available the assessment 
factors given in Table R.10-10 should be applied. 


R.10.6.3 Calculation of PNEC for soil using statistical extrapolation techniques 


Calculation of a PNECsoil using statistical extrapolation techniques can be considered when 
sufficient data are available (see Section R.10.3.1.3 for minimum requirements). For comparable 
data on the same end-point and species, by default the geometric mean should be used as the input 
value for the calculation of the species sensitivity distribution. When results are available from tests 
using different soils and it is likely that the soil characteristics have influence on the results, the 
effect data should be normalised before further processing. If not possible, the lowest NOEC per 
end-point and species should be used.  


R.10.7 Air compartment 


For the risk assessment of the air compartment biotic and abiotic effects are considered. 


R.10.7.1 Biotic hazard 


Methods for the determination of effects of chemicals on species arising from atmospheric 
contamination have not yet been fully developed, except for inhalation studies with mammals. 
Therefore, the methodology used for hazard assessment (and therefore the risk characterisation) of 
chemicals in water and soil cannot be applied yet in the same manner to the atmosphere.  


R.10.7.2 Abiotic hazard 


For the evaluation of an atmospheric risk, the following abiotic effects of a chemical on the 
atmosphere have to be considered: 
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• global warming; 
• ozone depletion in the stratosphere; 
• ozone formation in the troposphere; 
• acidification. 


If for a chemical there are indications that one or several of these effects occur, expert knowledge 
should be consulted.  


R.10.8 Assessment of secondary poisoning 


R.10.8.1 Introduction 


The chemicals of concern with respect to secondary poisoning include lipophilic organic chemicals 
and some metal compounds.  


Secondary poisoning is concerned with toxic effects in the higher members of the food chain, either 
living in the aquatic or terrestrial environment, which result from ingestion of organisms from lower 
trophic levels that contain accumulated substances. Previous cases have demonstrated that severe 
effects can arise after exposure of animals via their food and that bioconcentration, bioaccumulation 
and biomagnification in food chains need to be considered (see also section R.16.4.3.5 and Section 
R.7.10).  


The risk to the fish-eating predators (mammals and/or birds) is calculated as the ratio between the 
concentration in their food (PECoralpredator) and the no-effect-concentration for oral intake 
(PNECoral).  


This section will deal with the derivation of PNECoral. The calculation of PECoralpredator is presented 
in Section R.16.5.8. 


R.10.8.2 Calculation of predicted no-effect concentration in food (PNECoral) 


Only toxicity studies reporting on dietary and oral exposure are relevant as the pathway for 
secondary poisoning is referring exclusively to the uptake through the food chain. Secondary 
poisoning effects on bird and mammal populations rarely become manifest in short-term studies. 
Therefore, results from long-term studies are strongly preferred, such as NOECs for mortality, 
reproduction or growth. If no adequate toxicity data for mammals or birds are available, an 
assessment of secondary poisoning cannot be made. 


REACH (Annex X) indicates that information on long-term or reproductive toxicity to birds should 
be considered for all substances manufactured or imported in quantities of 1000 t/y or more. 
However this need for testing should be carefully considered taking into account the dataset on 
mammalian studies usually available at that tonnage level. Further guidance on avian toxicity and 
integrated testing strategy for avian toxicity is provided in Section R.7.10.18.  


The results of the available mammalian or avian tests may be expressed as a concentration in the 
food (mg.kgfood


-1) or a dose (NOAEL expressed in mg.kg body weight.day-1) causing no effect. 
For the assessment of secondary poisoning, the results always have to be expressed as the 
concentration in food in order to be able to compare it to the PEC. In case toxicity data are given as 
NOAEL only, these NOAELs can be converted to NOECs with the following two formulae: 
 


 birdbirdbird CONVNOAELNOEC ⋅=  Equation R.10-6 
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 mammalchroralmammalchrfoodmammal CONVNOAELNOEC ⋅= _,_,  Equation R.10-7 


 
Explanation of symbols 


NOECbird NOEC for birds  (kg.kgfood
–1)   


NOECmammal, food chr NOEC for mammals  (kg.kgfood
–1)   


NOAELbird NOAEL for birds  (kg.kg bw.d-1)   


NOAELmammal, oral chr NOAEL for mammals  (kg.kg bw.d-1)   


CONVbird conversion factor from NOAEL to 
NOEC  


(kg bw.d.kgfood –1) Table R.10-12 


CONVmammal conversion factor from NOAEL to 
NOEC  


(kg bw.d.kgfood –1)  Table R.10-12 


 


Species-specific information on the conversion factor (body weight/daily food intake ratio) should 
be available in the test report in case of bird testing. For example, a chicken Gallus domesticus 
typically consumes around 1/8th of its body weight per day, and so the conversion factor in this case 
would be 8 [kg bw.d/kg food]8. Further considerations for specific test types are provided in EC 
(2002a), summarised in Table R.10-11. It should be noted that the conversion factor for young birds 
might differ from adults.  


Table R.10-11 : Food intake considerations for different types of avian test  
Test Comment 


Reproduction 
 


Food consumption: Data are reported on a weekly basis for pairs or groups. Although it is usually 
higher during egg laying (attributed to the females), the average consumption over the entire exposure 
period is taken. 
Body weight: Take average body weight for both sexes over exposure period. 
Convert each treatment group separately. 


5-day dietary 
test 


Food consumption: Usually group consumption rates (expressed as g per bird per day) are given in the 
report for the 5-day exposure period and the 3-day post-exposure period; the former figure is needed 
here 
Body weight: Group means for day 0, 5, and 8 are reported. For the purpose here take the average of 
day 0 and day 5. 
The conversion from concentration to daily dose is not appropriate for those treatment groups where a 
strong food avoidance is obvious (in that case the average dose over 5 days is misleading) as well as 
for treatment groups with a high mortality (in that case data on the body weight at day 5 and for the 
food consumption have a poor quality or are missing at all). Further guidance is provided in EC 
(2002a). 


 


NOECs derived from NOAELs in this way are assumed to be equivalent to directly measured 
NOECs. A daily dose approach is considered more appropriate in pesticide risk assessment since 
birds may avoid food and so the dietary concentration might not truly represent what they are 
consuming. 
                                                 
8 Bodyweight/daily food intake ratios have been found to range from 1.1 to 9 for twenty-seven wild bird species 
(CCME, 1998), indicating that some wildlife species may have a lower bw/dfi ratio than laboratory animals. See EC 
(2002a) Appendix 1 for more information. 
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In addition, conversion factors for laboratory animals are presented in Table R.10-12. 


Table R.10-12  Conversion factors from NOAEL to NOEC for several mammalian and 
one bird species 


Species Conversion factor (bw/dfi) 


Canis domesticus 40 


Macaca sp. 20 


Microtus spp. 8.3 


Mus musculus 8.3 


Oryctolagus cuniculus 33.3 


Rattus norvegicus (> 6 weeks) 20 


Rattus norvegicus (≤ 6 weeks) 10 


Gallus domesticus 8 


* bw = body weight (g); dfi: daily food intake (g/day) 
 


NOECs converted from NOAELs have the same priority as direct NOECs. 


The PNECoral is ultimately derived from the toxicity data (food basis) applying an assessment 
factor. 


 


 
oral


oral
oral AF


TOXPNEC =  Equation R.10-8 


 
Explanation of symbols 


PNECoral PNEC for secondary poisoning of birds and mammals [in kg.kgfood
-1]   


AForal assessment factor applied in extrapolation of PNEC  [-] Table R.10-13 


TOXoral either LC50 bird, NOECbird or NOECmammal, food, chr  [in kg.kgfood
-1]   


 
If data on avian toxicity is available then the resulting PNECoralbird is derived by applying an 
assessment factor (AF) to the available toxicity data. The AF is intended to account for interspecies 
variation and laboratory data to field impact extrapolation as outlined in Section R.10.2.4. Ideally, 
the PNECoralbird is based on the lowest available reliable chronic NOEC value (for mortality, 
reproduction or growth), since the assessment is intended to be protective of effects arising from 
long-term exposures. 


Nevertheless, in many cases only acute toxicity data will be available initially. Although there is no 
link between acute and long-term toxicity (i.e. a substance that is of low acute toxicity will not 
necessarily be of low long-term or reproductive toxicity), an initial pragmatic approach in the 
absence of a chronic study is to derive the PNECbird by applying a high (precautionary) assessment 
factor to existing 5-d LC50 data.  


In summary: 


PNECoralbird = (5-d LC50 or chronic NOEC)   Equation R.10-9 
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  AF 


where AF = 3,000 for acute data, or 30 for chronic data.  


In case only mammalian oral toxicity data are available the AF to apply are provided in Table 
R.10-13 below. 


The scientific basis for these values is unclear, and there is no evidence to suggest whether they are 
sufficiently protective or otherwise9. In particular, any PNEC based on acute data should be 
considered tentative. Therefore if both acute and chronic data exist for a substance, preference 
should be given to the PNEC derived from the chronic data. The slope of the dose-response 
relationship might be helpful for the interpretation of this value (e.g. a shallow dose-response 
relationship implies that some individuals may be affected at doses well below the LC50). In 
addition, the ecological significance of the effect might also need to be considered (e.g. as for the 
PBT assessment – see Chapter R.11). 


If a chronic NOEC for both birds and mammals is available, the lower of the resulting PNECs is 
used in the secondary poisoning assessment to represent all predatory organisms. 


A PNECoralbird cannot be derived from non-standard avian toxicity test results. However, a Weight 
of Evidence approach may allow conclusions about the relative sensitivities of birds and mammals 
to be drawn from non-standard or qualitative information. The supportive value of the individual 
evidence has to be judged carefully, and the arguments must be appropriate and substantiated. 


CCME (1998) contains wildlife data on body weight and daily food ingestion rates for 27 bird and 
10 mammalian species. In addition, Schudoma et al. (1999) derived the mean body weight and daily 
food intake for the otter. The currently available set on wildlife bw/dfi ratios ranges from 1.1 to 9 
for birds and from 3.9 to 10 for mammalian species. Comparison of these wildlife conversion 
factors with the values given in Table R.10-12 for laboratory species (8.3 – 40) shows that the 
wildlife species often have a lower bw/dfi ratio than laboratory animals. The difference can be up to 
a factor 8 for birds and 10 for mammals. This difference is in theory accounted for in the use of the 
interspecies variation factor that is part of the standard assessment factor. The interspecies variation, 
however, should comprise more than just the bw/dfi differences between species, e.g. the 
differences in intrinsic sensitivity. The protective value of the “normal” interspecies variation factor 
may therefore be questionable in case of predators. On top of that, many predator species are 
characterised by typical metabolic stages in their life-cycle that could make them extra sensitive to 
contaminants in comparison with laboratory animals (e.g. hibernation or migration). Similar to the 
bw/dfi differences, also this aspect goes beyond the “normal” interspecies variation. 


The AForal should compensate for the above-mentioned specific aspects in the hazard assessment 
of predators. A factor of 30, accounting for both interspecies variation and lab-to-field 
extrapolation, is considered to be appropriate for this purpose. Additionally, acute/subchronic to 
chronic extrapolation needs to be taken into account. The resulting assessment factors are given in 
Table R.10-13. 
                                                 
9 For example, Sell (undated) analysed a pesticide data set and found that an AF of ~10,000 would have to be applied in 
order to use the avian dietary test instead of the avian reproduction test. In the 1996 Technical Guidance Document, the 
AFs were 1,000 and 10 respectively. These were increased by a factor of 3 in the 2003 TGD. The reason given was that 
the AF should compensate for bw/dfi differences between wildlife species and laboratory animals, as well as metabolic 
stages (e.g. hibernation or migration) that might make predators more sensitive to contaminants in comparison with 
laboratory animals. To this might be added the difference in caloric content of the diets of laboratory animals (e.g. 
grain) versus wildlife (e.g. fish), meaning that wild birds must consume more food to obtain the same amount of energy, 
leading to a higher body burden of the pollutant (e.g. Everts et al., 1993).  
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Table R.10-13  Assessment factors for extrapolation of mammalian and bird toxicity 
data 


TOXoral Duration of test AForal 


LC50 bird  5 days 3,000 


NOECbird chronic 30 


NOECmammal,  food,chr 28 days 
90 days 
chronic 


300 
90 
30 


 


If a NOEC for both birds and mammals is given, the lower of the resulting PNECs is used in the 
risk assessment. 


It is highly unlikely that sufficient avian toxicity data will be available for any substance to allow a 
species sensitivity distribution to be developed (i.e. an insufficient number of species will have been 
tested in long-term tests), so this is not considered further. 
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APPENDIX R.10- 1: AVAILABLE SOURCES OF (Q)SAR INFORMATION  


Examples of available sources of (Q)SAR information. 


Table R.10-14 : Overview of some schemes for the characterisation of modes of action 
Scheme / Endpoints 
provided for 


Structural classes Information about the under 
lying rules 


Verhaar et al. (1992) / 
Acute fish toxicity 


class I – inert chemicals (non-polar 
narcosis),  
class II – relatively inert chemicals (polar 
narcosis),  
class III – reactive chemicals (different 
types of reactive chemicals, which in 
principle are difficult to be modelled 
together, but the net result of reactivity in 
all cases is enhanced toxicity),  
class IV – specifically acting chemicals 
(e.g. acetylcholinesterase inhibitors or 
substances that provoke central nervous 
system effect).  


Characterisation as belonging 
to class I – III is based on 
structural properties. For a class 
IV classification additional 
information about the mode of 
action is needed. Compounds 
that cannot be characterised as 
belonging to class 1, 2 or 3 and 
that are not known to be 
compounds acting by specific 
modes of action can only be 
characterised as “not possible 
to classify according to these 
rules”. 


Russom et al. (1997) / acute 
fish toxicity 


Narcotics (three distinct groups; narcotics 
I, II or III)) 
Oxidative phosphorylation uncouplers 
Respiratory inhibitors 
Electrophile/proelectrophiles 
Acetylcholinesterase inhibitors 
Central nervous system seizure agents 


Compounds that do not meet 
any of the substructural 
requirements identified, are 
assumed to exert narcosis I 
mode.  
 


Note that neither of the schemes, which where developed for fish, considers inhibition of 
photosynthesis 
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Table R.10-15 : Overview of programs for the identification of the mode of action of a 
chemical 


Program Availability Underlying 
characterisation 
scheme 


Principle of the 
characterisation 


Information about the 
underlying rules 


ASTER 
(Russom et 
al., 1991, 
Russom et al. 
1997) 


ASTER is 
currently not 
publicly available  
(http://www.epa.g
ov/med/Prods_Pub
s/aster.htm)  


Russom et al, 1997 Identification of   modes 
of action  (e.g. non-polar, 
polar, ester narcosis) and 
chemical classes (e.g. 
acrylates) 


“Unknown” MOA if 
the substance is not 
known to the system 


OASIS/TIME
S (Mekenyan 
et al., 2004) 


Commercial 
product 
(for information: 
http://www.oasis-
lmc.org/software.p
hp) 


New 
characterisation 
scheme for acute 
fish toxicity 


Classification into two 
types of chemicals: non-
covalent acting chemicals 
(comparable to baseline 
toxicity) and covalent 
bioreactive chemicals 
with several subgroups.  


”Unexplained” if the 
substance is not known. 
For these chemicals 
minimal toxicity, as 
defined by the response 
surface model will be 
applied.  


ChemProp 
(Schüürmann 
et al., 1997) 


On request 
(contact 
developer) contact 
details at 
http://www.ufz.de,  
Prof. Dr. Gerrit 
Schüürmann) 


New 
characterisation 
scheme for acute 
toxicity to daphnia 
and algae (acute 
fish toxicity under 
development) 


Structural alerts for the 
identification of 
substances with higher 
toxicity than non-polar 
and polar narcosis and 
structural rules based on 
the Verhaar scheme for 
the identification of 
narcotic chemicals 


Warning if the 
substance doe not fall 
within the structural 
and physico-chemical 
applicability domain of 
the system.  


ECOSAR 
(U.S. EPA, 
1994) 


Available for free 
download at: 
www.epa.gov/oppt
/newchems/21ecos
ar.htm 
ECOSAR is also 
included in 
EPISuite, which is 
available for free 
download at: 
http://www.epa.go
v/oppt/exposure/do
cs/episuitedl.htm 


Fish, daphnids, 
green algae 


Identification of 
substructures, 
characterisation on a 
chemical class principle 


If no substructure 
(chemical class) can be 
identified the substance 
is automatically 
characterised as 
“neutral organics” 


PropertEst 
(Fraunhofer 
Institute IME) 


On request 
(contact 
developer) 
PropertEst will be 
available in 2006. 
More details can 
be found at: 
http://www.ime.fra
unhofer.de/fhg/ime
/aoe/chp/propertest
.jsp 


Fish, daphnids, 
green algae 


according to the Verhaar 
Scheme 


Characterisation as 
“inert” “less inert” or 
“classification not 
possible” 


Verhaar 
scheme, 
plugin for 
toxTree 


Verhaar scheme is 
available for free 
download at: 
http://ambit.acad.b


Fish according to the Verhaar 
Scheme  


Characterisation as 
being “not possible 
according to these rules 
“ if the substance dose 
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Program Availability Underlying 
characterisation 
scheme 


Principle of the 
characterisation 


Information about the 
underlying rules 


(http://ambit.a
cad.bg/) 


g/downloads/verha
arScheme.jar 
toxTree is 
available for free 
download at: 
(http://ecb.jrc.it/Q
SAR/qsar_tools_to
xtree.php),  


not belong to class 1 -3 
(non-polar toxicity, 
polar toxicity, 
unspecific reactivity) 
and no specific mode of 
action is known 


TOPKAT 
(Gombar and 
Enslein, 1995) 


Commercial 
product 
(for information: 
http://www.accelry
s.com/products/top
kat/) 


Fish, daphnids Identification of 
substructures, 
characterisation on a 
chemical class principle 
(8 classes for fish and 4 
classes for Daphnia)  


The program checks if 
the substance falls 
within the optimum 
prediction space of the 
model 
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Table R.10-16 : Examples for structural alerts associated with enhanced toxicity in fish (and 
rat) and for Daphnia 


Reproduction from Lipnick, 1991 
For fish (and rat) (Not exhaustive list) 


Reproduction from von der Ohe et al., 2005 
For Daphnia (Not exhaustive list)  


Structural alert Associated mechanism Structural alert Chemical group 


CH2


Br


 


CH


Cl


 


Nucleophilic 
substitution 
(allylic and propargylic 
activation) 


CH2


O


 


CH2


N


 


α,β-unsaturated 
carbonyle and nitrile 
compounds 


S


S


 


Nucleophilic 
substitution 
(benzylic activation) 


Cl


ClOH


R


 


Carbon-carbon 
double bond 
activation by two 
halogens 


O


O RBr  


Nucleophilic 
substitution 
(α-haloactivation) 
 


P


S


O O


OR
R


R


 


Organophosphorus 
compounds 


OO O
 


Acid anhydride 
acylation 


SH


R


 


Aliphatic thioles 


R


O


 


Schiff-base formation R N


S    


R S


N  


Isothiocyanates and 
thiocyanates 


CH2


O


 


CH2


N


 


Michael-type addition 
NH


R


O


O R


 


NH


R


O


S R


 


Carbamates (simple 
thiocarbamates) 


O


R 


Epoxide electrophilicity 


NH


R


S


N R


R


 


Thiourea derivatives  


CH2


OH


 


CH


OH


 


Pro-electrophilicity NH R


 


Primary or secondary 
anilines without ortho 
substituents 


Br Br Metabolic activation  
NHO


N
O  


Imid derivatives 
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Information about the compliance with OECD principles: 


Table R.10-16 provides only examples for different modes of action and chemical groups that might 
be associated with enhanced toxicity, but is not an exhaustive list of all possible alerts that might be, 
and were generated. For more comprehensive list of structural alerts and underlying reactivity 
mechanisms the reader should consider the original papers.  


The absence of an alert does not imply the absence of an effect as the set of known alerts is most 
likely incomplete. In addition, a substructure-based system can become difficult to implement if a 
structural alert is combined with a physico-chemical property such as hydrophobicity, water 
solubility, ionization, dissociation, or volatility. 


Here, n is number of chemicals, r2 is the squared correlation coefficient, q2 is the squared 
correlation coefficient in leave-one-out cross validation, s is the standard error of the estimate, and 
F is the Fisher’s criterion. Unless otherwise noted, models were taken from the original references 
without redevelopment. 
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Table R.10-17 : Examples of QSAR models for different types of narcosis 
Organism/endpoint/ 
type of narcosis 


Equation and statistics Reference 


General narcosis (polar and non-polar) 


Pimephales promelas 96-h 
 LC50  (mol/L) 


Log LC50 = -0.81 log Kow – 1.74  
n = 144, r2 = 0.88, q2 = 0.87, s = 0.45 


 


Pavan et al., 2005a 


Non-polar narcosis 


Pimephales promelas 96-h 
 LC50  (mol/L) 


log LC50 = -0.85 log Kow – 1.39 
n = 58, r2 = 0.94, q2 = 0.93, s = 0.36* 


 


Verhaar et al., 1995 


Poecilia reticulata 96-h 
LC50 (mol/L) 


Log LC50 = -0.84 log Kow – 1.12  
n = 8, r2 = 0.97, q2 = 0.96, s = 0.24, F = 199** 


Roberts and Costello, 
2003 
 


Daphnia magna 48-h EC50 
(mol/L) Immobilisation 


Log EC50 = -0.95 log Kow – 1.32 
n = 49, r2 = 0.95, q2 = 0.94, s = 0.34 
 


Verhaar et al., 1995 
 


Daphnia magna 48-h LC50 
(mol/L) 


Log LC50 = -0.86 logKow – 1.28 
n = 36, r2 = 0.90, q2 = 0.94, s = 0.44, F = 311 


Von der Ohe et al., 
2005 


Polar narcosis 


Pimephales promelas 96 h 
LC50 (mol/L) 


log LC50 = -0.73 log Kow – 2.16 
n = 86, r2=0.90, q2 = 0.90, s = 0.33* 


 


Verhaar et al., 1995 


Poecilia reticulata 96-h 
LC50 (mol/L) 


Log LC50 = -0.76 log Kow – 2.00 
n = 11, r2 = 0.89, q2 = 0.84, s = 0.28, F = 72** 


Roberts and Costello, 
2003 
 


Daphnia magna 48-h EC50 
(mol/L) Immobilisation 


Log EC50 = -0.56 log Kow – 2.79 
n = 37, r2 = 0.77, q2 = 0.73, s = 0.37 


Verhaar et al., 1995 
 


Daphnia magna 48-h  
LC50 (mol/L) 
 


Log LC50 = -0.80 log Kow – 2.21 
n = 33, r2 = 0.74, q2 = 0.94, s = 0.45, F = 90 
(Without anilines) 


von der Ohe et al., 2005 


Selenastrum capricornutum 
72-96-h EC50 (mol/L) 
Growth 


Log EC50 = -1.00 log Kow – 1.23 
n = 10, r2 = 0.93, q2 = n.d., s = 0.17 
 


Van Leeuwen et al., 
1992 
 


Amine narcosis 


 Pimephales promelas 96 h 
 LC50 (mmol/L) 


log (1/LC50) = 0.67 log Kow – 0.81  
n = 61, r2 = 0.86, s = 0.53 


Newsome et al., 1993 


Ester narcosis 


Pimephales promelas 96 h 
 LC50  (mmol/L) 


log (1/LC50) = 0.64 log Kow –  0.64  
n = 14, r2 = 0.95, s = 0.22, F = 207 
 


Jaworska et al, 1998 


Quadratic functions for very hydrophobic substances 


Equation of this type was used by Hermens et al. (1984) (Poecilia reticulata, 24-days for anilinies and 
chloroanilines), Veith et al. (1983) (Pimephales promelas), Zaroogian et al. (1985) (Cyprinodon variegates) 
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*The models have been re-evaluated by Pavan et al., 2005a. The same models have been 
evaluated with external test sets and showed high predictivity (89 and 87%, respectively) for 
chemicals with the same mode of action.   
** The models were redeveloped from the data published by Vaes et al., 1998).  


 


Information about the compliance with OECD principles: 


The log Kow-based regression models for different types of narcoses generally comply well with the 
OECD principles, if developed for a defined endpoint that has been used for aquatic hazard 
assessment. The models are transparent if the training set is provided, easy to recalculate and to 
document/report. If developed on good quality data, and for chemicals with the same mode of 
action, the goodness-of-fit measured by r2 is typically high (about 0.9 or higher for nonpolar 
narcosis, and about 0.9 or slightly lower for polar narcosis). The robustness and predictivity depend 
heavily on the proper use of the model to predict only chemicals that fall in its applicability domain. 
The narcoses models are typically stable in cross-validation even if developed on a small number of 
chemicals and have an established mechanistic basis, which has been commented in numerous 
publications over more than a century. The drawbacks originate from the variability of the 
descriptor (log Kow) and the risk of classifying reactive chemicals as narcotic.  


Here ELUMO is the energy of the lowest unoccupied molecular orbital (in eV). 


Table R.10-18 : Examples of QSARs for other modes of action  
Organism/endpoint/ 
type of narcosis 


Equation and statistics Reference 


Pimephales promelas 96-h 
 LC50  (mol/L) 
aromatic narcotics as well as  
non-specific (soft) 
electrophiles 


Log LC50 = -0.57 log Kow + 0.45 ELUMO – 
2.44,   
n = 114, r2 = 0.78, q2 = 0.76, s = 0.48* 


Pavan et al., 2005b, 
redeveloped from Veith 
and Mekenyan, 1993  


Similar models can be found in Karcher and Karabunarliev (1996), Karabunarliev et al. (1996a and 1996b), 
Dimitrov et al. (2004). 
 


Information about the compliance with OECD principles: 


The model redeveloped by Pavan et al., 2005b, has been evaluated with an external test set and 
showed predictivity higher than 80% for chemicals in its domain of applicability. 


The endpoint predicted is 96-h acute toxicity to P. promelas (fathead minnow) in mol/L. 
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Table R.10-19 : Examples of models that are based on descriptors different from log Kow 
 Hall et al., 1984* 


Redeveloped by Crookes and Brooke, 2006 
Huuskonen et al., 2003** 
Redeveloped by Pavan et al., 2005b 


Model Log (1/LC50) = 3.275 + ∑ (ΔTa × na) Log LC50 = -0.916 - ∑ (ai×Si) 


Descriptors 
and 
coefficients 


Cl  
Br 
NO2 
CH3 
OCH3 
OH 
NH2 
o/pNO2 


ΔTa = 0.557 
ΔTa = 0.488 
ΔTa = 0.338 
ΔTa = 0.225 
ΔTa = -0.096 
ΔTa = 0.004 
ΔTa = -0.082 
ΔTa = 1.043 


SsCH3 
SdsCH 
SaaCH 
SsssCH 
SaasC 
SssssC 
SsNH2 
StN 
SddsN 
SsOH 
SdO 
SsF 
SsCl 
SsBr 


-0.194 
-1.707 
-0.171 
-0.406 
-0.200 
-0.332 
-0.054 
-0.058 
  0.951 
-0.080 
-0.029 
-0.098 
-0.168 
-0.236 


Statistics n = 66, r2 = 0.90, q2 = 0.90,  
s = 0.25, f = 66 


n = 121, r2 = 0.84, q2 = 0.68,  
s = 0.39, f = 40 


* The model is based on group-contributions of substituted benzenes. ΔTa is the incremental 
toxicity value of group a, na is the number of groups a in the molecule.  
** The model uses electrotoplogical (E-state) indices of diverse data. ai and Si are the regression 
coefficients and corresponding structural descriptors. For interpretation of the electrotopological 
indices see Netzeva (2004). 


 


Information about the compliance with OECD principles: 


The training sets are available, and the algorithms allow redevelopment of the models, although this 
requires some expertise in QSAR techniques. Both models have been evaluated with external test 
sets which was helpful to identify better their domain of applicability (Crookes and Brooke, 2006, 
and Pavan et al., 2005b, respectively). 


One advantage of the models presented in Table R.10-19 is that the predictions from them do not 
depend on descriptors variability. The danger of using a general model developed on a diverse 
dataset without precise definition of its domain of applicability in terms of chemical structure is that 
the models might not be used properly and the prediction might deviate significantly from the 
observed values. In addition the following disadvantages appear:  The model of Hall et al. (1984) is 
restricted to substituted benzenes and does not account for the position of the substituents in the 
molecule and their combination, which in some cases might result in enhanced toxicity due to 
unlocking of a specific mode of action, or metabolic activation/deactivation. A disadvantage of the 
Huuskonen model is a potential instability (i.e. higher chance for low accuracy of prediction even 
for chemicals within its applicability domain), which is evident from the relatively low coefficient 
of correlation in a leave-one-out cross-validation procedure (q2). Therefore, in a multivariate 
regression-based model like the one of the Huuskonen et al. (2003), the ratio between the chemicals 
in the training set of the model and the descriptors in it should be ≥10 (Schultz et al., 2004). 
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Table R.10-20 : Overview of programs for prediction of aquatic toxicity 
Expert 
system 


Availability Endpoints 
available 


Principle of 
prediction 


Notes 


ECOSAR Freely available from 
the U.S. EPA  
(downloadable from 
http://www.epa.gov/o
ppt/exposure 
/docs/episuitedl.htm) 


Acute 
Fish (96-h) 
Daphnid (48-h) 
Green algae (96-
h) 
Chronic 
Fish (30-d) 
Daphnid (16-d) 
Algae 


Uses a number of 
class-specific log 
Kow-based QSARs.  


Produces warnings in 
several occasions (e.g. 
when the water 
solubility is very low, 
or when the prediction 
is outside the range of 
log Kow in the training 
set). 


TOPKAT Commercial product 
of Accelrys Inc.   
(for information: 
http://www.accelrys.c
om/products/topkat/) 


Fathead minnow 
(96-h)  
Daphnia 


Uses electro-
topological fragments 
in a range of (Q)SAR 
models, available for 
different chemical 
classes. 


Automatically selects 
the equation from the 
structural input. 
Enables the access to 
experimental test data if 
available for the query 
chemicals. Gives 
information on 
applicability domain. 


MCASE Commercial product 
of MultiCASE Inc. 
(for information: 
http://www.multicase
.com/products/produc
ts.htm) 


Several fish 
species (blue 
gill, fathead 
minnow, 
rainbow trout, 
red killifish) 


Uses fragment 
methodology in 
QSAR models for 
non-congeneric 
databases. 


Gives information on 
the domain of validity.  


OASIS/ 
TIMES 


Commercial product 
of LMC, Bourgas, 
Bulgaria 
(for information: 
http://www.oasis-
lmc.org/software.php
) 


17 aquatic 
species, such as 
fish, snail, 
tadpole, 
hydrozoan, 
crustacean, 
insect larvae, and 
bacteria. 


Uses response-
surface approach for 
modelling of acute 
toxicity for two types 
of toxico-chemical 
domains: non-
covalent and covalent 
acting chemicals. 


Uses also interspecies 
models for acute 
aquatic toxicity. Gives 
information on 
applicability domain. 


Terra 
QSAR –  
FHM 


Commercial product 
of TerraBase Inc.  
(for information: 
http://www.terrabase-
inc.com) 


Fathead minnow 
(96-h) 


A stand-alone neural 
network-based 
program 


 


PropertEst On request  
PropertEst will be 
available in 2006. 
(for information: 
http://www.ime.fraun
hofer.de/fhg/ime/aoe/
chp/propertest.jsp) 


 Currently contains 
approximately 120 
QSAR models on 
ecotoxicological 
endpoints (aquatic 
toxicity, BCF) and 
physico-chemical 
endpoints.  


Indications are given on 
how to choose an 
adequate model for a 
certain substance. The 
user can choose a 
QSAR model and apply 
expert judgment. 


ASTER ASTER is currently 
not publicly available 
(http://www.epa.gov/
med/Prods_Pubs/aste
r.htm) 


Various ASTER is an 
integration of the 
AQUIRE toxic 
effects database and 
the QSAR system.  


When empirical data 
not available 
mechanistically-based 
predictive models are 
used to make 
estimation.  
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Information about the compliance with OECD principles: 


The large variety of available expert systems that predict acute aquatic toxicity prevents from a 
general evaluation for compliance with the OECD principles. While they might have different 
advantages and disadvantages, it can be recommended that the user applies them after critical 
evaluation of the results and in combination with results from different models and approaches. 
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Table R.10-21 : Examples of QAAR for aquatic toxicity 
Y X Model Reference 


Pimephales 
promelas 96-h  
LC50 (mmol/L) 


Vibrio fischeri 5- min  
EC50 (mmol/L) 


Log (1/Y) = 0.70 log (1/X) + 0.19 
n = 126, r2 = 0.65, s = 0.79, f = 234 
(for diverse set)10


 


Cronin et al, 
1991 


Pimephales 
promelas 96-h  
LC50 (mmol/L) 


Daphnia magna 48-h 
EC50 (mmol/L) 


Log (1/Y) = 0.81 log (1/X) + 0.06 
n = 46, r2 = 0.75, s = 0.67, f = 136 
(for diverse set) 


Cronin et al, 
1991 


Pimephales 
promelas 96-h  
LC50 (mmol/L) 


Tetryhymena 
pyriformis 48-h 
IGC50 (mmol/L) 


Log (1/Y) = 0.99 log (1/X) + 0.35 
n = 74, r2 = 0.81, s = 0.44, f = 307 
(for diverse set) 


Cronin et al, 
1991 


Pimephales 
promelas 96-h  
LC50 (mmol/L) 


Vibrio fischeri 5- min  
EC50 (mmol/L) 


Log (1/Y)  = 0.83 log (1/X)  + 0.01 
n = 39, r2 = 0.84, s = 0.66 
(for non-polar narcosis – alcohols) 


Dearden et al., 
1995 


Pimephales 
promelas 96-h  
LC50 (mmol/L) 


Tetryhymena 
pyriformis 48-h 
IGC50 (mmol/L) 


Log (1/Y)  = 0.98 log (1/X)  + 0.57 
n = 256, r2 = 0.74, q2 = 0.731, s = 0.63, f = 
707  (for diverse set) 


Bearden and 
Schultz, 1998 


Pimephales 
promelas 96-h  
LC50 (mmol/L) 


Tetryhymena 
pyriformis 48-h 
IGC50 (mmol/L) 


Log (1/Y)  = 1.14 log (1/X)  + 0.41 
n = 70, r2 = 0.95, q2 = 0.95  
(for non-polar narcosis only) 


Bearden and 
Schultz, 1998 


Pimephales 
promelas 96-h  
LC50 (mmol/L) 


Tetryhymena 
pyriformis 48-h 
IGC50 (mmol/L) 


Log (1/Y)  = 0.95 log (1/X)  + 0.42 
n = 50, r2 = 0.77, q2 = 0.74 
(for polar narcosis only) 


Bearden and 
Schultz, 1998 


Poecilia reticulata 
96-h  
LC50 (mmol/L) 


Tetryhymena 
pyriformis 48-h 
IGC50 (mmol/L) 


Log (1/Y) = 1.05 log (1/X) + 0.56 
n = 124, r2 = 0.85, s = 0.42, f = 682  
(for diverse set) 


Seward et al., 
2002 


Oncorhynchus 
mykiss 96-h  
LC50 (mmol/L) 


Lepomis macrochirus 
96-h  
LC50 (mmol/L) 


Log Y = 0.95 log X – 0.19 
n = 199, r2 = 0.92, s = 0.44, f = 2168 
(herbicides, fungicides, insecticides) 


Tremolada et al., 
2004 


Oncorhynchus 
mykiss 96-h  
LC50 (mmol/L) 


Leuciscus idus 
96-h  
LC50 (mmol/L) 


Log Y = 0.97 log X – 0.47 
n = 39, r2 = 0.92, s = 0.48, f = 447 
(herbicides, fungicides, insecticides) 


Tremolada et al., 
2004 


Oncorhynchus 
mykiss 96-h  
LC50 (mmol/L) 


Ictalurus sp. 
96-h  
LC50 (mmol/L) 


Log Y = 0.99 log X – 0.14 
n = 32, r2 = 0.91, s = 0.44, f = 298 
(herbicides, fungicides, insecticides) 


Tremolada et al., 
2004 


Oncorhynchus 
mykiss 96-h  
LC50 (mmol/L) 


Pimephales promelas 
96-h  
LC50 (mmol/L) 


Log Y = 1.00 log X – 0.22 
n = 12, r2 = 0.93, s = 0.52, f = 125 
(herbicides, fungicides, insecticides) 


Tremolada et al., 
2004 


 
 


                                                 
10 Ideally, if the chemicals in the training set of the QAARs act by the same mode of action, the slope of the regression 
line is expected to be approximately 1. The differences in the intercept might indicate different sensitivity of the species 
to the chemicals. 
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Information about the compliance with OECD principles: 


The use of QAAR should be applied with some caution and with awareness for possible exceptions. 
Justification on the choice of QAAR and its applicability to particular chemicals will be required.  


A critical analysis of the available data should be performed beforehand. Since the QAARs use 
experimental activity/toxicity values as independent variables, these values might be subject of 
variability. With respect to Vibrio fisheri the following shortcomings were noted: a) data are of 
relatively low quality due to differences in the duration, protocols and interlaboratory variability of 
the test results (Cronin and Schultz, 1997),.b) they capture relatively well the baseline narcosis but 
due to the short duration do not account completely for toxicity of more reactive chemicals. The 
relationships between toxicity from similar protocols to similar species (e.g. 96-h fish to fish 
relationships) offer a meaningful way of using available data but due to the numerous possible 
combinations require systematic evaluation of such QAARs. 


Table R.10-21 does not offer an exhaustive list of QAARs published in the literature but gives some 
indication for different available models and how they can be interpreted. Usually, the QAARs are 
one descriptor models that are stable and have mechanistic basis. However, Bearden and Schultz 
(1998) noted the goodness-of-fit might be excellent for some modes of action (e.g. different 
narcoses types) and can be poorer for other modes of action (e.g. Schiff-base formation or Michael-
type acceptation), to complete lack of correlation for proelectrophilicity, based on the analysis of 
QAARs in Table R.10-21. It is also possible to have quantitative structure-activity-activity 
relationships (QSAARs), where measured or theoretical descriptors are use to improve the 
correlation with measured activity/toxicity. Example for such models can be found in Zhao et al. 
(1993). 
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Preface 
 


This document describes the information requirements under the REACH Regulation with 


regard to substance properties, exposure, use and risk management measures, and the 


chemical safety assessment. It is part of a series of guidance documents that are aimed to 


help all stakeholders with their preparation for fulfilling their obligations under the REACH 


Regulation. These documents cover detailed guidance for a range of essential REACH 


processes as well as for some specific scientific and/or technical methods that industry or 


authorities need to make use of under the REACH Regulation. 


 


The original versions of the guidance documents were drafted and discussed within the REACH 


Implementation Projects (RIPs) led by the European Commission services, involving 


stakeholders from Member States, industry and non-governmental organisations. After 


acceptance by the Member States competent authorities the guidance documents had been 


handed over to ECHA for publication and further maintenance. Any updates of the guidance 


are drafted by ECHA and are then subject to a consultation procedure, involving stakeholders 


from Member States, industry and non-governmental organisations. For details of the 


consultation procedure, please see: 


http://echa.europa.eu/documents/10162/13559/mb_63_2013_consultation_procedure_for_gui


dance_revision_2_en.pdf  


 


The guidance documents can be obtained via the website of the European Chemicals Agency 


at: 


http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach      


Further guidance documents will be published on this website when they are finalised or 


updated. 


 


This document relates to the REACH Regulation (EC) No 1907/2006 of the European 


Parliament and of the Council of 18 December 20061.  


 


                                                 


 
1 Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 
concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing 
a European Chemicals Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) 
No 793/93 and Commission Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and 


Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396, 30.12.2006, p.1; 
corrected by OJ L 136, 29.5.2007, p.3). 



http://echa.europa.eu/documents/10162/13559/mb_63_2013_consultation_procedure_for_guidance_revision_2_en.pdf

http://echa.europa.eu/documents/10162/13559/mb_63_2013_consultation_procedure_for_guidance_revision_2_en.pdf

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach
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R.11 PBT and vPvB Assessment 


R.11.1 Introduction 


This guidance document contains a description of scientific principles for the persistent, 


bioaccumulative and toxic (PBT) and very persistent and very bioaccumulative (vPvB) 


assessment in accordance with Section 4 of Annex I to REACH, and a description of the 


obligations of the registrant in carrying out a PBT and vPvB assessment as part of chemical 


safety assessment (CSA).  


PBT substances are substances that are persistent, bioaccumulative and toxic, while vPvB 


substances are characterised by a particular high persistence in combination with a high 


tendency to bioaccumulate, which may lead to toxic effects, even if they are not necessarily 


proven yet. These properties are defined by the criteria laid down in Section 1 of Annex XIII to 


REACH (CRITERIA FOR THE IDENTIFICATION OF PERSISTENT, BIOACCUMULATIVE AND TOXIC 


SUBSTANCES, AND VERY PERSISTENT AND VERY BIOACCUMULATIVE SUBSTANCES, 


henceforth “the PBT and vPvB criteria”). 


A PBT/vPvB assessment2 is required for all substances for which a CSA must be conducted and 


reported in the chemical safety report (CSR). These are, according to Article 14(1) of the 


REACH Regulation, in general all substances manufactured or imported in amounts of 10 or 


more tonnes per year that are not exempted from the registration requirement under the 


Regulation. However, some further exemptions apply as described in Article 14(2), e.g. for 


substances present in a mixture if the concentration is less than 0.1% weight by weight (w/w), 


for on-site or transported isolated intermediates, and for substances used for Product and 


Process Oriented Research and Development (for further information see the Guidance on 


Registration, http://echa.europa.eu/guidance-documents/guidance-on-reach). Therefore, this 


guidance is mainly targeted at registrants manufacturing or importing a substance in amounts 


of 10 or more tonnes per year and to downstream users who have an obligation to conduct 


their own CSA. This guidance is also relevant for ECHA and for Member State competent 


authorities who carry out PBT/vPvB assessment related tasks under REACH. 


Experience with PBT/vPvB substances has shown that they can give rise to specific concerns 


that may arise due to their potential to accumulate in parts of the environment and 


 that the effects of such accumulation are unpredictable in the long-term; 


 such accumulation is in practice difficult to reverse as cessation of emission will not 


necessarily result in a reduction in chemical concentration. 


Furthermore, PBT or vPvB substances may have the potential to contaminate remote areas 


that should be protected from further contamination by hazardous substances resulting from 


human activity because the intrinsic value of pristine environments should be protected. 


These specific concerns occur particularly with substances that can be shown both to persist 


for long periods and to bioaccumulate in biota and which can give rise to toxic effects after a 


longer time and over a greater spatial scale than chemicals without these properties. These 


effects may be difficult to detect at an early stage because of long-term exposures at normally 


low concentration levels and long life-cycles of species at the top of the food chain. In the case 


of vPvB chemicals, there is concern that even if no toxicity is demonstrated in laboratory 


testing, long-term effects might be possible since high but unpredictable levels may be 


reached in man or the environment over extended time periods. 


                                                 


 
2 The term “PBT/vPvB assessment” is applied in this document to denote “PBT and vPvB assessment” and 
covers both “screening” and “assessment” as described in the following sections. 



http://echa.europa.eu/guidance-documents/guidance-on-reach
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The properties of the PBT/vPvB substances lead to an increased uncertainty in the estimation 


of risk to human health and the environment when applying quantitative risk assessment 


methodologies. For PBT and vPvB substances a “safe” concentration in the environment cannot 


be established using the methods currently available with sufficient reliability for an acceptable 


risk to be determined in a quantitative way3. Therefore, a separate PBT/vPvB assessment is 


required according to Article 14(3)(d) of the REACH Regulation in order to take these specific 


concerns into account. Registrants are required to perform this specific PBT/vPvB assessment in 


the context of their CSA. 


According to Section 4 of Annex I to REACH, the objective of the PBT/vPvB assessment is to 


determine if the substance fulfils the criteria given in Annex XIII to REACH (“Step 1: 


Comparison with the Criteria”), and if so, to characterise the potential emissions of the 


substance to the different environmental compartments during all activities carried out by the 


registrant and all identified uses (“Step 2: Emission characterisation”). In addition, in the latter 


step it is also necessary to identify the likely routes by which humans and the environment are 


exposed to the substance. According to Section 6.5 of Annex I to REACH the registrant then 


needs to use the information obtained during the emission characterisation step, when 


implementing on his site, and recommending to downstream users, risk management 


measures (RMMs) which minimise emissions and subsequent exposures of humans and the 


environment throughout the life-cycle of the substance that results from manufacture or 


identified uses. 


The registrant’s process for assessing the substance and consequences to the registrant of the 


conclusions are outlined in detail in Section R.11.3. Guidance on scientific methods that can be 


used for carrying out Step 1 is given in Section R.11.4 of this Chapter. The sub-sections of 


Section R.11.4 on the assessment of the P, B and T properties of a substance provide guidance 


on how a registrant or an authority can make best use of the different types of information 


available. These sub-sections also contain guidance on specific assessment and testing 


strategies for substances that are difficult to test, including adaptation of tests, specific rules 


for interpretation of results, consideration of monitoring data and cut-off criteria.  


The guidance explains how all available evidence can be considered in order to decide with 


sufficient certainty whether the PBT/vPvB criteria are fulfilled or not without always requiring 


the generation of data that numerically match with the Annex XIII criteria. Generating such 


data may for instance not be possible because the properties of the substance do not permit 


the respective tests to be conducted. In these cases a conclusion may need to be drawn on the 


basis of screening information and all further evidence available. In many cases further 


information may need to be generated before it can be judged whether the substance fulfils 


the Annex XIII criteria, and the guidance provides detailed testing strategies that the 


registrant should use for each endpoint in Section R.11.4. 


Substances are considered as PBT or vPvB substances when they fulfil the criteria for all three  


inherent properties P, B and T or both of the inherent properties vP and vB, respectively. It is 


the task of the registrant to assess if the information that is available and/or produced is 


sufficient to assess whether the substance is a PBT or a vPvB substance or not.  


It is to be noted that this guidance is not meant to guide authorities directly in identifying 


substances fulfilling the criteria of Article 57(f) of the REACH Regulation (substances of 


equivalent level of concern). However, this guidance may in such cases be used as one 


reference for understanding what indications may be needed to identify a substance to be of 


equivalent level of concern to PBT or vPvB substances.  


                                                 


 
3 It should be noted that over the last years a number of methods have been proposed in the scientific 
literature that could eventually be used to reduce the uncertainty in the risk estimation (on either the 
exposure or effects side) of PBTs and vPvBs and hence may lead to a better understanding of the level of 
risk associated with these substances, in particular in a comparative sense. 
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Certain substances fulfilling the PBT/vPvB criteria may also be eligible to be included in the 


Stockholm Convention or the UNECE Protocol on Persistent Organic Pollutants (POPs). Even if 


the criteria for identifying POPs are not exactly the same as the PBT/vPvB criteria, they do 


partly overlap. The POPs criteria also include potential for long-range transport as an additional 


criterion compared to the PBT/vPvB criteria. Any Party to the Convention or to the Protocol 


may propose further substances to be included in Annex A, B, or C of the Convention. Such 


proposals could use information provided as part of registration dossiers under REACH. Indeed, 


EU/EEA MSCAs that are party to the Convention or members of the inter-sessional working 


groups to the Convention can use such information whilst respecting the confidentiality claims 


contained in the registration dossiers. 


R.11.2 Overview of Annex XIII to REACH 


The purpose of this section is to introduce the content and terminology of Annex XIII to 


REACH. The interpretation of the content is presented mainly from Section R.11.3 onwards. 


Only some key clarifications of the legal text are included in this section. 


R.11.2.1 Elements and terminology of Annex XIII to REACH 


The introductory section of Annex XIII to REACH defines the PBT/vPvB assessment scope 


regarding substance groups: 


 
 
Annex XIII to REACH is generally applicable to any substance containing an organic moiety. 


Based on the common definition of an organic substance in chemistry, PBT and vPvB criteria 


are not applicable to inorganic substances.   


The PBT/vPvB criteria as set out in Annex XIII to REACH are presented in Section R.11.2.2, 


Table R.11—1.  


Annex XIII defines two levels of assessment within the PBT/vPvB assessment (“screening” 


and “assessment”) and two sets of information (“screening information” and “assessment 


information”). The two sets of information are presented in Table R.11—2 and Table R.11—3, 


respectively. The differentiation of the two assessment levels within the PBT/vPvB assessment 


is mainly designed to help the registrant identify his obligations specifically with respect to the 


PBT/vPvB assessment. 


The combination of several passages of extracts of the text of Annex XIII, as cited below, 


stipulate that all relevant and available “assessment information” and “screening 


information” must be used in the PBT/vPvB assessment: 


 
 


Introductory Section of Annex XIII to REACH  


[…] This Annex shall apply to all organic substances, including organo-metals. 


Introductory Section of Annex XIII to REACH  


[…] For the identification of PBT substances and vPvB substances a weight-of-evidence determination 
using expert judgement shall be applied, by comparing all relevant and available information listed in 
Section 3.2 with the criteria set out in Section 1. […] 


Section 2.1 of Annex XIII to REACH  


For the identification of PBT and vPvB substances in the registration dossier, the registrant shall 
consider the information as described in Annex I and in Section 3 of this Annex. […] 


Section 2.2 of Annex XIII to REACH  


For dossiers for the purposes of identifying substances referred to in Article 57(d) and Article 57(e), 
relevant information from the registration dossiers and other available information as described in 
Section 3 shall be considered. […] 
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The screening information can be understood as one subtype of assessment information, as 


Sections 3.2.1.(d), 3.2.2.(b) and 3.2.3(f) of Annex XIII to REACH allow “other information” to 


be used as assessment information, provided that its suitability and reliability can be 


reasonably demonstrated. However, it should be noted that screening information cannot be 


directly (numerically) compared with the PBT/vPvB criteria, i.e. the screening information does 


not contain degradation half-life values or BCF values, which could be directly compared with 


the criteria. Screening information involves simple data, typically information from Annexes VII 


and VIII endpoints, that must be used to assess whether further information is needed. 


 
A Weight-of-Evidence determination by expert judgment must be used in the PBT/vPvB 


assessment (see the green boxes above). It is defined as follows:  


 
 
The Weight-of-Evidence determination by expert judgement enables the use of all (screening 


and assessment) information types listed in Section 3 of Annex XIII to REACH in the PBT/vPvB 


assessment for comparing with the criteria, although not all of these information types can be 


directly (numerically) compared with the criteria. 


Examples and principles of Weight-of-Evidence determination for the PBT/vPvB assessment 


further applying the introductory section of Annex XIII to REACH are provided in Section 


R.11.4. In addition, Practical Guide 2 “How to report Weight-of-Evidence” provides a general 


scheme for building a Weight-of-Evidence approach.  


As regards the registrants’ specific duties for the PBT/vPvB assessment, the following 


provision of Annex XIII to REACH must be considered further to Annex I to REACH: 


 
 


Recital 5 of Commission Regulation (EU) No 253/2011 


Experience shows that, for the adequate identification of PBT and vPvB substances, all relevant 


information should be used in an integrated manner and applying a weight-of-evidence approach by 
comparing the information to the criteria set out in Section 1 of Annex XIII. 


Introductory Section of Annex XIII to REACH  


[…] 


A weight-of-evidence determination means that all available information bearing on the identification 
of a PBT or a vPvB substance is considered together, such as the results of monitoring and modelling, 
suitable in vitro tests, relevant animal data, information from the application of the category approach 


(grouping, read-across), (Q)SAR results, human experience such as occupational data and data from 
accident databases, epidemiological and clinical studies and well documented case reports and 


observations. The quality and consistency of the data shall be given appropriate weight. The available 
results regardless of their individual conclusions shall be assembled together in a single weight-of-
evidence determination. […] 


Section 2.1 of Annex XIII to REACH  


 […] If the technical dossier contains for one or more endpoints only information as required in 
Annexes VII and VIII, the registrant shall consider information relevant for screening for P, B, or T 
properties in accordance with Section 3.1 of this Annex. If the result from the screening tests or other 
information indicate that the substance may have PBT or vPvB properties, the registrant shall 
generate relevant additional information as set out in Section 3.2 of this Annex. In case the 
generation of relevant additional information would require information listed in Annexes IX or X, the 


registrant shall submit a testing proposal. Where the process and use conditions of the substance 
meet the conditions as specified in Section 3.2(b) or (c) of Annex XI the additional information may be 
omitted, and subsequently the substance is considered as if it is a PBT or vPvB in the registration 
dossier. No additional information needs to be generated for the assessment of PBT/vPvB properties if 
there is no indication of P or B properties following the result from the screening test or other 
information.  
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In addition, the following principles must be applied while performing a PBT/vPvB 


assessment:  


 
 
By “relevant conditions”, relevant environmental conditions and relevant testing conditions are 


generally meant. These are further discussed in Section R.11.4.   


 
 
The term “constituent” refers to the main constituents, impurities and additives of substances 


of well-defined composition and constituents of UVCB substances as defined in the Guidance 


for identification and naming of substances under REACH and CLP (see 


http://echa.europa.eu/guidance-documents/guidance-on-reach). The implication in terms of 


PBT/vPvB assessment requirement for the registrant is described in Section R.11.3.2.1 and 


further guidance on what should be considered as relevant constituents is provided in 


Section R.11.4.1.  


R.11.2.2 PBT and vPvB criteria and information listed in Annex XIII to REACH 


The following tables (Table R.11—1, Table R.11—2, and Table R.11—3) summarise the PBT 


and vPvB criteria given in accordance with Section 1 of Annex XIII to REACH and the relevant 


information to be used for the PBT/vPvB assessment as provided in Sections 3.1 and 3.2 of 


Annex XIII to REACH.  


  


Introductory Section of Annex XIII to REACH  


[…] The information used for the purposes of assessment of the PBT/vPvB properties shall be based 
on data obtained under relevant conditions. […] 


Introductory Section of Annex XIII to REACH  


[…] The identification shall also take account of the PBT/vPvB properties of relevant constituents of a 
substance and relevant transformation and/or degradation products. […] 



http://echa.europa.eu/guidance-documents/guidance-on-reach
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Table R.11—1: PBT and vPvB criteria according to Section 1 of Annex XIII to REACH. 


Property PBT criteria  vPvB criteria  


Persistence 


 


A substance fulfils the persistence 
criterion (P) in any of the following 
situations: 


(a) the degradation half-life  in marine 
water is higher than 60 days; 


(b) the degradation half-life  in fresh or 
estuarine water is higher than 40 days; 


(c) the degradation half-life in marine 
sediment is higher than 180 days; 


(d) the degradation half-life in fresh or 
estuarine water sediment is higher than 
120 days; 


(e) the degradation half-life in soil is 
higher than 120 days. 


A substance fulfils the “very persistent” 
criterion (vP) in any of the following 
situations: 


(a) the degradation half-life in marine, 
fresh or estuarine water is higher than 
60 days; 


(b) the degradation half-life in marine, 


fresh or estuarine water sediment is 
higher than 180 days; 


(c) the degradation half-life in soil is 
higher than 180 days. 


Bioaccumulation 


 


A substance fulfils the bioaccumulation 


criterion (B) when the bioconcentration 
factor in aquatic species is higher than 
2000. 


A substance fulfils the “very 


bioaccumulative” criterion (vB) when the 
bioconcentration factor in aquatic 
species is higher than 5000. 


Toxicity* 


 


A substance fulfils the toxicity criterion 


(T) in any of the following situations: 


(a) the long-term no-observed effect 


concentration (NOEC) or EC10  for 
marine or freshwater organisms is less 
than  0.01 mg/L;   


(b) the substance meets the criteria for 
classification as carcinogenic (category 
1A or 1B), germ cell mutagenic 


(category 1A or 1B), or toxic for 
reproduction (category 1A, 1B or 2) 
according to Regulation EC No 
1272/2008; 


(c) there is other evidence of chronic 


toxicity, as identified by the substance 
meeting the criteria for classification: 


specific target organ toxicity after 
repeated exposure (STOT RE category 1 
or 2) according to Regulation EC No 
1272/2008. 


- 


* EC10 preferred over NOEC (see further explanation in Section R.11.4.1.3). Only long-term/chronic 
aquatic data can be used for the comparison with the aquatic toxicity criterion. 
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Table R.11—2: Screening information as listed in Section 3.1 of Annex XIII to REACH.  


Indication of P and vP properties (a) Results from tests on ready biodegradation in accordance with 
Section 9.2.1.1 of Annex VII; 


(b) Results from other screening tests (e.g. enhanced ready test, 
tests on inherent biodegradability); 


(c) Results obtained from biodegradation (Q)SAR models in 
accordance with Section 1.3 of Annex XI; 


(d) Other information provided that its suitability and reliability 
can be reasonable demonstrated. 


Indication of B and vB properties (a) Octanol-water partitioning coefficient experimentally 
determined in accordance with Section 7.8 of Annex VII to 


REACH or estimated by (Q)SAR models in accordance with 
Section 1.3 of Annex XI;  


(b) Other information provided that its suitability or reliability can 
be reasonably demonstrated. 


Indication of T properties* (a) Short-term aquatic toxicity in accordance with Section 9.1 of 
Annex VII to REACH and Section 9.1.13 of Annex VIII;  


(b) Other information provided that its suitability or reliability can 
be reasonably demonstrated. 


* Acute or short-term aquatic toxicity data are considered to be screening information (Annex XIII, 


Section 3.1) and may only be used for determining that the substance may fulfil the T criterion. Acute 
data cannot be used for concluding definitively “not T”. If long-term or chronic aquatic toxicity data are 


available, a definitive assessment can be made.  
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Table R.11—3: Assessment information according to Section 3.2 of Annex XIII to 


REACH.   


Assessment of P or vP 
properties 


(a) Results from simulation testing on degradation in surface water; 


(b) Results from simulation testing on degradation in soil; 


(c) Results from simulation testing on degradation in sediment; 


(d) Other information, such as information from field studies or monitoring 
studies, provided that its suitability and reliability can be reasonably 
demonstrated. 


Assessment of B or vB 


properties* 


(a) Results from a bioconcentration or bioaccumulation study in aquatic 


species; 


(b) Other information on the bioaccumulation potential provided that its 
suitability and reliability can be reasonably demonstrated, such as:  


- Results from a bioaccumulation study in terrestrial species;  


- Data from scientific analysis of human body fluids or tissues, such 


as blood, milk, or fat;  


- Detection of elevated levels in biota, in particular in endangered 
species or in vulnerable populations, compared to levels in their 
surrounding environment; 


- Results from a chronic toxicity study on animals; 


- Assessment of the toxicokinetic behaviour of the substance; 


(c) Information on the ability of the substance to biomagnify in the food 


chain, where possible expressed by biomagnification factors or trophic 
magnification factors. 


Assessment of T 
properties 


(a) Results from long-term toxicity testing on invertebrates as set out in 
Section 9.1.5 of Annex IX; 


(b) Results from long-term toxicity testing on fish as set out in Section 


9.1.6 of Annex IX; 


(c) Results from growth inhibition study on aquatic plants as set out in 
Section 9.1.2 of Annex VII; 


(d) The substance meeting the criteria for classification as carcinogenic in 
Category 1A and 1B (assigned hazard phrases: H350 or H350i), germ 
cell mutagenic in Category 1A or 1B (assigned hazard phrase: H340), 
toxic for reproduction in Category 1A, 1B and/or 2 (assigned hazard 


phrases: H360,H360F, H360D, H360FD, H360Fd, H360 fD, H361, 


H361f, H361d or H361fd), specific target organ toxic after repeated 
dose in Category 1 or 2 (assigned hazard phrase: H372 or H373), 
according to Regulation EC No 1272/2008; 


(e)  Results from long-term or reproductive toxicity testing with birds as 
set out in Section 9.6.1 of Annex X; 


(f) Other information provided that its suitability and reliability can be 


reasonably demonstrated. 


* At present, there is no guidance on how to apply in the PBT/vPvB assessment the information coming 
from:  


- data from scientific analysis of human body fluids or tissues, such as blood, milk, or fat;  or  
- the detection of elevated levels in biota, in particular in endangered species or in vulnerable 
populations, compared to levels in their surrounding environment. 
Such guidance needs to be developed in the future. 
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R.11.3 Duties of the registrant  


The purpose of this section is to delineate the obligations of the registrant within the PBT/vPvB 


assessment workflow. 


R.11.3.1 Objective and overview of the PBT/vPvB assessment process  


Section 4.0.1 of Annex I to REACH defines the objective of the PBT/vPvB assessment:  


  


It furthermore states that a hazard assessment and exposure assessment for CSA cannot be 


carried out with sufficient reliability for substances satisfying the PBT or vPvB criteria and that 
therefore a separate PBT/vPvB assessment is required.  


According to Section 4.0.2 of Annex I to REACH, the process of the PBT/vPvB assessment 


consists of the following two steps: Step 1: “Comparison with the criteria” and Step 2: 


“Emission characterisation”. Section 6.5 of Annex I to REACH requires the registrant to 


implement for PBT/vPvB substances risk management measures which minimise exposures 


and emission to humans and the environment, throughout the lifecycle of the substance that 


result from manufacture and identified uses. The obligations of the registrant for carrying out 


the PBT/vPvB assessment are defined more in detail in Section 2.1 of Annex XIII to REACH. In 


the following paragraphs the main assessment steps are described.  


Step 1 comprises a scientific PBT/vPvB assessment where the relevant available information 


must be compared with the PBT/vPvB criteria (for detailed guidance on this step, see Section 


R.11.4).  In Step 1 the registrant must come to one of the conclusions presented in Figure 


R.11—1. Each conclusion leads to specific consequences, which the registrant must comply 


with. The conclusions are described in more detail in Section R.11.4.1.4 and consequences in 


Section R.11.3.3. 


 


Annex I to REACH  


[…] 


4. PBT AND VPVB ASSESSMENT 


4.0. Introduction 


4.0.1. The objective of the PBT/vPvB assessment shall be to determine if the substance fulfils the 
criteria given in Annex XIII and if so, to characterise the potential emissions of the substance. […] 
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Figure R.11—1: Overview of the conclusions from Step 1 (“Comparison with the 


criteria”) and their consequences. 


The registrant is only allowed to finalise Step 1 of the assessment process if he is able to reach 


an unequivocal conclusion on the PBT or vPvB properties (conclusion (i) or conclusion (ii)4). 


Conclusion (iii) is an interim conclusion in Step 1. This conclusion triggers the requirement for 


the registrant to generate all necessary additional information and to continue in Step 1 until 


the available information allows a definitive conclusion. Section 2.1 of Annex XIII to REACH 


requires information to be generated by the registrant irrespective of the standard information 


requirements of the registrant. This may require several iterative steps of acquisition of further 


information, testing and assessment. Alternatively, the registrant can decide after conclusion 


(iii) to apply an exemption from the requirement to generate additional data by considering 


the substance “as if it is a PBT or vPvB”. This is only allowed if the registrant applies specific 


exposure based adaptation conditions as specified in Section 3.2(b) or (c) of Annex XI to 


REACH. 


The consequences of each conclusion for the registrant are described in more detail in Section 


R.11.3.3. Figure R.11—2 provides an overview of the PBT/vPvB assessment process of the 


registrant as a flowchart. 


 


 


 


                                                 


 
4 Conclusion (i) and (ii) are either based on a) data directly comparable with the PBT/vPvB criteria or b) 


based on Weight-of-Evidence expert judgement of information which is not directly (numerically) 
comparable with the PBT/vPvB criteria or c) a combination of both situations a) and b). 


 The registrant must generate relevant additional information and carry out Step 1 again, OR 
 The registrant must treat the substance as if it is a PBT or vPvB. 


 The registrant must carry out emission characterisation and ensure minimisation of 
exposures and emissions throughout the life-cycle of the substance that results from 
manufacture and identified uses. 


 No consequences for the registrant. The PBT/vPvB assessment stops.  


Conclusion (i): The substance does not fulfil the PBT and vPvB criteria. 
For screening assessment: there is no indication of P or B properties. 


Conclusion (ii): The substance fulfils the PBT or vPvB criteria.  


Conclusion (iii): The available information does not allow to conclude 
(i) or (ii). The substance may have PBT or vPvB properties.  
Further information for the PBT/vPvB assessment is needed. 
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Figure R.11—2: Overview of the PBT/vPvB assessment process for the registrant.  


Relevant constituents, impurities, additives, degradation/transformation products must also be 


encompassed in this process.  


Compare all relevant 
and available 


information with the 
PBT/vPvB criteria 


Registrant must 
draw one of the 
following three 


conclusions  


(i) PBT/vPvB 
criteria are not 


fulfilled 


(ii) PBT/vPvB 
criteria are 


fulfilled2 


(iii) Further 
information is 


needed 


Registrant must 
choose one of 
the following 
two options 


Generate further 
relevant 


information 


If specific exposure-based 
adaptation conditions are 


met1, the substance can be 
considered as if it is a 


PBT/vPvB  


Emission 
characterisation 


Minimise exposures and 
emissions to humans and the 


environment 


Communicate the outcome of the 
PBT/vPvB assessment and risk 
management measures within 


the supply chain 


The PBT/vPvB 
assessment can be 


stopped 


- beyond the standard 
information requirements, 


if necessary for the 


PBT/vPvB assessment 


1 Please refer to the conditions as specified in Section 3.2(b) or (c) of Annex XI to REACH. 
2 Normally not applicable if only screening information is available.  
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R.11.3.2 Comparison with the criteria (Step 1) 


In the following Sections the formal obligations for Step 1 (“Comparison with the criteria”) of 


the PBT/vPvB assessment are described.  


In Step 1 of the PBT/vPvB assessment, the standard information requirements are first applied 


by the registrant as described in the Guidance on Information Requirements & Chemical Safety 


Assessment (IR&CSA) (see http://echa.europa.eu/web/guest/guidance-documents/guidance-


on-information-requirements-and-chemical-safety-assessment). It should be noted that any 


data adaptations according to Column 2 of Annexes VII to X to REACH or Annex XI to REACH 


should be justified according to the relevant ECHA documents (e.g. Practical Guides 4, 5 and 6, 


and Guidance on IR&CSA, Chapter 5 and Chapter 6, see http://echa.europa.eu/practical-


guides and http://echa.europa.eu/guidance-documents/guidance-on-reach). The information 


included in the registration dossier as a result of adaptations of standard information 


requirements and their justifications are part of the available information for the PBT/vPvB 


assessment, where relevant. The PBT and vPvB assessment must initially be based on all the 


relevant information available which is as a minimum the information as listed in Annexes VII 


and VIII to REACH. This information normally corresponds to PBT/vPvB screening information 


as listed in Section R.11.2.2.  


The registrant must conclude Step 1 by selecting  one of the three conclusions presented in 


Figure R.11—1 and Figure R.11—2. If conclusion (iii) “The available data information does not 


allow to conclude (i) or (ii)” applies, Step 1 continues after the necessary new information has 


been generated (see more details in Section R.11.3.3). 


In cases where only screening information as listed in Section R.11.2.2 is available for one or 


more endpoints, Step 1 of the PBT/vPvB assessment implies first that the registrant is not able 


to compare the information directly (numerically) with the PBT/vPvB criteria. Although it might 


be theoretically possible to calculate degradation half-life values or BCF values from screening 


information, such values must not be directly compared with the criteria. At this stage, the 


registrant is required to analyse whether the information indicates that the substance may 


meet the PBT/vPvB criteria, in which case the registrant must draw conclusion (iii) “The 


available data information does not allow to conclude (i) or (ii)”, or whether the information 


shows that there is no indication on P or B properties, in which case the conclusion (ii) “The 


substance does not fulfil the PBT and vPvB criteria” applies. In Section R.11.4 several 


screening criteria and conditions for applying them are described, which the registrant should 


consider while drawing a conclusion for screening. The screening criteria are indicative and the 


registrant must use all relevant pieces of information on his substance to justify his conclusion. 


Also, where only screening information is available, the choice of the conclusion should be 


based on a Weight-of-Evidence consideration by expert judgement where all relevant and 


available data for all endpoints are considered in conjunction.  


If only screening information is available, it is normally not possible to conclude (ii) (“The 


substance fulfils the PBT or vPvB criteria”) due to the uncertainties related to screening 


information. However, if scientifically justified, it is in principle possible to draw conclusion (ii) 


based on screening information. In Section R.11.4 few such exceptional cases are described, 


where the registrant may make use of screening information for concluding (ii).  


The conclusion of Step 1 should be derived by the registrant taking into account also all 


aspects as described in Section R.11.4.1.4.  


The consequences of the individual conclusions to the registrant are described in more detail in 


Section R.11.3.3. 



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://echa.europa.eu/practical-guides

http://echa.europa.eu/practical-guides

http://echa.europa.eu/guidance-documents/guidance-on-reach
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R.11.3.2.1 Scope of the PBT and vPvB assessment (relevant constituents, 


transformation/degradation products) 


For the purpose of this Guidance it should be noted that the term “constituent” as mentioned 


in Annex XIII to REACH refers to constituents and impurities of well-defined substances, 


constituents of UVCB substances, and additives to all substances.  


The PBT/vPvB assessment must, according to Annex XIII to REACH, take account of the 


PBT/vPvB properties of relevant constituents and relevant transformation and/or degradation 


products of organic substances (including organo-metals).  


Generally, the PBT/vPvB assessment obligations as described in Sections R.11.3.1 and 


R.11.3.2  have to be applied for relevant constituents, impurities, additives and 


transformation/degradation products. The registrant cannot stop the PBT/vPvB assessment if 


there is not enough information available to take into account the PBT/vPvB properties of 


relevant constituents, impurities, additives and transformation/degradation products. This 


means that if there is not enough information available on the PBT/vPvB properties of relevant 


constituents, impurities, additives and transformation/degradation products to derive for the 


registrant’s substance either conclusion (i) (“The substance does not fulfil the PBT and vPvB 


criteria”) or conclusion (ii) (”The substance fulfils the PBT or vPvB criteria”), the registrant 


must generate the necessary further information on the PBT/vPvB properties of the relevant 


constituents, impurities, additives and transformation/degradation products until one of these 


two definitive conclusions can be achieved. The other option, as provided in Sections R.11.3.1 


and R.11.3.3 is to treat the substance “as if it is a PBT or vPvB”. 


If the registrant deems as a result of the PBT/vPvB assessment an uncharacterized 


constituent, impurity, additive or transformation/degradation product relevant for the 


PBT/vPvB assessment, the registrant must characterize its substance identity as required in 


the Guidance for identification and naming of substances under REACH and CLP (see 


http://echa.europa.eu/guidance-documents/guidance-on-reach).    


The interpretation of the term “relevant” constituent, impurity, additive, 


transformation/degradation product, is described in Section R.11.4.1. It is recommended that 


the registrant follows this interpretation in the PBT/vPvB assessment, in defining which 


constituents, impurities, additives, transformation or degradation products are relevant. 


The registrant must show in the PBT/vPvB assessment that he has taken into account the 


relevant constituents, impurities and additives. This is generally possible only if he includes in 


the PBT/vPvB assessment appropriate justifications for all constituents, impurities and 


additives or for all fractions/blocks of the substance composition on why these are considered 


to be relevant or judged to be not relevant for the PBT/vPvB assessment, regardless of 


whether the substance identity of these could be ultimately determined or not5. The registrant 


may derive such reasoning quantitatively or qualitatively, by using the PBT/vPvB assessment 


principles as described in Section R.11.4. This also applies to all transformation/degradation 


products. It should be noted that also Section 9.2.3 of Annex IX to REACH requires 


identification of degradation products. 


 


  


                                                 


 
5 The PBT/vPvB assessment of short-chain chlorinated paraffins (EC 287-476-5) used for the identification 
of the substance to the Candidate List is one of the examples where the constituents were not 


characterized ultimately. See related Member State Committee SVHC Support Document at 
http://echa.europa.eu/documents/10162/414fa327-56a1-4b0c-bb0f-a6c40e74ece2. 



http://echa.europa.eu/guidance-documents/guidance-on-reach

http://echa.europa.eu/documents/10162/414fa327-56a1-4b0c-bb0f-a6c40e74ece2
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R.11.3.2.2 Specific cases: substances fulfilling the PBT/vPvB criteria 


according to ECHA’s Member State Committee in relation to the 
inclusion of substances in the Candidate List of Substances of Very 
High Concern 


According to REACH Article 59, ECHA’s Member State Committee (MSC) agrees on substances 


to be included to the Candidate List of Substances of Very High Concern (SVHC), i.a., if they 


fulfil the PBT and/or vPvB criteria. These agreements are published as ECHA decisions on 


ECHA’s website. If a registrant’s substance has been included in the Candidate List as a 


PBT/vPvB substance, the registrant must align his PBT/vPvB assessment and conclusion with 


the PBT/vPvB assessment which was the basis of the MSC agreement. This PBT/vPvB 


assessment is reported in a support document of the decision on inclusion of the substance in 


the Candidate List and is available on ECHA’s website. In such cases, it is appropriate to 


replace in the CSR the documentation of Step (1) of the PBT/vPvB assessment with a reference 


to the relevant ECHA decision. If the registrant has new information available which was not 


referred to in the support document of the relevant ECHA decision, the registrant must include 


the new information in the registration dossier and may reflect his opinion of the relevance of 


the new information to the conclusion in the CSR. Although the registrant would in this case 


present in the CSR the opinion that the new information would trigger another conclusion than 


the one drawn by the MSC, the registrant is further obliged to implement the conclusion of the 


MSC as the conclusion in force in his CSR. 


If a registered substance contains a constituent, impurity or additive or transforms/degrades 


to a substance which is in the Candidate List because of meeting the PBT and/or vPvB criteria, 


the registrant must conclude his substance to meet the PBT or vPvB criteria accordingly. To 


help the registrant, Section R.11.4 provides definitions on what are relevant constituents, 


impurities, additives and relevant transformation and degradation products.  


There are several substances on the Candidate List which have been identified as fulfilling PBT 


or vPvB criteria because their constituents or transformation/degradation products fulfil PBT or 


vPvB criteria6. The support documents of ECHA decisions on the Candidate List inclusion 


identify in these cases the constituents or transformation/degradation products of concern and 


contain a PBT/vPvB assessment of them. If a registered substance contains one of these as 


constituent, impurity, additive, or transforms/degrades into one of these substances, the 


registrant should reflect the conclusion presented in such support documents in his own 


PBT/vPvB assessment. This applies by analogy also to any future cases where inclusion to the 


Candidate List was due to PBT/vPvB properties of impurities or additives. 


R.11.3.3 Consequences of Step 1  


The three conclusions from Step 1: “Comparison with the criteria” trigger four different 


consequences for the registrant (see Figure R.11—1 and Figure R.11—2). These are: 


 No consequences: after conclusion (i) 


 Conduct emission characterisation and risk characterisation: after conclusion (ii) 


 Generate relevant additional information and continue under Step 1: after conclusion 


(iii) or Treat the substance “as if it is a PBT or vPvB”: after conclusion (iii) 


 


In the following the consequences are described more in detail. 


                                                 


 
6 Such substances are for example: Coal tar pitch, high temperature (EINECS No: 266-028-2) 


and Bis(pentabromophenyl) ether (EC 214-604-9). 
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No consequences 


If the registrant concludes (i): The substance does not fulfil the PBT and vPvB criteria, 


this is the end of the PBT/vPvB assessment process. In this case, the general obligation of 


REACH Article 22 to take into account relevant new information or relevant changes in the 


substance composition applies for triggering the need to revise the PBT/vPvB assessment. 


Conduct emission characterisation and risk characterisation 


If the registrant concludes (ii): The substance fulfils the PBT or vPvB criteria, he must 


carry out an emission characterisation and implement and recommend such risk management 


measures which minimise emissions and subsequent exposures of humans and the 


environment from manufacture and identified uses (see Section R.11.3.4). 


Also substances concluded according to the principles described in Section R.11.4.1.4 as 


fulfilling PBT or vPvB criteria because their constituents, impurities, additives or 


degradation/transformation products fulfil the PBT or vPvB criteria must be subjected to 


emission characterisation and minimisation of releases for their whole life-cycle. 


It should be noted that if the registrant draws this conclusion within his CSA, it does not 


automatically lead to initiation of the Article 59 REACH process for inclusion of the substance in 


the Candidate List but the registrant has the primary responsibility to implement the necessary 


risk management measures for minimisation of the exposure and emissions.  


Generate relevant additional information 


If the registrant concludes (iii): The available information does not allow to conclude (i) 


or (ii), the registrant must generate relevant additional information and continue the 


PBT/vPvB assessment Step 1 until the comparison with the criteria can be reliably done and a 


final conclusion (i) “The substance does not fulfil the PBT and vPvB criteria” or (ii) “The 


substance fulfils the PBT or vPvB criteria” can be unequivocally drawn (see flowchart in Section 


R.11.3.1). The obligation of the registrant to generate relevant additional information for the 


PBT/vPvB assessment concerns also relevant constituents, impurities, additives and 


transformation/degradation products. This means that if there is not enough information 


available on the PBT/vPvB properties of relevant constituents, impurities, additives and 


transformation/degradation products to derive for the registrant’s substance either conclusion 


(i) or conclusion (ii), the registrant must generate the necessary further information on the 


PBT/vPvB properties of the relevant constituents, impurities, additives and 


transformation/degradation products until one of these two definitive conclusions can be 


arrived at. 


This obligation to generate relevant additional information is valid regardless of whether the 


registrant’s dossier contains experimental information on the registered substance for all 


standard information requirements or whether he has made use of the data adaptation 


possibilities of Annex XI to REACH and Column 2 of Annexes VII to X to REACH. In certain 


cases this may mean that the adaptation the registrant originally made (or planned to make) 


in the registration needs to be replaced by results from a study which needs to be carried out 


for the purpose of the PBT/vPvB assessment as required in Section 2.1 of Annex XIII to 


REACH. Especially for such Column 2 waivers of Annexes VII to X to REACH which are based 


on limited or unlikely exposure, it is important to note that the registrant, if not able to 


conclude (i) (“The substance does not fulfil the PBT or vPvB criteria”), may need to carry out 


the tests he originally wished to waive in order to be able to conclude the PBT/vPvB 


assessment ultimately either by conclusion (i) or (ii), unless he decides to treat the substance 


“as if it is a PBT or vPvB” (see next Section). For example, a registrant may apply the Column 


2 adaptation rule “The study need not be conducted if direct and indirect exposure of the 


aquatic compartment is unlikely” for Section 9.3.2 of Annex IX to REACH testing requirement 


(bioaccumulation in aquatic species). If he concludes the PBT/vPvB assessment with the 


conclusion (iii) (“The available data information does not allow to conclude (i) or (ii)”) because 


the substance fulfils the P or vP criteria and due to a Log Kow > 4.5 potentially fulfils the B/vB 
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criteria, he must either carry out the bioaccumulation test he originally wished to waive or he 


must treat the substance “as if it is a PBT or vPvB” (see next Section). 


The additional relevant information needed to be generated by the registrant must be 


identified by the registrant in the technical dossier and CSR. This additional information can 


relate to one or several tests as listed in Annexes IX or X to REACH. The additional relevant 


information can also be an “other type” of information, which the registrant considers to be 


optimal for the PBT/vPvB assessment, as Section 3.2 or Annex XIII to REACH allows the use of 


such other information. The other type of information can be experimental information not 


falling under Annex IX or X to REACH, but it may also be a combination of experimental 


research information and monitoring research or solely research based on 


monitoring/measured field data. Section R.11.4 provides guidance to the registrant for 


deciding which information could be necessary in pursuing an unequivocal conclusion (i) or (ii). 


The additional information can be generated by the registrant in a tiered way by means of a 


testing strategy, if this is deemed necessary. Elements of such testing strategies include 


avoiding unnecessary animal or other testing and ensuring efficient use of resources while 


optimising the generation of data that can be used to reach definitive conclusion (i) or (ii). 


If the registrant, based on the PBT/vPvB assessment, identifies that information listed in Annex 


IX or X is needed, he must submit appropriate testing proposal(s). Such testing proposals are 


subject to the normal testing proposal evaluation process of REACH.  


If the registrant is using his right to generate for the purpose of the PBT/vPvB assessment an 


“other type” of information as described above, testing proposals cannot be submitted. The 


registrant should, however, inform ECHA about his plans to generate any such other 


information by specifying in the CSR to the degree of detail possible an appropriate information 


gathering or testing strategy and an estimated time needed to update the PBT/vPvB 


assessment and the registration dossier. This is the only way the registrant can inform ECHA 


that he is using this possibility for complying with the data generation obligation in his 


PBT/vPvB assessment. 


The registrant should strive to plan generation of further relevant information in a way that 


leads to submission of a minimum number of updates of the PBT assessment and technical 


dossier. However, it is recognized that PBT assessment can be challenging and the information 


generated may sometimes provide results which indicate that further information not initially 


foreseen by the registrant needs to be generated to come to final conclusion (i) or (ii). In such 


cases the registrant is obliged to update the registration dossier (including the CSR) without 


delay each time new information becomes available. Hence, the registration dossier may in the 


most complex cases need to be updated several times before the PBT assessment Step 1 can 


be concluded. 


Section 0.5 of Annex I to REACH, requires of the registrant that: “[…] While waiting for results 


of further testing, he shall record in his chemical safety report, and include in the exposure 


scenario developed, the interim risk management measures that he has put in place and those 


he recommends to downstream users intended to manage the risks being explored.” It is thus 


the duty of the registrant to identify appropriate interim risk management measures. 


Section 2.1 of Annex XIII to REACH requires relevant further information to be generated 


regardless of the tonnage band for the substance of the registrant conducting the PBT/vPvB 


assessment. This obligation is illustrated by the following example: a registrant with a tonnage 


band for a substance of 10-100 t/y identifies that more information is needed and that (a) 


degradation simulation test(s) would be the first test(s) needed, followed by a fish 


bioaccumulation test if the substance is deemed persistent after simulation testing. He must 


submit a testing strategy and testing proposals, even though the degradation simulation test 


and the fish bioaccumulation test are not listed as standard information requirements for 10-


100 t/y registrations. 
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Treat the substance “as if it is a PBT or vPvB” 


If the registrant arrives at the conclusion (iii): The available information does not allow to 


conclude (i) or (ii), he can also decide - based on REACH Annex XIII, Section 2.1 - not to 


generate further information, if he fulfils the conditions of exposure based adaptation of Annex 


XI, Section 3.2(b) and (c). Uniquely to the PBT assessment, the registrant must additionally 


consider the substance “as if it is a PBT or vPvB”, i.e. state that he wishes to regard the 


substance as a PBT/vPvB without having all necessary information for finalising the PBT/vPvB 


assessment. This option has exactly the same consequences for the registrant and his supply 


chain, as if the substance had been identified as PBT or vPvB based on a completed PBT/vPvB 


assessment. This includes the obligation that if a substance is considered “as if it is a PBT or 


vPvB”, the registrant must compile and provide recipients with a Safety Data Sheet (SDS) in 


accordance with REACH Article 31 even if the substance does not already meet the criteria in 


Article 31(1)(b) for supply of an SDS. It is important that the registrant clearly flags in the 


registration dossier and in the supply chain communication that the substance is considered 


“as if it is a PBT or vPvB”. 


R.11.3.4 Emission characterisation, risk characterisation and risk 


management measures  


The registrant must develop for a “PBT or vPvB substance”7 exposure assessments including 


the generation of Exposure Scenario(s) (ES(s)) for manufacturing and all identified uses as for 


any other substance meeting the criteria for classification for any of the hazard classes or 


categories of Article 14(4) of the REACH Regulation8.  


Whereas for substances meeting the classification criteria for Article 14(4) hazard classes or 


categories the objective of an exposure assessment is to make qualitative or quantitative 


estimates of the dose/concentration of the substance to which humans and the environment 


are or may be exposed, the main objective of the emission characterisation for “a PBT or vPvB 


substance” is to estimate the amounts of the substance released to the different environmental 


compartments during all activities carried out by the registrant and during all identified uses.  


Additionally, for a substance to be considered “as if it is a PBT/vPvB” (i.e., the substance is 


regarded as a PBT/vPvB without finalising the PBT/vPvB assessment), appropriate parts of the 


CSR and the technical dossier must clearly demonstrate that the registrant fulfils the 


conditions for exposure based adaptation. This is the prerequisite as defined by Section 2.1 of 


Annex XIII to REACH for avoiding the further information needed to finalise the PBT 


assessment Step 1. All use and exposure related information of the registration dossier must in 


this case be in line with the specific conditions for exposure based adaptation as stipulated in 


Section 3.2(b) and (c) of Annex XI to REACH. For a description of the required conditions 


please refer to the Guidance on intermediates (see http://echa.europa.eu/guidance-


                                                 


 
7 For the purpose of this section including the sub-sections, it is noted, that when reference to a “PBT or 
vPvB substance(s)” in italics is made, this covers both the case that the substance has been concluded to 
fulfil the PBT/vPvB criteria and the case that the registrant considers the substance “as if it is a 
PBT/vPvB” (for when these terms apply, see Section R.11.3.2.1). However, it is noted, that the registrant 
needs to clearly flag in the technical dossier, CSR and Safety Data Sheet which of the two cases applies 
to his substance. 


8 i.e.: 
 hazard classes 2.1 to 2.4, 2.6 and 2.7, 2.8 types A and B, 2.9, 2.10, 2.12, 2.13 categories 1 and 


2, 2.14 categories 1 and 2, 2.15 types A to F 
 hazard classes 3.1 to 3.6, 3.7 adverse effects on sexual function and fertility or on development, 


3.8 effects other than narcotic effects, 3.9 and 3.10 
 hazard class 4.1 
 hazard class 5.1 


 



http://echa.europa.eu/guidance-documents/guidance-on-reach
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documents/guidance-on-reach) and Guidance on IR&CSA, Chapter R.5: Adaptation of 


information requirements (see http://echa.europa.eu/web/guest/guidance-


documents/guidance-on-information-requirements-and-chemical-safety-assessment).  


The subsequent risk characterisation for “PBT or vPvB substances” requires a registrant to use 


the information obtained in the emission characterisation step to implement on his site, or to 


recommend to his downstream users, Risk Management Measures (RMM) and Operational 


Conditions (OC) which minimise emissions and subsequent exposure of humans and the 


environment throughout the life-cycle of the substance that results from manufacture or 


identified uses (Section 6.5 of Annex I to REACH). RMMs and OCs are documented in an ES(s). 


R.11.3.4.1 Emission characterisation 


The objective of the emission characterisation is: 


 to identify and estimate the amount of releases of a “PBT or vPvB-substance” to the 


environment; and  


 to identify exposure routes by which humans and the environment are exposed to a “ PBT 


or vPvB-substance”. 


The principal tool to achieve this objective is exposure scenarios. Part D and Chapters R.12 to 


R.18 of the Guidance on IR&CSA (see http://echa.europa.eu/web/guest/guidance-


documents/guidance-on-information-requirements-and-chemical-safety-assessment) provide 


guidance on how to develop exposure scenarios for substances in general. Parts of the 


exposure assessment guidance are relevant also for “PBT or vPvB substances” (i.e. emission 


estimation and assessment of chemical fate and pathways). However, since the objectives are 


not the same, the general scheme for exposure assessment needs to be adapted to the 


requirements of emission characterisation for “PBT or vPvB substances”. Guidance is given 


below on some issues where special considerations are needed for “PBT or vPvB substances”. 


Throughout the development of an ES for a particular use, the objective of the risk 


characterisation for “PBT or vPvB substances”, namely the minimisation of emissions and 


(subsequent) exposures of humans and the environment that results from that use, needs to 


be considered. Hence the need or a potential to (further) minimise emissions may be 


recognised at any point in the development of the ES. In this case, the appropriate RMMs or 


OCs must be included in the risk management framework and their effectiveness be assessed. 


In particular, for a substance to be considered “as if it is a PBT or vPvB”, the exposure 


scenarios must be in line with the fact that the adaptation criteria of REACH Annex XI Section 


3.2(b) and/or (c) are fulfilled. The final ES, or ES(s) in case of different uses, must be 


presented under the relevant heading of the chemical safety report, and included in an annex 


to the SDS. It must describe the required OCs and RMMs in a way that downstream users can 


check which measures they have to implement in order to minimise emissions or exposures of 


humans and the environment.  


It should be noted that a registrant has to take care of his own tonnage (manufactured and 


imported). In co-operation with his downstream users the registrant has to cover, where 


relevant, his own uses and all identified uses including all resulting life-cycle stages. However, 


it can be useful to consider on a voluntary basis exposure resulting from emissions of the same 


substance manufactured or imported by other registrants (i.e. the overall estimated market 


volume), c.f. Part A.2.1. 


As “PBTs or vPvB substances” are substances of very high concern, the registrant must pay 


attention to the level of detail of his assessment as well as to whether its accuracy and 


reliability is sufficient for a “PBT or vPvB substance”. Where generic scenarios and assumptions 


may be sufficient for exposure assessment of non PBT/vPvB-substances, specific scenarios and 


data will be needed throughout an emission characterisation for “PBT or vPvB substances”. The 


emission characterisation must, in particular be specific in the use description and concerning 


RMMs, and must furthermore contain an estimation of the release rate (e.g. kg/year) to the 



http://echa.europa.eu/guidance-documents/guidance-on-reach

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
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different environmental compartments during all activities carried out during manufacture or 


identified uses. Emissions and losses may e.g. be addressed by performing mass balances. The 


total amount of a substance going to each identified use must be accounted for and the whole 


use-specific life-cycles be covered. This can, for instance, be done by performing a substance 


flow analysis covering manufacture, all identified uses, emissions, recovery, disposal, etc. of 


the substance. If the total amount of the substance cannot be accounted for, the identification 


of emission sources should be refined. All effort necessary should be made to acquire for 


manufacture and any identified use throughout the life-cycle, site- and product-specific 


information on emissions and likely routes by which humans and the environment are exposed 


to the substance. However, information on environmental concentrations is normally not 


needed because minimisation of emissions and exposure is required for “PBT or vPvB 


substances” (data on environmental concentrations, if available, may however be useful in the 


assessment and should be considered). Gathering of the mentioned information is not required 


for uses that are advised against as mentioned under heading 2.3 of the CSR and in Section 


1.2 of the SDS. 


R.11.3.4.2 Risk characterisation and risk management measures for “PBT or 


vPvB Substances” 


According to REACH, the objective of a risk characterisation for PBTs or vPvBs is to minimise 


emissions and subsequent exposure to these substances. Section 6.5 of Annex I to REACH 


further requires that: “For substances satisfying the PBT and vPvB criteria the manufacturer or 


importer shall use the information as obtained in Section 5, Step 2 when implementing on its 


site, and recommending for downstream users, RMM which minimise exposures and emissions 


to humans and the environment, throughout the life-cycle of the substance that results from 


manufacture or identified uses.” 


Risk characterisation for PBT/vPvB substances includes, as for other hazardous substances, the 


consideration of different risks. These are: 


 Risks for the environment 


 Risks for different human populations (exposed as workers, consumers or indirectly via the 


environment and if relevant a combination thereof) 


 Risks due to the physicochemical properties of a substance. 


For the assessment of the likelihood and severity of an event occurring due to the 


physicochemical properties of a PBT/vPvB substance, the same approach for risk 


characterisation applies as for any other substance (see Section R.7.1 of the Guidance on 


IR&CSA, Chapter R.7a, http://echa.europa.eu/web/guest/guidance-documents/guidance-on-


information-requirements-and-chemical-safety-assessment). 


The estimation of emissions to the environment and exposure of humans performed in the 


emission characterisation provides the basis for risk characterisation and risk management of 


PBT/vPvB substances. 


Options and measures to minimise emissions and exposure 


A registrant has to generate ES(s) which describe how emissions and exposures to PBT/vPvB 


substances are controlled. These ES(s) have to cover manufacturing, registrants own uses, all 


other identified uses and life-cycle stages resulting from manufacturing and identified uses. 


Life-cycle stages resulting from the manufacture and identified uses include, where relevant, 


service-life of articles and waste. The registrants are advised to consider at an early stage 


which uses they wish to cover in their CSR. Obviously, if the registrant substitutes a PBT/vPvB 


substance in his own uses or he decides to stop supplying for certain downstream uses, he 


does not need to cover these uses in his CSR. Supply chain communication is of high relevance 


for such cases.  



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
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For the uses the registrant decides to include in his CSA and therefore develops ES(s) for, 


supply chain communication can be crucial for getting detailed enough information on 


conditions of use applied in practice. The registrant can conclude on the basis of the ES(s) he 


develops that he is not able to demonstrate that emissions can be minimised from a specific 


use. He must list any such uses as ‘uses advised against’ under heading 2.3 of the CSR. 


Furthermore, this information has also be documented under heading 3.7 of the technical 


dossier and communicated to the downstream users in Section 1.2 of the SDS. 


The registrant has to implement the risk management measures and operational conditions 


described in the final ES(s) for manufacture and his own uses. He has to communicate as an 


annex to the SDS the relevant ES(s) for his downstream users. The downstream users have to 


implement the recommended ES(s) or alternatively prepare a downstream user CSR. 


One possibility to develop ES(s) that minimise emissions and exposure is to use a similar 


approach as for isolated intermediates (outlined below, for further details see the Guidance for 


intermediates, http://echa.europa.eu/guidance-documents/guidance-on-reach). 


Rigorous containment of the substance 


The “PBT or vPvB substance” must be rigorously contained by technical means during its whole 


life-cycle. This covers all steps in the manufacturing of the substance itself as well as all its 


identified uses. It further includes cleaning and maintenance, sampling, analysis, loading and 


unloading of equipment/vessels, waste disposal, packaging, storage and transport. This 


containment may only become unnecessary from a step in the life-cycle on for which it can be 


demonstrated that the substance is being transformed to (an)other substance(s) without 


PBT/vPvB properties or that the substance is included into a matrix from which it or any of its 


breakdown products with PBT/vPvB properties will not be released during the entire life-cycle 


of the matrix including the waste life stage. Note however that residues of the original “PBT or 


vPvB substance” in the matrix or impurities with PBT/vPvB properties resulting from side-


reactions must additionally be considered (see Section R.11.3.2.1). 


Application of procedural and control technologies 


Efficient procedural and/or control technologies must on the one hand be used to control and 


minimise emissions and resulting exposure when emissions have been identified. For example, 


in case of emissions to waste water (including during cleaning and maintenance processes), it 


will be considered that the substance is rigorously contained if the registrant can prove that 


techniques are used that give virtually no emissions, for example, incinerating the waste water 


or extracting the “PBT or vPvB substance” from it. The same applies to emissions to air or 


disposal of wastes where technologies are used to minimise potential exposure of humans and 


the environment. It is important to consider that RMM which protect humans, for instance from 


direct exposure at the workplace, can in some cases lead to emissions to the environment 


(e.g. ventilation without filtration of exhaust air). For a “PBT or vPvB substance”, such a 


measure is insufficient as exposure of both humans and the environment must be minimised 


(ventilation plus filtration of exhaust air may thus be an option in the case of the example). 


On the other hand, procedural and/or control technologies must also be implemented to 


guarantee safe use, i.e. to prevent accidents or to mitigate their consequences. Regarding this, 


the clarifications according to the Directive 96/82/EC on the control of major-accident hazards 


involving dangerous substances and the Directive 94/9/EC concerning equipment and 


protective systems intended for use in potentially explosive atmospheres might be consulted. 


Handling of the substance by trained personnel 


In order to minimise emissions and any resulting exposure, it is important that only trained 


personnel handle “PBT or vPvB substances” or mixtures. From this perspective any consumer 


use of these substances on their own or in mixtures is probably inappropriate, because in 


these cases sufficient control of the emissions is in practice difficult to ensure. 



http://echa.europa.eu/guidance-documents/guidance-on-reach
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Risk Characterisation for humans in cases of direct exposure to “PBT or vPvB 


substances” 


Although quantitative risk assessment methodologies can, due to the associated high 


uncertainties regarding the extent of long-term exposure and effects, generally not be used for 


estimating the risk posed by “PBT or vPvB substances” to the environment or to humans via 


the environment (indirect exposure of humans), it may be possible to use the quantitative 


approach for assessing the risk for workers caused by direct exposure to the substance at the 


workplace, because in this case exposure under the controlled conditions of the working 


environment is predictable. A quantitative approach can only be applied to characterise the 


risk for workers resulting from direct exposure.  


In case of assessing exposure at the workplace the quantitative approach (i.e. 


Exposure / DNEL) must be used, wherever possible, to demonstrate that workplace exposure 


does not result in health risks. If a DNEL cannot be derived (e.g. for substances for which effect 


thresholds cannot be established), the respective approach for assessing the health risk posed 


by non-threshold substances must be applied9. The overall risk for workers (resulting from all 


types and routes of exposure) can normally only be assessed in qualitative terms and in doing 


so the increased uncertainty in estimating the risk via indirect exposure through the 


environment must be taken into due consideration. As a consequence, the application of a 


higher margin of safety (i.e. a risk quotient Workplace Exposure / DNEL << 1) than usually 


applied to non-“PBT or vPvB substances” may be required to account for this increased 


uncertainty and to consider workplace exposure as safe. Guidance on risk assessment for 


human health is given in Chapter R.8 of the Guidance on IR&CSA (see 


http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-


requirements-and-chemical-safety-assessment). 


It should further be noted that even if a quantitative assessment of health risks at the 


workplace would indicate low risks, this does not imply that the RMM and the OC at the 


workplace can be considered sufficient where it is technically and practically possible to further 


minimise emissions and exposure at the workplace. 


R.11.3.5 Documentation of the PBT/vPvB assessment  


The documentation of the PBT/vPvB assessment in the registration dossier consists of several 


elements depending on the outcome. Section 8 of the CSR and Section 2.3 “PBT assessment” 


of the technical dossier generated in IUCLID 510 should be provided by all registrants who need 


to conduct a CSA. Furthermore, for substances with conclusion (iii) “The available data 


information does not allow to conclude (i) or (ii)”, the registrant must identify the additional 


information needed in the CSA and in the technical dossier. These elements are described 


further in the following. 


When the registrant conducts a CSA and submits a CSR he needs to conduct the PBT/vPvB 


assessment based on the relevant and available data (Step 1). This should be reported in 


detail in Section 8.1 “Assessment of PBT/vPvB properties” of the CSR. One of the three 


conclusion options described in Section R.11.4.1.4 must be recorded in this chapter as well. 


Furthermore, if the registrant as the result of conclusion (iii) “The available data information 


does not allow to conclude (i) or (ii)” considers his substance “as if it is a PBT or vPvB”, this 


must be recorded in Section 8.1 as well.  


                                                 


 
9 Note that, apart from predictable exposure, a further prerequisite for quantitative assessment of risk is 


the possibility to derive  the no-effect level for humans with an appropriate level of certainty. 
10 The IUCLID 5 software is downloadable from the IUCLID website at http://iuclid.eu for free by all 
parties, if used for non-commercial purposes. 
 



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://iuclid.eu/
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If the registrant concludes that the substance fulfils the PBT/vPvB criteria or considers the 


substance “as if it is a PBT or vPvB”, emission characterisation and risk characterisation shall 


be conducted and the CSR must contain also a section “Emission characterisation”, reported as 


Section 8.2 of the CSR. It is noted, that the CSR-plugin of IUCLID 5 automatically creates 


these two section titles. It is recommended that the registrant lists in Section 8.2 all relevant 


sections of the CSR (Sections 9 and 10), including the details of the emission characterisation 


elements. 


All available relevant data must be recorded in the technical dossier in relevant endpoint study 


records and those relevant to the PBT/vPvB assessment must be reflected in the CSR, Section 


8.1. Furthermore, the conclusions of the PBT/vPvB assessment including brief justification 


should be recorded in IUCLID Section 2.3. Support on how to fill in the information in Section 


2.3 “PBT assessment” of IUCLID 5 in practice is given in the IUCLID 5 End-User Manual. In this 


section, it is possible to create one endpoint summary and several endpoint records. Note that 


the objective of the PBT Section 2.3 in IUCLID 5 is not to repeat information already provided 


in other IUCLID sections. A reference to other IUCLID sections can be made.  


If the conclusion (iii): “The available data information does not allow to conclude (i) or (ii)” is 


drawn in the PBT assessment Step 1 the registrant must as part of the technical dossier submit 


testing proposals, if the information needed is listed in Annex IX or X. Instructions for 


recording the testing proposals in the technical dossier are provided in Data Submission 


Manual 5. If the additional information needed to finalise the PBT assessment Step 1 is not 


listed in Annex IX or X, the registrant cannot submit a testing proposal as testing proposals on 


other items than those listed in Annex IX or X will be rejected by ECHA. If the additional 


information is not listed in Annex IX or X, the registrant should describe in his CSR, Section 


8.1 what information is envisaged to be generated. In this case the CSR should also contain 


the estimated timeline.  


After relevant studies have been conducted, the PBT/vPvB assessment must be updated. The 


same applies to the CSR and the technical dossier including endpoint study records for newly 


generated information. The tasks of generation of further information and subsequent updating 


of the CSR and the technical dossier should ideally be carried out in one step. However, it is 


recognised that PBT/vPvB assessment sometimes may be a challenging task where several 


updates and cycles of generation of additional information may be needed until the PBT/vPvB 


assessment can be finalised by the registrant.  


Furthermore, the registrant must differentiate in the registration dossier, CSR and Safety Data 


Sheet between the status of a substance fulfilling the PBT/vPvB criteria and a substance 


considered “as if it is a PBT or vPvB”. This ensures that the downstream user receives enough 


information to be able to make use of his rights and obligations under Article 37 of REACH. 


Furthermore, this requirement is consistent with the purpose of the SDS, as stated in Section 


0.2.1 of Annex II to REACH: ‘The safety data sheet shall enable users to take the necessary 


measures relating to protection of human health and safety at the workplace, and protection of 


the environment (…) a safety data sheet must inform its audience of the hazards of a 


substance or a mixture and provide information on the safe storage, handling and disposal of 


the substance or mixture’. Correct information on the hazard is provided when there is a 


differentiation between substances which meet the PBT/vPvB criteria based on data and those 


which are treated "as if it is a PBT or vPvB". 


If a registrant’s substance is included in the Candidate List as a PBT or vPvB substance, please, 


see also Section R.11.3.2.2. 


 



http://iuclid.eu/download/documents/usermanual/iuclid5_usermanual_2012-06-05_en.pdf
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Documentation of the risk characterisation and communication of measures  


Given the potential risk exerted by “PBT or vPvB substances”11, the descriptions of the 


implemented or recommended, RMMs and OCs in an ES need to be sufficiently detailed to 


demonstrate rigorous control of the substance and to allow examination and assessment of 


their efficiency by authorities. The level of detail communicated in the ES attached to the 


Safety Data Sheet must further permit downstream users to check that their use(s) are 


covered by the ES developed by their supplier and that they have implemented the 


recommended RMMs and OCs correctly. 


The risk characterisation for all ESs developed for the identified uses of the “PBT or vPvB 


substance” have to be documented under heading 10 of the CSR. The registrant is obliged 


according to REACH Article 14 to keep his CSR available and up to date. It should be further 


noted that any update or amendment of the CSR will require an update of the registration by 


the registrant without undue delay.  


If the registrant concludes based on available information (ii) “The substance fulfils the PBT or 


vPvB criteria” or he considers the substance “as if it is a PBT or vPvB”, this triggers the 


obligation to generate a Safety Data Sheet according to REACH Article 31. For both cases, the 


general obligations of Article 31 apply. Furthermore, the registrant must differentiate in the 


Safety Data Sheet which of the two cases applies for his substance. This differentiation is 


necessary in order to provide the downstream users the possibility to take own action for 


assessing further the PBT/vPvB properties of the substance. 


 


                                                 


 
11 “PBT or vPvB substance(s)” covers both the case that the substance has been concluded to fulfil the 


PBT/vPvB criteria and the case that the registrant considers the substance “as if it is a PBT/vPvB” (for 
when these terms apply, see Section R.11.3.2.1).  
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R.11.4 Assessment of PBT/vPvB properties – the scientific method 


This section describes the method for comparison of the available information with the criteria, 


which for the registrant is Step 1 of the PBT/vPvB assessment process. It should be noted that 


this section is not meant to set obligations/requirements for the registrant, but the registrant 


should nonetheless use this part of the guidance for pursuing the overall requirement to clarify 


unequivocally whether a substance fulfils the PBT or vPvB criteria or not. The method is the 


same as used by authorities for PBT/vPvB assessments, e.g., for identifying a substance as 


“Substance of Very High Concern” for the ECHA Candidate List according to REACH Article 59. 


The method has been developed on a scientific basis and as such lays out the rules of 


convention.  


As in several areas of PBT/vPvB assessment scientific development activities are on-going, it is 


underlined that the assessor has the responsibility to critically scrutinize and apply in the 


PBT/vPvB assessment any relevant new scientific developments. 


R.11.4.1 Standard approach 


The PBT/vPvB assessment must cover a consideration of each property persistence, 


bioaccumulation and toxicity against each respective criterion (P or vP, B or vB, and T) in order 


to arrive at an informed decision on the properties of a substance or of its relevant individual 


constituents, impurities, additives or transformation/degradation products. In principle, 


substances are considered as fulfilling the PBT or vPvB criteria when they are deemed to fulfil 


the criteria P, B and T or vP and vB, respectively. 


The assessment strategies set out in this section and Section R.11.4.2 should normally be 


followed and further information be searched for or generated, if necessary. In deciding which 


information is required on persistence, bioaccumulation or toxicity in order to arrive at an 


unequivocal conclusion, care must be taken to avoid vertebrate animal testing when possible. 


This implies that, when for several properties further information is needed, the assessment 


should normally focus on clarifying the potential for persistence first. When it is clear that the P 


criterion is fulfilled, a stepwise approach should be followed to elucidate whether the B 


criterion is fulfilled, eventually followed by toxicity testing to clarify the T criterion. 


It should be noted that for some elements of the PBT/vPvB assessment there may be, for the 


purpose of a particular PBT/vPvB assessment, a need to take the recent scientific 


developments into account although they have not yet been implemented in this guidance. In 


such a case the assessor should duly justify the reasons for deviation from, or extension of, 


the approach presented in this document.  


Weight-of-Evidence determination 


As described in Section R.11.2.1, a Weight-of-Evidence determination using expert judgement 


is to be applied in the PBT/vPvB assessment. This applies for all assessment situations 


employing screening and/or assessment information. In order to decide whether the substance 


must be considered as a potential PBT/vPvB substance based on screening information or as a 


substance meeting the PBT or vPvB criteria, all relevant available information must be taken 


into account.  


The requirement to use a Weight-of-Evidence approach using expert judgement implies, 


according to the introductory section of Annex XIII to REACH that “The available results 


regardless of their individual conclusions shall be assembled together in a single Weight-of-


Evidence determination”. This normally means that the individual pieces of data available do 


not need to be compared individually to each of the P, B, T/vP, vB criteria but all information 


are assembled together for each of the properties, respectively, for the purpose of a single 


comparison with the respective criteria. This does not exclude the option to compare 


information directly with each of the P, B, T or vP, vB criteria to support the assessment, 


where appropriate. It is also emphasized that Weight-of-Evidence determination is not a 
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mechanism to justify disregarding valid, standard test data that show that a chemical fulfils the 


criteria for PBT or vPvB. 


For particular cases, further described in Section R.11.4.1.4, the Weight-of-Evidence 


determination should consider all three properties in conjunction. In particular, if for one or 


more of the properties only screening information is available and screening criteria as 


provided in the following sub-sections are applied to draw a conclusion, all three properties 


persistence, bioaccumulation and toxicity must be considered in conjunction.  


The use of quantitative Weight-of-Evidence approaches for the whole or a part of the available 


information is encouraged, although the derivation of a conclusion property by property needs 


expert judgement, especially when very different types of information are available and when 


the information cannot be directly (numerically) compared with the criteria12.  


Practical Guide 2 “How to report Weight-of-Evidence” provides a general scheme for building a 


Weight-of-Evidence approach (see http://echa.europa.eu/web/guest/practical-guides). It is 


underlined that an essential prerequisite for applying a Weight-of-Evidence approach is that 


the reliability and suitability of experimental studies and non-experimental data are evaluated 


according to Chapters R.4, R.7b and R.7c of the Guidance on IR&CSA (see 


http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-


requirements-and-chemical-safety-assessment). The suitability and relevance of information to 


the PBT/vPvB assessment is further described in the following sub-sections. This evaluation 


must be well documented in the assessment report.  


Relevant constituents, impurities, additives and transformation/degradation 


products 


The PBT/vPvB assessment should be performed on each relevant constituent, impurity and 


additive. It is not possible to draw overall conclusion if, e.g., the assessment of persistence has 


been concluded for one constituent and the assessment of bioaccumulation or toxicity for 


another constituent.  


Constituents, impurities and additives are relevant for the PBT/vPvB assessment when they are 


present in concentration of ≥ 0.1% (w/w). This limit of 0.1% (w/w) is set based on a well-


established practice rooted in a principle recognised in European Union legislation13. Individual 


concentrations < 0.1 % (w/w) normally need not be considered. 


In practice, this means that the registrant should carry out a comparison of the available data 


with the criteria for all constituents, impurities and additives present in concentration of ≥ 


0.1% (w/w). Alternatively, the registrant should provide a justification in the CSR for why he 


considers certain constituents, impurities or additives present in concentration of ≥ 0.1% 


(w/w) or certain constituent fractions/blocks14 as not relevant for the PBT/vPvB assessment. 


                                                 


 
12 In particular, it should be noted that although it might be theoretically possible to calculate degradation 
half-life values or BCF values from screening information, such values must not be directly compared with 
the criteria. 
13 For example, for another category of substances of very high concern according to Article 57 of REACH, 
the default concentration of Carcinogenic/Mutagenic (category 1A/1B) ingredients in a mixture requiring 
a Carcinogen/Mutagen (1A/1B) classification of the mixture under Regulation (EC) No 1272/2008 is 0.1% 


(w/w). Furthermore, Articles 14(2)(f), 31(3)(b) and 56(6)(a) of REACH apply a similar principle and the 


same concentration limit for PBT/vPvB substances in mixtures regarding some obligations under REACH. 
By analogy, the Judgments of the General Court (Seventh Chamber, extended composition) of 7 March 
2013 in cases T-93/10, T-94/10, T-95/10 and T-96/10 (see in particular paragraphs 117 to 121) 
confirmed the validity of this approach for PBT/vPvB constituents of a substance.  
14 The terms “constituent fractions” refer to a situation where for a UVCB substance not all its 
constituents can be identified individually and the substance identity needs then to be based on its 


fractions/groups of constituents. “Block” is a term analogous to fraction/group and is used in the 
hydrocarbon block–approach (see Section R.11.4.2.2). 



http://echa.europa.eu/web/guest/practical-guides

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
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However, it may in specific cases be considered, for the sake of proportionality of assessment 


efforts and the level of risk being considered, to elevate or reduce the threshold value above or 


below 0.1% (w/w) for the PBT/vPvB assessment. Account could be taken, e.g., of the use 


pattern of the substance and the potential emissions of the constituents, impurities or 


additives having PBT or vPvB properties. Careful consideration should be given especially when 


uses are known or anticipated to cause significant emissions. An elevated threshold value 


should not exceed 10% (w/w) for the total amount of all constituents, impurities, additives and 


transformation/degradation products with PBT/vPvB properties, and the total amount of these 


within the manufactured/imported substance should in no case exceed 1 tonne/year. 


Additionally, a reduced threshold might be necessary to derive information relevant for 


PBT/vPvB assessment, e.g., for very toxic substances, and the information on the toxicity 


derived for the classification and labelling purposes could be used for defining such a lower 


concentration limit for PBT/vPvB assessment. 


It may not always be possible to sufficiently characterize and identify UVCBs (substances of 


Unknown or Variable composition, Complex reaction products or Biological materials) based on 


the information given in Section 2 of Annex VI to REACH for substance identification because 


(i) the number of constituents may be relatively large and/or (ii) the composition may, to a 


significant part, be unknown, and/or (iii) the variability of composition may be relatively large 


or poorly predictable. Regardless of whether substance identification is possible or not, the 


registrant should carry out a PBT/vPvB assessment for all constituents above 0.1% (w/w). 


Section R.11.4.2.2 provides further insight into how to carry out PBT/vPvB assessment for 


fractions of the substance that cannot be fully identified by the registrant. 


Similar arguments apply to relevant transformation/degradation products. The PBT/vPvB 


assessment should normally be carried out for each relevant transformation or degradation 


product. It is not possible to draw an overall conclusion for the substance if the assessment of 


persistence has been concluded for one transformation/degradation product and the 


assessment of bioaccumulation or toxicity for another transformation/degradation product. 


The registrant should endeavour to carry out a comparison of the relevant available data with 


the PBT/vPvB criteria for each relevant transformation/degradation product (or in case those 


cannot be ultimately identified: for each group or block of transformation or degradation 


products), respectively. If the registrant considers degradation/transformation products that 


are formed (or groups/blocks of them) as not relevant for the PBT/vPvB assessment, he should 


also clearly explain in the PBT/vPvB assessment the reasons why they are not relevant.  


If the available and relevant screening and other information allows the registrant to conclude 


that the substance is not persistent using the screening criteria as provided in Table R.11—2, 


then it may normally be assumed that the substance is mineralized quickly and is not likely to 


form transformation/degradation products relevant for the PBT/vPvB assessment. However, 


the available relevant screening or other information (including information from hydrolysis 


tests and field data) may indicate that transformation or degradation products relevant for the 


PBT/vPvB assessment are indeed formed. These indications should be addressed in the 


registrant’s PBT/vPvB assessment either qualitatively or quantitatively.   


Following the obligation of the registrant under Article 13(3) of REACH in the situation where 


new degradation simulation testing is necessary, the transformation and degradation products 


relevant for the registrant’s own PBT/vPvB assessment are those products, which must be 


identified in tests C.23, C.24 and C.25 carried out in accordance with Council Regulation No 


440/2008 of 30 May 2008 laying down test methods pursuant to Regulation No 1907/2006 


(REACH) (“Test Methods Regulation”). It should be mentioned in particular that guideline C.24 


requires that “…in general transformation products detected at ≥ 10% of the applied 


radioactivity in the total water-sediment system at any sampling time should be identified 


unless reasonably justified otherwise. Transformation products for which concentrations are 


continuously increasing during the study should also be considered for identification, even if 


their concentrations do not exceed the limits given above, as this may indicate persistence. 


The latter should be considered on a case by case basis....”  The latter case always applies 
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when the registrant is in the situation of generating new degradation simulation data for the 


purpose of the PBT/vPvB assessment because he will have previously concluded that the 


substance may have PBT/vPvB properties,  


For the situation where the registrant considers it more appropriate to generate new 


degradation information in accordance with Section 2.1 of Annex XIII to REACH other than 


degradation simulation test data, the principles of the standard test guidelines mentioned 


above for identifying relevant transformation and degradation products should be applied by 


analogy.  


It should be noted that authorities are not bound under the REACH Substance Evaluation and 


SVHC-identification processes to the stipulations of the Test Methods Regulation or other 


standards for defining what is a relevant transformation/degradation product but have the 


possibility to use other types of justified (concentration or formation rate) limits to define on a 


case-by-case basis which transformation/degradation products are relevant for their PBT/vPvB 


assessment. Guidance is given in Section R.11.4.2 on the assessment and testing strategy for 


substances with specific substance properties such as UVCBs or multi-constituent substances 


with several constituents, in relation to transformation/degradation products, and for 


substances with low water solubility, high adsorption or volatility requiring deviations from the 


standard PBT/vPvB assessment.  


R.11.4.1.1 Persistence assessment (P and vP) 


When assessing data concerning the persistence of a potential PBT/vPvB substance and, if 


necessary, determining the next steps, there are a number of stages to go through. The first 


part of the assessment should address the extent to which the available data enable(s) an 


unequivocal assessment to be made. These data may comprise simple screening 


biodegradation tests (e.g. OECD TG 301C ready biodegradability MITI I test) or complex, high-


tier simulation tests (e.g. OECD TG 308 aerobic and anaerobic transformation test in aquatic 


sediment systems). 


At this stage, it is only necessary to assess the strength of the data in one direction or 


another. Thus, for example, when an OECD TG 301 study indicates that the substance is 


readily biodegradable or a simulation test indicates a half-life (T1/2, for the definition of half-life 


see Table R 7.9-1 of Section R.7.9.1.1 of the Guidance on IR&CSA, Chapter R.7b, 


http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-


requirements-and-chemical-safety-assessment) of less than 1 day for the aqueous 


biodegradation, the decision that a substance is not P could be taken. Similarly if the opposite 


is the case, i.e. an OECD TG 301 study indicates <10% biodegradation or a simulation test 


indicates a half-life of over 200 days, this is normally sufficient to decide that the substance 


meets the P criteria and possibly the vP criteria. 


However, often the data are not so clear-cut, and frequently they are contradictory, especially 


for biodegradation. Therefore a careful consideration is needed before a decision is reached in 


order to avoid a false negative conclusion. The strategy outlined in this chapter should be read 


as guidance and is not intended to be an explicit prescriptive description of the sequence of 


steps to be taken. Ultimately the actual route taken will depend upon the data available and 


the physico-chemical properties of the chemical being assessed. As a minimum, and where 


possible and technically feasible, information on the vapour pressure, water solubility, 


octanol/water partition coefficient, basic dissociation behaviour (if relevant), surface active 


properties (if relevant) and Henry's law constant must be available, and the impact of these 


data on the test design and data interpretation should be considered. 


With regard to persistence, it is insufficient to consider removal alone where this may simply 


represent the transfer of a substance from one environmental compartment to another (e.g. 


from the water phase to the sediment). Degradation may be biotic and/or abiotic (e.g. 


hydrolysis) and result in complete mineralisation, or simply in the transformation of the parent 



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
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substance (primary degradation). Where only primary degradation is observed, it is necessary 


to identify the degradation products and to assess whether they possess PBT/vPvB properties. 


The following three sections give guidance on how to address data from biodegradation 


studies, abiotic studies and information available from estimation models (QSARs/SARs). A 


subsequent section addresses information generation and particularly how to choose the 


correct compartment for further testing. The final section explicates the Integrated Testing 


Strategy (ITS) for persistence assessment. As mentioned above, the sequence in which the 


subjects of these sections are addressed will depend upon the data available. Furthermore 


most of the information reported in this guidance is further developed under the guidance on 


degradation which should be consulted (see Section R.7.9 of the Guidance on IR&CSA, Chapter 


R.7b, http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-


requirements-and-chemical-safety-assessment). 


In case only screening information is available, screening criteria listed in  


Table R.11—4 can be used to judge whether an ultimate conclusion on the persistence of the 


substance can be made or whether further information is needed. It is noted that the 


screening criteria can only be applied as provided. The triggers were originally derived for 


drawing only those conclusions indicated in  


Table R.11—4 and are not recommended to be used to draw other conclusions. However, it 


should be noted that these criteria are indicative and the assessor should consider the 


relevance of any other indications before drawing a conclusion. Additionally, although it might 


be theoretically possible to calculate degradation half-life values from screening information, 


such values cannot be directly compared with the P/vP criteria of Annex XIII to REACH, but the 


screening information should be discussed as such and compared with the screening criteria. 


The use of screening information and screening criteria are discussed further in the following 


sub-sections.  



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
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Table R.11—4: Screening criteria for P, vP, B, vB and T. 


 Screening information Conclusion 


Persistence   


Biowin 2 (non-linear model 
prediction) and Biowin 3 
(ultimate biodegradation time) 


 


or 


Biowin 6 (MITI non-linear model 
prediction) and Biowin 3 
(ultimate biodegradation time) 


Does not biodegrade fast (probability < 0.5)* 
and ultimate biodegradation timeframe 


prediction: ≥ months (value < 2.25 (to 
2.75)**) 


or 


Does not biodegrade fast (probability < 0.5)* 
and ultimate biodegradation timeframe 
prediction: ≥ months (value < 2.25 (to 
2.75)**) 


Potentially P or vP 
 


 


 


 


Potentially P or vP 


Ready biodegradability test ≥70% biodegradation measured as DOC 


removal (OECD TGs 301A and 301E) or ≥60% 
biodegradation measured as  ThCo2 (OECD 
TG 301B) or ThOD (OECD TGs 301C, 301D 
and 301F)*** 


<70% biodegradation measured as DOC 
removal (OECD TGs 301A and 301E) or <60% 
biodegradation measured as  ThCo2 (OECD 
TG 301 B) or ThOD (OECD TGs 301C, 301D 


and 301F) 


Not P and not vP 


 


 


 


Potentially P or vP 


Modified ready biodegradability 


tests or  enhanced  screening 
tests 


biodegradable 


not biodegradable**** 


Not P and not vP 


Potentially P or vP 


Specified tests on inherent 
biodegradability: 


  


- Zahn-Wellens (OECD TG 302B) ≥70 % mineralisation (DOC removal) within 7 
d; log phase no longer than 3d; removal 
before degradation occurs below 15%; no 
pre-adapted inoculum 


Any other result***** 


Not P and not vP 


 


 


Potentially P or vP 


- MITI II test (OECD TG 302C) 


 


≥70% mineralisation (O2 uptake) within 14 


days; log phase no longer than 3d; no pre-
adapted inoculum 


Any other result***** 


Not P and not vP 
 


 


Potentially P or vP 


* The probability is low that it biodegrades fast 


** For substances fulfilling this but BIOWIN indicates a value between 2.25 and 2.75 more degradation 
relevant information is generally warranted   
*** These pass levels have to be reached within the 28-day period of the test. The conclusions on the P 
or vP properties can be based on these pass levels only (not necessarily achieved within the 10-d 


window) for monoconstituent substances. For multi-constituents substances and UVCBs these data have 
to be used with care as detailed in Section R.11.4.2.2 of this Guidance. 
**** see Sections R.7.9.4 and R.7.9.5 of the Guidance on IR&CSA, Chapter R.7b. Expert judgement and 
or use of Weight of Evidence (WoE) also employing other information may be required to reach a 


conclusion ( i .e. concerning « biodegradable/ not biodegradable ») also because some of the current 
guidance in the Chapter on degradability is not so prescriptive. 
***** See section below for concluding ultimately on persistence in particular cases. 
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Assessment of biodegradation data 


In principle, there are three types of tests on biological degradation: 


1. Tests on ready biodegradation (e.g. OECD TG 301 series, enhanced ready test) 


2. Tests on inherent biodegradation 


3. Tests on simulation biodegradation and transformation (surface water, sediment or soil) 


Tests on ready and inherent biodegradability contribute information at a screening level whilst 


simulation tests are adequate to assess degradation kinetics, degradation half-lives, 


information about mineralisation and degradation products (metabolites, bound residues). In 


order to select the appropriate test type, careful consideration of the physico-chemical 


properties and the environmental behaviour of a substance is required, which is discussed later 


on in this section. For further information on test descriptions refer to the degradation 


guidance (see Sections R.7.9.3 and R.7.9.4 of the Guidance on IR&CSA, Chapter R.7b, 


http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-


requirements-and-chemical-safety-assessment). 


Tests on ready biodegradation 


Due to the fact that the test methodology for the screening tests on ready biodegradability is 


stringent, a negative result does not necessarily mean that the chemical will not be degraded 


under environmental conditions. Tests on ready biodegradation are described in OECD TG 301 


A-F. Degradation is followed by determination of sum parameters such as dissolved organic 


carbon (DOC), CO2 production or oxygen uptake. Substance-specific analysis can also be used 


to assess primary degradation and to determine the concentration of any metabolites formed. 


Given the time, costs and in some cases practical difficulties associated with a simulation test, 


an enhanced ready biodegradation test design offers a cost effective intermediate screening 


test. If sufficient degradation is shown in such a test, i.e. the pass level is reached, the 


substance can be considered as “not P”. For more information on modifications that can be 


made to a ready test Sections R.7.9.4 and R.7.9.5 of the Guidance on IR&CSA, Chapter R.7b 


should be consulted. Please note that these tests are referred to as “enhanced tests”. 


Tests on inherent biodegradation 


Tests on inherent biodegradability are useful to give an indication of biological degradability on 


a screening level. Inherent tests are performed using more favourable conditions than ready 


biodegradability tests, and are hence optimised to show whether a potential of degradability 


exists. 


Lack of degradation (<20% degradation) in an inherent biodegradability test equivalent to the 


OECD TG 302 series would provide sufficient information to confirm persistence without the 


need for further simulation testing. The tests provide optimum conditions to stimulate 


adaptation of the micro-organisms thus increasing the biodegradation potential, compared to 


natural environments. A lack of degradation therefore provides convincing evidence that 


degradation in the environment would be slow. Care should be taken in the interpretation of 


such tests, however, since for example a very low solubility of a test substance may reduce 


the availability of the substance in the test medium. These issues are discussed in more detail 


in Sections R.7.9.4 and R.7.9.5 of the Guidance on IR&CSA, Chapter R.7b. 


Tests on simulation of biodegradation 


The simulation tests as described in OECD TGs 307, 308 and 309 address the fate and 


behaviour of a substance as it may be expected in the environment including information 


about partitioning in the test system, primary or complete degradation, adsorption behaviour 


and route of degradation (degradation products). The endpoints usually addressed are primary 


or ultimate degradation rate and degradation half-lives or DT50s for the compartments 


included in the test system as well as the route of degradation, metabolites and bound 


residues. In addition, a mass balance is included and therefore possible losses from the test 



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
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system during the test period can also be quantified. It should be noted that for comparison to 


the P criteria only estimates of degradation half-life are appropriate. When the kinetics of 


transformation are biphasic, non-first order DT50s calculated from these studies must not be 


compared to these triggers. Where kinetics are biphasic, dividing an appropriately estimated 


DT90 by 3.32 gives a half-life estimate that can be compared to the P criteria. This “rule” is 


proposed in the Guidance Document on Estimating Persistence and Degradation Kinetics from 


Environmental Fate Studies on Pesticides in EU Registration (European Commission DG-


SANCO, 2006). It is recommended to consult this guidance document for in-depth analysis of 


simulation degradation test results. 


Before testing, the compartment of concern needs to be identified in order to decide which 


simulation test is the most appropriate method for addressing degradation especially for 


difficult substances. This is discussed later on in this guidance.  


Tests should report the degradation rate in each medium determined through mineralisation, 


e.g. volatile 14C, and/or direct substance analysis. Where possible, a full mass balance of the 


substance and any degradation products/metabolites should be determined, and include a 


determination of the level of bound residues. Where primary degradation is observed, the 


identity of possible relevant metabolites must also be determined and/or evaluated as regards 


their possible PBT/vPvB-properties. Where only degradation of the parent substance is 


monitored, this does not address all the concerns and further assessment of the degradation 


products may be required in order to complete the PBT/vPvB assessment (see Sections R.7.9.4 


and R.7.9.5 of the Guidance on IR&CSA, Chapter R.7b). 


Please note that since its 32nd meeting the Member State Committee has started to require 


new simulation degradation studies to be carried out around neutral pH values and at 12˚C, 


which is understood as the mean temperature of European surface waters. Accordingly, 


temperature correction of degradation half-lives from already available study results to 12˚C is 


recommended. In the absence of equations/models reflecting temperature dependence of 


biodegradation, the Arrhenius equation as provided under the section on “Temperature 


dependence of hydrolysis” of this Guidance (or a similar appropriate equation designed to 


normalise physico-chemical degradation rates) can be used as a possible means of 


normalisation. 


Another issue to address is whether parent molecules, or their degradation products, via their 


interaction with sediment or soil organic matter become bound to or entrapped in the organic 


matrix. The environmental significance of bound residues is related precisely to the extent to 


which they become indistinguishable from existing organic matter. This is discussed in Sections 


R.7.9.4 and R.7.9.5 of the Guidance on IR&CSA, Chapter R.7b). 


Assessment of abiotic degradation data 


Abiotic degradation tests are not required in a P assessment for readily biodegradable 


substances, or for substances shown to be (ultimately) degraded in “enhanced” biodegradation 


tests and modified ready biodegradability tests, or for a substance with a degradation half-life 


in a simulation test not fulfilling the P-criterion. If abiotic degradation tests are available, there 


may be a need to assess the properties of abiotic degradation products against the screening 


P, B and T criteria (see Sections R.7.9.4. and R.7.9.5 of the Guidance on IR&CSA, Chapter 


R.7b). 


There are several abiotic degradation/transformation processes in the environment to consider 


including hydrolysis, direct and indirect photodegradation, oxidation/reduction, surface-


controlled catalytic reactions, molecular internal conversions etc. The most important of these 


is usually hydrolysis, which is relatively insensitive of the mode of entry of the substance into 


the environment. Hydrolysis may proceed effectively in aquatic, sediment and soil 


compartments but it is, however, noted that there are substances reaching fast hydrolysis 


rates which are well known to be persistent in soil and/or sediment. Therefore, fast hydrolysis 


rates cannot alone lead to concluding that a substance is not persistent. Test results showing 
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fast hydrolysis rates always need to be evaluated carefully in context with other information on 


the substance, such as partitioning and ionising properties. 


The tests used and their interpretation are all discussed in Sections R.7.9.4 and R.7.9.5 of the 


Guidance on IR&CSA, Chapter R.7b. 


Assessment based on estimation models (QSAR, SAR) 


The use of QSAR and SAR predictions for identifying substances for persistence (P and vP) 


might be used at the screening level as described below and in detail in Sections R.7.9.4 and 


R.7.9.5 of the Guidance on IR&CSA, Chapter R.7b. 


Biodegradation QSAR models – screening 


Generally it is recommended to consider both the validation status of any QSAR model and 


whether the substance for which predictions are made may be regarded as being within the 


applicability domain of the model (see Section R.6.1 of the Guidance on IR&CSA, Chapter R.6, 


http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-


requirements-and-chemical-safety-assessment). 


(Q)SAR estimates may be used for a preliminary identification of substances with a potential 


for persistence. For this purpose the combined use of results of three estimation models in the 


EPI suite (US-EPA 2000) is suggested as described later in this section in Explanatory Note 5 


to the ITS for persistence assessment. 


Other QSAR approaches 


Pavan and Worth (2006) describe a number of models and approaches that specifically address 


the issue of identifying structures that meet or do not meet the P criteria.  


 


An approach based on consensus modelling has been used in the Canadian exercise, screening 


the DSL15 (Arnot et al., 2005). In this approach the authors recommend the following 


approach: 


1. Gather all available empirical data for the substance of interest in all relevant 


media. 


2. Run the four BIOWIN models (1, 3, 4, and 5) and the CATABOL model, average 


the BIOWIN half-lives and check that the results are generally consistent with 


the CATABOL results. 


3. The empirical and model data are then combined using expert judgment to 


suggest a range of half-lives which may be applicable to that substance. 


4. Apply factors to relate water, soil, and sediment half-lives and possibly sewage 


treatment plant (STP) half-lives. This can be done directly or using the slide rule 


pictorial approach (discussed in the report). 


Clearly this approach needs to be further investigated for its usefulness in relation to P 


assessment and should be used with care and sufficient justification. 


For specific classes of chemicals it may also be possible to run specific QSARs. For example 


HCBIOWIN, based on hydrocarbons (Howard et al., 2005), alcohols (Yonezawa and 


Urushigawa, 1979a), n-alkyl phthalates (Yonezawa and Urushigawa, 1979b), chlorophenols 


                                                 


 
15 DSL: Domestic Substance List which is a comprehensive inventory of known substances in Canadian 
commerce (past and current) and currently includes approximately 24000 substances. 



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
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and chloroanisoles (Banerjee et al., 1984), para-substituted phenols (Paris et al., 1983), and 


meta-substituted anilines (Paris et al., 1987). 


The use of QSAR model predictions are of particular relevance and interest when assessing 


multi-constituent substances for which it may often be difficult to find or even to generate test 


data on relevant individual constituents (including impurities) due to practical and cost 


implications. 


Abiotic degradation models 


There are very few software models available for predicting aquatic photodegradation, and a 


few published models (Peijnenburg et al., 1992, Stegeman et al., 1993). These are reviewed in 


Section R.7.9.4 of the Guidance on IR&CSA, Chapter R.7b (see 


http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-


requirements-and-chemical-safety-assessment). 


 


Choice of compartment for simulation degradation testing 


In Annex IX of REACH statements are made in relation to the choice of environmental 


compartment for simulation degradation testing when required for the CSA (which includes the 


risk assessment and the PBT/vPvB assessment). 


For a PBT and vPvB assessment, the identification of the relevant environmental 


compartment(s) and, hence, the subsequent selection of suitable simulation test(s), should be 


based on the identified uses and releases patterns as well as the intrinsic properties of the 


substance (e.g. water solubility, vapour pressure, Log Kow, Kp) significantly influencing the 


environmental fate of the substance.  


A flow diagram for selecting the appropriate environmental compartment(s) and the 


subsequent selection of simulation test(s) is illustrated in the ITS described below. The Kp 


(sediment) may be used as an indicator of whether testing in a water-sediment system may be 


warranted, e.g. it may be considered to include an aquatic sediment simulation test in addition 


to a pelagic simulation test for substances with Kp (sediment) > 2000. Results from multi-


media modelling (e.g. Mackay level 3 models) could also be explored in order to evaluate the 


environmental compartment(s) of primary concern. It is noted that the results of such models 


should be used with care as they strongly depend on the relative size of the environmental 


compartments and the emission parameters employed in the modelling. Contrary to the result 


of Mackay level 1 modelling, Mackay level 3 modelling is also dependent of the release pattern 


(fraction of emission between air, water, soil) and thus also on the use of the substance. 


Nevertheless a case-by-case evaluation of the results of such models may be useful and may 


even indicate whether or not pristine environmental compartments (e.g. open sea) may be 


exposed to a significant extent (i.e. indicate a potential for long range environmental transport 


via the atmosphere). 


A number of multimedia models are available as well as a number of studies on comparison of 


these different models. One of the most relevant studies in the current context is the study 


performed by an OECD expert group which describes a comprehensive comparison of 9 


multimedia models (Fenner et al., 2005). Furthermore a software tool has been developed in 


this context which includes a level III multimedia model that is representative of the 9 models 


in the comparison study and presents model results in the format recommended by the OECD 


expert group (OECD, 2006). This tool might be useful to assess the distribution of the 


substance over different environmental compartments. 


When identifying which compartment is of relevance for simulation testing, potential 


atmospheric deposition should also be taken into account. For chemicals with a high Henry´s 


Law Constant or KOA value there may be considerable transport to the atmospheric phase. 


Nevertheless concern for the non-air compartments may in general arise: 



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
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a. If the substance has a degradation half-life in air > 2 days it may have a potential 


for long range atmospheric transport (see the Stockholm convention on POPs) 


and may be deposited to remote areas. For such substances information on 


degradation in the expected receiving compartment(s) is recommended. One 


obvious possibility is to select a simulation degradation test based on open-ocean 


conditions i.e. a test with low organic loading, low bacterial density and high 


salinity (“ocean die-away test”) according to OECD TG 309. 


b. If the substance has a degradation half-life in air < 2 days it is not expected to 


stay in the atmosphere for long as it will degrade rapidly. Thus there will be a 


limited potential for long range atmospheric transport. Depending on the 


behaviour of the chemicals (e.g. adsorption) it should be considered if the 


volatility of the substance is sufficiently high to consider that the substance will 


not be present in the other environmental compartments (e.g. water).  


When significant atmospheric transport can be ruled out as a distribution process on the basis 


of multimedia modelling or due to a short degradation half-life in air, then the relevant 


compartment to be investigated is that exposed via the water phase, i.e. receiving waters such 


as rivers, lakes, estuaries, the coastal zone, and/or their respective sediments. The surface 


water environmental compartment receiving the bulk of the input volume of a chemical should 


be focused upon. This requires an adequate knowledge of production, supply, use, discharge 


and losses of the substance. In those situations where there is a direct discharge to the marine 


environment, estuarine or coastal water compartments should be selected as the basis for the 


simulation test design. 


Simulation studies on ultimate degradation in surface water are warranted unless the 


substance is highly insoluble in water - If a substance is highly insoluble in water it may not be 


technically possible to conduct a simulation study which provides reliable results, and at very 


low concentrations technical issues may make it very difficult to establish a reliable 


degradation curve in the study.  


Furthermore the relevance of such a study, even if it could be conducted, may not be high, as 


the environmental distribution and occurrence of the substance in the pelagic compartment 


would be very low. Thus depending on the physico-chemical properties and availability of good 


quality analytical methods, it may not be warranted to conduct this study if the water solubility 


of the substance is well below 1 µg/L. The surface water transformation test (OECD TG 309) 


recommends using a test substance concentration for the kinetic part of the study in a range 


which is environmentally realistic i.e. in a range “less than 1 to 100 µg/L”. REACH does not 


contain any other specifications on when a surface water degradation simulation test should 


not be performed if the CSA indicates the need. The reason why may well be that generally 


surface water will be exposed significantly if the water solubility of the substance is not very 


low and if emissions and losses to the environment occur. 


Soil/sediment simulation degradation testing is warranted if direct or indirect exposure to the 


substance is likely. Soil and sediment degradation simulation tests should only be considered if 


these compartments are directly exposed (cf. the emission characteristics of the chemical) or if 


they are indirectly exposed due to the environmental fate characteristics of the substance. The 


latter case includes, when the substance is released to surface water but due to high sorption 


partitions to the sediment or to STP sludge, which is spread on soil. 


Once the appropriate simulation test(s) have been identified and conducted, the data need to 


be interpreted to determine environmental degradation half-lives. Guidance on how to 


interpret data from simulation test is available in Section R.7.9.4 of the Guidance on IR&CSA, 


Chapter R.7b (see http://echa.europa.eu/web/guest/guidance-documents/guidance-on-


information-requirements-and-chemical-safety-assessment). 


In the ITS for persistence assessment described below it is indicated which types of simulation 


degradation tests should be considered based on exposure pattern. The information in Table 



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
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R.11—5 below presents the criteria for the assessment of persistence (P/vP) and identifies 


relevant test systems for determining environmental degradation half-lives. 


Table R.11—5: Persistence (P/vP) criteria according to Annex XIII and related 


simulation tests. 


According to REACH, Annex 


XIII, a substance fulfils the P 
criterion when: 


According to REACH, Annex 


XIII, a substance fulfils the 
vP criterion when: 


Biodegradation simulation 


tests from which relevant 
data may be obtained include: 


The degradation half-life in 


marine water is higher than 60 
days, or 


The degradation half-life in fresh- 
or estuarine water is higher than 
40 days, or 


The degradation half-life in 


marine, fresh- or estuarine water 
is higher than 60 days, or 


OECD TG 309: Simulation test – 


aerobic mineralisation in surface 
water 


The degradation half-life in 


marine sediment is higher than 
180 days, or 


The degradation half-life in fresh- 
or estuarine water sediment is 
higher than 120 days, or 


The degradation half-life in 


marine, fresh- or estuarine 
sediment is higher than 180 
days, or 


OECD TG 308: Aerobic and 


anaerobic transformation in 
aquatic sediment systems 


The degradation half-life in soil is 
higher than 120 days 


The degradation half-life in soil is 
higher than 180 days 


OECD TG 307: Aerobic and 
anaerobic transformation in soil 


 


Conclusion on the endpoint: ITS for persistence assessment 


A strategy for degradation testing in the context of PBT/vPvB assessment is proposed in         


Figure R.11—3. Such a strategy requires a tiered approach to testing including the use of 


simulation testing methods unless a substance, if relevant based on Weight-of-Evidence 


judgements, has been shown to be or not to be persistent.  


Available data consisting solely of screening information can be employed to derive a 


conclusion mainly for “not P and not vP” or “may fulfil the P or vP criteria”. For deriving an 


unequivocal conclusion “P” or “vP”, higher tier information generally needs to be available. 


However, in certain cases it may be possible to draw a conclusion “P” or “vP” based on 


screening information only.  
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Other evidence indicating non persistence3


Evidence of ready biodegradability1


Evidence of hydrolysis2


Not P/vP


In marine 
biodegradability 


tests


In inherent 
biodegradation 


tests4 


In screening tests 
(e.g. enhanced ready 
biodegradation tests)


Based on valid 
(Q)SAR 


predictions5


Consideration 
of pure culture 


data6


Identify environmental compartments of exposure7


Emission information from the 
CSR


Physico-chemical properties


Distribution model


If there is potential for 
atmospheric transport and 


atmospheric depositionis likely


If direct or indirect 
exposure to soil


Are estuaries 
exposed?


Are coastal 
zones exposed?


Oceanic water die-
away test (OECD 309)


Surface water and/or 
water/sediment test 


(OECD 308/309 
aerobic only)


Brackish water and/or 
brackish water/sediment 


test (OECD 308/309 
aerobic only)


Marine water and/or 
water/sediment test 


(OECD 308/309 
aerobic only)


Evaluation of simulation test data8


Half-lives below the criteria for vP9


The substance is considered to be Persistent (P) 
or very Persistent (vP)


Not vP 


No 


No 


No 


yes 


If direct exposure to 
water


Transformation in soil 
test 


(OECD 307)


no


yes yes


yes


yes


no


Half-lives below the criteria for P9 Not P 


yes 


Abiotic 
degradation6a


 


Figure R.11—3: Integrated Testing Strategy for persistence assessment – 


maximising data use and targeting testing. 
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Conclusion on Persistence - Explanatory Notes to the Flowchart 


1. Evidence of ready biodegradation - If the substance is readily biodegradable, or if the 


criteria for ready biodegradability are fulfilled with the exception of the 10-day window, 


there is no reason to perform further biodegradation tests for the PBT/vPvB assessment. 


The conclusion is that the substance does not fulfil the criteria for Persistence (P) (see 


Sections R.7.9.4 and R.7.9.5 of the Guidance on IR&CSA, Chapter R.7b, 


http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-


requirements-and-chemical-safety-assessment). 


2. Evidence of hydrolysis – If significant and substantial abiotic degradation has been 


confirmed and the hydrolysis transformation products have been assessed and concluded 


not to be PBT/vPvBs and it is certain that the fate properties of the substance do not 


attenuate the hydrolysis rate in sediment or soil, no further testing of degradation is 


required for the PBT/vPvB assessment. Additional studies, e.g. examining the influence of 


dissolved organic carbon on hydrolysis rates, may be necessary to provide this certainty. 


The degradation half-lives obtained in a hydrolysis test have to be compared to 


persistence criteria of Annex XIII (i.e. a substance fulfils the P(vP) criterion if T1/2 > 40 


(60) days). Careful consideration will need to be given to the formation of stable 


degradation products with PBT/vPvB properties. Hydrolysis products should be identified in 


accordance with the recommendations contained in the test guidelines (e.g. OECD TG 


111).  


3. Other evidence indicating non-persistence - If the substance is confirmed to degrade 


in other biodegradation screening tests than the tests for ready biodegradability, the 


results may be used to indicate that the substance will not persist in the environment. For 


example, a result of more than 60% ultimate biodegradability (ThOD, CO2 evolution) or 


70% ultimate biodegradability (DOC removal) obtained during 28 days in an enhanced 


ready biodegradability test may be used to indicate that the criteria for P are not fulfilled 


(see Sections R.7.9.4 and R.7.9.5 of the Guidance on IR&CSA, Chapter R.7b). This is also 


applicable to standardised marine biodegradability tests (OECD TG 306, Marine CO2 


Evolution test, Marine BODIS test, and the Marine CO2 Headspace test).  


 Before concluding under consideration of Explanatory Notes 3 – 6(a) that a substance is 


“not P" or "not vP”, it should be carefully examined if there exists conflicting evidence from 


monitoring data (see Note 9 for more information). 


4. Assessment of inherent biodegradation test data - Results of specified tests of 


inherent biodegradability, i.e. only Zahn-Wellens test (OECD TG 302B) or MITI II test 


(OECD TG 302C) may be used to confirm that the substance does not fulfil the criteria for 


P provided that certain additional conditions are fulfilled. In the Zahn-Wellens test, a level 


of 70% mineralization (DOC removal) must be reached within 7 days, the log phase should 


be no longer than 3 days, and the percentage removal in the test before degradation 


occurs should be below 15% (pre-adaptation of the inoculum is not allowed). In the MITI 


II test, a level of 70% mineralization (O2 uptake) must be reached within 14 days, and the 


log phase should be no longer than 3 days (pre-adaptation of the inoculum is not allowed). 


If test results are available showing that a substance is not inherently biodegradable under 


the mentioned conditions this is a clear indication that the substance will not biodegrade in 


the marine environment and, hence, must be regarded as persistent. 


5. Use of (Q)SAR (both QSARs and SARs) estimates – Such estimates may be used for 


preliminary identification of substances with a potential for persistence (see as well  


Section above). The combined results of the three freely available estimation models 


BIOWIN 2,6 and 3 in the EPI suite (US-EPA 2000) may be used as follows: 


 Non-linear model prediction (BIOWIN 2): does not biodegrade fast (probability < 0.5) 


and ultimate biodegradation timeframe prediction (BIOWIN 3): ≥ months (value < 


2.25), or 



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
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 MITI non-linear model prediction (BIOWIN 6): does not biodegrade fast (probability < 


0.5) and ultimate biodegradation timeframe prediction (BIOWIN 3): ≥ months (value < 


2.25) 


When the QSAR predictions using these models are reliable and the estimation results 


clearly indicate that the substance is not persistent, further information will normally not 


be required for the PBT and vPvB assessment, and it may be considered as not fulfilling 


the criteria for P. This implies that borderline cases should be carefully examined, e.g. 


when the estimate of the ultimate degradation time gives a result in the range 2.25 to 


2.75 (see Sections R.7.9.4 and R.7.9.5 of the Guidance on IR&CSA, Chapter R.7b, 


http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-


requirements-and-chemical-safety-assessment). Note however that in any case all other 


existing and reliable QSAR predictions, read across and test data information should be 


considered for deriving a conclusion regarding the persistence status of the substance (see 


the other boxes regarding the various types of other potentially available information). 


6. Use of pure culture data – The data derived from studies with pure culture cannot on its 


own be used within persistence assessment, however these types of data should be 


considered as part of the Weight-of-Evidence approach. 


6.a  Use of other abiotic data -  Data derived from these studies (e.g. photodegradation, 


oxidation, reduction) cannot on their own be used within persistence assessment, but may 


be used as part of a Weight-of-Evidence approach. 


7.  Identification of the environmental compartment of exposure for simulation testing 


(see sub-section Choice of compartment for simulation degradation testing above). 


8.  Evaluation of simulation test data - In order to evaluate the outcome of the simulation 


test the following information is required: 


a. Test conditions 


b. First order, pseudo-first order rate constant, degradation half-life or DT50 


c. Length of the lag phase 


d. Fraction of mineralised label, and, if specific analyses are used, the final level of 


primary degradation 


e. Mass balance during and at the end of the study 


f. Identification and concentration of major transformation products, where 


appropriate 


g. An indication of the level of bound residues 


h. A proposed pathway of transformation, where appropriate 


i. Rate of elimination (e.g. for risk assessment purposes) 


9.  Evaluation versus the P and vP criteria  


 Before concluding finally that a substance is “not P" or "not vP” it should be carefully 


examined if there exists conflicting evidence from monitoring data either from national 


monitoring programmes of Member States or internationally acknowledged organisations 


such as e.g. OSPAR or the Danube Convention. For example, findings of significant 


concentrations of the substance under consideration in remote and pristine environments 


such as the arctic sea or Alpine lakes need to be scrutinized carefully as they may be 


evidence of high persistence. Also, significant concentrations of the substance in higher 


levels of the food chain in unpolluted areas may indicate high persistence (beside a 


potential to bioaccumulate). If such evidence indicates that the substance may be 


persistent, further investigations are required. 



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment





Chapter R.11: PBT/vPvB assessment 


Version 2.0 – November 2014 47 


  


R.11.4.1.2 Bioaccumulation assessment (B and vB) 


This section deals with assessment of bioaccumulation accepted for use in the PBT and vPvB 


assessment and further provides guidance on how to evaluate whether a substance meets the 


B or the vB criteria. To this end, the section comprises a decision scheme on how to use data 


of different experimental tests as well as non-testing information. For a B and vB assessment 


all available relevant information should be taken into account. This comprises results from 


bioaccumulation experiments, monitoring data from the field and information from toxicity 


studies on accumulation as well as other testing and non-testing indications of 


bioaccumulation. Where bioaccumulation/bioconcentration factors are presented, efforts should 


be made to present these in relation to whole body concentrations and the values should 


preferably be normalized as well, e.g. to lipid content. In some cases, e.g. because of the 


absence of data relevant for normalization, it may, however, be necessary to investigate and 


use these factors related to tissue/organ specific concentrations. In those cases, a rationale for 


this preference must be provided. 


Guidance on the evaluation and validation of both testing data and non-testing information can 


be found in Section R.7.10 of the Guidance on IR&CSA, Chapter R.7c (see 


http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-


requirements-and-chemical-safety-assessment).  


Experimental aquatic bioconcentration factor (BCF) data 


 In line with Annex 1 of the OECD TG 305, the following definitions are used in this guidance: 


 The bioconcentration factor (BCF) at any time during the uptake phase of this 


accumulation test is the concentration of test substance in/on the fish or specified 


tissues thereof (Cf as mg/kg) divided by the concentration of the chemical in the 


surrounding medium (Cw as mg/L). BCF is expressed in L•kg-1. Please note that 


corrections for growth and/or a standard lipid content are not accounted for. 


 The steady-state bioconcentration factor (BCFSS) does not change significantly over a 


prolonged period of time, the concentration of the test substance in the surrounding 


medium being constant during this period. 


 The kinetic bioconcentration factor (BCFK) is the ratio of the uptake rate constant, k1, to 


the depuration rate constant, k2 (i.e. k1/k2 – see corresponding definitions in Annex 1 of 


the OECD TG 305). In principle the value should be comparable to the BCFSS (see 


definition above), but deviations may occur if steady-state was uncertain or if 


corrections for growth have been applied to the kinetic BCF. 


 The lipid normalised kinetic bioconcentration factor (BCFKL) is normalised to a fish with 


a 5% lipid content. 


 The lipid normalised, growth corrected kinetic bioconcentration factor (BCFKgL) is 


normalised to a fish with a 5% lipid content and corrected for growth during the study 


period as described in Annex 5 of the OECD TG 305. 


 The biomagnification factor (BMF) is the concentration of a substance in a predator 


relative to the concentration in the predator’s prey (or food) at steady-state.  


 The dietary biomagnification factor (dietary BMF) is the term used in the OECD TG 305 


to describe the result of dietary exposure test, in which exposure via the aqueous phase 


is carefully avoided and thus the dietary BMF from this test method cannot directly be 


compared to a BMF value from a field study (in which both water and dietary exposure 


may be combined). 


Bioconcentration data from controlled laboratory experiments can be used in assessing the 


bioaccumulation potential of a substance. For example, OECD TG 305-I: Aqueous Exposure 


Bioconcentration Fish Test (OECD, 2012) or an equivalent test protocol in fish is preferred for 



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
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producing experimental bioconcentration data. Valid results from this test can be used directly 


for comparison with the B and vB criteria. Nevertheless, it is underlined, that in addition to BCF 


values, other relevant information should be considered. The REACH Annex XIII Introduction 


requires all other available bioaccumulation data to be taken into account in a Weight-of-


Evidence determination using expert judgement to derive the conclusion.  


Also use of other taxonomic groups than fish (e.g. mussel bioconcentration test ASTM 2003) is 


possible for measuring bioconcentration in the aquatic environment. Furthermore, in case a Kow 


as screening information is considered likely to be reliable for estimating the bioaccumulation 


potential of a substance while still some experimental information is needed to refute or 


confirm this assumption, the OECD TG 305-II: Minimised Aqueous Exposure Fish Test may also 


be used to assess B or vB.. Conditions for selecting the minimised 305-II instead of the 305-I 


are described in the OECD TG and it should be noted that the 305-II –test can also be used 


within those conditions for the bioaccumulation assessment. 


Bioconcentration can be tested experimentally for substances that are water soluble to an 


extent allowing that the exposure concentration(s) can be maintained constant throughout the 


uptake phase of the test. A proper analytical method should be available to measure the test 


substance concentration not only in the animal tissues but also in water at the used test 


concentrations that should always be below the water solubility limit of the substance. In 


bioconcentration tests accumulation via the water phase must be the only route of exposure 


and any accumulation via feed must be avoided. 


The aim of the bioconcentration testing is to produce a reliable estimate of how much 


substance could concentrate from the aquatic compartment (Cw) to fish (Cf) so that a 


bioconcentration factor (BCFSS) can be calculated by using ratio Cf/Cw at steady-state. A BCFk 


value may also be calculated as the ratio of the uptake rate constant (k1) and the depuration 


rate constant (k2), this approach is especially useful in those cases in which steady-state is not 


reached during the uptake phase. If uptake follows first order kinetics and the BCFSS was really 


based on steady state data, both methods should lead to the same result. If the BCFk is 


significantly different from the BCFSS, growth dilution and loss process should be specifically 


checked, and the BCFKg should be used. BCFk is preferred for PBT substances due to i) the slow 


kinetics possibly leading to non-equilibrium, and especially ii) the correction for growth 


dilution, which is not included in the BCFSS. More emphasis on BCFk is also given in the OECD 


TG 305. 


Normally, the concentration of the test substance in fish tissues should be lipid normalised. A 


5% lipid normalisation as recommended in OECD TG 305 should be performed unless it is 


evident that the substance does not primarily accumulate in lipid tissues; growth dilution, see 


below, should also be considered in the BCF estimation. A justification is needed in case no 


normalisation is carried out.  


The increase in fish mass during the test will result in a decrease of the test substance 


concentration in growing fish (= growth dilution) and thus the BCF may be underestimated if 


no correction is made. Growth dilution may affect both BCFSS and BCFK. No agreed method is 


available to correct BCFSS for growth. Therefore the BCFK should also be calculated and 


corrected for growth dilution, BCFkg, if data allow an estimation. The OECD TG 305 contains a 


procedure for growth correction.  


It should be noted that a valid fish BCF > 2000 or 5000 indicates significant accumulation in 


the test organism. This means that the substance is defined as “B” or “vB” regardless of 


whether biomagnification or trophic magnification occurs. This is because the fish itself is 


assumed to experience adverse perturbation through the uptake and storage of the chemical. 


This could cause unpredictable effects on the organism and population of the organism. In turn 


this has unknown impacts on the food chain, for example due to reduced food for predators. 
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Experimental dietary biomagnification in fish (experimental dietary BMF) 


A dietary exposure test, preferably the OECD TG 305-III: Dietary Exposure Bioaccumulation 


Fish Test, should be considered for substances for which it is not possible to establish aqueous 


exposure reliably and/or potential bioaccumulation may be predominantly expected from 


uptake via feed (e.g. for substances with extremely low water solubility and high Koc, which will 


usually dissipate from water to organic matter). For strongly hydrophobic substances (Log Kow 


> 5 and a water solubility below ~ 0.01-0.1 mg/L), testing via aqueous exposure may become 


increasingly difficult. However, an aqueous exposure test is preferred for substances that have 


a high Log Kow but still appreciable water solubility with respect to the sensitivity of available 


analytical techniques, and for which the maintenance of the aqueous concentration as well as 


the analysis of these concentrations do not pose any constraints. Also, if the expected fish 


concentration (body burden) via water exposures within 60 days is expected to be below the 


detection limit, the dietary test may provide an option to achieve body burdens that exceed 


the detection limits for the substance. The endpoint for a dietary study is a dietary 


biomagnification factor (dietary BMF), which is the concentration of a substance in predator 


(i.e. fish) relative to the concentration in the prey (i.e. food) at steady state.  


Annex 8 of the OECD TG 305 summarises some approaches to estimate tentative BCFs from 


data collected in the dietary exposure study. For the PBT assessment, it is recommended to 


calculate and present such tentative BCFs to enhance the transparency of the dataset. The 


tentative values should be considered as part of the body of evidence, and not used as the 


only values from which to draw conclusions in the assessment. For poorly soluble non-polar 


organic substances first order uptake and depuration kinetics is assumed, and more complex 


kinetic models should be used for substances that do not follow first order kinetics. 


Experimental sediment bioaccumulation data (experimental Bioaccumulation Factors 


BAF and BSAF for sediment)  


In line with Annex 1 of the OECD TG 315, the following definitions are used in this guidance: 


 The bioaccumulation factor (BAF) at any time during the uptake phase of this 


bioaccumulation test is the concentration of test substance in/on the test organism (Ca 


in g•kg-1 wet or dry weight) divided by the concentration of the substance in the 


surrounding medium (Cs as g•kg-1 of wet or dry weight of sediment). In order to refer 


to the units of Ca and Cs, the BAF has the units of kg sediment•kg-1 worm. 


 The steady state bioaccumulation factor (BAFss) is the BAF at steady state and does not 


change significantly over a prolonged period of time, the concentration of the test 


substance in the surrounding medium (Cs as g•kg-1 of wet or dry weight of sediment) 


being constant during this period of time. 


 Bioaccumulation factors calculated directly from the ratio of the sediment uptake rate 


constant divided by the elimination constant kinetic rate constants (ks and ke, 


respectively - see Annex 1 of the OECD TG 315) are termed kinetic bioaccumulation 


factor (BAFK). 


 The biota-sediment accumulation factor (BSAF) is the lipid-normalised steady state 


concentration of test substance in/on the test organism divided by the organic carbon-


normalised concentration of the sediment at steady state. Ca is then expressed as 


g•kg-1 lipid content of the organism, and Cs as g•kg-1 organic content of the sediment. 


BSAF is expressed in kg sediment OC•kg-1 worm lipid content. 


 


The units of the concentration values used for the calculations must all be related either to dry 


weight or to wet weight. The unit used should be reported. Optimally, calculations based on 


both the wet and the dry weights are presented. 
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Bioaccumulation studies on sediment dwelling organisms can be used for the screening and 


assessment of bioaccumulation properties. These studies are particularly relevant when a valid 


fish bioconcentration test result (including the fish-feeding method) is not available, or when 


exposure from sediment is expected to be more relevant than from the water column. It 


should be considered that (soil or sediment) invertebrate species in general have a lower 


metabolic capacity than fish species. Bioaccumulation in these invertebrates may therefore be 


higher than in fish under the same exposure conditions and this situation should be considered 


in a Weight-of-Evidence approach. 


The OECD TG 315 Bioaccumulation in Sediment-dwelling Benthic Oligochaetes is the preferred 


method for generating additional information. The recommended oligochaeta species are 


Tubifex tubifex (Tubificidae) and Lumbriculus variegatus (Lumbriculidae). The species 


Branchiura sowerbyi (Tubificidae) is also indicated but it should be noted that it has not been 


validated in ring tests at the time of writing. The bioaccumulation factor (expressed in kg wet 


(or dry) sediment•kg-1 wet (or dry) worm) is the main relevant outcome and can be reported 


as a steady state bioaccumulation factor BAFss or as the kinetic bioaccumulation factor (BAFK). 


In both cases the sediment uptake rate constant ks (expressed in g wet (or dry) sediment•kg-1 


of wet (or dry) worm d-1), and elimination rate constant ke (expressed in d-1) should be 


reported as well. The biota-sediment accumulation factor (BSAF) is the lipid-normalised steady 


state factor determined by normalising the BAFK and should be additionally reported for highly 


lipophilic substances.  


OECD TG 315 recommends the use of artificial sediment. If natural sediments are used, the 


sediment characteristics should be specifically reported. For lipophilic substances, BAFs often 


vary with the organic carbon content of the sediment. Typically a substance will have greater 


availability to the organism when the sediment OC is low, compared to a higher OC. It should 


be considered to test at least two natural sediments with different organic matter content, the 


characteristics of the organic matter, in particular the content of black carbon, should be 


reported. To ensure comparability of results between different sediments, a BSAF is derived 


from a BAF by using a normalised OC content of 2%. This value is chosen based on the 


standard artificial sediment used in OECD sediment toxicity tests. This allows tests on the 


same substance and tests on different substances to be comparable. The load rate should be 


as low as possible and well below the expected toxicity, however it should be sufficient for 


ensuring that the concentrations in the sediment and in the organisms are above the detection 


limit throughout the test. 


Relevance of bioavailability of the substance for the test organism should also be considered 


and if relevant and possible the BAF should be corrected for the bioavailable fraction.    


It should be noted that at the present time it is not possible to give any threshold values for 


BAF and BSAF in sediment as currently there are not enough scientific data available. A case-


by-case assessment based on expert judgement of the reliability and relevance of the available 


information is required in order to be able to give BAF and BSAF values an appropriate weight 


in the B and vB assessment.  


In addition to the BAF and/or BSAF factors, other indications such as bioaccumulation process 


not reaching the steady state at the end of the exposure period or a low depuration rate are 


relevant when considering, with a Weight-of-Evidence approach, whether B or vB criteria are 


fulfilled. Substances having background sediment concentrations and adaptable uptake 


mechanisms require careful consideration. 


Experimental soil bioaccumulation data (experimental Bioaccumulation Factor BAF 


soil)  


In line with Annex 1 of the OECD TG 317, the following definitions are used in this guidance: 


 The bioaccumulation factor (BAF) at any time during the uptake phase of this 


bioaccumulation test is the concentration of test substance in/on the test organism (Ca 


in g•kg-1 dry weight of worm) divided by the concentration of the substance in the 
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surrounding medium (Cs as g•kg-1 of dry weight of soil); the BAF has the units of kg 


wet (or dry) soil•kg-1 wet (or dry) worm. 


 The steady state bioaccumulation factor (BAFss) is the BAF at steady state and does not 


change significantly over a prolonged period of time, the concentration of the test 


substance in the surrounding medium (Cs as g•kg-1 of dry weight of soil) being 


constant during this period of time. 


 Bioaccumulation factors calculated directly from the ratio of the soil uptake rate 


constant and the elimination rate constant (ks and ke,) are termed kinetic 


bioaccumulation factor (BAFK). 


 The biota-soil accumulation factor (BSAF) is the lipid-normalised concentration of the 


test substance in/on the test organism divided by the organic carbon-normalised 


concentration of the test substance in the soil at steady state. Ca is then expressed as 


g•kg-1 lipid content of the organism, and Cs as g•kg-1 organic content of the soil; the 


BSAF has the units of kg OC•kg-1 lipid. 


The units of the concentration values used for the calculations must be all related either to dry 


weight or to wet weight. The unit used should be reported. Optimally, calculations based on 


both the wet and the dry weights are presented. 


Bioaccumulation studies with terrestrial organisms, especially those obtained from established 


experimental protocols, such as the OECD TG 317 Bioaccumulation in Terrestrial Oligochaetes 


can be used for the assessment of B and vB properties.  


These studies are particularly relevant when a valid fish bioconcentration test result (including 


the fish-feeding method) is not available, or when exposure from sediment or soil is expected 


to be more relevant than that from the water column. It should be considered that (soil or 


sediment) invertebrate species in general have a lower metabolic capacity than fish species. 


Bioaccumulation in these invertebrates may therefore be higher than in fish under the same 


exposure conditions and this situation should be considered in a Weight-of-Evidence approach.  


Earthworms and enchytraeids are the recommended taxonomic groups to be tested. The 


steady state bioaccumulation factor (BAF)ss and the kinetic bioaccumulation factor (BAFK) are 


preferably presented as dry/wet weight estimations and should be reported as well as the 


uptake and elimination rates. For highly lipophilic substances the biota-soil accumulation factor 


(BSAF), which is the lipid-normalised BAFss, should also be reported.  The dependence of 


these values on the concentrations of the substance in soil, and when relevant, the soil 


characteristics should be specifically reported.  


BAF and BSAF often vary with the organic carbon content of the soil. Typically a substance will 


have greater availability to the organism when the soil organic carbon content is low, 


compared to a higher OC. To ensure comparability of results between different soils,  a BSAF 


should be derived from a BAF by using a normalised OC content of 5%. This value is chosen 


based on the standard artificial soil used in OECD terrestrial invertebrate toxicity tests. This 


allows tests on the same substance, and tests on different substances to be comparable 


provided that the lipid content of the organisms employed in the different tests is similar. The 


load rate should be as low as possible and well below the expected toxicity, however it should 


be sufficient for ensuring that the concentrations in the soil and in the organisms is above the 


detection limit throughout the test. 


The relevance of bioavailability of the substance for the test organism should also be 


considered and if relevant and possible the BAF should be corrected for the bioavailable 


fraction.    


It should be noted that at the present time it is not possible to give any threshold values for 


BAF and BSAF in soil as currently there are not enough scientific data available. A case-by-case 


assessment based on expert judgement of the reliability and relevance of the available 
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information is required in order to be able to give BAF and BSAF values an appropriate weight 


in the B and vB assessment.  


In addition to the BAF and/or BSAF factors, indications such as, a bioaccumulation process not 


reaching the steady state at the end of the exposure period, or a low depuration rate are 


relevant when considering, with a Weight-of-Evidence approach, whether the B or vB criteria 


are fulfilled. It should be noted that organo-metals and other substances with background soil 


concentrations and adaptable uptake mechanisms require particularly careful consideration. 


Field data and biomagnification 


In accordance with Annex I all available information/evidence on bioaccumulation, such as for 


example field data, must be considered in a Weight-of-Evidence approach. Indicators like 


bioaccumulation factors (BAF calculated from monitoring data, field measurements or 


measurements in mesocosms of specific accumulation in food chains/webs expressed as 


biomagnification factors (BMFs) or trophic magnification factors (TMFs) can provide 


supplementary information indicating that the substance does or does not have 


bioaccumulation potential (although the quantity and quality of field data may be limited and 


their interpretation difficult): Furthermore, the information may be used to support the 


assessment of persistency, in particular for possible long range transport if significant 


concentrations are found in biota in remote areas. If field data indicate that a substance is 


effectively transferred in the food chain, this is a strong indication that it is taken up from food 


in an efficient way and that the substance is not easily eliminated (e.g. excreted and/or 


metabolized) by the organism (this principle is also used in the fish feeding test for 


bioaccumulation). A relevant BMF or TMF value higher than 1 (see also Section R.7.10 of the 


Guidance on IR&CSA, Chapter R.7c, http://echa.europa.eu/web/guest/guidance-


documents/guidance-on-information-requirements-and-chemical-safety-assessment) can also 


be considered as an indication of very high bioaccumulation. For aquatic organisms, this value 


indicates an enhanced accumulation due to additional uptake of a substance from food next to 


direct accumulation from water. However, as dietary and trophic biomagnification represent 


different processes than bioconcentration in aquatic organisms, BMF and/or TMF values <1 


cannot be used to disregard a valid assessment based on  reliable BCF data indicating that a 


substance meets the numerical B/vB criteria in Annex XIII. 


To be able to compare BMF values in a direct and objective manner, they should, as far as 


possible, be lipid normalized for the assessment of substances that partition into lipids in order 


to account for differences in lipid content between prey and predator. It should however be 


noted that non-lipophilic substances may bioaccumulate by other mechanisms than 


partitioning/binding to lipids. In such a case, another reference parameter than lipid content 


may be considered. 


In principle, BMF values are not directly related to the BCF values, and in fact BMFs and BCFs 


represent complementary bioaccumulation pathways. Food chain transfer and secondary 


poisoning are basic concerns in relation to PBT and vPvB substances, therefore an indication of 


a biomagnification potential can on its own be considered as a basis to conclude that a 


substance meets the B or vB criteria but absence of such a biomagnification potential cannot 


be used to conclude that these criteria are not fulfilled. This is because a field BMF only 


represents the degree of biomagnification in the food chain for which it was measured. 


Biomagnification will vary between food chains, so a low BMF in one food chain does not mean 


that it will be low in other food chains. Conversely, evidence of high biomagnification in one 


food chain is cause for significant concern and it is then in accordance with a cautious 


approach to assume that biomagnification may also occur in other (unmeasured) food chains. 


The same applies for bioaccumulation factors (BAF) calculated from field data (i.e. by relating 


concentrations in field sampled aquatic organisms to the concentration in their habitat). If such 


BAF values are above the criteria for B or vB it should be considered whether this information 


is sufficient to conclude that the substance meets the B or vB criteria. 



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
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Other testing data 


In the following other testing information which may be relevant for the bioaccumulation 


assessment are discussed. It should be noted from the outset that this other information does 


not override valid information on aquatic bioaccumulation on the substance if the aquatic data 


indicate high bioaccumulation potential.  


Chronic toxicity studies with mammals 


If chronic toxicity studies with mammals are available, the complete absence of effects in the 


long-term is an indication that the compound is either chronically non-toxic and/or that it is 


not taken up to a significant extent. Although this is only indirect information on the uptake of 


a substance, it may be used together with other indicators, e.g. referring to non-testing 


information, to conclude in a Weight-of-Evidence approach that a substance is likely to be not 


B or vB. 


Toxicokinetic studies with mammals 


More direct information on the potential of a substance to bioaccumulate can be obtained from 


toxicokinetic studies with mammals, if available. Information on the absorption efficiency from 


such studies is relevant for PBT/vPvB assessment.. This parameter indicates whether or not 


the test substance is taken up from the digestive tract. If the substance is not taken up by 


mammals, or if only trace amounts of the substance are incorporated, then it is also likely that 


the substance will not easily pass across fish gill membranes and therefore may not have a 


high bioconcentration factor (BCF) in fish. Thus, such information may be used in a Weight-of-


Evidence approach together with non-testing information on molecular size to conclude that 


the substance is not taken up in sufficient amounts to meet the B or vB criteria. 


Other useful information that may be extracted from mammalian studies is the excretion rate 


of the parent compound and the metabolism rate. However, especially with regard to the 


latter, this information cannot be extrapolated directly to bioaccumulation of the substance in 


aquatic organisms such as fish, because mammals generally have a higher metabolic capacity 


than fish (Sijm and Opperhuizen, 1989; Sijm et al., 1997). For further information see Section 


R.7.10.3.4. 


Further data 


In this section several types of non-animal data are discussed that can be used in a Weight-of-


Evidence approach for the B and vB assessment. The way in which the information on 


molecular size (average maximum diameter and maximum molecular length), molecular 


weight, Log Kow, and octanol solubility should be used is briefly addressed in the following 


(background information on these parameters can be found in Appendix R.11—1). It should be 


noted from the outset that this information does not override valid information on aquatic 


bioaccumulation on the substance if the aquatic data indicate high bioaccumulation potential. 


Other methods such as in vitro methods or biomimetic extraction procedures may  also be 


useful and are mentioned briefly at the end of the section.  


Read-across with other substances 


If a valid BCF value for a structurally closely-related substance is available, read-across can be 


applied. When applying read-across two generally important aspects have to be considered, 


which are the lipophilicity and the centre of metabolic action for both substances. An important 


parameter for PBT and vPvB assessment is the molecular size of the substance since it  has an 


influence on the bioaccumulation behaviour (see Appendix R.11—1). 


Care must be taken when lowering the value. For the PBT or vPvB assessment this will not 


pose a problem if the known BCF value is already below 2000 or 5000. Hence, for the PBT or 


vPvB assessment values obtained by read-across should not be based on BCF values well 


above the criteria of 2000 and 5000 that then were corrected downwards to values below 2000 


or 5000  (see Section R.7.10.3.2 of the Guidance on IR&CSA, Chapter R.7c, 
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http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-


requirements-and-chemical-safety-assessment). 


BCF-QSARs and other computer models may be used, provided that the model is appropriate 


for the chemical class (see Section R.7.10.3.2 of the Guidance on IR&CSA, Chapter R.7c, 


http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-


requirements-and-chemical-safety-assessment). 


Molecular size and weight 


Information on molecular size can be an indicator to strengthen the evidence for a limited 


bioaccumulation potential of a substance. One parameter for molecular size is the maximum 


molecular length of a substance. From a certain minimum length upwards  it may be assumed 


that the substance disturbs the entire interior structure of the lipid bilayer of cell membranes 


and therefore does not accumulate to a significant amount, i.e. has a BCF value lower than 


2000. Folding of long linear structures may alter the effective length of the molecule of the 


substance, which renders it more easily transferable across cell membranes. Therefore, the 


criterion for molecular length should only be used in a Weight-of-Evidence approach together 


with other information as described under "conclusion on the endpoint". In conclusion, an 


assessor may justify that, in certain cases when information on the effective length and other 


information indicating a low bioaccumulation potential is available, the criterion for B and 


hence also for vB as not being met. It is noted, that there is no agreed cut-off criterion for 


molecular length available at the moment and therefore the use of molecular length as one 


indicator of low bioaccumulation potential needs to be well justified.  


Another parameter that directly reflects the molecular size of a substance is the average 


maximum diameter (Dmaxaver). Very bulky molecules will less easily pass through the cell 


membranes. This results in a reduced BCF of the substance. From one study of a diverse set of 


substances it appeared that for compounds with a Dmaxaver larger than 1.7 nm16 the BCF value 


will be less than 5000. 


Molecular weight is a parameter that is not directly related to the molecular size of a 


compound. However, it is a parameter that can be easily obtained from the molecular structure 


of a substance. A molecular weight higher than 1100 g/mol is an indicator that the aquatic BCF 


of the respective substance is lower than 2000. If the substance has a molecular weight higher 


than 700 g/Mol this is an indicator that the BCF is below 5000. Together with other information 


this information can be used in a Weight-of-Evidence approach to conclude that the substance 


is not B/vB (see "conclusions on the endpoint"). 


Log Kow 


For the PBT and vPvB assessment a screening criterion has been established, which is Log Kow 


greater than 4.5. The assumption behind this is that the uptake of an organic substance is 


driven by its hydrophobicity. For organic substances with a Log Kow value below 4.5 it is 


assumed that the affinity for the lipids of an organism is insufficient to exceed the B criterion, 


i.e. a BCF value of 2000 (based on wet weight of the organism, which refers to fish in most 


cases). 


Care must be taken in case a substance is known to bioaccumulate by a mechanism other than 


passive diffusion driven by hydrophobicity. E.g. specific binding to proteins instead of lipids 


might result in an erroneously low BCF value if this value is estimated from Log Kow. 


For some groups of chemicals, such as metals and surface active compounds, Log Kow is not a 


valid descriptor for assessing the bioaccumulation potential. Information on bioaccumulation of 


                                                 


 
16 Please note that the indicator value of 1.7 nm for the average maximum diameter was derived using 


the descriptor Dmax from OASIS. However, it appears from the Environment Agency (2009) that the use 
of different software tools could lead to variable results for the same substance. 



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
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such substances should therefore take account of other descriptors or mechanisms than 


hydrophobicity. 


At Log Kow values between 4 and 5, Log BCF increases linearly with Log Kow. This linear 


relationship is the basis for the B screening criterion of Log Kow > 4.5. However, at very high 


Log Kow (>6), a decreasing relationship between the two parameters is observed. Apart from 


experimental errors in the determination of BCF values for these very hydrophobic chemicals, 


reduced uptake due to the increasing molecular size may play a role as well. Moreover, the 


experimental determination of Log Kow for very hydrophobic chemicals is normally also very 


uncertain due to experimental difficulties. The reliability of modelled Kow values > 10 is not 


known. Ideally the results of several model predictions should be considered. The aquatic BCF 


of a substance is probably lower than 2000 if the calculated Log Kow is higher than 10. Given 


that none of the models have experimental information in this range, more than one model 


should be used to estimate the Kow value and the results evaluated by expert judgement. If a 


Log Kow value indicates that the substance screens as B/vB, but a registrant concludes it is not 


B/vB based on other data, there should be specific reference to the REACH guidance indicating 


how such a conclusion was drawn. It should be noted that neither a high Koc value nor low 


water solubility value can be used to argue that a substance lacks significant bioaccumulation 


potential. Instead these properties may influence the form of PBT testing required. 


Octanol solubility 


Octanol is often used as a surrogate for fish lipids. With a low solubility in octanol, the Log Kow 


and hence the BCF can be either high or low, depending on the water solubility of the 


substance. Therefore, the solubility in n-octanol is not a parameter that is directly related to 


the BCF value. However, if the solubility of a substance in octanol is so low that the maximum 


concentration levels that can be attained in organisms do not reach levels sufficient to elicit 


any toxic effects, it can be reasoned that such accumulation would not be of concern. The 


concentration of a substance at which the occurrence of toxic effects normally can be excluded 


is 0.002 mmol/L in n-octanol.. Furthermore, octanol solubility is only an indicator for 


substances accumulating in fatty tissues. Finally, information on octanol solubility should in 


particular be accompanied and complemented by information on mammalian toxicity or 


toxicokinetics to confirm the absence of uptake and/or chronic toxicity. 


In vitro data on aquatic bioaccumulation  


In vitro methods such as fish liver S9 and primary hepatocyte assays provide information on 


metabolism and hence biotransformation in the organism. Because metabolism is considered 


to be the dominant mechanism of elimination of hydrophobic substances, such in vitro tests 


have potential to support the assessment of bioaccumulation and may contribute to a 


reduction in (or refinement of) animal testing. Currently their applicability is limited due to the 


lack of standardized protocols and limited validation. For further details see Section R.7.10.3.1 


in vitro data on aquatic bioaccumulation of the Guidance on IR&CSA, Chapter R.7c 


(http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-


requirements-and-chemical-safety-assessment).  


Biomimetic extraction procedures 


Biomimetic extraction procedures with semi-permeable membrane devices (SPMD) and solid 


phase micro extraction (SPME) are used to mimic the way organisms extract chemicals from 


water. These types of methods are at the moment only well described for hydrophobic 


substances. For more detailed information Section R.7.10.3.1 of the Guidance on IR&CSA, 


Chapter R.7c. 


Conclusion on the endpoint 


All reliable and relevant information on the bioaccumulation potential of a substance has to be 


gathered by the registrant and considered in the CSA, including the PBT/vPvB assessment. The 


relevant information includes laboratory bioconcentration tests (aquatic, terrestrial and 


benthic) and information on biomagnification and bioaccumulation from field studies. If 



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
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available, such information might be sufficient to conclude whether the substance is vB, B, or 


not B. 


 If such information is not available for a substance produced or imported at levels below 


100 t/y and the substance has a Log Kow lower than 4.5 and no specific mechanism of 


uptake apart from lipophilic partitioning is known, then the substance can be considered as 


not B and not vB. In such a case further evaluation of the B and vB criteria is not 


necessary.  


 However, for a substance produced or imported at a level of 100 t/y or more, information 


on bioconcentration in aquatic species has to be made available by the registrant and to be 


considered in the assessment, unless this information can be waived according to Column 


2 of Annex IX or according to Annex XI (e.g. low bioaccumulation potential, no exposure, 


testing technically not possible). 


In any other case, the B and vB properties should be evaluated in more detail. Based on the 


above described information, this refers to the following cases: 


 no direct data on bioconcentration  (e.g. BCF, BAF or BMF data) are available and the 


substance has a Log Kow higher than 4.5, or the partitioning process into aquatic 


organisms is not driven by lipophilicity. 


 direct data on bioconcentration are available but these data are not reliable and/or 


consistent to a degree sufficient to conclude whether the B or vB criteria are met (for all 


substances subject to PBT/vPvB assessment). 


In this further evaluation, non-testing data should be used in combination with supplementary 


evidence to examine whether the substance potentially meets the B and vB criteria. Because 


non-testing information generally is considered to be insufficient to abstain from confirmatory 


testing, the availability of other reliable information indicating a low bioaccumulation potential 


is essential. This supplementary information may comprise data from a chronic toxicity study 


with mammals (≥ 90 days, showing no toxicity), a toxicokinetic study (showing no uptake), a 


bioconcentration study with invertebrates, or reliable read-across from a structurally similar 


compound. These types of information should be examined in a Weight-of-Evidence approach 


together with the non-testing information on the substance to conclude whether the B or vB 


criteria are met. This approach is based on the report provided in Appendix R.11—1. 


If the above mentioned supplementary information is available, based on Weight-of-Evidence 


and expert judgement a substance may be considered as not B (i.e. unlikely to have a BCF > 


2,000 ) on the basis of the following types of indicators: 


1. an average maximum diameter (Dmaxaver) of greater than 1.7 nm16 and a 


molecular weight of greater than 1100 g/mol 


2. octanol-water partition coefficient as Log10 (Log Kow) > 10 (calculated value, 


preferably by several estimation programs, for substances for which Log Kow can 


be calculated and the model is reliable) 


3. a measured octanol solubility (mg/L) < 0.002 mmol/L × MW (g/mol) (without 


observed toxicity or other indicators of bioaccumulation) 


An indicator for considering a substance as possibly not being vB (i.e. unlikely to have a BCF > 


5,000) is, apart from indicators 2., and 3. above: 


 


4. a Dmax aver of greater than 1.7 nm16 plus a molecular weight of greater than 700 


g/mol 


Indicators 1. and 4. recommended here as non-testing information influence uptake and 


distribution of substances. The Log Kow (2.) is a general indicator for uptake, distribution and 


excretion whereas the octanol solubility (3.) reflects the potential for mass storage, which 


might further prevent uptake in significant amounts in the organism. Evidence of significant 
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uptake of a substance in vertebrates after prolonged exposure is a contraindication to using 


the above indicators. 


Also, rapid metabolisation of a substance may lead to a lower BCF value. Methods such as fish 


liver S9 and fish hepatocyte assays might have the potential to support refinement of BCF 


estimations but there is still a need for further evaluation of these methods before they can be 


recommended for regulatory purposes.  


Integrated Testing Strategy (ITS)17 


If a substance is imported or produced in an amount of more than 100 t/y, a bioaccumulation 


test is mandatory (REACH Annex IX 9.3.2). The option of waiving the bioaccumulation test 


according to Column 2 of REACH Annex IX can only be taken if the information from the 


experimental test is not required for the conclusion on the PBT/vPvB-properties. Similarly, the 


standard aquatic bioaccumulation test requirement cannot be adapted according to REACH 


Annex XI, if the PBT/vPvB assessment shows that abioaccumulation test in aquatic species is 


necessary (and it is technically feasible). However, it is noted that the possibility to use 


information referred to in REACH Annex XI should be investigated in the frame of the 


PBT/vPvB assessment first before proposing a bioaccumulation test. In that case the 


evaluation of the B and vB criteria for the PBT and vPvB assessment should be performed 


simultaneously with the assessment of the BCF value. Detailed guidance regarding an ITS for 


BCF assessment is presented in Section R.7.10 of the Guidance on IR&CSA, Chapter R.7c (see 


http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-


requirements-and-chemical-safety-assessment). Figure R.11—4 in this section should be seen 


as a detailed scheme of the B-assessment block within the ITS. 


If the tonnage produced or imported is below 100 t/y, normally a bioaccumulation test is not 


required and therefore a BCF value may not be available. In that case it should be first 


considered if the available testing and non-testing data are sufficient to conclude on the B-


properties for those substances produced or imported at <100 t/y or if bioaccumulation testing 


is needed and hence required to draw a reliable conclusion. 


If the Weight-of-Evidence approach described under "Conclusions on the Endpoint" is not 


sufficient to draw a conclusion, the performance of an experimental bioaccumulation test or 


generation of other appropriate bioaccumulation information is required. However, before such 


a test is conducted for assessing the B and vB criteria, the P criterion should be investigated in 


order to prevent unnecessary testing of animals. Further bioaccumulation testing is only 


necessary, if the P criterion has been confirmed to be fulfilled for the substance. 


If a BCF test still must be performed, the OECD TG 305-I test should be preferred. However, 


for the purpose of the PBT/vPvB assessment, the minimised test OECD TG 305-II test with less 


fish may be considered, depending on a range of factors including the required level of 


precision of the determination of the BCF value for the particular substance. The OECD TG 305 


indicates some criteria for selecting the minimised test. For instance, if it is estimated that the 


BCF-value may be close to the threshold values of either 2000 for 'B' or 5000 for 'vB', the BCF 


determination by OECD TG 305-II is not  warranted because the result may be associated with 


too much uncertainty. In such a case an OECD TG 305-1 test would be appropriate.  


 


                                                 


 
17 The mitigating factors that are listed below only refer to the assessment of the B and vB criteria in the 
context of the PBT and vPvB assessment. If bioaccumulation appears to be a critical parameter in the risk 


assessment process, it could still be necessary to perform a bioaccumulation test, although this may not 
be needed from the perspective of the PBT and vPvB assessment. 



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
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Figure R.11—4: Integrated testing strategy for B-assessment. 
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R.11.4.1.3 Toxicity assessment (T) 


The toxicity criterion 


According to Section 1.1.3 of Annex XIII to REACH, a substance is considered to fulfil the 


toxicity criterion (T) when: 


 the long-term no-observed effect concentration (NOEC) or EC10 for marine or freshwater 


organisms is less than 0.01 mg/L; or 


 the substance meets the criteria for classification as carcinogenic (category 1A or 1B), 


germ cell mutagenic (category 1A or 1B), or toxic for reproduction (category 1A, 1B or 2) 


according to the CLP Regulation; or 


 there is other evidence of chronic toxicity, as identified by the substance meeting the 


criteria for classification: STOT RE 1, or STOT RE 2 according to the CLP Regulation. 


For the assessment of aquatic toxicity, EC10 values are preferred compared to NOEC values for 


deriving long-term toxicity to marine or freshwater organisms18.  


The evidence of CMR and chronic toxicity specified above does not only refer to substances 


that are already classified accordingly (i.e. DSD R-phrases: R45, R46, R48, R49, R60 – R63 or 


CLP hazard statements H350, H340, H372, H373, H350i, H360 and H36119)20 but also implies 


an obligation to check whether the criteria for assigning the respective classifications are 


fulfilled in accordance with the provisions of Annex I to REACH (Section 1.3 Step 3: 


Classification and Labelling)21. If any classification criterion leading to the assignment of the 


mentioned classifications is met, the substance fulfils the T criterion and there is no need to 


perform any further aquatic studies for T assessment. If data are available for birds these 


cannot be directly (numerically) compared with the T criterion (see Section 1.1.3 to Annex 


XIII). However, reprotoxicity studies or other chronic data on birds, if they exist, should be 


used in conjunction with other evidence of toxicity as part of a Weight-of-Evidence 


determination to conclude on the substance toxicity (a NOEC of  30 mg/kg food in a long term 


bird study should in this context be considered as strong indicator for fulfilling the T criterion). 


The rest of this document is limited to testing of the T criterion on the basis of evidence from 


aquatic tests. 


Due to animal welfare concerns, the general scheme of testing is sequentially first P, B and 


then T if there are no specific reasons for deviation from that sequence. Furthermore, 


vertebrate animal testing should be generally minimised by first testing non-vertebrate species 


if data from invertebrates are equivalent to vertebrate data in the context of the PBT/vPvB-


assessment. This is the case for aquatic toxicity testing but not for the B testing. For 


determination of whether a substance fulfils the criteria for aquatic toxicity, and in the absence 


of any long-term ecotoxicity data on aquatic species, a 21-d daphnia reproduction test (OECD 


TG 211) would normally be the preferred test to perform with the few exceptions described 


later in this section where the results from short-term tests can already lead to concluding that 


the criteria are fulfilled. Under most circumstances, the T criterion of 0.01 mg/L (NOEC or 


                                                 


 
18 An OECD workshop (OECD, 1998) recommended that the NOEC should be phased out from 
international standard. Indeed, concerns were expressed about deciding to abandon the NOEC since it 


may not be sufficiently protective because of the danger of false negatives. According to the Report of 
the OECD Workshop on Statistical Analysis of Aquatic Toxicity Data (OECD, 1998), NOECs are leading to 


misunderstandings, misinterpretations and NOECs are statistically unfounded. 


19 H360 and H361 here include also all the possible combinations (e.g H360F, H360FD, etc). 


20 See Annex VII to CLP – (translation table from classification under DSD to classification under CLP) 


21 The criteria for classification of substances and mixtures in hazard classes and in their differentiations 


is provided in Annex I to the CLP Regulation, Mixtures must be classified and labelled according to the 
CLP Regulation  from 1 June 2015 but may be classified according to Directive 1999/45/EC until then.  
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EC10) can be compared to results from tests listed in REACH annexes VII to X. Existing data 


from other equivalent test methods must be assessed on a case by case basis based on the 


recommendations described in the effects assessment methodology. 


As the aquatic T criterion is based on a NOEC or EC10 for pelagic organisms, the standardised 


chronic tests on fish, daphnids and algae are preferred to assess the NOEC or EC10. However, 


for substances with very high Log Kow (depending on the class of chemical but as a general 


rule Log Kow > 6) the feasibility of performing a test via the water phase needs to be 


considered carefully. Such a study may be technically difficult to perform as the substance will 


partition out of solution, especially if it is known to partition strongly to sediment and 


suspended solids. In such cases, it may be both impractical and uninformative to test pelagic 


species via the water phase. Tests with sediment dwelling species may provide more useful 


information on the toxicity of the substance in the compartment in which it will be mainly 


found. However, the T criteria do not include a chronic value for sediment as only NOEC or 


EC10 values related to pelagic toxicity are accounted for in Annex XIII. A possible way to 


determine whether a substance has equivalent toxicity in sediment to that in the water column 


could be to extrapolate the sediment toxicity value (e.g. NOEC) to a pelagic toxicity value by 


assuming that sediment toxicity occurs mainly through the pore water and using the 


equilibrium partitioning (EqP) theory. The EqP theory is normally used to calculate a 


PNECsediment from a pelagic PNECwater (see Section R.7.8 of the Guidance on IR&CSA, Chapter 


R.7b, http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-


requirements-and-chemical-safety-assessment).  


However, the EqP theory may also be used to back-calculate a NOEC or EC10 value of an 


existing sediment test to a corresponding pelagic NOEC or EC10. The pelagic NOEC or EC10 


derived can then be compared with the T criterion of 0.01 mg/L given in Annex XIII. The 


sediment concentration equivalent to a pelagic NOEC or EC10 value of 0.01 mg/L increases 


linearly with the suspended matter-water partitioning coefficient (Ksusp-water) (see Section R.7.8 


of the Guidance on IR&CSA, Chapter R.7b). 


To check whether the T criterion of 0.01 mg/L is fulfilled, the equation for the equilibrium 


partitioning method used in order to calculate the PNECsediment is slightly revised: 


 


Equation 11-1 


 


NOEC(EC10)water (mg.L-1) 


RHOsusp (bulk density of wet suspended matter expressed in kg.m-3) 


Ksusp-water (m
3.m-3) 


NOEC(EC10)sed wwt (mg.kgwwt
-1) 


It should be noted that since usually NOECsed derived from experimental studies are given in 


dry weight (as mg/kg dwt), therefore, where this is the case, a conversion to wet weight (as 


mg/kg wwt) must be done before applying the equation 11-1. The conversion factor from dry 


weight to wet weight is: NOEC(EC10)sed wwt = NOEC(EC10)sed dwt/4.622 (see Section R.16.6.4 


Characterization of environmental compartments of the Guidance on IR&CSA, Chapter R.16, 


http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-


requirements-and-chemical-safety-assessment).  


                                                 


 
22 The conversion factor of 4.6 is derived from the following equation: NOEC(EC10)sed wwt = 
(NOEC(EC10)sed dwt * Fsolidsusp * RHOsolid) / RHOsusp 


with: 
- Volume fraction solids in susp. matter: Fsolidsusp = 0.1 msolid


3.msusp
-3 


- Density of the solid phase: RHOsolid = 2500 kgsolid.msolid
-3 


- Bulk density of (wet) suspended matter: RHOsusp = 1150 kg.m-3 


wwtsed
watersusp


susp
water ECNOEC


K


RHO
ECNOEC )10(


1000
)10( 










http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
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As the equilibrium between sediment and water is influenced by the suspended solid-water 


partition coefficient (Kpsusp), it is necessary to calculate the T criterion for each substance, 


using its own partitioning coefficient. 


For substances with water solubility below 0.01 mg/L, a chronic limit test (Csed,lim) can be 


performed at the spiked sediment concentration that is calculated to be at equilibrium with the 


water solubility limit of the test substance. 


 


 Equation 11-2 


 


Cwatersol (mg.L-1) 


RHOsusp (bulk density of wet suspended matter expressed in kg.m-3) 


Ksusp-water (m
3.m-3) 


Csed,lim (mg.kg-1) 


If no chronic effects are found from this limit test, the result can be considered as 


experimental evidence that the substance does not meet the pelagic T criterion, provided that 


the equilibrium partitioning theory holds in the particular case (for guidance on the limitations 


of the equilibrium partitioning method see Section R.7.8.10.1 of the Guidance on IR&CSA, 


Chapter R.7b (see http://echa.europa.eu/web/guest/guidance-documents/guidance-on-


information-requirements-and-chemical-safety-assessment)). If chronic effects are found then 


this is an indicator that T could be met in a pelagic test and consideration should be given to 


further testing (although care has to be taken at high spiking concentrations that the test 


substance does not cause indirect effects, e.g. by oxygen depletion as a result of 


biodegradation). 


Use of QSAR data 


Only a few QSAR models predicting chronic aquatic toxicity are available but further research 


on the QSAR prediction of chronic toxicity may increase their predictive capacities. Therefore at 


the current state of the art, QSAR models generally seem not to be applicable for an 


unequivocal assessment of the T criterion. However, it should be noted that the registrant is, 


within the frame of Annex XI to REACH, allowed to make use of QSARs when they are 


applicable. 


Screening information and screening criteria 


If only screening information is available for the PBT/vPvB assessment, screening criteria listed 


in Table R.11—6 can be used for screening. It should be noted that these criteria are indicative 


and further description on the application of these criteria is provided below. 


Table R.11—6: Screening criteria for toxicity. 


 Screening information*** Conclusion 


Toxicity   


Short-term aquatic toxicity  


(algae, daphnia, fish)* 


EC50 or LC50 < 0.01 mg/L**** T, criterion considered to be  


definitely fulfilled 


Short-term aquatic toxicity  


(algae, daphnia, fish)** 


EC50 or LC50 < 0.1 mg/L**** Potentially T 


* From acute tests.  


** From acute tests or valid/applicable QSARs. 


*** The screening assignments should always be considered together for P, B and T to decide 


if the substance may be a potential PBT/ vPvB candidate. 


**** These threshold values only apply for the aquatic compartment. 
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A substance is considered to potentially meet the criteria for T when an acute E(L)C50 value 


from a standard E(L)C50 toxicity test (REACH Annexes VII to X) is less than 0.1 mg/L. In 


addition to data from standard toxicity tests, data from reliable non-standard tests and non-


testing methods may also be used if available. These data should be particularly assessed for 


their reliability, adequacy, relevance and completeness (see Chapter R.4 of the Guidance on 


IR&CSA, http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-


requirements-and-chemical-safety-assessment). 


The toxicity criterion (T) for PBT assessment cannot be decided upon the basis of acute studies 


alone. If the screening criterion is met, the substance is referred to T testing and chronic 


studies are needed unless E(L)C50 < 0.01 mg/L. Normally, the testing order for conclusion on 


T based on chronic data is Daphnia and then fish23. If the T-criterion is fulfilled by the chronic 


algae or Daphnia data, a chronic fish test is not necessary and should therefore not be carried 


out as it would be an unnecessary vertebrate animal test. 


For certain lipophilic substances (with a Log Kow >5) acute toxicity may not occur at the limit of 


the water solubility of the substance tested (or the highest concentration tested). In such 


situations, chronic toxicity with a NOEC/EC10 < 0.01 mg/L cannot be excluded, as these 


substances may not have had sufficient time in the acute test to be significantly taken up by 


the test organisms and to reach equilibrium partitioning. Therefore, it may not be possible to 


draw a screening conclusion for T (see decision tree for aquatic endpoints, steps 2, 5 and 6, 


and Figure R.11—5). 


In the absence of conclusive information on T, for substances with very high lipophilicity, a 


Weight-of-Evidence or grouping approach for long-term toxicity may be used to predict 


whether long-term effects are likely to occur. If convincing evidence is available that aquatic 


toxicity is not expected to occur at < 0.01 mg/L, chronic testing may not be required. Such 


evidence should be based on expert judgement and Weight-of-Evidence of data including 


reliable QSAR predictions/read-across/grouping approaches indicating a narcotic mode of 


action together with measured low chronic fish toxicity from a related substance. Supporting 


information could be chronic data on aquatic species such as, e.g., daphnids, algae or 


sediment dwelling species and/or low acute or chronic mammalian and avian toxicity. 


If data from this approach provide insufficient evidence that toxicity will not occur in a chronic 


test a conclusion on the P and B properties should be drawn before further T-testing is 


considered. If the substance is found to be both P and B, a chronic study is required (testing 


order see above).  


In choosing the appropriate test organism, the data from the available base set of toxicity 


tests for algae (acute / chronic), Daphnia (acute) and fish (acute) should be evaluated under 


consideration of the possible hydrophobic properties of the test substance, and hence the 


expected time to steady-state. Any specific mode of action of the test substance also needs to 


be considered.  


If it can be concluded that one taxonomic group is significantly more sensitive than the others, 


e.g. because there is evidence for a specific mode of action, this sensitive group should be 


chosen for chronic testing and conclusion on the T-properties24. If no conclusive evidence for 


significant differences in sensitivity between the groups can be found the testing order as 


mentioned above applies. 


If the relevant test species is selected in accordance with the suggested approach in the 


paragraph above, lack of toxicity at or below the T criterion for the tested species is evidence 


that further studies on T are not necessary. If however a long-term test on Daphnia or algae 


                                                 


 
23 Algae are not mentioned here because chronic algae data (i.e. 72h NOEC) normally will be available, as 
it can be easily obtained from the same 72h standard test from which the acute endpoint (72h EC50) is 
derived. 
24 This could mean that no further testing is necessary if it is concluded that algae are significantly more 
sensitive than daphnids or fish and the available chronic algae data are well above a NOEC of 0.01 mg/L. 



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
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provides a NOEC close to but above 0.01 mg/L, a long-term fish study is likely to be needed to 


confirm “not T” unless, taking into consideration the above-mentioned approach, convincing 


evidence exists that the fish NOEC will be higher than 0.01 mg/L. Supporting evidence in such 


considerations could be an acute fish value that is a factor of 10 or more greater than that of 


the other two trophic levels under the provision that the acute daphnid test showed toxicity at 


least one order of magnitude lower than the limit of solubility. 


Certain chemical characteristics (such as high adsorption or extremely low solubility) are likely 


to make any toxicity testing extremely laborious if not technically impossible. Guidance has 


been developed by OECD on toxicity testing of difficult substances (OECD, 2000). Some 


examples together with recommendations to overcome the technical difficulties are provided in 


the chapter on assessment of problematic substances (see Chapter R.7b of the Guidance on 


IR&CSA, http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-


requirements-and-chemical-safety-assessment).  


Use of non-testing data 


At preliminary stages in the assessment, in cases where no acute or chronic toxicity data are 


available, the assessment of the T criterion at a screening level can be performed using data 


obtained from quantitative structure activity relationships (QSARs) for acute aquatic toxicity as 


described in Table R.11—6. In order to be suitable, the QSAR prediction should comply with 


the general principles described in Chapter R.6.1. Long-term testing is required if QSAR 


estimations indicate that the substance fulfils the screening criteria for T (EC50 or LC50 < 0.1 


mg/L). It may, on a case by-case-basis, be decided whether confirmatory chronic testing on 


fish is necessary if valid QSAR prediction indicates that the acute E(L)C50 is < 0.01 mg/L. 


Alternatively either first an acute fish toxicity limit test could be performed to check whether 


the acute toxicity is below 0.1 mg/L or the QSAR-prediction could be accepted as providing 


sufficient evidence of the T criterion being fulfilled.  


If the substance is confirmed to fulfil the P and B criteria, testing on long-term toxicity should 


be performed to determine whether the substance meets the criteria for T. Alternatively, 


QSARs for chronic toxicity, if applicable, may be used by the registrant to conclude that the 


substance fulfils the T criterion, but normally, due to the uncertainties of the present QSAR-


models, not for concluding “not T”. 


Integrated testing strategy for T-testing in support of PBT assessment for the 


aquatic environment 


In this section guidance on the recommended testing strategy is provided as an annotated flow 


chart (Figure R.11—5). 



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
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Figure R.11—5: T testing in support of PBT assessment for the aquatic environment. 
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According to Article 14 of REACH, PBT assessment starts at levels ≥ 10 t/y (it is assumed that 


at least acute algae, daphnia and fish data are available): 


Step 1: Assessment of mammalian toxicity data; 


 IF classified or likely to be classified as carcinogenic (cat. 1A or 1B), germ cell 


mutagenic (cat. 1 or 1B) or toxic to reproduction (class 1A, 1B or 2) or STOT RE 1, or 


STOT RE 2, THEN define the substance as T and stop assessment 


 IF not classified or likely to be classified as carcinogenic (cat. 1A or 1B), germ cell 


mutagenic (cat. 1A or 1B) or toxic to reproduction (cat. 1A, 1B or 2) or STOT RE 1, or 


STOT RE 2, THEN move to step 2. 


Step 2: Assessment of acute aquatic toxicity data; 


 IF any EC50 < 0.1 mg/L, THEN the substance is a Potential T candidate. Move to step 3. 


 IF all EC50 ≥ 0.1 mg/L, THEN it needs to be confirmed that this is not a false negative 


(i.e. a substance with possibly a high chronic toxicity). Move to step 5. 


Step 3: Consider outcome of P and B assessment* (Note.: it is considered good practice to 


assess P, B and T in that order) 


 IF P and B confirmed, THEN proceed to Step 4 (chronic T testing) ** 


 IF confirmed not P or not B, THEN STOP 


Step 4: Chronic T testing. The approach here is that chronic aquatic toxicity testing should be 


firstly carried out on non-vertebrate species, unless there are indications that fish is 


the most sensitive group (NB: it is not defined in this ITS how to rank the sensitivities) 


 IF NOEC < 0.01 mg/L, THEN PBT confirmed 


 IF NOEC ≥ 0.01 mg/L, THEN not T, and STOP 


Step 5: Screening of the substance for P and B * 


 IF Log Kow ≤ 4.5*** or other B-cut-off criteria met, and no other indications are 


available that the substance might bioaccumulate in other ways than by absorption to 


lipids, then not B and STOP. 


 IF substance is readily biodegradable, then not P and STOP 


 IF Log KOW > 4.5 AND not readily biodegradable, THEN move to step 6 


Step 6: Further screening of long term T-evidence (e.g. by means of read across and Weight-


of-Evidence or group approach) 


 IF information lacking, THEN move to step 3 (P & B confirmation) 


 IF strong evidence for non-T properties, THEN STOP. 


 


* For specific guidance on the identification of P & B substances, please refer to Section R.11.4.1.1 for 
persistence and Section R.11.4.1.2 for bioaccumulation 


** If B is likely but vB is not and a reliable BCF is not available, consider conducting tests on 
invertebrates to check the T status for these organisms before considering tests on fish (either for 
chronic toxicity or for obtaining a BCF). 


*** Care must be taken in case a substance is known to bioaccumulate by a mechanism other than 
passive diffusion   driven by hydrophobicity; e.g. specific binding to proteins instead of lipids might 


result in an erroneously low bioaccumulation potential if it is estimated from Log Kow.  


Care must also be taken for chemicals classified as polar non-volatiles (with low Log Kow and high Log 
Koa). This group of substances has a low bioaccumulation potential in aquatic organisms but a high 
bioaccumulation potential in air-breathing organisms (unless they are rapidly metabolised). 
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R.11.4.1.4 Conclusions on PBT or vPvB properties 


A detailed analysis of the Persistence, Bioaccumulation and Toxicity should be brought 


together into a clear overall conclusion  Three conclusions for the comparison of the relevant 


available information on the PBT properties with the criteria listed in REACH Annex XIII Section 
1 are possible. 


(i) The substance does not fulfil the PBT and vPvB criteria. The available 


information show that the properties of the substance do not meet the specific 


criteria provided in REACH Annex XIII Section 1, or if the information does not allow 


a direct comparison with all the criteria there is no indication of P or B properties 
based on screening information or other information. 


(ii) The substance fulfils the PBT or vPvB criteria. The available information show 


that the properties of the substance meet the specific criteria detailed in REACH 


Annex XIII Section 1 based on a Weight-of-Evidence determination using expert 


judgement comparing all relevant and available information listed in Section 3.2 of 
Annex XIII to REACH with the criteria. 


(iii) The available data information does not allow to conclude (i) or (ii). The 


substance may have PBT or vPvB properties. Further information for the PBT/vPvB 


assessment is needed. 


 


The sub-chapters below provide more details on the circumstances that would lead to each of 


these conclusions. The consequences of each conclusion for the registrants are described in 
Section R.11.3. 


(i) The substance does not fulfil the PBT and vPvB criteria. The available information 


show that the properties of the substance do not meet the specific criteria provided 


in REACH Annex XIII Section 1, or if the information does not allow a direct 


comparison with all the criteria there is no indication of P or B properties based on 


screening information or other information.  


This would be the case if, as a result of an analysis of existing data, or of data generated after 


conclusion (iii) any one of the parameters, i.e. environmental degradation half-life in an 


appropriate environmental compartment, the BCF for aquatic species or, in the case of a 


decision on PBT, long-term aquatic toxicity and the appropriate human health hazard 


classification does not meet the criteria in Annex XIII. 


In many cases, the information available, while not allowing a direct comparison with the 


criteria in Annex XIII, can be considered sufficient for a decision to be made, by applying 


Weight-of-Evidence based expert judgement, that the substance is not PBT/vPvB. Such would 


for instance be the case if the screening criteria as provided in Section R.11.4 were not met for 


any particular endpoint based on screening information. Furthermore, when the screening 


criteria for persistence or bioaccumulation as defined in the following sub-sections are not 


fulfilled, further PBT/vPvB assessment can stop when there is a well justified lack of counter 


evidence which would raise concern for the substance to have PBT or vPvB properties. In this 


case, the registrant can also draw the conclusion (i).  


It has to be kept in mind that the fact that a substance does not meet the T criterion is not a 


sufficient basis on which to stop the evaluation of the remaining endpoints in the PBT/vPvB 


screening step.  


Where, however, supplementary information is available, such as sufficient evidence based on  


monitoring data, that indicates that a particular property, such as persistence or high 


bioaccumulation may in fact be present, a cautious approach should be followed and 


conclusion (iii) may need to be drawn (see below). 
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In the case of aquatic toxicity, there will be occasions when acute aquatic toxicity data are not 


available or the available acute aquatic toxicity data will be insufficient to judge whether 


chronic effects might occur at or below the 0.01 mg/L level. Such cases may occur when the 


water solubility is very low and/or the octanol/water partition coefficient is very high. In such 


cases acute, i.e. short term, aquatic tests may not give a true measure of toxicity because 


steady state conditions could not be reached within the duration of the test. 


When drawing conclusion (i), the registrant should show in the PBT/vPvB assessment that 


there is no indication that the relevant constituents, impurities, additives or 


transformation/degradation products have PBT or vPvB properties.  


Where toxicity is a critical parameter for PBT assessment, i.e. the substance is persistent and 


bioaccumulative but there are insufficient toxicity data, it will be necessary to conduct further 


testing (unless the registrant decides to treat the substance “as if it is a PBT or vPvB”). In such 


cases, the assessor must choose conclusion (iii) instead of conclusion (i). 


(ii) The substance fulfils the PBT or vPvB criteria. The available information show that 


the properties of the substance meet the specific criteria detailed in REACH Annex XIII Section 


1 based on a Weight-of-Evidence determination using expert judgement comparing all relevant 


and available information listed in Section 3.2 of Annex XIII to REACH with the criteria. 


In principle, substances are only considered as PBT or vPvB when they are deemed to fulfil the 


PBT or vPvB criteria for all inherent properties. This would be the case if, as a result of an 


analysis of existing data, or of data generated after concluding that further information is 


needed (conclusion iii), the environmental degradation half-life in an appropriate 


environmental compartment, the BCF for aquatic species and, in the case of a decision on PBT, 


long-term aquatic toxicity or an appropriate human health hazard classification show the 


criteria to be met. The data must show that all three criteria are met in the case of PBT, or 


both vP and vB criteria in the case of vPvB. In this context it is important to note that even 


where one criterion is marginally not fulfilled but the others are exceeded considerably, the 


evidence may be sufficient to conclude that the substance fulfils the Annex XIII criteria.  


If a constituent, impurity or additive of a substance fulfils the PBT/vPvB properties (based on 


the assessment of the registrant or of ECHA), a ≥ 0.1 % (w/w) threshold applies for 


concluding the substance as fulfilling the same PBT or vPvB criteria. For substances containing 


PBT/vPvB constituents, impurities or additives in individual amounts < 0.1 % (w/w) of the 


substance, the same conclusion need not normally be drawn. This is in line with the threshold 


used for considering PBT and vPvB substances in mixtures (Article 14(2)(f) of REACH). 


However, there may be particular cases for which specification of percentages below 0.1 % is 


required. This requirement is then driven by the toxicological profile of the constituent, 


impurity or additive (e.g. high potency carcinogenic, mutagenic or reprotoxic (CMR) and the 


provisions for classification and labelling and not by the fact that the respective constituent is 


concomitantly a PBT/vPvB. If a substance (its constituents, impurities or additives) degrades 


or is transformed into transformation/degradation products which fulfil the PBT or vPvB criteria 


(based on the assessment of the registrant or of ECHA) and if these are formed in relevant 


amounts, the substance is concluded to fulfil the PBT or vPvB criteria. The definition of 


“relevant” transformation/degradation product for the registrant’s substance is provided in 


Section R.11.4.1. Authorities should justify case by case what they consider as relevant 


transformation/degradation in their PBT/vPvB assessments. Terminology provided at the end 


of this section must be applied in the registration dossier to the substance subject to PBT/vPvB 


assessment to distinguish which of the cases above the substance represents. 


In some circumstances, the available data may not allow a direct numerical comparison to 


Annex XIII for each of the criteria, but there may be other relevant data available, which 


provide evidence that the substance fulfils the PBT or vPvB criteria. It is necessary for the 


registrant to consider in a Weight-of-Evidence approach and by use of expert judgement, all 


the information that is available on the property or properties for which a direct numerical 


comparison is not possible to determine whether further information must be generated or 


whether a conclusion can be drawn. 







68 


Chapter R.11: PBT/vPvB assessment 


Version 2.0 – November 2014 


 
It may be possible to decide on a scientific basis that a test for determining a particular 


property is not necessary. This applies if already available information provides sufficient 


evidence that the particular criteria would be met if the appropriate test were conducted. For 


example, a substance may not fulfil the bioaccumulation criteria based on available screening 


information, but it is persistent and toxic according to the criteria and there is evidence from 


field measurements for significant bioaccumulation in organisms at or near the top of the food 


chain. In addition, evidence of high bioconcentration from structurally similar compounds may 


allow a conclusion to be drawn. 


Subject to the conditions stated in Section R.11.4.1.1,where a substance shows < 20% 


degradation in a standard test for inherent biodegradation, this can be considered as 


confirmation that the substance will not degrade with a degradation half-life lower than the 


Annex XIII criteria, and hence no further confirmation of persistence is needed.  


There are other circumstances where a conclusion can be drawn that the substance fulfils the 


Annex XIII criteria. For example: 


 Substances that are not themselves persistent but have degradation products or 


metabolites that have PBT or vPvB properties as defined by Annex XIII (see further in 


relation to both PBT/vPvB assessment efforts (Sections R.11.3.2 and R.11.3.3) and to 


emission and risk characterisation and management measures (Section R.11.3.4); 


 Read-across of data from a structurally similar substance with known PBT, vPvB properties. 


In some cases the particular data-set for a substance, when compared to Annex XIII, may 


show that the specific criteria are not met, but other evidence, such as monitoring data may 


exist and provide evidence to the contrary. These data should be examined carefully in a 


Weight-of-Evidence approach and an expert judgement made whether the criteria should be 


considered as being met and the substance consequently be identified as PBT or vPvB.  


For determining whether the available evidence leads to the conclusion that the substance is a 


PBT/vPvB althought the data do not allow a direct comparison with all the criteria in Annex 


XIII, it is clear that no specific criteria can be identified, but rather a set of contributing factors 


that could be considered on a case-by-case basis. These contributing factors may, of course, 


become de facto criteria over time but will also have had more rigorous scrutiny during this 


period. All assessment has, by definition, some uncertainty. The level of uncertainty that can 


be accepted is a political/policy decision but generally it is recognised that underestimates of 


adverse effects are possible, even if unlikely. One aspect that influences the acceptability of 


uncertainty is, of course, the potential consequences of being wrong in defining the level of 


effect. For example, if the adverse consequences can be easily reversed by regulatory action, 


e.g. by imposing some form of exposure control, some uncertainty in the risk characterisation 


is likely to be acceptable. 


What distinguishes the PBT and vPvB substances from other substances is that i) the level of 


uncertainty in identifying long-term risk cannot be estimated with sufficient accuracy and ii) 


consequences of an underestimation of adverse effects are not easily reversible by regulatory 


action, i.e. the effect is occurring or is likely to occur at a certain point in time and, even if 


there is immediate regulatory action to prevent further emission, the adverse effects will 


continue. 


Under these circumstances, the uncertainty in the prediction of risk is less acceptable. The 


acceptability is further complicated by the fact that the combination of properties ensures that 


such substances over longer timeframes will distribute widely in both environmental media and 


biota, and thus the impact, should it occur, will be both prolonged and widespread. 


Given that the criteria in Annex XIII are specific, whereas the properties that give rise to the 


above concern cannot be so rigidly defined by science, expert judgement must be applied with 


a Weight-of-Evidence determination to identify substances of concern. One key concern for 


PBT/vPvB substances is their potential for widespread distribution and, where there is evidence 


that this can occur or has occurred, this should be taken into account. One example of where 
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this can be considered important is where there is a potential for long-range transport through 


the air, with accompanying evidence that wide distribution could occur. This, in addition to 


specific real or ‘borderline’ PBT/vPvB properties, can be considered as evidence giving rise to 


PBT or vPvB concern and hence to consider the substance as fulfilling the PBT or vPvB criteria. 


A key property in determining whether widespread distribution and environmental 


accumulation could occur is that of persistence. Normally, only persistent substances would 


undergo widespread spatial transport and present the potential for long-term contamination of 


large areas that are characteristic of PBT/vPvB type substances. In general, the more 


persistent a substance is shown to be, the more it will be necessary to consider carefully all 


available evidence in assessing the potential for bioaccumulation and toxicity in order to decide 


whether a substance should be considered as a PBT or vPvB. 


If a substance is not persistent according to the criteria of Annex XIII, it would normally not 


need to be considered further as being a potential PBT or vPvB. However, before taking that 


decision, any additional evidence that may be available particularly from monitoring data 


covering locations remote from known emission sources should be carefully examined. 


Evidence from monitoring showing occurrence in remote areas is not, on its own, evidence of 


persistence, although it may be evidence of widespread distribution. Where a time trend from 


such remote monitoring is available and this shows that the levels in environmental media or 


biota are rising, the reasons for such a time trend should be assessed very carefully against 


the information on the time trends of volumes, uses and releases. It should be noted that in 


many such cases the substance may be considered in the absence of information on 


experimental degradation half-lives as persistent. If the substance also meets the BT or vB 


criteria, it must be considered as PBT or vPvB. 


If a substance clearly meets the persistence criteria of Annex XIII, then a number of other 


factors relating to bioaccumulation and toxicity should be carefully considered. 


Where the substance has been shown to have a very long environmental persistence, i.e. the 


half-life in relevant environmental media is very much greater than that defined in Annex XIII, 


then evidence of bioconcentration close to but below that in Annex XIII should be considered 


as potential evidence for identifying the substance as a PBT/vPvB. If there is additional 


evidence from monitoring in biota, and in particular top predators from remote regions, this 


would lend further weight to a conclusion that this substance is a PBT or vPvB. In these cases, 


if it is concluded that the substance is not considered as PBT or vPvB, this should be clearly 


justified in the PBT/vPvB assessment.  


Evidence of bioconcentration from water alone may not be sufficient to fully describe the 


potential for uptake, particularly where the substance has a high adsorption capacity. Other 


routes of exposure may predominate in the environment and be reflected through monitoring 


and widespread detection in biota. Detection of a substance in the tissue of an organism 


provides a clear indication that it has been taken up by that organism, but does not by itself 


indicate that significant bioconcentration or bioaccumulation has occurred. For that, the 


sources, contemporary exposure levels and uptake routes (for example through water as well 


as food) must be known or reasonably estimated. Nevertheless, widespread occurrence in 


biota unrelated to local sources, particularly top predators and biota in remote areas, should 


be examined carefully to determine whether this should be considered as evidence suggesting 


the substance is a PBT/vPvB. A normal quantitative risk assessment can consider accumulation 


in biota via the secondary poisoning scenario (see Section R.7.10 of the Guidance on IR&CSA, 


Chapter R.7c, http://echa.europa.eu/web/guest/guidance-documents/guidance-on-


information-requirements-and-chemical-safety-assessment) and this may address the concern. 


Where this is considered the case, clear justification for this approach must be documented in 


the CSA. Where there is convincing evidence that a substance can biomagnify in the food 


chain, the substance should be considered as fulfilling the bioaccumulation criterion 


irrespective of the measured BCF. Further discussion of the use of BMF indicators is included in 


Section R.11.4.1.2. Field measurements of concentrations in organisms at various trophic 



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
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levels in defined food chains or food webs can be used to evaluate biomagnification, but the 


interpretation of such data may be difficult. 


Terminology 


For the purposes of this Guidance, the following terminology is used for substances which have 


been concluded to fulfil the PBT or vPvB criteria: 


 PBT or vPvB substance: A substance having a constituent with PBT or vPvB properties, 


which is present at a concentration of 80 % or more; 


 Substance containing maximum X % (or X% - Y%) PBTs or vPvBs: A substance having one 


or more constituents or impurities with PBT or vPvB properties in individual amounts equal 


or above 0.1 % (but less than 80%). The percentage can be a maximum percentage (X) 


or a range (X-Y), whatever is applicable. 


 Substance forming PBTs or vPvBs: If any constituent, impurity or additive of a substance 


degrades or is transformed into substances which fulfil the PBT or vPvB criteria and if 


these transformation or degradation products are formed in “relevant” amounts. The term 


“relevant” has been defined for the registrant’s substance in Section R.11.4.1. For the 


purpose of the REACH Article 59 process for identification of Substances of Very High 


Concern, the assessment of what are “relevant” transformation/degradation products may 


be done case-by-case. The percentage of degradation or transformation products may be 


indicated as for impurities or constituents with PBT- or vPvB- properties, if applicable 


(more guidance on degradation/transformation products is given in Section R.11.4.2.2). 


The consequences of conclusion (ii) for the registrant are described in Section R.11.3.  


 


(iii) The available information does not allow to conclude (i) or (ii). The substance may 


have PBT or vPvB properties. Further information for the PBT/vPvB assessment is needed. 


 
Where an analysis of the data on the PBT properties of a substance do not allow a direct 


(numerical) comparison with the criteria specified in Annex XIII, but there are nevertheless 


indications from other data such as screening data, that the substance may be PBT/vPvB, then 


it is necessary to consider which information is needed to draw a final conclusion. 


Where it is concluded that further information is needed, consideration should first be given to 


clarifying the persistence of the substance since persistence is a critical property in 


determining PBT/vPvB properties and since degradation testing does not involve the use of 


vertebrate animals25.  


Once the new information is available, comparison with the criteria in Annex XIII should be 


carried out according to the principles described above and a decision be taken on whether the 


substance falls under conclusion (i) (is not a PBT/vPvB) or (ii) (i.e. is a PBT/vPvB). In certain 


cases the revised assessment may again lead to the conclusion that further information still 


needs to be generated. If for one of the relevant constituents, impurities, additives or 


transformation/degradation products there is indication that it may have P or B properties, the 


registrant should draw conclusion (ii) and generate the necessary additional information until 


the available information allows to draw one of the two ultimate conclusions (see Section 


R.11.4.1 for description of “relevant”). 


There may be cases where a clear decision on the properties of a substance cannot be made, 


but there are indications from available information that the substance may fulfil the PBT or 


                                                 


 
25 Depending on the substance properties it may however be appropriate to consider bioaccumulation 
testing first. Guidance on the general approach to P, B and T testing is given in Section R.11.4. 
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vPvB criteria. In these cases conclusion (iii) applies. For instance, where there is a reason to 


expect that a substance may contain a known PBT main constituent,  impurity or additive but it 


is not possible to characterise a substance identity to an extent that will allow the registrant to 


state with enough confidence that his substance does not contain PBT/vPvB 


constituents/impurities/additives or that it does not generate degradation/transformation 


products with PBT/vPvB properties above the relevant threshold levels as specified in Section 


R.11.4.1.  


This may for example occur with UVCBs where it might be possible to conduct a confirmatory 


test but where the outcome may be difficult to interpret in terms of the conclusions on the PBT 


properties of all (unknown) constituents.  


Finally, there may be cases where it is simply technically not possible to conduct testing, either 


at screening or at confirmatory level and therefore not possible to derive conclusion (i) or (ii). 


If there are no indications or justification which would exclude the possibility that the 


substance could potentially fulfil the criteria, conclusion (iii) should be drawn. 


The consequences of this conclusion for the registrant are described in Section R.11.3.3.  
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R.11.4.2 Assessment of PBT/vPvB properties – consideration of specific 


substance properties 


R.11.4.2.1 Assessment of substances requiring special considerations with 
regard to testing 


For substances that have exceptional properties (e.g. very high sorptivity, very low water 


solubility, or high volatility), or which consist of multiple constituents, test guidelines used to 


determine persistence, bioaccumulation and toxicity in the PBT/vPvB assessment may not be 


directly applicable. Instead specific testing and assessment strategies may be warranted. 


Substances with very high sorptivity 


The assessment strategy should be applicable to strongly sorbing substances in general. For 


illustrative purposes certain antioxidants are used as examples (see List of Antioxidants,    


Appendix R.11—2). 


General considerations 


In Appendix R.11—1 indicators for limited bioaccumulation are described. For substances with 


very high calculated Log Kow, e.g. > 10, reduced bioaccumulation is expected. Log Kow values > 


8 cannot be measured reliably due to technical issues and need therefore to be calculated by 


property estimation methods based on the concept of Linear Free Energy Relationship (LFER). 


Before using a specific LFER method the extent to which the structural elements of the 


substance under consideration are covered by the applicability domain of the LFER needs to be 


checked. For example, organometallic substances like tin organics may not be covered 


whereas the corresponding carbon analogue of the substance is. 


It is very important to realise that the calculated Log Kow values > 10 are used simply to 


indicate a degree of hydrophobicity that is extreme. Such values should not be used in a 


quantitative manner. 


Assessment steps 


STEP 1 Calculated / measured Log Kow 


Check/generate the calculated / measured Log Kow of the substance of interest. 


STEP 2 Assessment type to be applied 


If the Log Kow is < 10 an assessment of P, B and T should follow the standard approach as 


described in Section R.11.4.1. 


If the Log Kow is > 10 it should be checked if available ecotoxicity and / or mammalian data 


do not meet the T criteria. If the T criteria are not met, a specific vPvB assessment might be 


applicable as described below. 


If for a substance with Log Kow > 10 data are available demonstrating toxicity in accordance 


with the T criteria for PBT substances, then a standard PBT assessment as described in Section 


R.11.4.1 is warranted. 


STEP 3 vPvB Assessment for substances with Log Kow > 10 


Step 3a Persistence check 


Substances with transformation potential 


If the substance can be transformed abiotically or biotically (e.g. when it has structural 


moieties like ester groups, phosphites or phosphonites see Appendix R.11—2,  
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Table R.11—10, Antioxidants No. 2, 4, 6-17 as examples) it should be checked if a specific 


biodegradation test at low concentrations and specific analysis or a specific hydrolysis test (see 


Section R.7.9.4 of the Guidance on IR&CSA, Chapter R.7b, 


http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-


requirements-and-chemical-safety-assessment) could be carried out to demonstrate 


transformation with a primary half-life of < 40 d. In such circumstances, the transformation 


products will need to be checked to ensure they do not have PBT or vPvB properties. If the 


substance is transformed into substances not having PBT or vPvB properties it can be 


considered not to fulfil the vPvB criteria. In this case Step 3b can be omitted. 


Substances with limited transformation potential 


If a substance may not be easily transformed based on the structure (e.g. it has no ester 


functions or the transformation rate is limited by very low (bio)availability) it is nevertheless 


recommended to estimate the metabolic pattern, using e.g. Catabol (Mekenyan, 2006). For all 


relevant metabolites it must be checked that they do not fulfil the criteria for PBT or vPvB 


substances. For these substances Step 3b is mandatory. 


Step 3b Bioaccumulation check for substances with limited transformation potential 


The low bioaccumulation potential indicated by the Log Kow > 10 should be supported by 


additional information (see Appendix R.11—1 ‘Indicators for limited bioaccumulation’). This 


information may comprise: 


1. Results from an animal study (mammalian or fish) confirming no or low 


bioaccumulation 


2. Dmax aver of the molecule is > 1.7 nm26 and a Mol weight > 700 g/Mol 


Log Kow >10 and at least one additional indicator for limited bioaccumulation 


If for a substance with Log Kow > 10 at least one additional criterion (1. or 2.) mentioned 


above is fulfilled the substance should not be considered as vPvB, provided that potential 


metabolites are themselves not PBT or vPvB. 


Log Kow >10 and no additional indicator for limited bioaccumulation 


If none of the additional criteria (1. or 2.) mentioned under Step 3b is met, then an 


appropriate test as described in Section R.11.4.1.2 is warranted. 


STEP 4 Overall conclusions 


Log Kow >10 and ready biodegradability in a specific biodegradation confirmed 


No further investigation necessary, if metabolites are neither PBT nor vPvB. In this case the 


(parent) substance is not vPvB. 


Log Kow >10 and no ready biodegradability confirmed 


If at least one additional indicator for limited bioaccumulation is fulfilled and potential 


metabolites are not PBT or vPvB, then the substance is not vPvB. 


If no additional indicator for limited bioaccumulation is fulfilled a standard vPvB assessment as 


described in Section R.11.4.1 is warranted. 


Examples for the above assessment strategy are presented in Appendix R.11—2 ‘Assessment 


of substances requiring special consideration during testing’. 


                                                 


 
26 Please note that the indicator value of 1.7 nm for the average maximum diameter was derived using 


the descriptor Dmax from OASIS. However, it appears from the Environment Agency (2009) that the use 
of different software tools could lead to variable results for the same substance. 



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
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Substances with low solubility in octanol and water 


The assessment strategy should be applicable to substances with low solubility in octanol and 


water and in general having a narcotic mode of action (see Section R.6.2.1 of the Guidance on 


IR&CSA, Chapter R.6 for guidance on identification of MoA, 


http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-


requirements-and-chemical-safety-assessment) and for which lipid is the target compartment 


for accumulation in organisms. For illustrative purposes certain organic pigments are used as 


examples (see List of Pigments, Table R.11—12, in Appendix R.11—2). 


General considerations 


1) Critical body burden (CBB) concept and octanol solubility 


In Appendix R.11—1 ‘Indicators for limited bioaccumulation’ it is described how octanol 


solubility could be used in the B assessment (Critical Body Burden approach) as well as the 


limits of the approach. 


As octanol is a reasonable surrogate for fish lipid, a low substance concentration in octanol 


may indicate reduced bioconcentration / bioaccumulation potential. The concept is based on 


available measurements for substances with narcotic mode of action using a safety factor of 


10 for the uncertainty of the available CBB measurements. It is proposed that where a 


chemical shows no specific mode of action and has a 


Coctanol [mg/L] < 0.002 [mMol/L] x Mol weight (g/Mol) Equation 11-3 


it can be assumed that the compound has only a limited potential to establish high body 


burdens and to bioaccumulate. If it does bioaccumulate, it would be unlikely to rise to levels in 


biota that would cause significant effects. 


2) Octanol water partitioning 


For substances with very low solubility specific methods exist to derive a Kow, e.g. OECD TG 


123 slow stirring method. However, this method is not always applicable due to experimental 


constraints caused e.g. by the low solubility and the available analytical methods. 


Kow values derived from fragment based LFER methods like KOWWin (US EPA, 2000) often 


overestimate the actual Kow of such substances e.g. organic pigments (Table R.11—7). In order 


to overcome the difficulties in measuring the Kow, the solubility in octanol (Co) and water (Cw) 


may be determined separately. With these solubilities the quotient Log Co/Cw can be 


calculated. This quotient is not exactly identical to Log Kow, as the latter is related to the 


partitioning of the substance in water-saturated octanol and octanol-saturated water. For 


Pigment Yellow 12, Log Co/Cw as well as Log Kow (from solubility measurements using water-


saturated octanol and octanol-saturated water) have been determined as 2.1 and 1.8, and 


hence being in the same order of magnitude (see Table R.11—7). This single comparison 


between Log Co/Cw and Log Kow needs further verification but the figures available for Pigment 


Yellow 12 can be interpreted as follows: as water saturation in octanol diminishes the octanol 


solubility of the substance and octanol saturation in water enhances the water solubility, the 


Log Kow of the substance should normally be smaller than Log Co/Cw (see values for Pigment 


Yellow 12, Appendix R.11—2, Table R.11—15). A measured Log Co/Cw = 4.5 would mean that 


the measured Log Kow should be < 4.5. 


In Table R.11—7 solubility data are given for some other organic pigments as well. The 


comparison of the measured quotient Log Co/Cw with estimated Log Kow using KOWWIN (US 


EPA, 2000) shows that the estimated Kow exceeds Co/Cw by between 1 and 8 orders of 


magnitude (more data see Appendix R.11—2). 



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
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Table R.11—7: Solubility of some pigments and comparison of their Co/Cw values 


with estimated Kows 


(US EPA, 2000) 


 


Colour Index 
Name 


Mol weight 
(g/Mol) 


Co (µg/L)    


at ambient 
temperature 


Cw (µg/L)   


at ambient 
temperature 


Log Co/Cw 
Log Kow 


(KOWWin) 


 
 


Pigment Yellow 12 
630 


48* 
 


50 


0.8 
 


0.4 


1.8* 
 


2.1 


7,1 


Pigment Red 122 340 600 19,6 1,5 2,5 


Pigment Red 168 464 124 10,8 1,1 7,1 


Pigment Red 176 573 15 1,9 0,9 7,3 


Pigment Violet 23 589 330 25 1,1 9,4 


* values relating to saturated solvents = water saturated octanol, octanol saturated water, this Log 
Co/Cw corresponds to Log Kow. 


3) Additional Indicators to be used for the ‘B’ Assessment 


As described in Appendix R.11—1 ‘Indicators for limited bioaccumulation’, additional indicators 


for low bioaccumulation potential might also be applicable for substances with low solubility in 


octanol and water: 


1. Results from an animal study (mammalian or fish) confirming no or low uptake into the 


organism 


2. Dmax aver of the molecule is > 1.7 nm26 and a Mol weight > 700 g/Mol 


 


Assessment steps 


STEP 1 Solubility measurements for Substances with low Octanol & Water Solubility 


For the determination of the water solubility the column elution method and the flask method 


exist (OECD TG 105) but it needs to be checked which one is the most appropriate (Section 


R.7.1.7). No OECD Guideline exists for the measurement of the octanol solubility but in 


principle the OECD TG 105 methods may be used in adapted form. 


STEP 2 B and T Assessment 


The octanol solubility of the substance is compared with the critical body burden (CBB) 


according to equation (1) given above using the Mol weight of the substance. 


Result 2A: Co < CBB 


If the octanol solubility is below the CBB, the maximum uptake of the substance can be 


expected to be below the CBB and toxicity is not likely. 


Animal studies should, in addition, be checked to confirm reduced uptake and low toxicity. In 


this case the substance has low bioaccumulation potential and low toxicity. 


Result 2B: Co > CBB and Log Co/Cw ≤ 4.5 


If the octanol solubility is above the CBB a build-up to a critical concentration of the substance 


in lipid cannot be excluded and additional information on adsorption is required. If the quotient 


Log Co/Cw of measured solubilities is ≤ 4.5 (if measurable / available) a reduced uptake is 
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expected as well. Animal studies should, in addition, be assessed to confirm reduced uptake 


and low toxicity. In this case the substance can be considered to have low bioaccumulation 


potential. 


Result 2C: Co > CBB and Log Co/Cw > 4.5 


For this substance a standard approach of P, B and T assessment as described in Section 


R.11.4.1 must be applied. No conclusion on B and T can be drawn. 


In addition indicators like molecular weight & average size of the molecule and reduced uptake 


in mammalian studies should be checked for further evidence, if necessary, and be used in a 


Weight-of-Evidence approach. 


STEP 3 Weight-of-Evidence approach for Results 2A & 2B 


Based on the results of Step 2 (2A and 2B) a Weight-of-Evidence approach with the elements 


Co, CBB, Log Co/Cw, possibly molecular weight & Dmax (size) as well as ecotoxicity and 


uptake behaviour in animal studies, is warranted to demonstrate that the substance is not a 


vPvB or PBT substance. An example for this type of assessment and conclusion is presented in 


Appendix R.11—2 under ‘2. Example for an assessment strategy for substances with low 


octanol and water solubility’. 
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R.11.4.2.2 Assessment of multi-constituent substances 


Characterising multi-constituent substances (MCS) and UVCBs 


The process of assessing multi-constituent substances (MCS) and UVCB substances comprises 


several stages, including identification of the constituents, impurities and additives, where 


relevant, as provided in the Guidance for identification and naming of substances under REACH 


and CLP (see http://echa.europa.eu/guidance-documents/guidance-on-reach). It also involves 


gathering available data, relating these to the P, B & T properties of constituents and 


impurities, and, where necessary, generating new information. 


The most critical stage in the assessment is characterising the MCS/UVCB to a sufficient level 


to allow a PBT/vPvB assessment to be conducted. Clear information on the composition of the 


substance is required within analytical and practical possibilities. 


Multi-constituent substances 


For MCSs this characterisation should be relatively straightforward and will entail a listing of 


the relevant constituents and the approximate percentages at which each constituent is 


present. Following such a listing the assessment should then proceed to address each of the 


constituents thus described, for a PBT/vPvB assessment. One potential advantage of 


addressing MCS constituents in this way is that there may be potential for read-across or 


grouping and/or use of QSAR model predictions on relevant known or suspected constituents 


(see also Chapter R.6 of the Guidance on IR&CSA, http://echa.europa.eu/web/guest/guidance-


documents/guidance-on-information-requirements-and-chemical-safety-assessment). This 


possibility could be explored in the same way as any other read-across or grouping approach. 


 


UVCBs 


For UVCBs, the characterisation will not be so easy, as by definition the composition of a UVCB 


may be largely unknown and variable. For a UVCB substance, all known constituents, present 


at concentrations ≥ 10 % should be specified by at least the English-language IUPAC name but 


preferably a CAS number; the typical concentrations and concentrations ranges of the known 


constituents should be given as well. Constituents that are relevant for the classification of the 


substance and/or for PBT/vPvB assessment must always be identified by the same identifiers. 


This means that substances with PBT or vPvB properties need to be considered for the 


PBT/vPvB assessment down to a threshold level of ≥ 0.1 % (w/w). Where it is scientifically 


practical, unidentifiable constituents should be assessed using the following strategy: 


 


1. Assess the available data that is used to characterise/describe the UVCB. For example 


boiling point range is one of the main descriptors of petroleum substances and, if used 


with other more specific manufacturing information, can be used to generate a list of 


structures that could reasonably be predicted to be present in the UVCB. For example 


with petroleum substances this would probably be hydrocarbon classes within specified 


chain lengths, degree of branching and content of (iso)alkane, cyclic and aromatic 


substances. For other classes of similar chemicals that are also UVCB (e.g. surfactants) 


the composition could potentially be described as the distribution of non-polar and polar 


functional groups, as a function of molecular weight or chain length. Halogenated 


UVCBs could be specified based on chain length, degree of branching and halogenation. 


Whatever approach is used to characterise the composition of the UVCB substance, a 


scientific and technical justification should be provided. 


 


2. Identify the structures that are to be used as representative structures of the unknown 


fraction, detailing why they are representative and, if possible, give the approximate 


concentrations of the fraction for which they are representative. 
 



http://echa.europa.eu/guidance-documents/guidance-on-reach

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
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3. In general it would not be necessary to generate representative structures if it were 


possible to demonstrate that the fraction for any representative structure were present 


at less than 0.1%. In practice this may be difficult to achieve. 
 


Gathering and assessing available information 


The next stage of an assessment of an MCS or a UVCB is to gather all the relevant information 


relating to the constituents defined (in an MCS) or as described above, for UVCBs. In addition, 


information regarding the use of the substance and emission patterns should be gathered as it 


is possible that ultimately this information will be necessary to address the level of concern 


that might be expressed, (see Sections R.11.3.2.1 and R.11.3.4) for example about high 


tonnage complex substances. Toxicology information for the substance, both mammalian and 


aquatic, should be gathered as well as the data that relates to persistence and potential to 


bioaccumulate. Similarly, when toxicology or persistence data are present, or information 


related to bioaccumulation potential that cover the individual constituents or representative 


structures are available, these should also be collected. Depending upon the type of UVCB, or 


the consistency of properties of constituents in an MCS, it may be possible to set up blocks, 


e.g. as in the hydrocarbon block method, that allow for the assessment to proceed, based on 


information from representative constituents/structures and read across to the blocks. Thus 


the composition of a UVCB can be defined in terms of representative structures for groups of 


closely related molecules, while for an MCS this would be blocks based on the identified 


constituents. Examples of UVCBs are petroleum substances, in which different hydrocarbon 


classes form homologous series with gradual, predictable progressions of properties with 


increasing carbon number or number of branches. Part of the process is then to define the key 


structural classes (or blocks), into which constituents can be sub-divided. In this way it is 


possible to "map" UVCB substances into a common set of blocks which can be evaluated with 


respect to the following properties. 


When assessing P, B and T it is important to understand that there is a difference in testing 


and interpretation of the data, that relates to the concentration of the test compound and that 


this has consequences for the assessment of UVCBs. For degradation (hence persistence) and 


bioaccumulation, the concentration of the chemical in the test vessel is not included within the 


measure of the endpoint (Mackay et al., 2001). This is not the case for toxicity which is 


expressed in terms of concentration. The impact this has when assessing P, B and T is 


discussed under each of the endpoints below. 


(i) Persistence 


A consequence of the statement above is that one cannot easily assess the persistence of 


complex substances that contain many constituents using biodegradation testing methods that 


measure summary parameters (e.g. CO2 evolution), since these tests measure the properties 


of the whole substance but do not provide information on the individual constituents.  


In the case of UVCB substances, the following general strategy is suggested for P assessment. 


If the UVCB substance consists of homologous structures and is shown to meet the stringent 


ultimate ready biodegradation test criterion (>60% in 28 days), it can be concluded that the 


underlying constituents comprising the complex substances are not expected to be persistent 


(OECD, 2001). However, care should be taken if the range of chain length is very broad. The 


UVCB substance may still contain a certain amount of constituents that are persistent if the 


amount of easily degradable constituents is high enough and thus may lead to an overall 


degradation percentage sufficient to meet the criteria for ready biodegradation. For UVCBs that 


do not consist of homologous structures, ready biodegradation test data should be judged on a 


case-by-case basis depending on relative composition and degradability of individual 


constituents. In cases where the UVCB substance is not readily biodegradable or ready 


biodegradability data are lacking, a second tier of P assessment is proposed. 
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In the second Tier, based on the blocks previously defined, the evaluation with respect to P 


properties can proceed by reference to experimental data or valid (Q)SAR predictions for the 


chosen representative structures/constituents in each block. 


(ii) Potential for Bioaccumulation 


Similar difficulties apply to bioaccumulation assessment. Moreover, most bioaccumulation test 


methods are not applicable (or at least difficult to apply) to MCS or UVCB substances. Thus the 


‘mapping’ or ‘blocking’ approach described above for the evaluation for persistence of 


individual constituents can also be used for assessing bioaccumulation potential by use of test 


data or valid (Q)SAR predictions on the chosen representative structures/constituents in each 


block. 


In a first tier, estimates for the individual components based on Kow, QSARs or other methods 


may be used. Also multi-component measuring techniques such as SPME or HPLC could be 


useful to give an initial estimate of bioaccumulation potential. If initial estimates of the blocks 


do not indicate a potential for bioaccumulation, further assessment is not necessary. 


For those blocks for which further assessment is required the second tier proceeds with testing 


of representative structures that help in making a decision for those blocks. 


(iii) Toxicity 


Toxicity is defined via a concentration response (Mackay et al., 2001) and is dependent on the 


bioavailability of the individual constituents in an MCS or an UVCB test substance. This may 


make interpretation for some substances very difficult. For example, the physical form may 


prevent the dissolution of the individual constituents of such a substance to any significant 


extent where the whole substance is applied directly to the test medium. The consequence of 


this would be that toxicity may not be seen in the test system (e.g. coal tar pitch), whereas in 


the real world the toxic constituents would be released into the environment in a manner that 


meant they were no longer confined by the physico-chemical structure of the substance as a 


whole and hence could cause toxic effects. 


For petroleum derived UVCBs, the lethal loading test procedure (WAF) provides the technical 


basis for assessing the short term aquatic toxicity of petroleum substances (OECD, 2000; 


Girling et al., 1992, see also Appendix R.7.8-1). Test results are expressed as a lethal or 


effective loading that causes a given adverse effect after a specified exposure period. The 


principal advantage of this test procedure is that the observed aquatic toxicity reflects the 


multi-component dissolution behaviour of the constituent hydrocarbons comprising the 


petroleum substance at a given substance to water loading. In the case of petroleum 


substances, expressing aquatic toxicity in terms of lethal loading enables petroleum 


substances comprised primarily of constituents that are not acutely toxic to aquatic organisms 


at their water solubility limits to be distinguished from petroleum substances that contain more 


soluble hydrocarbons and which may elicit acute aquatic toxicity. As a consequence, this test 


procedure provides a consistent basis for assessing the relative toxicity of poorly water soluble 


UVCBs and has been adopted for use in environmental hazard classification (OECD, 2000; 


UNECE, 2003). UVCB substances that exhibit no observed chronic toxicity at a substance 


loading of 1 mg/L indicate that the respective constituents do not pose long term hazards to 


the aquatic environment and, accordingly, do not require hazard classification (CONCAWE, 


2001; UNECE 2003). This is problematic when addressing T within a PBT assessment. 


Consequently, the blocks that have been assessed for P and B, should be evaluated using valid 


QSAR models and available experimental data. 


Generation of new information 


Degradability and chronic toxicity testing of MCSs and UVCBs thought to contain PBT 


constituents, is generally not advocated, as the results can often be difficult to assess. For this 


reason QSAR estimation and read-across are often chosen approaches for generating new 


information, other than the testing of strategically selected individual constituents, if needed. 


With respect to the order of testing, for the PBT assessment of a mono-constituent substance, 
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this would generally proceed stepwise with the assessment of potential persistence addressed 


first, followed by bioaccumulation (if the P criteria is met) and then toxicity testing (if both P 


and B are met). For MCSs and UVCBs this assessment strategy may need to be further 


evaluated and treated on a case- by-case basis, depending upon the ease and cost of 


generating such data and animal welfare considerations. Thus for UVCBs and MCS, this process 


would probably start with a B assessment including initial assessments of potential for uptake 


and metabolism (see Section R.11.4.1.2 on B assessment). 


Final assessment 


For those substances containing many constituents a case-by-case approach is necessary and 


only some general guidance can be given. In relation to the question, “how much information 


is required”, a Weight-of-Evidence approach should be applied which will include expert 


judgement addressing many other issues including feasibility etc. 


The further steps in terms of information gathering, and implementation of RMM should be 


related to the magnitude of impact to human health and environment (e.g. percentage of 


PBT/vPvB impurities, release potential including consideration of the tonnage and the use 


categories). 


An example approach, based on the Hydrocarbon Block approach and the scheme outlined 


above, is given in Appendix R.11—3. 
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Appendix R.11—1: Indicators for limited bioconcentration for PBT assessment. 


Summary 


This document was originally drafted as part of an ECETOC report on the use of alternatives in 


assessing the environmental safety of chemicals (ECETOC, 2005). Subsequently, the TC NES 


(Technical Committee for New and Existing Substances) subgroup addressing persistent, 


bioaccumulative and toxic (PBT) and very persistent/very bioaccumulative (vP/vB) chemicals 


(PBT working group) considered the recommendations and agreed to use them as part of the 


strategy of determining whether a chemical should be placed on a screening PBT/vPvB list 


and/or should be tested to determine whether it is B/vB. The document has been altered as a 


result of discussions in the PBT WG, and the following is the latest version of the text being 


discussed by the TC-NES WG on PBTs27. 


The indicators below should not be considered as definitive, but should be considered with 


other information, e.g. data derived from toxicokinetic and/or chronic mammalian studies. 


Such data indicating extremely low or no uptake and/or no chronic systemic toxicity will 


increase confidence in the use of the guiding indicators below. The TC-NES WG on PBTs, 


therefore will consider the following provisional indicators case by case by employing expert 


judgement in assessing chemicals (note each term, their definition and derivation as well as 


the recommended values are further discussed later). 


Used within a Weight-of-Evidence approach and with expert judgment a chemical may be 


considered as not B (i.e. unlikely to have a BCF > 2,000) using the following types of 


evidence: 


1. An average maximum diameter (Dmax aver) of greater than 1.7 nm28 plus a 


molecular weight of greater than 1100 


2. a maximum molecular length (MML) of greater than 4.3 nm29 


3. Octanol-water partition coefficient as Log10 (Log Kow) > 10 


4. a measured octanol solubility (mg/L) < 0.002 mmol/L × MW (g/mol) 


(without observed toxicity or other indicators of bioaccumulation) 


 


In addition to indicators 2, 3 and 4 above, and again within a Weight-of-Evidence approach 


and with expert judgment, an indicator for considering a chemical as possibly not being a vB 


(i.e. unlikely to have a BCF > 5,000) is if it has: 


 a Dmax aver of greater than 1.7 nm28 plus a molecular weight of greater than 700 


In using the indicators above it should be noted that 1 and 2 are generally considered as 


potential barriers to uptake, 3 is considered a general indicator of uptake, distribution and 


availability (i.e. bioaccumulation in lipid containing parts of the organism) and the fourth 


parameter an indicator of potential mass storage in lipid tissues. 


                                                 


 
27 Please note that only editorial changes to the text of the TC-NES PBT WG were made during the first 
revision of this Guidance. 


28 Please note that the indicator value of 1.7 nm for the average maximum diameter was derived using 
the descriptor Dmax from OASIS. However, it appears from the Environment Agency (2009) that the use 
of different software tools could lead to variable results for the same substance. 


29 Please note that this indicator value was based on a small dataset and cannot be recommended in this 


Guidance as agreed by the Partner Expert Group consulted during the first revision of this Guidance. 
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Evidence of high biotransformation/metabolisation rate in fish may be used in support for the 


above mentioned indicators. Similar evidence in mammalian species may also be considered, 


though the possibility that mammalian species may transform chemicals at a higher rate than 


fish should be considered. 


Evidence of significant uptake in fish or mammals after longer time exposure would imply that 


the indicators 1-3 above should not be used. 


Discussion 


Assessing the potential of chemicals to bioconcentrate - indications for reduced or 


hindered uptake 


The magnitude of bioconcentration (i.e. the BCF) or bioaccumulation (i.e. the BAF) of a 


chemical in an (aquatic) organism is estimated by a ratio of the concentration of the chemical 


in the body of the animal to that of the environment or food. The BCF or BAF is the result of 


four processes, which occur when a chemical is taken up from an animal’s surrounding 


environment or food. The BCF refers to the process where uptake is only via aqueous 


exposure, the BAF takes into account multiple uptake routes. The four processes are: 


 Absorption - after the introduction of a chemical through food, water, air, sediment, or 


soil, its transport across a biological membrane into systemic circulation e.g. across fish 


gills, intestine, skin (Hodgeson and Levi, 1994). 


 Distribution - after absorption, a chemical may bind to plasma proteins for circulation 


throughout the body, as well as to tissue components like fat or bone. The chemical may 


be distributed to a tissue and elicit a toxic response; other tissues may serve as 


permanent sinks, or as temporary depots allowing for slow release into circulation 


(Hodgeson and Levi, 1994). 


 Metabolism - after reaching a tissue, enzymes may biotransform the chemical. During 


Phase I, a polar group is normally introduced into the molecule, which increases its water 


solubility and renders it a suitable substrate for Phase II reactions. In Phase II, the altered 


molecule combines with an endogenous substrate and is normally readily excreted. 


Metabolism is often a detoxification mechanism, but in some cases, metabolism may 


activate the parent compound and intermediates or final products may cause toxicity 


(Hodgeson and Levi, 1994). 


 Excretion - a chemical with similar characteristics, primarily water solubility, to 


endogenous waste is eliminated by the same mechanisms. Chemicals with nutritional 


benefit may be broken down and ultimately exhaled as CO2; volatile substances may also 


be exhaled directly through the lungs, Polar molecules that are freely soluble in plasma are 


removed through renal filtration and passed into urine. Fat soluble chemicals may be 


conjugated and excreted in bile (faeces) (Hodgeson and Levi, 1994). 


In addition to excretion, growth of the organism may also be relevant in reducing the chemical 


concentration in the organism when the rates of other elimination processes are of the same 


order of magnitude as the dilution due to growth rate. Elimination through the transfer of 


chemical to the offspring through gestation or lactation may also be important. 


This section describes several chemical properties that limit the absorption and distribution of a 


chemical, which would sufficiently hamper the uptake, distribution or the body burden of a 


chemical so that the BCF can be assumed to be of no or limited concern. Metabolism, excretion 


processes and growth also lead to a reduction of BCF/BAF but are not discussed in this paper. 


Regulatory context 


This text should be seen in the context of the European PBT and vPvB assessment of chemicals 


with a focus on the B or vB-assessment. Currently, if a substance has a calculated or 
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measured BCF > 2,000 it fulfils the criterion for B. If it has a calculated or measured BCF > 


5,000 it fulfils the criterion for vB. Based on a screening criterion, a substance could be either 


B or vB when its (estimated) Log Kow is > 4.5. In this case, if a substance meets the screening 


criterion for B or vB and it is also shown to be or likely to be (very) persistent, further 


consideration of its bioaccumulation potential is warranted. This may include critical review of 


its bioaccumulation potential according to (Q)SARs and bioaccumulation models taking into 


account its potential for uptake and metabolism (EC, 2003). The result of such an assessment 


may be so uncertain that further bioconcentration or bioaccumulation testing may have to be 


undertaken to determine whether the substance is B or vB. 


Experimental testing to determine the BCF 


The standard test to study the BCF in fish is the OECD TG 305 (bioconcentration test 


guideline). In this guideline BCF is experimentally estimated using a flow through exposure 


regime with an initial uptake phase of up to 28 days followed by a depuration phase in clean 


water. The BCF can be estimated from the ratio Cf/Cw (Cf: concentration of test chemical in fish 


at steady state; Cw: concentration of test chemical in the exposure phase (water) or Ku/Kd (Ku: 


rate constant for uptake and Kd: rate constant for depuration; provided that first order – one 


compartment kinetics apply). In cases where substances meet the screening criterion for B or 


vB, it is probable that these substances are very hydrophobic and have a very low aqueous 


solubility. Due to these properties it can be very difficult to test them in aqueous exposure 


systems such as the OECD TG 305 test. Alternatively, a recently developed dietary test 


(Anonymous, 2004) could be used to determine bioaccumulation potential through food or to 


derive data to estimate a BCF. However, many studies to determine the BCF of hydrophobic 


substances have been performed following aqueous exposure. The interpretation of such 


studies must be done with care. Many such studies were conducted following earlier versions 


of the OECD TG 305, and may include the following possible artefacts or shortcomings: 


 Difficulties in measuring the ‘true’ aqueous concentration due to sorption of the substances 


to particulate and dissolved (organic) matter; 


 Unstable concentration of the test substance in water and thus highly fluctuating exposure 


conditions 


 Adsorption of the test chemical to glass walls or other materials; 


 Volatilisation. 


 Testing at concentrations clearly above the water solubility of the test chemical, normally 


via the inclusion of dispersants or vehicles which would lead to an underestimation of the 


BCF 


 Determination of a BCF as the ratio between the concentration in fish and in water but 


under non steady state conditions 


It is important to realise that in many of the studies that have investigated relationships 


between molecular dimensions and reduced uptake, i.e. based on ‘lower’ BCFs than expected, 


it was not always possible to exclude occurrence of some of the above mentioned 


shortcomings or artefacts and truly reduced uptake. Thus rules relating to molecular 


dimensions or mass proposed in the past and claiming reduced uptake should be critically 


reviewed. 


Some studies have proposed a reduced uptake based on experimental bioconcentration 


studies. The reduced uptake then usually refers to reduced uptake via the fish gills. This does 


not imply that there will be reduced or no uptake possible via the gut uptake, i.e. from food, 


where other uptake mechanisms may play a role. The extent to which those additional uptake 


mechanisms play a role in bioaccumulation, however, is inadequately quantified for fish and 


aquatic invertebrates. There is evidence, however, for certain highly persistent and 


hydrophobic chemicals that significantly accumulate via the food, even for gill breathing 


organisms, but particularly for predatory fish higher in the food chain. 
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Mechanisms of absorption 


The route a chemical follows from the point of initial exposure to the site of action or storage 


involves passage through a number of tissues and every step involves the translocation of the 


chemical across multiple membranous barriers (e.g. mucosa, capillary wall, cell membrane), 


each containing distinct lipid types and proteins. Four primary mechanisms operate to absorb a 


compound into the body from the environment (Hodgeson and Levi, 1994): 


Passive transport - molecules diffuse across cell membranes into a cell, and they can pass 


between cells. 


Active transport - like passive transport, works in both directions to absorb and exsorb a wide 


range of chemicals. This special protein, or carrier-mediated, transport is important for 


gastrointestinal absorption of essential nutrients. In rare instances, toxicants can be actively 


transported into the cell. Efflux proteins, such a P-glycoprotein, shunt molecules out of the cell. 


Because of the specificity of this mechanism, it cannot be generally modelled. 


Filtration - small molecules can fit through channels, but molecules with molecular weights 


(MW) greater than 100 g/Mol are excluded. Most compounds have limited access through 


these pores; filtration is considered more important for elimination than absorption. 


Endocytosis - the cell membrane flows around the toxicant to engulf it and transfer it across 


the membrane. This mechanism is rare except in isolated instances for toxicants, such as for 


carrageenans with MW around 40,000 g/mol. 


This appendix focuses on passive transport as the significant mechanism of absorption for 


most toxicants. This mechanism is the only one that can be modelled due to recent work to 


determine the physico-chemical parameters affecting simple diffusion across a membrane. 


Molecular properties 


Lipinski et al. (1997) first identified five physico-chemical characteristics that influence 


solubility and absorption across the intestinal lumen using more than 2,200 drug development 


tests. These characteristics have been rigorously reviewed (Wenlock et al., 2003; Proudfoot, 


2005), used to develop commercial models to estimate absorption in mammals, and are 


commonly used by the human and veterinary pharmaceutical industry. Although less research 


in absorption, distribution, metabolism and excretion (ADME) processes have been conducted 


in fish, data indicate significant similarity among all vertebrates, as described below. 


‘Lipinksi’s Rule of 5’ allows the prediction of poor solubility, and poor absorption or permeation 


from chemical structure. A chemical is not likely to cross a biological membrane in quantities 


sufficient to exert a pharmacological or toxic response when it has more than 5 Hydrogen (H)-


bond donors, 10 H-bond acceptors, molecular weight > 500, and has a Log Kow value > 5 


(Lipinksi et al., 1997). Wenlock et al. (2003) studied about 600 additional chemicals and found 


that 90% of the absorbed compounds had < 4 Hydrogen (H)-bond donors, < 7 H-bond 


acceptors, molecular weight < 473, and had a Log D value < 4.3. More recent work by Vieth et 


al. (2004) and Proudfoot (2005) supports the lower numbers. Molecular charge and the 


number of rotational bonds will also affect absorption by passive diffusion across a membrane 


or diffusion between cells. 


Although these studies on almost 6,000 substances focussed on absorption, generally of per 


orally dosed drugs across the intestinal wall, the similarity in tissue structures of mammals and 


fish imply the equations and concepts can be reapplied to estimate absorption in fish. The 


‘leakiness’ of a tissue, or its ability to allow a chemical to passively diffuse through it, can be 


measured using trans-epithelial electrical resistance (TEER) and can be used to compare tissue 


capabilities. A low TEER value indicates the tissue has greater absorption potential. Data 


indicate that fish and mammalian intestines are equally ‘leaky’ and that fish gills are more 


restrictive, similar to the mammalian blood brain barrier (Table R.11—8). The table also shows 
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whether P-glycoprotein has been detected and could be a functional efflux protein active in the 


tissue. 


Table R.11—8: Tissue absorption potentials 


Tissue 
P-glycoprotein 
efflux? 


TEER ohm cm2 References 


Fish intestine Yes 25-50 Trischitta et al. (1999) 


Mammal intestine Yes 20-100 Okada et al. (1977); Sinko et al. (1999) 


Blood-brain barrier Yes 400-2000 Borchardt et al. (1996) 


Fish gill Yes 3500 Wood and Pärt (1997) 


Human skin No 20,000 Potts and Guy (1997)  


Octanol-water partition coefficient (Log Kow) 


Following an assessment of the database used by Dimitrov et al. (2002), a cut-off for the Log 


Kow of 10 has been suggested, which used within a Weight-of-Evidence scheme supports the 


observation that a substance may not be B/vB (see Appendix R.11—1 Annex 1). 


It should be noted that there are very few reliable measured values of Log Kow above 8 and 


that measurements in this region are very difficult (see Section R.7.1.8 of the Guidance on 


IR&CSA, Chapter R.7a, http://echa.europa.eu/web/guest/guidance-documents/guidance-on-


information-requirements-and-chemical-safety-assessment). Consequently, measured values 


above 8 must be carefully assessed for their reliability. It is a consequence of this lack of data 


that most models predicting Log Kow are not validated above a Log Kow value of 8. Such 


predictions should therefore be considered in qualitative terms. As described in Appendix 


R.11—1 Annex 1, based on the current limited knowledge (both with respect to measured Log 


Kow and BCFs), a calculated Log Kow of 10 or above is taken as an indicator for showing 


reduced bioconcentration. 


Molecular weight 


A number of values have been suggested for the molecular weight (mwt) cut-off for absorption 


across fish tissues. The EU TGD (EC, 2003) indicates that molecules with a mwt greater than 


700 g/Mol are less likely to be absorbed and bioconcentrate. The US EPA, exempts chemicals 


with a molecular weight of above 1,100 g/Mol in the PBT assessment conducted under the 


Toxic Substances Control Act (US EPA, 1999). Anliker et al. (1988) suggested that a pigment 


could be excluded from needing a fish bioaccumulation test if it has both a molecular weight of 


greater than 450 and a cross section of over 1.05 nm (as the second smallest van der Waals 


diameter or Ceff). Rekker and Mannhold (1992) suggested that a calculated Log Kow of > 8 can 


be used on its own, or in combination with a molecular weight of > 700-1,000 to conclude 


(with confidence) that the compound is unlikely to bioaccumulate. While there has been limited 


experimental evidence for a molecular weight cut-off, Burreau et al. (2004) did demonstrate 


reduced bioconcentration and no biomagnification for high molecular weight polybrominated 


diphenyl ethers, with six or more bromines, molecular weight 644-959. 


Conclusion: Evidence from both mammalian and fish studies indicate that molecular weights 


have been suggested or used to estimate a chemical's limited bioaccumulation potential. 


Considering that molecular size and shape vary versus molecular weight, molecular weight 


alone is insufficient. However, it does suggest that once the molecular weight is in the region 


of 700-1,100, depending on other factors, a reduced BCF may be expected. 



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
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While recognising the uncertainties in the interpretation of experimental results, it is 


recommended that to demonstrate a reduced BCF a substance should have either: 


 Possibly not vB : a molecular weight in excess of 700 g/mol, or 


 a molecular weight of greater than 700 g/Mol with other indicators (see later discussion). 


Molecular size 


Molecular size may be considered as a more refined approach, taking into account molecular 


shape and flexibility explicitly rather than molecular weight alone. However, in the following 


section, certain definitions are needed; 


 Maximum molecular length (MML) – the diameter of the smallest sphere into which the 


molecule would reside, as written, i.e. not accounting for conformers 


 Maximum diameter, Dmax – the diameter of the smallest sphere into which the molecule 


may be placed. Often this will be the same as the MML, especially for rigid molecules. 


However, when flexible molecules are assessed, energetically reasonable conformers could 


be present for which this is very different. In the document the average value for this Dmax 


for “energetically stable” conformers is used, i.e. Dmax ave. 


 (Maximum) Cross-sectional diameter – the diameter of the smallest cylinder into which the 


molecule may be placed. Again different conformers will have different cross-sectional 


diameters. 


These definitions are shown graphically in Annex 2 to this Appendix, together with examples of 


software that may be used for their calculations. 


In the discussions although various values are referred to, the PBT WG recognise that firstly 


these values will probably alter as experience and the available data increase, and that 


secondly the actual value for a molecule’s Dmax, will depend on the conformer used and to a 


degree the software used. In interpreting the data these uncertainties need to be borne in 


mind. 


Opperhuizen et al. (1985) found a limiting molecular size for gill membrane permeation of 0.95 


nm, following aqueous exposure. In their study on polychlorinated naphthalenes (PCNs), 


bioconcentration increased with increasing hydrophobicity, i.e. the degree of chlorination, with 


uptake and elimination rate constants comparable to those of chlorinated benzenes and 


biphenyls. For the PCN-congeners studied, BCFs increased with increasing hydrophobicity up to 


higher Log Kow values (>105). No further increase was observed at higher Kow values. For the 


hepta- and the octachloronaphthalenes no detectable concentrations were found in fish. It was 


suggested that the absence of increasing bioconcentration was due to the inability of the 


hepta- and octachloronaphthalenes to permeate the gill lipid membrane, due to the molecular 


size of these compounds, brought about by the steric hindrance of the additional chlorine 


atoms. A cut-off of 0.95 nm was proposed as the cross-sectional diameter which limited the 


ability of a molecule to cross the biological (lipid) membrane. 


Anliker and Moser (1987) studied the limits of bioconcentration of azo pigments in fish and 


their relation to the partition coefficient and the solubility in water and octanol. A 


tetrachloroisoindolinone type and a phenyl azo-2-hydroxy-naphthoicacid type, both had low 


solubility in octanol, < 1 and < 0.1 mg/L, respectively. Their cross-sectional diameters were 


0.97 nm and 1.68 nm, respectively. Despite the high Log Kow calculated for these chemicals, 


the experimentally determined Log BCFs were 0.48 and 0.70, respectively. The explanation for 


this apparent inconsistency of high Log Kow and low BCF is the very limited absorption and fat 


(lipid) storage potential of these pigments, indicated by their low solubility in n-octanol (see 


next sub-chapter) and their large molecular size. 


Anliker et al. (1988) assessed 23 disperse dyestuffs, two organic pigments and a fluorescent 


whitening agent, for which the experimental BCFs in fish were known. Sixteen halogenated 


aromatic hydrocarbons were included for comparison. Two characteristics were chosen to 
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parameterise the size of the molecules: the molecular weight and the second largest van der 


Waals diameter of the molecules, measured on conformations optimised by force field 


calculations (Opperhuizen et al., 1985). None of the disperse dyestuffs, even the highly 


lipophilic ones with Log Kow > 3, accumulated significantly in fish. Their large molecular size 


was suggested to prevent their effective permeation through biological membranes and thus 


limit their uptake during the time of exposure. Anliker et al. (1988) proposed that a second 


largest cross section of over 1.05 nm with molecular weight of greater than 450 would suggest 


a lack of bioconcentration for organic colorants. While some doubts have been raised 


concerning the true value of the BCFs in these papers, as experiments were conducted at 


exposure concentrations in excess of the aqueous solubility, the data support the underlying 


hypothesis for reduced uptake for larger molecules. 


Other studies addressing molecular dimensions have included Opperhuizen et al. (1987) who 


proposed that a substance greater than 4.3 nm would not pass membranes at all, either in the 


gills or in the gut based on a series of bioaccumulation and bioconcentration studies with linear 


and cyclic polydimethylsiloxanes (PDMS or “silicones”) varying in chain length. To allow such 


large substances to pass is very unlikely since it would mean that the entire interior of the lipid 


membrane would be disturbed. Molecular weight did not explain reduced uptake, since one of 


the substances with a molecular weight of 1,050 was found in fish. The cross-sectional 


diameter of these substances could in itself also not explain the reduced uptake since those 


were smaller or equal to those of PCBs that did bioaccumulate strongly. 


Opperhuizen et al. (1987) also referred to a study by Hardy et al. (1974) where uptake of long 


chain alkanes was disturbed for alkanes longer than C27H56 in codling. This chain length 


corresponds to a molecular dimension, i.e. molecular length, of 4.3 nm, equal to the length of 


the PDMS congener where reduced uptake was observed. 


Loonen et al. (1994) studied the bioconcentration of polychlorinated dibenzo-p-dioxins and 


polychlorinated dibenzofurans and found that the laterally substituted (2,3,7,8 substituted) 


were bioconcentrated while the non-laterally substituted were not. The main reason for this 


was attributed to metabolism (previously reported by Opperhuizen and Sijm, 1990, and Sijm 


et al., 1993b), however, lower lipid solubility and lower membrane permeability were also 


considered to have played a role in the reduced BCFs observed. The non-accumulating 


structures would all have exceeded the effective cross-sectional diameter of 0.95 nm. 


Although the lack of bioconcentration of some chemicals with a cross section of > 0.95 nm has 


been explained by limited membrane permeability, a number of other studies have 


demonstrated the uptake of pollutants with large cross sections (e.g. some relevant dioxin and 


PBDE congeners) by fish and other species. Therefore a simple parameter may not be 


sufficient to explain when reduced BCF/BAF occurs. Dimitrov et al. (2002, 2003, 2005) have 


tried to develop a more mechanistic approach to address this concept, using molecular weight, 


size, and flexibility in their BCF estimates. 


In a review made by Dimitrov et al. (2002) it is suggested that for compounds with a Log Kow 


> 5.0, a threshold value of 1.5 nm for the maximum diameter, Dmax ave, could discriminate 


chemicals with Log BCF > 3.3 from those with Log BCF < 3.3. This critical value was stated to 


be comparable with the architecture of the cell membrane, i.e. half the thickness of the lipid 


bilayer of a cell membrane. This is consistent with a possible switch in uptake mechanism from 


passive diffusion through the bilayer to facilitated diffusion or active transport. In a later 


review paper, Dimitrov et al. (2003) used this parameter to assess experimental data on a 


wide range of chemicals. Their conclusion was that a chemical with Dmax ave larger than 1.5 nm 


would not have a BCF > 5,000, i.e. would not meet the EU PBT criteria for vB chemicals. More 


recently, Dimitrov et al., 2005, have revised this figure to 1.7 ± 0.02 nm following further 


assessment of the data set published. It is likely that the absolute value for this Dmax may alter 


with further assessment and generation of database containing high quality BCF values. 


Currently a value of 1.7 nm is recommended, however, with more experience and data this 


value may alter. Indeed it is recommended that the BCF data used in the various papers cited 


(Dimitrov et al., 2002, 2003 and 2005), and in particular the data for the larger molecules, for 
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which the testing is undoubtly difficult, undergo critical quality and reliability review. Further 


assessment of these cut-offs should also be conducted following publication of the CEFIC LRI 


database containing high quality BCF data. 


Conclusion: Again there would appear to be no clear cut-off. While recognising the 


uncertainties in the interpretation of experimental results, it is recommended that: 


 Possibly not B : a Dmax ave of > 1.7 nm plus a molecular weight greater than 1100 


 Possibly not vB : a Dmax ave of > 1.7 nm plus a molecular weight greater than 700 


 Possibly not B and possibly not vB: A maximum molecular length of 4.3 nm may suggest 


significantly reduced or no uptake. This criterion appears, to be based on older studies and 


a limited number of chemical classes and should be treated with caution until further case 


studies are generated; 


Solubility in octanol 


The concept of having a value relating a chemical’s solubility in octanol to reduced BCF/BAF is 


derived from two considerations: firstly, that octanol is a reasonable surrogate for fish lipids, 


and secondly, that, if a substance has a reduced solubility in octanol (and therefore by 


extrapolation in lipid) this may result in a reduced BCF/BAF. The former is reasonably well 


understood and indeed forms the basis of the majority of models for predicting BCF using Log 


Kow. Further, octanol solubility (or better, the ratio of n-octanol/water solubilities) can 


characterise the transport of some small molecular sized, neutral compounds through 


biological membranes (Józan and Takács-Novák, 1997). 


When a substance has a low solubility in octanol (Soct) as well as a low solubility in water (Sw), 


the resulting ratio Soct/Sw could range from very low to very high, with no clear idea on how 


this would affect the magnitude of the BCF/BAF. Still, it could be argued that a very low 


solubility in octanol could be used as an indication that only low body burdens can be built up 


in an aquatic organism (however, this may not apply to other mechanisms of uptake, and 


when the bioaccumulation may not be related to the lipophilicity of the chemical, e.g. when 


there is binding to proteins. 


Chessells et al. (1992) looked at the influence of lipid solubility on the bioconcentration of 


hydrophobic compounds and demonstrated a decrease in lipid solubility with increasing Kow 


values for superhydrophobic compounds (Log Kow > 6). It was suggested that this led to 


reduced BCFs. Banerjee and Baughman (1991) demonstrated that by introducing a term for 


lowered octanol/lipid solubility into the Log Kow BCF relationship, they could significantly 


improve the prediction of bioconcentration for highly hydrophobic chemicals. 


Body burdens 


The meaningful implication of bioaccumulation that needs to be addressed for PBT chemicals, 


e.g. as in the EU TGD (EC, 2003), is to identify the maximum concentration(s) in organisms 


that would give rise to concern. The concept of critical body burdens (CBB) for acute effects is 


reasonably well established (McCarty and Mackay, 1993; McCarty, 1986) especially for 


chemicals that act via a narcosis mode of action. Recently there have been a number of 


reviews of this concept, Barron et al. (1997, 2002), Sijm and Hermens (2000) and Thompson 


and Stewart (2003). These reviews are summarised as follows: 


 There are very few data available, especially for specifically acting chemicals and for 


chronic effects, upon which to make decisions relating to generic CBBs; 


 The experimental data for CBBs show considerable variation both within specific modes of 


action and for those chemicals with a specific mode of toxic action. The variation appears 


to be around one order of magnitude for the least toxic type of chemicals (narcotic 


chemicals) but extends over several orders of magnitude for chemicals within the same 


types of specific toxic action. Much of the variability in CBBs can probably be explained by 


differences in species sensitivities, biotransformation, lipid content, whether the 
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measurements relate to organ , whole body or lipid and whether the chemical was 


correctly assigned to a mode of action category; 


 Some of the data in these reviews need to be checked for quality and need clear 


interpretation, particularly, those 


 Studies based on total radiolabel, and 


 Studies that quote no effect data which were derived from tests without establishing 


either a statistical NOEC (EC10) and/or a dose response curve. 


Notwithstanding this, it may with some caution be possible to group ranges of CBB values for 


specific modes of toxic action. This is easier for narcosis type mode of actions, and becomes 


increasingly prone to error moving towards more specifically acting chemicals. 


Table R.11—9 summarises three sources of information: 


1. Sijm (2004) - an expert judgement view to arrive at an approximate single 


value based on three references, McCarty and Mackay (1993), Van Wezel and 


Opperhuizen (1995) and Sijm and Hermens (2000). 


2. Thompson and Stewart (2003) - based on a literature review, the data range 


beyond the narcosis mode of actions has been drawn from their report. 


3. Barron et al. (2002) - based on Figure 10 of Barron et al. (2002). 


When comparing the expert judgement of Sijm to the ranges indicated and to the figures in 


the respective publications, it is clear that the values chosen are in the approximate mid-point 


of the ranges/data. However, there is clearly a lot of variability and therefore uncertainty in 


deciding on the actual CBB value to use. Choosing the value of 0.001 mmol/kg ww (mid-point 


for respiratory inhibitors) allows for approximate protection for all the modes of action with the 


exception of the most toxic chemicals. The rationale for this choice would be that chemicals 


that act by the most specific mode of toxic action would probably be toxic (T) and hence 


sufficiently bioaccumulative to be of immediate concern. 


Table R.11—9: Summary of various ranges of CBB - lethality (mmol/kg ww). 


Mode of action and source Narcosis AChE inhibitors Respiratory inhibitors 


Sijm (2004) 2 0.01 0.001 


Thompson and Stewart (2003) 2-8 0.000001 – 10 0.000001 – 10 


Barron et al. (2002) 0.03 – 450 0.00004 – 29 0.00002 - 1.1 (CNS seizure agents) 


McCarty and Mackay (1993) 1.7 – 8 0.05 - 2.7 0.00005 - 0.02 (CNS seizure agents) 


 


Lipid normalising the chosen CBB of 0.001 mmol/kg ww, and assuming a lipid content of 5%, 


gives a lipid normalised CBB of 0.02 mmol/kg lipid or 0.02 × molecular weight mg/L lipid. 


However, given the uncertainty involved in deciding on the CBB that should be used, it is 


suggested that an application factor of 10, to account for species differences and organ versus 


body differences be applied to this solubility in lipid/octanol, giving an octanol solubility (mg/L 


lipid) of 0.002 × molecular weight. This would mean octanol solubilities of 1 and 2 mg/L n-


octanol (or lipid), respectively, for substances with molecular weights of 500 and 1,000. 


Conclusion: it is proposed that where a chemical has a solubility of less than (0.002 × 


molecular weight) mg/L in octanol it should be assumed that the compound has only a limited 


potential to establish high body burdens and to bioaccumulate. If it does bioaccumulate, it 


would be unlikely to give rise to levels in biota that would cause significant effects. 
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When there are fish or mammalian toxicity or toxicokinetic studies available, all showing no 


chronic toxicity or poor absorption efficiency, and a substance has, in addition, a low solubility 


in octanol, no further bioaccumulation testing would be needed, and the chemical can be 


assigned as no B, no vB. In theory, such a substance could elicit toxic effects after prolonged 


times in aquatic organisms. However, the chance such a thing would occur would be very low. 


When there are no other studies available, and a substance has a low solubility in octanol, it is 


probable that other types of information (persistence, molecular size) would need be taken 


into account in deciding on bioaccumulation testing. It would also be helpful if testing, of the 


nature discussed above, were needed for other regulations, that might be useful in this 


evaluation, then the need for bioconcentration testing could be assessed when the new data 


became available. 


Other indicators for further consideration 


The two indicators, molecular size and lipid solubility, are the most frequently cited physical 


limitations for low bioconcentration. However, there are other indicators that could also be 


used for indicating whether the bioconcentration of a chemical is limited or reduced despite 


having a Log Kow > 4.5. These include: 


 Biotransformation - discussed in the TF report, ECETOC, 2005, (de Wolf et al., 1992, 1993; 


Dyer et al., 2003) and clearly needing development to improve how such information may 


be used; 


 Other indicators for low uptake, these could for example include 


 lack of observed skin permeability (this alone not without substantiating that it is 


significant less than uptake in fish), 


 very low uptake in long term mammalian studies, and/or 


 low chronic systemic toxicity in long term mammalian and/ or ecotoxicity (fish) studies. 


Both these approaches would benefit from further research and investigation for their potential 


to indicate limited or reduced bioconcentration. While it is not recommended, based on the 


current level of information, to use such indicators alone to predict low bioconcentration, they 


can act as supporting information to other indicators in arriving at this conclusion. 







Chapter R.11: PBT/vPvB assessment 


Version 2.0 – November 2014 95 


  


References 


Anliker R and Moser P (1987) The limits of bioaccumulation of organic pigments in fish: Their 


relation to the partition coefficient and the solubility in water and octanol. Ecotoxicol Environ 


Saf 13:43-52. 


Anliker R, Moser P and Poppinger D (1988) Bioaccumulation of dyestuffs and organic pigments 


in fish. Relationships to hydrophobicity and steric factors. Chemosphere 17:1631-44. 


Anonymous (2004) Fish, Dietary Bioaccumulation Study Protocol, based on a version adapted 


by the TC NES subgroup on PBTs of the original protocol developed for and used by ExxonMobil 


Biomedical Sciences, Inc (EMBSI). 


Barron MG, Anderson MJ, Lipton J and Dixon DG (1997) Evaluation of critical body residue 


QSARs for predicting organic chemical toxicity to aquatic organisms. SAR QSAR Environ Res 


6:47-62. 


Barron MG, Hansen JA and Lipton J (2002) Association between contaminant tissue residues 


and effects in aquatic organisms. Rev Environ Contam Toxicol 173:1-37. 


Banerjee S and Baughman GL (1991) Bioconcentration factors and lipid solubility. Environ Sci 


Technol 25:536-9. 


Burreau S, Zebuhr Y, Broman D and Ishaq R (2004) Biomagnification of polychlorinated 


biphenyls (PCBs) and polybrominated diphenyl ethers (PBDEs) studies in pike (Esox lucius), 


perch (Perca fluviatilis) and roach (Rutilus rutilus) from the Baltic Sea. Chemosphere 55:1043–


52. 


Chessells M, Hawker DW and Connell DW (1992) Influence of solubility in lipid on 


bioconcentration of hydrophobic compounds. Ecotoxicol Environ Saf 23:260-73. 


de Wolf W, de Bruijn JHM, Seinen W and Hermens JLM (1992) Influence of biotransformation 


on the relationship between bioconcentration factors and octanol-water partition coefficients. 


Env Sci Technol 26:1197-201. 


de Wolf, W, Seinen W, Hermens JLM (1993) Biotransformation and toxicokinetics of 


trichloroanilines in fish in relation to their hydrophobicity. Arch Environ Contam Toxicol 


25:110-7. 


Dimitrov SD, Dimitrova NC, Walker JD, Veith GD and Mekenyan OG (2002) Predicting 


bioconcentration factors of highly hydrophobic chemicals: effects of molecular size. Pure and 


Applied Chemistry 74:1823-30. 


Dimitrov SD, Dimitrova NC, Walker JD, Veith GD and Mekenyan OG (2003) Bioconcentration 


potential predictions based on molecular attributes - an early warning approach for chemicals 


found in humans, fish and wildlife. QSAR Comb Sci 22:58-68. 


Dimitrov SD, Dimitrova NC, Parkerton T, Comber M, Bonnell M and Mekenyan O (2005) Base-


line model for identifying the bioaccumulation potential of chemicals, SAR QSAR Environ Res 


16:531-54. 


Dyer SD, Bernhard MJ and Versteeg DJ (2004) Identification of an in vitro method for 


estimating the bioconcentration of surfactants in fish. In ERASM final report, pp 1-66 Brussels, 


Belgium (http://www.erasm.org/study.htm).   


EC (2003) 2nd edition of the Technical Guidance Document in support of Commission Directive 


93/67/EEC on Risk Assessment for new notified substances, Commission Regulation (EC) No 


1488/94 on Risk Assessment for existing substances and Directive 98/8/EC of the European 


Parliament and of the Council concerning the placing of biocidal products on the market. Office 


for Official Publications of the European Communities, Luxembourg. 



http://www.erasm.org/study.htm





96 


Chapter R.11: PBT/vPvB assessment 


Version 2.0 – November 2014 


 
ECETOC (2005) Alternative Testing Approaches in Environmental Safety Assessment, Technical 


Report No 97, European Centre for Ecotoxicology and Toxicology of Chemicals, Brussels, 


Belgium (available at: http://www.ecetoc.org/technical-reports).  


Hardy R, MacKie PR, Whittle KJ and McIntyre AD (1974) Discrimination in the assimilation of n-


alkanes in fish, Nature 252:577-8. 


Hodgeson E and Levi PE (1994) In: Introduction to Biochemical Toxicology. Appleton & Lange 


(Eds) Norwalk, CT, USA. pp. 11-48; 75-131; 177-192. 


Józan M and Takács-Novák K (1997) Determination of solubilities in water and 1-octanol of 


nitrogen-bridgehead heterocyclic compounds. Int J Pharm 159:233-42. 


Lipinski CA, Lombardo F, Dominy BW and Feeney PJ (1997) Experimental and computational 


approaches to estimate solubility and permeability in drug discovery and development settings. 


Adv Drug Deliv Rev 23:3-25. 


Loonen H, Tonkes M, Parsons JR, Govers HAJ (1994) Bioconcentration of polychlorinated 


dibenzo-p-dioxins and polychlorinated dibenzofurans in guppies after aqueous exposure to a 


complex PCDD/PCDF mixture: Relationship with molecular structure. Aquatic Toxicol 30:153-


69. 


McCarty LS (1986) The relationship between aquatic toxicity QSARs and bioconcentration for 


some organic chemicals. Environ Toxicol Chem 5:1071-80. 


McCarty LS and MacKay D (1993) Enhancing ecotoxicological modeling and assessment, 


Environ Sci Technol 27:1719-28. 


OECD (2012) Organization for Economic Cooperation and Development. Guidelines for Testing 


of Chemicals No. 305. Bioaccumulation in Fish: Aqueous and Dietary Exposure. Paris. 


Opperhuizen A, van der Velde EW, Gobas FAPC, Liem DAK and van der Steen JMD (1985) 


Relationship between bioconcentration in fish and steric factors of hydrophobic chemicals. 


Chemosphere 14:1871-96. 


Opperhuizen A, Damen HWJ, Asyee GM and van der Steen JMD (1987) Uptake and elimination 


by fish of polydimethylsiloxanes (Silicones) after dietary and aqueous exposure. Toxicol 


Environ Chem 13:265-85. 


Opperhuizen A and Sijm DTHM (1990) Bioaccumulation and biotransformation of 


polychlorinated dibenzo-p-dioxins and dibenzofurans in fish. Environ Toxicol Chem 9:175-86. 


Proudfoot JR (2005) The evolution of synthetic oral durg properties. Bioorg Med Chem Lett 


15:1087-90. 


Rekker RF and Mannhold R (1992) Calculation of drug lipophilicity, VCH, Weinheim (cited at 


http://www.voeding.tno.nl/ProductSheet.cfm?PNR=037e) 


Sijm DTHM and Hermens JLM (2000) Internal effect concentrations: Link between 


bioaccumulation and ecotoxicity for organic chemicals, In: The Handbook of Environmental 


Chemistry, Beek B (Ed) Volume 2-J. Bioaccumulation. New Aspects and Developments, pp. 


167-99. 


Sijm DTHM, Wever H and Opperhuizen A (1993) Congener specific biotransformation and 


bioaccumulation of PCDDs and PCDFs from fly ash in fish. Environ Toxicol Chem 12:1895-907. 


Sijm DTHM (2004) Personal communication to some members of the TCNES sub-group on 


PBTs. 


TGD (2003) Technical Guidance Document on Risk Assesment, Part II, EUR 20418 EN/2, 


European Chemicals Bureau. 


Thompson RS and Stewart KM (2003) Critical Body Burdens : A review of the literature and 


identification of experimental data requirements, BL7549/B, CEFIC-LRI. 



http://www.ecetoc.org/technical-reports

http://www.voeding.tno.nl/ProductSheet.cfm?PNR=037e





Chapter R.11: PBT/vPvB assessment 


Version 2.0 – November 2014 97 


  
US EPA (1999) Category for persistent, bioaccumulative and toxic new chemical substances. 


Feb Reg 64:60194-60204. 


Van Wezel AP and Opperhuizen A (1995) Narcosis due to environmental pollutants in aquatic 


organisms: residue-based toxicity mechanisms and membrane burdens. Crit Rev Toxicol 


25:255-79. 


Vieth M, Siegel MG, Higgs RE, Watson IA, Robertson DH, Savin KA, Durst GL and Hipskind PA 


(2004) Characteristic physical properties and structural fragments of marketed oral drugs. J 


Med Chem 47:224–32. 


Wenlock MC, Austin RP, Barton P, Davis AM and Leeson PD (2003) A Comparison of 


Physiochemical Property Profiles of Development and Marketed Oral Drugs. J Med Chem 


46:1250-6. 







98 


Chapter R.11: PBT/vPvB assessment 


Version 2.0 – November 2014 


 
Appendix R.11—1 Annex 1 


DEVELOPMENT OF A LOG KOW CUT-OFF VALUE FOR THE B-CRITERION IN THE PBT-


ASSESSMENT 


 


The following assessment was based on the same data set used for development of the Dmax ave 


indicators (Dimitrov et al., 2005, see main paper). Since publication the data set has been 


extended by Dimitrov, and will be published in 2007. This was the dataset used for this 


exercise. With respect to the database used for the development of the cut-off value it is 


important to realize that the database comprises two data sets obtained from ExxonMobil and 


MITI. A quality assessment was made of the MITI data (as described in Dimitrov et al.) and 


consequently the assessed data does not contain all the MITI data and may contain values that 


may not be considered as reliable by the TC-NES PBT WG. The experimental data from 


ExxonMobil are generated from fish-feeding studies, but only cover substances with Log Kow 


values of < 7. For these reasons, it is recommended that this indicator (and those in the main 


paper) be re-evaluated when the CEFIC LRI Gold Standard database on BCF is available. 


The fitted lines in Figure R.11—6, Figure R.11—7 and Figure R.11—8 are based on subsets of 


the BCF-dataset and are use to illustrate a limited bioconcentration potential for substances 


with high Kow-values. However, they are not to be used as a QSAR to estimate BCF from Log 


Kow (see Section R.7.10 of the Guidance on IR&CSA, Chapter R.7c, 


http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-


requirements-and-chemical-safety-assessment). 


For substances with a Log Kow higher than 9.3 (based on CLogP) it was estimated that the 


maximum BCF value is equal to 2000. The 95% confidence interval for this exercise is 9.5 


(Figure R.11—6). 


 


 


Figure R.11—6: Log BCF v calculated Log Kow. 
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Figure R.11—7 plots the available BCF data against measured Log Kow values. No experimental 


were available above Log Kow of 8.5 apart from estimates by HPLC. This supports the belief 


that this is the limit of current state-of-the-art techniques for the determination of Log Kow (i.e. 


slow-stirring and column elution). 


 


 


Figure R.11—7: LogBCF v measured log Kow. 


The relevance and experimental difficulties of conducting aqueous exposure on substances 


with very high Log Kow must be questioned. Therefore it was decided to repeat the calculation 


with the BCFs from feeding experiments only (Figure R.11—8). The data for very hydrophobic 


compounds are limited and there were 15 values for substances with calculated Log Kow values 


above 7. None of these 15 reached the same level of BCF as the highest BCFs between Log Kow 


values of 6.5 and 7.0 when compared to the parabolic relationship in figure 2. Of these 15, 


three substances had calculated Log Kow values above 8, one is a vB substance and one is a B 


substance (very close to vB). 
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Figure R.11—8: LogBCF derived from feeding studies versus calculated Log Kow. 


 


Summarized, the results of Figure R.11—6 to Figure R.11—8 suggest that the B-criterion is 


unlikely to be triggered for substances with a Log Kow higher than 10. As with the other 


indicators described in the main paper, a Log Kow-value higher than 10 should be used in a 


Weight-of-Evidence approach in combination with the other indicators. 


1 2 3 4 5 6 7 8 9


0.0


0.5


1.0


1.5


2.0


2.5


3.0


3.5


4.0


4.5


5.0


5.5


6.0


6.5


log Kow (ClogP)


lo
g
 B


C
F


 (
fe


ed
in


g
 t


es
t 


o
n


ly
)







Chapter R.11: PBT/vPvB assessment 


Version 2.0 – November 2014 101 


  
Appendix R.11—1 Annex 2 


GRAPHIC DEFINITIONS FOR THE MOLECULAR DIMENSIONS USED IN THE MAIN 


PAPER 


 Maximum molecular length (MML) – the diameter of the smallest sphere into which the 


molecule would reside, as written, i.e. not accounting for conformers 


 Maximum diameter, Dmax – the diameter of the smallest sphere into which the molecule 


may be placed. Often this will be the same as the MML, especially for rigid molecules. 


However, when flexible molecules are assessed, energetically reasonable conformers could 


be present for which this is very different. The average value of Dmax for “energetically 


stable” conformers is used, i.e. Dmax ave. 


 (Maximum) Cross-sectional diameter – the diameter of the smallest cylinder into which the 


molecule may be placed. Again different conformers will have different cross-sectional 


diameters. 


 


 


Conformer 1 (Ho = -84.5 kcal/mol), Dmax = 21.4; Deff = 4.99; Dmin = 4.92 


 


 


 


Conformer 2 (Ho = -71.8 kcal/mol), Dmax = 19.8; Deff = 6.63; Dmin = 5.12 
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Conformer 3 (Ho = -68.5 kcal/mol), Dmax = 14.0; Deff = 11.5; Dmin = 5.52 


 


Example Softwares 


OASIS 


To calculate Dmax ave conformational analysis of the molecule needs to be conducted. This is 


done by estimating Dmax of each conformers and then the average Dmax values across the 


conformers. An OASIS software module is used to generate the energetically stable conformers 


representing conformational space of the molecules. The method is based on genetic algorithm 


(GA) generating a final number of structurally diverse conformers to best represent 


conformational space of the molecules (Mekenyan et al., 1999 and 2005). For this purpose the 


algorithm minimizes 3D similarity among the generated conformers. The application of GA 


makes the problem computationally feasible even for large, flexible molecules, at the cost of 


non-deterministic character of the algorithm. In contrast to traditional GA, the fitness of a 


conformer is not quantified individually, but only in conjunction with the population it belongs 


to. The approach handles the following stereochemical and conformational degrees of freedom: 


 rotation around acyclic single and double bonds, 


 inversion of stereocenters, 


 flip of free corners in saturated rings, 


 reflection of pyramids on the junction of two or three saturated rings. 


The latter two were introduced to encompass structural diversity of polycyclic structures. When 


strained conformers are obtained by any of the algorithms the possible violations of imposed 


geometric constraints are corrected with a strain-relief procedure (pseudo molecular 


mechanics; PMM) based on a truncated force field energy-like function, where the electrostatic 


terms are omitted (Ivanov et al., 1994). Geometry optimization is further completed by 


quantum-chemical methods. MOPAC 93 (Stewart, 1990 and 1993) is employed by making use 


of the AM1 Hamiltonian. Next, the conformers are screened to eliminate those, whose heat of 


formation, DHfo, is greater from the DHfo associated with the conformer with absolute energy 


minimum by user defined threshold - to be within the range of 20 kcal/Mol (or 15 kcal/mol) 


threshold from the low(est) energy conformers (Wiese and Brooks, 1994). Subsequently, 


conformational degeneracy, due to molecular symmetry and geometry convergence is detected 


within a user defined torsion angle resolution. 


Calculation of the 3D Dimension of a Molecule 


A molecular modelling program, e.g. Molecular Modelling Pro, uses a 2D molecular structure as 


a starting point for the calculation. In the 1st step the program calculates the least strained 3D 
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conformer using e.g. MOLY Minimizer as built in the Molecular Modelling Pro. Normally this 


minimizing of strain requires multiple steps. If the strain energy is minimized the program 


calculates the 2nd step the 3D molecular dimensions (x length, y width, z depth) e.g. in 


Angstrom. Based on these x,y,z dimensions Molecular Modelling Pro is able to calculate a 


global maximum and minimum which can be used a Dmax. 


OECD QSAR Toolbox 


The development of this resource, which is currently in development, will include a database of 


chemical structures and associated information, CAS numbers etc. Currently, it is understood 


that included in the associated information will be a calculated Dmax , derived by OASIS and 


based on a 2D structure. A value of this type should be used with extreme caution and as an 


indicator as to the possible utility of the approach. It is not recommended at this stage to use 


this value in the same way as a derived Dmax ave as described in the full paper. 
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Appendix R.11—1 Annex 3 


EXAMPLES - USE OF THE INDICATORS FOR LIMITED BIOACCUMULATION 


 


Example R.11-1 


Indicator : n-Octanol solubility 


Name Pigment Red 168 


 


CAS No. 4378-61-4 


Mol weight (g/Mol) 464 


Co (µg/L) 124 


CBB (µg/L) 928 


Co < CBB YES 


Log Co/Cw 1.1 


Remark: 


The n-octanol solubility Co of Pigment Red 168 is well below the Critical Body Burden (CBB) 


which is an indicator of low bioaccumulation potential. In addition the Log Co/Cw 


(octanol/water) is 1.1 which means low uptake through biological membrane. 


 


 


Example R.11-2 


Indicator : Kow > 10 


Name ODBPA 


 


CAS No. 2082-79-3 


Mol weight (g/Mol) 531 


Log Kow 13.4 


Remark: 


ODBPA has a reduced potential for bioaccumulation. 


In a Biodegradation test at low substance concentration and specific substance analysis ready 


biodegradability could be achieved. The transformation products formed are neither PBT nor 


vPvB. 
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Example R.11-3 


Indicator : Average Size > 17A and MW > 1100 g/Mol PLUS Log Kow > 10 


Name PETP 


 


CAS No. 6683-19-8 


Mol weight (g/Mol) 1178 


Average size (A) 17.9 


log Kow 19.6 


Remark: 


The indicators average size > 17A and MW > 1100 g/Mol are fulfilled (substance is considered 


not B). In addition Log Kow is > 10 which means that the bioaccumulation potential is low. For 


more information see Appendix R.11—2, Example R.11-6.  


 


Example R.11-4 


Indicator :  Average Size > 17A and MW > 700 g/Mol PLUS Octanol solubility 


Name Pigment Red 83 


 


CAS No. 5567-15-7 


Mol weight (g/Mol) 818 


Average size (A) 20 


Co (µg/L) 9 


CBB (µg/L) 1636 


Co < CBB YES 


Remark: 


The indicator average size > 17 A & MW > 700 g/Mol are fulfilled (substance is considered not 


vB). In addition the octanol solubility is very well below the Critical Body Burden (CBB) which 


means that the bioaccumulation potential is low. 
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Appendix R.11—2: Assessment of substances requiring special consideration during 


testing. 


 


Table R.11—10: List of antioxidants (from Ullmann, 1995). 


Antioxidant type CAS No.  
MW  
(g/Mol) 


calc. Kow 
(KOWWin) 


Hindered Phenols 


1 Phenol, 2,6-bis(1,1-dimethylethyl)-4-methyl- (BHT) 128-37-0 220 5.1 


2 
Benzenepropanoic acid, 3,5-bis(1,1-dimethylethyl)-4-
hydroxy-, octadecyl ester 


2082-79-3 531 13.4 


3 
Phenol, 4,4',4"-[(2,4,6-Trimethyl-1,3,5-
benzentriyl)tris(methylene)] 


1709-70-2 775 17.2 


4 
Benzenepropanoic acid, 3,5-bis(1,1-dimethylethyl)-4-


hydroxy-, 2,2-bis[[3-[3,5-bis(1,1-dimethylethyl)-4-
hydroxyphenyl]-1-oxopropoxy]methyl]-1,3-propanediyl ester 


6683-19-8 1178 19.6 


Amines 


5 1,4-Benzenediamine, N-(1-methylethyl)-N'-phenyl- 101-72-4 226 3.3 


Phosphites & Phosphonites 


6 
2,4,8,10-Tetraoxa-3,9-diphosphaspiro 5.5 undecane, 3,9-bis 
2,4-bis(1,1-dimethylethyl)phenoxy - 


26741-53-7 605 10.9 


7 
12H-Dibenzo[d,g][1,3,2]dioxaphosphocin, 2,4,8,10-
tetrakis(1,1-dimethylethyl)-6-fluoro-12-methyl- (9CI) 


118337-09-0 487 12.8 


8 
12H-Dibenzo[d,g][1,3,2]dioxaphosphocin, 2,4,8,10-
tetrakis(1,1-dimethylethyl)-6-[(2-ethylhexyl)oxy]-  


126050-54-2 583 14.9 


9 
2,4,8,10-Tetraoxa-3,9-diphosphaspiro 5.5 undecane, 3,9-
bis(octadecyloxy)- 


3806-34-6 733 15.1 


10 Phenol, 2,4-bis(1,1-dimethylethyl)-, phosphite (3:1) 31570-04-4 647 18.1 


11 Phenol, nonyl-, phosphite (3:1) (TNPP) 26523-78-4 689 20.1 


12 
Phosphonous acid, [1,1 -biphenyl]-4,4 -diylbis-, tetrakis[2,4-
bis(1,1-dimethylethyl)phenyl] ester 


38613-77-3 1035 27.2 


Organosulfur compounds 


13 Propanoic acid, 3,3'-thiobis-, didodecyl ester 123-28-4 515 11.8 


14 Propanoic acid, 3,3 -thiobis-, ditetradecyl ester 16545-54-3 571 13.8 


15 Propanoic acid, 3,3'-thiobis-, dioctadecyl ester 693-36-7 683 17.7 


16 Disulfide, dioctadecyl 2500-88-1 571 18.6 


17 
Propanoic acid, 3-(dodecylthio)-, 2,2-bis[[3-(dodecylthio)-1-
oxopropoxy]methyl]-1,3-propanediyl ester 


29598-76-3 1162 24.8 


Oxamides 


18 
Benzenepropanoic acid, 3,5-bis(1,1-dimethylethyl)-4-


hydroxy-, 2-[3-[3,5-bis(1,1-dimethylethyl)-4-
hydroxyphenyl]-1-oxopropyl]hydrazide 


32687-78-8 553 7.8 
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1. Examples for Assessment of Substances with high Log Kow 


Example R.11-5  


Propanioic acid, 3,3’-thiobis-, dioctadecyl ester, CAS No. 693-36-7 


Table R.11—11: Properties of the antioxidant. 


Parameter Value 


Molecular weight (g/Mol) 683 


Water solubility (mg/L) << 1 


Log Kow (calculated) 17.7 


Ready biodegradable (OECD TG 301B) No 


T Criteria fulfilled No 


 


 


Structure  


 


 


STEP 1 Calculated / measured Log Kow 


 Log Kow calculated is 17.7 


STEP 2 Assessment type to be applied 


 Log Kow is > 10 and the T criteria is not fulfilled, this means a vPvB Assessment 


according Step 3 


STEP 3 vPvB Assessment 


STEP 3a Persistence check 


 The substance has two ester bonds. Cleaving the ester would lead to 2 Mol of 1-


Octadecanol (1) and 1 Mol of 3,3’-Dithiobispropionic acid (2). Both substances 


(1) and (2) are readily biodegradable and are therefore no PBT or vPvB 


substances. The antioxidant itself is not readily biodegradable in a classical OECD 


TG 301B Sturm test at the usual high substance concentrations although the 


esters could be cleaved. The reason is the very low bioavailability of the 


substance. The biodegradation rate is therefore controlled by the dissolution 


rate. When the ready test (OECD TG 301D Closed Bottle Test) is carried out at 


low concentrations with stirring ready biodegradation can be achieved. In this 


case the assessment is finished with step 3a. 


Conclusion The antioxidant can be transformed in a ready test to metabolites which 


are itself readily biodegradable. Therefore the substance Propanoic acid, 


3,3’-thiobis-, dioctadecyl ester, CAS No. 693-36-7 is not a vPvB 


Substance. 
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Example R.11-6  


Benzenepropanoic acid, 3,5-bis(1,1-dimethylethyl)-4-hydroxy-, 2,2-bis[[3-[3,5-


bis(1,1-dimethylethyl)-4-hydroxyphenyl]-1-oxopropoxy]methyl]-1,3-propanediyl 


ester, CAS No. 6683-19-8    


Table R.11—12: Properties of the antioxidant. 


Parameter Value 


Mol weight (g/Mol) 1178 


Water solubility (µg/L) << 1 


Log Kow (calculated) 19.6 


Ready biodegradable (OECD TG 301B) No 


T criteria fulfilled No 


Structure 


  


 


 


 


 


 


 


 


 


STEP 1 Calculated / measured Log Kow 


 Log Kow calculated is 19.6 


STEP 2 Assessment type to be applied 


 Log Kow is > 10 and T criteria is not fulfilled means vPvB Assessment according 


Step 3 


STEP 3 vPvB Assessment 


STEP 3a Persistence check 


 The substance has 4 ester bonds. Cleaving the ester would lead to 4 Mol of 3,5-


bis(1,1-dimethylethyl)-4-hydroxy-benzenepropanoic acid (1) and Pentaerythrol 


(2). The acid (1) is not readily biodegradable but in an assessment it was 


demonstrated that (1) is not a PBT substance. Pentaerythrol (2) is readily 


biodegradable and is therefore not a PBT or vPvB substance. The antioxidant 


itself is not readily biodegradable in a classical OECD TG 301B Sturm test at high 


substance concentrations although the esters could be cleaved. The reason is the 


very low bioavailable of the substance. The biodegradation rate is therefore 


controlled by the dissolution rate. Due to the extremely low water solubility of 


the antioxidant a ready test at lower substance concentration will not result in 
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ready biodegradation. In this case the assessment needs to proceed with step 


3b. 


STEP 3b Bioaccumulation check 


 Supporting information 


 Results from Animal studies 


 a) OECD TG 305 BCF Study 


 The Study is regarded as invalid as the substance was tested above water 


solubility but indicate low bioaccumulation 


 b) Animal ADE Studies 


 Adsorption, Distribution and Eliminations (ADE) Studies carried out with 


radiolabelled material show low adsorption of the substance. Adsorbed 


radioactivity is most likely starting material 


 MW and size criteria 


 Dmax > 1.7 nm and MW > 700 g/Mol is fulfilled, substance has a Dmax of 1.79 nm 


and a MW of 1178 g/Mol 


Conclusion Although the antioxidant has ester bonds which could be cleaved ready 


biodegration cannot be achieved due to the very low (bio)availabilty of the 


substance. But there are several information available which support the low 


bioaccumulation potential based on the Log Kow > 10. There are animal studies 


available (fish and rat) demonstrating low adsorption of the substance. In 


addition the MW and size criteria for low bioaccumulation potential are fulfilled as 


well (see Annex 1 ‘Indicators for limited Bioaccumulation’). 


 Based on the available information with respect to the bioaccumulation 


potential and the likely metabolites it can be concluded in a Weight-of-


Evidence approach that the antioxidant is not a vPvB substance. 
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Example R.11-7  


Tris(2,4-di-tert-butylphenyl)phosphite, CAS No. 31570-04-0 


Table R.11—13: Properties of the antioxidant. 


Parameter Value 


Mol weight (g/Mol) 632 


Water solubility (mg/L) << 1 


Log Kow (calculated) 18.1 


Ready biodegradable (OECD TG 301B) No 


T Criteria fulfilled No 


Structure  


 


 


 


 


 


STEP 1 Calculated / measured Log Kow 


 Log Kow calculated is 18.1 


STEP 2 Assessment type to be applied 


 Log Kow is > 10 and the T criteria is not fulfilled, this means a vPvB Assessment 


according Step 3 


STEP 3 vPvB Assessment 


STEP 3a Persistence check 


 The substance has three ester bonds. Cleaving the ester would lead to 3 Mol of 


2,4-Ditert.butylphenol (1) and 1 Mol of phosphite (2). (1) is not a PBT or vPvB 


Substance (EU, 2005) and (2) is an inorganic salt and no PBT or vPvB substance. 


The antioxidant itself is not readily biodegradable in a classical OECD TG 301B 


Sturm test. For metabolic reasons ready biodegration may not be achieved even 


at lower concentration. But hydrolysis at low concentration using radiolabelled 


material may result in abiotic transformation. 


STEP 3b Bioaccumulation check 


 Log Kow is > 10 but no further indication for limited bioaccumulation is fulfilled. 


STEP 4 Overall conclusion 


 In this case the indicator Log Kow > 10 is of limited value as the substances does 


not readily biodegrade even at low concentrations and no additional indicators 


for limited bioaccumulation are available. 


 In this case a hydrolysis study with radiolabelled material is warranted. 


If the half-life of the hydrolysis is > 40 days a bioaccumulation study 


needs to be carried out. 
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Table R.11—14: Octanol and water solubility of pigments, critical body burden for 


narcotic mode of action and Log Coctanol/Cwater (ETAD, 2006). 


Pigment class Colour  


index 


MW 


(g/Mol) 
 


Octanol  
solubility  


Co (µg/L)  


Critical  
Body  


Burden 


(CBB) 
(µg/L) 


Co<CBB 


 


Water  
solubility  


Cw (µg/L) 


Log Co/Cw 


Anthanthrone  P.R. 168  464   124   928 YES   10.8 1.1 


Anthraquinone  P.R. 177  444   70   888 YES   230 -0.5 


Benzimidazolone  P.R. 176  573   15   1146 YES   1.9 0.9 


Benzimidazolone  P.R. 208  524   83   1048 YES   3.2 1,4 


Benzimidazolone  P.Y. 151  381   210   762 YES   17.8 1.1 


b-Naphthol  P.O. 5 338   1760   676 NO   7 2.4 


b-Naphthol  
P.R. 53:1 
(salt)  


445   1250   890 NO   1250 0.0 


BONA *  
P.R. 48:2 
(salt)  


461   170   922 YES   650 -0.6 


BONA  
P.R. 57:1 
(salt)  


426   850   852 YES   1800 -0.3 


Diarylide Yellow*  P.Y. 12  630   48   1260 YES   0.8 1.8 


Diarylide Yellow  P.Y. 12  630   50   1260 YES   0,4 2.1 


Diarylide Yellow  P.Y. 13  686   22   1372 YES   0.8 1.4 


Diarylide Yellow  P.Y. 14  658   3   1316 YES   
analytical 
problems  


  


Diarylide Yellow  P.Y. 83  818   9   1636 YES   
analytical 
problems  


  


Diketopyrrolopyrrole 
Pigment (DPP)  


P.R. 254 357   30   714 YES   
analytical 
problems  


  


Dioxazin  P.V. 23  589   330   1178 YES   25 1.1 


Disazo 
Condensation  


P.Y. 93  937   200   1874 YES   110 0.3 


BONA = beta Oxynapthoic acid 


* octanol is saturated with water, water is saturated with octanol 
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Table R.11—14 (continued) Octanol and water solubility of pigments, critical body 


burden for narcotic mode of action and Log Coctanol/Cwater (ETAD, 2006). 


Pigment class Colour  


index 


MW 


(g/Mol) 
 


Octanol  
solubility  


Co (µg/L)  


Critical  
Body  


Burden 


(CBB) 
(µg/L) 


Co<CBB 


 


Water  
solubility  


Cw (µg/L) 


Log Co/Cw 


Disazopyrazolone  P.O. 13  624  51  1248 YES  1.4 1.6 


Isoindolinone  P.Y. 110  642  315  1284 YES  230 0.1 


Monoazo Yellow  P.Y. 74  386  740  772 YES  7.6 2.0 


Naphthol AS  P.R. 112  485  3310  970 NO  9.8 2.5 


Naphthol AS  P.R. 170  454  225  908 YES  11.9 1.3 


Perinone  P.O. 43  412  13  824 YES  7.2 0.3 


Perylene  P.R. 149  599 < 12 > 1198 YES  
analytical 
problems  


 


Perylene  P.Black31 599  96  1198 YES  
analytical 
problems  


 


Perylene  P.R. 179  576 < 10 > 1152 YES < 8 0.1 


Perylene  P.R. 224  392 < 100 > 784 YES < 5 1.3 


Phthaloblue, 
metalfree  


P.Blue16  515 < 10,1 > 1030 YES < 10 0.0 


Phthalocyanine  P.G. 7  1127 < 10 > 2254 YES < 10 0.0 


Phthalocyanine  P.B.15  576 < 7 > 1152 YES < 7 0.0 


Quinacridone  P.R. 122  340  600  680 YES  19.6 1.5 


Quinacridone  P.V. 19  312  1360  624 NO  10.3 2.1 


Quinophthalone  P.Y. 138  694  225   1388 YES   10 1.4 
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2. Example for an assessment strategy for substances with low octanol and water 


solubility 


Example Pigment Yellow 12, CAS No. 6358-85-6 


Table R.11—15: Data for Pigment Yellow 12. 


Parameter Value 


Mol weight (g/Mol) 630 


Water solubility (µg/L) 0.4 


Octanol solubility (µg/L) 50 


CBB (µg/L) 1260 


Co << CBB YES 


Log Co/Cw 2.1 


Log Co/Cw << 4.5 YES 


Aquatic ecotoxicity L(E)C50 (mg/L) >> 0.1 


14-C Pharmacokinetic male rat 
No uptake 


Complete excretion through faeces 


STEP 1 Solubility measurement of Octanol and Water 


 Octanol solubility is 50 µg/L and Water solubility 0.4 µg/L, Log Co/CW = 2.1 


STEP 2 B and T Assessment 


 Co < CBB and Log Co/CW < 4.5  


 Neither exceedance of CBB nor uptake via membrane is likely. Rat 14C 


Pharmacokinetic study confirms reduced uptake. 


STEP 3 Weight-of-Evidence approach 


 In a Weight-of-Evidence approach based on Co, Log Co/CW as well as on 


pharmacokinetic data it can be concluded that Pigment Yellow 12 is not a vPvB 


Substance and no further test is warranted. 


References 


ETAD (2006) Measurements of Octanol and Water solubility of Pigments, carried out by ETAD 


Member companies, Data ownership is with ETAD. 


Ullmann (1995) Encyclopaedia of Industrial Chemistry, Section Antioxidants. 
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Appendix R.11—3: PBT assessment of UVCB petroleum substances. 


 


Step 1: Characterisation of the petroleum substance 


Due to their derivation from natural crude oils and the refining processes used in their 


production, petroleum substances are complex mixtures of hydrocarbons, often of variable 


composition. Many petroleum substances are produced in very high tonnages to a range of 


technical specifications, with the precise chemical composition of particular substances, rarely 


if ever characterized. Since these substances are typically separated on the basis of distillation, 


the technical specifications usually include a boiling range. These ranges correlate with carbon 


number ranges, while the nature of the original crude oil and subsequence refinery processing 


influence the types of hydrocarbon structures present. The CAS definitions established for the 


various petroleum substance streams generally reflect this, including final refinery process; 


boiling range; carbon number range and predominant hydrocarbon types present. 


For most petroleum substances, the complexity of the chemical composition is such that that it 


is beyond the capability of routine analytical methodology to obtain complete characterisation. 


Typical substances may consist of predominantly mixtures of straight and branched chain 


alkanes, single and multiple naphthenic ring structures (often with alkyl side chains), single 


and multiple aromatic ring structures (often with alkyl side chains). As the molecular weights 


of the constituent hydrocarbons increase, the number and complexity of possible structures 


(isomeric forms) increases exponentially. 


For the purposes of a PBT assessment, when required, it is suggested that an analytical 


approach based on Total Petroleum Hydrocarbon (e.g. TNRCC Method 1005) methods should 


be used. Other alternative methods (e.g. 2D-GC) are also becoming available that offer higher 


resolution that may also be helpful in being more precise in the exact type of structures 


present, (Forbes et al., 2006). 


The outcome of this step should be a matrix of hydrocarbon blocks, with a minimum of boiling 


point range and %contribution to the petroleum substance. With 2D-GC this characterisation 


can be extended to include broad descriptions of structures including alkanes, isoalkanes, 


naphthenics, etc. 


Step 2: Assessment of available data 


The next step is to collate the available information on the petroleum substances being 


assessed. Where this is done as part of a category, there will be need for a good justification, 


which could also include analytical characterisation of a category. The assessment of the data 


will follow similar lines than for any data examination, including the extent to which the 


petroleum substances were characterised or described, the type of protocol followed and the 


quality of the information obtained for the respective endpoints. 


Step 3: Assessment of persistence (P) 


The first part of the P assessment would be to examine the available data, and in particular 


attempt to identify whether the petroleum substances under investigation could be considered 


to be ready biodegradable. As discussed in Section R.11.4.1.1 ((i) Persistence), for 


homologous substances, where there is convincing evidence of ready biodegradation of the 


whole substance, e.g. in an OECD TG 301 type test, it can be reasonably assumed that the 


individual components are unlikely to be persistent. 


If there is insufficient evidence for ready biodegradation, then the assessment should proceed 


to the next stage. This involves generating typical structures either from the analysis 


conducted or from other sources of information relevant to the petroleum substances being 
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assessed. Thus for example, Comber et al.(2006) describe how a set of over 1400 structures 


are available for assessing hydrocarbon blocks of petroleum substances. The structures cover a 


wide range of hydrocarbon types including isoparaffinic, normal paraffinic, mono-naphthenic 


(1-ring cycloalkanes), di-naphthenic (2-ring cycloalkanes) and poly-naphthenic, mono-


aromatic, di-aromatic and aromatic (3 to 6-ring cycloalkanes) classes. By correlating the 


predicted boiling point of these structures to the available analytical information, a series of 


blocks can be generated in which these structures are representative of the type potentially 


present in the petroleum substance. 


The assessment can then proceed with assessment of available information on any known 


individual chemicals, e.g. benzene, hexane, pristine etc. This information will in every case be 


insufficient for the assessment of petroleum substances due to the wide range of potential 


structures and the relatively limited information currently available on individual structures 


that are normally not part of an assessment process, as they are rarely isolated or 


manufactured. Consequently the information will need to be supplemented with data from 


predictive models. 


For hydrocarbons, there are two QSAR models that be considered for assessing environmental 


degradation half-lives and a third that could be used for assessing potential metabolites. 


Howard et al. (2005) describe a model that predicts the degradation half-life of a hydrocarbon 


in the environment. The model is well described, including information on the test/training 


sets. In using the model it would be advisable to assess the training and tests sets to ensure 


suitable coverage of the structures being assessed. 


Dimitrov et al. (2007) also describe a new model that combines CATABOL (Jaworska et al., 


2002) with assumptions of first order catabolic transformations. The training and test sets 


include information of petroleum substances as well as observed catabolic pathways compiled 


from various sources including public web sites such as UM-BBD (Ellis et al., 2006). 


Finally, to demonstrate that there are no concerns, caused by potential metabolites (the 


previous assessments are all addressing primary biodegradation), it is recommended that a 


prediction of potential metabolites be made and these also assessed (although the extent of 


this assessment needs to be carefully considered and depend on the type of structures being 


assessed). An example of such a model is CATABOL (Jawoska et al., 2002). 


If these assessments indicate that there are structures or blocks that are of concern, the 


assessment can either proceed to the generation of new information as described in the main 


report or to the bioaccumulation assessment. 


Step 4: Assessment of bioaccumulation (B) 


The B assessment essentially follows the same process as that described for the P assessment 


except that it is highly unlikely that there will be good quality experimental data on petroleum 


substances. Instead the B assessment is more likely to address the individual structures for 


their potential to bioaccumulate. This, as with the P assessment, will start with addressing 


where there is available experimental evidence to be able to draw a conclusion on the B 


properties of blocks or individual structures. 


Where there are insufficient experimental data to be able to make a judgement there are 


several QSAR models available for continuing the process. 


Stewart et al. (2005) describe the work done to BCFWIN v2.16, to re-calibrate the model for 


hydrocarbon type structures by ensuring that the data used was of the highest quality and that 


recently generated information was also incorporated. 


The second model that can be used, Dimitrov et al. (2005) is based on a wide range of good 


quality information and specifically addresses biotransformation, while making an assumption 


about the maximum uptake possible at specific Log Kows. 
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An assessment of the predictions from these models, with available experimental information 


should lead to the identification of those blocks where there are concerns for their potential (or 


realised, if specific structures are assessed) ability to bioconcentrate. 


Where there are blocks that are showing a concern for both P and B properties, it will normally 


lead to the need to generate further higher tier information on these properties. The 


exceptions to this conclusion might be where there are sufficient ecotoxicological data on 


specific structures in the blocks that demonstrate no concern for the T criteria and where the P 


and B properties are sufficiently defined that an evaluation for vPvB is unnecessary. 


Step 5: Assessment of toxicity (T) 


As previously discussed, the assessment of the toxicity of individual substances within a 


petroleum substance is extremely difficult. While the whole substance assessment has been 


accepted for classification purposes (OECD, 2001), the use of this information for the T 


assessment is problematic.. 


For petroleum substances, a model, PETROTOX, has been developed (Redman et al., 2006), 


based on previous work assuming a non-polar narcosis mode of action (McGrath et al., 2004, 


2005). This model, which was developed to predict the ecotoxicity of petroleum substances 


and hydrocarbon blocks, could be used to address individual structures where no experimental 


data is available.  


It should be noted that for the ultimate conclusion on the T property, long-term toxicity test 


results are generally necessary as, at present, no appropriate prediction tools for long-term 


ecotoxicity are available. The prediction tools may be, however, used as supporting tools for 


designing tests and for the interpretation of experimental results.  
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Appendix R.11—4: Bioconcentration studies with benthic and terrestrial invertebrate 


species (BSAF). 


 


In case data are available from bioconcentration studies on benthic and terrestrial invertebrate 


species they may be used as indicator for a high bioaccumulation potential. Results of these 


studies are expressed as biota-to soil/sediment accumulation factor (BSAF). In order to 


compare BSAF with BCF values care must be taken if a species with a very low lipid content 


was used because BCF values are normaly reported on a wet weight basis. Lipid normalization 


(to 5% lipid content) should therefore always be performed, whenever possible for substance 


that are lipid binding.  


The relationship between BSAF and BCF is epressed in the following equation, in which BCF 


could be replaced by the criterion for B or vB. 


 
vBofindicationfor
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lipidBCF
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A terrestrial or benthic (lipid and organic carbon normalized) BSAF value for a substance with a 


Log Kow of 4.5 that exceeds the value of 2 is an indication of a BCF of 2000 and higher, based 


on pore water concentration. Similar for a substance with a Log Kow of 4.5 a BSAF value higher 


than 5 is an indication that the BCF exceeds the value of 5000, based on pore water 


concentration.  


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Figure R.11—9: Relationship between lipid and organic carbon normalised BSAF 


values and Log Kow as indicator for the B and vB criterion.  


The solid line is calculated with a BCF value (5% lipids) from pore water of 2000, the dotted 


line is calculated with a BCF value of 5000. The Log Koc has been calculated according to the 


equation Log Koc = Log Kow - 0.21 by Karickhoff et al. (1979). 


Due to increasing sorption with Log Kow, the BSAF values for calculated BCF values of 2000 and 


5000 rapidly decrease. Therefore, for a substance exceeding Log Kow of 5.5, a BSAF value in 


the order of 0.5 and above indicates high bioaccumulation potential.  


However, lower BSAF values are difficult to interpret in the context of the B and vB assessment 


due to several confounding factors. Sorption and bioconcentration increase with 
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hydrophobicity, and as it is not necessarily in the same manner, sorption is an important 


parameter dependend on soil and substance properties. Bioconcentration might be reduced 


compared to what is expected from Log Kow value but even low BSAF values of 0.1 and lower 


do not necessarily mean that the BCF value based on pore water concentration do not exceed 


5000, because of the strongly increased sorption for highly hydrophobic substances. Moreover, 


sorption might be higher than what is expected from Log Kow because sorption to carbonaceous 


materials may play an important role. Besides that, for these low BSAF values it is often 


difficult to distinguish between real uptake and adsorption to the organisms or interference of 


gut content in the determination of the BSAF values. 


In conclusion, lipid and organic carbon normalized BSAF values of 0.5 and higher are an 


indication of high bioaccumulation. In some cases these values might be considered to be 


enough evidence in itself to assess the substance as B and vB, especially if reliable 


experimental data on pore water concentrations are available and the system is in equilibrium. 


However, lower BSAF values should not be used to the contrary, because low uptake from 


sediment or soil does not imply a low aquatic BCF value. 
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PREFACE 


This document describes the information requirements under REACH with regard to substance 
properties, exposure, uses and risk management measures, and the chemical safety assessment. 
It is part of a series of guidance documents that are aimed at helping all stakeholders with their 
preparation for fulfilling their obligations under the REACH regulation. These documents cover de-
tailed guidance for a range of essential REACH processes as well as for some specific scientific 
and/or technical methods that industry or authorities need to make use of under REACH. 


The guidance documents were drafted and discussed within the REACH Implementation Projects 
(RIPs) led by the European Commission services, involving stakeholders from Member States, in-
dustry and non-governmental organisations. After acceptance by the Member States Competent 
Authorities the guidance documents had been handed over to ECHA for publication and further 
maintenance. Any updates of the guidance are drafted by ECHA and are then subject to a consul-
tation procedure, involving stakeholders from Member States, industry and non-governmental or-
ganisations. For details of the consultation procedure, please see: 


http://echa.europa.eu/doc/FINAL_MB_30_2007_Consultation_procedure_on_guidance.pdf 


The guidance documents can be obtained via the website of the European Chemicals Agency 


http://echa.europa.eu/reach_en.asp 


Further guidance documents will be published on this website when they are finalised or updated. 


 


This document relates to the REACH Regulation (EC) No 1907/2006 of the European Parliament 
and of the Council of 18 December 20061. 


                                                 


1 Corrigendum to Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 
concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European 
Chemicals Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93 and Commis-
sion Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 
93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396, 30.12.2006); amended by Council Regulation (EC) No 1354/2007 of 
15 November 2007 adapting Regulation (EC) No 1907/2006 of the European Parliament and of the Council on the Reg-
istration, Evaluation, Authorisation and Restriction of Chemicals (REACH) by reason of the accession of Bulgaria and 
Romania (OJ L 304, 22.11.2007, p. 1). 
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the metal surface 


o Remove automotive care products (PC6), artist’s sup-
plies (PC5), lawn and garden products (PC22) since it 
largely duplicates other categories 


o Remove PC10 since this is covered under “others” any-
way. 
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GUIDANCE FOR IMPLEMENTING THE UPDATES 


Most of the update in this guidance is of explanatory nature. Also a number of changes have been 
made to the pick-lists containing the different descriptor elements.  


Appendix R.12.7 provides a short guidance to assist companies that have carried out data collec-
tion on uses based on the use descriptor pick-lists in earlier versions of the current guidance. For 
each of the pick-lists it is explained how already collected data can be converted into a form match-
ing i) the pick-lists of the new version 2 of the guidance (stable since 9.11.09) and ii) the entries of 
the related TRA consumer exposure estimates.   The new descriptor list for the environment (Envi-
ronmental Release Categories) did not exist in Version 1 of the guidance, and thus these data 
need to be added to any use description carried out before summer 2009.    
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Where the REACH regulation is cited literally, this is indicated by text in italics between quotes. 
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See Chapter R.20  
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R.12. USE DESCRIPTOR SYSTEM 


R.12.1. Aim of this module 


Under REACH each manufacturer and importer of substances which require an exposure assess-
ment will have to develop, assess and communicate exposure scenarios, covering the entire life 
cycle of the substance. For these purposes he needs to map out all the uses of his substance. 
Such a mapping of uses within a market sector can often be reused for a range of substances, or 
can even be collectively created by several manufacturers/importers. It is therefore important to 
standardise the mapping of uses and to enable linking to exposure scenarios.  
Exposure scenarios will be communicated down the supply chains with the extended safety data 
sheet. For downstream users it is essential to receive standardised short titles of exposure scenar-
ios (meant to flag the scope and applicability of an ES) for the relevant applications of the sub-
stances in their sector, and not a wide range of different scenarios from different suppliers.  


This guidance therefore provides a system of use descriptors to standardise the description of the 
use of substances. This will facilitate: 


 the identification of uses to be provided in the registration dossiers 


 the building of an ES by suppliers, based on communication up and down the supply chain 


 the building of short titles for exposure scenarios  


The use descriptors will help suppliers and users to structure their communication with each other. 
Based on the short titles, the DU should be able to quickly establish whether a received exposure 
scenario may cover his uses. Also vice versa, the use descriptors may also help the downstream 
user to describe in a structured way a use that he wishes to make known to the supplier (see Arti-
cle 37(2)). NOTE: In order to build appropriate exposure scenarios, in many cases the registrant 
will need more information on the conditions of use than just a list of use descriptors.   


Each registrant is also obliged to include a brief general description of all identified uses in his 
Technical Dossier (see chapter 3.5 of IUCLID)2 and in Section 2 of the CSR. It is recommended to 
base the brief general description of use on the descriptor system in this guidance, and to make a 
reference in section 3.5 of IUCLID to the exposure scenarios contained in the CSR (if relevant). 
This is to ensure that the description of identified uses and the title and content of the exposure 
scenarios are consistent with each other. Note: This consistency between the brief general de-
scription of the identified uses and the short titles of the exposure scenario in the CSR is a legal 
requirement laid down in section 5.1.1 of Annex I of REACH.   


Some of the use descriptors reflect exposure related use characteristics. They can therefore be 
used as input parameters to some of the existing exposure estimation tools.  


This chapter aims to explain in more detail the background and the application of the descriptor 
system. The pick-lists with the categories for briefly describing the use are contained in Appendix 
R.12-1 to R.12-6. 


 


                                                 


2 See article 10 (a) (iii) of REACH in connection with section 3.5 of Annex VI 
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R.12.2.The Use Descriptor system 


R.12.2.1. Description of the system 


Seven main groups of actors play a role during the life cycle of the substance: Manufacturers and 
importers of chemical substances (including metals and minerals), companies mixing and blending 
chemicals (formulators) to produce mixtures, distributors3, industrial end-users, professional end-
users and consumers. Importing and distributing are not further addressed in this guidance.  
The use descriptor system is based on five separate descriptor-lists which in combination with 
each other form a brief description of use or an exposure scenario title: 


 The sector of use category (SU) describes in which sector of the economy the substance is 
used. This includes mixing or re-packing of substances at formulator’s level as well as indus-
trial, professional and consumer end-uses4.  


 The chemical product category (PC) describes in which types of chemical products (= sub-
stances as such or in mixtures) 5 the substance is finally contained when it is supplied to end-
uses (by industrial, professional or consumer users). 


 The process category (PROC) describes the application techniques or process types defined 
from the occupational perspective  


 The environmental release category (ERC) describes the broad conditions of use from the en-
vironmental perspective. 


 The article category (AC) describes the type of article into which the substance has eventually 
been processed. This also includes mixtures in their dried or cured form (e.g. dried printing ink 
in newspapers; dried coatings on various surfaces).    


Please also note: In order to achieve harmonisation across the markets, the number of categories 
in the 5 descriptor lists should be kept limited. Sector organisations or single registrants may be 
well advised to only define additional categories if the existing ones really do not fit for a type of 
process, product or sector to be briefly described. If further relevant details of an activity need to be 
described, they can also be addressed within the exposure scenario itself.   


R.12.2.2. Link to exposure estimation tools 


In addition to their description function, some of the descriptor-lists support identification of the 
suitable exposure estimation entry in one of the available Tier 1 exposure estimation tools (see 
Section D.5 in Guidance Chapter D)6. Table R.12.1 provides an overview of the different elements 
of the use descriptor system and their relationship to entries for Tier 1 exposure estimates. 


                                                 


3 Distribution as such is not a use under REACH. However, if distribution includes substance transfers (e.g. refilling) it is 
a use. 
4 The end-use of a substance as such or in a preparation is the last use before the substance becomes part of an article 
matrix, reacts on use (and hence disappears) and/or enters into waste, waste water or air emission. Uses which exclu-
sively aim at making the substance a component in a preparation [mixture] are not end-uses. This differentiation is made 
in order to prevent that each stage of mixing in a longer chain of preparation-makers to be described separately.   
5 The term chemical product covers both substances as such or in a preparation [mixture]. This is meant to allow for both 
description of supplied products only containing a substance as such, as well as for products being preparations.  In the 
context of this guidance, the term also covers metals (including alloys) in their primary form (e.g. ingots, powder).    
6 Tier 1 exposure estimation means a modelled, conservative exposure prediction, based on substance properties and a 
few easily accessible and easy to interpret input parameters. Various tools exist to carry out such estimates. One of 
these is the Targeted Risk Assessment Tool for occupational exposure and consumer exposure developed by ECETOC 
(update published in July 2009, http://www.ECETOC.org ). For the environment, the environmental release categories 
(ERCs) can be used to drive a tier 1 release estimate. Those release estimates enable exposure estimation based on  
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Table R.12-1: Use description and tier 1 exposure estimates 


 Name of descriptor 
list 


Aspect of use described Categories matching the entries of 
one of the available Tier 1 tools 


for exposure estimation 


Three main user groups (first rows in Ap-
pendix R.12-1), relevant for all uses of the 
substance. 


Targeted Risk Assessment for 
worker exposure (TRA) 


SU Sector of use cate-
gory 


Industry and service sectors of use   


Chemical product type in which the sub-
stance is supplied to end use. These 
categories can also be used to describe 
the market sectors (formulating sectors) to 
which the manufacturer potentially sup-
plies his substance. 


 PC Chemical product 
category7 


Consumer product categories, for which a 
Tier 1 exposure estimate can be gener-
ated.   


TRA for consumer exposure for se-
lected product types 


PROC Process category Application techniques or process types 
defined from the occupational perspective


 TRA for worker exposure 


ERC Environmental re-
lease category 


Broad conditions of use defined from the 
environmental perspective, relevant for all 
uses of the substance and the subsequent 
service life in articles 


Environmental release categories 
(ERC)  


Article types in subsequent service and 
waste life, potentially relevant for consum-
ers, workers and environment exposure. 


 AC Article Category 


Consumer article types for which Tier 1 
exposure estimates can be generated.   


TRA for consumer exposure for se-
lected article types.   


 


Please note: When a certain use description category serves as an entry to a Tier 1 exposure es-
timation tool (e.g. PROCs for occupational exposure estimation), the exposure estimation also de-
pends on other parameters not reflected in the category description itself (e.g. availability of local 
exhaust ventilation, concentration of substance, duration of use, application of PPE). Thus one 
PROC may relate to various exposure scenarios and the related exposure estimations. The same 
applies to consumer mixture/article categories and the environmental release categories.   


R.12.3. Definition of the five descriptor-lists 


R.12.3.1. Sector of use [SU] 


Definition and scope 
Appendix R.12-1 provides a list of Sectors of Use.  The 3 main user groups as the key descriptors 
are listed at the top of the table. They represent the minimum level of detail a registrant is expected 
to provide in describing the sector of use, and they are important to the assessor as they help in 
directing the exposure assessment (e.g. selecting the appropriate tools).  The reporting on uses in 
IUCLID and in the CSR is structured according to these main groups.     


                                                                                                                                                                  


EUSES. The release calculation module required for this will be described in the updated Guidance Chapter R.16 on 
environmental exposure estimation.   
7 The same product category can fulfil both functions of PC described here (see R.12.3.2 for more details). 
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Appendix R.12-1 also contains a selection of internationally harmonized NACE (Nomenclature gé-
nérale des Activités économiques dans les Communautés Européennes) categories for classifying 
activities in industry and services. These categories are meant to support a Manufacturer/Importer 
(M/I) in mapping his market beyond his direct customers in the formulating sectors8. Such a map 
may help to develop suitable exposure scenarios covering all end-uses of the substance as such 
or in mixtures, and the subsequent life-cycle stages. It may for example be relevant to flag the sec-
tors of industry for which an ES is applicable, e.g. “closed processing of gases in the semiconduc-
tor industry” or “immersion [dipping] operations in textile finishing”. Linking a certain application 
process (PROC) or environmental release category (ERC) to a certain sector (SU) may in particu-
lar be useful in the following situations: A higher tier exposure assessment is needed to demon-
strate control of risk, and the conditions of use in the exposure scenario are specifically related to a 
process in a certain industry. Also, the sector of use can be a reference to “advise against” certain 
uses.  


Guidance on assigning the relevant category 


The number of categories has been limited to broad sectors known to represent the largest users 
of chemicals. If a manufacturer or importer considers it necessary to describe the use in more de-
tail or to describe uses in a sector not listed, he should apply NACE codes (and the corresponding 
phrasing), accessible via the internet link at the bottom of Appendix R.12-1. Using the NACE 
codes/terminology has the advantage that it is harmonised and well known to companies across 
Europe.  If a manufacturer or importer considers that it is sufficient to be less specific regarding the 
use in industry, he may assign the main user group only, e.g. industrial use, indicating that the sub-
stance is meant to be broadly used in industry under the conditions specified in the exposure sce-
nario. When the user decides to describe his use in more detail by assigning a sector of end-use, 
he should select a category of Appendix R12-1 in addition to a category describing the main user 
group. 


Please note: Manufacturing of substances (e.g. SU8, SU9, SU14) or formulating mixtures (SU10) 
is meant to describe end-uses of a substance (e.g. intermediate or processing aid). For describing 
manufacture or formulation into a mixture as such, it is not needed to assign a sector of end-use.   


Link to Tier 1 exposure estimation 


The main user groups “industrial use” (SU 3) and “professional use” (SU 22) can be used as an 
input parameter to Tier 1 exposure estimation in the TRA for workers. The other categories do not 
directly link to available exposure estimation tools. However, for many sectors of industry OECD 
Emission Scenario Documents are available, describing the conditions of use of certain types of 
chemicals (and corresponding release factors) from the environmental perspective.      


R.12.3.2. Chemical product category [PC] 


Definition and scope 
A manufacturer or importer can identify the main uses of a substance based on his customer data-
base or the market sectors he supplies. In many cases his direct customers will be formulators 
and/or re-packers9, or distributors supplying various downstream users. However, it may also oc-
cur that the substance manufacturer himself produces mixtures and/or supplies his substance as 
such or in a mixture directly to larger end-use customers.   


                                                 


8 The sectors producing (= formulating = mixing) preparations [= mixtures = chemical products] can be better described 
by the type of chemical product than by the NACE code, since the NACE system does not allow for sufficient differentia-
tion.  
9 Re-packers are companies transferring substances as such or in preparations from large containers into smaller con-
tainers for end-use. This activity is considered a “use” under REACH.    
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The Chemical Product Category characterizes the use of a substance by the type of end-use 
product (e.g. lubricant, cleaner, adhesive) in which the substance is known to be used. It does not 
aim to characterise the specific technical function of the substance as such (e.g. UV stabilizer, cor-
rosion inhibitor, pigment, flame retardant). The reason for this is that the product category includes 
more information on potential exposure than the substance function as such. It will, for example, 
make a difference in terms of exposure whether a substance (e.g. solvent) is used in air-care 
products (PC3) or in cleaning products (PC35). The product categories are useful for mapping 
supply chains. This includes, for example, following the mass flow of a substance through the mar-
ket for the purpose of environmental assessment. 


Appendix R.12-2.1 provides a list of product categories10. The categories listed are meant to struc-
ture the market of a substance according to product types.  


Guidance on assigning the relevant category 


Based on in-house knowledge and possibly additional information from customers, the M/I assigns 
one or more product categories reflecting the type of end-use mixtures in which the substance is 
known to be used. Uses the manufacturer is not aware of, for example those supplied through dis-
tributors or a longer chain of formulators, may be communicated to him from downstream during 
the REACH implementation process. Several downstream user associations have mapped the 
main areas of use and published tables of uses on their websites (e.g. CEPE, A.I.S.E., COLIPA, 
FEICA). This is also a useful reference for the M/I.  


If the M/I or the DU is unable to identify a suitable product category in Appendix 12-2.1, the use 
could be described under “others”. If possible, a code (and the corresponding phrasing) from the 
UCN system should be selected to describe such use (see internet link at the bottom of  
Appendix R.12-2). 


It is also possible that one of the product or article sub-categories used as entries to the TRA is 
more suitable, and hence is described under “others”.  


Link to Tier 1 exposure estimation 


For a number of selected product categories the ECETOC TRA tool provides Tier 1 exposure es-
timates for consumers.  


Appendix R.12-2.2 gives an overview of these product categories and product sub-categories. Be-
sides the product (sub) category itself other input parameters may be needed as well, like for ex-
ample the concentration of the substance in the product, or the amount of product used per event.  


It should be noted that also other tools exist to generate exposure estimates for consumers (see 
Guidance chapter R.15).  


R.12.3.3. Process category [PROC] 


Definition and scope 
Application techniques or process types have a direct impact on the exposure to be expected and 
hence on the risk management measures needed.  Appendix R.12-3 provides a list of process 
categories reflecting the general occupational exposure potential of the techniques and processes 
covered. The categorization is driven by i) the amount and form of energy applied in a process 
(e.g. heat, mechanical energy, radiation) ii) the surface of the substance available for exposure 
(dustiness of material or thickness of layers of material), and iii) the principal level of containment 
and engineering controls to be expected.   


                                                 


10 The list has been derived on the basis of the existing UC 55 system, the Nordic UCN system, the product categories 
used in the TRA as well as ConsExpo. Basically, the most frequently used categories based on data from the Nordic 
Product Registers have been used.  
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Guidance on assigning the relevant category 


Once the registrant and/or the downstream users have mapped out the uses and conditions of use 
of a substance, the suitable process categories can be assigned to the identified processes and 
application techniques. Please note that it requires sufficient expertise in occupational hygiene to 
identify the best fitting PROC for a given process or application technique. It is advisable to briefly 
describe the identified processes and techniques in sector specific terminology before assigning a 
category, in order to keep the category selection transparent.  


If none of the activity/process categories seems applicable, the manufacturer, importer or down-
stream user may describe the nature of the application process in his own words, instead of as-
signing one of the defined categories. It may however be useful to include an explanation in the 
CSR, which of the existing categories in Appendix R.12-3 were considered and why these did not 
cover the particular case. Such explanation would enable modification of existing categories or the 
definition of additional categories in the next guidance update.  


Link to Tier 1 exposure estimation 


With two exceptions only, all process categories listed in Appendix R.12-3 can be used as an input 
parameter to the ECETOC TRA tool11 to derive a Tier 1 exposure estimation for workers. Besides 
the process category itself other input parameters are needed as well, for example: the concentra-
tion of the substance in products used by workers, whether the use takes place under industrial 
conditions, the duration of exposure, or the presence or absence of local exhaust ventilation.   


R.12.3.4. Environmental Release Category (ERC) 


Definition and scope 
Environmental release categories [ERC] label the characteristics of a use based on six aspects 
relevant from the environmental perspective, including those characteristics enabling mass flow 
analysis along the life cycle of a substance:  


a) The intended technical fate (purpose) of the substance during use determines to what extent a 
substance is consumed on use, is expected to be released with discharges, air emissions or 
waste, or is expected to enter into the next life cycle stage. In general, there are three possibili-
ties:  


 The substance is intended to become part of an article (including dried/cured mixtures), ei-
ther because it has a function in the article or because it remains (from a preceding life cy-
cle stage) in the article without function.  


 The substance is meant to react on use, thus it is no longer available for further life cycle 
steps or emission to the environment. 


 The substance is meant to act as a processing aid, and as such is released from an indus-
trial  process (e.g. surfactant in textile finishing, solvent from spray painting) or  a non in-
dustrial use (e.g. solvents or surfactants from cleaners) to waste water, air emission and/or 
waste. 


b) The life cycle stage at which a use takes place (manufacture, formulation or end-use), deter-
mines the extent to which minimisation of losses can be expected (driven by the economic in-
terest of the actor not to loose products he could sell, and the use of specialised equipment to 
process chemicals).   


c) The dispersiveness of use (use at industrial sites [point sources] and/or wide dispersive use in 
professional and consumer applications) determines the distribution of emissions in time and 
space.   


                                                 


11 Targeted Risk Assessment by ECETOC, revised version published in July 2009 (www.ecetoc.org/tra) 
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d) Contained application systems during end-use (e.g. hydraulic systems with the contained func-
tional fluids; closed systems for textile or metal parts cleaning) limit the potential releases to air 
and water. 


e) Indoor or outdoor use of a substance determines to which extent releases to air and water can 
be potentially captured for treatment, and to which extent weathering conditions increase the 
release of substances from articles.  


f) For articles used under release-promoting conditions (such as abrasion from tyres or brake 
pads) it can be expected that the fraction released to the environment is relatively high. This 
also applies to articles where the release of substances is even intended (e.g. from scented ar-
ticles). Also processing of articles with abrasive techniques (e.g. sanding or high pressure de-
coating) is covered under this criterion. 


The listed characteristics give a first indication of the potential of the substance to be released to 
the environment. Appendix 12-4.2 provides an overview of which of the different combinations of 
the six aspects correspond to each Environmental Release Category (ERC). Appendix R.12-4.1 
provides a list of 23 Environmental Release Categories including the corresponding narrative defi-
nitions. These categories cover manufacture, formulation and use of the substance in industrial 
sites (ERC 1 to 7), wide dispersive indoor or outdoor use (ERC 8 and ERC 9) and service life 
(ERC 10 to ERC 12). The service life categories also include activities by workers leading to re-
leases from processing of articles (ERC 10b, 11b and 12 a/b).  


Guidance for assigning the relevant category 


Once the registrant has mapped out the uses and conditions of use of a substance (including the 
subsequent service life in articles), the corresponding environmental release categories can be as-
signed to the uses relevant for the different life cycle stages and main user groups. The environ-
mental release categories, together with the product categories, may help the registrant to break 
down the market volume to groups of uses at a sufficient level of detail.   
If none of the activity/process categories seems applicable, the manufacturer, importer or down-
stream user may describe the environmental characteristics of the use in his own words, instead of 
assigning one of the defined categories. It may however be useful to include an explanation in the 
CSR, which of the existing categories in Appendix R.12-4 were considered and why these did not 
cover the particular case. Such explanation would enable modification of existing categories or the 
definition of additional categories in the next guidance update.  


Link to Tier 1 release estimation 
For all environmental release categories it is possible to derive a Tier 1 default (worst case) re-
lease estimate (to air, water, soil) based on the release calculation module and the default release 
factors defined in Table R.16-22 of Guidance Chapter R.16, Appendix 1. The calculated release 
can be converted into an exposure estimate at local and regional level (see Guidance R.16.3).    


It is expected that various sectors of industry will develop more specific descriptions of the condi-
tions of use related to the environment (Specific Environmental Release Categories [SPERCs]), 
resulting in refined release factors. Once available, the SPERCs can be used to derive sector or 
pro-duct specific release estimates. Appendix R.12.4-3 provides an overview on available SPERCs 
(to be included once industry has completed the first set of SPERCs).  


R.12.3.5. Article Categories [AC] 


Definition and scope 
A chemical safety assessment shall cover not only the uses of a substance, but also the subse-
quent life cycle stages of substances incorporated into or onto an article matrix. Thus, for danger-
ous substances processed into articles, the manufacturer or importer of the substance may find it 
necessary to specify which types of articles are covered in the CSA and the ESs. Two examples 
may illustrate the relevance of the service life stage: i) For consumer and environmental exposure 
it makes a difference whether a substance is used in textile-finishing of clothes (dermal contact, 
frequent washing) or as a component in insulation sheets for construction purposes. ii) For worker 
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and environmental exposure it will make a difference whether a substance enters into the coated 
surface of a ship or outdoor steel constructions (dust formation during paint removal by outdoor 
abrasive techniques as a regular maintenance activity), or whether it becomes part of the coated 
surface of household appliances (paint removal at end of service life takes place in an industrial 
milling process).  


Appendix R.12-5.1 provides a list of broad article types with no intended release, including exam-
ples of which articles may be covered under the broad category. The focus is on material based 
characterisation. In order to also enable description of service life in complex multi-material arti-
cles, categories for vehicles and machinery have been included into the list as well. The article 


categories correspond to specific categories of the TARIC 12 system, and thus further specifica-
tion within the CSA can be made based on the TARIC catalogue, if the registrant or downstream 
user sees the need for this. Also, some of the article types listed as examples may help to describe 
articles from which particular exposure of workers may occur, e.g. wearing of leather and rubber 
gloves, articles for abrasive polishing works, removal of coatings from large vehicles, wearing of 
impregnated protective clothing.  


Appendix R.12-5.2 provides a list of examples of articles with intended release. Substances in-
tended for release are to be registered under REACH and thus have a specific status in the use 
descriptor systems. This list is open to additions during the REACH implementation process, it is 
however expected that it will remain a relatively short list of specific cases. 


Guidance for assigning the relevant category 
Based on in-house knowledge and possibly additional information from customers, the M/I assigns 
one or more article categories reflecting the type of articles in which the substance is known to be 
included on end-use (by the last downstream user in the chain or by consumers). If a substance is 
not expected to be included into articles during use, no article category is to be assigned (e.g. for 
solvents, cleaners, laundry detergents). 


It will not be possible or necessary to list in detail all article types in which the substance may end 
up. However, the registrant needs to assess in his CSA potential risks from the substance during 
article service life (and subsequent waste life stages), and he may need to communicate down the 
supply chain measures to limit releases/exposure from articles, e.g. releases of dying and finishing 
chemicals from textiles.  Thus the registrant will need to develop exposure scenario information for 
representative article types relevant for his substance.     


If the M/I or the DU is unable to identify a suitable article category in Appendix 12-5.1 or wishes to 
be more specific, the use could be described under “others”. If possible, a code (and the corre-
sponding phrasing) from the TARIC system should be selected (see internet link at the bottom of  
Appendix R.12-5.1. 


Link to Tier 1 release estimation 


For a number of article categories it is possible to derive a Tier 1 exposure estimate for the con-
sumers based on the ECETOC TRA consumer exposure estimation tool. Appendix R.12-5.3 spe-
cifically lists those article categories that can be assessed with the ECETOC TRA tool. 


R.12.3.6. Specifying the technical function of a substance for the safety data sheet 


Specifying the technical function of the substance as such (what it actually does) is required for 
section 1.2 of the Safety Data Sheet for substances meeting the criteria for classification as dan-
gerous. For this, the registrant may make use of the substance types listed in Appendix R.12-6. 


                                                 


12 Categories/codes for groups of goods under the integrated customs tariff database of the European Communities 
(Taric);  http://ec.europa.eu/taxation_customs/dds/tarhome_en.htm  
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Such specification may also be useful for flagging that an exposure scenario (or a series of expo-
sure scenarios) has been worked out for a particular substance type (e.g. solvent, pigment).  
According to Annex II of REACH, uses are also to be indicated for mixtures. It should be noted that 
it is not required to indicate the technical function of each single substance in a mixture. In a safety 
data sheet for a mixture, only the use of the mixture as a whole is to be described.  


R.12.4. Exemplification 


R.12.4.1. Examples for assigning uses to a category of the descriptor system  
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Table R.12-2 illustrates for a number of processes/activities which category to assign and which 
generic characteristics of the use conditions the category encodes. The example is related to work-
ers’ indoor uses (industrial or professional), and covers substances i) included into articles or ii) not 
included.  The examples show that various types of activities can be expressed by one category 
for workers’ exposure and one category for environmental exposure.  


Table R.12-2: Examples for assigning categories to workers’ indoor uses 


Examples for proc-
ess/activity 


Process category from Appendix 
R.12-3 and environmental release 


category from Appendix R.12-4 


Pattern of exposure “encoded” in the 
process category and the environ-


mental release category. 


Spraying of paints, 
cleaners, lubricants, ad-
hesives  


Air dispersive techniques, like e.g. 
Spraying (PROC 7 or PROC 11) 


Industrial use or wide dispersive pro-
fessional use of substance intended 
to become part of an article (ERC 5/ 
ERC 8c) or not ERC 4/ ERC 8a) 


Substances can be inhaled as vapour and 
aerosols. The energy of the aerosol parti-
cles may require particular exposure con-
trols; in case of coating, overspray may 
lead to waste water and waste solvent may 
be emitted to air. 


Dying and finishing of 
textiles, leather or paper  


Immersion operations such as dip-
ping and pouring (PROC 13) 


Industrial use of substances intended 
to become part of an article or not 
(ERC 4 or 5) 


Substance is applied to a surface by dip-
ping the article into a bath and is intended 
to become part of the article. Formation of 
dust and aerosols usually low, releases 
can be easily controlled.  Discharge or 
waste disposal of waste water and/or ex-
hausted baths may be relevant.  


Coating of floors, paint-
ing walls by brushing or 
rolling, clean-
ing/polishing of surfaces 
by wiping  


 


Low energy spreading such as roll-
ing, brushing  (PROC 10)  


Wide dispersive professional use 
(ERC 8a or 8c) 


Exposure during spreading of the sub-
stance is mainly driven by the substance 
properties (e.g. vapour pressure) or direct 
skin contact. Formation of dust and aero-
sols unlikely; cleaning of devices and ma-
chinery may lead to waste water and/or 
waste. Solvents may be emitted to air.  


Mechanical cutting, 
grinding drilling or sand-
ing of articles 


High mechanical work up of massive 
metals, substances bound in materi-
als or articles (PROC 24). 


Industrial or dispersive processing of 
articles by workers under release 
promoting conditions (ERC 11b or 
12)  


Substantial thermal or kinetic energy ap-
plied to substance by grinding, mechanical 
cutting, drilling or sanding. Release of sol-
ids (dust) or fumes to be expected. Fall-out 
to be disposed of as waste.   


Mixing of solids and liq-
uids in batch formulation 
of coatings, cleaners, 
plastic compounds, tex-
tile dyes  


Use in closed batch process (PROC 
3) or mixing and blending in batch 
process (multistage and/or significant 
contact)  (PROC 5); related transfers 
of substances (PROC 8a, 8b and 9) 


Formulation of/into mixtures (ERC2 
or ERC 3)  


Predominant handling in contained manner 
(e.g. through enclosed transfers), but some 
opportunity of contact (e.g. during sam-
pling) 


Solid or liquid materials can be released as 
vapour or dust, significant contact possible.


Waste or waste water from equipment 
cleaning to be expected.    


R.12.4.1.2. Example for systematically describing the uses of a substance   


Table R.12-3 illustrates the descriptor system from a life cycle perspective. In the example, the 
substance is a pigment used in paints for wooden articles (indoor and outdoor uses). The paint (in-
cluding the pigment) is produced in a multistage batch process. It is applied by workers through 
spraying and brushing. Consumers also use paints containing the pigment. Eventual removal of 
paint for renovation purposes is also covered in this example. Table R.12-3 lists a sequence of 
questions a registrant may need to answer when mapping the uses of his substance. 
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Table R.12-3: Example for briefly describing some uses of a pigment  


Questions for briefly describing a use in gen-
eral terms  


Category Exemplification for a pigment 


Which sectors of the formulating industry buy the 
substance? In which categories of chemical 
products is it used? 


PC 9a Paints and coatings 


Which processes are applied during mix-
ing/formulation of substance? 


PROC 3, 8b, 9  


ERC 2 


Mixing of liquid mixture in closed 
batch process, incl. transfers of sub-
stance 


Is the substance as such or in mixtures used by 
industrial workers, professionals or consumers? 


SU 3, 21, 22 Industrial workers, professionals out-
side industrial sites, and consumers 


In which type of processes is the substance ap-
plied on end-use (worker perspective)?  


 


What are the broad environmental characteristics 
of these uses:  indoor/outdoor use; use at indus-
trial site or wide dispersive use; substance in-
tended to become part of an article matrix or in-
tended to serve as a processing aid or intended 
to react on use? 


PROC 7 , 10, 11, 
13 


 


 


ERC 5 


ERC 8c/f 


Spraying, brushing, dipping 


 


 


Industrial sites and wide dispersive 
use, in-door and outdoor uses.  Sub-
stance becomes part of articles. 


In which consumer products is the substance 
used? What are the broad environmental charac-
teristics of these uses? 


PC 9a 


ERC 8c/f 


Paints and coatings for consumer use


If substance becomes part of an article: In which 
articles is it contained during service life (and 
subsequent waste life stage)? 


AC 11 Wooden articles 


If substance becomes part of an article: What are 
the broad environmental characteristics of the 
substance during service life: indoor/outdoor use 
of the article; low or high release of substance 
from the article? 


ERC 10a/11a 


 


Indoor and outdoor use, low release 
of substance from article 


 


 


If the substance becomes part of an article: Are 
there foreseeable activities with the article that 
lead to removal of substances from the surface 
on processing or maintenance by abrasive tech-
niques (e.g. paint stripping) 


ERC 10b/11b Indoor and outdoor use, high release 
of substance from article 


   


R.12.5. Describing identified uses and forming exposure scenario titles 


The use descriptor system can support the description of identified uses in section 3.5 of IUCLID 
(as part of the Registration Dossier), the corresponding description of uses in section 2 of the CSR, 
and the inclusion of harmonised, structured information into the short title of exposure scenarios. 
ECHA’s CSA tool Chesar13 includes a use description module, providing a standard life-cycle tree 
structure to map the uses of a substance (see Figure R.12-1)  


 


 


                                                 


13 ECHA is at the moment developing a tool, called Chesar (Chemical Safety Assessment and Reporting tool) to support 
registrants preparing their CSA and CSR. ECHA aims at releasing a first version of that tool early 2010.   
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R.12.5.1. Mapping uses based on the life cycle structure  


Documenting the activities during manufacture and use of a substance in a hierarchical life-cycle- 
“tree”-structure facilitates reporting and communication in a supply chain perspective, and it en-
ables the connection of uses to the mass flows of the substance (necessary for environment as-
sessment). The “tree” roots in manufacturing of the substance and branches out into formulation of 
various chemical products. The uses in one category of chemical products branch again out into 
various industrial, professional and consumer uses, which are potentially followed by service life in 
articles. 
The use descriptor system supports documentation in a hierarchical structure such that it basically 
represents 8 combinations between life cycle stages (manufacture, formulation, end-use or ser-
vice life) and main user groups (industrial workers, professionals or consumers)14.  


In addition, the formulating sectors to which M/I supplies a certain substance can be specified as 
market sectors (such as lubricants, cleaners, adhesives, coatings, plastic compounds).   


At stage level, the appropriate environmental release category can be assigned, which then ap-
plies to all workers or consumer uses listed below that stage. Under a stage all the relevant activi-
ties (uses) with the substance by workers and consumers can be listed and described by assigning 
a PROC (workers activities) or PC (consumer products). Please note: The pick-list for product 
categories (PC) also includes products that are not relevant for consumer uses.   


  Manufacture/Import  
o Manufacturing stage [by ERC] [1] 


 Processes during manufacturing [by PROC]  


 Market sector [by PC] 
o Formulation stage [by ERC] [2] 


 Uses for formulation [by PROC] 
o Industrial end‐ use stage [by ERC and SU] [3] 


 Industrial uses [by PROC] 
o Professional end‐use stage [by ERC and SU] [4] 


 Professional uses [by PROC]  
o Consumer end‐use stage [by ERC] [5] 


 Consumer use[by PC] 
o Service life stage (consumer) [by ERC and AC] [6] 
 Article “uses” (by consumers)[by AC] 


o Service life stage (industrial workers) [by ERC, AC, SU] [7] 
 Article “uses”1 (by industrial workers)1[by AC and PROC]  


o Service life stage (professional workers) [by ERC, AC, SU] [8] 
 Article “uses” (by professional worker)[by AC and PROC] 


Figure R.12-1: Default structure of tree representation of the identified uses 


 


 


 


                                                 


14 “Uses” are defined by workers’ activities or consumers’ activities with a substance (including processes during manu-
facture of substance and handling of articles in which a substance is contained). “Stages” include one or more uses at a 
certain life cycle stage which are being characterised by similar conditions of use with i) regard to the environment and ii) 
the main user group. There are 3 main user groups and 4 stages. For the stages “manufacture” and “formulation” it is 
assumed that they always take place under industrial conditions.       
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A registrant may structure his market according to his customers in the different formulating sec-
tors (by type of product these sectors produce) or end-use sectors (by sector of economy finally 
using the substance as such or in a mixture)15. He may make use of the PC and SU pick-lists for 
this. If he directly sells the substance to end-users, the market sector and the formulation stage 
may be left out. It is recommended to start with a description of market sectors (by PC), for which 
the uses are to be described in the subsequent process.   


For describing manufacture or formulation into a mixture as such, assigning a sector of end-use is 
not needed.   


If it turns out that the environmental conditions of use differ widely between sectors within one life 
cycle stage, the assessor can create the same life cycle stage again for a different sector of indus-
try. Thus combination of ERC and SU at the end-use stage may support the identification and de-
scription of conditions of use related to the environment characteristic for certain sectors of indus-
try.  


If it turns out that the occupational conditions related to workers’ uses differ widely between sectors 
within one life cycle stage, the assessor can create the same life cycle stage again for a different 
sector of industry.       


The service life stage can be characterised with environmental release categories (ERC) and the 
relevant article categories (AC).  


Under the service life stages, activities of workers and consumers with certain articles can be de-
scribed.  These activities are not “uses” in the meaning of REACH (and thus no downstream user 
duties are connected with these), however the registrant is obliged to describe the conditions dur-
ing service life in his CSR. Consumer “use” of articles can be described with an AC, while workers’ 
activities with articles would be described as a combination between a process category (PROC) 
and the relevant article categories (AC) 


If it turns out that the environmental conditions during service life differ widely between different 
types of articles, the assessor can create the same life cycle stage again for a different article (or 
group of articles). Thus combination of ERC and AC at the service life stage may support the iden-
tification and description of conditions related to the environment characteristics for certain (groups 
of) articles.   


Please note: Experience shows that the description of uses based purely on the use descriptor 
system is usually insufficient for building and communicating exposure scenarios. Thus, further ex-
planations will usually also be needed as a complementary element in the description of uses.  


Figure R.12-2 illustrates the uses of a substance described in a life cycle tree structure 


Figure R.12-2: Exemplification of use description in a life cycle tree view   


 


To be included at a later stage 


R.12.5.2. Building titles of exposure scenarios 


The registrant will give each exposure scenario contained in the CSR and attached to the ex-
tended safety data sheet a short title, indicating which uses are covered in the ES. Since exposure 


                                                 


15 The sectors producing (= formulating = mixing) preparations [= mixtures = chemical products] can be better described 
by the type of chemical product than the NACE code, since the NACE system does not allow for sufficient differentiation 
among the formulating sectors.  


13 







Chapter R.12: Use Descriptor System 
 


scenarios can be broad (covering various uses) or specific (covering only one or few uses), the title 
of the ES may vary accordingly:     
 One use (as defined by the registrant) may take place under very different conditions in differ-


ent sectors of the market, thus different exposure scenarios may be needed. In such cases, dif-
ferent exposure scenarios may include the same PROC and the same ERC in the title, each 
combined with a different sector of use (SU). For the same category of consumer products 
(PC), different exposure scenarios may be needed, if the exposure assessment indicates for 
example that the concentration of the substance needs to be limited to a lower concentration in 
certain consumer products within the same category16.  


 Different uses (as defined by the registrant) can potentially be addressed in the same exposure 
scenario, if the same operational conditions and risk management measures apply to all these 
uses. In such case the ES title would list various process categories, product categories, article 
categories and/or environmental release categories.         


 For communication purposes the registrant may choose to list all the activities with a substance 
relevant in a particular supply chain in one exposure scenario only. Thus the ES may contain 
different sets of operational conditions and risk management measures related to the different 
activities. However it needs to be ensured that such a document is still understandable and 
relevant for each downstream user. 


Table R.12-4: Title section of an exposure scenario addressing workers activities17 


Exposure Scenario Format (1) addressing uses carried out by workers 


1. Title 


Free short title  


Systematic title based on use 
descriptor 


 


Processes, tasks  activities cov-
ered  


 


R.12.5.3. Description of identified uses in IUCLID 


Each registrant is obliged to include a brief general description of all identified uses in his Techni-
cal Dossier (see chapter 3.5 of IUCLID)18 and in Section 2 of the CSR. It is recommended to base 
the brief general description of use on the descriptor system in this guidance, and to make a refer-
ence in section 3.5 of IUCLID to the exposure scenarios contained in the CSR (if relevant). This is 
to ensure that the description of the identified uses is consistent with the titles and the content of 
the exposure scenarios. Note: This consistency is a legal requirement laid down in section 5.1.1 of 
Annex I of REACH.   
 


The CSA tool Chesar will include a functionality to report the identified uses and the related expo-
sure scenarios after the assessments have been finalised and the exposure scenarios have been 
built. Such a reporting view of the uses can be included in section 2 of the CSR and in section 3.5 
of IUCLID. The information reported in section 3.5 of IUCLID will differ in one aspect from what is 
included into the CSR: The description of subsequent life cycle stages (service life and waste life 
stage) will not be part of IUCLID 3.5. The reason is that Annex VI of REACH refers to identified 
uses but not to subsequent service life.  


                                                 


16 See product subcategories that can be assessed with the ECETOC TRA for consumers.  
17 See draft update of section D.2.2 (Exposure Scenario Format) in Part D of the Guidance on Information Requirements 
and Chemicals Safety Assessment. 
18 see article 10 (a) (iii) of REACH in connection with section 3.5 of Annex VI 
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The information to be reported in IUCLID 3.5 is the brief general description of the identified uses 
and an indication whether subsequent service-life in articles takes place.  


Reporting of identified uses in the IUCLID structure will be based on the following principles: 


 The report on identified uses is split into three blocks, in line with the main user groups: work-
ers in industrial settings (industrial use); workers in non-industrial settings (professional use), 
consumers (consumer use). 


 A unique name/title of the identified use19 is to be reported per line. Each identified use is char-
acterised by a number of use descriptors. 


o For each identified use, a process category (PROC) for workers, or a product category 
(PC) for consumers is to be reported. It is possible to report several process categories 
(PROC) or product categories (PC) per line. This may for example be reasonable if a 
sequence of processes is covered by one exposure scenario and one exposure esti-
mate (based on a set of measured data) that corresponds to such sequence of proc-
esses. It is nevertheless recommended to only report one category per line in most 
cases, in order to ensure consistency with the exposure estimation and risk characteri-
sation in the chemical safety assessment.   


o For each identified use, one or more environmental release categories (ERC) are to be 
reported. If, for example, no relevant differences between indoor and outdoor use are 
identified, both ERCs may be covered under one use.  It is nevertheless recommended 
to only report one category per line in most cases, in order to ensure consistency with 
the exposure estimation and risk characterisation in the chemical safety assessment.   


o If the market sector(s) constitutes an element in the exposure scenario title, also this 
descriptor needs to be reported (single or multiple in each line). In addition, each identi-
fied use can be described by one or more “sector of end uses” (SU) if needed. As a 
consequence, multiple entries for market sector (described by type of chemical product, 
[PC]) and sector of end-use (SU) are allowed.  


 When an identified use leads to the inclusion of a substance into an article (and/or a substance 
remains in a dried mixture), this will be flagged as this leads to the need to assess the service 
life of the relevant articles (or dried or cured mixtures). The expected article categories (AC) for 
the subsequent service life can be reported. Further description of service life conditions is not 
needed in the report on identified uses20. 


 For each identified use, it is possible to make a reference to the exposure scenario number or 
the free short title (one or more ES) relevant for that use. This link ensures that all identified 
uses are covered by at least one ES, when relevant. 


Table R.12-5 presents the columns available in section 3.5 of IUCLID to describe the identified 
uses of a substance with regard to industrial workers’ activities. Two similar tables are available for 
workers in non industrial conditions (professional use) and consumers.   


 


 


                                                 


19 “Free-text” name of the use   
20 Note: The service life stage of a substance in articles and the waste life stage are not “uses” in the context of REACH. 
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Table R.12-5: Table to report identified uses related to industrial workers in IUCLID 
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mixture 


 


  yes/no   
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Appendix R.12-1: Descriptor-list for sectors of use (SU) 


 


 Key descriptor: Main user groups 


SU 3 Industrial uses: Uses of substances as such or in preparations* at industrial sites 


SU 21 Consumer uses:  Private households (= general public = consumers) 


SU 22 Professional uses: Public domain (administration, education, entertainment, services, craftsmen) 


 
Supplementary descriptor: Sectors of end-use NACE21 


codes 


SU1 Agriculture, forestry, fishery A 


SU2a Mining, (without offshore industries) B 


SU2b Offshore industries B 6 


SU4 Manufacture of food products C 10,11 


SU5 Manufacture of textiles, leather, fur C 13-15 


SU6a Manufacture of wood and wood products C 16 


SU6b Manufacture of pulp, paper and paper products C 17 


SU7 Printing and reproduction of recorded media C 18 


SU8 Manufacture of  bulk, large scale chemicals (including petroleum products) C 19.2+20.1 


SU9 Manufacture of fine chemicals C 20.2-20.6 


SU 10 Formulation [mixing] of preparations and/or re-packaging (excluding alloys) C 20.3-20.5 


SU11 Manufacture of rubber products C 22.1 


SU12 Manufacture of plastics products, including compounding and conversion C 22.2 


SU13 Manufacture of other non-metallic mineral products, e.g. plasters, cement C 23 


SU14 Manufacture of basic metals, including alloys C 24 


SU15 Manufacture of fabricated metal products, except machinery and equipment C 25 


SU16 Manufacture of computer, electronic and optical products, electrical equipment C 26-27 


SU17 General manufacturing, e.g. machinery, equipment, vehicles, other transport 
equipment 


C 28-30,33 


SU18 Manufacture of furniture C 31 


SU19 Building and construction work F 


SU20 Health services Q 86 


SU23 Electricity, steam, gas water supply and sewage treatment   C 35-37 


SU24 Scientific research and development C72 


SU0 Other  


http://ec.europa.eu/comm/competition/mergers/cases/index/nace_all.html 


                                                 


21 European Commission, Competition: List of NACE Codes (2007.11.19);  
 http://ec.europa.eu/comm/competition/mergers/cases/index/nace_all.html 
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Please note: This list is not complete with regard to uses potentially to be described under 
REACH. Describe other uses as appropriate. 


 * Please note: For the sake of consistency with the descriptor system in IUCLID 5.2, in these lists 
the term “preparation” has not been replaced by “mixture” 
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Appendix R.12-2.1: Descriptor-list for Chemical Product Category (PC) 
Chemical Product Category (PC) 


 


Category for describing market sectors (at 
supply level) regarding all uses (workers and 


consumers) 
Examples and explanations 


PC1 Adhesives, sealants  


PC2 Adsorbents   


PC3 Air care products  


PC4 Anti-Freeze and de-icing products  


PC7 Base metals and alloys  


PC8 Biocidal products (e.g. Disinfectants, pest control) 
PC 35 should  be assigned to disinfectants being 
used as a component in a cleaning product   


PC9a Coatings and paints, thinners, paint removers  


PC9b Fillers, putties, plasters, modelling clay  


PC9c Finger paints  


PC11 Explosives  


PC12 Fertilizers  


PC13 Fuels  


PC14 
Metal surface treatment products, including gal-
vanic and electroplating products 


This covers substances permanently binding 
with the metal surface 


PC15 Non-metal-surface treatment products 
Like for example treatment of walls before paint-
ing. 


PC16 Heat transfer fluids  


PC17 Hydraulic fluids  


PC18 Ink and toners  


PC19 Intermediate  


PC20 
Products such as ph-regulators, flocculants, pre-
cipitants, neutralization agents 


This category covers processing aids used in the 
chemical industry 


PC21 Laboratory chemicals  


PC23 
Leather tanning, dye, finishing, impregnation and 
care products 


 


PC24 Lubricants, greases, release products  


PC25 Metal working fluids  


PC26 


Paper and board dye, finishing and impregnation 
products: including bleaches and other processing 
aids 


 


PC27 Plant protection products  


PC28 Perfumes, fragrances   


PC29 Pharmaceuticals  


PC30 Photo-chemicals  


PC31 Polishes and wax blends  


PC32 Polymer preparations and compounds  


PC33 Semiconductors  


PC34 
Textile dyes, finishing and impregnating products; 
including bleaches and other processing aids 
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Chemical Product Category (PC) 


 


Category for describing market sectors (at 
supply level) regarding all uses (workers and 


consumers) 
Examples and explanations 


PC35 
Washing and cleaning products (including solvent 
based products)  


 


PC36 Water softeners  


PC37 Water treatment chemicals  


PC38 
Welding and soldering products (with flux coatings 
or flux cores.), flux products 


 


PC39 Cosmetics, personal care products  


PC40 Extraction agents  


PC0 Other  (use  UCN codes: see last row)  


http://www.rivm.nl/en/healthanddisease/productsafety/ConsExpo.jsp 


http://195.215.251.229/fmi/xsl/spin/SPIN/guide/menuguide.xsl?-db=spinguide&-lay=overview&-view# 


Please note: This list is not complete with regard to uses potentially to be described under 
REACH. Describe other uses as appropriate. 


* Please note: For the sake of consistency with the descriptor system in IUCLID 5.2, in these lists 
the term “preparation” has not been replaced by “mixture” 



http://www.rivm.nl/en/healthanddisease/productsafety/ConsExpo.jsp

http://195.215.251.229/fmi/xsl/spin/SPIN/guide/menuguide.xsl?-db=spinguide&-lay=overview&-view
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Appendix R.12-2.2: Consumer products addressed in the ECETOC Targeted Risk Assessment  


Product (Preparation) Category Product (Preparation) –Subcategory 


PC1:Adhesives, sealants  Glues, hobby use 


   Glues DIY-use (carpet glue, tile glue, wood parquet glue) 


   Glue from spray 


   Sealants  


PC3:Air care products  Air care, instant action (aerosol sprays) 


   Air care, continuous action (solid & liquid) 


PC9a:Coatings, paints22, thinners, re-
movers 


 
Waterborne latex wall paint 


   Solvent rich, high solid, water borne paint 


   Aerosol spray can  


   Removers (paint-, glue-, wall paper-, sealant-remover) 


PC9b:  Fillers, putties, plasters, model-
ling clay 


 
Fillers and putty  


   Plasters and floor equalizers 


   Modelling clay 


PC9c: Finger paints  Finger paints 


PC12: Fertilizers  Lawn and garden preparations  


PC13: Fuels  Liquids 


PC24: Lubricants, greases, release 
products 


 
Liquids 


  Pastes 


   Sprays 


PC31:Polishes and wax blends  Polishes, wax / cream (floor, furniture, shoes) 


   Polishes, spray (furniture, shoes) 


PC35:Washing and cleaning products 
(including solvent based products) 


 
Laundry and dish washing products 


 
 Cleaners, liquids (all purpose cleaners, sanitary products, 


floor cleaners, glass cleaners, carpet cleaners, metal 
cleaners )  


 
 Cleaners, trigger sprays (all purpose cleaners, sanitary 


products,  glass cleaners)  


Please note: This list is not complete with regard to uses potentially to be described under 
REACH. Describe other uses as appropriate. 


* Please note: For the sake of consistency with the descriptor system in IUCLID 5.2, in these lists 
the term “preparation” has not been replaced by “mixture” 


                                                 


22 Consumer exposure from dried/cured paint on articles is included in the TRA exposure estimates related to wooden 
articles (see Appendix R.13-5.3). This also includes an exposure estimate for releases from dried wall paints.    
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Appendix R.12-3: Descriptor-list for process categories (PROC) 


Process categories [PROC] 


  Process categories Examples and explanations 


PROC1 


  


Use in closed process, no likelihood of 
exposure 


 


Use of the substances in high integrity contained system
where little potential exists for exposures, e.g. any sam-
pling via closed loop systems 


PROC2 Use in closed, continuous  process with 
occasional controlled exposure 


  


Continuous process but where the design philosophy is 
not specifically aimed at minimizing emissions  


It is not high integrity and occasional expose will arise 
e.g. through maintenance, sampling and equipment 
breakages  


PROC3 Use in closed batch process (synthesis 
or formulation) 


Batch manufacture of a chemical or formulation where 
the predominant handling is in a contained manner, e.g. 
through enclosed transfers, but where some opportunity 
for contact with chemicals occurs, e.g. through sampling 


PROC4 Use in batch and other process (syn-
thesis) where opportunity for exposure 
arises 


  


Use in batch manufacture of a chemical where significant 
opportunity for exposure arises, e.g. during charging, 
sampling or discharge of material, and when the nature 
of the design is likely to result in exposure 


PROC5 Mixing or blending in batch processes 
for formulation of preparations* and ar-
ticles (multistage and/or significant con-
tact) 


 


Manufacture or formulation of chemical products or arti-
cles using technologies related  to mixing and blending of 
solid or liquid materials, and where the process is in 
stages and provides the opportunity for significant con-
tact at any stage 


PROC6 Calendering operations 


  


Processing of product matrix Calendering at elevated 
temperature an large exposed surface 


PROC7 Industrial spraying Air dispersive techniques 


Spraying for surface coating, adhesives, pol-
ishes/cleaners, air care products,  sandblasting  


Substances can be inhaled as aerosols. The energy of 
the aerosol particles may require advanced exposure 
controls; in case of coating, overspray may lead to waste 
water and waste. 


PROC8a Transfer of substance or preparation 
(charging/discharging) from/to ves-
sels/large containers at non-dedicated 
facilities 


 


Sampling, loading, filling, transfer, dumping, bagging in 
non- dedicated facilities. Exposure related to dust, va-
pour, aerosols or spillage, and cleaning of equipment to 
be expected.  


PROC8b Transfer of substance or preparation 
(charging/discharging) from/to ves-
sels/large containers at dedicated facili-
ties 


 


Sampling, loading, filling, transfer, dumping, bagging in 
dedicated facilities. Exposure related to dust, vapour, 
aerosols or spillage, and cleaning of equipment to be ex-
pected. 


PROC9 Transfer of substance or preparation 
into small containers (dedicated filling 
line, including weighing) 


 


Filling lines specifically designed  to both capture vapour 
and aerosol emissions and minimise spillage 
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Process categories [PROC] 


  Process categories Examples and explanations 


PROC10 Roller application or brushing  


 


Low energy spreading of e.g. coatings  


Including cleaning of surfaces. Substance can be inhaled 
as vapours, skin contact can occur through droplets, 
splashes, working with wipes and handling of treated sur-
faces.  


PROC11 Non industrial spraying 


  


Air dispersive techniques  


Spraying for surface coating, adhesives, pol-
ishes/cleaners, air care products, sandblasting 


Substances can be inhaled as aerosols. The energy of 
the aerosol particles may require advanced exposure 
controls.  


PROC12 Use of blowing agents in manufacture
of foam 


 


 


PROC13 Treatment of articles by dipping and
pouring  


 


Immersion operations 


Treatment of articles by dipping, pouring, immersing, 
soaking, washing out or washing in substances; including 
cold formation or resin type matrix. Includes handling of 
treated objects (e.g. after dying, plating,).  


Substance is applied to a surface by low energy tech-
niques such as dipping the article into a bath or pouring a 
preparation onto a surface. 


PROC14 Production of preparations* or articles 
by tabletting, compression, extrusion, 
pelletisation 


Processing of preparations and/or substances (liquid and 
solid) into preparations or articles. Substances in the 
chemical matrix may be exposed to elevated mechanical 
and/or thermal energy conditions. Exposure is predomi-
nantly related to volatiles and/or generated fumes, dust 
may be formed as well. 


PROC15 Use as laboratory reagent 


 


Use of substances at small scale laboratory (< 1 l or 1 kg 
present at workplace). Larger laboratories and R+D in-
stallations should be treated as industrial processes.  


PROC16 Using material as fuel sources, limited 
exposure to unburned product to be 
expected 


 


Covers the use of material as fuel sources (including ad-
ditives) where limited exposure to the product in its un-
burned form is expected. Does not cover exposure as a 
consequence of spillage or combustion.  


PROC17 Lubrication at high energy conditions 
and in partly open process 


 


Lubrication at high energy conditions (temperature, fric-
tion) between moving parts and substance; significant 
part of process is open to workers. 


The metal working fluid may form aerosols or fumes due 
to rapidly moving metal parts.  


PROC18  Greasing at high energy conditions  


 


Use as lubricant where significant energy or temperature 
is applied between the substance and the moving parts 


PROC19 Hand-mixing with intimate contact and 
only PPE available 


 


Addresses occupations where intimate and intentional 
contact with substances occurs without any specific ex-
posure controls other than PPE.  


PROC20 Heat and pressure transfer fluids in 
dispersive, professional use but closed 
systems  


Motor and engine oils, brake fluids 


Also in these applications, the lubricant may be exposed 
to high energy conditions and chemical reactions may 
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Process categories [PROC] 


  Process categories Examples and explanations 


take place during use. Exhausted fluids need to be dis-
posed of as waste. Repair and maintenance may lead to 
skin contact.  


PROC21 Low energy manipulation of substances 
bound in materials and/or articles   


Manual cutting, cold rolling or assembly/disassembly of 
material/article (including metals in massive form), possi-
bly resulting in the release of fibres, metal fumes or dust 


PROC22 Potentially closed processing opera-
tions with minerals/metals at elevated 
temperature  


Industrial setting 


Activities at smelters, furnaces, refineries, coke ovens.  


Exposure related to dust and fumes to be expected. 
Emission from direct cooling may be relevant.  


PROC23 Open processing and transfer opera-
tions with minerals/metals at elevated 
temperature  


Sand and  die casting, tapping and casting melted solids, 
drossing of melted solids, hot dip galvanising, raking of 
melted solids in paving 


Exposure related to dust and fumes to be expected  


PROC24 High (mechanical) energy work-up of 
substances bound in materials and/or 
articles  


Substantial thermal or kinetic energy applied to sub-
stance (including metals in massive form) by hot roll-
ing/forming, grinding, mechanical cutting, drilling or sand-
ing. Exposure is predominantly expected to be to dust. 
Dust or aerosol emission as result of direct cooling may 
be expected. 


PROC25 Other hot work operations with metals  Welding, soldering, gouging, brazing, flame cutting 


Exposure is predominantly expected to fumes and 
gases. 


PROC26 Handling of solid inorganic substances 
at ambient temperature  


Transfer and handling of ores, concentrates, raw metal 
oxides and scrap; packaging, un-packaging, mix-
ing/blending and weighing of metal powders or other 
minerals23 


PROC27a Production of metal powders (hot proc-
esses) 


Production of metal powders by hot metallurgical proc-
esses (atomisation, dry dispersion)24 


PROC27b Production of metal powders (wet proc-
esses) 


Production of metal powders by wet metallurgical proc-
esses (electrolysis, wet dispersion)25 


   


Please note: This list is not complete with regard to uses potentially to be described under 
REACH. Describe other uses as appropriate. 


* Please note: For the sake of consistency with the descriptor system in IUCLID 5.2, in these lists 
the term “preparation” has not been replaced by “mixture”. 


                                                 


23 no corresponding TRA entry 
24 no corresponding TRA entry 
25 no corresponding TRA entry 
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Appendix R.12-4.1: Description for Environmental Release Categories (ERC) 


ERC 
NUMBER 


Name Description 


ERC1 Manufacture of substances  Manufacture of organic and inorganic substances in chemical, 
petrochemical, primary metals and minerals industry including 
intermediates, monomers using continuous processes or batch 
processes applying dedicated or multi-purpose equipment, ei-
ther technically controlled or operated by manual interventions 


ERC2 Formulation of prepara-
tions* 


Mixing and blending of substances into (chemical) preparations 
in all types of formulating industries, such as paints and do-it-
yourself products, pigment paste, fuels, household products 
(cleaning products), lubricants, etc.  


ERC3 Formulation in materials Mixing or blending of substances which will be physically or 
chemically bound into or onto a matrix (material) such as plas-
tics additives in master batches or plastic compounds. For in-
stance a plasticizers or stabilizers in PVC master-batches or 
products, crystal growth regulator in photographic films, etc. 


ERC4 Industrial use of processing 
aids in processes and 
products, not becoming 
part of articles 


Industrial use of processing aids in continuous processes or 
batch processes applying dedicated or multi-purpose equip-
ment, either technically controlled or operated by manual inter-
ventions. For example, solvents used in chemical reactions or 
the ‘use’ of solvents during the application of paints, lubricants 
in metal working fluids, anti-set off agents in polymer mould-
ing/casting. 


ERC5 Industrial use resulting in 
inclusion into or onto a ma-
trix 


Industrial use of substances as such or in preparations (non-
processing aids), which will be physically or chemically bound 
into or onto a matrix (material) such as binding agent in paints 
and coatings or adhesives, dyes in  textile fabrics and leather 
products, metals in coatings applied through plating and galva-
nizing processes. The category covers substances in articles 
with a particular function and also substances remaining in the 
article after having been used as processing aid in an earlier life 
cycle stage (e.g. heat stabilisers in plastic processing). 


ERC6a Industrial use resulting in 
manufacture of another 
substance (use of interme-
diates) 


Use of intermediates in primarily the chemical industry using 
continuous processes or batch processes applying dedicated or 
multi-purpose equipment, either technically controlled or oper-
ated by manual interventions, for the synthesis (manufacture) of 
other substances. For instance the use of chemical building 
blocks (feedstock) in the synthesis of agrochemicals, pharma-
ceuticals, monomers, etc. 


ERC6b Industrial use of reactive 
processing aids 


Industrial use of reactive processing aids in continuous proc-
esses or batch processes applying dedicated or multi-purpose 
equipment, either technically controlled or operated by manual 
interventions. For example the use of bleaching agents in the 
paper industry. 


ERC6c Industrial use of monomers 
for manufacture of thermo-
plastics 


Industrial use of monomers in the production of polymers, plas-
tics (thermoplastics), polymerization processes. For example 
the use of vinyl chloride monomer in the production of PVC. 


ERC6d Industrial use of  process 
regulators for polymerisa-
tion processes in  produc-
tion of resins, rubbers, 
polymers 


Industrial use of chemicals (cross-linking agents, curing agents) 
in the production of thermosets and rubbers, polymer process-
ing. For instance the use of styrene in polyester production or 
vulcanization agents in the production of rubbers. 


25 
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ERC Name Description 
NUMBER 


ERC7 Industrial use of sub-
stances in closed systems 


Industrial use of substances in closed systems. Use in closed 
equipment, such as the use of liquids in hydraulic systems, 
cooling liquids in refrigerators and lubricants in engines and di-
electric fluids in electric transformers and oil in heat exchang-
ers. No intended contact between functional fluids and products 
foreseen, and thus low emissions via waste water and waste air 
to be expected. 


ERC8a Wide dispersive indoor use 
of processing aids in open 
systems 


Indoor use of processing aids by the public at large or profes-
sional use. Use (usually) results in direct release into the envi-
ronment/sewage system, for example, detergents in fabric 
washing, machine wash liquids and lavatory cleaners, automo-
tive and bicycle care products (polishes, lubricants, de-icers), 
solvents in paints and adhesives or fragrances and aerosol pro-
pellants in air fresheners. 


ERC8b Wide dispersive indoor use 
of reactive substances in 
open systems 


Indoor use of reactive substances by the public at large or pro-
fessional use. Use (usually) results in direct release into the 
environment, for example, sodium hypochlorite in lavatory 
cleaners, bleaching agents in fabric washing products, hydro-
gen peroxide in dental care products. 


ERC8c Wide dispersive indoor use 
resulting in inclusion into or 
onto a matrix 


Indoor use of substances (non-processing aids) by the public at 
large or professional use, which will be physically or chemically 
bound into or onto a matrix (material) such as binding agent in 
paints and coatings or adhesives, dyeing of textile fabrics. 


ERC8d Wide dispersive outdoor 
use of processing aids in 
open systems 


Outdoor use of processing aids by the public at large or profes-
sional use. Use (usually) results in direct release into the envi-
ronment, for example, automotive and bicycle care products 
(polishes, lubricants, de-icers, detergents), solvents in paints 
and adhesives. 


ERC8e Wide dispersive outdoor 
use of reactive substances 
in open systems 


Outdoor use of reactive substances by the public at large or 
professional use. Use (usually) results in direct release into the 
environment, for example, the use of sodium hypochlorite or 
hydrogen peroxide for surface cleaning (building materials)  


ERC8f Wide dispersive outdoor 
use resulting in inclusion 
into or onto a matrix 


Outdoor use of substances (non-processing aids) by the public 
at large or professional use, which will be physically or chemi-
cally bound into or onto a matrix (material) such as binding 
agent in paints and coatings or adhesives.  


ERC9a Wide dispersive indoor use 
of substances in closed 
systems 


Indoor use of substances by the public at large or professional 
(small scale) use in closed systems. Use in closed equipment, 
such as the use of cooling liquids in refrigerators, oil-based 
electric heaters. 


ERC9b Wide dispersive outdoor 
use of substances in closed 
systems 


Outdoor use of substances by the public at large or professional 
(small scale) use in closed systems. Use in closed equipment, 
such as the use of hydraulic liquids in automotive suspension, 
lubricants in motor oil and break fluids in automotive brake sys-
tems. 


ERC10a Wide dispersive outdoor 
use of long-life articles and 
materials with low release 


Low release of substances included into or onto articles and 
materials during their service life in outdoor use, such as metal, 
wooden and plastic construction and building materials (gutters, 
drains, frames, etc.) 
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ERC 
NUMBER 


Name Description 


ERC10b Wide dispersive outdoor 
use of long-life articles and 
materials with high or in-
tended release (including 
abrasive processing)  


Substances included into or onto articles and materials with 
high or intended release during their service life from outdoor 
use. Such as tyres, treated wooden products, treated textile and 
fabric like sun blinds and parasols and furniture, zinc anodes in 
commercial shipping and pleasure craft, and brake pads in 
trucks or cars. This also includes releases from the article ma-
trix as a result of processing by workers. These are processes 
typically related to PROC 21, 24, 25, for example: Sanding of 
buildings (bridges, facades) or vehicles (ships).   


ERC11a Wide dispersive indoor use 
of long-life articles and ma-
terials with low release 


Low release of substances included into or onto articles and 
materials during their service life from indoor use. For example, 
flooring, furniture, toys, construction materials, curtains, foot-
wear, leather products, paper and cardboard products (maga-
zines, books, news paper and packaging paper), electronic 
equipment (casing). 


ERC11b Wide dispersive indoor use 
of long-life articles and ma-
terials with high or intended 
release (including abrasive 
processing) 


Substances included into or onto articles and materials with 
high or intended release during their service life from indoor 
use. For example: release from fabrics, textiles (clothing, floor 
rugs) during washing. This also includes releases from the arti-
cle matrix as a result of processing by workers. These are proc-
esses typically related to PROC 21, 24, 25. For example re-
moval of indoor paints.      


ERC12a Industrial processing of ar-
ticles with abrasive tech-
niques (low release)   


Substances included into or onto articles and materials are re-
leased (intended or not) from the article matrix as a result of 
processing by workers. These processes are typically related to 
PROC 21, 24, 25. Processes where the removal of material is 
intended, but the expected release remains low, include for ex-
ample: cutting of textile, cutting, machining or grinding of metal 
or polymers in engineering industries.  


ERC12b Industrial processing of ar-
ticles with abrasive tech-
niques (high release)   


Substances included into or onto articles and materials are re-
leased (intended or not) from/with the article matrix as a result 
of processing by workers. These processes are typically related 
to PROC 21, 24, 25. Processes where the removal of material 
is intended, and high amounts of dust may be expected, in-
cludes for example: sanding operations or paint stripping by 
shot-blasting. 


 Other environmental char-
acteristics; please specify 


 


Please note: This list is not complete with regard to uses potentially to be described under 
REACH. Describe other uses as appropriate. 


* Please note: For the sake of consistency with the descriptor system in IUCLID 5.2, in these lists 
the term “preparation” has not been replaced by “mixture”. 
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Appendix R.12-4.2: Use characteristics by the Environmental Release Categories   


ERC 
Lifecycle 


Stage 
Level of con-


tainment 
Intended technical 
fate of substance 


Dispersion of 
emission 
sources 


Indoor/outdoor 
Release promo-


tion during 
service life 


1 Manufacture Open-closed   Industrial Indoor n.a 


2 Formulation Open-closed  Not included into matrix Industrial Indoor n.a. 


3 Formulation Open-closed  Inclusion into/onto ma-
trix 


Industrial Indoor n.a. 


4 End use  Open-closed  Processing aid Industrial Indoor n.a. 


5 End use  Open-closed  Inclusion into/onto ma-
trix 


Industrial Indoor n.a. 


6a End use  Open-closed  Intermediate Industrial Indoor n.a. 


6b End use  Open-closed  Reactive processing aid Industrial Indoor n.a. 


6c End use  Open-closed  Monomers for polymers Industrial Indoor n.a. 


6d End use  Open-closed  Monomers for rubbers 
or thermosets 


Industrial Indoor n.a. 


7 End use  Closed system Processing aid Industrial Indoor n.a. 


8a End use  Open-closed  Processing aid Wide dispersive Indoor n.a. 


8b End use  Open-closed  Reaction on use Wide dispersive Indoor n.a. 


8c End use  Open-closed  Inclusion into/onto ma-
trix 


Wide dispersive Indoor n.a. 


8d End use  Open-closed  Processing aid Wide dispersive Outdoor n.a. 


8e End use  Open-closed  Reaction on use Wide dispersive Outdoor n.a. 


8f End use  Open-closed  Inclusion into/onto ma-
trix 


Wide dispersive Outdoor n.a. 


9a End use  Closed sys-
tems 


Processing aid Wide dispersive Indoor n.a. 


9b End use  Closed  sys-
tems 


Processing aid Wide dispersive Outdoor n.a. 


10a Service life Open Inclusion into/onto ma-
trix 


Wide dispersive Outdoor Low 


10b Service life Open Inclusion into/onto ma-
trix 


Removing from matrix 


Wide dispersive Outdoor High 


11a Service life Open Inclusion into/onto ma-
trix 


Wide dispersive Indoor Low 


11b Service life Open Inclusion into/onto ma-
trix 


Removing from matrix 


Wide dispersive Indoor High 


12a Service life Open-closed Losses from matrix 
during article process-
ing 


Industrial Indoor Low   


12b Service life Open-closed Losses with matrix 
during article process-
ing 


Industrial Indoor High 
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Appendix R.12-4.3: Overview of available Specific Environmental Release Categories (SPERCs) 


To be included at a later stage 
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Appendix R.12-5.1: Descriptor-list for substances in articles (AC) 


Article categories, no release intended (AC) 


 Article categories (and non exhaustive examples) for describing the type of 
article in which the substance is contained during service life and waste life 


Suitable TARIC 
chapters 


Categories of complex articles 


AC1 Vehicles 86-89 


  Examples: Trucks, passenger cars and motor cycles, bicycles, tricycles and associ-
ated transport equipment; other vehicles: Railway, aircraft, vessels, boats 


 


AC2 Machinery, mechanical appliances, electrical/electronic articles  84/85 


 Examples: Machinery and  mechanical appliances; electrical and electronic articles, 
e.g. computers, video and audio recording, communication equipment; lamps and 
lightening; cameras; refrigerator, dish washer, washing machines 


 


AC3 Electrical batteries and accumulators  8506/07 


Categories of material based articles  


AC4 Stone, plaster, cement, glass and ceramic articles 68/69/70 


  Examples: Glass and ceramic article: e.g. dinner ware, drinking glasses, pots, pans, 
food storage containers; construction and isolation articles; natural or artificial abra-
sive powder or grain, on a base of textile material, of paper, of paperboard or of 
other materials 


 


AC5 Fabrics, textiles and apparel 50-63, 94/95 


,  Examples: Clothing, bedding, mattress, curtains, upholstery, carpeting/flooring, car 
seats, textile toys  


 


 AC6 Leather articles 41-42, 64, 94 


  Examples: Gloves, purse, wallet, foot wear, furniture  


AC7 Metal articles 71, 73-83, 95 


  Examples: Cutlery, cooking utensils, pots, pans, jewellery, toys, furniture, construc-
tion articles 


 


AC8 Paper articles 48-49 


 Examples: Paper articles: tissue, towels, disposable dinnerware, nappies, feminine 
hygiene products, adult incontinence products; paper articles for writing, office pa-
per; printed paper articles: e.g. newspapers, books, magazines, printed photo-
graphs; wallpaper 


 


 


AC10 Rubber articles 40,  64, 95 


 Examples: Tyres, flooring, gloves, footwear, toys  


AC11 Wood articles  44, 94/95 


 Examples: Flooring, walls,  furniture, toys, construction articles  


AC13 Plastic articles 39, 94/95, 85/86 


 Examples: Plastic dinner ware, food storage, food packaging, baby bottles; flooring, 
toys, furniture, small plastic articles of daily use e.g. ball pen, PC, mobile phone 
construction articles 


 


 Other (use TARIC codes: see last row)  


 http://ec.europa.eu/taxation_customs/dds/tarhome_en.htm  


Please note: This list is not complete with regard to uses potentially to be described under 
REACH. Describe other uses as appropriate. 
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Appendix R.12-5.2: Articles with intended release of substances 


Use descriptor for articles with intended release of substances 


Descriptor based on an indicative list of examples 


AC30 Other articles with intended release of substances, please specify26 


AC31 Scented clothes 


AC32 Scented eraser 


AC33 Entry has been removed after the REACH CA meeting in March 2008 


AC34 Scented Toys 


AC35 Scented paper articles 


AC36 Scented CD 


AC38 Packaging material for metal parts, releasing grease/corrosion inhibitors 


Please note: This list is not complete with regard to uses potentially to be described under 
REACH. Describe other uses as appropriate. 


                                                 


26 See previous footnote; please note that articles could also be relevant for occupational exposure, in particular with 
regard to abrasive processes (see PROC 21 and 24) and hot work operations (PROC 25). Electrodes for welding and 
soldering are listed under PC 38 as a preparation.  
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Appendix R.12-5.3: Consumer articles addressed in the ECETOC Targeted Risk Assessment 


Article Category  Article –Subcategory in TRA for consumer exposure 


AC5: Fabrics, textiles and ap-
parel  


Clothing (all kind of materials), towel 


  Bedding, mattress 


  Toys (cuddly toy)  


  


  


Car seat, chair, flooring 


AC6: Leather articles Purse, wallet, covering steering wheel (car) 


  Footwear (shoes, boots) 


  


  


Furniture (sofa) 


AC8: Paper articles Diapers 


  Sanitary towels  


  Tissues, paper towels, wet tissues, toilet paper  


  


  


Printed paper (papers, magazines, books) 


AC10: Rubber articles  Rubber handles, tyres 


  Flooring 


  Footwear (shoes, boots) 


  


  


Rubber toys 


AC11: Wood articles Furniture (chair) 


 Walls and flooring (also applicable for non-wood material)  


  Small toys (car, train) 


  


  


Toys, outdoor equipment 


AC13: Plastic articles Plastic, larger articles (plastic chair, PVC-flooring, lawn mower, PC) 


  Toys (doll, car, animals, teething rings) 


  


  


Plastic, small articles (ball pen, mobile phone) 


Please note: This list is not complete with regard to uses potentially to be described under 
REACH. Describe other uses as appropriate. 
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 Appendix R.12-6: List of functional categories (optional, if needed)27  


List of technical functions a substance may have in a chemical product (preparation*) or article 


 Function Explanation 


 Aerosol propellants 


Compressed or liquefied gases within which substances are dissolved or 
suspended and expelled from a container upon discharge of the internal 
pressure through expansion of the gas  


 


Agents adsorbing and 
absorbing gases or liq-
uids 


Substances used to absorb or adsorb gases or liquids: filter materi-
als/media; molecular sieves; silica gel, etc. 


 
Anti-condensation 
agents 


Substances used to avoid condensation on surfaces and in the atmos-
phere: anti-dim agents; condensation removers 


 Anti-freezing agents 
Substances used to prevent and remove ice formation: antifreeze liquids; 
de-icing agents 


 
Anti-set off and adhe-
sive agents 


Substances used to prevent set-off and adhesion: spraying powder and 
anti-set-off additives for printing; oils and waxes for laths and shuttering; 
casting slip, etc. 


 Anti-static agents 


Substances used to prevent or reduce the tendency to accumulate elec-
trostatic charges: anti-static additives; substances for surface treatment 
against static electricity 


 Binding agents Resin or polymer-substances in coatings and adhesives  


 Biocide substances  


 Bleaching agents 
Substances used to whiten or decolourise materials. Not: cosmetics; pho-
tographic bleaches; optical brighteners. 


 Colouring agents, dyes  


 
Colouring agents, pig-
ments  


 Complexing agents 
Substances used to combine with other substances (mainly metal ions) to 
form complexes 


 Conductive agents 
Substances used to conduct electrical current. Sub-categories electro-
lytes; electrode materials. 


 
Corrosion inhibitors and 
anti-scaling agents 


Substances used to prevent corrosion: corrosion inhibiting additives; rust 
preventives 


 Dust binding agents 
Substances used to control finely divided solid particles of powdered or 
ground materials to reduce their discharge into the air 


 Explosives  


                                                 


27 This list has been derived by combining the list of function categories applied under previous system for notification 
of new substances in the EU (TGD for completion of summary notification dossier for a new chemical substance utilizing 
the structured notification interchange format (SNIF), Annex 3; http://ecb.jrc.ec.europa.eu/DOCUMENTS/New-
Chemicals/SNIF_Guidance.pdf) and the list of industrial functions in appendix E of the Instructions for Reporting for 
the 2006 Partial Updating of the TSCA Chemical Inventory Database 
(www.epa.gov/iur/pubs/2006_inst_tsca_cheminv.pdf). All entries obviously describing chemical products (preparations)  
have been removed.   
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List of technical functions a substance may have in a chemical product (preparation*) or article 


 Function Explanation 


 Fertilisers  


 Fillers 


Relatively inert, and normally non-fibrous, finely divided substances 
added to elastomers, plastics, paints, ceramics, etc., usually to extend 
volume 


 Fixing agents Substances used to interact with a dye on fibres to improve fastness 


 Flame retardants 
Substances incorporated into, or applied to the surface of, materials to 
slow down or prevent combustion 


 Flotation agents 
Substances used to concentrate and obtain minerals from ores: flotation 
oil; flotation, depressants 


 Flux agents for casting 
Substances used to promote the fusing of minerals or prevent oxide for-
mation 


 
Foaming (blowing)  
agents 


Substances used to form a foam or cellular structure in a plastic or rubber 
material: physically by expansion of compressed gases or vaporisation of 
liquid, or chemically by decomposition evolving a gas 


 Food/feedstuff additives  


 Fuels and fuel additives  


 Heat transfer agents  


 Impregnation agents 


Substances used to admix with solid materials, which retain their original 
form: impregnating agents for leather, paper, textile and wood. Not: flame 
retardants; conserving agents; biocides. 


 Intermediates  


 Laboratory chemicals Substances used in laboratories for analytical purposes 


 
Lubricants and lubricant 
additives 


Substances entrained between two surfaces and thereby used to reduce 
friction: oils; fats; waxes; friction reducing additives 


 Odour agents 
Substances used to produce, enhance or mask odour. Not: food addi-
tives; cosmetics. 


 Oxidizing agents 


Substances that give up oxygen easily, remove hydrogen from other sub-
stances, or accept electrons in chemical reactions, and are used for such 
purposes 


 
Pharmaceutical sub-
stance   


 


Photosensitive agents 
and other photo-
chemicals 


Substances used to create a permanent photographic image. Sub-
categories: desensitisers; developers; fixing agents; photosensitive 
agents; sensitizers; anti-fogging agents; light stabilisers; intensifiers. 


 pH-regulating agents  


 
Plant protection active 
substance  


 
Plating agents and 
metal surface treating  
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List of technical functions a substance may have in a chemical product (preparation*) or article 


 Function Explanation 


agents 


 
Pressure transfer 
agents  


 


Process regulators, 
other than polymeriza-
tion or vulcanization 
processes 


Substances used to regulate the speed of a (chemical) process, e.g. ac-
celerators; activators; catalysts; inhibitors; siccatives; anti-siccatives; 
cross-linking agents; initiators; photo-initiators, etc. 


 


Process regulators, 
used in vulcanization or 
polymerization proc-
esses 


Substances used to regulate the speed of a (chemical) process, e.g.  ac-
celerators; activators; catalysts; inhibitors; siccatives; anti-siccatives; 
Cross-linking agents; initiators; photo-initiators, etc. 


 
Processing aid, not 
otherwise listed   


 Reducing agents 
Substances used to remove oxygen, hydrogenate or, in general, act as 
electron donors in chemical reactions 


 
Reprographic agents 
(Toners) Substances used to reproduce a permanent image  


 
Semiconductors and 
photovoltaic agents   


Substances having resistivities that are between those of insulators and 
metals, and are usually changeable by light, heat or electrical or magnetic 
field, or generate electromotive force upon the incidence of radiant energy


 Softeners 


Substances used for softening materials to improve feel, to facilitate fin-
ishing processes or to impart flexibility or workability. Sub-categories: 
coalescing agents; bates (leather technology); de-vulcanising agents; 
emollients; swelling agents; water softeners; plasticisers. 


 Solvents 
Substances used to dissolve, thin, dilute and extract: extraction agents; 
solvents and thinners for paints, lacquers, adhesives and other materials 


 Stabilisers 
Substances used to prevent or slow down spontaneous changes in, and 
aging of, materials 


 Surface active agents 
Substances used to lower the surface and/or interfacial tension of liquids 
and promote cleaning, wetting, dispersion, etc. 


 Tanning agents Substances used for treating hides and skins 


 Viscosity adjustors 
Substances used to modify the flow characteristics of other substances, 
or preparations, to which they are added 


 Other   


   


* Please note: For the sake of consistency with the descriptor system in IUCLID 5.2, in these lists 
the term “preparation” has not been replaced by “mixture” 
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Appendix R.12-7: Guidance for converting description of uses based on previous descriptor pick-lists (in V1) 
into information compatible with the refined descriptor pick-lists    


 


Introduction  


In the framework of the further development of the Guidance on Information Requirements and 
Chemicals Safety Assessment, ECHA has drafted an update of the Guidance Chapter R.12 (Use 
Descriptor System). This update had become necessary,  in order to introduce a descriptor ele-
ment to cover the environment, to better explain the practical use of the descriptor system and to 
more clearly structure the relationship between the use descriptors system and Tier 1 exposure 
estimates for workers, consumers and environment.  


The follow short guidance aims to assist companies that have carried out data collection on uses 
based on the use descriptor pick-lists in earlier versions of the current guidance. For each of the 
pick-lists it will be explained how already collected data can be converted into a form matching i) 
the pick-lists of the draft V2 (9.11.09) and ii) the entries of the related TRA consumer exposure es-
timates.    


The new descriptor list for the environment (Environmental Release Categories) did not exist in 
Version 1 of the guidance, and thus these data need to be added to any use description carried out 
before summer 2009. No further guidance on this is provided in the following tables.
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Table 1: Descriptor-list for the sectors of use 


Changed 
entry 


What is changed? Adaptation potentially needed regarding al-
ready collected data on uses 


SU20,23,24 New entries No adaptation needed  


SU2 SU2 has been split into 2a and 2b No adaptation needed 


SU6 and 6a SU6a has been newly introduced and 
SU6 has been changed to SU6b 


Convert SU6 to SU6b 


 


Table 2: Descriptor-list for the chemical product categories 


Changed 
entry 


What is changed? Adaptation potentially needed for already col-
lected data on uses 


PC9  PC9 has been split into 9a, 9b, 9c;  Uses described with the previous entry PC9 are to 
be described as PC 9a, 9b and (if relevant) 9c. If 
no more specific information is available replace 
PC9 by all three new categories. 


 Removers have been included into 9a No changes needed regarding uses described 
under PC9 before 


 Plasters and modelling clay have been 
included into PC9b  


Modelling clay to be described with PC9b instead 
of PC5 


 Hardened dried wall paint has been 
moved to AC11  


No adaptation needed regarding uses described 
under PC9 before 


PC4 Entry not changed, but subcategory for 
TRA consumer exposure estimate de-
leted. 


No TRA consumer exposure estimate for PC4 
possible 


TRA consumer exposure estimate for removers 
can be carried out through the subcategories un-
der PC 9a 


PC5 PC5 deleted Uses described under this entry are to be re-
assigned to PC1 (adhesives), PC9b (fillers, put-
ties, modelling clay), PC9c (finger paints) 


PC6 PC6 deleted Uses described under this entry are to be re-
assigned to PC31 (polishes and wax blends) or 
PC35 (washing and cleaning products) 


PC10 PC10 deleted Describe use under “others”, additional data col-
lection may be needed. TRA consumer exposure 
estimate for removers can be carried out through 
the subcategories under PC 9a.  


PC22 PC22 deleted Uses described under this entry are to be re-
assigned to PC12 (Fertilizers) 


 


37 
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Table 3: Descriptor-list for the process categories 


Changed 
entry 


What is changed Adaptation potentially needed for already col-
lected data on uses 


PROC8 PROC8 has been split in 8a and 8b Uses described with the previous entry PROC8 are 
to be described as PROC 8a or 8b. If no more spe-
cific information is available replace PROC8 by 
PROC8a. 


PROC22-25 Correction of numbering against Ver-
sion 1: PROC22=>23; PROC23=>24; 
PROC24=>25 


Content of categories has not changed. Correction 
of numbering against version 1 needed.   


PROC26,27 PROC26 and 27 have been newly in-
troduced 


No adaptation needed 


All PROCs For most PROCs, the differentiation 
between industrial and non-industrial 
setting has been removed. Choice 
now in the estimate itself. 


No adaptation needed 


 
Table 4: Descriptor-list for the article categories 


Changed 
entry 


What is changed Adaptation potentially needed for already col-
lected data on uses 


AC2 Electric and electronic articles included No adaptation needed  


AC3 All articles moved to AC2 except for batter-
ies and accumulators 


Change use description to AC2 except for batteries and 
accumulators 


AC4 Articles made from stone, plaster, cement 
included 


No adaptation needed 


AC9 AC9 has been deleted Describe cameras and video cameras with AC2, and 
printed photos with AC8 


AC11 The subcategories for the TRA consumer 
exposure estimates have been modified to: 


 Furniture (chair) 


 Wall and flooring (also applicable to 
non-wood material) 


The second subcategory has become broader and allows 
assessing exposure from coatings on all kinds of large 
indoor surfaces. For already collected data it needs to be 
checked whether they refer to furniture or flooring. If no 
more detailed information is available carry out exposure 
estimates for both subcategories. 


AC12 AC12 has been deleted Describe use under “others” (additional data collection 
may be needed) or describe use by the material based 
categories AC4, AC7, AC8, AC10, AC11, AC13 (assign 
all if no more specific information available) 


All AC Numbered subcategories have been re-
moved and converted into a list of exam-
ples illustrating the scope of the article 
category 


Uses described with a sub-category can also be de-
scribed with the related AC. If the registrant or down-
stream user wishes to maintain the more detailed infor-
mation and subcategory level they can do so. 


For TRA consumer exposure estimates however descrip-
tion down to the subcategory level may still be needed.   
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Preface 


This document describes the information requirements under REACH with regard to substance 
properties, exposure, use and risk management measures, and the chemical safety 
assessment. It is part of a series of guidance documents that are aimed to help all 
stakeholders with their preparation for fulfilling their obligations under the REACH regulation. 
These documents cover detailed guidance for a range of essential REACH processes as well as 
for some specific scientific and/or technical methods that industry or authorities need to make 
use of under REACH. 


The guidance documents were drafted and discussed within the REACH Implementation 
Projects (RIPs) led by the European Commission services, involving stakeholders from Member 
States, industry and non-governmental organisations. These guidance documents can be 
obtained via the website of the European Chemicals Agency 
(http://echa.europa.eu/support/guidance-on-reach-and-clp-implementation). Further guidance 
documents will be published on this website when they are finalised or updated. 


This document relates to the REACH Regulation (EC) No 1907/2006 of the European 
Parliament and of the Council of 18 December 20061 and its amendments as of 31 August 
2011. 


                                          
 
1Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the 
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals 
Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93 and Commission 
Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 
93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396, 30.12.2006). 



http://echa.europa.eu/support/guidance-on-reach-and-clp-implementation





 4  
Part E: Risk Characterisation


Version 2.0      November 2012 


 


Annankatu 18, P.O. Box 400, FI-00121 Helsinki, Finland | Tel. +358 9 686180 | Fax +358 9 68618210 | echa.europa.eu 


 


Document History 


Version Changes Date 


Version 1.0 First edition. May 2008 


Version 2.0 Revision of sections E.3.4.2 and E.3.4.4 


Corrigendum: 


(i) replacing references to DSD/DPD by references to CLP 


(ii) implementing minor recommendations from 
nanomaterials from the RIP-oN3 report 


(iii) additional minor editorial changes/corrections 


(Note that references to DSD/DPD Risk phrases in Table 2 in the 
Appendix have not yet been updated in this version) 


November 2012 


 


 







Part E: Risk Characterisation  
Version 2.0      November 2012 5 


 


Annankatu 18, P.O. Box 400, FI-00121 Helsinki, Finland | Tel. +358 9 686180 | Fax +358 9 68618210 | echa.europa.eu 


Convention for citing the REACH regulation 


Where the REACH regulation is cited literally, this is indicated by text in italics between quotes. 
 


Table of Terms and Abbreviations 


See Chapter R.20 
 


Pathfinder 


The figure below indicates the location of part E within the Guidance Document 
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E.1 Introduction 


E.1.1 Aim 


In risk characterisation, exposure levels are compared to quantitative or qualitative hazard 
information (REACH Annex I, 6). When suitable predicted no-effect concentrations or derived 
no-effect levels are available, risk characterisation ratios (RCRs) can be derived in order to 
decide if risks are adequately controlled for each environmental sphere and for each human 
population known to be or likely to be exposed (REACH Annex I, 6.4). When these no-effect 
levels cannot be established for certain effects, a qualitative assessment of the likelihood that 
these effects are avoided when exposure scenarios are implemented shall be carried out 
(REACH Annex I, 6.5). 
 


E.1.2 Background 


Risk characterisation ratios (RCRs) need, where available, to cover all end-points, populations, 
exposure routes and time scales, environmental and human. RCRs are derived by comparing 
exposure levels to suitable predicted no-effect concentrations (PNECs) or derived no-effect 
levels (DNELs)2 (See Equation E-1). 


For the environmental end-points, this is the ratio of predicted environmental concentration 
(PEC) to PNEC (Equation E-1). 


Equation E-1 
DNEL


Exposure


PNEC


PEC
RCR or  


 


 
For the human health end-points a distinction needs to be made between effects exerted by a 
threshold and non-threshold mode of action. For threshold effects for which a DNEL can be set, 
the RCR is the ratio of the estimated exposure and the DNEL (Equation E-1). For non-threshold 
effects (e.g. non-threshold mutagens and non-threshold carcinogens) a no-effect level, and 
thus a DNEL, cannot be established. However, it may be possible, if data allow, to set a DMEL 
(derived minimal effect level), a reference risk level considered to be of very low concern. Risk 
characterisation then entails a comparison between the estimated exposure and the DMEL. In 
this situation, the principle of Equation 1 may be used by replacing DNEL with DMEL, but it 
should be recalled that the resulting "RCR" is not related to a no-effect level. This will be 
referred to as a semi-quantitative Risk Characterisation. 


It is to be noted that for some human health endpoints considered to have threshold effects, it 
may not always be possible to set a DNEL, necessitating a qualitative assessment. For a 
substance having quantitative data for some endpoints and qualitative data for other 
endpoints, the risk characterisation needs to be both (semi-)quantitative as well as qualitative. 


Control of risk for a substance is demonstrated when the outcome of both the hazard 
assessment and exposure assessment are robust and where RCRs for all exposures (for all 
compartments, routes, populations and durations) related to all exposure scenarios and all 
end-points are below one; and where relevant qualitative risk characterisations demonstrate 
that the likelihood of effects are avoided when implementing the exposure scenarios (See also 
Chapter A.1). 


                                          
 
2 In calculating the RCR, both the exposure estimate and the PNEC or DNEL should be expressed using the same 
relevant metric(s). 
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The above does not include the assessment of the physicochemical risk to human health (see 
Chapter E.2). Such an assessment must be carried out for substances which have been 
classified on the basis of certain physicochemical properties (explosivity, flammability or 
oxidising potential), or if there are other reasonable grounds for concern. 
 


Assessment steps 


The risk characterisation in the CSA is described as a series of steps that are discussed in more 
detail in subsequent sections: 


Step 0 If the substance is classified for physiochemical danger (see Chapter R.93), carry out a risk 
characterisation for physicochemical properties (See Chapter E.2). 


Step 1 Collect the predicted or derived no-effect levels or minimal effect levels (PNECs, DNELs or 
DMELs if appropriate) for the relevant time scales, environmental ecosystems, human 
populations, health effects, and routes of exposure. For endpoints where no DNEL can be 
derived, collect other information on potency of the substance. For the derivation of this 
information see Chapters R.8 and R.10. 


Step 2 For each exposure scenario collect the exposure values, measured or estimated, for the 
relevant time scales and spatial scales, environmental compartments, human populations and 
human routes of exposure. For a definition of short term (acute exposure) and long term 
(chronic exposure), please refer to the relevant hazard chapters (Chapter R.8) and the 
exposure estimation chapters (Chapters R.14-16). 


Step 3 Compare matching exposure and predicted or derived no-effect levels or minimal effect levels 
for all relevant matching combinations. This is described in Section E.3.3 (humans) and 
Section E.4.3 (environment). 


Step 4 If no predicted or derived no-effect level or minimal effect level could be derived for a 
substance for a certain environmental compartment or human effect, carry out a qualitative 
risk characterisation for that compartment/effect (see Sections E.3.4 and E.4.4). This is done 
in addition to Step 3 if also a PNEC or DNEL/DMEL is available for other compartments/effects. 


Step 5 Calculate the sum of risk characterisation ratios of combined exposure, e.g. for each human 
population and for the general population (combined worker and consumer exposure) see 
Section E.3.5 and Section E.4.5. 


Step 6 Decide on possible iterations of the CSA, taking uncertainties in the assessment into account 
(see Chapter R.19). The risk characterisation should demonstrate control of risks (see Chapter 
A.1), based on a sufficiently robust hazard and exposure assessment. 


Step 7 Finalise the risk characterisation. 


 
 


 


                                          
 
3 Please note that it is proposed that Chapter R9 will be withdrawn and the content will be merged into the forthcoming 
update of Chapter R7a 







 10  
Part E: Risk Characterisation


Version 2.0      November 2012 


 


Annankatu 18, P.O. Box 400, FI-00121 Helsinki, Finland | Tel. +358 9 686180 | Fax +358 9 68618210 | echa.europa.eu 


E.1.3 Iteration needs 


If the Risk Characterisation shows that, based on the initial ES, risks are not controlled, further 
work would be needed. In a second iteration of the CSA, information at any point of the 
assessment cycle can be modified. The CSA process can be refined in a number of iterations. 
Such iterations must be realistic to the extent that the introduction of operational conditions 
(OC) and/or risk management measures (RMMs) can be implemented in practice. 


In order to produce a meaningful risk characterisation it is important that the assessor both 
understands, and takes into account the uncertainties associated with the information/data 
that is provided. Uncertainties related to both the hazard assessment and the exposure 
assessment should be addressed in the CSA (see Step 6). Methods for uncertainty analysis can 
be found in Chapter R.19. 
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E.2 Risk characterisation for physicochemical properties 


E.2.1 General aspects 


Substances which are hazardous because of their physicochemical hazard trigger the additional 
requirements for the CSR and SDS under REACH in the same way as substances which are 
hazardous because of their (eco)toxicological properties.  


Risk characterisation with regard to human health must be carried out as a minimum for 
explosivity, flammability or oxidising potential. For those previously mentioned 
physicochemical properties, the assessment shall entail an evaluation of the likelihood (risk) 
that an adverse effect will be caused under the reasonably foreseeable conditions of use in the 
workplace or by consumers. 


The assessment of the potential effects arising from the capacity of hazardous chemical agents 
to cause accidents, in particular fires, explosions or other hazardous chemical reactions covers:  


 hazards resulting from the physicochemical nature of the chemical agents, 


 risk factors identified in their storage, transport and use, and  


 the estimated severity in the event of occurrence. 
 


E.2.2 Evaluation 


The accident scenarios to be especially considered linked to REACH are minor accidents which 
might occur in the workplace and those related to consumer use. As major accidents caused by 
chemicals and the requirements to manage these risks are regulated under the Seveso II 
Directive (Council Directive 98/82/EC4) it can be assumed that major accident risks are 
adequately covered at the workplace level. However, as part of REACH CSR evaluation, the M/I 
of a substance with physicochemical hazards has to include also physicochemical hazard 
assessment and risk characterisation in the CSR. 


Substances classified on their physicochemical properties have been handled by many M/I or 
DU industries for years. Detailed methodologies to evaluate the risks associated with the 
handling of such substances under normal operational conditions or maintenance activities 
may already be available and applicable to assess likelihood and potential severity of an 
accident (e.g. HAZOP analysis used for Seveso II Directive requirements).  


Assessments based on questionnaires and/or check lists can also be used to evaluate where 
the risks are controlled. In general, the aim of these simplified assessments is not to calculate 
the absolute value of the risk but to provide only an approximation of the magnitude of the 
risk. This will often be sufficient to establish a risk hierarchy and thus determine the priorities 
in the preventive action. An example of such a simplified assessment including a questionnaire 
for the downstream user on their use conditions has been developed by DG Employment in the 
context of Directive 98/24/EC (see explanation and questionnaire in Appendix E-1 
Questionnaires for assessing the risk of accident, fire and explosion). 


Based on a set of standardized questions to be checked by the M/I an assessment of identified 
uses based on a hazard rating scheme can be conducted. This assessment is, however, already 
based on the identification and presetting of necessary risk management measures to control 
the risks and is therefore a cross-check for the M/I whether the appropriate application of the 
                                          
 
4 Further guidance see http://ec.europa.eu/environment/seveso/legislation.htm,  



http://ec.europa.eu/environment/seveso/legislation.htm
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recommended RMMs at the DU level is suitable for eliminating / minimizing the likelihood of 
accidental events. 
 


E.2.3 Output of risk characterisation 


Independently of the assessment method applied the M/I shall prepare an analysis of the 
processes and procedures a hazardous substance is used in and describe the measures taken 
to prevent accidental release or negative effects on human health in case of an event. This 
should include a hazard ranking of the substance (e.g. using the R-phrases or hazard 
statements as criteria, see Table 3 in Appendix E-1) and a possible frequency and assumed 
severity of an accident. A rational judgement should be provided which describes the 
underlying assumptions and the conclusions made. Based on the assessment one can either 
conclude that the use of the substance can be considered to be of no immediate concern or 
that recommendations for risk reduction are necessary. 
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E.3 Risk characterisation for human health (Steps 1-5) 


E.3.1 General aspects 


Having conducted the hazard assessment for all relevant human health endpoints and 
populations (Chapters R.1-R.8) and the exposure estimation (Chapters R.14-R.18); a 
quantitative, and in some cases also a qualitative, risk characterisation is carried out. For 
certain endpoints further considerations are outlined in Appendices R.8-8 to R.8-12. 


It should be acknowledged that the whole risk characterisation process, whether quantitative 
or qualitative, depends heavily upon expert judgement. Therefore, the approach taken in 
reaching a conclusion needs to be as transparent as possible and needs careful 
explanation/justification as to assumptions, decisions, uncertainties and adequacy of the 
available data set. 
 


E.3.2 Step 1 and 2: collect hazard and exposure information 


Human health risk characterisation is basically an integration of the findings from the exposure 
and effects assessment in order to reach a conclusion on whether risks are controlled. A logical 
start for the risk characterisation is therefore to recap the main findings from the previous 
phases of the safety assessment. 


Under REACH, this risk characterisation needs not be conducted for all relevant health effects, 
but only for the leading health effect(s). For effects with DNELs or DMELs this means the 
toxicological effect that results in the most critical DNEL (or DMEL) for a given exposure 
pattern (duration, frequency, route and exposed human population) associated with an 
exposure scenario. However, if a substance exerts also effects for which no DNEL or DMEL can 
be derived, it may not be straightforward to identify the leading health effect. 


In any case, it is suggested to first establish an overview of the critical DN(M)ELs derived for 
all relevant combinations of population/route/exposure pattern (see Section R.8.7) and the 
matching exposure estimates. As indicated in Chapter R.8, in principle DNELs (or DMELs, for 
e.g. genotoxic carcinogens) should be derived for all the required and available data on a 
substance, in order to identify the critical DNEL (or DMEL) for the leading health effect to be 
used in a (semi-) quantitative risk characterisation. The critical DNEL (or DMEL, e.g. when the 
critical effect is non-threshold carcinogenicity) being then the lowest of these DNELs or DMELs 
for a given exposure pattern. 


However, as indicated above and in Chapter R.8, it might not always be possible to derive a 
DNEL or DMEL for a certain endpoint. For such a substance, having DNELs or DMELs for some 
endpoints and only data of a qualitative nature for some other endpoints, it is not evident a 
priori what is/will be the leading health effect. It cannot be excluded that the ‘quantitative’ 
endpoints will be more critical than the ‘qualitative’ endpoints, except maybe for non-threshold 
mutagenicity (cat. 1A & 1B), non-threshold carcinogenicity (cat. 1A & 1B) and possibly 
respiratory sensitisation. Therefore, in most cases for such a substance, for a given exposure 
pattern, both (semi-)quantitative risk characterisation (Step 3), based on the critical DN(M)EL, 
as well as a purely qualitative risk characterisation (Step 4), for the endpoints for which no 
DNEL or DMEL could be derived needs to be performed. Both assessments should demonstrate 
control of risks. 


For endpoints, with effects for which no DNEL/DMEL can be derived, other measures of 
potency (see Section R.8.6) can be used for the qualitative risk characterisation. How to 
conduct the Risk Characterisation is further detail in Step 4 (see Section E.3.4). 
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E.3.3 Step 3: Quantitative and semi-quantitative risk characterisation 


The (semi-)quantitative risk characterisation is carried out by comparing the estimated 
exposure for relevant exposure scenarios with the critical DN(M)EL for the leading health 
effect. This is done separately for each relevant combination of exposure pattern with  


 population exposed: 


o workers 


o general population  


o consumers 


o humans exposed via the environment 


and 


 exposure route: 


o inhalation 


o dermal 


o oral. 
 


In Section E.3.3.1 and E.3.3.2 below, a list of the different exposure/DN(M)EL ratios that 
should be considered for each population is reproduced below from Section R.8.7.3. Please 
note that for simplicity only DNELs are mentioned, but it is equally valid for DMELs. 


E.3.3.1 Workers 


For systemic, long-term effects, DNELs are generally needed for worker dermal and 
inhalation exposure. In a first tier these two worker DNELs usually need to be derived and 
used to assess the occupational exposure. 


 


DNEL Duration and routes of exposure to humans  corresponding to the DNEL 


Worker-DNEL long-
term dermal 


Repeated worker dermal exposure for a day or more (this exposure is generally 
modelled as a dermal daily deposition expressed in mg substance/cm2 skin) 


Worker-DNEL long-
term inhalation 


Repeated worker inhalation exposure for a day or more (exposure is modelled or 
measured as a daily air concentration in mg substance/m3)5 


 
For systemic, acute effects, one DNEL is normally relevant to compare with peak 
occupational exposures. 


 


 


                                          
 
5 Please note that other metrics could be relevant, such as cm2/m3 (relevant for nanomaterials) and nanoparticle 
number/m3  (especially relevant for fibres). 
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DNEL Duration and routes of  exposure to humans, corresponding to the DNEL 


Worker-DNEL acute 
inhalation 


Worker inhalation peak exposure 


 
Rarely, and on a case-by-case basis, a systemic DNEL acute dermal for workers may need to 
be derived. However, in a first tier, single dermal occupational exposure should be compared 
against the corresponding long-term DNEL. 


For both acute and long-term local effects, four (external) DNELs may have to be derived 
for substances causing irritation, corrosion and/or sensitisation (assuming that the data allow 
setting a DNEL), for a comparison with external occupational dermal and inhalation exposure 
levels. 


DNEL Duration and routes of exposure to humans corresponding to the DNEL 


worker-DNEL acute 
dermal local 


Worker dermal single exposure 


worker-DNEL acute 
inhalation local 


Worker inhalation peak exposure 


worker-DNEL long-
term dermal local 


Repeated worker dermal exposure 


worker-DNEL long-
term inhalation local 


Repeated worker inhalation exposure 


 


E.3.3.2 General population (consumers / humans exposed via the 
environment) 


For systemic, long-term effects, DNELs for the general population may need to be derived if 
the substance is present in consumer–available products or is released to the environment and 
present as an environmental contaminant. In a first tier potentially three DNELs need to be 
derived and used to assess the exposure of consumers and humans via the environment. 


DNEL Duration and routes of` exposure to humans, corresponding to the DNEL 


General Population-
DNEL long-term oral 


Repeated exposure oral of the general population (consumers, humans via the 
environment, expressed as mg/kg/day) 


General Population-
DNEL long-term 
dermal 


Repeated dermal exposure of the general population (consumers)(generally 
modelled as a dermal daily exposure expressed in mg substance/cm2 skin) 
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General Population-
DNEL long-term 
inhalation 


Repeated inhalation exposure of the general population (consumers or humans via 
the environment)(modelled or measured as a daily air concentration in mg 
substance/m3) 


 
Occasionally, in case of peak exposures, one DNEL is normally relevant for systemic, acute 
effects. 


DNEL Duration and routes of exposure to humans, corresponding to the DNEL   


General Population - 
DNEL acute 
inhalation 


Occasional inhalation exposure (minutes-hours) of the general population 
(consumers, humans via the environment) 


 
Rarely, and on a case-by-case basis, a systemic DNEL acute may need to be assessed for the 
general population for the other routes (dermal, oral). However, in a first tier, single dermal 
and oral exposure of the general population should be compared against the corresponding 
long-term DNELs. 


For both acute and long-term local effects, four external DNELs may have to be derived for 
substances causing irritation, corrosion and/or sensitisation (assuming that the data allow 
setting a DNEL), for a comparison with external dermal and inhalation exposure levels (oral is 
not relevant) of the general population. 


DNEL Duration and routes of exposure to humans corresponding to the DNEL 


General Population -
DNEL acute dermal 
local 


Dermal single exposure of the general population (consumers) 


General Population -
DNEL acute 
inhalation local 


Inhalation peak exposure of the general population (consumers or humans via the 
environment) 


General Population -
DNEL long-term 
dermal local 


Repeated dermal exposure of the general population (consumers) 


General Population -
DNEL long-term 
inhalation local 


Repeated inhalation exposure of the general population (consumers or humans via 
the environment) 


 


E.3.3.3 Interpretation of the quantitative and semi-quantitative risk 
characterisation 


REACH Annex I, 6.4 states that for any exposure scenario the risk to humans can be 
considered to be controlled if exposure levels do not exceed the appropriate DNEL, i.e. if the 
RCR <1. A DNEL is therefore a level of exposure which should not be exceeded and indicates 
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adequate control of risks. 


For non-threshold effects with a DMEL, the interpretation is different. As explained in Section 
R.8.1.1, a DMEL is not equivalent to a DNEL: where a DNEL expresses a derived value below 
which exposures should be controlled – with the underlying assumption that such an exposure 
level would be below a no-effect-level, the underlying assumption for non-threshold effects is 
that a no-effect-level cannot be established and a DMEL therefore expresses an exposure level 
corresponding to a low, possibly theoretical, risk. A DMEL is therefore a risk-related reference 
value, which can be established via two approaches: the 'Large Assessment Factor' (EFSA) 
approach and the 'Linearised' approach (see Section R.8.5)6. 


Using the EFSA approach, one DMEL value is obtained, that expresses an exposure level 
corresponding to a low, possibly theoretical, risk, which could be seen as a tolerable risk.  


Using the 'Linearised' approach, different DMEL values can be calculated, representing different 
lifetime cancer risks, e.g., a risk for cancer in 1 per 100.000 exposed (10-5) or 1.000.000 
exposed individuals (10-6). Although there is no EU legislation setting the 'tolerable' risk level 
for carcinogens in the society, cancer risk levels have been set and used in different contexts 
(See Appendix R.8-14 for various values previously applied within and outside the EU). Based 
on these experiences, cancer risk levels of 10-5 and 10-6could be seen as indicative tolerable 
risks levels when setting DMELs for workers and the general population, respectively. 


This approach for non-threshold substances offers additional guidance to risk managers in 
differentiating exposure scenarios for which existing control measures already result in very 
low human health risks from those for which existing control measures are less effective. For 
workers, the requirements of the Carcinogens and Mutagens Directive (2004/37/EC) shall be 
complied with. This requires compliance with objectives to prevent exposure, substitution of 
dangerous chemicals by less dangerous chemicals and, where this is not technically possible, 
by minimisation of exposure. However, the DMEL approach is useful when preparing chemical 
safety assessment to judge the remaining/residual likelihood of risks. 


In summary, when the leading health effect is a threshold effect with a DNEL, the quantitative 
risk characterisation is as follows: 


Exposure   
RCR = 


DNEL  


If Exposure < DNEL → Risk is adequately controlled 


If Exposure > DNEL → Risk is NOT controlled 


 
When the leading health effect is a non-threshold effect for which a DMEL has been derived 
(e.g. for non-threshold carcinogenicity), a semi-quantitative risk characterisation can be 
conducted: 


If Exposure < DMEL → Exposure is controlled to a risk level of low concern 


If Exposure > DMEL → Risk is NOT controlled. 
 
                                          
 
6 Please note that application of DMELs cannot lead to adequate control of risks as defined in section 6.4 of REACH 
Annex I, since it is considered a semi-quantitative aid to risk characterisation according to Annex I, Section 6.5. 
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In both cases the interpretation of the risk characterisation should be accompanied with a 
qualitative discussion, for instance addressing aspects that could not be dealt with in a    
(semi-)quantitative way. This should include uncertainties related to the exposure assessment 
as well as the hazard assessment (Chapter R.19). 


If the risk characterisation shows that risk is not controlled (see Chapter A.1), an iteration of 
the CSA is needed. This can be done by generating more refined exposure and/or hazard 
information or by introducing new RMMs (see Section E.3.5). Iterations of the CSA process 
should continue until the RC shows that risks are controlled/risks are of very low concern or if 
it is concluded that it is not possible to demonstrate control of risk (see Chapter E.4.7). 


Furthermore, if endpoints for which no DNEL/DMEL could be derived were flagged under Step 
1, also Step 4 (see Section E.3.4 below) needs to be conducted. 
 


E.3.4 Step 4: Conduct qualitative risk characterisation 


E.3.4.1 Introduction and approach 


The purpose of the qualitative risk characterisation is to assess: ".the likelihood that effects are 
avoided when implementing the exposure scenario…" (REACH Annex 1, Section 6.5). The 
qualitative risk characterisation approach described in the following has to be completed when 
there is no basis for setting a DNEL or DMEL for a certain human health endpoint, i.e. when the 
available data for this effect do not provide quantitative dose-response information, but there 
exist toxicity data of a qualitative nature. The endpoints for which the available data may 
trigger a qualitative risk characterisation are: irritation/corrosion, sensitisation, acute toxicity, 
carcinogenicity and mutagenicity. The types of qualitative information that may be available 
for these different endpoints are indicated below. A more detailed description of the 
assessment of these endpoints can be found in Chapter R.8 (Section R.8.5.1 and Appendices 
R.8-8 to R.8-11). 


It is to be stressed that when data are available that allow the derivation of a DNEL or DMEL7 
for an endpoint (including irritation/corrosion, sensitisation8, acute toxicity, carcinogenicity and 
mutagenicity), the quantitative or semi-quantitative approach (see Section E.3.3) should be 
followed. Having DNELs or DMELs for all the required and available data on a substance makes 
it fairly easy to identify the leading health effect for that substance for the relevant exposure 
patterns. By contrast, for a substance having DNELs or DMELs for some endpoints and data of 
a qualitative nature for other endpoints, it is difficult to identify the leading health effect for the 
relevant exposure patterns. A priori, it cannot be excluded that the ‘quantitative’ endpoints will 
be more critical than the ‘qualitative’ endpoints mentioned above, except maybe for non-
threshold mutagenicity (cat. 1A & 1B), non-threshold carcinogenicity (cat. 1A & 1B) and 
possibly respiratory sensitisation. Therefore, the risk characterisation for such a substance in 
most cases needs to be both (semi-)quantitative (based on the lowest DN(M)EL for the 
endpoints for which a DNEL or DMEL could be derived) as well as qualitative, for the endpoints 
for which no DNEL or DMEL could be derived. Both assessments should demonstrate control of 
risks.   
 
The general approach when no DNEL for an endpoint is available aims at reducing/avoiding 
contact with the substance. However, implementation of risk management measures (RMMs) 


                                          
 
7 Note that a DMEL from a legal point of view is related to Risk Characterisation according to REACH Annex I, Section 
6.5; i.e. a semi-quantitative aid to assessing the likelihood that effects are avoided. 
8 Note that for skin sensitisers the qualitative approach (risk characterisation) to define the RMMs and OCs should be 
the first step and the derivation of a DNEL (if possible) should be performed to judge the remaining/residual likelihood 
of risks after these RMMs and OCs are implemented. 
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and operational conditions (OCs) needs to be proportional to the degree of concern for the 
health hazard presented by the substance. For example, it is not appropriate to apply the 
same control strategy to irritating substances as to substances that are strong sensitizers or 
mutagenic. 


Consequently, the approach suggested in this section is based on the principle that the higher 
the hazard, the stricter the controls need to be. At the same time, this implies that the lower 
the hazard, the less strict the controls. The RMMs/OCs for these lower hazards (e.g. irritation) 
will often not be sufficient to control exposures when there are other relevant effects for which 
DNELs can be derived (e.g. reproduction toxicity or repeated dose toxicity). Therefore, as 
indicated above, the (semi-)quantitative and qualitative risk characterisation needs to be run 
in parallel to cover for all effects and to decide on the leading health effect. 


To provide practical guidance for the qualitative approach, a hierarchy/categories of hazards 
(high, moderate and low) is proposed, associated with a hierarchy of RMMs/OCs (below). This 
means that the conditions of use (operational conditions (OCs) and risk management 
measures) as set out in the exposure scenario (that determine the exposure level) need to 
reflect the severity of the hazard. 


 
For each hazard for which no DNEL or DMEL can be derived, it is proposed to allocate them to 
one of three categories (see Table E.3-1 below), which are based on three key factors: 


(i) Whether or not the toxicological endpoint will have a theoretically identifiable dose 
threshold and thus a potentially ‘safe’ level of exposure, but where the data typically 
available for such effect do not allow setting a DNEL. For example, a substance which 
causes irritation or acute toxicity is considered as having a threshold of effect, whereas a 
substance which is genotoxic in vivo will be unlikely to have one. 


(ii) The seriousness of the resultant health effect in terms of irreversibility, life-threat and 
long-term consequences. For example, cancer and heritable damage are considered to be 
more serious than irritation because of their life-threatening and long-term 
consequences; or sensitisation is considered to be more serious than mild acute toxicity 
because of its irreversibility and long-term consequences. 


(iii) The potency of the substance in relation to a particular toxicological endpoint. For 
example, more stringent control would be advocated for a strong skin sensitizer than for 
a moderate one. The same is also true for a strong corrosive substance in relation to an 
irritant. It should be noted that potency information for the hazards for which no DNEL or 
DMEL can be derived is not always available. For mutagenicity, carcinogenicity and 
respiratory sensitisation, information on the relative exposure levels at which effects 
occur will often not be available (which may improve in future due to development of 
more relevant methods to detect the potency of these effects), whilst for corrosivity, 
irritation, skin sensitisation and acute toxicity, some limited potency information should 
be accessible. 


To ensure consistency in the allocation of substances to the three hazard bands of high, 
moderate and low, a simple and transparent approach to hazard identification is required. It is 
proposed that the EU hazard classification system R-phrases / hazard statements are used as 
descriptors of the hazards since the classification R-phrases / hazard statements for these 
hazards tend to reflect the qualitative and semi-quantitative nature of the information that is 
usually available for these endpoints. 
 
The classification R-phrases / hazard statements are assigned on the basis of the known (or 
sometimes predicted) hazardous properties of a substance, and are used to indicate the nature 
of the health hazard, for example, irritancy, systemic toxicity or cancer. The R-phrases / 
hazard statements indicate if the health hazard relates to an effect which could occur from a 
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single exposure to the substance, or an effect which is associated with repeated exposure to 
the substance. The R-phrases are also used to indicate the route of exposure which is of 
concern, whether oral, dermal or inhalation or a combination of these. For some but not all 
toxicological endpoints, the relative potency of the substance can also be indicated by the R-
phrase/ hazard statement.  
 
The following sections provide a description of the endpoints in question and outline a stepwise 
approach for arriving at proportional risk management measures (for inclusion in the exposure 
scenarios). 


E.3.4.2 Health endpoints for which a qualitative assessment may be 
necessary9 
 


Irritation/corrosion 


For irritation and corrosion, usually the available in vitro and in vivo studies tend to provide 
only qualitative (yes or no) or semi-quantitative/potency information (for example, corrosive 
after 3 minutes or 4 hours exposure; higher or lower scores for erythema, oedema and other 
irritative effects), as explained in Appendix R.8-9. It should be noted, however, that if there 
are data suitable for deriving a DNEL for these effects, especially for respiratory tract irritation, 
the qualitative approach should not be applied.  


Substances classified as Skin corrosive Category 1A according to CLP (or as Corrosive with the 
R-phrase R35 according to DSD), which relates to strong corrosive effects, are allocated to the 
high hazard band on the basis that exposure to such extreme corrosive substances should be 
strictly contained. 


Substances classified for 


 Skin corrosion Category 1B/1C in CLP (Corrosive with R34 in DSD) 


 Serious eye damage Category 1 in CLP (Serious eye damage with R41 in DSD) or   


 Skin, eye and respiratory irritation simultaneously (i.e. with H315, H319 and H335) in 
CLP (Irritating to eyes, respiratory tract and skin with R36/37/38 in DSD), 
 


which relate to corrosive or severe irritant effects to the eye or irritant effects to the eyes, 
respiratory tract and skin simultaneously, are allocated to the moderate hazard band on the 
basis that exposure to such corrosives, eye damaging or irritant substances should be well-
controlled. 


Substances classified in one or two of the categories for skin, eye or respiratory irritation (i.e. 
with H315, H319 or H335) in CLP (with R-phrases R36, R37 or R38 in DSD), which relate to 
irritant effects, are allocated to the low hazard band on the basis that effects due to such 
moderately irritant substances are anticipated at higher concentrations when compared to the 
high and moderate hazard band irritants. 


For these effects, it should be noted that the potency normally decreases with lowering 
concentration of the substance. This may therefore be a good first approach to manage the 
risks. The generic C&L concentration limits of 10% for skin or eye irritants (Category 2), 5 % 
for skin corrosives (Category 1/1A/1B/1C) and 3% for substances causing serious eye damage 


 
 
9 Both hazard classes, categories and statements according to CLP and corresponding “type of effect” and risk phrases 
according to DSD  are used in this section, as well as in the table E. 3-1. The DSD will be repealedat 1 June 2015. 
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(Category 1) according to CLP (20 % for irritants, 10% for corrosives and 5% for strong 
corrosives according to DPD) should however not be used as defaults for control of risks as 
these levels do not automatically ensure that effects will not occur. Such an approach should 
therefore only be applied when substance-specific information allows the identification of a 
specific concentration limit with no effects. However, as noted above, dilution to these levels 
would be a good first approach for controlling risks before considering further risk 
management. 


It should be verified whether or not the RMMs/OCs proposed are sufficient to also cover for 
other relevant effects for which DNELs can be derived (e.g. reproduction toxicity or repeated 
dose toxicity). Exposures should be controlled at least to these levels. This is especially 
important when dilution results in a situation that RMMs/OCs to control irritation/corrosion no 
longer apply. 


Example: when a substance is a skin irritant, the RMMs/OCs may not be sufficient to cover for 
systemic dermal effects. This is also likely to be true for effects occurring after inhalation or 
oral exposure. So, what is needed for this substance are (to the extent the relevant DNELs are 
available): a quantitative risk characterisation to address systemic dermal effects, a 
quantitative risk characterisation for the inhalation and oral routes of exposure, where 
relevant, as well as a qualitative risk characterisation  for the local dermal irritation. 
 


Skin sensitisation 


For substances classified as skin sensitisers (Category 1/1A/1B) according to CLP (or with 
R43 in DSD), several studies (see criteria in 3.4.2.2.3, Annex I, CLP, section 3.4.2.3 in ECHA 
Guidance on the Application of the CLP Criteria,  and Appendix R.8-10) provide potency 
information, by which substances can be divided into extreme, strong and 
moderate10sensitisers Extreme and strong skin sensitizers (classified in Sub-category 1A in 
CLP) are allocated to the high hazard band on the basis that exposure to such potent skin 
sensitising substances should be strictly contained and dermal contact avoided. Moderate skin 
sensitisers (classified in Sub-category 1B in CLP) are allocated to the moderate hazard 
category band on the basis that exposure to these moderate skin sensitising substances should 
be well-controlled. In cases where the available data does not allow potency categorisation of a 
sensitising substance, the substance should be classified as Category 1, thus, the RMMs and 
OCs applicable to high hazard band should be considered. 


Since sensitisation is essentially systemic in nature, it is important for the purposes of risk 
management to acknowledge that skin sensitisation may be acquired by other routes of 
exposure than dermal. There is therefore a need for cautious use of known contact allergens in 
products to which consumers or workers may be exposed by inhalation.  


It should be verified whether or not the RMMs/OCs proposed are sufficient to also cover for 
other relevant effects for which DNELs can be derived (e.g. reproduction toxicity or repeated 
dose toxicity). Exposures should be controlled at least to these levels, not only for the dermal 
route of exposure, but also for the inhalation and oral routes of exposure (when relevant). 
 


Respiratory sensitisation 


 
 
10 For skin sensitisation, potency division based on human data as well as on LLNA, Guinea pig maximisation test and 
the Buehler test, include division into strong and other sensitisers (in Category 1A or 1B, respectively). Strong sensitisers 
may be further divided into extreme and strong sensitisers for the purpose of setting specific concentration limits as 
outlined in section 3.4.2.3 in Guidance on the Application of the CLP Criteria (see also Appendix R.8-10)  
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Substances classified as respiratory sensitisers according to CLP (with R42 in DSD), may be 
allocated into sub-category 1A (strong sensitisers) or 1B (other sensitisers) on the basis of 
weight of evidence considerations mainly based on human data if available (see criteria in 
3.4.2.1.2, Annex I, CLP, section 3.4.2.3.1 in ECHA Guidance on the Application of the CLP 
Criteria). However, currently there are no available methods to determine thresholds and 
DNELs for respiratory sensitisers (see also Appendix R.8-11). Therefore, substances classified 
as a respiratory sensitizer (Category 1/1A/1B/1C) in CLP (assigned R42 in DSD ) should 
normally result in a qualitative assessment for the hazard level of concern . Respiratory 
sensitisers according to CLP (with R42 in DSD) are allocated to the high hazard band on the 
basis that exposure to such substances should be strictly contained because they may cause 
serious health effects for which a dose threshold is not usually identifiable. 


There is evidence from both human and animal studies, which indicate that effective 
sensitisation of the respiratory tract can result from dermal contact with a chemical respiratory 
allergen (see Section R.7.3). Thus, it is thought, that the effective prevention of respiratory 
sensitisation requires appropriate protection of both respiratory tract and skin. The generic 
advice is that appropriate strategies to control the risk of sensitisation to chemical allergens 
will require consideration of providing protection for all routes of exposure. 


With the strict control needed for a respiratory sensitizer, the RMMs/OCs may be sufficient to 
also cover for other relevant effects for which DNELs can be derived. In that case, a qualitative 
risk characterisation for the respiratory sensitising effect may suffice, and there is no need to 
conduct a quantitative risk characterisation, unless control of all risks cannot be demonstrated. 
 


Acute toxicity 


The data required under REACH for acute toxicity should in principle enable the 
establishment of a (semi-)quantitative level for use in quantitative risk characterisation. 
However, usually quantitative risk characterisation is not possible for acute toxicity. In parallel, 
a qualitative risk characterisation for this endpoint could be performed for substances of very 
high or high acute toxicity classified in Category 1, 2 and 3 according to CLP (as T+ and T with 
R26, R27, R28, R23, R24 or R25 in DSD) when the data are not sufficiently robust to allow the 
derivation of a DNEL (see also Appendix R.8-8). This may e.g. apply when the lethality data 
have been obtained for a different route of exposure than the relevant route of human 
exposure. 


Substances classified for acute toxicity in Categories 1 and 2 according to CLP (or with R26, 
R27 or R28 in DSD) are allocated to the high hazard band on the basis that exposure to such 
very (acutely) toxic substances should be strictly contained. Substances classified for acute 
toxicity in Category 3 according to CLP (with the R-phrases R2311 , R24 or R25 in DSD) are 
allocated to the moderate hazard band on the basis that exposure to such acutely toxic 
substances should be well-controlled. 


It should be verified whether or not the RMMs/OCs proposed are sufficient to also cover for 
other relevant effects for which DNELs can be derived (e.g. reproduction toxicity or repeated 
dose toxicity). Exposure should be controlled at least to these levels. 
 


Specific target organ toxicity after single exposure (STOT-SE) 


STOT-SE is defined as “specific, non-lethal target organ toxicity arising from a single exposure 


 
 
11 Please note that R23 corresponds to Acute toxicity Category 2 for vapours according to CLP criteria. 
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to a substance or mixture” (Guidance on the Application of the CLP Criteria, ECHA 2009). The 
standard animal studies that provide information for this classification are normally acute 
toxicity studies or effects may be observed after single exposure in repeated dose toxicity 
studies. However, acute DNELs are usually not derived, since there is no established accepted 
methodology and since acute DNELs are not necessary, as the long-term DNEL is normally 
sufficient to ensure that acute effects do not occur. According to R.8, “DNEL for acute toxicity 
should be derived if an acute toxicity hazard (leading to C&L) has been identified and there is a 
potential for peak exposure”. Therefore, for STOT-SE effects DNEL would not be expected as 
acute toxicity C&L is generally characterised in terms of lethality. 
 


Carcinogenicity / Mutagenicity 


There may be cases when neither a DMEL nor a DNEL can be set for a carcinogen, because 
no suitable (semi-)quantitative animal or human data are available to establish relevant dose 
descriptors. In such circumstances, a qualitative assessment should be performed12. 
Carcinogens classified in Category 1A and 1B in CLP (Category 1 or 2 in DSD), are allocated to 
the high hazard band on the basis that exposure to such substances should be strictly 
contained because they may cause serious health effects based on sufficient evidence of 
carcinogenicity derived from human or animal data and for which a dose threshold is not 
usually identifiable for many of these carcinogens. Non-genotoxic carcinogens which are 
classified in Category 2 in CLP (or in Category 3 in DSD) are in principle allocated to the 
moderate hazard band, because they are regarded to represent a lower concern than Category 
1A and 1B carcinogens according to CLP (Category 1 or 2 in DSD) as there may be only limited 
evidence of carcinogenicity based on human or animal data. On the other hand, if the mode of 
action or carcinogenic potency remains unclear then these Category 2 carcinogens according to 
CLP (Category 3 in DSD) could be assigned to the high hazard band, on a case by case basis. 


It is to be noted that for many carcinogens (whether Category 1A, 1B or 2  according to CLP or 
Category 1, 2 or 3 according to DSD), the qualitative approach as outlined above would not be 
applied, because in order to classify, information allowing the derivation of a DN(M)EL would 
be available. 


For in vivo mutagens with no relevant dose-response information and no cancer data, neither 
a DMEL nor a DNEL can be derived. In such circumstances, a qualitative assessment should be 
performed. Mutagens classified in Category 1A, 1B or 2 in CLP (Category 1, 2 or 3 in DSD) are 
allocated to the high hazard band on the basis that exposure to such substances should be 
strictly contained because they may cause serious health effects for which a dose threshold is 
not usually identifiable. It should be noted that even the Category 2 mutagens in CLP 
(Category 3 in DSD) should be assigned to the high hazard band, with respect to the RMM/OCs 
needed, on the basis that they are usually considered as suspected germ cell mutagens i.e. 
suspected category 1B mutagens (suspected category 2 mutagens in DSD) and treated as 
suspected genotoxic carcinogens i.e. suspected category 1B carcinogens (suspected category 2 
carcinogens in DSD). However, when it is shown in the assessment of the toxicokinetic 
behaviour that the substance does not reach the germ cells and shown in a carcinogenicity 
study that the substance does not cause cancer (locally or systemically), the Category 2 
mutagen according to CLP (Category 3 mutagen in DSD) can be assigned to the moderate 
hazard band 


With the strict control needed for mutagens (Cat 1A, 1B or 2 in CLP/ Cat. 1, 2 and 3 in DSD) 
and carcinogens classified in Category 1A, 1B or in Category 2 if potent, according to CLP (Cat 
1, 2 or 3, if potent in DSD), the RMMs/OCs aimed at avoidance of exposure will likely be 


 
 
12 As already noted, also the Carcinogens and Mutagens Directive (2004/37/EC) shall be complied with in the 
workplace. See Section E.3.3.3 
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sufficient to also cover for other relevant effects for which DNELs can be derived, for all routes 
of exposure. In that case, a qualitative risk characterisation will suffice, and there is no need to 
conduct a quantitative risk characterisation. 


The information that is used for assignment of the substance to the appropriate hazard 
category needs to be in line with the REACH information requirements, which in some 
situations may require further information (see Annex VII through X of REACH and Section 
R.7.7). 


E.3.4.3 Step-wise approach for the qualitative assessment, including 
development of exposure scenarios (ES) 


The steps set out in this approach are similar to those set out in the standard approach for 
conducting chemical safety assessments, including development of exposure scenarios, 
exposure estimation and risk characterisation. It should be read in conjunction with the more 
detailed guidance on how to develop an ES and estimate exposure. The main difference is that 
the lack of a (semi-)quantitative DNEL or DMEL for one or more endpoints triggers the need for 
more qualitative judgements of whether or not the exposure will be controlled to a sufficiently 
low level when the operational conditions and risk management measures set out in the 
exposure scenarios are implemented. What is considered to be sufficient will depend on the 
nature of the effect and the type and efficiency of operational conditions and Risk Management 
Measures. Moreover, as REACH requires coverage of the lead health effect for the relevant 
exposure patterns, it should be verified whether the qualitative endpoint is indeed the leading 
health effect, or whether the risk characterisation will be driven by DNELs or DMELs from other 
endpoints. The proportionality stressed by the Regulation implies that for well controlled 
industrial uses and absence of downstream users, the evidence to prove control of risks will be 
easier to obtain. 


The approach below mainly addresses occupational exposure, but some recommendations on 
consumer exposure and indirect exposure via the environment are also given. 


1. Identify the R-phrases / hazard statements and allocate substances to the 
appropriate hazard category (see previous section and Table E.3-1)  


While R-phrases / hazard statements correctly describe the hazard of most 
substances, there are cases where the most recent information on the effects might 
be inconsistent with the current classification. Thus, whenever scientific evidence 
would suggest that there is a more appropriate R-phrase/hazard category to be 
used for a substance, this should be considered and justified in the CSR. 


2. Consider the most likely exposure routes (e.g., dermal, inhalation and oral) 
separately 


Depending on the physical-chemical properties or the use pattern of the substance, 
some routes of exposure may be irrelevant. If so, this should be justified. 
Information on likely exposure routes may also be available from specific R-phrases. 
The purpose of this step is to find out what are the likely exposure routes which 
may lead to the expression of the hazard with the ultimate goal of selecting the 
most appropriate RMM-package and corresponding operational conditions (OCs). (A 
more detailed and thorough analysis of the potential for exposure is made in step 
4.) 


3. Develop initial Exposure Scenarios 


An initial exposure scenario should include a sufficiently detailed description of the 
operational conditions and risk management measures that are currently applied for 
the manufacture and identified uses of the substance through the supply chain. As a 
minimum, it should already incorporate those measures based on the applicable R-
phrases / hazard statements. If, based on the initial ES, it cannot be demonstrated 







Part E: Risk Characterisation  
Version 2.0      November 2012 25 


 


Annankatu 18, P.O. Box 400, FI-00121 Helsinki, Finland | Tel. +358 9 686180 | Fax +358 9 68618210 | echa.europa.eu 


in the CSA process that risks are controlled, further work is needed. In such 
iteration(s) of the CSA, information at any point of the assessment cycle can be re-
assessed and modified if needed. The CSA process can be refined in any number of 
iterations, until risks are shown to be controlled. Such iterations must be realistic to 
the extent that the recommended operational conditions and RMMs can be 
implemented in practice. 


For substances where it is not possible to derive a DNEL or DMEL there are 
additional issues that can be considered with respect to RMMs/OCs. The 
concentration in which a corrosive or irritant substance is used is one such issue. As 
already noted above, use of dilutions of corrosive or irritant substances in mixtures 
may lower the risk for these endpoints. In such cases, it should be verified whether 
the risk characterisation might be driven by other endpoints. Although there are 
generic classification concentration limits for irritation and corrosion, these do not 
automatically represent safe levels for these effects nor for other effects caused by 
the substance. 


4. Conduct an exposure estimation/assessment according to Part D of the 
Guidance Document 


For these substances special emphasis should be placed on the likelihood of contact 
of the substance with the skin, eyes and respiratory tract, including frequency and 
intensity. This may involve detailed assessment/description of exposure events and 
types of emission/releases from a process. The possibility of peak exposures should 
be covered, especially when the risks caused by sensitizers and corrosives are 
assessed. 


It is recommended that the higher the hazard of a substance, the more detailed the 
assessment of exposure should be. This is because a more detailed assessment will 
be needed for the identification and justification of RMMs and OCs that are needed 
to control actual exposure or contact with e.g. strong sensitizers or strong 
corrosives. 


In some cases the physical properties of a substance would determine that the 
exposure is minimal or that certain routes of exposure are very unlikely. For 
example, if the vapour pressure of a liquid is very low, and aerosol generation and 
extra heat can be excluded, the inhalation exposure will be minimal and for that 
substance there is unlikely to be need of local ventilation or respirator use.  


5. Qualitatively characterise risks and iterate assessment if needed 


The outcome of the previous step should give a feel for the degree of exposure and 
likelihood of contact. This information should be used to qualitatively judge whether 
the initial exposure scenario is likely to reduce exposure in a way that effects are 
avoided. 


If yes, these considerations should be documented in the chemical safety report and 
the initial ES becomes the final ES. 


If not, the assessment and exposure scenario should be iterated, consideration 
should be given to whether or not the operational conditions or RMMs can be 
adjusted. Once the ES has been adjusted a new exposure assessment is conducted 
(Step 4). Iterations are continued until it is concluded that implementation of the 
derived exposure scenario is likely to reduce exposure in a way that effects are 
avoided. 
 


E.3.4.4 Use the principles in Table E.3-1 to adjust the RMMs/OCs on 
iteration 


As noted above, the level of control (and therefore implemented and recommended RMMs and 
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OCs) should be higher the more hazardous the substance. As the RMMs/OCs recommended in 
this section are fairly generic, it should be realised that the concrete measures at the 
workplace generally have to be adapted to the local conditions and the ES under REACH is only 
a starting point for risk assessment under Directive 98/24/EC. 


The table reflects the following general observations: 


 It needs to be emphasised that technical measures, such as closed systems, control of 
releases, and local ventilation are the primary RMMs to be used in controlling exposure. 
The use of PPE in the working environment should be seen as last resort when deciding 
on control measures and should only be used when all other options have been 
exhausted; 


 All of the recommended RMMs/OCs associated with a specific hazard band should be 
considered in developing the exposure scenarios for the manufacture and the identified 
uses of the substance through the supply chain. As the RMMs/OCs recommended in this 
section are fairly generic, these may have to be adapted to the specific exposure 
scenarios. 


 For substances categorised as having a high hazard profile (i.e. in CLP: category 1A 
and 1B carcinogens  potent category 2 carcinogens, category 1A, 1B and 2 mutagens, 
very (acutely) toxic substances classified in Category 1 or 2, strong corrosives 
(Category 1A), extreme/strong skin sensitizers and respiratory sensitizers), a very high 
level of containment, automatic dosing/feeding to the process, and appropriate PPE are 
recommended in occupational settings (see Table E.3-1) in order to avoid exposure; 


 For substances in the moderate hazard band (i.e., category 2 carcinogens13, acutely 
toxic substances (Category 3), corrosives, strong irritants and moderate sensitizers), 
the suggested general risk management measures are less strict. This implies that for 
example, very high levels of containment or automatic loading/feeding would not be the 
default RMMs, but good standard of general ventilation, minimisation of manual phases, 
segregation of the emitting process, minimising number of staff exposed and 
containment as appropriate should be considered/applied. It is emphasised that before 
the risk management measures are selected, risk characterisation should take place, to 
relate exposure and the hazard properties. For example, a frequent and high exposure 
to a moderate sensitizer would require efficient risk management measures, whereas 
infrequent use of very low volumes of a rather hazardous but non-volatile substance 
may trigger less stringent risk management; 


 For substances in the low hazard band (i.e. moderate irritants), the suggested general 
risk management measures are less stringent; they include minimisation of manual 
work, use of work procedures that minimise splashes and spills and avoidance of 
contact. 


 For all hazard bands, the appropriateness of the RMMs/OCs should be demonstrated 
(see Part D), not only to control the risk for the ‘qualitative’ endpoint in question, but 
also that of the ‘quantitative’ endpoints, should they be more critical. 


 Risk management measures for corrosive or sensitising substances in consumer 
mixtures are limited. Since the actual implementation of technical controls and PPE is 
usually difficult to achieve in practice, product-integrated measures (such as the 
maximum volume of the bottle, high viscosity of the product, child resistant fastening) 
are often the only appropriate RMMs. Placing on the market of such mixtures should in 
general be discouraged. There may, however, be cases where the mixture can be safely 
diluted before use and potential contact with the skin or the eyes avoided (e.g. strong 
alkaline as toilet cleaners). Diluted mixtures, child-resistant fastenings and product 


                                          
 
13 Category 2 carcinogens according to CLP. 
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formulation, which prevent splashes (e.g. viscous or paste-like formulation of the 
oxidative hair bleaching products) as well as  labelling and use instructions are  
commonly recognised RMMs for consumer products (See Section R.13.2.3). 


 Concerning the exposure of "humans via the environment" no risk management 
measures are normally needed for irritant, corrosive and moderate skin sensitising 
substances, because when the substances are released to the environment they are 
diluted and the risk is thereby efficiently reduced; 


 The persistency and liability to bioaccumulation has to be taken into account when 
assessing the exposure via the environment and defining the necessary risk 
management measures and operational conditions for handling of carcinogens. 
 


The prevention of the "human via the environment" exposure to acutely toxic substances and 
strong sensitizers should be based on a case by case assessment. 


All RMMs and OCs identified above should be documented in the final ES in the CSR and 
communicated as Annex to the SDS. 
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Table E.3-1 Hazard bands of systemic and local effects, suggestions for general risk management measures and operational 
conditions (RMMs/OCs) and PPE to be considered when developing exposure scenarios # 


Note that these hazard bands only apply when no DNEL or DMEL can be set. 


Category of 
danger/Type of 


effect/ Risk 
phrase 
(DSD) 


R 
phrase 
code 


Type of effect/ hazard 
statement 


(CLP) 


Hazard 
statement 


code 


Exposure 
route 


Risk Management Measures and Operational Conditions 


 General PPE 
HIGH HAZARD 


Carcinogens 
Category 1 and 2 


 Carcinogenicity 
Category 1A and 
Category 1B 


  


May cause cancer R45 May cause cancer H350 Inhalation, 
oral, dermal 


May cause cancer 
by inhalation 


R49 May cause cancer by 
inhalation 


H350i Inhalation 


Mutagens 
Category 1 and 2 


 Germ cell 
mutagenicity 
Category 1A and 1B 


  
 


May cause 
heritable genetic 
damage 


R46 May cause genetic 
defects 


H340 Inhalation, 
oral, dermal 


Mutagens 
Category. 3* 


 Germ cell 
mutagenicity 
Category 2* 


  


Possible risk of 
irreversible effects 


R68 Suspected of causing 
genetic defects 


H341 Inhalation, 
dermal, oral 


- Substance/task appropriate 
respirator; 


- Substance/task appropriate 
gloves;  


- Full skin coverage with 
appropriate barrier material; 


- Chemical goggles. 


Strong corrosive  Skin corrosion 
Category 1A 


  


Causes severe 
burns 


R35 Causes severe skin 
burns and eye damage 


H314 Inhalation, 
dermal, oral 


- Face shield; 


- Substance/task  


appropriate gloves;  


- Full skin coverage with 
appropriate barrier material; 


- Chemical goggles. 


Acute toxicity  Acute toxicity 
Category1 and 


  


- Any measure to eliminate 
exposure should be 
considered; 


- Very high level of 
containment required, except 
for short term exposures e.g. 
taking samples; 


- Design closed system to 
allow for easy maintenance; 


- If possible keep equipment 
under negative pressure; 


- Control staff  entry to work 
area; 


- Ensure all equipment well 
maintained; 


- Permit to work for 
maintenance work; 


- Regular cleaning of 
equipment and work area; 


- Management/supervision in 
place to check that the  


RMMs in place are being used 


- Substance/task appropriate 
respirator; 
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Category 2 


Very toxic  R26 Fatal if inhaled  H330 Inhalation 


Very toxic R27 Fatal in contact with skin H310 Dermal 


Very toxic R28 Fatal if swallowed  H300 Oral 


- Substance/task appropriate 
gloves;  


- Full skin coverage with 
appropriate barrier material;  


- Chemical goggles. 


Extreme/strong 
skin 
sensitizer*** 


 Skin sensitization 
Category 1 or 1A*** 


  


May cause 
sensitisation by 
skin contact 


R43 May cause an allergic 
skin reaction 


H317 Dermal 


- All skin and mucous 
membranes with potential 
exposure protected with 
appropriate  PPE 


Respiratory 
sensitizer 


 Respiratory 
sensitization Category 
1, 1A or 1B 


  


May cause 
sensitization by 
inhalation 


R42 May cause allergy or 
asthma symptoms or 
breathing difficulties if  
inhaled 


H334 Inhalation 


- Appropriate respirator 
mandatory unless complete 
containment is verified for all 
phases of the operation; 


Very serious 
irreversible 
effects-single 
exposure 


 Specific Target Organ 
Toxicity-Single 
Exposure Category 1 


  


Very toxic: danger 
of very serious 
irreversible effects 
through inhalation 


R39/26 Causes damage to 
organs 


H370 Inhalation 


Very toxic: danger 
of very serious 
irreversible effects 
in contact with skin 


R39/27 Causes damage to 
organs 


H370 Dermal 


Very toxic: danger 
of very serious 
irreversible effects 
if swallowed 


R39/28 Causes damage to 
organs 


H370 Oral 


Toxic: danger of R39/23 Causes damage to H370 Inhalation 


correctly and OCs followed; 


- Training for staff on good 
practice; 


- Procedures and training for 
emergency decontamination 
and disposal; 


- Good standard of personal 
hygiene 


- Recording of any 'near miss' 
situations 


- Sensitizers - Without 
prejudice to relevant national 
legislation, pre-employment 
screening and appropriate 
health surveillance 


- Substance/task appropriate 
respirator; 


- Substance/task appropriate 
gloves;  


- Full skin coverage with 
appropriate barrier material;  


- Chemical goggles 
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very serious 
irreversible effects 
through inhalation 


organs 


Toxic: danger of 
very serious 
irreversible effects 
in contact with skin 


R39/24 Causes damage to 
organs 


H370 Dermal 
 


Toxic danger of 
very serious 
irreversible effects 
if swallowed 


R39/25 Causes damage to 
organs 


H370 Oral 


MODERATE HAZARD 
Carcinogens 
Category3** 


 Carcinogenicity 
Category 2** 


  


Limited evidence of 
carcinogenicity  


R40 
 


Suspected of causing 
cancer  


H351 Inhalation, 
dermal, oral 


Corrosive  Corrosivity Category 
1B and Category 1C 


  


Causes burns R34 Causes severe skin 
burns and eye damage  


H314 Inhalation, 
dermal, oral 


Acute toxicity  Acute toxicity 
Category 3   


  


Toxic R23 Toxic if inhaled H331 Inhalation 


Toxic R24 
 


Toxic in contact with 
skin 


H311 dermal 


Toxic R25 Toxic if swallowed H301 oral 


Possible risk of 
irreversible 
effects-single 
exposure 


 Specific Target Organ 
Toxicity-Single 
Exposure Category 2 


  


Harmful: possible 
risk of irreversible 
effects through 
inhalation 


R68/20 May cause damage to 
organs 


H371 Inhalation 


- Containment as appropriate; 


- Minimise number of staff 
exposed; 


- Segregation of the emitting 
process; 


- Effective contaminant 
extraction; 


- Good standard of general 
ventilation; 


- Minimisation of manual 
phases; 


 - Avoidance of contact with 
contaminated tools and 
objects; 


- Regular cleaning of 
equipment and work area; 


- Management/supervision in 
place to check that the RMMs 
in place are being used 
correctly and OCs followed;  


- Training for staff on good 
practice; 


- Good standard of personal 


- Substance/task appropriate 
gloves;  


- Skin coverage with 
appropriate barrier material 
based on potential for contact 
with the chemicals; 


 - Substance/task appropriate 
respirator; 


- Optional face shield; 


- Eye protection. 
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Harmful: possible 
risk of irreversible 
effects in contact 
with skin 


R68/21 May cause damage to 
organs 


H371 dermal 


Harmful: possible 
risk of irreversible 
effects if swallowed 


R68/22 May cause damage to 
organs 


H371 Oral 


Irritants 
 


 Eye and skin irritation 
Category 2 and 
Specific Target Organ 
Toxicity-Single 
Exposure Category 3 
(respiratory 
irritation)**** 


  


to the eyes, skin 
and respiratory  
system 
simultaneously 


Causes serious eye 
irritation 


H319 Eyes, 
inhalation, 
dermal 


 May cause respiratory 
irritation  


H335 and  


 


R36/37/
38 


Causes skin irritation   
H315 


 


Moderate skin 
sensitizer***  


 Skin sensitization 
category 1B*** 


  


May cause 
sensitisation by 
skin contact 


 
R43 


May cause an allergic 
skin reaction 


 
H317 


 
Dermal 


hygiene. 


Eye damage 
 


 Eye damage Category 
1 
 


  


Risk of serious 
damage to eyes 


 
R41 


Causes serious eye 
damage 


 
H318 


 
Eyes 


 - Chemical goggles 


LOW HAZARD 
Eye Irritant  Eye irritation 


Category 2 
  


Irritating to the 
eyes 


R36 Causes serious eye 
irritation 


H319 Eyes 


- Minimisation of manual 
phases/work tasks,  


- Work procedures minimising 
of splashes and spills; 


- Chemical goggles 
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Skin Irritant 
 


 Skin irritation 
Category 2 


  


Irritating to skin R38 Causes skin irritation H315 Dermal 


- Face shield;  


- Substance/task appropriate 
gloves; 


- Full skin coverage with 
appropriate light-weight 
barrier material. 


Irritant to the 
respiratory 
system 


 STOT SE 3   


Irritating to the 
respiratory system 


R37 May cause respiratory 
irritation 


H335 Inhalation 
 


- Avoidance of contact with 
contaminated tools and 
objects; 


- Regular cleaning of 
equipment and work area; 


- Management/supervision in 
place to check that the RMMs 
in place are being  


used correctly and OCs  


followed; 


- Training for staff on good 
practice. 


- Good standard of personal 
hygiene. 


 
- Substance/task appropriate 
respirator 


 
# DISCLAIMER: the general RMMs/OCs and PPE mentioned are suggestions only. The appropriateness of the RMMs/OCs used should always be 
demonstrated. Also, the exposure estimate resulting from the incorporation of these RMMs/OCs into the exposure scenario should be compared with the 
critical DNEL or DMEL for the quantitative endpoints, in order to demonstrate control of risks for these effects as well, in case they are more critical than 
the qualitative endpoint under discussion. ECHA’s practical guide 15 on “How to undertake a qualitative human health assessment and document it in a 
chemical safety report” complements this guidance giving refined methodologies to perform a qualitative risk assessment and practical examples. 


* Category 2 mutagens according to CLP (Category 3 mutagens according to DSD) are in principle allocated to the high hazard band on the basis that 
they are usually considered as suspected germ cell mutagens (suspected Muta. 1B according to CLP/Muta. Cat. 2 in DSD) and treated as suspected 
genotoxic carcinogens (suspected Carc. 1B according to CLP/ Carc. 2 according to DSD). However, when it is shown in the assessment of the 
toxicokinetic behaviour that the substance does not reach the germ cells and shown in a carcinogenicity study that the substance does not cause cancer 
(locally or systemically), the category 2 mutagen (Muta. 3 according to DSD) can be assigned to the moderate hazard band. 


** Non-genotoxic carcinogens which are classified in Category 2, CLP (Carc.3 according to DSD) are in principle allocated to the moderate hazard band, 
because they are regarded to represent a lower concern than Category 1A and  1B carcinogens (Carc. 1 and Carc. 2 in DSD) as there may be only limited 
evidence of carcinogenicity based on human or animal data. On the other hand, if the mode of action or carcinogenic potency remains unclear, then 
these Category 2 carcinogens (Cat.3 according to DSD) could be assigned to the high hazard band, on a case by case basis. 


*** For skin sensitisation, potency categorisation based on human data as well as on LLNA, Guinea pig maximisation test and the Buehler test, include 
categorisation into strong and other sensitisers (in Category 1A or 1B, respectively) in CLP. Strong sensitisers may be further divided into extreme and 
strong sensitisers - for the purpose of setting specific concentration limits - as outlined in section 3.4.2.3 in Guidance on the Application of the CLP 
Criteria (see also Appendix R.8-10) 


**** Only if the 3 hazard statements are attributed to the substance simultaneously, “moderate hazard” is assigned, otherwise “low hazard” is assumed. 



http://echa.europa.eu/web/guest/practical-guides
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E.3.5 Step 5: combined exposures 


In situations where the same person is potentially exposed to the same substance in the same 
setting via different routes of entry into the body or from different products containing the 
same substance, exposure scenarios reflecting these concomitant exposures should be 
assessed in the exposure estimation. These scenarios – typically related to workplaces and 
aggregated exposure for consumers – need specific attention in the risk characterisation step 
(see Section E.3.5.1).  


In addition, humans are exposed at work, from consumer products and via environmental 
exposures. It should be considered in which cases it is relevant to make risk characterisation 
for such scenarios, representing exposure from all sources. Typically it is most relevant to 
combine consumer exposures with indirect exposure of humans via the environment. 


In special cases, where exposure occurs to a substance as well as to several very closely 
related and similar acting chemical substances (e.g. different salts of a metal or closely related 
derivatives of organic substances), the exposure evaluation and risk characterisation should 
reflect this aspect. If data are available the exposure assessment should also include a 
scenario concerning this combined exposure. One way to conduct risk characterisation for 
combined exposure to closely related analogues could be to add exposures and to use a 
toxicological descriptor from a representative substance among the analogues. If data do not 
allow for a quantitative assessment, an attempt should be made to address the issue in a 
qualitative way. 
 


E.3.5.1 Risk characterisation in case of exposure via various routes 


All human populations (workers, consumers, humans indirectly exposed via the environment) 
may be concurrently exposed to a specific substance via different routes of exposure. Route-
specific exposure specifically contributes to the total internal body burden. Thus, concurrent 
exposure via various routes of exposure needs to be accounted for when characterising overall 
systemic health risks. 


It is recommended to perform human health risk characterisation in case of exposure via 
various routes in a two-step procedure. For this two-step procedure it is favourable to express 
exposure levels and route-specific DNELs (if needed, established via route-to-route 
extrapolation) as external values (e.g. in mg/m³ for inhalation). In the first step route-specific 
risks should be dealt with separately; risk managers should concentrate on those route-specific 
risk management measures relevant for the route of exposure with the highest risk 
characterisation ratio (RCR). 


By the time all route-specific health risks are controlled (all route-specific exposures are lower 
than the corresponding route-specific DNELs) the remaining health consequences due to 
concurrent exposure via the various routes have to be considered. This is especially needed in 
cases where the RCR for each separate route is slightly below one (i.e., control of risks), but is 
likely to exceed one if adding exposure via the different routes. Assuming an identical 
toxicological profile for the various routes of exposure (e.g. liver toxicity is the key event for 
the various routes of exposure) the overall risk is calculated according to the following 
formula: 


RCR (for simultaneous exposure via three routes) = RCR (oral) + RCR (dermal) + RCR (inhalation) 


 
The calculation has to be performed for chronic effects, and if relevant, separately for acute 
effects. Separate calculations are performed for the different populations (workers and the 
general population). The overall health risk to humans in case of exposure via various routes 
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can only be considered controlled if the overall risk characterisation ratio (the total RCR for the 
specified routes in parallel) is less than the reference value of 1. 


For most substances, there will only be toxicity data from one exposure route, and DNELs for 
the other routes have to be generated by means of route-to-route extrapolation (see Section 
R.8.4.2). Since there will not be toxicity data for all routes, a conservative but relevant 
assumption (considering the lack of data for some routes) is that there will be similar target 
organs for all routes of exposure. The formula above should thus be used. 


In some cases, substances may have toxicity data showing similar target organs for all routes 
of exposure, and the formula above should, of course, be used.  If the data shows different 
main target organs or target effects (for which the DNELs are based on; e.g., liver for one 
route and kidney for the second), but that the overall toxicity profile contains the same organs 
(liver and kidney being affected by both routes), the recommended formula might not fully 
represent the true situation. However, it is recommended to use the unmodified formula as a 
default, conservative approach even in case of differing main route-specific organ toxicity, but 
to additionally express the corresponding uncertainty in a qualitative manner (e.g., by 
comparing NOAEL for second route liver and kidney toxicity). As an example, if the liver 
toxicity is the most critical adverse effect by the oral route and has a NOAEL of 10 mg/kg/day, 
and for dermal exposure there is a NOAEL for kidney toxicity of 20 mg/kg/day and there is a 
NOAEL for liver toxicity only slightly higher, e.g., 40 mg/kg/day, the formula (by using the oral 
NOAEL of 10 and the dermal NOAEL of 20 mg/kg/day) will be reasonably accurate. However, 
the bigger the difference is in the ratio of NOAEL for second route kidney and liver toxicity, the 
more conservative the formula will be. 


In very rare cases, studies may demonstrate completely different target organs after exposure 
through different routes, and in those cases the addition of route-specific RCRs seems not 
relevant and the formula above should not be used.  


The quality of the proposed procedure for risk characterisation in case of exposure via various 
routes critically depends both on the reliability of the route-specific exposure assessments and 
the route-specific derivation of DNELs. For some specific substances available toxicological 
knowledge for humans does allow for an integrated risk assessment based on biomonitoring 
data (see Appendix R.8-5 for examples). The use of biomonitoring is, however, not always 
straight forward. Potential issues concerning biomonitoring includes, e.g.; 


 that there are no matching effect data to compare the biomonitoring data with, 


 ethical (and in some cases legal) considerations when sampling from humans, and it 
especially relates to blood sampling (urine and breath sampling is generally easier and 
is preferred over blood sampling), 


 that it may be resource-intensive. This applies both to validating the science behind the 
biomonitoring and for the technical conduct of the biomonitoring. 
 


Still, if biomarkers of exposure can be reliably measured and if reliable information on the 
biomarker-response relationship is available, the assessment of the integrated risk for various 
routes of exposure is considered more valid and more predictive based on biomonitoring data 
than on the approach via the route-specific risk characterisation ratios. But even in this data-
rich situation knowledge on the relative route-specific contribution of exposure to the overall 
risk is considered helpful in order to inform risk managers to concentrate on the most effective 
route-specific risk management measures.   


Additionally, in each case the applicant has to assess the need for an assessment of combined 
exposure, i.e., exposure from different uses of a substance. Normally, occupational exposure 
will greatly exceed all other exposure, and the contribution from consumer use or from 
exposure via the environment may not need to be added. However, for substances with 
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consumer use, and which may be present in potential food items (as indicated by the EUSES-
modelling), the combined exposure may need to be assessed for the general public exposed 
both via the food and via consumer products. Also for this case, the formula above can be 
used. 
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E.4 Risk characterisation for the environment (steps 1-5) 


E.4.1 General aspects 


Having conducted the hazard assessment for all environmental compartments (Part B, Chapter 
R.10) and the exposure assessment (Chapter R.16) either a quantitative or a qualitative risk 
characterisation is carried out. 


 
The quantitative risk characterisation is carried out by comparing the PEC with the PNEC. This 
is done separately for each of the following environmental protection targets: 


Inland environmental protection targets: 


 aquatic ecosystem; 


 terrestrial ecosystem; 


 atmosphere; 


 predators (fish- and worm-eating); 


 micro-organisms in sewage treatment plants (STPs) 
 


Marine environmental protection targets: 


 aquatic ecosystem; 


 predators and top predators. 
 


Risk characterisation of particular effects not covered by the other protection targets, e.g. 
ozone depletion, photochemical ozone creation potential (c.f. Annex 1 (0.10)), shall be done 
on a case-by-case basis and this should be documented and justified in the CSR.  


The risk characterisation for the environment is based on the tonnage relevant for the 
registration or the evaluation of a substance. The risk is characterised on two spatial scales:  


- The regional scale, accounting for overall emissions into a region. 


- The local scale, accounting for local emission and the regional background 
concentration which is added to this. 
 


Depending on the tonnage that is relevant for a specific CSA, the contribution of a substance 
to the regional background can range between insignificant and significant. Because this 
contribution depends on other factors as well, e.g. identified uses and substance properties), it 
always needs to be calculated and assessed, both individually and as part of the local risk 
characterisation. See Chapter R.16 for elaboration on the spatial scales in the environmental 
exposure estimation. 
 


E.4.2 Step 1 and 2: collect hazard and exposure information 


The effect values are expressed as the predicted no effect concentrations, the PNECs, which 
are derived for all relevant environmental compartments. The derivation of the PNECs is 
described in Part B and Chapter R.10. The environmental exposure is expressed as 
environmental concentrations, i.e. the PECs. The derivation of the PECs for the relevant 
environmental compartments is described in Chapter R.16. 
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E.4.3 Step 3: Calculate the risk characterisation ratios 


A list of the different PEC/PNEC ratios that should be considered for the inland and marine 
environments is given inTable E.4-1 and Table E.4-2, respectively. 


Table E.4-1 Overview of PEC/PNEC ratios considered for inland risk assessment * 


Local Regional 


Water: PEClocalwater/PNECwater Water: PECregionalwater/PNECwater 


Sediment: PEClocalsediment/PNECsediment Sediment: PECregionalsediment/PNECsediment 


Soil: PEClocalsoil/PNECsoil Soil: PECregionalagr.soil/PNECsoil 


RMicroorganisms: PECstp/PNECmicroorganisms  


Predators, fish eating (0.5 ·PEClocal,oralfish + 0.5 · PECregional,oralfish)/PNECoral 


Predators, worm-eating (0.5 ·PEClocal,oralworm + 0.5 · PECregional,oralworm)/PNECoral 


 
*These ratios are derived for all stages of the life-cycle of a compound. The regional risk 
characterisation for each compartment is based on the sum of regional PNECs for all life-cycle 
stages. The PEC-local for each life-cycle stage and compartment is based on the sum of the 
local concentration and the PEC-regional (sum). 
 


Table E.4-2 Overview of PEC/PNEC ratios considered for marine risk assessment * 


Local Regional 


Water: PEClocalseawater/PNECsaltwater Water: PECregionalseawater/PNECsaltwater 


Sediment: PEClocalsediment/PNECmarine sediment Sediment: PECregionalsediment/PNECmarine sediment 


Predators 
[(PEClocalseawater,ann + PECregionalseawater) · 0.5 · BCFfish · BMF1]/PNECoralpredator 


Top predators 
[(0.1 · PEClocalseawater,ann + 0.9 · PECregionalseawater) · BCFfish · BMF1 · BMF2]/PNECoraltop predator 


 
* These ratios are derived for all stages of the life-cycle of a compound. The regional risk 
characterisation for each compartment is based on the sum of regional RCRs for all life-cycle 
stages. The PEC-local is based on the sum of the local concentration and the PEC-regional 
(sum). 
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For the air compartment usually only a qualitative assessment of abiotic effects is carried out. 
If there are indications that one or more of these abiotic effects occur for a given substance, 
expert knowledge should be consulted or the substance be handed over to the relevant 
international group, e.g. to the responsible body in the United Nations Environment 
Programme (UNEP) for ozone depleting substances. In some cases also an assessment of the 
biotic effects to plants can be carried out. 


If a refinement of the risk characterisation is possible but the necessary data are not available, 
further information and/or testing may be required. A decision must be taken as to whether 
both the PEC and PNEC will be iterated or only one of them. If additional information needs to 
be generated, it should be based on the principles of lowest cost and effort, highest gain of 
information and the avoidance of unnecessary testing on animals. 
 


E.4.3.1 Aquatic environment 


The concentration of the chemical in surface water is compared to the no-effect concentration 
for aquatic organisms. This is done for the local as well as the regional freshwater and marine 
environment. On the local scale, the concentration during an emission episode is taken. It 
should be noted that the local ratios have to be defined for all relevant stages of the life cycle 
and for each application of the substance. 
 


Equation E-2 
PNEC


PEClocal = RCRlocal
water


water
water  


Equation E-3 
PNEC


PEClocal = RCRlocal
marinewater


water
marinewater


,
,  


Equation E-4 
PNEC


PECreg
 = RCRreg


water


water
water  


Equation E-5 
PNEC


PECreg
 = RCRreg


water


water
water  


Input 


PEClocalwater local PEC in surface water during emission episode [kgc.m-3] 


PECregwater regional steady-state PEC in surface water [kgc.m-3] 


PEClocalwater,marine local PEC in marine water during emission episode [kgc.m-3] 


PECregwater,marine regional steady-state PEC in marine surface water [kgc.m-3] 


PNECwater PNEC for aquatic compartment [kgc.m-3] 


PNECwater,marine PNEC for marine aquatic compartment [kgc.m-3] 


Output 


RCRlocalwater RCR for local water compartment [-] 
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RCRregwater RCR for regional water compartment [-] 


RCRlocalwater,marine RCR for local marine water compartment [-] 


RCRregwater,marine RCR for regional marine water compartment [-] 


 


E.4.3.2 Terrestrial compartment 


The concentration of the chemical in agricultural soil is compared to the no-effect 
concentration for terrestrial organisms. This is done for the local as well as the regional 
environment. On the local scale, the concentration averaged over 30 days is used. It should be 
noted that the local ratios have to be defined for all relevant stages of the life cycle and for 
each application of the substance. For substances with a log Kow greater than 5, the 
equilibrium-partitioning method is used in a modified way. For these substances, the 
PEC/PNEC in soil is increased by a factor of 10 to account for uptake via ingestion of soil. 


Equation E-6 
PNEC


PEClocal=  RCRlocal
soil


soil
soil


 


Equation E-7 
PNEC


PECreg
=  RCRreg


soil


agric


soil


 


Equation E-8 


If EPterr = yes and log Kow> 5 then 


10
PNEC


PEClocal=  RCRlocal
soil


soil
soil


 


Equation E-9 


If EPterr = yes and log Kow> 5 then  


10
PNEC


PECreg
=  RCRreg


soil


agric


soil


 


 


 


Input 


PEClocalsoil local PEC in agricultural soil, averaged over 30 days [kgc.kgwwt
-1] 


PECregagric regional steady-state PEC in agricultural soil [kgc.kgwwt
-1] 


PNECsoil PNEC for soil compartment [kgc.kgwwt
-1] 


EPterr equilibrium partitioning used for PNEC? [yes/no] 


Kow octanol-water partition coefficient [m3.m-3] 


Output 


RCRlocalsoil RCR for local soil compartment [-] 


RCRregsoil RCR for regional soil compartment [-] 
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E.4.3.3 Sediment compartment 


The concentration of the chemical in sediment is compared to the no-effect concentration for 
sediment-dwelling organisms. This is done for the local as well as the regional freshwater and 
marine environment. It should be noted that the local ratios have to be defined for all relevant 
stages of the life cycle and for each application of the substance. For substances with a log 
Kow greater than 5, the equilibrium-partitioning method is used in a modified way. For these 
substances, the PEC/PNEC in sediment is increased by a factor of 10 to account for uptake via 
ingestion of sediment. It should be noted that a risk characterisation for sediment is only 
feasible if measured data are used to overwrite the estimates for PEC and/or PNEC in sediment 
(otherwise, equilibrium partitioning is applied to derive both PEC and PNEC). 


Equation E-10 
PNEC


PEClocal=  RCRlocal
sed


sed
sed


 


Equation E-11 
PNEC


PEClocal
=  RCRlocal


marinesed


marinesed
marinesed


,


,
,


 


Equation E-12 
PNEC


PECreg
=  RCRreg


sed


sed
sed


 


Equation E-13 
PNEC


PECreg
=  RCRreg


marinesed


marinesed
marinesed


,


,
,


 


Equation E-14 


If EPsed = yes and log Kow> 5 then:  


10
PNEC


PEClocal=  RCRlocal
sed


sed
sed


 


Equation E-15 10
PNEC


PECreg
=  RCRreg


sed


sed
sed


 


Equation E-16 


If EPsedmarine = yes and log Kow> 5 then:  


10
,


,
, 


PNEC


PEClocal
=  RCRlocal


marinesed


marinesed
marinesed
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Equation E-17 10
,


,
, 


PNEC


PECreg
=  RCRreg


marinesed


marinesed
marinesed


 


 
 


Input 


PEClocalsed local PEC in sediment [kgc.kgwwt
-1] 


PEClocalsed,marine local PEC in marine sediment [kgc.kgwwt
-1] 


PECregsed regional steady-state PEC in sediment [kgc.kgwwt
-1] 


PECregsed,marine regional steady-state PEC in marien sediment [kgc.kgwwt
-1] 


PNECsed PNEC for the sediment compartment [kgc.kgwwt
-1] 


PNECsed,marine PNEC for the marine sediment compartment [kgc.kgwwt
-1] 


EPsed equilibrium partitioning used for PNEC for sediment? [yes/no] 


EPsedmarine equilibrium partitioning used for PNEC for marine sediment? [yes/no] 


Kow octanol-water partition coefficient [m3.m-3] 


Output 


RCRlocalsed RCR for local sediment compartment [-] 


RCRlocalsed,marine RCR for local marine sediment compartment [-] 


RCRregsed RCR for regional sediment compartment [-] 


RCRregsed,marine RCR for regional marine sediment compartment [-] 


 
 


E.4.3.4 Micro-organisms in STP 


The concentration of the chemical in the sewage treatment plant is compared to the no-effect 
concentration for micro-organisms. This is done for the local environment only. The 
concentration during an emission episode is used. It should be noted that the ratios have to be 
defined for all relevant stages of the life cycle and for each application of the substance. 


Equation E-18 
PNEC


PEC
=  RCR


organisms-micro


stp
stp


 


 
 


Input 


PECstp local PEC in STP during emission episode [kgc.m-3] 


PNECmicro-organisms PNEC for STP micro-organisms [kgc.m-3] 


Output 


RCRstp RCR for sewage treatment plant [-] 


 
 


E.4.3.5 Predators in freshwater and marine environment 


The concentration of the chemical in fish and in fish-eating predators is compared to the no-
effect concentration for birds and mammals. Local and regional concentrations are combined 
for calculating the concentration in fish and fish-eating predators. It should be noted that the 
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ratios have to be defined for all relevant stages of the life cycle and for each application of the 
substance. 


Equation E-19 
PNEC


PEC
=  RCR


oral


fishoral,
fishoral,


 


Equation E-20 
PNEC


PEC
=  RCR


oral


marinefishoral,
marinefishoral,


,
,


 


Equation E-21 
PNEC


PEC
=  RCR


oral


marinepredatorfishoral,
marinepredatorfishoral,


,
,


 


 
 


Input 


PECoral,fish PEC in fish (local and regional combined) [kgc.kgwwt
-1] 


PECoral,fish,marine PEC in marine fish (local and regional combined) [kgc.kgwwt
-1] 


PECoral,fishpredator,marine PEC in marine fish-eating predator (local and regional combined) [kgc.kgwwt
-1] 


PNECoral PNEC for birds and mammals [kgc.kgwwt
-1] 


Output 


RCRoral,fish RCR for fish-eating birds/mammals (freshwater environment) [-] 


RCRoral,fish,marine RCR for fish-eating birds/mammals (marine environment) [-] 


RCRoral,fishpredator,marine RCR for top-predators (marine environment) [-] 


 
 


E.4.3.6 Worm-eating predators 


The concentration of the chemical in earthworms is compared to the no-effect concentration 
for birds and mammals. There is only one concentration in earthworms as local and regional 
are combined in this concentration. It should be noted that the ratios have to be defined for all 
relevant stages of the life cycle and for each application of the substance. 


Equation E-22 
PNEC


PEC
=  RCR


oral


wormoral,
wormoral,


 


 
 


Input 


PECoral,worm PEC in worm (local and regional combined) [kgc.kgwwt
-1] 


PNECoral PNEC for birds and mammals [kgc.kgwwt
-1] 


Output 


RCRoral,worm RCR for worm-eating birds and mammals [-] 
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E.4.4 Step 4: conduct qualitative risk characterisation 


When no quantitative risk characterisation can be carried out, for example for remote marine 
areas or when either PEC or PNEC cannot be properly derived, a qualitative risk 
characterisation should be conducted. 


A human health hazard assessment or environmental hazard assessment in accordance with 
REACH, Annex I, and the estimation of the long-term exposure of humans and the 
environment (Annex I, Section 5) cannot be carried out with sufficient reliability for substances 
satisfying the PBT and vPvB criteria. This necessitates a separate PBT and vPvB assessment 
(Chapter R.11). For a qualitative assessment of risks for PBT and vPvB substances, the 
approach should be used as described in Section R.11.2.2. 


For some substances it may not be possible to undertake a full quantitative risk assessment, 
using a PECwater/PNECwater ratio because of the inability to calculate a PNECwater. This can occur 
when no effects are observed in short-term tests. However, an absence of short-term toxicity 
does not necessarily mean that a substance has no long-term toxicity, particularly when it has 
low water solubility and/or high hydrophobicity. For such substances, the concentration in 
water (at the solubility limit) may not be sufficient to cause short-term effects because the 
time to reach a steady-state between the organism and the water is longer than the test 
duration. 


For these substances, therefore, it is recommended to conduct a qualitative risk assessment in 
order to decide if further long-term testing is required. Such an assessment should take full 
account of the level of exposure (PEClocal or PECregional, as appropriate) as well as of the 
probability that long-term effects may occur despite the absence of short-term effects. Thus, 
especially for non-polar organic substances with a potential to bioaccumulate (log Kow> 3), 
the need for long-term testing is more compelling. For ionised substances or surfactants the 
determination of a trigger value on the basis of other physicochemical properties, e.g. Kd 
should be an indicator to consider long-term tests. Taking all this into account, long-term 
toxicity tests should be considered for substances with log Kow> 3 (or BCF > 100) and a 
PEClocal or PECregional> 1/100th of the water solubility. When the logKOW is not a good indicator of 
bioconcentration, or where there are other indications of a potential to bioconcentrate (see 
Section R.7.10), a case-by-case assessment of the presumable long-term effects will be 
necessary. 
 


E.4.5 Step 5: combined exposures 


In special cases, where exposure occurs to a substance as well as to several very closely 
related and similar acting chemical substances (e.g. different salts of a metal or closely related 
derivatives of organic substances), the exposure evaluation and risk characterisation should 
reflect this aspect. If data are available the exposure assessment should also include a 
scenario concerning this combined exposure. If data do not allow for a quantitative 
assessment, the issue can be addressed in a qualitative way. 
 


E.4.6 Step 6: Decide on possible iterations of the CSA 


In this step, a decision should be made on possible iterations of the CSA, taking uncertainties 
in the assessment into account (see Chapter R.19). For populations and environmental spheres 
where control of risk cannot be demonstrated, iterations of the CSA for these parts may be 
needed. One or more of the following options are available: 
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 Improve hazard information 


 Improve exposure information and/or consider to introduce sufficient RMMs 


 Conclude that it is not possible to demonstrate control of risk, and provide the 
necessary documentation that uses are advised against. 
 


E.4.6.1 Uncertainty analysis 


This phase of the (iterative) CSA, is the most logical place to consider the overall uncertainties 
that are noticed and recorded in the preceding phases of the CSA: 


 Both hazard and exposure assessment carry a degree of uncertainty that is integrated 
in the RCR  


 The uncertainty in the outcome of a CSA iteration is relevant information that can be 
used to decide if risks are controlled or that too much uncertainty is still associated with 
it which  needs to be addressed in further iterations of the CSA 
 


Quantifying uncertainty in the RCR may help in making more rational decisions on control of 
risks. It is therefore proposed to use uncertainty analysis (see Chapter R.19) to determine if 
the RCR is a robust estimate of (relative) risk. The advantage of an uncertainty analysis is that 
in principle, all available data contribute to the analysis and transparency and credibility are 
improved. Chapter R.19 provides a tiered assessment to focus on the main uncertainties. 
 


E.4.7 Step 7: Finalise the CSA 


The CSA can be finalised if the risk characterisation demonstrates that risks are 
controlled/risks are controlled to a level of very low concern for all relevant combinations of 
population/route/exposure pattern or if it is concluded that it is not possible to demonstrate 
control of risk for some identified use or uses. 
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Appendix E.1 Questionnaires for assessing the risks of accident, 
fire and explosion 


A questionnaire for assessing the risk of accident, fire and explosion due to the presence of 
hazardous substances (DG EMPL) is included in Table 2. 
 


Simplified methodology for assessing the risk of accident, fire and 
explosion due to the presence of hazardous substances (DG EMPL)14  
 


General introduction 
 


The methodology explained below may help M/I for identifying the hazards and assessing the 
risks associated with using hazardous substances so that an evaluation of likelihood and 
possible consequences of an accident can be done objectively. 


This methodology, applied specifically to the risk associated with storing and using hazardous 
chemical agents, focuses on the predicted damage and not on the maximum damage. It 
incorporates and develops the experience in applying simplified methodologies based on 
estimating the probability of occurrence of the hazardous situation analysed, the frequency of 
exposure to this and the consequences normally expected if this situation does occur. These 
parameters are used by the W.T. Fine method and by various methods developed by the 
INSHT (Instituto Nacional de Seguridad e Higiene en el Trabajo – Spanish National Institute for 
Health and Safety at Work). They are also the criteria used by some harmonised standards 
produced by the CEN, including EN 1050 and EN 1127-1. 


The proposed methodology will allow the magnitude of the existing risks to be quantified and 
consequently will allow their priority for correction to be rationally determined. It therefore 
starts with the identification of existing deficiencies in the installations, equipment, processes, 
tasks, etc. involving hazardous substances. These deficiencies or non-compliances are related 
to the R phrases assigned to the various substances involved, thus obtaining the objective 
hazard rating (OHR) for the situation. The level of exposure to the identified hazard rating is 
then established and, taking into account the predicted magnitude of the consequences (the 
consequences normally expected must be pre-established by the person applying the 
methodology), the risk is assessed and the estimated level of risk for the situation assessed is 
obtained. 


This method therefore determines the level of risk as the product of three variables: 


 LR = OHR x LE x LC 


Where LR: level of risk 
OHR: objective hazard rating 
LE: level of exposure 
LC: level of consequences 


 
 
The information provided by this method is intended for guidance only, its aim being to help 
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employers to prioritise their prevention actions based on objective criteria and consequently in 
their planning of risk prevention. The process for estimating the variables mentioned is 
described below. 


 
 


Objective hazard rating 


The extent of the link predicted between the set of risk factors taken into account and their 
direct causal relationship with a possible accident is referred to as the objective hazard rating 
(OHR). The numerical values used in this methodology and their meanings are shown in Table 
1. 


Table 1 Determination of the objective hazard rating (OHR) 


OBJECTIVE HAZARD OHR MEANING 


Acceptable - No significant anomalies have been detected. The risk is controlled if 
measures are implemented accordingly.  


Improbable 2 Risk factors of minor importance have been detected. The set of 
existing prevention measures in relation to the risk could be 
improved. 


Deficient 6 Risk factors which need to be corrected have been detected. The set 
of existing prevention measures in relation to the risk does not 
guarantee sufficient control of the risk. 


Very Deficient 10 Significant risk factors have been detected. The set of existing 
prevention measures in relation to the risk is ineffective. 


 
It is proposed that a questionnaire (Table 2), supplemented by a list of criteria (Table 3), is 
used to assess the OHR. Each question in the questionnaire is assigned, depending on the 
response, to a rating which in some cases is independent of the substance involved (and is 
indicated in the questionnaire itself) but which generally depends on the R phrases assigned to 
the substance. 


Therefore, for example, a negative response to Question 5 will lead to a rating of improbable if 
the substance is assigned phrase R21 or to a rating of very deficient if it is assigned any of 
phrases R1 to R6. 


The questionnaire is intended to check the degree of compliance through a number of 
questions which are presumed to be fundamental when establishing the level of deficiency in 
installations, equipment, processes, tasks, etc., involving hazardous substances. It will 
obviously be necessary to refine its content by replacing or supplementing the questions asked 
with others meeting the legal or regulatory requirements in individual countries or the situation 
or needs of the undertaking applying this. 


In addition, those questions intended to identify deficiencies where non-compliance may give 
rise to a fire or explosion (deficient or insufficient control of fuel and sources of ignition) may 
be separated from the questionnaire. The data obtained from these questions will determine 
the probability of occurrence which, when assessed together with the degree of compliance 
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with the fire protection measures required by regulation, will provide information on the level 
of the fire risk. In this way, the assessment of the fire or explosion risk will be clarified and 
extended.  


Therefore, each question results in a rating which may be “very deficient”, “deficient” or 
“improbable” (if the question is applicable) in line with the risk factors present and the intrinsic 
hazard of the substance which is known from its R risk phrases. No rating is given for Question 
1, which is asked as a “key” question, since a negative response would mean that there were 
no hazardous substances in use and it would therefore not be necessary to continue with the 
questionnaire.  


Depending on all the responses, an overall rating of the deficiency level is obtained which may 
be “very deficient”, “deficient”, “improbable” or “acceptable” according to the following criteria: 


a) The overall rating will be “very deficient” if any of the questions are rated as “very 
deficient” or if more than 50% of the applicable questions receive the rating of 
“deficient”. 


b) The overall rating will be “deficient” if, while not being “very deficient”, any of the 
questions are rated as “deficient” or if more than 50% of the applicable 
questions receive the rating of “improbable”. 


c) The overall rating will be “improbable” if, while not being “very deficient” or 
“deficient”, any of the questions are rated as “improbable”. 


d) The overall rating will be acceptable in other cases. 
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Table 1: Check questionnaire for identifying accident risk factors due to physicochemical properties 


  YES NO Proc No Negative 
response 
implies 


Rating 


1 Do you store, use, produce, etc. substances in the form of raw materials, 
intermediate products, by-products, finished products, waste, cleaning products, 
etc. 


   The 
questionnaire 
must not be 
completed 


 


Identification of classified substances 


2 Are substances present during work, either on a regular basis or occasionally, 
identified and inventoried? 


    Very deficient 


3 Is the original packaging of classified substances correctly labelled?      Very deficient 


4 Is the above labelling kept when the substance is transferred to other packaging or 
containers? 


    Very deficient 


5 Have labels identifying the substance and direction of flow of liquids been stuck, 
attached or painted on pipes carrying classified substances. 


   Go to Table   3  


6 Have labels been placed along the pipe in sufficient numbers and in areas of special 
risk (valves, connections, etc.) 


    Improbable 


7 Is a safety data sheet (SDS) available for all hazardous substances which are or 
may be present during work and, if necessary, is there sufficient and appropriate 
information on those substances without SDSs (waste, intermediate products, etc.) 


   Go to Table  3  
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Storage/packaging of chemical agents 


8 Are substances stored in special enclosures grouped by risk category and 
adequately isolated (by distance or by partition) from incompatible substances or 
substances that may give rise to hazardous reactions?  


   Go to Table 3  


9 Is the storage area properly ventilated by either natural or forced draught?     Deficient 


10 When required due to the product quantity and/or hazard, is the collection and 
removal of liquid substance leaks or spillages to a safe container or area ensured in 
storage, use and/or production areas.  


    Deficient 


11 Is the presence or use of “uncontrolled” ignition sources in flammable substances 
stores banned and is compliance with this ban exhaustively monitored and assured? 


   Go to Table  3  


12 Does packaging containing such substances offer sufficient physical or chemical 
resistance and is it free of any signs of impacts, cuts or deformations. 


   Go to Table 3  


13 Is packaging containing such substances totally secure (automatic closure, safety 
closure with interlock, double wrapping, shock absorbent coating, etc.) 


   Go to Table  3  


14 Is packaging transported, whether by manual or mechanical means, using 
equipment and/or implements that ensure that this is stable and properly secured? 


   Go to Table 3  


Substance use/process 


15 Is only the quantity such substances strictly necessary for the immediate work kept 
in the workplace (never quantities greater than those needed for the shift or 
working day). 


    Improbable 
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ble16 Are substances present in the workplace for use during the shift or working day and 
those not currently in use stored in appropriate containers, protected cabinets or 
special enclosures. 


    Improba  


17 Is the transfer of such substances by open pouring avoided?    Go to Table 3  


18 Is the creation and/or accumulation of static discharges during the transfer of 
flammable liquids rigorously monitored? 


   Go to Table  3  


19 Is the electrical installation in areas with a risk of flammable atmospheres 
explosion-proof and are ignition sources of any kind also monitored +. 


   Go to Table 3  


20 Is the electrical installation of corrosive product equipment, instruments, rooms and 
stores adequate?  


   Go to Table  3  


21 Are the characteristics of materials, equipment and tools appropriate for the nature 
of the substances used. 


   Go to Table 3  


22 Is the absence of leaks and, in general, the correct state of installations and/or 
equipment checked before use. 


   Go to Table  3  


23 Do equipment or processes requiring this have systems to detect unsafe conditions 
(LIL level in drying tunnel, reactor temperature/pressure, fill level of a tank, etc.) 
associated with an alarm system. 


   Go to Table 3  


24 Do existing detection systems act to shut down the process when required by 
critical situations? 


    Deficie  nt
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25 Are vents and outlets of safety devices for flammable/explosive products 
channelled to a safe place and equipped with flares where required. 


   Go to Table 3  


26 Are devices available for the safe treatment, absorption, destruction and/or 
containment of effluent from safety devices and vents? 


   Go to Table  3  


27 Are operations that involve the possible release of gas, vapour, dust, etc. carried 
out using closed processes or, failing this, in well-ventilated areas or in installations 
with local extraction systems? 


   Go to Table 3  


28 In general, have the collective protection measures needed to isolate such 
substances and/or limit exposure and/or contact by workers been implemented. 


   Go to Table  3  


Organisation of prevention in the use of hazardous substances 


29 Is work authorisation required when carrying out operations involving a risk on 
containers, equipment or installations containing or which have contained 
substances? 


   Go to Table 3  


30 Is the control of access by external or unauthorised personnel to areas where 
substances are stored, loaded/unloaded or processed guaranteed? 


   Go to Table  3  


31 Have workers been properly informed about the risks associated with substances 
and correctly trained in the prevention and protection measures to be adopted.  


   Go to Table 3  


32 Do workers have access to the SDS provided by the supplier?     Improbable 


33 Are written work procedures available for the performance of tasks involving 
hazardous substances?  


   Go to Table 3  
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nt34 Is there a preventive maintenance programme and also a predictive maintenance 
programme for equipment or installations whose correct operation is crucial to 
process safety? 


    Deficie  


35 Is the cleanliness of workplaces and work posts ensured? (Has a programme been 
set up and is its application monitored). 


    Improbable 


36 Are specific means available for neutralising and cleaning up spillages and/or for 
controlling leaks and do action instructions exist? 


    Deficie  nt


37 Is there a waste management plan and is its application monitored?     Deficient 


38 Have correct personal hygiene rules been implemented (hand washing, changing of 
clothes, ban on eating, drinking or smoking at work posts, etc) and is their 
application monitored? 


    Improba  ble


39 Is an Emergency Plan available for critical situations in which substances are 
involved (leaks, spillages, fire, explosion, etc.) 


    Very deficient 


40 In general, have the organisational measures required in order to isolate hazardous 
substances and/or limit exposure and/or contact by workers with these been 
implemented. 


   Go to Table  3  


Use of PPE and emergency installations 


41 Is the necessary personal protective equipment (PPE) available and is its effective 
use monitored in the various tasks at risk of exposure to, or contact with, 
substances. 


   Go to Table 3  


42 Are decontaminating showers and eyebath fountains available close to places where 
substance splashes are possible. 


   Go to Table  3  







Part E: Risk Characterisation  
Version 2.0      November 2012 53 


 


Annankatu 18, P.O. Box 400, FI-00121 Helsinki, Finland | Tel. +358 9 686180 | Fax +358 9 68618210 | echa.europa.eu 


43 In general, is PPE and work clothing correctly managed?     Deficient 


44 Have any other deficiencies or shortcomings been detected with regard to collective 
protection, organisational measures and use of PPE: Describe and assess. 


     


 
* Open questionnaire proposed as a guide; under no circumstances should this be regarded as exhaustive and closed. 


+To determine whether there is a risk of an explosive atmosphere, the work area should firstly be classified according to the presence of 
flammable substances and, where applicable, this should be checked using an explosion meter. 
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Table 2: Assessment criteria 


Question nº VERY DEFICIENT DEFICIENT IMPROBABLE 


5,7 


8 


R1 to R6, R7, R12, R14, R15, R16, R17, 
R19, R27, R28, R35, R39 


R8, R9, R11, R18, R24, R25, R30, R34, 
R37, R41, R44 


R10, R21, R22, R36, R38 


11 R1 to R6, R7, R12, R14, R15, R16, R17, 
R19 


R8, R9, R11, R18, R30, R44 R10 


12,13,14 R1 to R6, R7,R12, R17,R19,R27,R35,R39 R9, R11, R24, R34, R37, R41 R10,R21,R36,R38 


17 R7,R12,R17,R27,R35,R39 R11,R18,R24,R30,R34, R37,R41 R10, R21,R36 


18 R7, 12 R11,R18,R30 


19 R1 to R6, R12, R15 R8, R11, R18, R30 


R10 


20 R35 R34  


21,22,23 R1 to R6, R7, R12, R14, R15, R16, R17, 
R19, R27,R35, R39 


R8, R9, R11, R18, R24,R30, R34, R37, 
R41, R44 


R10, R21, R36, R38 


24  R1 to R6, R7, R12, R14, R15, R16, R17, 
R19, R27,R35, R39 


R8, R9,R10, R11, R18,R21, R24, 
R30,R34,R36,R37,R38,R41, R44 
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25 R2,R3,R5,R6,R7,R12, R14, R15,R16, 
R17,R19 


R8,R9,R11,R18,R30, R44 R10 


26 R27,R35,R39 R24,R34,R37,R41 R21,R36,R38 


27 R7,R12,R27,R35,R39 R11,R18,R24,R30,R34,R37,R41 R10, R21,R36 


28 R10, R21, R22, R36, R38 


29 


R1 to R6, R7, R12, R14, R15, R16, R17, 
R19, R27, R28, R35, R39 


R8, R9, R11, R18, R24, R25, R30, R34, 
R37, R41, R44 


R10 


30, 31 R10, R21, R22, R36, R38 


33 


R1 to R6, R7, R12, R14, R15, R16, R17, 
R19, R27, R28, R35, R39 


R8, R9, R11, R18, R24, R25, R30, R34, 
R37, R41, R44 


R10 


40 R8, R9, R11, R18, R24, R25, R30, R34, 
R37, R41, R44 


R8, R9, R11, R18, R24, R25, R30, R34, 
R37, R41, R44 


R10, R21, R22, R36, R38 


41,42 R27, R35, R39 R24, R34, R39,R41 R21,R36 


 







 56  
Part E: Risk Characterisation


Version 2.0      November 2012 


 


Annankatu 18, P.O. Box 400, FI-00121 Helsinki, Finland | Tel. +358 9 686180 | Fax +358 9 68618210 | echa.europa.eu 


Level of exposure 


The level of exposure (LE) is an indicator of the frequency with which exposure to the risk 
occurs. The level of exposure can be estimated according to the time spent in areas and/or 
tasks where the risk has been identified. Its meaning is shown in Table 4. 
 


Table 3: Determination of the level of exposure 


LE Meaning 


1 Occasionally. 


2 Sometimes during the working day and for short periods of time.  


3 Several times during the working day for short periods of time. 


4 Continuously. Several times during the working day for prolonged periods of time. 


 
 


As can be seen from Table 1, the values assigned are lower than those assigned for the 
objective hazard rating given that, if the risk situation is controlled, high exposure should not 
give rise to the same level of risk as a very deficient situation involving low exposure. 
 


Level of consequences 


The consequences normally expected if the risk should occur will be taken into consideration. 
Four levels of consequences (LC) which categorise the personal harm which can be expected 
should the risk occur are established. 


As can be seen from Table 5, the numerical value assigned to the consequences is much 
higher than those of the objective hazard rating and level of exposure, given that the 
consequences should always be much more heavily weighted in the risk assessment. 
 


Table 4: Determination of the level of consequences 


LC Meaning 


100 One or more fatalities 


60 Serious injuries which may be irreversible 


25 Normally reversible injuries 


10 Minor injuries 
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Level of risk 


All the steps carried out up to this point lead to the determination of the level of risk which is 
obtained by multiplying the objective hazard rating by the level of exposure and the level of 
consequences (Table 6). 
 


Table 5:  Determination of the level of risk 


  
(OHR x LE) 


  2 - 4 6 – 8 10 - 20 24 – 40 


10 20 – 40 60 – 80 100 – 200 240 – 400 


25 50 – 100 150 – 200 250 – 500 600 – 1000 


60 120 – 240 360 – 480 600 – 1200 1440 – 2400 


(LC) 


100 200 – 400 600 – 800 1000 – 2000 2400 – 4000 


 
 


Table 7 gives the meanings of the four levels of risk obtained. 
 


Table 6: Meanings of the various levels of risk 


Level of risk LR Meaning 


1 40 – 20 
Improve as much as possible. Periodic checks are required to ensure that 
the effectiveness of current measures is maintained. 


2 120 - 50 
Establish measures to reduce the risk and introduce these within a specified 
period 


3 500 - 150 Correct and adopt short-term control measures 


4 4000 - 600 Situation requiring urgent correction 
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PART A 


1 SUMMARY OF RISK MANAGEMENT MEASURES 


The goal of this section is to present a compact overview of the relevant risk management measures 
for the identified use(s), based on the exposure scenario(s) that are in the CSR. 


Compile an overview on the measures needed to control risk as i) implemented with regard to 
manufacture and own use and/or ii)  as communicated to downstream users in the annex to the 
extended SDS. The summary should reflect all the risk management measures and operational 
conditions that are included in the exposure scenarios in chapter 9.1. The declarations under no 2 
and 3 of Part A refer to the summary of risk management measures under point 1. 


The registrant may choose to make reference to the RMM described in the Exposure Scenarios 
under Chapter 9 or to copy these RMM into the summary. He may also choose to make reference to 
the exposure scenarios annexed in the safety data sheets and attach these to the CSR. In any case it 
is advisable to keep a link between the RMM and the corresponding exposure scenario(s) also in 
the summary.   


2 DECLARATION THAT RISK MANAGEMENT MEASURES ARE 
IMPLEMENTED 


This declaration refers to the manufacture of substance and own uses by the registrant.  


If applicable, a statement that the facility operates under a certified quality control system can be 
added. 


3 DECLARATION THAT RISK MANAGEMENT MEASURES ARE 
COMMUNICATED 


This declaration refers to the operational conditions and risk management measures communicated 
by means of the extended safety data sheet to the downstream users.   
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PART B 


Part B of the CSR documents the conclusions of the CSA process according to Annex I of REACH 
Regulation and the supporting factual information to arrive at these conclusions. For any missing 
standard information (Annex VI to X), the reason why the information is absent should be stated.  


1 IDENTITY OF THE SUBSTANCE AND PHYSICAL AND CHEMICAL 
PROPERTIES 


Detailed guidance on substance identity is available in the Guidance on substance identification. 
This section presents a brief overview of the information that is required in this section (cf. REACH 
Annex VI(2)). It should be clear to which form or forms of substance the registration and the 
presented information relate. If it is not technically possible or if it does not appear scientifically 
necessary to give information on one or more of the items below, the reasons shall be clearly stated. 
Attention should be paid, if applicable and appropriate, to specific additional substance properties, 
e.g., information on optical activity and typical ratio of (stereo) isomers. 


For a single substance, the composition is reported as degree of purity, known impurities or 
additives, for different compositions of the substance when necessary. For multi-constituent 
substances the composition is reported as percentages or range of percentages of constituents, 
known impurities or additives, for different compositions of the substance when necessary.  


The following basic information is required (REACH Annex VI), e.g. in a table format:  


• Name or other identifier of each substance; Name(s) in the IUPAC nomenclature or other 
international chemical name(s); Other names (usual name, trade name, abbreviation); 
EINECS or ELINCs number (if available and appropriate); CAS name and CAS number (if 
available); Other identity code (if available) 


• Information related to molecular and structural formula of each substance; Molecular and 
structural formula; Information on optical activity and typical ratio of (stereo) isomers (if 
applicable and appropriate); Molecular weight or molecular weight range 


• Composition of each substance; Degree of purity ( %); Nature of impurities, including 
isomers and by-products; Percentage of (significant) main impurities; Nature and order of 
magnitude (… ppm, … %) of any additives (e.g. stabilising agents or inhibitors); 


• Additional substance properties are available via the technical dossier.  


<Chemical name> is a <Composition> (e.g. multi constituent substance) of <Origin> (e.g. organic) 
origin having the following characteristics and physical–chemical properties (see the IUCLID 
dataset for further details). 


1.1 Name and other identifiers of the substance 


Table 1: Substance identity 


EC number: <EC number> 


EC name: <EC name> 


CAS number (EC inventory): <CAS number (EC inventory)> 
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CAS number: <CAS number> 


CAS name: <CAS name> 


IUPAC name: <IUPAC name> 


Annex I index number <Annex I index number> 


Molecular formula: <Molecular formula> 


Molecular weight range: <Molecular weight range> 


Structural formula: 


Figure 1:  Structural formula 
<Structural formula> (upload image file) 


Remarks: 


 


1.2 Composition of the substance 


<Name> 


<Brief description > (brief description of the substance when UVCB) 


Degree of purity: <Degree of purity> 


The information is particularly important for the main constituent(s) and for the constituents (or 
impurity) which influence hazard profiles of the substance and thereby the chemical safety 
assessment. 


Table 2: Constituents 
Constituent Typical concentration Concentration range Remarks 


<Constituent> 


<EC number> 


<Typical concentration> <Concentration range> <Remarks> 


    


 


Table 3: Impurities 
Impurities Typical concentration Concentration range Remarks 


    


 


Table 4: Additives 
Constituent Function Typical concentration Concentration range Remarks 
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1.3 Physico-chemical properties 


At REACH Annex VII levels (substances produced or imported at > 1 t/y) basic physico-chemical 
properties need to be reported.   


In addition, at REACH Annex IX levels (substances produced or imported > 100 t/y), the following 
properties need to be reported as well (if relevant): stability in organic solvents and identity of 
relevant degradation products (not for inorganic substances), dissociation constant and viscosity. 
For those endpoints testing proposals, if any, should be reported in the CSR. 


Table 5: Overview of physico- chemical properties 


Property Value Remarks 


Physical state at 20°C and 101.3 kPa <Physical state at 20ºC 
and 1013 hPa> 


<Form> 
<Colour> 
<Odour> 


Melting/freezing point <short description of the 
key parameter from 
endpoint summary of 
section x.x> 


<discussion from endpoint summary of 
section x.x> 


Boiling point Idem  Idem  


Relative density Idem  Idem  


Vapour pressure Idem  Idem  


Surface tension Idem  Idem  


Water solubility Idem  Idem  


Partition coefficient n-octanol/water (log 
value) 


Idem  Idem  


Flash point Idem  Idem  


Flammability Idem  Idem  


Explosive properties Idem  Idem  


Self-ignition temperature Idem  Idem  


Oxidising properties Idem  Idem  


Granulometry Idem  Idem  


Stability in organic solvents and identity of 
relevant degradation products 


Idem  Idem  


Dissociation constant Idem  Idem  


Viscosity Idem  Idem  


Auto flammability Idem  Idem  


Reactivity towards container material Idem  Idem  


Thermal stability Idem  Idem  


[enter other property or delete row] Idem  Idem  


 


Remarks: 


Guidance on how to evaluate physico-chemical data is provided in section R.7.1 
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Data waiving  


Information requirement: (e.g. Melting / freezing point) 


Reason: <Data waiving> 


Justification: <Justification for data waiving> 


Testing proposal: (relevant only for stability in organic solvent (annex IX, 7.15), dissociation 
constant (Annex IX, 7.16) and viscosity (Annex IX , 7.17)) 


A testing proposal should have the following elements: specifications of the testing proposals and 
the timetable. In case of deviation from standard requirement according to REACH Annexes IX and 
X justification needs to be provided.  


Information requirement: (e.g. Dissociation constant) 


Proposed test guideline: <guideline>  


Planned study period: <Study period> 


Details on method intended: 


<Any other information on materials and methods incl. tables> 
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2 MANUFACTURE AND USES 


2.1 Manufacture 


Describe the manufacturing process. This should include a sufficient level of detail to identify any 
implications on the identity of the substance (see section 1.1 and 1.2 of this template). The 
description should also support the derivation of information for exposure scenario building in 
chapter 9, e.g. description of activities and processes covered in the exposure scenario or fraction 
of substance lost from process via waste, waste water or air.  


Quantify the amount of substance manufactured, imported and/or the quantity placed on the EU 
market. 


2.2 Identified uses 


List all identified uses of the substance to be registered. Identified uses are uses that the registrant 
is willing and able to support through an appropriate ES documented in the CSR, and 
communicated to the DU in the SDS. This is to provide an overview on which uses are covered in 
the CSA. 


The section can be completed in different ways, depending e.g. on market structures, internal 
organisation of business at M/I level or the way in which M/I is going to communicate with sectors 
further down stream. Also the type of information on uses needed  to support the hazard assessment 
may impact on the way  to describe the identified uses.   


As a starting point, M/I is advised to list all the identified uses based on the descriptor system as 
contained in section D.4.3 and chapter R.12 of the Guidance. This is 


• to ensure a minimum level of harmonisation across the EU market when it comes to 
communication on uses up and down the supply chain 


• to ensure that all identified uses are taken into account in hazard assessment 


• to allow for transparent grouping of  uses similar in terms of exposure determinants into one 
exposure scenarios. 


• to ensure consistency between the information on identified uses and the short titles of the 
exposure scenarios.  


Table 6 exemplifies how such an overview may look like, once an analysis of all uses has been 
carried out. The process, preparation [chemical product] and article categories are closely 
connected with determinants of exposure (see section 9). Article categories are however only 
applicable if the substance is incorporated into articles. The sectors of use may be relevant in order 
to structure the dialogue with customer groups.  


Please note: It is the choice of the registrant to which level of detail he describes the uses of the 
substance in the CSR and later on in the exposure scenarios (see section 9). The description of use 
must be sufficiently detailed support the hazard assessment and to flag the boundaries of the 
different exposure scenarios covered in the CSR and communicated to the downstream users (see 
Guidance D.4.3.3).   
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Table 6: Description of identified uses 


Identified 
use Sector of Use (SU) 


Preparation [chemical 
product]  Category 
(PC)  


Process category 
(PROC) 


Article category 
(AC) 


IU 2 SU 17 (General 
manufacturing) PC9 (coatings) 


PROC 7 – spraying in 
industrial setting 


AC2 – vehicles 
(cars) 


IU 3 PROC 10- rolling, 
brushing   


AC2 – vehicles 
(aircrafts) 


IU 4 SU 10 (Formulation of 
preparations) 


PC1 (adhesives), PC9 
(coatings), PC32 
(polymer preparation) 


PROC 5 – mixing, 
blending in batch 
process 


Not applicable 


IU 9 
SU 21/22 (private 
households, public 
domain) 


PC35 (cleaners) PROC 10 – brushing, 
wiping Not applicable 


IU 5 SU 9 (Manufacturing of 
fine chemicals)  


Various, not further 
specified 


PROC 2 - Use in 
closed, continuous  
process with occasional 
controlled exposure, 
industrial setting 


Not applicable 


     
     


 


2.3 Uses advised against 


The uses advised against shall be justified and recorded in the CSR (and communicated via Section 
16 of the SDS). This can be an initiative of the M/I or a reaction to uses made known to him. Any 
downstream user has the right to make a use known to the manufacturer, importer, downstream 
user or distributor who supplies him with a substance on its own or in a preparation with the aim of 
making this an identified use. However, the manufacturer can advise against certain uses for 
reasons of protection of human health or the environment. For such uses, a downstream user still 
has the option to prepare his own CSR. 


Describe the “uses advised against” in a wording that is unambiguous to your customers. This 
information should be consistent with the advice given to downstream users in section 16 of the 
extended safety data sheet. The descriptor system in Chapter R.12 may help to describe the uses 
advised against. In addition other phrasing can be used as well.  


3 CLASSIFICATION AND LABELLING1 


The appropriate classification and labelling developed in accordance with the criteria in Directive 
67/548/EEC shall be presented and justified. Where applicable specific concentration limits, 
resulting from the application of Article 4(4) of Directive 67/548/EEC and Articles 4 to 7 of 
Directive 1999/45/EC, shall be presented and, if they are not included in Annex I to Directive 
67/548/EEC, justified.  


If the information is inadequate to decide whether a substance should be classified for a particular 
end-point, the registrant shall indicate and justify the action or decision he has taken as a result. He 
should also indicate for each endpoint for which no classification is proposed whether this is based 


                                                 
1 The template will be updated once the Regulation on Classification, Labelling and Packaging of substances and 
mixtures (implementing the GHS) will be adopted. 
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on conclusive data, inconclusive data or lack of data. More detailed justification on classification 
(or no classification) should be given in specific endpoint sections.  


Further guidance on classification and labelling is given in endpoint specific guidance (Chapter 
R.7).  


Classification and labelling information in the CSR should be consistent with the labelling and the 
SDS for the substance. 


3.1 Classification and labelling in Annex I of Directive 67/548/EEC 


Classification 


[The substance] is classified [if applicable] : 


• for physical - chemical properties: [mention relevant classification] 


• for health effects: [mention relevant classification] 


• for the environment: [mention relevant classification] 


Labelling 


Indication of danger: 


R-phrases: 


S-phrases: 


Specific concentration limits: 


 


3.2 Self classification(s) and labelling 


Table 7: Classification according to Directive 67/548/EEC criteria 
Endpoints Classification Reason for no 


classification 
Justification for 


(non) 
classification can 


be found in 
section 


Explosiveness 


<classification> < Data lacking||
Inconclusive|| 
Classification 
criteria not met> 


6.1 


Oxidising properties Idem idem 6.3 


Flammability  Idem idem 6.2 


Thermal stability Idem idem  


Acute toxicity Idem idem 5.2 


Acute toxicity- irreversible damage after single
exposure 


Idem idem 5.2 


Repeated dose toxicity Idem idem 5.6 
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Irritation / Corrosion Idem idem 5.3.4 and 5.4.3  


Sensitisation Idem idem 5.5.3 


Carcinogenicity Idem idem 5.8.3 


Mutagenicity - Genetic Toxicity  Idem idem 5.7.3 


Toxicity to reproduction- fertility Idem idem 5.9.3 


Toxicity to reproduction- development Idem idem 5.9.3 


Toxicity to reproduction – breastfed babies Idem idem 5.9.3 


Environment  Idem idem 7.6 


 


Labelling 


Indication of danger: 


R-phrases: 


S-phrases: 


Specific concentration limits: 
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4 ENVIRONMENTAL FATE PROPERTIES 


4.1 Degradation  


This section exemplifies what data fields will be automatically retrieved by the IUCLID 5 plug-in 
once available.  


4.1.1 Abiotic degradation 


Report on hydrolysis, photodegradation, or oxidation processes and rates for water and air. Report 
how the information was obtained (test results or estimated) including a reference to the source or 
model, and report the degradation rates and calculated half-lives. 


Interpret the findings and conclude with regard to stability in water, air and soil or sediment. 


Guidance for evaluation of data for abiotic degradation (stability) in the environment is provided in 
section R.7.9 and section R.16.4.4. 


4.1.1.1 Hydrolysis 


The studies on hydrolysis are summarised in the following table: 


Table 8: Overview of studies on hydrolysis 


Method Results Remarks Reference 


<Guideline> 
<Principles of method if other 
than guideline> 
<Estimation method (if used)> 
 


Half-life (DT50): 
t1/2 (pH <pH>): <Half-life> at 
<Temp., value> <Temp., unit> 
(Hydrolysis rate constant: 
<Hydrolysis rate constant> 
<Hydrolysis rate constant, unit>) 
Recovery (in %): 
pH <pH>: <%Recovery> at 
<Temp., value> <Temp., unit> 
after <Duration> 
Transformation products: 
<Transformation products> 
 


<Reliability> 
<Purpose flag> 
<Study result type> 
Test material 
(<Identifier>): 
<Identity> (read-
across) 


<Author> <Year> 


 


Data waiving (if applicable) 


Reason: <Data waiving> 


Justification: <Justification for data waiving>  


Discussion 
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4.1.1.2 Phototransformation/photolysis 


4.1.1.2.1 Phototransformation in air 


The studies on phototransformation in air are summarised in the following table: 


Table 9: Overview of studies on phototransformation in air 


Method Results Remarks Reference 


<Guideline> 
<Principles of method if other 
than guideline> 
<Estimation method (if used)> 
Light source: <Light source> 
Light spectrum: <Light 
spectrum> 
Rel. light intensity: <Rel. light 
intensity> 


Spectrum of substance: 
<Parameter>: <Value> <Unit> 
(<Remarks>) 
Half-life (DT50): 
t1/2: <DT50> (<Test condition>) 
% Degradation: 
<%Degr.> after <Sampling time> 
<Sampling time, unit> (<Test 
condition>) 
Quantum yield: <Quantum yield 
(for direct photolysis)> 
Transformation products: 
<Transformation products> 
 


<Reliability> 
<Purpose flag> 
<Study result type> 
Test material 
(<Identifier>): 
<Identity> (read-
across) 


<Author> <Year> 


 


Data waiving (if applicable) 


Information requirement: <Test type> 


Reason: <Data waiving> 


Justification: <Justification for data waiving>  


Testing proposal 


A testing proposal should have the following elements: specifications of the testing proposals and 
the timetable. In case of deviation from standard requirement according to REACH Annexes IX and 
X justification needs to be provided.  


Proposed test guideline: <Guideline> 


Planned study period: <Study period> 


Details on method intended: 


Discussion 


<discussion in endpoint summary of 5.1.1 phototransformation in air> 


The following information is taken into account for any hazard / risk / persistency assessment: 


<|Short description of key information endpoint summary of 5.1.1 phototransformation in air> 
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4.1.1.2.2 Phototransformation in water 


The same type of information as what is reported in 4.1.1.2.1 will be extracted from IUCLID 5 here 
but this is not exemplified in this document.  


4.1.1.2.3 Phototransformation in soil 


The same type of information as what is reported in 4.1.1.2.1 will be extracted from IUCLID 5 here 
but this is not exemplified in this document.  


4.1.2 Biodegradation 


Report on biotic degradation by mentioning the type of test(s) employed and the result of the test. 
Present additional information if you report on multi-constituent substances, UVCBs etc. Justify the 
applicability of the data. 


Interpret the findings and conclude with regard to stability in water, and soil or sediment. 


Guidance for evaluation of the data on biodegradation is provided in section R.7.9 


4.1.2.1 Biodegradation in water 


4.1.2.1.1 Estimated data: 


The estimated data for biodegradation in water are summarised in the following table: 


Table 10: Overview of estimated data for biodegradation in water 


Estimation method Results Remarks Reference 


<Study result type> 
<Principles of method if 
other than guideline> 


% Degradation of test 
substance: <% Degradation of 
test substance> 
Half-life: <Half-life of parent 
compound / 50% 
disappearance time (DT50)> 
[REMARK: if section 5.2.2.] 
<Interpretation of results> 
[REMARK: if section 5.2.1.] 


<Reliability> 
<Purpose flag> 
Study design: <Details on 
study design> 


<Author> <Year> 


Example table (Note: prompts are only inserted if any information is available for a given item): 


Estimation method Results Remarks Reference 


(Q)SAR 
aerobic 
Multiple Linear 
Regression (MLR) model 


readily biodegradable 3 (not reliable) 
weight of evidence 


Degner et al. 1993 


 


4.1.2.1.2 Screening tests 


The test results are summarised in the following table: 
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Table 11: Overview of screening tests for biodegradation in water 
Method Results Remarks Reference 


< Inoculum: <Inoculum or test 
system>  
(<Oxygen conditions>) 
[REMARK: only if "Oxygen 
conditions = anaerobic" and 
"Inoculum" <> "anaerobic 
...".] 
<Guideline> 


% Degradation of test 
substance: <% Degradation 
of test substance> 
<Interpretation of results> 


<Reliability> 
<Purpose flag> 
<Study result type> 
Test material: <Identity> 
(read-across???)>) 
[REMARK: only if ID <> 
Submission subst. ID.] 


<Author> <Year> 


Example table (Note: prompts are only inserted if any information is available for a given item): 


Method Results Remarks Reference 
ready biodegradability 
activated sludge, non-adapted 
OECD Guideline 301 F 
(Ready Biodegradability: 
Manometric Respirometry 
Test) 


36 % degrad. after 28 d 
49 % degrad. after 74 d 
readily biodegradable, but 
failing 10-day window 


1 (reliable without 
restrictions) 
key study 
experimental result 


Smith 1999 


inherent biodegradability 
activated sludge, adapted 
OECD Guideline 302 B 
(Inherent biodegradability: 
Zahn-Wellens/EMPA Test) 


97 % degrad. after 4 d 
inherently biodegradable 


1 (reliable without 
restrictions) 
supporting study 
experimental result 
Test material: m-toluidine 
(read across???) 


Wellens 1990 


 


Data waiving (if applicable) 


If the data waiving is based on “exposure considerations”, appropriate reference to sections 9 and 
10 should be made. 


Information requirement: <Test type> 


Reason: <Data waiving> 


Justification: <Justification for data waiving>  


Example: 


Information requirement: ready biodegradability 


Reason: study scientifically unjustified 


Justification: substance is inorganic.] 


Discussion (screening testing) 


Biodegradation in water: <biodegradation in water> (Key parameter from 5.2.1 Endpoint summary: 
biodegradation in water: screening tests) 


<short description of key information in endpoint summary of 5.2.1 biodegradation in water: 
screening tests> 


<discussion in endpoint summary of 5.2.1 biodegradation in water: screening tests> 
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4.1.2.1.3 Simulation tests 


Table 12: Overview of simulation tests for biodegradation in water 


Method Results Remarks Reference 


Test system: <Inoculum or 
test system> (<Oxygen 
conditions> 
<Guideline> 


Half-life (DT50): <Half-
life> in <Compartment> 
<% Degradation of test 
substance> 
Metabolites: 
<Metabolites> 
<Identifier>: <Identity> 


<Reliability> 
<Purpose flag> 
<Study result type> 
Test material: <Identity> 
(read-across???)>) 
[REMARK: only if ID <> 
Submission subst. ID.] 


<Author> <Year> 


Example table (Note: prompts are only inserted if any information is available for a given item): 


Method Results Remarks Reference 


Test system: natural water / 
sediment (aerobic) 
other guideline: modified 
ASTM test method E1798-96 


Half-life (DT50): 2 — 10 d 
in water 
Half-life (DT50): 15 — 38 
d in sediment 
Metabolites: yes 
other: carboxylated 
biodegradation 
intermediates 


2 (reliable with 
restrictions) 
key study 
experimental result 


Nielsen et al. 1997 


Test system: natural water 
(aerobic) 


Half-life (DT50): 3.4 — 
13.8 d in other: coastal 
sea water 
Metabolites: not measured 
 


2 (reliable with 
restrictions) 
key study 
experimental result 


Vives-Rego, J., Lopez-
Amoros, R., 
Guindulain, T., 
Garcia, M.T., Comas, 
J., and Sanchez-Leal, 
J. 2000 


 


Data waiving (if applicable) 


If the data waiving is based on “exposure considerations”, appropriate reference to sections 9 and 
10 should be made. 


Reason: <Data waiving> 


Justification: <Justification for data waiving>  


Example: 


Reason: study scientifically unjustified 


Justification: the substance is readily biodegradable.] 


Discussion (simulation testing) 


Half-life (DT50) at <Temperature in kelvin (K)> K: <Half-life> days (Key parameter from 5.2.2 
Endpoint summary: biodegradation in water: simulation tests) 


Half-life (DT50) at <Temperature in kelvin (K)> K: <Half-life> days (Key parameter from 5.2.2 
Endpoint summary: biodegradation in water: simulation tests) 


<short description of key information in endpoint summary of 5.2.2 biodegradation in water: 
simulation tests> 


23 







APPENDIX TO PART F – CSR TEMPLATE WITH EXPLANATION 


<discussion in endpoint summary of 5.2.2 biodegradation in water: simulation tests> 


4.1.2.2 Biodegradation in sediments 


The test results are summarised in the following table 


Table 13: Overview of simulation tests for biodegradation in sediments 


Method Results Remarks Reference 


Test system: <Inoculum or 
test system> (<Oxygen 
conditions> 
<Guideline> 


Half-life (DT50): 
<Half-life> in 
<Compartment> 
% Degradation: 
<% Degradation of test 
substance> after 
<Sampling time> 
<Sampling time, unit> 
Metabolites: 
<Metabolites> 
<Identifier>: <Identity> 


<Reliability> 
<Purpose flag> 
<Study result type> 
Test material: <Identity> 
(read-across???)>) 
[REMARK: only if ID <> 
Submission subst. ID.] 


<Author> <Year> 


Example table (Note: prompts are only inserted if any information is available for a given item): 


Method Results Remarks Reference 


Test system: natural sediment 
(aerobic) 
OECD Guideline 308 
(Aerobic and Anaerobic 
Transformation in Aquatic 
Sediment Systems) 


Half-life (DT50): 45 d in 
sediment 
Metabolites: not measured 
 


2 (reliable with 
restrictions) 
key study 
experimental result 


Wilson 2000 


Test system: natural water / 
sediment (aerobic) 
other guideline: modified 
ASTM test method E1798-96 


Half-life (DT50): 2 — 10 d 
in water 
Half-life (DT50): 15 — 38 
d in sediment 
Metabolites: yes 
other: carboxylated 
biodegradation 
intermediates 


2 (reliable with 
restrictions) 
key study 
experimental result 


Nielsen et al. 1997 


 


Data waiving (if applicable) 


If the data waiving is based on “exposure considerations”, appropriate reference to sections 9 and 
10 should be made. 


Reason: <Data waiving> 


Justification: <Justification for data waiving> 


Example: 


Reason: study scientifically unjustified 


Justification: the substance is readily biodegradable. 
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Discussion 


Half life (DT50) in sediment (<temperature> K) = <half life> days 


As appropriate move any sediment-specific information to here. 


 


4.1.2.3 Biodegradation in soil 


The test results are summarised in the following table: 


Table 14: Overview of studies on biodegradation in soil 


Method Results Remarks Reference 


Test type: <Test type> 
Soil type: <Soil type> 
[REMARK: copy multiple 
entries, separated by 
semicolon.] 
<Guideline> 


Half-life (DT50): <Half-
life> 
<% Degradation of test 
substance> 
Evaporation of parent 
compound: 
<Determination of 
evaporation of parent 
compound> 
Volatile metabolites: 
<Determination of volatile 
metabolites> 
Residues: <Determination 
of residues> 
Metabolites: 
<Metabolites> 
<Identifier>: <Identity> 


<Reliability> 
<Purpose flag> 
<Study result type> 
Test material: <Identity> 
(read-across???)>) 
[REMARK: only if ID <> 
Submission subst. ID.] 


<Author> <Year> 


 


Data waiving (if applicable) 


If the data waiving is based on “exposure considerations”, appropriate reference to sections 9 and 
10 should be made. 


Reason: <Data waiving> 


Justification: <Justification for data waiving> 


Discussion 


Half life (DT50) in soil (<temperature> K) = <half life> days 


<short description of key information in endpoint summary of 5.2.2 biodegradation in soil> 


<discussion in endpoint summary of 5.2.2 biodegradation in soil> 


 


4.1.2.4 Summary and discussion on biodegradation 


<discussion from 5.2 Endpoint summary : biodegradation> 
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Testing proposal 


A testing proposal should have the following elements: specifications of the testing proposals and 
the timetable. In case of deviation from standard requirement according to REACH Annexes IX and 
X justification needs to be provided.  


Information requirement: ....[REMARK: Depending on the IUCLID section in which a record 
with field "Study result type" = "experimental study planned" is provided and whether the relevant 
IUCLID fields are filled in, either "Simulation testing on ultimate degradation in surface water" or 
"Sediment simulation testing" or "Soil simulation testing" is inserted. The possible information 
requirement "Identification of degradation products" cannot be identified automatically. Verify any 
information copied and update if necessary.] 


Proposed test guideline: <Guideline> 


Planned study period: <Study period> 


Details on method intended: 


Inoculum or test system: <Inoculum or test system>[REMARK: if section 5.2.2.] (<Oxygen 
conditions>) 


Source and properties of surface water: <Details on source and properties of surface water> 
[REMARK: if section 5.2.2.] 


Source and properties of sediment: <Details on source and properties of sediment> [REMARK: if 
section 5.2.2.] 


Soil type: <Soil type> [REMARK: if section 5.2.3.] 


Study design: <Details on study design> [REMARK: if section 5.2.2.]<Details on experimental 
conditions> [REMARK: if section 5.2.3.] 


 


4.1.3 Summary and discussion on degradation 


This should include a summary and a discussion of the information available and describe before in 
section 4.1.1 and 4.1.2 as well as summary tables reporting degradation rates (to be used in the 
determination of the PEC) for the environmental compartments of concern (water, sediment, soil, 
air). 


Guidance on estimation of degradation in the environment is provided in section R.16.4.4. 


Degradation rate in water  


Degradation rate in sediment  


Degradation rate in soil  


Degradation rate in air  
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4.2 Environmental distribution 


Report the results of the available sorption studies (water-solids). Discuss the partitioning in the 
light of substance properties, including partitioning coefficients. 


Describe how the distribution was calculated (see Chapter R.16). Report on the preference for 
partitioning to soil/sediment, air and water and present information on the mass distribution over 
the various compartments, preferably in a table format. 


Interpret the findings and conclude with regard to the distribution of the substance after emissions, 
e.g. transport to (ground) water (leaching), air or soil/sediment. 


4.2.1 Adsorption/desorption 


Guidance on evaluation studies for adsorption/desorption is provided in sections R.7.1.15 as well 
as under R.16.4.3.3. for discussion related to the distribution in the environment. 


This section exemplifies what data fields will be automatically retrieved by the IUCLID 5 plug-in 
once available.  


The studies on adsorption/desorption are summarised in the following table: 


Table 15: Overview of studies on adsorption/desorption 


Method Results Remarks Reference 


Study type: <Study type> 
(<Media>) 
<Type of method> 
<Guideline> 
<Principles of method if other 
than guideline> 
 


Adsorption coefficient Koc: 
<Adsorption coefficient Koc:> 
log Koc: <log Koc> 
Mass balance (in %) at end of 
adsorption phase: 
<% adsorption> after <Duration> 
<Unit> (<Sample No.>) 
Mass balance (in %) at end of 
desorption phase: 
<% desorption> after <Duration> 
<Unit> (<Sample No.>) 
 


<Reliability> 
<Purpose flag> 
<Study result type> 
Test material 
(<Identifier>): 
<Identity> (read-
across) 


<Author> <Year> 


 


Data waiving (if applicable) 


Reason: <Data waiving> 


Justification: <Justification for data waiving> 


Testing proposal 


Proposed test guideline: <Guideline> 


Planned study period: <Study period> 


Details on method intended: 


Study type: <Study type|>(<Media>) 


Type of method: <Type of method> 
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Discussion 


<Discussion in endpoint summary of 5.4.1 adsorption/desorption > 


The following information is taken into account for any environmental exposure assessment: 


<Short description of key information in endpoint summary of 5.4.1 adsorption/desorption > 


4.2.2 Volatilisation 


Guidance on evaluation of volatilisation for environmental distribution is provided in sections 
R.7.1.22 as well as under R.16.4.3.2. 


The same type of information as what is reported in other sections will be extracted from IUCLID 5 
here but this is not exemplified in this document.  


4.2.3 Distribution modelling 


The same type of information as what is reported in other sections will be extracted from IUCLID 5 
here but this is not exemplified in this document.  


4.3 Bioaccumulation 


Report when available bioconcentration factor (BCF) for fish and/or invertebrates and how it was 
measured or estimated. 


Report conclusions on the bioaccumulation potential of the substance based on measured or 
estimated BCF or log Kow.  


Guidance on evaluation of bioaccumulation studies is provided in section R.7.10. 


The same type of information as what is reported in other sections will be extracted from IUCLID 5 
here but this is not exemplified in this document.  


4.3.1 Aquatic bioaccumulation 


Guidance on evaluation of aquatic bioaccumulation studies is provided in section R.7.10.1 


4.3.2 Terrestrial bioaccumulation 


Guidance on evaluation of terrestrial bioaccumulation studies is provided in section R.7.10.12 


4.3.3 Summary and discussion of bioaccumulation 


Guidance on bioaccumulation potential discussion is provided in section R.16.4.3.5 


4.4 Secondary poisoning 


Report the bioaccumulation and biomagnification factors for the selected food chain and how they 
were measured or estimated (see Chapter R.16). Interpret the findings with regard to the potential 
to bio-accumulate in the food chain. 
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Guidance on assessment of the potential for secondary poisoning is provided in sections R.16.4.3.5 
and R.16.5.7. 


The same type of information as what is reported in other sections will be extracted from IUCLID 5 
here but this is not exemplified in this document.  
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5 HUMAN HEALTH HAZARD ASSESSMENT 


This section reports the outcome of the human health hazard assessment as explained for each 
endpoint in the guidance chapter B.  


Present a summary of results for each endpoint to humans under the relevant heading.  Relevant 
(test) results and test conditions should be reported with a reference to their source (preferably in a 
table format). The key study for a specific endpoint should be indicated. It is recommended to 
separate animal data, human data and other data/information by subheadings. Justify missing data, 
e.g., by referring to the lack of legal testing requirements 


Report the results for each endpoint in a short narrative that identifies the type of adverse effects 
and conclusive statements that support the results. Address the dose-response relationship and the 
relevant N(L)OAEL. Interpret the findings in terms of relevance for DNEL derivation, classification 
and labelling and PBT assessment (if applicable). Whenever tests are referred to, the type of test 
should be described. In case testing proposals have been made to the Agency, this should be 
mentioned for the relevant endpoint. 


5.1 Toxicokinetics (absorption, metabolism, distribution and elimination) 


Information available on the toxicokinetic profile (i.e. absorption, metabolism, distribution and 
elimination) should be summarised (in a table format if appropriate) and the impact on specific 
endpoints should be described here. Key studies should be flagged. 


Guidance on evaluation of toxicokinetics data is provided in chapter R.7.12 


The same type of information as what is reported in other sections will be extracted from IUCLID 5 
here but this is not exemplified in this document.  


5.1.1 Non-human information 


5.1.2 Human information 


5.1.3 Summary and discussion on toxicokinetics 


This section should include a summary and a discussion of the information described in sections 
5.1.1 – 5.1.2 as well as conclusions with respect to absorption, metabolism, distribution and 
elimination of the substance. 


5.2 Acute toxicity 


Guidance on evaluation of data on acute toxicity is provided in chapter R.7.4.  


Guidance on characterisation of the dose-response is provided in Chapter R.8 and specific 
guidance for acute toxicity in Appendix R.8-8. 
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5.2.1 Non-human information 


5.2.1.1 Acute toxicity: oral 


This section exemplifies what data fields will be automatically retrieved by the IUCLID 5 plug-in 
once available.  


The results of experimental studies are summarised in the following table: 


Table 16: Overview of experimental studies on acute toxicity after oral administration 


Method Results Remarks Reference 


<Species> (<Strain>) <Sex> 
<Route of administration> 
<Guideline> 
<Principles of method if other than 
guideline> 


<Endpoint>: <Effect level> 
(<Sex>) (<Remarks>) 
 


<Reliability> 
<Purpose flag> 
<Study result type> 
Test material 
(<Identifier>): 
<Identity> (read-
across) 


<Author> <Year> 


 


The results of estimated data on acute toxicity after oral administration are summarised in the 
following table: 


Table 17: Overview of estimated data on acute toxicity after oral administration 


Method Results Remarks Reference 


<Principles of method if other than 
guideline> 


<Endpoint>: <Effect level> 
(<Sex>) (<Remarks>) 
 


<Reliability> 
<Purpose flag> 
<Study result type> 
Test material 
(<Identifier>): 
<Identity> (read-
across) 


<Author> <Year> 


 


Data waiving (if applicable) 


Reason: <Data waiving> 


Justification: <Justification for data waiving>  


5.2.1.2 Acute toxicity: inhalation 


The same type of information as what is reported in 5.2.1.1 will be extracted from IUCLID 5 here 
but this is not exemplified in this document.  


5.2.1.3 Acute toxicity: dermal 


The same type of information as what is reported in 5.2.1.1 will be extracted from IUCLID 5 here 
but this is not exemplified in this document.  
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5.2.1.4 Acute toxicity: other routes 


The same type of information as what is reported in 5.2.1.1 will be extracted from IUCLID 5 here 
but this is not exemplified in this document.  


5.2.2 Human information 


The same type of information as what is reported in other sections will be extracted from IUCLID 5 
here but this is not exemplified in this document.  


5.2.3 Summary and discussion of acute toxicity 


This section should include a summary and discussion of the information reported in sections 5.2.1 
– 5.2.2, including discussion and justification of: 


- dose-response relationship 


- C&L 


- derivation/selection of the relevant dose descriptor(s) to be used in the derivation of 
endpoint specific DNEL(s) 


- other information on potency when no dose descriptor is available 


- correction of dose descriptors, when relevant 


- the choice of the assessment factors   


All relevant information should be reported in Table 30 and Table 31 in section 5.11.1. 


5.3 Irritation 


Guidance for evaluation of the data on irritation is provided in Chapter R.7.2. 


Guidance on characterisation of the dose-response is provided in Chapter R.8 and specific 
guidance for irritation/corrosion in Appendix R.8-9. 


The same type of information as what is reported in other sections will be extracted from IUCLID 5 
here but this is not exemplified in this document.  


5.3.1 Skin 


5.3.1.1 Non-human information 


5.3.1.2 Human information 
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5.3.2 Eye 


5.3.2.1 Non-human information 


5.3.2.2 Human information 


5.3.3 Respiratory tract 


5.3.3.1 Non-human information 


5.3.3.2 Human information 


5.3.4 Summary and discussion of irritation 


 This section should include a summary and discussion of the information reported in sections 5.3.1 
– 5.3.3, including discussion and justification of: 


- dose-response relationship 


- C&L 


- derivation/selection of the relevant dose descriptor(s) to be used in the derivation of 
endpoint specific DNEL(s) 


- other information on potency when no dose descriptor is available 


- correction of dose descriptors, when relevant 


- the choice of the assessment factors   


All relevant information should be reported in Table 30 and Table 31 in section 5.11.1. 


5.4 Corrosivity 


Guidance for evaluation of the data on corrosion is provided in R.7.2. 


Guidance on characterisation of the dose-response is provided in Chapter R.8 and specific 
guidance for irritation/corrosion in Appendix R.8-9. 


The same type of information as what is reported in other sections will be extracted from IUCLID 5 
here but this is not exemplified in this document.  


5.4.1 Non-human information 


5.4.2 Human information 


5.4.3 Summary and discussion of corrosion 


This section should include a summary and discussion of the information reported in sections 5.4.1 
– 5.4.2, including discussion and justification of: 


- dose-response relationship 
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- C&L 


- derivation/selection of the relevant dose descriptor(s) to be used in the derivation of 
endpoint specific DNEL(s) 


- other information on potency when no dose descriptor is available 


- correction of dose descriptors, when relevant 


- the choice of the assessment factors   


All relevant information should be reported in Table 30 and Table 31 in section 5.11.1. 


5.5 Sensitisation 


Guidance for evaluation of the data on sensitisation is provided in R.7.3. 


Guidance on characterisation of the dose-response is provided in Chapter R.8 and specific 
guidance for sensitisation in Appendices R.8-10 and R.8-11. 


5.5.1 Skin  


This section exemplifies what data fields will be automatically retrieved by the IUCLID 5 plug-in 
once available.  


5.5.1.1 Non-human information 


The results of experimental studies on skin sensitisation are summarised in the following table 


Table 18: Overview of experimental studies on skin sensitisation 


Method Results Remarks Reference 
in vitro study [REMARK: if field 
"Type of method" = "in vitro".] 
Species: <Species> (<Strain>) 
<Sex> 
Local lymph node assay 
[REMARK: if "Type of study" = 
"LLNA".] 
<Type of study> [REMARK: if 
"Type of study" <> "LLNA".] 
Induction: <Route of induction 
exposure> 
Challenge: <Route of challenge 
exposure> 
Vehicle: <Vehicle> 
[REMARK:VEHICLE_TOX if <> 
"LLNA"; VEHICLE_LLNA if = 
"LLNA"..] 
Guideline: <Guideline> 
<Principles of method if other than 
guideline> [REMARK: if field 
"Type of method" = "in vitro".] 


<Interpretation of results> 
Stimulation index: <Stimulation 
index> [REMARK: if "Type of 
study" = "LLNA".] 
No. with positive reactions: 
<No. with + reactions> out of 
<Total no. in group> (<Group>) 
<Reading> (<Hours after 
challenge> h after chall.) <Dose 
level> [REMARK: if "Type of 
study" <> "LLNA".] 


<Reliability> 
<Purpose flag> 
<Study result type> 
(read-across) 
Test material: 
<Identity> 


<Author> <Year> 


 


Example table (Note: prompts are only inserted if any information is available for a given item): 
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Method Results Remarks Reference 
Species: mouse (CBA) 
Local lymph node assay 
Vehicle: acetone/olive oil (4:1 v/v) 
Guideline: OECD Guideline 429 
(Skin Sensitisation: Local Lymph 
Node Assay) 


sensitising 
Stimulation index: 4.6 (15% in 
AOO); 4.4 (9%); 3.4 (3%); 4.8 
(1%) 
 


1 (reliable without 
restrictions) 
key study 
experimental result 


Author 2008 


in vitro study 
Species: other: human cell lines 
THP-1 and U-937 
Human Cell Line Activation Test 
(h-CLAT) 


not sensitising 2 (reliable with 
restrictions) 
supporting study 
experimental result 


Author 2008 


 


The results of estimated data on skin sensitisation are summarised in the following table: 


Table 19: Overview of estimated data ((Q)SAR) on skin sensitisation 


Method Results Remarks Reference 


Model based on: <Type of study> 
Guideline: <Guideline> 
<Principles of method if other 
than guideline> 


<Interpretation of results> 
Stimulation index: <Stimulation 
index> 


<Reliability> 
<Purpose flag> 
 


<Author> <Year> 


 


Data waiving (if applicable) 


Reason: <Data waiving> 


Justification: <Justification for data waiving>  


5.5.1.2 Human information 


The exposure-related observations in humans are summarised in the following table: 


Table 20: Overview of exposure-related observations in humans 
Subjects / Study type Results Remarks Reference 


Study type: <Study type> 
[REMARK: if 7.10.1, 7.10.2, 
7.10.3 or 7.10.4.] 
Study type: <Type of information> 
[REMARK: if 7.10.5] 
<Type of population> [REMARK: 
if 7.10.1, 7.10.2, 7.10.3 or 7.10.4.] 
Subjects: <Details on study 
design> [REMARK: if 7.10.1, 
7.10.2, 7.10.4 or 7.10.5] 
Subjects: <Subjects> [REMARK: if 
7.10.3] 


<Results> [REMARK: if 7.10.5] 
<Results of examinations> 
[REMARK: if  7.10.1, 7.10.2, 
7.10.3 or 7.10.4.] 
Outcome of incidence: 
<Outcome of incidence> 
[REMARK: if 7.10.3] 


<Reliability> 
<Purpose flag> 


<Author> <Year> 


Example table (Note: prompts are only inserted if any information is available for a given item): 


Study type / Subjects Results Remarks Reference 
Study type: study with volunteers 
Population: general 
Subjects: 58 dermatitis patients, 


63.8 % (37) of the patients 
showed positive reactions ... 


3 (not reliable) Kleniewska 1975 
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known to be hypersensitive to p-
phenylene diamine, were patch 
tested with 2 % p-toluidine in 
yellow paraffin.... 
Study type: case report 
Population: general; occupational 
Subjects: 45-year-old woman 
received a dental prostheses 
containing .... 


No visible clinical evidence of 
allergic stomatitis..... 


3 (not reliable) Smith 2007 


 


5.5.2 Respiratory system 


5.5.2.1 Non-human information 


The results of experimental studies on respiratory sensitisation are summarised in the following 
table: 


Table 21: Overview of studies on respiratory sensitisation 


Method Results Remarks Reference 


in vitro study [REMARK: if field 
"Type of method" = "in vitro".] 
Species: <Species> (<Strain>) 
<Sex> 
Induction: <Route of induction 
exposure> 
Challenge: <Route of challenge 
exposure> 
Vehicle: <Vehicle> 
Guideline: <Guideline> 
<Principles of method if other than 
guideline> 


<Interpretation of results> 
<Results> 


<Reliability> 
<Purpose flag> 
<Study result type> 
(read-across) 
Test material: 
<Identity> 


<Author> <Year> 


Example table (Note: prompts are only inserted if any information is available for a given item): 


Method Results Remarks Reference 


Species: mouse (C57BL) 
Induction: dermal 
Vehicle: acetone/olive oil (4:1 v/v) 
 


sensitising 
The concentration of total IgE 
increased significantly 
compared with levels measured 
in sera prepared for mice 
treated cocurrently with vehicle 
alone ... 
 


4 (not assignable) 
experimental result 


Author 2008 


 


The results of estimated data on respiratory sensitisation are summarised in the following table 


Table 22: Overview of estimated data ((Q)SAR) on respiratory sensitisation 


Method Results Remarks Reference 


Guideline: <Guideline> 
<Principles of method if other 
than guideline> 


<Results> <Reliability> 
<Purpose flag> 
 


<Author> 
<Year> 
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Data waiving (if applicable) 


Reason: <Data waiving> 


Justification: <Justification for data waiving>  


 


5.5.2.2 Human information 


The exposure-related observations in humans are summarised in the following table: 


Table 23: Overview of exposure-related observations in humans 


Subjects / Study type Results Remarks Reference 


Study type: <Study type> 
[REMARK: if 7.10.1, 7.10.2, 
7.10.3 or 7.10.4.] 
Study type: <Type of information> 
[REMARK: if 7.10.5] 
<Type of population> [REMARK: 
if 7.10.1, 7.10.2, 7.10.3 or 7.10.4.] 
Subjects: <Details on study 
design> [REMARK: if 7.10.1, 
7.10.2, 7.10.4 or 7.10.5] 
Subjects: <Subjects> [REMARK: 
if 7.10.3] 


<Results> [REMARK: if 7.10.5] 
<Results of examinations> 
[REMARK: if  7.10.1, 7.10.2, 
7.10.3 or 7.10.4.] 
Outcome of incidence: 
<Outcome of incidence> 
[REMARK: if 7.10.3] 


<Reliability> 
<Purpose flag> 


<Author> <Year> 


 


5.5.3 Summary and discussion of sensitisation 


This section should include a summary and discussion of the information reported in sections 5.5.1 
– 5.5.2, including discussion and justification of: 


- dose-response relationship 


- information on potency  


- C&L 


- derivation/selection of the relevant dose descriptor(s) to be used in the derivation of 
endpoint specific DNEL(s), when relevant 


- correction of dose descriptors 


- the choice of the assessment factors   


All relevant information should be reported in Table 30 and Table 31 in section 5.11.1. 


When exposure through one route might trigger sensitisation via another route, this should be 
explained under the relevant subheadings below. 


Skin sensitisation 
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The substance is <key parameter for skin sensitisation in the endpoint summary of Section 7.4 
sensitisation>. (e.g. "not sensitising" or "sensitising") 


<Short description of key information for skin sensitisation from endpoint summary of Section 7.4 
sensitisation > (Clear any redundancies with the preceding key parameter as appropriate.) 


Discussion: 


<Discussion for skin sensitisation from endpoint summary of Section 7.4 sensitisation (part skin 
sensitisation> 


Respiratory sensitisation 


The substance is <key parameter for respiratory sensitisation in the endpoint summary of Section 
7.4 sensitisation>. (e.g. "not sensitising" or "sensitising") 


<Short description of key information for respiratory sensitisation from endpoint summary of 
Section 7.4 sensitisation> (Clear any redundancies with the preceding key parameter as 
appropriate.) 


Discussion: 


<Discussion for respiratory sensitisation from endpoint summary of Section 7.4 sensitisation  (part 
respiratory sensitisation> 


Justification for classification or non classification 


<Discussion for justification for classification or non classification from endpoint summary of 
Section 7.4 sensitisation > 


 


5.6 Repeated dose toxicity 


Guidance for evaluation of the data on repeated dose toxicity is provided in R.7.5. Guidance on 
characterisation of the dose-response is provided in Chapter R.8.  


5.6.1  Non-human information 


5.6.1.1 Repeated dose toxicity: oral 


This section exemplifies what data fields will be automatically retrieved by the IUCLID 5 plug-in 
once available.  


The results of experimental studies are summarised in the following table: 


Table 24: Overview of experimental studies on repeated dose toxicity after oral administration 


Method Results Remarks Reference 


<Species> (<Strain>) <Sex> 
 <Test type> (<Route of 
administration>) 
Doses/conc.: <Doses / 
concentrations> (Vehicle: 
<Vehicle>) 


<Endpoint>: <Effect level> 
(<Sex>) (<Basis for effect 
level / Remarks>) 
Adverse effects observed in 
any test group: [clinical signs 
and mortality; body weight 


<Reliability> 
<Purpose flag> 
<Study result type> 
Test material 
(<Identifier>): 
<Identity> (read-


<Author> <Year> 
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Duration/frequency of exposure: 
<Duration of treatment / exposure> 
(<Frequency of treatment>) 
<Guideline> 
<Principles of method if other than 
guideline> 


and weight gain; food 
consumption and compound 
intake (if feeding study); food 
efficiency; water consumption 
and compound intake (if 
drinking water study); 
ophthalmoscopic 
examination; haematology; 
clinical chemistry; urinalysis; 
neurobehaviour; organ 
weights; gross pathology; 
histopathology: non-
neoplastic; histopathology: 
neoplastic] 
 
 


across) 


[REMARK: Example table: 


Method Results Remarks Reference 


rat (Wistar) male/female 
subacute (oral: gavage) 
Doses/conc.: 0, 50, 200 or 800 mg/kg 
bw/d  (Vehicle: Polyethylenglycol 
400) 
Duration/frequency of exposure: 29 d 
(daily, 7 d/w) 
OECD Guideline 407 (Repeated 
Dose 28-Day Oral Toxicity in 
Rodents) 


NOAEL: 200 mg/kg bw/day 
(nominal) (female) (general 
toxicity) 
Adverse effects observed in 
any test group: clinical signs 
and mortality; body weight 
and weight gain; 
haematology; urinalysis; 
organ weights 


1 (reliable withou 
restriction) 
key study 
experimental result 


Company X 2004 


rat (Sprague-Dawley) male/female 
subchronic (oral: gavage) 
Doses/conc.: 0, 50, 200 or 800 mg/kg 
bw/d in (Vehicle: corn oil) 
Duration/frequency of exposure: 90 d 
(daily, 7 d/w) 
OECD Guideline 408 (Repeated 
Dose 90-Day Oral Toxicity in 
Rodents) 


NOAEL: 200 mg/kg bw/day 
(nominal) (female) (general 
toxicity) 
Adverse effects observed in 
any test group: urinalysis; 
organ weights 


1 (reliable withou 
restriction) 
key study 
experimental result 


Company X 2004 


 


The results of estimated data on repeated dose toxicity after oral administration are summarised in 
the following table: 


Table 25: Overview of estimated data on repeated dose toxicity after oral administration 


Method Results Remarks Reference 


<Species> 
 <Test type> (<Route of 
administration>) 
<Principles of method if other than 
guideline> 


<Endpoint>: <Effect level> 
(<Sex>) (<Basis for effect 
level / Remarks>) 
 


<Reliability> 
<Purpose flag> 
<Study result type> 
Test material 
(<Identifier>): 
<Identity> (read-
across) 


<Author> <Year> 
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Data waiving (if relevant) 


Information requirement (Test type): short-term toxicity study (28 days)[REMARK: If <Test 
type> = "subacute".] 
Information requirement (Test type): sub-chronic toxicity study (90 days)[REMARK: If <Test 
type> = "subchronic".] 
Information requirement (Test type): <Test type>[REMARK: If <Test type> <>= "subacute" or 
"subchronic".] 
Reason: <Data waiving> 
Justification: <Justification for data waiving> 


5.6.1.2 Repeated dose toxicity: inhalation 


The same type of information as what is reported in 5.6.1.1 will be extracted from IUCLID 5 here 
but this is not exemplified in this document.  


5.6.1.3 Repeated dose toxicity: dermal 


The same type of information as what is reported in 5.6.1.1 will be extracted from IUCLID 5 here 
but this is not exemplified in this document.  


5.6.1.4 Repeated dose toxicity: other routes 


The same type of information as what is reported in 5.6.1.1 will be extracted from IUCLID 5 here 
but this is not exemplified in this document.  


5.6.2 Human information 


The same type of information as what is reported in other sections will be extracted from IUCLID 5 
here but this is not exemplified in this document.  


5.6.3 Summary and discussion of repeated dose toxicity: 


This section should include a summary and discussion of the information reported in sections 5.6.1 
– 5.6.2, including discussion and justification of: 


- dose-response relationship 


- C&L 


- derivation/selection of the relevant dose descriptor(s) to be used in the derivation of 
endpoint specific DNEL(s) 


- other information on potency when no dose descriptor is available 


- correction of dose descriptors, when relevant 


- the choice of the assessment factors   


All relevant information should be reported in Table 30 and Table 31 in section 5.11.1. 


Testing proposal (when relevant) 
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A testing proposal should have the following elements: specifications of the testing proposals and 
the timetable. In case of deviation from standard requirement according to REACH Annexes IX and 
X justification needs to be provided.  


Guidance on integrated testing strategy for repeated dose toxicity is provided in Chapters R.7.5 and 
R.7.5.6. 


5.7 Mutagenicity 


Guidance for evaluation of the data on mutagenicity is provided in R.7.7. Guidance on 
characterisation of the dose-response is provided in Chapter R.8.  


The same type of information as what is reported in other sections will be extracted from IUCLID 5 
here but this is not exemplified in this document.  


5.7.1 Non-human information 


5.7.1.1 In vitro data 


5.7.1.2 In vivo data 


5.7.2 Human information 


5.7.3 Summary and discussion of mutagenicity 


This section should include a summary and discussion of the information reported in sections 5.7.1 
– 5.7.2, including discussion and justification of: 


- dose-response relationship 


- C&L 


- derivation/selection of the relevant dose descriptor(s) to be used in the derivation of 
endpoint specific DNEL(s)/DMELs 


- other information on potency when no dose descriptor is available (a more qualitative 
assessment needs to be done) 


- correction of dose descriptors, when relevant 


- the choice of the assessment factors   


All relevant information should be reported in Table 30 and Table 31 in section 5.11.1. 


Testing proposal (when relevant) 


A testing proposal should have the following elements: specifications of the testing proposals and 
the timetable. In case of deviation from standard requirement according to REACH Annexes IX and 
X justification needs to be provided.  


Guidance on integrated testing strategy mutagenicity is provided in Chapter R.7.7, and in 
particular in R.7.7.6. 
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5.8 Carcinogenicity 


Guidance for evaluation of the data on carcinogenicity is provided in R.7.7. Guidance on 
characterisation of the dose-response is provided in Chapter R.8.  


The same type of information as what is reported in other sections will be extracted from IUCLID 5 
here but this is not exemplified in this document.  


5.8.1 Non-human information 


5.8.1.1 Carcinogenicity: oral 


5.8.1.2 Carcinogenicity: inhalation 


5.8.1.3 Carcinogenicity: dermal 


5.8.2 Human information 


5.8.3 Summary and discussion of carcinogenicity 


This section should include a summary and discussion of the information reported in sections 5.8.1 
– 5.8.2, including discussion and justification of: 


- dose-response relationship 


- C&L 


- derivation/selection of the relevant dose descriptor(s) to be used in the derivation of 
endpoint specific DNEL(s) 


- other information on potency when no dose descriptor is available 


- correction of dose descriptors, when relevant 


- the choice of the assessment factors   


All relevant information should be reported in Table 30 and Table 31 in section 5.11.1. 


Testing proposal (when relevant) 


A testing proposal should have the following elements: specifications of the testing proposals and 
the timetable. In case of deviation from standard requirement according to REACH Annexes IX and 
X justification needs to be provided.  


Guidance on integrated testing strategy carcinogenicity is provided in Chapter R.7.7,  in particular 
in R.7.7.13. 


5.9 Toxicity for reproduction  


Guidance for evaluation of the data on reproductive toxicity is provided in Chapter R.7.6. Guidance 
on characterisation of the dose-response is provided in Chapter R.8 and specific guidance for 
toxicity for reproduction is provided in Appendix R.8-12. 
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The same type of information as what is reported in other sections will be extracted from IUCLID 5 
here but this is not exemplified in this document.  


5.9.1 Effects on fertility 


5.9.1.1 Non-human information 


5.9.1.2 Human information 


5.9.2 Developmental toxicity 


5.9.2.1 Non-human information 


5.9.2.2 Human information 


5.9.3 Summary and discussion of reproductive toxicity 


This section should include a summary and discussion of the information reported in sections 5.9.1  
5.9.2, including discussion and justification of: 


- dose-response relationship 


- C&L 


- derivation/selection of the relevant dose descriptor(s) to be used in the derivation of 
endpoint specific DNEL(s) 


- other information on potency when no dose descriptor is available 


- correction of dose descriptors, when relevant 


- the choice of the assessment factors   


All relevant information should be reported in Table 30 and Table 31 in section 5.11.1. 


Testing proposal (when relevant) 


A testing proposal should have the following elements: specifications of the testing proposals and 
the timetable. In case of deviation from standard requirement according to REACH Annexes IX and 
X justification needs to be provided.  


Guidance on integrated testing strategy on reproductive toxicity is provided in Chapter R.7.6 (and 
in particular in R.7.6.6) 


5.10 Other effects 


5.10.1 Non-human information 


This section exemplifies what data fields will be automatically retrieved by the IUCLID 5 plug-in 
once available.  
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5.10.1.1 Neurotoxicity 


The results of experimental studies are summarised in the following table: 


Table 26: Overview of experimental studies on neurotoxicity 


Method Results Remarks Reference 


 <Species> (<Strain>) <Sex> 
<Test type> 
<Route of administration> 
Doses/conc.: <Doses / 
concentrations> (Vehicle: 
<Vehicle>) 
<Duration of treatment / exposure> 
(<Frequency of treatment>) 
<Guideline> 
<Principles of method if other than 
guideline> 


<Endpoint> (<Generation (if 
applicable)>): <Effect level> 
(<Sex>) (<Basis for effect 
level / Remarks>)[REMARK: 
repeat for each record of the 
block.] 
Adverse effects observed in 
any test group: [clinical signs 
and mortality; body weight 
and weight gain; food 
consumption and compound 
intake (if feeding study); food 
efficiency; water consumption 
and compound intake (if 
drinking water study); 
ophthalmoscopic 
examination; biochemistry, 
neurobehavioural results, 
gross pathology; 
neuropathology] 
Adverse development-related 
effects observed in any test 
group: [reproductive 
performance (parental 
animals), viability (offspring), 
sexual maturation (offspring), 
developmental landmarks 
(offspring)] 
[REMARK: Print any of the 
above stated parameter types 
if "yes" is indicated in the 
corresponding IUCLID 
field(s).] 
 


<Reliability> 
<Purpose flag> 
<Study result type> 
Test material: 
<Identity> (read-
across???)>) 


<Author> <Year> 


 


The following estimated data are available that are considered relevant as key information: 


Study "<Author> <Year>":  


<Executive summary> 


The following estimated data are available that are considered relevant for weight of evidence 
assessment: 


Study "<Author> <Year>":  


<Executive summary> 
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5.10.1.2 Immunotoxicity 


The results of experimental studies are summarised in the following table: 


Table 27: Overview of experimental studies on immunotoxicity 


Method Results Remarks Reference 


<Species> (<Strain>) <Sex> 
 <Test type> 
 <Route of administration> 
 <Doses / concentrations> (Vehicle: 
<Vehicle> 
Duration/frequency of exposure: 
<Duration of treatment / exposure> 
(<Frequency of treatment>) 
 <Guideline> 
<Principles of method if other than 
guideline> 


<Endpoint>: <Effect level> 
(<Sex>) (<Basis for effect 
level / Remarks>)[REMARK: 
repeat for each record of the 
block.] 
Adverse effects observed in 
any test group: [clinical signs 
and mortality; body weight 
and weight gain; food 
consumption and compound 
intake (if feeding study); food 
efficiency; water consumption 
and compound intake (if 
drinking water study); 
ophthalmoscopic 
examination; haematology; 
clinical chemistry; gross 
pathology; cell viabilities, 
humoral immunity 
examinations, specific cell-
mediated immunity, non-
specific cell-mediated 
immunity, other functional 
activity assays, other findings]
[REMARK: Print any of the 
above stated parameter types 
if "yes" is indicated in the 
corresponding IUCLID 
field(s).] 
 


<Reliability> 
<Purpose flag> 
<Study result type> 
Test material: 
<Identity> (read-
across???)>) 


<Author> <Year> 


 


The following estimated data are available that are considered relevant as key information: 


Study "<Author> <Year>":  


<Executive summary> 


The following estimated data are available that are considered relevant for weight of evidence 
assessment: 


Study "<Author> <Year>":  


<Executive summary> 


5.10.1.3 Specific investigations: other studies 


The results of specific investigations (other studies) are summarised in the following table: 
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Table 28: Overview of specific investigations: other studies 


Method Results Remarks Reference 


<Type of effects studied> 
<Type of method> 
Endpoint addressed: <Endpoint 
addressed> 
<Species> (<Strain>) <Sex> 
<Route of administration> 
Doses/conc.: <Doses / 
concentrations> (Vehicle: <Vehicle> 
Duration/frequency of exposure: 
<Duration of treatment / exposure> 
(<Frequency of treatment>) 
<Guideline> 
<Principles of method if other than 
guideline> 


<Details on results> 
 


<Reliability> 
<Purpose flag> 
<Study result type> 
Test material: 
<Identity> (read-
across???)>) 


<Author> <Year> 


 


The following estimated data are available that are considered relevant as key information: 


Study "<Author> <Year>":  


<Executive summary> 


The following estimated data are available that are considered relevant for weight of evidence 
assessment: 


Study "<Author> <Year>":  


<Executive summary> 


5.10.2 Human information 


The exposure-related observations in humans are summarised in the following table: 
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Table 29: Overview of exposure-related observations on neurotoxicity and/or immunotoxicity 


Subjects / Study type Results Remarks Reference 


Study type: <Study 
type> [REMARK: if 
7.10.1, 7.10.2or 
7.10.3] 
Study type: <Type of 
information> 
[REMARK: if 7.10.5] 
<Type of population> 
[REMARK: if 7.10.1, 
7.10.2or 7.10.3] 
Subjects: <Details on 
study design> 
[REMARK: if 7.10.1, 
7.10.2or 7.10.5] 
Subjects: <Subjects> 
[REMARK: if 7.10.3] 
Endpoint addressed: 
<Endpoint addressed> 


<Results> [REMARK: if 7.10.5] 
<Results of examinations> [REMARK: if 
7.10.1, 7.10.2 or 7.10.3] 
Outcome of incidence: <Outcome of 
incidence> [REMARK: if 7.10.3] 


<Reliability> 
<Purpose flag> 


<Author> <Year> 


 


5.10.3 Summary and discussion  


Neurotoxicity 


<Discussion> 


The following information is relevant for any hazard / risk assessment: 


<Short description of key information> 


Justification for classification or non classification 


<Justification for classification or non-classification> 


Immunotoxicity 


<Discussion> 


The following information is relevant for any hazard / risk assessment: 


<Short description of key information> 


Justification for classification or non classification 


<Justification for classification or non-classification> 


Specific investigations: other studies 


<Discussion> 


The following information is relevant for any hazard / risk assessment: 


<Short description of key information> 
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5.11 Derivation of DNEL(s) /DMELs2 


Guidance for derivation of DN(M)EL(s) is provided in Chapter R.8. 


In order to select the leading DNEL in the next CSR chapter, end-point specific DNELs need to be 
set (if applicable). Endpoint-specific DNELs are needed to derive only one DNEL per target group 
and exposure route and duration. 


This section reports how the DNEL for the leading health effect is derived. This should follow from 
a summary of the health effects and end-point specific DNELs, and the derived DNELs for each 
relevant exposure pattern (duration, frequency, route and exposed human population) that result 
from the  exposure scenarios. The assessment factors that are used need to be justified in this 
section based on the guidance in Section B.7.1 and Chapter R.8. 


In those cases where a DNEL cannot be derived, the reason for this shall be clearly stated and 
justified, e.g.  


[The available data do not allow to reliably identify the threshold] 


[A substance exerts its effect by a non-threshold mode of action] 


[Test data or other relevant information are absent] 


Specifically for non-threshold mutagens/carcinogens, a DMEL (derived minimal effect level) may 
be derived if the available data are judged of sufficient quality. Report the derivation of the DMEL  
in the required detail according to Section R.8.9).  


5.11.1 Overview of typical dose descriptors for all endpoints 


The following table is extracted from Chapter R.8, Appendix R.8.1, Table R.8.14 


                                                 
2 The heading has been slightly modified compared to the format given in Annex I of the REACH Regulation (section 
7) to clarify the content of the section. Inclusion of DMELs may facilitate risk characterisation according to Annex 1, 
section 6.5. 
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Table 30: Available dose-descriptor(s) per endpoint for a certain substance as a result of its hazard 
assessment. 


Endpoint Quantitative dose 
descriptor3 (appropriate 
unit) or qualitative 
assessment 


Associated 
relevant effect4


 


Remarks on study5
 


Local6
 Systemic7


 


Acute toxicity8
 


Oral     


Dermal     


Inhalation     


Irritation/Corrosivity Skin    NA9   


eye  NA   


resp. tract  NA   


Sensitisation skin  NA   


resp. tract  NA   


Repeated dose toxicity 
sub-acute/ sub-chronic/ 
chronic 


oral     


dermal     


inhalation     


Mutagenicity in vitro     


in vivo     


Carcinogenicity oral     


dermal     


inhalation     


Reproductive 
toxicity10 
Fertility impairment 


oral NA    


dermal NA    


inhalation NA    


Reproductive toxicity 
developmental tox 


oral NA    


dermal NA    


inhalation NA    


 


                                                 
3 NOAEL (NOAEC), LOAEL , T25, BMD(L)10  or any other dose descriptor; indicate whether this concerns a no or lowest observed effect level etc 
4 In this column the relevant effect for which the dose descriptor is determined is provided 
5 This column is for indicating whether data were available, whether the substance is classified for this endpoint, for shortly describing specifics of 
the study (e.g. 28-d gavage rat, 5 d/wk or 2-gen diet rat, 7 d/wk), and for indicating (additional) uncertainty in available data 
6 Local exposure: units are mg/m3 for inhalation, and mg/cm2 or ppm for dermal exposure 
7 Systemic: units are mg/m3 for inhalation, and mg/kg bw/day for oral and dermal exposure 
8 In general, sublethal toxicity is a more rational starting point for acute toxicity than mortality data; information on acute toxicity may also be 
derived from e.g. repeated dose toxicity studies or reproductive toxicity studies 
9 Not Applicable 
10 These repeated exposure studies may also show relevant acute effects of the test substance; these should be accounted for under the endpoint acute 
toxicity 
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5.11.2 Correction of dose descriptors if needed (for example route-to-route extrapolation), 
application of assessment factors and derivation of the endpoint specific 
DN(M)EL 


The following table is extracted from Chapter R.8, Appendix R.8.1, Table R.8.15 and R.8.16 
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Table 31: Corrected dose descriptor(s) per endpoint and endpoint-specific DNEL(s)/DMEL(s) for the relevant exposure pattern11  


Endpoint  Most relevant quantitative 
dose descriptor12 


(appropriate unit) 


Corrected dose descriptor 
(appropriate unit) 


Overall AF 
applied 


Endpoint-specific 
DNEL/DMEL 


(appropriate unit) 
  Local13


 Systemic14
 


Local Systemic  Local Systemic 


Acute toxicity oral        


dermal        


inhalation        


Irritation/Corrosivity skin    NA15  NA   NA 


eye  NA  NA   NA 


resp. tract  NA  NA   NA 


Sensitisation skin  NA  NA   NA 


resp. tract  NA  NA   NA 


Repeated dose toxicity 
sub-acute/ sub-chronic/ 
chronic 


oral        


dermal        


inhalation        


Mutagenicity In vitro        


In vivo        


Carcinogenicity oral        


dermal        


inhalation        


                                                 
11 Repeat as appropriate for the different populations (workers/general population and eventually specific sensitive population) 
12 NOAEL (NOAEC), LOAEL , T25, BMD10  etc or any other dose descriptor; indicate whether this concerns a no or lowest observed effect level etc 
13 Local exposure: units are mg/m3 for inhalation, and mg/cm2 or ppm for dermal exposure 
14 Systemic: units are mg/m3 for inhalation, and mg/kg bw/day for oral and dermal exposure 
15 Not Applicable 
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Endpoint  Most relevant quantitative 
dose descriptor12 


(appropriate unit) 


Corrected dose descriptor 
(appropriate unit) 


Overall AF 
applied 


Endpoint-specific 
DNEL/DMEL 


(appropriate unit) 
  Local13


 Systemic14
 


Local Systemic  Local Systemic 


Reproductive toxicity 
fertility impairment 
 


oral NA  NA   NA  


dermal NA  NA   NA  


inhalation NA  NA   NA  


Reproductive toxicity 
developmental tox 


oral NA  NA   NA  


dermal NA  NA   NA  


inhalation NA  NA   NA  
. 
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5.11.3 Selection of the critical DNEL(s)/DMELs and/or qualitative/semi-quantitative 
descriptor for critical health effects 


Guidance on the selection of the leading health effect(s) and of the critical DN(M)ELs is provided 
in chapter E and chapter R.8 and in particular in section R.8.7 


The next table exemplifies what data fields will be automatically retrieved by the IUCLID 5 plug-in 
once available16.  


Table 32: DN(M)ELs for workers17 
Exposure pattern Route Descriptors DNEL/DMEL  


(appropriate unit) 
Most sensitive 
endpoint 


Acute - systemic effects dermal (mg/kg bw /day) <DNEL>18  <DN(M)EL value>   <most sensitive 
endpoint>  


Inhalation (mg/m3) Idem idem Idem  


Acute - local effects Dermal (mg/cm2) Idem idem Idem  


Inhalation (mg/m3) Idem idem Idem  


Long-term - systemic 
effects 


Dermal (mg/kg bw /day) Idem idem Idem  


Inhalation (mg/m3) Idem idem Idem  


Long-term – local 
effects 


Dermal (mg/cm2) Idem idem Idem  


Inhalation (mg/m3) Idem idem Idem  


 


Discussion 


<Discussion from 7 Endpoint summary: Toxicological information> 


 


Table 33: DN(M)ELs for the general population19  
Exposure pattern Route Descriptors DNEL/DMEL  


(appropriate unit) 
Most sensitive 
endpoint 


Acute - systemic effects Dermal (mg/kg bw /day) <DNEL> <DN(M)EL value>   <most sensitive 
endpoint>  


Inhalation (mg/m3) Idem idem Idem  


Oral (mg/kg bw /day) Idem idem Idem  


Acute - local effects Dermal (mg/cm2) Idem idem Idem  


Inhalation (mg/m3) Idem idem Idem  


Long-term - systemic 
effects 


dermal(mg/kg bw /day) Idem idem Idem  


Inhalation (mg/m3) Idem idem Idem  


                                                 


16 All information is extracted from 7. Endpoint summary: Toxicological information 
17 As the respiration rate is taken into account for the derivation of the DNEL, this table need to be repeated in case 
different exposure scenarios lead to different respiration rate. 


18 Values in IUCLID 5 are DNEL/DMEL/ not quantifiable 


19 General population includes consumers and humans via the environment. In rare cases it may also be relevant to 
derive a DNEL for specific subpopulations, such as children. In this case the table need to be repeated. In addition as 
the respiration rate is taken into account for the derivation of the DNEL, this table need to be repeated in case different 
exposure scenarios lead to different respiration rate. 
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oral(mg/kg bw /day) Idem idem Idem  


Long-term – local 
effects 


Dermal (mg/cm2) Idem idem Idem  


Inhalation (mg/m3) Idem idem Idem  


 


Discussion 


<Discussion from 7 Endpoint summary: Toxicological information> 
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6 HUMAN HEALTH HAZARD ASSESSMENT OF PHYSICO-CHEMICAL 
PROPERTIES 


Report the relevant test result for each property under the appropriate heading. Whenever tests are 
referred to, the type of test should be described including the test guideline applied.  


Guidance on how to carry out human health hazard assessment of physico-chemical properties is 
given in the guidance in guidance Part B Section 6.1, Chapter R9 and Sections R.7.1.9, R7.1.10 and 
R7.1.13. 


This section should include the assessment of the potential effects arising from the capacity of 
hazardous chemicals to cause accidents, in particular fires, explosions or other hazardous chemical 
reactions covers:  


- hazards resulting from the physico-chemical nature of the chemical agents, 


- risk factors identified in their storage and use,  


- the estimated severity in the event of occurrence and  


- C&L. 


The same type of information as what is reported in other sections will be extracted from IUCLID 5 
here but this is not exemplified in this document.  


6.1 Explosivity 


6.2 Flammability 


6.3 Oxidising potential 
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7 ENVIRONMENTAL HAZARD ASSESSMENT 


Report the results of the hazard assessment (cf. chapter B) for each environmental sphere in a short 
narrative that identifies the type of adverse effects, the critical taxonomical group and conclusive 
statements that support the results.  


Whenever tests are referred to, the type of test should be described including the test guideline 
applied. In case testing proposals have been made to the Agency, this should be mentioned for the 
relevant endpoint. 


An overview of relevant results can be presented in as summary table, indicating for each relevant 
study the type of organism, the toxicological endpoint tested, and a reference to its source. It is 
recommended to separate taxa. 


Indicate the key study for deriving the PNEC, as well as the reasoning for selecting this study as key 
study, and interpret the findings (preferably under separate subheadings) with regard to PNEC 
derivation, classification and labelling and the PBT assessment (only for the aquatic compartment). 


Present the derivation of the PNEC for each relevant compartment, and provide justification for the 
value of the assessment factor that is applied to the key study or studies (in case both chronic and 
acute data are available). Specific guidance is given in Section B.7.2 and Chapter R.10. 


7.1 Aquatic compartment (including sediment) 


7.1.1 Toxicity data 


Guidance on how to evaluate toxicity data for aquatic organisms is provided in sections R.7.8.1 to 
7.8.5 


<Discussion from 6.1 Endpoint summary: Aquatic toxicity>] 


7.1.1.1 Fish 


This section exemplifies what data fields will be automatically retrieved by the IUCLID 5 plug-in 
once available.  


7.1.1.1.1 Short-term toxicity to fish 


The results are summarised in the following table: 


Note: Only LC50 values are copied from IUCLID with the following exception: key studies or 
weight of evidence data in which this endpoint type is not available, any other endpoint types (e.g. 
LC0) are copied. Consider deleting any values that are not relevant for the CSR. 


Table 34: Overview of short-term effects on fish 


Method Results Remarks Reference 


<Test organisms 
(species)> (<Water 
media type>) 
<Test type> 
 <Guideline> 


<Endpoint> (<Duration>): 
<Effect conc.> 
(<Nominal/Measured>) 
 


<Reliability> 
<Purpose flag> 
<Study result type> 
Test material: <Identity> 
(read-across) [REM: If the test 


<Author> <Year> 
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 substance is different than the 
one for the CSR, an identifier is 
copied here]. 


Example table: 


Method Results Remarks Reference 


Pimephales 
promelas 
(freshwater) 
static 
OECD Guideline 
203 (Fish, Acute 
Toxicity Test) 


LC50 (96 h ): 8690 mg/L 
(nominal) 
LC50 (72 h ): 8690 mg/L 
(nominal) 
 


2 (reliable with restrictions) 
key study 
experimental result 


Thurston, R.V., Gilfoil, 
T.A., Meyn, E.L., Zajdel, 
R.K., Aoki, T.I. and Veith, 
G.D. 1985 


Pimephales 
promelas 
(freshwater) 
static 
other guideline: 
ASTM D1345-59 
(1977) 


LC50 (96 h ): 10700 mg/L 
(nominal) 


2 (reliable with restrictions) 
key study 
experimental result 
Test material (IUPAC name): 
formaldehyde (read-across) 


Brooke, L.T., Call, D.J., 
Geiger, D.L. and 
Northcott,C.E. (Editors) 
1984 


Oryzias latipes 
(freshwater) 
semi-static 


LC50 (48 h): >5000mg/L (meas. 
(initial)) 


2 (reliable with restrictions) 
key study 
experimental result 


Tonogai, Y., Ogawa, S., 
Ito, Y., Iwaida, M. 1982 


 


Data waiving (if applicable) 


 If the data waiving is based on “exposure considerations”, appropriate reference to sections 9 and 
10 should be made. 


Reason: <Data waiving> 


Justification: <Justification for data waiving>  


Example: 


Reason: study scientifically unjustified 


Justification: a reliable long-term aquatic toxicity study on fish is available 


 


Discussion 


<Discussion from Section 6.1.1 Endpoint summary: Short-term toxicity to fish> 


 Justification of selection of key result for PNEC derivation. Verify the information copied from the 
IUCLID endpoint summary and adapt it as appropriate. 


The following data is the one taken into account for acute fish toxicity for the derivation of PNEC: 
<Short description of key information from Section 6.1.1 Endpoint summary: Short-term toxicity to 
fish>  
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7.1.1.1.2 Long-term toxicity to fish 


The results are summarised in the following table: 


Note: Only NOEC, LOEC, EC10 and IC10 values are copied from IUCLID with the following 
exception: key studies or weight of evidence data in which none of these endpoint types is available, 
any other endpoint types (e.g. LC0) are copied. Consider deleting any values that are not relevant 
for the CSR. 


Table 35: Overview of long-term effects on fish 


Method Results Remarks Reference 


<Test organisms 
(species)> 
<Test 
type>[REMARK: 
LIFE_STAGE] 
(<Water media 
type>) 
(<Test type>) 
<Guideline> 
 


<Endpoint> (<Duration>): 
<RANGE_UNIT: Effect conc.> 
(<Nominal/Measured>) based on: 
<Basis for effect> 
 


<Reliability> 
<Purpose flag> 
<Study result type> (read-
across) 
Test material: <Identity> 


<Author> <Year> 


 Example table: 


Species Results Remarks Reference 


Pimephales 
promelas 
early-life stage: 
reproduction, 
(sub)lethal effects 
(freshwater) 
(semi-static) 
OECD Guideline 
210 (Fish, Early-
Life Stage Toxicity 
Test) 


NOEC (28 d): 1.9 mg/L (meas. 
(arithm. mean)) based on: length 
 


1 (reliable without restriction) 
key study 
experimental result 


Van Leeuwen, Adema, and 
Hermens 1990 


 


Data waiving (if applicable) 


If the data waiving is based on “exposure considerations”, appropriate reference to sections 9 and 
10 should be made. 


Reason: <Data waiving> 


Justification: <Justification for data waiving>  


 


Testing proposal (if applicable) 


 A testing proposal should have the following elements: specifications of the testing proposals and 
the timetable. In case of deviation from standard requirement according to REACH Annexes IX and 
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X justification needs to be provided. Verify the information copied from IUCLID and adapt if 
necessary. 


Information requirement: Long-term toxicity testing on fish (<Test type>) Depending on the 
phrase selected in this IUCLID field, one of the following test types are specified: "early-life stage: 
reproduction, (sub)lethal effects" (or "life cycle: reproduction, (sub)lethal effects"), "embryo and 
sac-fry stage: (sub)lethal effects", "juvenile fish: growth". 


Proposed test guideline: <Guideline> 


Planned study period: <Study period> 


Details on method intended: 


Species: <Test organisms (species)> (<Water media type>) 


Test type: <Test type> 


Test conditions: <Details on test conditions> 


 


Example: 


Proposed test guideline: EU Method C.1 (Acute Toxicity for Fish) 


Planned study period: May 2008 


Details on method intended: 


Species: Pimephales promelas (freshwater) 


Test type: flow-through 


Test conditions: Use of emulsifier as auxiliary substance; additional control fish; otherwise 
according to test guideline 


 


Discussion 


<Discussion from Section 6.1.2 Endpoint summary: Long-term toxicity to fish> 


The following data is the one taken into account for acute fish toxicity for the derivation of PNEC: 
<Short description of key parameter from Section 6.1.2 Endpoint summary: Long-term toxicity to 
fish> 


 


7.1.1.2 Aquatic invertebrates 


The same type of information as what is reported in 7.1.1.1 will be extracted from IUCLID 5 here 
but this is not exemplified in this document.  
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7.1.1.2.1 Short-term toxicity to aquatic invertebrates 


7.1.1.2.2 Long-term toxicity to aquatic invertebrates 


7.1.1.3 Algae and aquatic plants 


The same type of information as what is reported in 7.1.1.1 will be extracted from IUCLID 5 here 
but this is not exemplified in this document.  


7.1.1.4 Sediment organisms 


Guidance on how to evaluate toxicity data on sediment organisms is provided in section R.7.8.12 


The same type of information as what is reported in 7.1.1.1 will be extracted from IUCLID 5 here 
but this is not exemplified in this document.  


7.1.1.5 Other aquatic organisms 


The same type of information as what is reported in 7.1.1.1 will be extracted from IUCLID 5 here 
but this is not exemplified in this document.  


7.1.2 Calculation of Predicted No Effect Concentration (PNEC) 


Guidance on how to calculate Predicted No Effect Concentration is provided in sections B.7.2 and 
R.10. 


7.1.2.1 PNEC water 


Guidance on how to calculate Predicted No Effect Concentration for pelagic organisms is provided 
in sections B.7.2.2, B.7.2.3 and R.10.3.1. 


This section exemplifies what data fields will be automatically retrieved by the IUCLID 5 plug-in 
once available.  


Table 36: PNEC aquatic 
 Value Assessment 


factor 
Remarks/Justification 


PNEC aqua – freshwater (mg/l) <PNEC> <AF> <extrapolation method> (if statistical 
extrapolation reported) 
<justification of PNEC freshwater 
derivation from 6. Endpoint summary: 
Ecotoxicological information> 


PNEC aqua - marine water (mg/l) Idem Idem Idem 


PNEC aqua – intermittent releases 
(mg/l) 


Idem Idem Idem 
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7.1.2.2 PNEC sediment 


Guidance on how to calculate Predicted No Effect Concentration for sediment dwelling organisms  
is provided in sections B.7.2.4 and R.10.5 


Table 37: PNEC sediment 
 Value Assessment factor Remarks/Justification 


PNEC sediment ( mg/kg  d.w.) <PNEC> <AF> <extrapolation method> (if statistical 
extrapolation reported) 
<justification of PNEC sediment 
derivation from 6. Endpoint 
summary: Ecotoxicological 
information> 


A PNEC for sediment can also be obtained by equilibrium partitioning and both values can be 
compared. 


The above table can also be expended to report a PNEC marine sediment when relevant. 


7.2 Terrestrial compartment 


The same type of information as what is reported in other sections will be extracted from IUCLID 5 
here but this is not exemplified in this document.  


7.2.1 Toxicity data 


Guidance on how to evaluate toxicity data for terrestrial organisms is provided in section R.7.11 


7.2.1.1 Toxicity to soil macro organisms 


7.2.1.2 Toxicity to terrestrial plants 


7.2.1.3 Toxicity to soil micro-organisms 


7.2.1.4 Toxicity to other terrestrial organisms 


7.2.2 Calculation of Predicted No Effect Concentration (PNEC_soil) 


Guidance on how to calculate Predicted No Effect Concentration for soil organisms is provided in 
sections B.7.24 and R.10.6 


Table 38: PNEC soil 
 Value Assessment factor Remarks/Justification 


PNEC soil ( mg/kg.w.) <PNEC> <AF> <extrapolation method> (if statistical 
extrapolation reported) 
<justification of PNEC soil derivation 
from 6. Endpoint summary: 
Ecotoxicological information> 
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7.3 Atmospheric compartment 


Guidance on how to assess biotic and abiotic effects is provided in section R.10.7 


The same type of information as what is reported in other sections will be extracted from IUCLID 5 
here but this is not exemplified in this document.  


7.4 Microbiological activity in sewage treatment systems 


The same type of information as what is reported in other sections will be extracted from IUCLID 5 
here but this is not exemplified in this document.  


7.4.1 Toxicity to aquatic micro-organisms 


Guidance on how to evaluate toxicity data on micro-organisms is provided in section R.7.8.19 


7.4.2 PNEC for sewage treatment plant 


Guidance on how to calculate Predicted No effect Concentration for STP is provided in sections 
B.7.2.5 and R.10.4 


Table 39: PNEC sewage treatment plant 
 Value Assessment factor Remarks/Justification 


PNEC stp ( mg/l.) <PNEC> <AF> <extrapolation method> (if statistical 
extrapolation reported) 
<justification of PNEC stp derivation 
from 6. Endpoint summary: 
Ecotoxicological information> 


 


7.5 Non compartment specific effects relevant for the food chain (secondary poisoning)20 


The same type of information as what is reported in other sections will be extracted from IUCLID 5 
here but this is not exemplified in this document.  


7.5.1 Toxicity to birds 


Guidance on how to evaluate toxicity data on birds is provided in section R.7.10.18 to 7.10.23 


7.5.2 Toxicity to mammals 


7.5.3 Calculation of PNECoral (secondary poisoning) 


Guidance on how to calculate Predicted No Effect Concentration in food is provided in sections 
B.7.2.7 and R.10.8.2 


                                                 
20 The effects via food chain accumulation have to be evaluated (see Annex I of REACH Regulation, section 3.0.2). It 
is suggested to report the effect assessment relevant for that purpose under this heading, although the format given in 
Annex I of REACH Regulation, section 7 does not include such heading. 
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Table 40: PNEC oral 
 Value Assessment factor Remarks/Justification 


PNEC oral ( mg/kg food) <PNEC> <AF> <justification of PNEC oral 
derivation from 6. Endpoint 
summary: Ecotoxicological 
information> 


 


7.6 Conclusion on the environmental classification and labelling21 


 


                                                 
21 The classification and labelling has to be presented and justified (see Annex I REACH Regulation, section 1.3.). For 
the environment it is suggested to report that assessment under this heading, although the format given in Annex I of 
REACH Regulation, section 7 does not include such a heading. 
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8 PBT AND VPVB ASSESSMENT 


This section reports the outcome of the PBT and vPvB assessment, as explained in chapter C. 
Present the outcome of the assessment if this has been done. For each PBT or vPvB property, a 
comparison with the criteria is needed and a conclusion drawn for each property (See chapter C 
and chapter R.11) 


Conclude on whether the substance should be treated as a PBT/vPvB substance. If this is the case, 
additional reporting is needed in Section 9  of the CSR. 


8.1 Assessment of PBT/vPvB Properties – Comparison with the Criteria of Annex XIII 


Guidance on the assessment of PBT/vPvB properties is given in section R.11.1 


8.1.1 Persistence Assessment 


Guidance on how to evaluate the P or vP criteria is given in section R.11.1.3.1 and R.11.1.4 


8.1.2 Bioaccumulation Assessment 


Guidance on how to evaluate B or vB criteria is given in section R.11.1.3.2 and R.11.1.4 


8.1.3 Toxicity Assessment 


Guidance on how to evaluate the T criterion is given in section R.11.1.3.3 and R.11.1.4 


8.1.4 Summary and overall Conclusions on PBT or vPvB Properties 


A detailed analysis of the Persistence, Bioaccumulation and Toxicity should be brought together 
into a clear conclusion on whether the substance is a PBT/vPvB substance or should be treated as a 
PBT/vPvB substance.  


Guidance on how to conclude on the PBT/vPvB properties is given in section R.11.1.5 


8.2 Emission Characterisation 


Where it is concluded that the substance is a PBT/vPvB substance or should be treated as 
PBT/vPvB substance an emission characterisation should be conducted. Based on this, appropriate 
RMM and OCs are to be developed in order to ensure control of risk. These measures are to be 
documented in the CSR and communicated via the eSDS.  


Guidance on how to conduct an Emission Characterisation is given in section R.11.2.1 and how to 
conduct a Risk Characterisation for PBT/vPvB substances is given in section R.11.2.2 


The emissions should be reported in sections 9.x.2 (in particular in section 9.x.2.4.1 as well as all 
measured data in the environment) in relation to the operational conditions and risk management 
measures put in place reported in sections 9.x.1. 


The justification of the minimisation of emissions and (subsequent) exposures of humans and the 
environment and conclusions on emission characterisation should be reported in the current 
section. 
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9 EXPOSURE ASSESSMENT 


Overview of exposure scenarios 


Exposure scenarios are required for substances which are either classified as dangerous or are 
assessed as being PBT or vPvB. Also for other substances exposure scenarios are required, if 
standard information requirements from Annex VIII to X shall be waived based on exposure 
considerations (see Appendix XI). 
 
Give an overview on the exposure scenarios presented in this chapter and indicate which life cycle 
stage are covered by each ES. Link the different ES to the identified use as described in section 2.2.  
The life cycle stage can be identified by a cross in the appropriate column. 


The coverage of an exposure scenario is not predefined. Therefore the relation(s) between the 
exposure scenario(s) and identified use(s) can be decided flexibly case by case. In all cases it is 
important to ensure, firstly, that all identified uses and resulting life-cycle stages are covered by 
exposure scenario(s) and, secondly, that each exposure scenario includes a clear description on 
which identified use(s) and resulting life-cycle stage(s) it covers.  


Only those preparations and articles need to be taken into account in which the substance exceeds 
the concentration limits of article 14 (2). To identify which exposure scenarios to develop you can 
start with listing the process categories relevant throughout the life-cycle of the substance(s). Then 
list the types of preparations (= preparation category = category of chemical product) in which the 
substance is used.  


One exposure scenario can cover one identified use and the life cycle stages resulting from that (ES 
1 and ES 2 in the table below). Several exposure scenarios may be used to cover one identified use 
and the resulting life-cycle stages (ES 3, ES 4 and ES 5 in the table below). One exposure scenario 
can cover several identified uses and life-cycle stages resulting from them (ES 6 and ES 7 in the 
table below).  One exposure scenario for service-life of articles or waste stage can be linked to 
several identified uses (ES 8 in the table below). 
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Table 41: Overview on exposure scenarios and coverage of substance life cycle  


ES 
number 


Volume 
(tonnes) 


M
an


uf
ac


tu
re


 


Identified 
uses 


Resulting 
life cycle 
stage 


Linked to 
Identified 
Use 


Sector of Use 
(SU)22


Preparation 
[chemical product] 
Category (PC)  


Process category 
(PROC) 


Article category 
(AC) 


Fo
rm


ul
at


io
n 


E
nd


 u
se


 


C
on


su
m


er
 u


se
 


Se
rv


ic
e 


lif
e 


(f
or


 
ar


tic
le


s)
 


W
as


te
 st


ag
e 


ES 1  X     X M 1     


ES 2    X  X X IU 1     


ES 3    X    


IU 2 


    


ES 4      X      


ES 5       X     


ES 6 


  X    X IU 3     


   X    IU 4     


   X  X X IU 5     


    X X X IU 6     


ES 7 


  X 7     IU      


   X    IU 8     


   X    IU 9     


ES 8       X U IU 7, I  
8, IU 9     


                                                 
22 The four descriptors should be consistent with the ones describing the identified use in section 2.2 
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9.1 (Title of Exposure scenario 1) 


Change the heading and insert the title for the exposure scenario to be covered in this section of the 
CSR (copy from section 9.1.1.1). Note: Each exposure scenario is to be described in a separate 
section of chapter 9. The title should be consistent with the identified uses in section 2.2 (see 
Guidance D.4.3 and R.12). 


9.1.1 Exposure scenario 


Section D.2.2 of the Guidance provides an overview on the core information to be taken into 
account in exposure scenario building. Please note: The exposure scenario in the CSR may be 
different in content and language from the ES that is communicated to the downstream user via the 
SDS. The ES in the CSR may contain more detailed information than the ES in the SDS, for example 
regarding judgements made in CSA or background information related to data sources.  


9.1.1.1 Description of activities and processes covered in the exposure scenario 


Briefly explain the activities/tasks covered under the selected categories if needed. Define the 
related boundaries of the exposure scenario in more detail, if needed. See Guidance section R.12.5 
for examples to explain the boundaries of process categories.   


9.1.1.2 Operational conditions related to frequency, duration and amount of use 


Provide information on duration and frequency of use/exposure and the amounts used related to the 
three targets of exposure. For guidance see section R.13.2.2 to R.13.2.4 and Tables D.5-1 to D.5.4.   


Example tables have been developed so that information can be reported in a standardised way. 


To include the relevant table for your case you can: 
- click right on the icon 


- select “document object” and then “select”  


- click on “display as icon”  
 


 Depending on the coverage of the exposure scenario, different type of information might be needed 
and therefore several example tables have been developed to cover those different situations. In 
most situations only one of those table will be necessary for one exposure scenario. 


• For ES covering industrial sites (point sources), the following example table for reporting 
information is available: 


9.1.1.2_ 
Industrial_site  
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• For ES covering professional uses23 outside industrial sites (wide disperse use and emissions), 
the following example table for reporting information is available. Please note: risks to the 
environment may be driven by the annual amount of substance supplied into disperse uses, 
depending on the emission factor relevant for a certain category of preparation or process.    


9.1.1.2_professional
_wide_dispersive_use 


• For ES covering consumer uses (wide disperse use and emissions) , the following example table 
for reporting information is available. Please note: risks to the environment may be driven by 
the annual amount of substance supplied into disperse uses, depending on the emission factor 
relevant for a certain category of preparation or process.  


9.1.1.2_consumer


 


• For ES covering exposure related to the article service life.   
The substance may have been incorporated into the article during industrial use, professional 
use or consumer use of the substance. 


o  If the same ES covers both one of the above cited use of the substance and its service 
life the following example table should be added to the previous selected one.  


o If the ES only covers the service life of the article then only the following example table 
should be used.  


Please note: risks to the environment may be driven by the annual amount of substance supplied 
into disperse uses and subsequent service life, depending on the emission factor relevant for a 
certain category of article 


9.1.1.2_article_servi
ce_life


 


Please note: The availability refers to the time span for which release and exposure are to be 
assessed (incidental release). In higher tier assessments the release may be modelled as a function 
of time. 


9.1.1.3 Operational conditions and risk management measures related to product24 
characteristics 


Provide information on the characteristic of the product used by workers and/or consumers. See 
Guidance section R.13.2.1. 


                                                 
23 Professional use is defined here as non consumer use 


24 “Product” includes substances, preparations and articles 
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• For substances used on their own or in preparation, the following example table for reporting 
information is available: 


9.1.1.3_substance_
preparation  


• For substances incorporated in articles, the following example table for reporting information 
is available: 


9.1.1.3_article


 


9.1.1.4 Operational conditions related to available dilution capacity and characteristics 
of exposed humans 


Provide information related to the respiration volume and the skin contact area of workers and 
consumers under conditions of use. Include also the body weight related to consumers since this 
may differ depending on the consumer target group.   


Provide information on dilution to be expected between initial release from the product in use and 
the external exposure of workers or consumers.  


For conditions leading to dilution of initial release for human exposure see guidance sections D.5.4 
and R.13.2.3. 


For conditions leading to dilution of initial release for environment exposure see sections D.5.5 and 
R.13.2.4. 


• For exposure scenarios covering worker uses, the following example table for reporting 
information is available: 


9.1.1.4_workers


 


• For exposure scenarios covering consumer uses, the following example table for reporting 
information is available: 


9.1.1.4_consumers


 


Environmental surroundings characteristics 


Available water volume per time for dilution25 (m3/d):  


                                                 
25E.g. flow rate of river receiving waste water (emissions from a site or a sewage treatment plant) 
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The default is 2.000 m3 per day in sewage system diluted by the factor of 10 in surface water (see 
Section R.16.5.6.4 and Table R.16-21 and R.16-23.  


9.1.1.5 Other operational conditions of use 


Process condition  


Temperature, pH should be indicated when relevant. See Guidance section R.13.2.2 to R.13.2.4 


 


Releases to air, water and waste before risk management 


Provide information needed to calculate the losses of a substance per time from processes (before 
abatement/emission control). See Guidance section D.5.5.1, R.16.2.1.8 to R.16.2.1.12 and Appendix 
1 to chapter R.16. Figure 2 indicates three points where emissions of substances may be controlled: 
Prevention of losses as inherent characteristic of the technical process, onsite measures to limit or 
avoid emissions, external waste water or waste treatment operations. Figure 3 illustrates the points 
to control emissions for non site related uses. 


• the following example table for reporting information is available. 


9.1.1.5_releases


 


 


Figure 2: Points for control of site related emissions 
 


Process 
Pollution control 
(RMM), including on 
site waste, exhaust air 
and waste water 
treatment)


Release before risk    
management (9.1.1.5) 


Industrial site 


Sewage treatment 
plant = external 
waste water 
treatment plant 


Waste treatment 


En
vi


ro
nm


en
t 


Release before external risk 
management (9.1.1.6) 


Release after external 
treatment (9.1.1.6 and 


9.1.1.7) 


Environment 
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Figure 3: Points of control for non-site related emissions 
 


9.1.1.6 Risk management measures 


Provide information on the risk management measures needed to ensure control of risk. See 
guidance D.4.5 and R13. Please note: The description of the RMM should include information on 
the required/expected effectiveness in quantitative terms. The guidance for exposure estimation 
(D.5.3, D.5.4 and D.5.5 as well as R.16.2, R.16.5.5 and R16.6) can be consulted for that purpose.  


Example tables have been developed so that information can be reported in a standardised way. 
Depending on the coverage of the exposure scenario, different type of information might be needed 
and therefore several example tables have been developed to cover those different situations.  


• For ES covering industrial sites (point sources) the following example table for reporting 
information is available. 


9.1.1.6_industrial_sit
e  


• For ES covering professional use outside industrial sites (wide disperse use and emissions) the 
following example table for reporting information is available. 


9.1.1.6_professional
_wide_dispersive  


• For ES covering consumer uses (wide disperse use and emissions) the following example table 
for reporting information is available. 


Product related risk 
management measures 
(9.1.1.3) 


Waste treatment 


En
vi


ro
nm


en
t 


Release before external risk 
management (9.1.1.6) 


Release after external 
treatment (9.1.1.6 and 


9.1.1.7)


Environment 


Sewage treatment 
plant = external 
waste water 
treatment plant 
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9.1.1.6_consumer


 


9.1.1.7 Waste related measures 


The following templates should be used to describe the waste management measures needed to 
ensure control of risk during the waste life stage of the substance (see Guidance R.13.2.6. and R.18)  


• the following example table for reporting information is available. 


9.1.1.7_waste


 


9.1.2 Exposure estimation 


The following basic elements are part of the exposure estimation for each exposure scenario: 


• Document how exposure has been estimated, incl. whether measurements and/or tools have 
been applied. Report (summaries of) relevant measured data (including a description of number 
of data point, date of measurements etc).  


• In case standard tools have been applied, indicate clearly which determinants and values have 
been used for the estimation (see Chapter D.4). Export files of standard exposure tools can be 
annexed to the CSR. The information given shall enable the reader to repeat any 
calculation/estimation.  


• In case non-standard tools have been used, these need to be carefully introduced.  


• If quantitative exposure estimates cannot be derived, provide a qualitative evaluation of 
exposure, e.g. when a case has been made for exposure-based waving due to absence of 
exposure or exposure that is not significant. 


If the information is not available, waived or found to be not relevant due to negligible risk, 
document for each target group and exposure pathway the reasons for not considering it or give a 
weight-of evidence narrative if appropriate. 


Human health 


The exposure estimate should be related to the conditions of use in the ES, e.g. duration and 
frequency, relevant stage of the life cycle, source of exposure, RMMs. Document where exposure is 
not expected to occur. The resulting exposure levels should be stated at the end of each section.  


The outcome of the environmental exposure assessment is needed to calculate human intake via the 
environment. Report the overall exposure via the environment. 


Environment 


The exposure estimate should be related to the conditions of use described in the ES, e.g., emission 
reduction measures, emissions in relevant stages of the life cycle, frequency and pattern of 
exposure, RMMs. Document where exposure is not expected to occur based on relevant 
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information. The resulting predicted environmental exposure concentrations (PECs) should be 
stated at the end of each section. 


See Guidance D.5.3 and R14. 


9.1.2.1 Workers exposure 


9.1.2.1.1 Acute/Short term exposure 


For each route of exposure estimated exposure concentration as well as measured exposure 
concentration should be reported, when available. Explanations on estimation means (model 
description, model defaults values) and on representativity of measured values (including a 
description of number of data point, date of measurements etc) should be reported. Guidance on 
use and selection of measured data is provided in R14.4.3 and R14.4.5.  


For each type of data a new line should be added to the table.  


Table 42: Acute exposure concentrations to workers 


Routes of exposure 


Estimated 
Exposure 
Concentrations  


Measured exposure 
concentrations Explanation / source of measured data  


value unit Value unit 


Dermal exposure      
     


Inhalation exposure      
     


 


Summary of the short-term exposure values.  


Only one single value (which could correspond to the upper value of a range) will be reported here 
which will be used for risk characterisation. 


Table 43: Summary of acute exposure concentrations to workers 
Routes of exposure Concentrations Justification 


Dermal local 
exposure  
(in mg/cm2)26


  


Dermal systemic 
exposure  
(in mg/kg bw/d) 


  


Inhalation exposure  
(in mg/m3)27   


                                                 
26 per day or per event, which ever is more relevant 
27 during short-term exposure, air concentration ate the workplace 
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9.1.2.1.2 Long-term exposure 


For each route of exposure estimated exposure concentration as well as measured exposure 
concentration should be reported, when available. Explanations on estimation means (model 
description, model defaults values) and on representativity of measured values (including a 
description of number of data point, date of measurements etc) should be reported. Guidance on 
use and selection of measured data is provided in R14.4.3 and R14.4.5.  


For each type of data a new line should be added to the table.  


Table 44: Long-term exposure concentrations to workers 


Routes of exposure 


Estimated 
Exposure 
Concentrations  


Measured exposure 
concentrations Explanation / source of measured data  


value unit Value unit 


Dermal exposure      
     


Inhalation exposure      
     


 


Summary of the long-term exposure values.  


Only one single value (which could correspond to the upper value of a range) will be reported here 
which will be used for risk characterisation. 


Table 45: Summary of long-term exposure concentration to workers 
Routes of exposure Concentrations Justification 


Dermal local 
exposure  
(in mg/cm2) 


 


 


Dermal systemic 
exposure  
(in mg/kg bw/d) 


 


 


Inhalation 
exposure  
(in mg/m3)/8h 
workday28


 


 


 


9.1.2.2 Consumer exposure 


If a specific population (sensitive population) is more at risk for the exposure scenario, then the 
information below should be repeated in a new section for this population. This could be the case 
for example fro children where the body weight would be lower than the one for the general 
population. Appropriate information should be reported in this case.  


                                                 
28 air concentration at the workplace 
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Guidance for consumer exposure compartment is provided in section D.5.4 and chapter R.15. 


9.1.2.2.1 Acute/Short term exposure 


For each route of exposure estimated exposure concentration as well as measured exposure 
concentration should be reported, when available. Explanations on estimation means (model 
description, model defaults values) and on representativity of measured values (including a 
description of number of data point, date of measurements etc) should be reported. Guidance on 
use of measured data is available in R15.3.10.22.  


For each type of data a new line should be added to the table.  


When several life cycle steps are relevant for the exposure scenario, then exposure at these different 
stages should be taken into account (e.g. service life of article)  


Table 46: Acute exposure concentrations to consumers 


Routes of exposure 


Estimated 
Exposure 
Concentrations  


Measured exposure 
concentrations Explanation / source of measured data  


value unit Value unit 


Oral  exposure      
     


Dermal exposure      
     


Inhalation exposure      
     


 


Summary of the short-term exposure values.  


Only one single value (which could correspond to the upper value of a range) will be reported here 
which will be used for risk characterisation. 


Table 47: Summary of acute exposure concentrations to consumers 
Routes of exposure Concentrations Justification 


Oral exposure  
(in mg/kg bw/d)   


Dermal local 
exposure  
(in mg/cm2)29  


  


Dermal systemic 
exposure  
(in mg/kg bw/d) 


  


Inhalation exposure  
(in mg/m3)30   


                                                 
29 per day or per event, which ever is more relevant 


30 during short-term exposure 
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9.1.2.2.2 Long-term exposure 


For each route of exposure estimated exposure concentration as well as measured exposure 
concentration should be reported, when available. Explanations on estimation means (model 
description, model defaults values) and on representativity of measured values (including a 
description of number of data point, date of measurements etc) should be reported. Guidance on 
use of measured data is available in R15.3.10.22.  


For each type of data a new line should be added to the table.  


Table 48: Long term exposure concentrations to consumers 


Routes of exposure 


Estimated 
Exposure 
Concentrations  


Measured exposure 
concentrations Explanation / source of measured data  


value unit value unit 


Oral  exposure      
     


Dermal exposure      
     


Inhalation exposure      
     


 


Summary of the long-term exposure values.  


Only one single value (which could correspond to the upper value of a range) will be reported here 
which will be used for risk characterisation. 


Table 49: Summary of long term exposure concentrations to consumers 
Routes of exposure Concentrations Justification 


Oral exposure  
(in mg/kg bw/d)   


Dermal local exposure  
(in mg/cm2 /d)   


Dermal systemic exposure  
(in mg/kg bw/d)   


Inhalation exposure  
(in mg/m3)   


 


9.1.2.3 Indirect exposure of humans via the environment (oral) 


Guidance D.5.5 and R.16. 


For type of food, estimated exposure concentration as well as measured exposure concentration 
should be reported, when available. Explanations on estimation means (model description, defaults 
values) and on representativity of measured values should be reported. For each type of data a new 
line should be added to the table.  
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Table 50: Concentration for oral exposure of humans via the environment 


 


Estimated 
exposure 
concentrations  


Measured exposure 
concentrations Explanation / source of measured data  


value unit value unit 


Wet fish      
     


Drinking water      
     


Meat       
     


Milk      
     


Other      


 


Summary of the exposure concentration in to be used for the risk characterisation of indirect 
exposure of man via the environment 


Only one single value (which could correspond to the upper value of a range) will be reported here 
which corresponds to the value selected for exposure estimation purposes.  


The regional concentration as estimated in section 9.3 should be added to the local concentration. 


Table 51: Total daily dose for oral exposure of humans via the environment 
Total daily dose for oral exposure via the 
environment (mg/kg bw/d) 


Justification 
Exposed via local 
concentration 


Exposed via local and 
regional concentration 


   


 


9.1.2.4 Environmental exposure 


In case the exposure scenario is covering several life stages, the section below has to be repeated 
to cover those different life stages within this section. 


See Guidance D.5.5 and R.16 


9.1.2.4.1 Environmental releases  


The releases from local and diffuse sources need to be reported. They can be estimated (based on 
the information documented in the exposure scenario) or measured (e.g  in effluent from industrial 
processes or in wastewater treatment plants Explanations on estimation means (model description, 
model defaults values) and on representativity of measured values (including a description of 
number of data point, date of measurements etc) should be reported. Guidance on use of measured 
data is available in R.16.3. Please note: If measured data are used to characterise the 
environmental releases, the conditions of use corresponding to the measurements are to be 
documented in the exposure scenario.  


77 







APPENDIX TO PART F – CSR TEMPLATE WITH EXPLANATION 


For each type of data a new line should be added to the table.  


Guidance on how to estimate environmental releases is provided in section R.16.2. 


Table 52: Releases to the environment 


compartments 
Predicted 
releases (kg/d)  


Measured release 
(kg/d) Explanation / source of measured data  


Aquatic (without 
STP) 


31  These data correspond to release to sewage 


   


Aquatic (after 
STP) 


 
 


These correspond to release to natural waters after 
the sewage treatment plant.  


Air (direct + 
STP) 


 
  


Soil (direct only)    


 


Summary of the releases taken into account for the exposure estimation.  


Only one single value (which could correspond to the upper value of a range) will be reported here 
which corresponds to the value selected for exposure estimation purposes.  


Table 53: Summary of the releases to the environment 


Compartments 


Release from 
point source 
(kg/d) (local 
exposure 
estimation) 


Total release 
for regional 
exposure 
estimation 
(kg/d) Justification 


Aquatic (without 
STP)    


Aquatic (after STP)    


Air (direct + STP)    


Soil (direct releases 
only)    


 


9.1.2.4.2 Exposure concentration in sewage treatment plants (STP) 


For each compartment, estimated exposure concentration as well as measured exposure 
concentration should be reported, when available. Explanations on estimation means (model 
description, model defaults values) and on representativity of measured values (including a 
description of number of data point, date of measurements etc) should be reported. Guidance on 
use of measured data is available in R16.3.  


                                                 
31 The predicted release are estimated from the “annual amount used” and the “number emission days” (cf 9.1.1.2 and 
the “fraction of applied amount released to waste water (if applicable, after onsite risk management measures ” (cf 
9.1.1.6) 
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For each type of data a new line should be added to the table.  


Guidance on how to calculate Predicted Exposure Concentration (PEC) in STP is provided in 
section R.16.5.5 


Table 54: Concentrations in sewage 


Compartments 


Estimated 
exposure 
concentrations  


Measured exposure 
concentrations Explanation / source of measured data  


value unit value unit 


Sewage (STP 
effluent) 


     


     


Sewage sludge       
     


 


Summary of the exposure concentration in sewage treatment plants taken into account for further 
exposure estimation (water and soil concentrations) or risk characterisation for micro organisms in 
the STP 


Only one single value (which could correspond to the upper value of a range) will be reported here 
which corresponds to the value selected for soil exposure estimation and sewage treatment plant 
risk characterisation purposes.  


Table 55: Predicted Exposure Concentrations (PEC) in sewage 
 Value Justification 


Concentration in sewage 
(PECstp)(in mg/l)  


 
 


Concentration in sewage 
sludge (in mg/kg d.w.) 


 
 


 


9.1.2.4.3 Exposure concentration in aquatic pelagic compartment 


Guidance on how to calculate Predicted Exposure Concentration (PEC) in the aquatic pelagic 
compartment is provided in section R.16.5.6.2 for the freshwater, R.16.5.6.4 for the marine, 
R.16.5.6.7 for groundwater. 


For each compartment, estimated exposure concentration as well as measured exposure 
concentration should be reported, when available. Explanations on estimation means (model 
description, model defaults values) and on representativity of measured values (including a 
description of number of data point, date of measurements etc) should be reported. Guidance on 
use of measured data is available in R16.3.  


For each type of data a new line should be added to the table.  
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Table 56: Local concentrations in water 


Compartments 


Estimated 
exposure 
concentrations  


Measured local 
exposure 
concentrations Explanation / source of measured data  


value unit value unit 


     Estimated local exposure concentration 
based on… 


Freshwater 
    


Estimated predicted exposure 
concentration (PEC) = estimated local 
exposure concentration + regional 
concentration (from Table 66) 


     Measured concentration in… 


     Estimated local exposure concentration 
based on… 


Marine water 
    


Estimated predicted exposure 
concentration (PEC) = estimated local 
exposure concentration + regional 
concentration (from Table 66) 


     Measured concentration in… 


Intermittent releases 
to water      


 


Summary of the Predicted Exposure Concentrations (PEC) in the aquatic pelagic compartment 
taken into account for risk characterisation  


Only one single value (which could correspond to the upper value of a range) will be reported here 
which corresponds to the value selected for risk characterisation purpose.  


The regional concentration as estimated in section 9.3 should be added to the local concentration. 


Table 57: Predicted Exposure Concentrations (PEC) in aquatic compartment 


Compartments 
Local 
concentration 


PEC aquatic
(local+regional) Justification 


Freshwater (in mg/l)    


Marine water (in mg/l)    


Intermittent releases to water (in mg/l)    


 


9.1.2.4.4 Exposure concentration in sediments 


Guidance on how to calculate Predicted Exposure Concentration (PEC) in the sediment 
compartment is provided in section R.16.5.6.3 for the freshwater, R.16.5.6.5 for the marine. 


For each compartment, estimated exposure concentration as well as measured exposure 
concentration should be reported, when available. Explanations on estimation means (model 
description, model defaults values) and on representativity of measured values (including a 
description of number of data point, date of measurements etc) should be reported. Guidance on 
use of measured data is available in R16.3.  
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For each type of data a new line should be added to the table.  


Table 58: Local concentrations in sediment 


Compartments 


Estimated 
exposure 
concentrations  


Measured local 
exposure 
concentrations Explanation / source of measured data  


value unit value unit 


     Estimated local exposure concentration 
based on… 


Freshwater 
sediments  


    


Estimated predicted exposure concentration 
(PEC) = estimated local exposure 
concentration + regional concentration 
(from Table 66) 


     Measured concentration in… 


     Estimated local exposure concentration 
based on… 


Marine water 
sediments 


    


Estimated predicted exposure concentration 
(PEC) = estimated local exposure 
concentration + regional concentration 
(from Table 66) 


     Measured concentration in… 


. 


Summary of the exposure concentration in aquatic sediments taken into account for risk 
characterisation  


Only one single value (which could correspond to the upper value of a range) will be reported here 
which corresponds to the value selected for risk characterisation purpose.  


Table 59: Predicted Exposure Concentrations (PEC) in sediments 


Compartments Local 
concentration 


PEC sediment 
(local+regional) Justification 


Freshwater sediments  
(in mg/kg d.w) 


   


Marine water sediments  
(in mg/kg d.w.) 


   


 


9.1.2.4.5 Exposure concentrations in soil and groundwater 


Guidance on how to calculate Predicted Exposure Concentration (PEC) in soil is provided in 
section R.16.5.6.6 and R.16.5.6.7 for groundwater. 


For each compartment, estimated exposure concentration as well as measured exposure 
concentration should be reported, when available. Explanations on estimation means (model 
description, model defaults values) and on representativity of measured values (including a 
description of number of data point, date of measurements etc) should be reported. Guidance on 
use of measured data is available in R16.3.  


For each type of data a new line should be added to the table.  
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Table 60: Local concentrations in soil 


Compartments 


Estimated 
exposure 
concentrations  


Measured local 
exposure 
concentrations Explanation / source of measured data  


value unit value unit 


     Estimated local exposure concentration 
based on… 


Agricultural soil 
averaged 


    


Estimated predicted exposure 
concentration (PEC) = estimated local 
exposure concentration + regional 
concentration (from Table 66) 


     Measured concentration in… 


Grassland averaged      


      


Groundwater      


 


 


Summary of the Predicted Exposure Concentration (PEC) in soil taken into account for risk 
characterisation  


Only one single value (which could correspond to the upper value of a range) will be reported here 
which corresponds to the value selected for risk characterisation purpose.  


Table 61: Predicted Exposure Concentrations (PEC) in soil and groundwater 


 
Local 
concentration 


PEC 
soil/groundwater 
(local+regional) 


Justification 


Agricultural soil averaged 
(mg/kg ww)    


Grassland averaged (mg/kg 
ww)    


Groundwater(mg/l)    


 


9.1.2.4.6 Atmospheric compartment 


Guidance on how to calculate Predicted Exposure Concentration (PEC) in the atmospheric 
compartment is provided in section R.16.5.6.1.  


For each compartment, estimated exposure concentration as well as measured exposure 
concentration should be reported, when available. Explanations on estimation means (model 
description, model defaults values) and on representativity of measured values (including a 
description of number of data point, date of measurements etc) should be reported. Guidance on 
use of measured data is available in R16.3.  


For each type of data a new line should be added to the table.  
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Table 62: Local concentrations in air 


 


Estimated 
exposure 
concentrations  


Measured local 
exposure 
concentrations Explanation / source of measured data  


value unit value unit 


During emission       
     


annual average        
     


Annual total 
deposition  


     


     


 


Summary of the Predicted Exposure Concentration in soil taken into account for risk 
characterisation  


Only one single value (which could correspond to the upper value of a range) will be reported here 
which corresponds to the value selected for exposure estimation purposes.  


Table 63: Predicted Exposure Concentration (PEC) in air 


 Local 
concentration 


PEC air  
(local+regional) Justification 


During emission (μg/m3)    


annual average  (μg/m3)    


Annual deposition (μg/m²/d)    


 


9.1.2.4.7 Exposure concentration relevant for the food chain (Secondary poisoning) 


Both the aquatic food chain (freshwater and marine waters) and terrestrial food chain need to be 
taken into account when there is a potential for bioaccumulation.  


Guidance on how to calculate Predicted Exposure Concentration (PEC) in the food of fish eating 
predator and fish eating top-predator (marine food chain) is provided in section R.16.5.7.  


For each compartment, estimated exposure concentration as well as measured exposure 
concentration should be reported, when available. Explanations on estimation means (model 
description, model defaults values) and on representativity of measured values (including a 
description of number of data point, date of measurements etc) should be reported. Guidance on 
use of measured data is available in R16.3.  


For each type of data a new line should be added to the table.  
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Table 64: Local concentration relevant for secondary poisoning 


 


Predicted 
exposure 
concentrations  


Measured local 
exposure 
concentrations Explanation / source of measured data  


value unit value unit 


Concentration in 
food of fish eating 
predator  


    Estimated local exposure concentration 
based on… 


    


Estimated predicted exposure 
concentration (PEC) = estimated local 
exposure concentration + regional 
concentration (from Table 66) 


    Measured concentration in… 


Concentration in 
food of fish eating 
top-predator 
(marine)  


    Estimated local exposure concentration 
based on… 


    


Estimated predicted exposure 
concentration (PEC) = estimated local 
exposure concentration + regional 
concentration (from Table 66) 


    Measured concentration in… 
Concentration in 
earthworm       


. 


Summary of the Predicted Exposure Concentration in food for secondary poisoning taken into 
account for risk characterisation  


Only one single value (which could correspond to the upper value of a range) will be reported here 
which corresponds to the value selected for risk characterisation purpose.  


Table 65: Predicted Exposure Concentration in food (PECoral) for secondary poisoning  


 
Local 
concentration 


PEC oral 
(local+regional) Justification 


PECoral predator (in mg/kg 
w.w) 


  
 


PECoral top predator (in 
mg/kg w.w.) 


  
 


Concentration in 
earthworm (in mg/kg w.w.) 


  
 


 


9.2  (Title of exposure scenario 2) 


Repeat exposure scenario and exposure estimation for exposure scenario n.  


9.2.1 Exposure scenario 


9.2.2 Exposure estimation 


… 
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9.3 Regional exposure concentrations32 


The regional and continental exposure concentration should be estimated from the releases of all 
exposure scenarios covered in this report.  


Measured concentration at a regional scale need to be compared to the estimated concentrations.  


For each compartment, estimated exposure concentration as well as measured exposure 
concentration should be reported, when available. Explanations on estimation means (model 
description, model defaults values) and on representativity of measured values (including a 
description of number of data point, date of measurements etc) should be reported. Guidance on 
use of measured data is available in R16.3.  


For each type of data a new line should be added to the table.  


Table 66: Regional concentrations in the environment 


 


Predicted 
regional 
Exposure 
Concentrations  


Measured regional 
exposure 
concentrations 


Explanation / source of measured data  


value unit value unit 


Freshwater      


Marine water      
     


Freshwater 
sediments 


     


     


Marine sediments      
     


Agricultural soil      
     


Grassland      
     


Air      
     


 


Table 67: Regional concentrations in food and drinking water 


 


Predicted 
regional 
Exposure 
Concentrations  


Measured regional 
exposure 
concentrations 


Explanation / source of measured data  


value unit value Unit 


Wet fish      
     


Drinking water      


                                                 
32 The estimation of regional exposure has to be performed (see section 5.2.4 and section 6.2 of Annex 1)..It is 
suggested to report the exposure assessment relevant for that purpose under this heading, although the format given in 
Annex I of REACH Regulation, section 7 does not include this headline. 
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Predicted 
regional 
Exposure 
Concentrations  


Measured regional 
exposure 
concentrations 


Explanation / source of measured data  


value unit value Unit 


     


Meat       
     


Milk      
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10 RISK CHARACTERISATION  


Report the outcome of the risk characterisation for the target groups and exposure pathways 
mentioned in Annex I (7) of REACH, and for each exposure scenario that was developed in the 
CSA. A quantitative risk characterisation is required for substances for which DNELs or PNECs 
can be derived. Discuss the outcome of the risk characterisation due to the uncertainties in hazard 
and exposure estimation. If applicable, report the results of an uncertainty analysis (see Chapter 
R.19).  


Systematically go through the risk characterization ratios (Exposure / DNEL) for each population 
and exposure pathways relevant to the ES, and report the risk characterization ratios for these 
pathways or the relevant combined pathways.  


For those human effects and those environmental spheres for which it was not possible to determine 
a DNEL or a PNEC, a risk characterization ratio cannot be derived. In those cases, a qualitative 
assessment of the likelihood that effects are avoided when implementing the exposure scenario shall 
be carried out. A qualitative comparison of information on hazard and effects with exposure data 
should be made and interpreted. 


Document the outcome of the combined risk via all pathways for the different populations 
separately, and combined (i.e., cumulative for workplace, exposure from consumer products and 
via the environment). If such combinations are considered unrealistic, justify the relevant 
combinations of exposure. 


Guidance for Risk Characterisation is provided in Part E.  


10.1  (Title of exposure scenario 1) 


10.1.1 Human health  


10.1.1.1 Workers 


Guidance for (semi) quantitative risk characterisation is provided in Part E.3.3. 


Guidance on combined exposure via different routes is provided in Part E.3.5.1. 


Risk characterisation for humans exposed via the environment should be added when relevant. 
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Table 68: (Semi) Quantitative risk characterisation for workers 


 Route ES 1- exposure 
concentrations 
(EC) 


Leading toxic 
end point / 
Critical effect 


DN(M)EL33 Risk characterisation 
ratio34


Acute - 
systemic 
effects  


Dermal mg/kg bw/d    


Inhalation mg/m3    


Acute - local 
effects  


Dermal mg/cm2*    


Inhalation mg/m3 **     


Combined 
routes 


   RCR Inhalation- systemic + 
RCR Dermal- systemic 


Long-term - 
systemic 
effects  


Dermal mg/kg bw/d    


Inhalation mg/m3    


Combined 
routes 


   RCR Inhalation- systemic + 
RCR Dermal- systemic 


Long-term – 
local effects 


Dermal mg/cm2/d    


Inhalation mg/m3 ***     
* per day or event, which ever is more relevant 


** same value as “Acute systemic effects-inhalation exposure concentration” 


*** same value as “Long-term systemic effects-inhalation exposure concentration” 


Guidance for Qualitative risk characterisation is provided in Part E.3.4. 


Table 69: Qualitative risk characterisation for workers 


 Route ES 1- exposure 
concentrations 
(EC) 


Leading toxic 
end point / 
Critical effect 


Qualitative risk characterisation  


Acute - 
systemic 
effects  


Dermal mg/kg bw/d   


Inhalation mg/m3   


Acute - local 
effects  


Dermal mg/cm2 *   


Inhalation mg/m3 **   


Combined 
routes 


   


Long-term - 
systemic 
effects  


Dermal mg/kg bw/d   


Inhalation mg/m3   


Combined 
routes 


   


Long-term – 
local effects 


Dermal mg/cm2/d   


Inhalation mg/m3 ***   
* per day or event, which ever is more relevant 


** same value as “Acute systemic effects-inhalation exposure concentration” 
                                                 
33 The 8 D(M)NELs relevant here can be extracted from IUCLID 5 and are already reported in .  Table 32


34 Equal to the ratio of the relevant EC (reported in column 3) to the relevant D(M)NEL (reported in column 5) 
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*** same value as “Long-term systemic effects-inhalation exposure concentration” 


10.1.1.2 Consumers 


Guidance for (semi) quantitative risk characterisation is provided in Part E.3.3. 


Guidance on combined exposure via different routes is provided in Part E.3.5.1. 


Risk characterisation for humans exposed via the environment should be added when relevant. 


Table 70: (Semi) Quantitative risk characterisation for consumers 


 Route ES 1- exposure 
concentrations 
(EC) 


Leading toxic 
end point / 
Critical effect 


DN(M)EL35 Risk characterisation 
ratio36


Acute - 
systemic 
effects  


Dermal mg/kg bw/d    


Inhalation mg/m3    


Acute - local 
effects  


Dermal mg/cm2 *    


Inhalation mg/m3 **    


Oral mg/kg bw/d    


Combined 
routes 


   RCR Inhalation- systemic + 
RCR Dermal- systemic 


Long-term - 
systemic 
effects  


Dermal mg/kg bw/d    


Inhalation mg/m3    


Oral mg/kg bw/d    


Combined 
routes 


   RCR Inhalation- systemic + 
RCR Dermal- systemic 


Long-term – 
local effects 


Dermal mg/cm2/d    


Inhalation mg/m3 ***    
* per day or event, which ever is more relevant 


** same value as “Acute systemic effects-inhalation exposure concentration” 


*** same value as “Long-term systemic effects-inhalation exposure concentration” 


Guidance for Qualitative risk characterisation is provided in Part E.3.4. 


                                                 
35 The 8 D(M)NELs relevant here can be extracted from IUCLID 5 and are already reported in .  Table 32


36 Equal to the ratio of the relevant EC (reported in column 3) to the relevant D(M)NEL (reported in column 5) 
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Table 71: Qualitative risk characterisation for consumers 


 Route ES 1- exposure 
concentrations 
(EC) 


Leading toxic 
end point / 
Critical effect 


Qualitative risk characterisation  


Acute - 
systemic 
effects  


Dermal mg/kg bw/d   


Inhalation mg/m3   


Acute - local 
effects  


Dermal mg/cm2 *   


Inhalation mg/m3 **   


Oral mg/kg bw/d   


Combined 
routes 


   


Long-term - 
systemic 
effects  


Dermal mg/kg bw/d   


Inhalation mg/m3   


Oral mg/kg bw/d   


Combined 
routes 


   


Long-term – 
local effects 


Dermal mg/cm2/d   


Inhalation mg/m3 ***   
* per day or event, which ever is more relevant 


** same value as “Acute systemic effects-inhalation exposure concentration” 


*** same value as “Long-term systemic effects-inhalation exposure concentration” 


10.1.1.3 Indirect exposure of humans via the environment 


Table 72: (Semi) Quantitative risk characterisation for humans exposed via the environment 


Route ES 1- exposure 
concentrations (EC) 


Leading toxic end 
point / Critical 
effect 


DN(M)EL37 Risk characterisation 
ratio38


Dermal- systemic39 
(acute or long term)  


mg/kg bw/d    


Inhalation- systemic 
(long term) 


mg/m3 (from Table 
63) 


   


Oral- systemic (long 
term) 


mg/kg bw/d (from 
Table 51) 


   


Combined routes    RCR Inhalation- 
systemic + RCR Oral- 
systemic 


 


Guidance for Qualitative risk characterisation is provided in Part E.3.4. 


                                                 


37 The 8 D(M)NELs relevant here can be extracted from IUCLID 5 and are already reported in Table 32  
38 Equal to the ratio of the relevant EC (reported in column 3) to the relevant D(M)NEL (reported in column 5) 
39 Dermal exposure is rarely relevant for exposure of man via the environment (bathing waters) 
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Table 73: Qualitative risk characterisation for humans exposed via the environment 


Route ES 1- exposure 
concentrations (EC) 


Leading toxic end 
point / Critical 
effect 


Qualitative risk characterisation  


Dermal- systemic40 
(acute or long term)  


mg/kg bw/d   


Inhalation- systemic 
(long term) 


mg/m3 (from Table 
63) 


  


Oral- systemic (long 
term) 


mg/kg bw/d (from 
Table 51) 


  


Combined routes   RCR Inhalation- systemic + RCR Oral- 
systemic 


 


10.1.2 Environment 


Systematically go through the risk characterization ratios (PEC / PNEC) for each population and 
exposure pathways relevant to the ES, and report the risk characterization ratios for these 
pathways or the relevant combined pathways.  


If it is not possible to derive a risk characterization ratio, a qualitative comparison of effects with 
exposure data should be made. 


10.1.2.1 Aquatic compartment (including sediment and secondary poisoning)41 


Table 74: Risk characterisation for the aquatic compartment 
Compartments PEC PNEC PEC/PNEC  Discussion 


Freshwater 
in mg/l 
(from 
Table 57) 


in mg/l 
(from 
Table 36) 


 
 


Marine water idem idem   


Sediment 
in mg/kg 
(from 
Table 59) 


in mg/kg 
(from 
Table 37) 


 
 


Aquatic freshwater 
food chain 


in mg/kg 
(from 
Table 65) 


in mg/kg 
food (from 
Table 40) 


 
 


Aquatic marine 
water food chain idem idem   


 


                                                 
40 Dermal exposure is rarely relevant for exposure of man via the environment (bathing waters) 
41 The heading has been slightly modified compared to the format given in Annex I of the REACH Regulation (section 
7) to clarify the content of the section. 
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10.1.2.2 Terrestrial compartment (including secondary poisoning)42 


Table 75: Risk characterisation for the terrestrial compartment 
Compartments PEC PNEC PEC/PNEC Discussion 


Agricultural 
soil  


in mg/kg 
(from Table 
61) 


in mg/kg 
(from Table 
38) 


 
 


Grassland  idem idem   


Terrestrial food 
chain 


in mg/kg 
(from Table 
65) 


in mg/kg 
food (from 
Table 40) 


 
 


 


10.1.2.3 Atmospheric compartment 


10.1.2.4 Microbiological activity in sewage treatment systems 


Compartments PEC PNEC PEC/PNEC Discussion 


STP  


in mg/l (from 
Table 57) 


in mg/l 
(from Table 
39) 


 
 


 


10.2 (Title of exposure scenario 2) 


Repeat the risk characterization for exposure scenario n.  


 


10.3 Overall exposure (combined for all relevant emission/release sources) 


This section should present an evaluation of the risks due to combined exposure from the uses 
covered by different exposure scenarios. It is possible that uses of the same substance described in 
different ESs can lead to combined exposure, e.g. different consumer uses combined with exposure 
via the environment. In such cases the overall risk needs to be evaluated and presented here. 


10.3.1 Human health (combined for all exposure routes) 


When relevant select the combinations of exposure scenarios which could result in concomitant 
exposure of humans. Guidance on combined exposure is provided in Part E.3.5. 


                                                 
42 The heading has been slightly modified compared to the format given in Annex I of the REACH Regulation (section 
7) to clarify the content of the section. 
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Table 76: Identification of relevant combination of exposure scenarios 
Exposure scenarios Combination 1 Combination 2   


ES 1     


ES 2     


ES 3     


     


 


For each combination the total risk has to be calculated, summing the risk characterisation ratio 
for combined routes 


Table 77: Risk characterisation for combined relevant emission 
Relevant combination of 
exposure scenario Risk characterisation ratio  


Combination 1  


Combination 2  


  


10.3.2 Environment (combined for all emission sources) 


Identify whether local exposure could occur through different exposure scenario and estimate the 
risk for such a situation when relevant.  


In addition, if several very closely related and similar acting chemical substances the exposure 
evaluation and risk characterisation should reflect this aspect. 
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REFERENCES 


Although not required in the CSR format of Annex 1, it may be recommended to list all references at 
the back of the document. 
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ANNEX 


Although not required in the CSR format of Annex 1, it can be recommended to annex a formatted 
output of models that were used to derive physical-chemical properties, environmental fate 
properties or human or environmental exposure. Refrain from attaching all model results in the 
annex without a proper interpretation in the body of the CSR.  
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PREFACE 
This document describes the information requirements under REACH with regard to substance 
properties, exposure, use and risk management measures, and the chemical safety assessment. It 
is part of a series of guidance documents that are aimed to help all stakeholders with their 
preparation for fulfilling their obligations under the REACH regulation. These documents cover 
detailed guidance for a range of essential REACH processes as well as for some specific scientific 
and/or technical methods that industry or authorities need to make use of under REACH. 


The guidance documents were drafted and discussed within the REACH Implementation Projects 
(RIPs) led by the European Commission services, involving stakeholders from Member States, 
industry and non-governmental organisations. After acceptance by the Member States Competent 
Authorities the guidance documents had been handed over to ECHA for publication and further 
maintenance. Any updates of the guidance are drafted by ECHA and are then subject to 
consultation procedure, involving stakeholders from Member States, industry and non-
governmental organisations. For details of the consultation procedure1, please see 


http://echa.europa.eu/documents/10162/13559/mb_14_2011_consultation_procedure_guidance_e
n.pdf 


These guidance documents can be obtained via the website of the European Chemicals Agency 
(http://echa.europa.eu/support/guidance-on-reach-and-clp-implementation). Further guidance 
documents will be published on this website when they are finalised or updated. 


This document relates to the REACH Regulation (EC) No 1907/2006 of the European Parliament 
and of the Council of 18 December 20062 and its amendments as of 31 August 2011. 


 


                                                 
1 Please note, that this guidance document was updated following the previous guidance consultation procedure 
 
2 Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the 
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals 
Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93 and Commission 
Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 
93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396, 30.12.2006). 
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of short free-text title in supply chain specific 
terminology. 


Additional field for the extended SDS-ES 
annex to include additional (use specific) good 
practice measures which were not addressed 
in the CSA and which are hence not substance 
to article 37 (4) obligations. 


Additional field in section 3 for inclusion of a 
link to a website from where information on 
exposure estimates and risk characterisation 
ratios can be retrieved (instead of direct 
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Introduction of the concept of “contributing 
scenarios” within one exposure scenario 


Re-written guidance explaining the formats. 


Version 2.1 


Corrigendum: 


(i) addition of a note about the ES 
formats that can be used  


(ii) further minor editorial 
changes/corrections  


November 2012 


 







GUIDANCE FOR IMPLEMENTING THE UPDATES 


Revised Standard Formats For Exposure Scenarios3 


This update has become necessary in order to support more structured information in the ES as a 
basis for IT supported generating, storing, processing and communication of exposure scenarios. 
In particular, there was a need for further development regarding the integration of environmental 
and human health aspects for one exposure scenario. Emerging good practice in industry on 
building generic exposure scenarios for workers and the environment has been taken into account. 
In particular the work of ECHA and its consultation group for the development of CHESAR 
delivered some further input.     


Compared to the ES format contained in the Guidance published by ECHA in May and July 2008, 
the suggested content of the ES has not changed. Thus, the updated guidance as such does not 
require the generation of new contents or the modification of already existing ES contents. 


The updated ES allows to document and to process the contents of an ES in a more structured 
way, and thus enables standardisation and IT support. This would enable a smoother 
transfer/exchange of information up-and down the supply chain and across industries.   


Regarding the three major changes in format compared to the 2008 format the following may be 
advisable: 


 Consumer activities/exposure and worker activities/exposure should be addressed in different 
exposure scenarios. Thus already existing ES may need to be split. 


 The conditions of use during service life should be described in a separate ES, however making 
a reference to the downstream use leading to the incorporation of the substance into the article. 
This is to provide more transparency to which life cycle stage and to which actors in the supply 
an ES refers. Thus already existing ES may need to be split. 


 Appropriate connection of the environmental aspects and the human health aspects of an 
exposure scenario is supported by the newly introduced concept of “contributing scenarios” 
within one exposure scenario. At the same time this provides the opportunity to cover various 
uses in a structured way within one ES. The new format may help to check whether the 
described conditions of use in already existing CSRs can be connected in a transparent and 
consistent manner to the corresponding exposure estimates and risk characterisation.             


It is however up to the single registrant to decide whether he switches to the updated format, 
whether he continues to use the format published in 2008, or whether he uses a completely 
different format  (as long as the latter one is consistent with Annex I).  


                                                 
3 This text is meant to replace the last paragraph (including Table D.2.2) of section D.2.2 of the Part D of the Guidance 
on Information Requirements and Chemicals Safety Assessment. 
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D.2.2.2 Exposure scenario format 


The exposure scenario format is a means to structure the relevant information to be documented in 
a standardised way. The formats defined in this guidance correspond to the exposure scenario 
formats in ECHA’s tool for Chemical Safety Assessment and Reporting, Chesar.  


In the exposure scenario, the conditions driving exposure to humans and to the environment are to 
be consistent. Operational conditions (OC) and risk management measures (RMM) regarding 
occupational exposure are usually task- or workplace related. Releases to the environment are 
however mostly assessed at site level or at the level of life cycle stages. Consequently one set of 
environmental OC and RMM related to a representative site for a use can be connected to several 
sets of OC/RMM for the different activities of workers carried out at this site. Even if the same 
activity of workers is carried out under different conditions at this site, these conditions can be still 
consistent with the conditions related to the environment.   


Regarding consumer uses, the same principle is applicable. An exposure scenario for consumer 
uses would include one set of environmental conditions which may be combined with one or more 
sets of conditions for human health. This would mean in practice that one exposure scenario may 
include the use of one or more consumer products.  


Based on these considerations, it is suggested to compose one exposure scenario from different 
contributing scenarios: one contributing scenario related to environment and one or more 
contributing scenarios related to human exposure. For example:  


 An exposure scenario on industrial spray painting may include as contributing scenarios the 
different tasks and various conditions under which the task is safe to be carried out, e.g. 


 conditions for mixing and filling of equipment (manually)  


 conditions for mixing and filling of equipment (automated) 


 conditions of cleaning the equipment (manually) 


 conditions of cleaning the equipment (automated) 


 manual spraying with local exhaust ventilation (LEV) and no respiratory/skin protection 


 manual spraying without LEV, but respiratory/skin protection applied 


 robot-spraying (closed-automated) 


 conditions during drying of coated article  (closed-automated) 


 conditions during drying of coated article  (open-ventilated) 


 An exposure scenario on indoor consumer uses may include as contributing scenarios different 
forms of product application, e.g.   


 polishes (e.g. for furniture or shoe maintenance) applied by spraying and wiping 


 polishes (e.g. for furniture or shoe maintenance) applied by pouring and wiping 


If the environmental conditions of a use are very different in i) different sectors of end use or ii) 
different article types, a registrant may need two or more exposure scenarios defined at stage 
level, driven by the diversity of environmental conditions.   


Table D.2.2.1 and Table D.2.2.2 present the exposure formats for the CSR and for the appendix to 
the extended safety data sheets (extended SDS). In the CSR, the exposure scenarios document 
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the conditions of use to which the exposure estimations and risk characterisations relate.  The 
information relevant to downstream users, or a group of downstream users, is transferred from the 
CSR to the extended safety data sheet. In addition to the OC and RMM, it is recommended that 
the extended SDS-ES also contains information on exposure levels and assessment methods 
applied by the registrant. Downstream users may need this information to implement or further 
communicate the OC/RMM in an appropriate way (see section 2.2.5).  


Table D.2.2.1: Exposure scenario format for CSR 


 9.x.1 Exposure Scenario (1) 


Title of exposure scenario 


9.x.1.1 Contributing scenario (1) controlling environmental exposure for ... 


 


9.x.1.2 Contributing scenario (2) controlling worker exposure for ... 


 


9.x.1.3 Contributing scenario (3) controlling worker exposure for ... 


 


9.x.1.n Contributing scenario (n) controlling worker exposure for ... 


 


D.2.2.3 Four standard formats  


Table D.2.2.3 to D.2.2.6 present four standard formats of a final exposure scenario for inclusion 
into the CSR section 9.x.1 (CSR-ES). These formats include the title section of the ES (short title, 
activities/processes covered in the ES and corresponding use descriptors) and the section with the 
operational conditions (OC) and risk management measures (RMM) affecting the exposure. This 
section is structured with sub-headlines reflecting the different types of OC/RMM that may drive the 
exposure. 


 


 


 


 


 


Please note that a new format, simplified and better aligned with industry tools such as ESCom, has 
been developed in the context of ECHA’s Chemical Safety Assessment and Reporting Tool (Chesar) 
development. The revised ES format as well as instructions for using it can be found in Chesar Manual 
6, Annex 1 at the following link:  


http://chesar.echa.europa.eu/documents/2326902/2424433/chesar2_user_manual_part6_en.pdf 
 
It is up to the individual registrant to decide which exposure scenario (ES) format he wants to use, as 
long as the content of the ES is compliant with the requirements set out in Annex I to REACH 
 


The corresponding section in the CSR for exposure estimation (Section 9.x.2) and the risk 
characterisation (Section 10.x) are not covered here (see Guidance Part F). 


Use of these formats is not obligatory. Registrants may also choose to present the required 
information in a different way. M/I  may decide that certain types of information in the format are 
not needed to demonstrate control of risk in a particular assessment case, or that other types of 
determinants are actually the relevant drivers of exposure and hence have to be additionally 
addressed in the ES. Please note however that it is recommended to follow standard format as 
much as possible, in order to:  
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 facilitate re-use or up-date of assessments already done at the level of the single registrants or 
within sectors,   


 support downstream users in the formulating sectors in processing the received information in 
an efficient and REACH-conform way,  


 facilitate efficient and targeted compliance checks of the registration dossier by authorities.  


The four standard formats cover the following activities with a substance:  


 Format related to workers uses, including conditions controlling workers’ exposure and 
conditions controlling the environment exposure. 


 Format related to consumers uses, including conditions controlling consumers’ exposure and 
conditions controlling the environment exposure. Note: the content of this exposure scenario is 
to be communicated to the downstream users producing consumer products (mixtures).  


 Format related to the service life (and subsequent waste life stage) following from downstream 
uses, including conditions controlling workers’ and environment exposure4. Note: the content of 
this exposure scenario is to be communicated to the downstream users producing articles to be 
handled by workers.  


 Format related to the service life (and subsequent waste life stage) following from downstream 
uses, including conditions controlling consumers’ and environmental exposure. Note: the content 
of this exposure scenario is to be communicated to the downstream users producing articles to 
be handled by consumers.  


The formats for service life are designed in a way that the title section can be used to keep the link 
to the preceding downstream use (that actually led to inclusion of the substance into the article 
matrix). It allows describing the measures potentially needed at level of article production to 
limit/prevent releases from service life and waste life in articles. For example, releases of finishing 
chemicals from textiles, is largely controlled by the process conditions during finishing and by the 
combination of type of fibre and type of finishing chemical. Another example is the combination of 
polymer type and flame retardant in plastic article production. Depending on the uses of the 
substance, a registrant may need all four formats to prepare the required exposure scenarios. 


D.2.2.4 Sections of the standard format 


D.2.2.4.1 Title section 
The title section describes which uses and activities with a substance are covered in the exposure 
scenario. This includes free-text elements and the standardised use descriptors as presented in 
guidance chapter R.12. The following information elements can be included in the standard title 
section: 


 Number of the ES; 


 Title of exposure scenario (free text); 


 List of all use descriptors related to the life cycle stage and all the uses under it; 
includes market sector (by PC) if relevant; 


 Name of contributing environmental scenario (1) and corresponding ERC; 


 List of names of contributing worker/consumer scenarios (2-n) and corresponding 
PROC or PC/AC; 


 Further explanations (if needed); 
                                                 
4 It is assumed that the service life of substances being part of dried/cured mixtures usually takes place on the surface of 
an article (coatings), between two articles (adhesives) or inside an article matrix (resins). This definition also includes 
coatings applied on the different parts of a building, e.g. the  walls, the façade or the window frame. 
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 Title and number of the ES for the downstream use leading to inclusion of the 
substance into the article (only for ES related to article service life). 


The link between i) an exposure scenario for the article service life and ii) the exposure scenario 
covering the downstream use that leads to the incorporation of the article is needed, to properly 
address conditions and measures at the level of downstream use that may impact on the releases 
of the substance from the article. This is further explained in the corresponding Tables D.2.2.5 and 
D.2.2.6, in the lines marked with (#). 


D.2.2.4.2 Conditions affecting environmental exposure 


Section 9.x.1.1 includes all operational conditions and risk management measures having been 
assessed by the registrant as affecting environmental exposure. This also includes municipal 
waste and waste water treatment, although downstream users do not have much influence on how 
municipal waste (water) operations are conducted. Nevertheless the registrant needs to assess 
whether the properties of his substance and the exposure profile of the anticipated uses match the 
expected municipal sewage and waste infrastructure’s capability. In order to facilitate structuring of 
information, a number of default sub-headlines are included in this section indicating the type of 
operational conditions and risk management measures. The risk management measures 
controlling risks to the environment are sorted in order of hierarchy, from prevention at source to 
end-of-the-pipe measures. For the risk management measures, information on the 
required/assumed effectiveness is to be reported (if applicable and relevant). It may be also 
needed to describe the technical operational conditions to a level of detail that enables linking to 
the release estimates in section 9.x.2 of the CSR. 


The information in this section of the CSR may be partly or fully transferred to the section 2.1 of an 
exposure scenario for communication (extended SDS-ES). 


D.2.2.4.3 Conditions affecting human health exposure 


The sections 9.x.1.2. to 9.x.1.n include all operational conditions and risk management measures 
that have been assessed as affecting workers/consumers exposure. These conditions may be 
included in one or more contributing exposure scenarios.  In order to facilitate structuring of 
information, a number of default sub-headlines are included in this section indicating the type of 
operational conditions and risk management measures specified. The risk management measures 
controlling risks for workers are sorted in order of the hierarchy specified in the Chemicals Agent 
Directive5. The measures controlling risks to consumers are predominantly to be addressed under 
product characteristics (first sub-headline). Other measures might be considered as well, if 
deemed appropriate. However, please note: Information on hazards, behavioural advice and 
personal protection measures are usually not expected to be effective for reducing consumer 
exposure, unless the registrant has particular evidence available6. For the risk management 


                                                 
5 Council Directive 98/24/EC of 7 April 1998 on the protection of the health and safety of workers from the risks related to 
chemical agents at work (fourteenth individual Directive within the meaning of Article 16(1) of Directive 89/391/EEC). 
6 The use of consumer instructions as RMMs cannot be expected to be highly effective, unless consumer behavioural 
data provide evidence that a sufficient degree of compliance can be assumed. Consumer RMMs based on instructions 
should be introduced only when the use of such RMMs can be shown to be effective and be well adhered to by 
consumers.  
There are limited circumstances for consideration of personal protective equipment (PPE) in consumer exposure, 
because people will not necessarily use PPE even though recommended by the manufacturer. Even when PPE is 
provided with the product (e.g., gloves with a hair dye), it cannot be ensured that consumers will use it. The exposure 
estimation needs to consider the reasonable worst-case situation which indicates no use of gloves or other PPE. As an 
element of good practice and personal hygiene, the advice to use household gloves or other skin protection should be 
part of consumer instructions (e.g. for products that are irritating/corrosive to the skin, such as strongly acidic, alkaline or 
oxidising household detergents).  Source: Chapter R.15 – Guidance on Consumer Exposure Estimation, Version 2 (April 
2010).  
http://guidance.echa.europa.eu/docs/guidance_document/information_requirements_r15_en.pdf 
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measures information on the required/assumed effectiveness has to be reported (if applicable and 
relevant) 


The information in this section of the CSR may be partly or fully transferred to the section 2.2 of an 
exposure scenario for communication (extended SDS-ES). 


D.2.2.5 Information for the downstream user 


Table D.2.2.2 presents the exposure scenario format for communication to downstream users. The 
difference to CSR-ES is the addition of section 3 and 4, which are addressed to the downstream 
user receiving the ES (see Table D.2.2.7). The standard format is structured in a way that 
information can be easily retrieved (e.g. for IT processing) and analysed (e.g. by a formulator of a 
mixture). Registrants are therefore advised to make use of the suggested format.   


Section 3 includes information on the exposure estimates and the method of exposure assessment 
applied by the registrant. Section 4 may contain advice or may make reference to advice on how to 
compare the conditions described in the ES with the actual conditions at a downstream user’s site. 
Section 3 and 4 of the ES are not meant for inclusion into the CSR. 


Table D.2.2.2: Exposure scenario format for the extended safety data sheet 


1 Exposure Scenario (1) 


Title of exposure scenario 


2.1 Contributing scenario (1) controlling environmental exposure for ... 


 


2.2 Contributing scenario (2) controlling worker exposure for ... 


 


2.3 Contributing scenario (3) controlling worker exposure for ... 


 


2.n Contributing scenario (n) controlling worker exposure for ... 


 


3. Exposure estimation and reference to its source 


Information for contributing scenario (1) 


Information on contributing scenario (2) 


Information on contributing scenario (3) 


Information on contributing scenario (n) 


4. Guidance to DU to evaluate whether he works inside the boundaries set by the ES 


 


 
The information structure of the annex to the extended safety data sheet (extended SDS-ES) is the 
same as for the CSR, however the registrant will need to make the following choices: 


 Which information from the CSR-ES to communicate down the supply chain? For some of the 
sub-headlines there may be no OC or RMM to be communicated, or parts of the information 
compiled in section 9.1 of the CSR may not be relevant for downstream users.    


 How to express the advice to downstream users in standardised phrases? 
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 Which information from exposure estimation (section 9.x.2 of CSR) and risk characterisation 
(section 10.x of CSR) to communicate to the downstream user (see table D.2.2.7)? 


 Suitable layout of the extended SDS-ES, depending on markets, methods of exposure 
assessment and/or amount of information under the different sub-headlines to be 
communicated.      


D.2.2.5.1 Information on exposure estimation for the downstream user 


Section 3 of the extended SDS-ES should be used to communicate information related to exposure 
estimation and risk characterisation to the downstream users. Such information can be reported as 
numerical data (e.g. calculated exposure level and/or risk characterisation ratio), or as a reference 
(e.g. web-link) to such data. It is recommended that the registrant also includes information which 
methods and/or tools he has been using for generating the exposure estimates. 


D.2.2.5.2 Advice to downstream users to interpret the boundaries of the exposure 
scenario   


Section 4 of the extended SDS-ES can be used to communicate particular advice on how to 
establish whether a downstream user works within the conditions of use set in the exposure 
scenario. Such advice may be in particular relevant i) when the measures and conditions 
contributing to control of risk can be combined in various ways within one exposure scenario and ii) 
these combinations can be described in a linear algorithm. For example, control of risk for surface 
water can be achieved by i) using small quantities of the substance (without reducing the emission 
factor) or by ii) measures reducing the emission factors if high quantities of a substance will be 
used. In the relevant exposure scenario it may be sufficient to provide one combination of i) use 
volume and ii) effectiveness of emission control measures resulting in a limited release rate. It will 
then be up to the downstream user to check whether the conditions ensuring control of risk can be 
also achieved with a combination of other numerical values for volume and emission control (linear 
scaling)7. Analogue adaptations may be possible among the determinants driving workers 
exposure. For example: The registrant may have carried out an assessment with ECETOC 
Targeted Risk Assessment (TRA) for inhalation, assuming > 4h hour duration of activity and 
concentration of substance of < 5 % in the applied mixture. These conditions are communicated to 
the downstream user in the exposure scenario. However, the downstream user may consider his 
company as working still within the boundaries of the exposure scenario if the substance is applied 
in a concentration up to 100 % but only over a time of less then 1 hour (see exposure modifying 
factors in ECETOC TRA8).   


Note: For consumer uses, section 4 contains information addressed to the formulator producing 
the consumer product, not the consumer.  


D.2.2.5.3 Use-specific advice outside the exposure scenario  


If the registrant wishes to give additional advice on how to practically control/prevent risks but 
these measures are not needed to demonstrate control of risk, as defined by REACH, a separate 
information field outside the exposure scenario should be used in the CSR and extended SDS 


                                                 
7 Please note: Where the downstream user scales down the local amount and/or scales up the dilution factor in the river, 
in order to compensate for a less effective risk management measures or higher initial release factors, this has an impact 
on the regional assessment carried out by the registrant. The registrant may need to correct the assumed release factor 
in order to keep his assessment valid. Thus, a downstream user should communicate back to the supplier/registrant, that 
he has implemented risk management measures with a lower effectiveness as required in the ES and provide some 
details on the nature and the effectiveness of these measures 
 
8 http://www.ecetoc.org/index.php?page=tra 
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annex. This is to flag that there is no obligation on the downstream user to carry out a CSA if these 
measures are not implemented (i.e. the measures are not subject to Article 37 (4)).  


D.2.2.6 Information structure for describing one condition of 
use 


Each condition of use (OC/RMM) addressed in the ES may be described by a number of 
information elements. In ECHA’s Chemicals Safety Assessment and Reporting Tool Chesar, the 
following information elements can be reported with regard to one relevant condition of use.   


 Name of the condition or measure  (e.g. local exhaust ventilation); 


 Exposure route and type of effect on which the determinant has an impact in the given case 
(e.g. short term and long term inhalation, local and systemic effects); 


 Value9 of determinant and effectiveness (e.g. “LEV with hood”; effectiveness 95 % against 
situation without LEV); 


 Further general explanation on the determinant value (e.g. 95 % effectiveness can be achieved 
with proper installation and regular maintenance by trained personnel);   


 Further explanation for the specific CSR (e.g. the LEV is used to minimise residual releases 
from a rigorously contained process, and thus is part of strictly controlled conditions).      


  


 
9 “Value” includes numerical information and non numerical information. 
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Table D.2.2.3: Standard exposure scenario format for uses of substances by workers10 


Exposure Scenario Format (1) addressing uses carried out by workers 


9.x. Title of Exposure Scenario number x:  .....  


List of all use descriptors related to the life cycle stage and all the uses under it; include market sector (by PC), if 
relevant; 


Name of contributing environmental scenario (1) and corresponding ERC 


List of names of contributing worker scenarios (2-n) and corresponding PROCs 


Further explanations (if needed) 


9.x.1 Exposure Scenario 


9.x.1.1 Contributing scenario (1) controlling environmental exposure for ... 


Name of contributing  scenario  


Further specification 


Product characteristics 


Product related conditions, e.g. the concentration of the substance in a mixture; viscosity of product; package design 
affecting exposure 


Amounts used 


Daily and annual amount per site (for uses in industrial setting) or  daily and annual amount for wide disperse uses;   


Frequency and duration of use 


Intermittent ( used < 12 times per year for not more than 24 h) or continuous use/release 


Environment factors not influenced by risk management   


Flow rate of receiving surface water (m3/d, usually 18,000 m3/d for the standard town by default;  please note: the 
default flow rate will be rarely changeable for downstream uses.    


Other given operational conditions affecting environmental exposure 


Other given operational conditions: e.g. technology or process techniques determining the initial release of substance 
from process (via air and waste water); dry or water based processes;  conditions related to temperature and pressure;  
indoor or outdoor use of products; work in confined area or open air;   


Technical conditions and measures at process level (source) to prevent release 


Process design aiming to prevent releases and hence exposure to  the environment; this  includes in particular  
conditions ensuring rigorous containment;  performance of the containment to be specified  (e.g. by quantification of a 
release factor in section 9.x.2 of the CSR);  


Technical onsite conditions and measures to reduce or limit discharges, air emissions and releases to  soil    


Technical measures, e.g. on-site waste water and waste treatment techniques, scrubbers, filters and other technical 
measures aiming at reducing releases to air, sewage system, surface water or soil; this includes strictly controlled 
conditions (procedural and control technology)  to minimise emissions; specify effectiveness of measures;  


specify the size of industrial sewage treatment plant (m3/d), degradation effectiveness and sludge treatment (if 
applicable);  


Organizational  measures to prevent/limit release from site 


Specific organisational measures or measures needed to support the functioning of particular technical measures. 
Those measures need to be reported in particular for demonstrating strictly controlled conditions. 


Conditions and measures related to municipal sewage treatment plant 


Size of municipal sewage system/treatment plant (m3/d); specify degradation effectiveness; sludge treatment technique 


                                                 
10 Please note that a new format, simplified and better aligned with industry tools such as ESCom, has been developed 
in the context of ECHA’s Chemical Safety Assessment and Reporting Tool (Chesar) development. The revised ES 
format as well as instructions for using it can be found in Chesar Manual 6, Annex 1 at the following link:  


http://chesar.echa.europa.eu/documents/2326902/2424433/chesar2_user_manual_part6_en.pdf 
 
It is up to the individual registrant to decide which exposure scenario (ES) format he wants to use, as long as the content 
of the ES is compliant with the requirements set out in Annex I to REACH 
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Exposure Scenario Format (1) addressing uses carried out by workers 


(disposal or recovery); measures to limit air emissions from sewage treatment (if applicable); please note: the default 
size of the municipal STP (2000 m3/d) will be rarely changeable for downstream uses.    


Conditions and measures related to external treatment of waste for disposal  


Fraction of used amount transferred to external waste treatment for disposal;  type of suitable treatment for waste 
generated by workers uses, e.g. hazardous waste incineration, chemical-physical treatment for emulsions, chemical 
oxidation of aqueous waste; specify effectiveness of treatment;      


Conditions and measures related to  external recovery of waste 


Fraction of used amount transferred to external waste treatment for recovery:  specify type of suitable recovery 
operations for waste generated by workers uses, e.g. re-destillation of solvents, refinery process for lubricant waste, 
recovery of slags, heat recovery outside waste incinerators; specify effectiveness of measure;  


 


Additional good practice advice beyond the REACH CSA 


Note: The measures reported in this section have not been taken into account in the exposure estimates related to the 
exposure scenario above. They are not subject to obligation laid down in Article 37 (4) of REACH, Thus, the 
downstream user is not obliged to i) carry out an own CSA and ii) to notify the use to the Agency, if he does not 
implement these measures.  


Use specific measures expected to reduce the predicted exposure beyond the level estimated based on the exposure 
scenario. 


 


9.x.1.2 Contributing scenario (2) controlling worker exposure for ... 


Name of contributing  scenario 2 


Further specification  


Product characteristic 


Product related conditions, e.g. the concentration of the substance in a mixture, the physical state of that mixture (solid, 
liquid; if solid: level of dustiness), package design affecting exposure) 


Amounts used 


Amounts used at a workplace (per task or per shift); note: sometimes this information is not needed for assessment of 
worker’s exposure 


Frequency and duration of use/exposure 


Duration per task/activity  (e.g. hours per shift) and frequency (e.g. single events or repeated) of exposure 


Human factors not influenced by risk management   


Particular conditions of use,  e.g. body parts potentially exposed as a result of the nature of the activity    


Other given operational conditions affecting  workers exposure 


Other given operational conditions:  e.g. technology or process techniques determining the initial release of substance 
from process into workers environment;  room volume, whether the work is carried out outdoors/indoors, process 
conditions related to temperature and pressure. 


Technical conditions and measures at process level (source) to prevent release 


Process design aiming to prevent releases and hence exposure of workers; this in particular includes conditions 
ensuring rigorous containment; performance  of containment to be specified  (e.g. by quantification of residual losses or 
exposure) 


Technical conditions and measures to control dispersion from source towards the worker 


Engineering controls,  e.g. exhaust ventilation, general ventilation; specify effectiveness of measure     


Organisational measures to prevent /limit releases, dispersion and exposure 


Specific organisational measures or measures needed to support the functioning of particular technical measures (e.g. 
training and supervision). Those measures need to be reported in particular for demonstrating strictly controlled 
conditions (to justify exposure based waiving).  


Conditions and measures related to personal protection, hygiene and health evaluation 


Personal protection, e.g. wearing of gloves, face protection,  full body dermal protection, goggles, respirator; specify 
effectiveness of measure; specify the suitable material for the PPE (where relevant) and advise how long the protective 
equipment can be used before replacement (if relevant)     


9 
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Exposure Scenario Format (1) addressing uses carried out by workers 


9.x.1.3 Contributing scenario (3) controlling worker exposure for ... 


Name of contributing  scenario 3 


Further specification 


Product characteristic 


 


Amounts used 


 


Frequency and duration of use/exposure 


 


Human factors not influenced by risk management   


 


Other given operational conditions affecting  workers exposure 


 


Technical conditions and measures at process level (source) to prevent release 


 


Technical conditions and measures to control dispersion from source towards the worker 


 


Organisational measures to prevent /limit releases, dispersion and exposure 


 


Conditions and measures related to personal protection, hygiene and health evaluation 


 


9.x.1.n Contributing scenario (n) controlling worker exposure for ... 


Name of contributing scenario (n). 


 


Additional good practice advice beyond the REACH CSA 


Note: The measures reported in this section have not been taken into account in the exposure estimates related to the 
exposure scenario above. They are not subject to obligation laid down in Article 37 (4) of REACH, Thus, the 
downstream user is not obliged to i) carry out an own CSA and ii) to notify the use to the Agency, if he does not 
implement these measures.  


Use specific measures expected to reduce the predicted exposure beyond the level estimated based on the exposure 
scenario. 
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Table D.2.2.4: Standard exposure scenario format for uses by consumers11 


 Exposure Scenario Format (2) addressing uses carried out by consumers 


9.x. Title of Exposure Scenario number x:  .....  


List of all use descriptors related to the life cycle stage and all the uses under it; include market sector (by PC),  if 
relevant; 


Name of contributing environmental scenario (1) and corresponding ERC 


List of names of contributing consumer scenarios (2-n) and corresponding PC and sub-product- categories, as 
applicable 


Further explanations (if needed) 


9.x.1 Exposure Scenario 


9.x.1.1 Contributing scenario (1) controlling environmental exposure for ... 


Name of contributing scenario  


Further specification 


Product characteristics 


Product related conditions, e.g. the concentration of the substance in a mixture; package design affecting exposure 


Amounts used 


Annual amount supplied into the consumer use(s) covered in this exposure scenario    


Frequency and duration of use 


Usually continuous use/release (365 days)  to be assumed, unless there are significant seasonal variations. 


Environment factors not influenced by risk management   


Flow rate of receiving surface water (m3/d) (usually 18,000 m3/d by default for the standard town);    please note: the 
default flow rate will be rarely changeable for downstream uses; 


Other given operational conditions affecting environmental exposure 


Other operational conditions, e.g. indoor or outdoor use of products 


Conditions and measures related to municipal sewage treatment plant 


Size of municipal sewage system/treatment plant (m3/d) (usually 2000 m3/d by default for the standard town); specify 
degradation effectiveness; sludge treatment technique (disposal or recovery); measures to limit air emissions from 
sewage treatment (if applicable; ) please note: the default size of the municipal STP  will be rarely changeable for 
downstream uses.    


Conditions and measures related to  external treatment of waste for disposal  


Fraction of used amount transferred to external waste treatment for disposal: type of suitable treatment for waste 
generated by consumer uses, e.g. municipal waste incineration, hazardous waste incineration: specify efficacy of 
treatment; provide corresponding instructions regarding separation of waste to be communicated to consumers;      


Conditions and measures related to  external recovery of waste 


Fraction of used amount transferred to external waste treatment for recovery: Specify type of suitable recovery 
operations for waste generated by consumer uses, e.g. refinery process for lubricant waste; specify efficacy of 
measure; provide corresponding instructions regarding separation of waste to be communicated to consumers      


 


Additional good practice advice beyond the REACH CSA 


Note: The measures reported in this section have not been taken into account in the exposure estimates related to the 
exposure scenario above. They are not subject to obligation laid down in Article 37 (4) of REACH. Thus, the 
downstream user is not obliged to i) carry out an own CSA and ii) to notify the use to the Agency, if he does not 
implement these measures.  


                                                 
11 Please note that a new format, simplified and better aligned with industry tools such as ESCom, has been developed 
in the context of ECHA’s Chemical Safety Assessment and Reporting Tool (Chesar) development. The revised ES 
format as well as instructions for using it can be found in Chesar Manual 6, Annex 1 at the following link:  


http://chesar.echa.europa.eu/documents/2326902/2424433/chesar2_user_manual_part6_en.pdf 
 
It is up to the individual registrant to decide which exposure scenario (ES) format he wants to use, as long as the content 
of the ES is compliant with the requirements set out in Annex I to REACH 
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 Exposure Scenario Format (2) addressing uses carried out by consumers 


Use specific measures expected to reduce the predicted exposure beyond the level estimated based on the exposure 
scenario. 


 


9.x.1.2 Contributing scenario (2) controlling consumer exposure for ... 


Name of contributing scenario 2 


Further specification  


Product characteristic 


Product related conditions, e.g. the concentration of the substance in a mixture, the physical state of that mixture 
(solid, liquid; if solid: level of dustiness), package design affecting exposure; 


Amounts used 


Amounts used per event 


Frequency and duration of use/exposure 


Duration of exposure per event and frequency of events; please note: Tier 1 exposure assessment  usually refers to 
external  event exposure, without taking into account the duration and frequency of the event (see Guidance Chapter 
R.15);  


Human factors not influenced by risk management   


Particular conditions of use, e.g. body parts potentially exposed; population potentially exposed (adults, children)    


Other given operational conditions affecting  consumers exposure 


Other operational conditions e.g. room volume, air exchange rate, outdoor or indoor use  


Conditions and measures related to information and behavioural advice to consumers  


Safety advice to be communicated to consumers in order to control exposure, e.g. technical instruction, behavioural 
advice; please note: usually such measures are not expected to be effective, unless the registrant has available 
particular evidence that consumers follow the advice. These measures may however be included under the “Good 
Practice Advice”, and thus the effectiveness of the instructions/advice would not be taken into account when deriving 
exposure estimates and risk characterisation in the CSR.      


Conditions and measures related to personal protection and hygiene 


Usually personal protection measures are not expected for consumer products; however if e.g. gloves are recommend 
this can be specified here; specify the suitable material for the PPE (where relevant,) and advise how long the 
protective equipment can be used before replacement (if relevant);please note: usually such measures are not 
expected to be effective if applied by consumers. Thus, is recommended to include these measures under the “Good 
Practice Advice”, rather than taking the use of PPE into account when deriving exposure estimates and risk 
characterisation in the CSR.     


9.x.1.3 Contributing scenario (3) controlling consumer exposure for ... 


Name of contributing scenario  


Further specification 


Product characteristic 


 


Amounts used 


 


Frequency and duration of use/exposure 


 


Human factors not influenced by risk management   


 


Other given operational conditions affecting  consumers exposure 


 


Conditions and measures related to information and behavioural advice to consumers  


 


Conditions and measures related to personal protection and hygiene 


 


9.x.1.n Contributing scenario (n) controlling consumer exposure for ... 


Name of contributing scenario  


Further specification 
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 Exposure Scenario Format (2) addressing uses carried out by consumers 


Additional good practice advice beyond the REACH CSA 
Note: The measures reported in this section have not been taken into account in the exposure estimates related to the 
exposure scenario above. They are not subject to obligation laid down in Article 37 (4) of REACH. Thus, the 
downstream user is not obliged to i) carry out an own CSA and ii) to notify the use to the Agency, if he does not 
implement these measures.  
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Table D.2.2.5: Standard exposure scenario format for service life of substances in articles (handling by 
worker)12 


Exposure Scenario Format (3) addressing service life resulting from downstream use (article handled by 
worker) 


9.x. Title of Exposure Scenario number x:  ..... 


List of all use descriptors related to the life cycle stage and all the uses under it; include market sector (by PC), if 
relevant: 


Name of contributing environmental scenario (1) and corresponding ERC 


List of names of contributing worker scenarios (2-n) and corresponding PROC 


Further explanations (if needed) 


Title and number of the ES for the downstream use leading to inclusion of the substance into the article  (#) 


9.x.1 Exposure Scenario 


9.x.1.1 Contributing scenario (1) controlling environmental exposure for ... 


Name of contributing scenario  


Further specification 


Product (article) characteristic 


Product related conditions, e.g. the concentration of the substance in the article; volume-to-surface-relationship of 
the article; fraction of substance amount available for exposure with regard to releases to air, water and soil; 


Amounts used 


Annual amount for wide disperse processing of the article; daily and annual amount (contained in that article) per 
site (for point sources);  


Frequency and duration of use/exposure from service life 


Intermittent (< 12 time per year) or continuous use/release  


Environment factors not influenced by risk management   


Flow rate of receiving surface water (m3/d) (usually 18,000 m3/d by default for the standard town); please note: the 
default flow rate will be rarely changeable for downstream uses;   


Other given operational conditions affecting environmental exposure 


Other given operational conditions: e.g. technology or process techniques determining the initial release of 
substance from process (via air and waste water); dry or water based processes;  abrasive conditions of use; 
conditions related to temperature and pressure;   indoor or outdoor use of products; work in confined area or open 
air;  other operational conditions, e.g. indoor or outdoor use of products,  


Conditions and measures at level of article production  process to prevent release during service life (#) 


Measures taken by downstream users (processing the substance into the article), for example: article design 
supporting easy manual or mechanical deconstruction at the end of service life. or no-release during service life;   


Technical conditions and measures at process level (source) to prevent release 


Process design aiming to prevent releases and hence exposure to  the environment; this also includes conditions 
ensuring rigorous containment; specify performance of containment (e.g. by quantification of a release factor in 
section 9.x.2 of the CSR); 


Technical onsite conditions and measures to reduce or limit discharges, air emissions and releases to  
soil    


                                                 
12  Please note that a new format, simplified and better aligned with industry tools such as ESCom, has been developed 
in the context of ECHA’s Chemical Safety Assessment and Reporting Tool (Chesar) development.The revised ES format 
as well as instructions for using it can be found in Chesar Manual 6, Annex 1 at the following link:  


http://chesar.echa.europa.eu/documents/2326902/2424433/chesar2_user_manual_part6_en.pdf 
 
It is up to the individual registrant to decide which exposure scenario (ES) format he wants to use, as long as the content 
of the ES is compliant with the requirements set out in Annex I to REACH 
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Exposure Scenario Format (3) addressing service life resulting from downstream use (article handled by 
worker) 


Technical measures, e.g. on-site waste water and waste treatment techniques, scrubbers, filters and other 
technical measures aiming at reducing releases to air, sewage system, surface water or soil; this includes strictly 
controlled conditions (procedural or control technology) to minimise emissions; specify effectiveness of measures;  


specify the size of industrial sewage treatment plant (m3/d), degradation efficacy and sludge treatment (if 
applicable);  


Organizational  measures to prevent/limit release from site 


Specific organisational measures or measures needed to support the functioning of particular technical measures. 
Those measures need to be reported in particular for demonstrating strictly controlled conditions. 


Conditions and measures related to municipal sewage treatment plant 


Size of municipal sewage system/treatment plant (m3/d) (usually 2000 m3/d by default for the standard town); 
specify degradation efficacy; sludge treatment technique (disposal or recovery); measures to limit air emissions 
from sewage treatment (if applicable) ); please note: the default size of the municipal STP  will be rarely 
changeable for downstream uses.    


Conditions and measures related to disposal of articles at end of service life  


Fraction of used amount transferred to external waste treatment for disposal: Type of suitable treatment for waste 
generated by workers (processing waste or end-of-service-life articles), e.g. municipal waste incineration, specify 
efficacy of treatment;      


Conditions and measures related to recovery of articles at the end of service life 


Fraction of used amount transferred to external waste treatment for recovery: Specify type of collection system and 
suitable recovery operation for waste generated by workers, e.g. recycling schemes for substances in  batteries, 
vehicles, , electronic articles, paper article, metal articles; specify efficacy of measure, including re-collection rate; 
provide corresponding instructions regarding separation of waste to be communicated to workers;      


 


Additional good practice advice beyond the REACH CSA 


Note: The measures reported in this section have not been taken into account in the exposure estimates related to 
the exposure scenario above. They are not subject to obligation laid down in Article 37 (4) of REACH. Thus, the 
downstream user is not obliged to i) carry out an own CSA and ii) to notify the use to the Agency, if he does not 
implement these measures.  


Use specific measures expected to reduce the predicted exposure beyond the level estimated based on the 
exposure scenario. 


 


9.x.1.2 Contributing scenario (2) controlling worker exposure for ... 


Name of contributing scenario 2 


Further specification  


Product (article) characteristic 


Product related conditions, e.g. the concentration of the substance in the article; volume-to-surface-relationship of 
the article; fraction of substance amount available for exposure with regard to inhalation and skin contact; nature of 
the matrix (e.g. metal or plastic); thickness of coating; 


Amounts (contained in articles) present at workplace 


Amounts used at a workplace (per task or shift); note: sometimes  this information is not needed for assessment of 
worker’s exposure. 


Frequency and duration of use/exposure 


Duration per task/activity  (e.g. hours per shift) and frequency (e.g. single events or repeated) of exposure 


Human factors not influenced by risk management   


Particular conditions  e.g. body parts potentially exposed as the result of the nature of the activity    


Other given operational conditions affecting  workers exposure 


Other operational conditions e.g. room volume, whether the work is carried out outdoors/indoors, process 
conditions related to temperature (processing of article under elevated temperature)  or abrasive (dust forming) 
techniques    


Conditions and measures at level of article production to prevent release during service life (#) 
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Exposure Scenario Format (3) addressing service life resulting from downstream use (article handled by 
worker) 


Measures taken by down stream users (processing the substance into the article). The temperature, duration and 
the technology of the operation/treatment (melting, curing, radiation, encapsulation, etc …) are key factors driving 
the potential emissions during handling and storage of articles. Also, sufficient storage time of articles before 
delivery may be needed to avoid exposure during transportation. 


Technical conditions and measures to prevent release (at source) from processing of articles 


Process design aiming to prevent releases and hence exposure of workers; this also includes conditions ensuring 
rigorous containment; specify efficacy of containment (e.g. residual losses or exposure); 


Technical conditions and measures to control dispersion from source towards the worker 


Engineering controls,  e.g. exhaust ventilation, general ventilation; specify efficacy of measure;     


Organisational measures to prevent /limit releases, dispersion and exposure 


Specific organisational measures or measures needed to support the functioning of particular technical measures 
(e.g. training and supervision). Those measures need to be reported in particular for demonstrating strictly 
controlled conditions (to justify exposure based waiving);  


Conditions and measures related to personal protection, hygiene and health evaluation 


Personal protection, ,e.g. wearing of gloves, face protection,  full body dermal protection, goggles, respirator; 
specify efficacy of measure; specify the suitable material for the PPE (where relevant) and advise how long the 
protective equipment can be used before replacement (if relevant)     


9.x.1.3 Contributing scenario (3) controlling worker exposure for ... 


Name of contributing scenario 2 


Further specification  


Product (article) characteristic 


 


Amounts (contained in articles) present at workplace 


 


Frequency and duration of use/exposure 


 


Human factors not influenced by risk management   


 


Other given operational conditions affecting  workers exposure 


 


Conditions and measures at level of article production to prevent release during service life (#) 


 


Technical conditions and measures to prevent release (at source) from processing of articles 


 


Technical conditions and measures to control dispersion from source towards the worker 


 


Organisational measures to prevent /limit releases, dispersion and exposure 


 


Conditions and measures related to personal protection, hygiene and health evaluation 


 


9.x.1.n Contributing scenario (n) controlling worker exposure for ... 


Name of contributing scenario  


Further specification 


 


Additional good practice advice beyond the REACH CSA 
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Exposure Scenario Format (3) addressing service life resulting from downstream use (article handled by 
worker) 


Note: The measures reported in this section have not been taken into account in the exposure estimates related to 
the exposure scenario above. They are not subject to obligation laid down in Article 37 (4) of REACH. Thus, the 
downstream user is not obliged to i) carry out an own CSA and ii) to notify the use to the Agency, if he does not 
implement these measures.  
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Table D.2.2.6: Standard exposure scenario format for the service life of substances in articles (handled by 
consumers)13 


Exposure Scenario Format (4) addressing service life resulting from downstream use (article handled by 
consumer) 


9.x. Title of Exposure Scenario number x:  .....  


List of all use descriptors related to the life cycle stage and all the uses under it; include market sector (by PC), if 
relevant; 


Name of contributing environmental scenario (1) and corresponding ERC 


List of names of contributing consumer scenarios (2-n) and corresponding AC 


Further explanations (if needed) 


Title and number of the ES for the downstream use leading to inclusion of the substance into the article (#) 


9.x.1 Exposure Scenario 


9.x.1.1 Contributing scenario (1) controlling environmental exposure for ... 


Name of contributing scenario  


Further specification 


Product (article) characteristic 


Product related conditions, e.g. the concentration of the substance in the article; volume-to-surface-relationship of 
the article; fraction of substance amount available for exposure with regard to releases to air, water and soil; 
duration of service life; 


Amounts used 


Annual of substance per year processed into the article; 


Frequency and duration of use/exposure from service life 


365 days per year continuously, unless particular conditions suggest otherwise(e.g. seasonal use) 


Environment factors not influenced by risk management   


Flow rate of receiving surface water (m3/d)  (usually 18,000 m3/d for the standard town by default);  please note: 
the default flow rate will be rarely changeable for downstream uses; 


Other given operational conditions affecting environmental exposure 


Other operational conditions, e.g. indoor or outdoor use of products, abrasive conditions of use or weathering; 


Conditions and measures at level of article production  process to prevent release during service life (#) 


Measures taken by down stream users (processing the substance into the article: The temperature, duration and 
the technology of the operation/treatment (melting, curing, radiation, encapsulation, etc …) are key factors driving 
the potential of emission during handling and storage of article. Other examples: i)  dyeing program and 
compatibility of fibre and dye in textile finishing; ii) compatibility of flame retardant and polymer type; iii) pre-wash 
of textiles to remove substances from finishing  iv)sufficient storage time before delivery in order reduce residual 
releases of components not sufficiently fixed in the article matrix;     


Conditions and measures related to municipal sewage treatment plant 


Size of municipal sewage system/treatment plant (m3/d) (usually 2,000 m3/d by default for the standard town); 
specify degradation efficacy; sludge treatment technique (disposal or recovery); measures to limit air emissions 
from sewage treatment (if applicable); please note: the default size of the municipal STP  will be rarely changeable 
for downstream uses;     


Conditions and measures related to disposal of articles at end of service life  


                                                 
13  Please note that a new format, simplified and better aligned with industry tools such as ESCom, has been developed 
in the context of ECHA’s Chemical Safety Assessment and Reporting Tool (Chesar) development. The revised ES 
format as well as instructions for using it can be found in Chesar Manual 6, Annex 1 at the following link:  


http://chesar.echa.europa.eu/documents/2326902/2424433/chesar2_user_manual_part6_en.pdf 
 
It is up to the individual registrant to decide which exposure scenario (ES) format he wants to use, as long as the content 
of the ES is compliant with the requirements set out in Annex I to REACH 
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Exposure Scenario Format (4) addressing service life resulting from downstream use (article handled by 
consumer) 


Fraction of used amount transferred to waste treatment for disposal: Type of suitable treatment for waste 
(processing waste or end-of-service-life articles) generated by consumers , e.g. municipal waste incineration, 
specify efficacy of treatment;      


Conditions and measures related to recovery of articles at the end of service life 


Fraction of used amount transferred to waste treatment for recovery: Specify type of collection system and suitable 
recovery operation for waste generated by consumer uses, e.g. recycling schemes for substances in  batteries, 
vehicles, household appliances, electronic articles, paper article, metal articles, plastic articles, glass articles; 
specify efficacy of measure, including re-collection rate; provide corresponding instructions regarding separation of 
waste to be communicated to consumers      


 


Additional good practice advice beyond the REACH CSA 


Note: The measures reported in this section have not been taken into account in the exposure estimates related to 
the exposure scenario above. They are not subject to obligation laid down in Article 37 (4) of REACH. Thus, the 
downstream user is not obliged to i) carry out an own CSA and ii) to notify the use to the Agency, if he does not 
implement these measures. 


Use specific measures expected to reduce the predicted exposure beyond the level estimated based on the 
exposure scenario. 


 


 


9.x.1.2 Contributing scenario (2) controlling consumer exposure for ... 


Name of contributing scenario 2 


Further specification  


Product (article) characteristic 


Product related conditions, e.g. the concentration of the substance in the article; volume-to-surface-relationship of 
the article; ; nature of the matrix (e.g. metal or plastic); thickness of coating; fraction of substance amount available 
for exposure with regard to inhalation, skin contact and sucking; 


Amounts used 


Amount of substance (contained in the article) per event;   


Frequency and duration of use/exposure from service life 


Duration of e.g. inhalation of releases from indoor construction products; frequency and duration of e.g. skin 
contact to textiles or furniture; please note: Tier 1 exposure assessment usually refers to event exposure, 
frequency and duration of exposure are not taken into account (see Guidance Chapter R.15);     


Human factors not influenced by risk management   


Particular conditions of use, e.g. body parts potentially exposed, population potentially exposed (adults, children);   


Other given operational conditions affecting  consumers exposure from article service life 


Other operational conditions e.g. room volume, air exchange rate, outdoor or indoor activity  


Conditions and measures at level of article production to prevent release during service life( #) 


The process- temperature, duration and the technology of the operation/treatment (melting, curing, radiation, 
encapsulation, etc) are key factors in evaluating the potential of emission during handling and storage. Measures 
taken by down stream users (processing the substance into the article), for example: i) dyeing program and 
compatibility of fibre and dye in textile finishing; ii) com-patibility of flame retardant and polymer type; iii) pre-wash 
of textiles to remove substances from finishing; iv) sufficient storage time before delivery in order reduce residual 
releases of components not sufficiently fixed in the article matrix during first use. 


Conditions and measures related to information and behavioural advice to consumers  


Usually not applicable related to articles 


Conditions and measures related to personal protective equipment and  hygiene 


Usually not applicable related to articles 


9.x.1.3 Contributing scenario (3) controlling consumer exposure for ... 


Name of contributing scenario 3 
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Exposure Scenario Format (4) addressing service life resulting from downstream use (article handled by 
consumer) 


Further specification  


Product (article) characteristic 


 


Amounts used 


 


Frequency and duration of use/exposure from service life 


 


Human factors not influenced by risk management   


 


Other given operational conditions affecting  consumers exposure from article service life 


 


Conditions and measures at level of article production to prevent release during service life (#) 


 


Conditions and measures related to information and behavioural advice to consumers  


 


Conditions and measures related to personal protective equipment and  hygiene 


 


9.x.1.n Contributing scenario (n) controlling consumer exposure for ... 


Name of contributing scenario n 


Further specification  


 


Additional good practice advice beyond the REACH CSA 


Note: The measures reported in this section have not been taken into account in the exposure estimates related to 
the exposure scenario above. They are not subject to obligation laid down in Article 37 (4) of REACH. Thus, the 
downstream user is not obliged to i) carry out an own CSA and ii) to notify the use to the Agency, if he does not 
implement these measures. 
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Table D.2.2.7: Section 3 and 4 of the exposure scenario for communication (extended SDS-ES)  


3. Exposure estimation and reference to its source 


Estimation of exposure and risk characterisation ratios (for all route of exposure for consumer and all compartment for 
the environment) resulting from the conditions described above (entries 2.1 and 2.2) and the substance properties; 
make reference to the exposure assessment method applied (specify for the routes if relevant);    


Alternatively: Include a link to a website from where the information described above can be retrieved.  


4. Guidance to DU to evaluate whether he works inside the boundaries set by the ES 


Guidance how the DUs can evaluate whether they operate within the conditions set in the exposure scenario. This 
may be based on a set of determinants (and a suitable algorithm) which together ensure control of risk, but which have 
some flexibility in the respective values for each determinant. This section may also include a link to a suitable 
calculation tool. 


Where relevant: Other methods for DU to check whether they work within the boundaries set by the ES may be 
included here 
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LEGAL NOTICE 


 
This document contains guidance on REACH explaining the REACH obligations and how 
to fulfil them. However, users are reminded that the text of the REACH regulation is the 
only authentic legal reference and that the information in this document does not 
constitute legal advice. The European Chemicals Agency does not accept any liability with 
regard to the contents of this document. 
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PREFACE 


 


This document describes the information requirements under REACH with regard to substance 
properties, exposure, use and risk management measures, and the chemical safety assessment. It is 
part of a series of guidance documents that are aimed to help all stakeholders with their preparation 
for fulfilling their obligations under the REACH regulation. These documents cover detailed 
guidance for a range of essential REACH processes as well as for some specific scientific and/or 
technical methods that industry or authorities need to make use of under REACH. 


  


The guidance documents were drafted and discussed within the REACH Implementation Projects 
(RIPs) led by the European Commission services, involving stakeholders from Member States, 
industry and non-governmental organisations. These guidance documents can be obtained via the 
website of the European Chemicals Agency (http://echa.europa.eu/reach_en.asp). Further guidance 
documents will be published on this website when they are finalised or updated. 


 


This document relates to the REACH Regulation (EC) No 1907/2006 of the European Parliament 
and of the Council of 18 December 20061  


 


                                                 


1 Corrigendum to Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 
concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European 
Chemicals Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93 and 
Commission Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 
91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396, 30.12.2006); amended by Council Regulation (EC) 
No 1354/2007 of 15 November 2007 adapting Regulation (EC) No 1907/2006 of the European Parliament and of the 
Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH) by reason of the 
accession of Bulgaria and Romania (OJ L 304, 22.11.2007, p. 1). 



http://echa.europa.eu/reach_en.asp
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F.1 INTRODUCTION 


The main goal of the chemical safety report (CSR) is to document the chemical safety assessment 
(CSA), including its conclusions and results.  


This guidance is meant to assist the registrant to write a chemical safety report that documents the 
chemical safety assessment as laid out in Parts A to E of the Guidance on Information Requirements 
and Chemicals safety Assessment. The chemical safety assessment needs to be conducted according 
to REACH Regulation ((EC) No 1907/2006). The elements to be included in the report are listed in 
the format provided in Annex I, point 7 of the Regulation.  


The 'registration dossier' is the set of information submitted by a registrant for a particular substance 
to comply with registration requirements. It consists of two main components: 


(i) a technical dossier, which has to be submitted using IUCLID 5 format   


(ii) a chemical safety report, which is stand alone document attached in the IUCLID registration 
dossier.  


This guidance briefly describes the content of each section of the Chemical Safety Report.  


The CSR should be readily understandable as a stand-alone document. The principles applied, the 
assumptions made and the conclusions drawn should be transparent. The key data should be easily 
identifiable without the need to revert to the underlying substance data sets (i.e. the IUCLID 
substance data set). All relevant information for the chemical safety assessment should be 
presented.  


The CSR is the source from which the information to be communicated further down the supply 
chain is to be extracted (extended safety data sheet). 


A template for the chemical safety report will be available from the ECHA website 
(http://echa.europa.eu/reach_en.asp)2. In appendix 1 to this Guidance you will find the template 
with specific guidance under each section.  


When a CSR is prepared for a category of substances the reporting format will have to be adapted. 
More guidance on the use of a category approach can be found in R.6.2. 


 


F.2 WRITING THE CHEMICAL SAFETY REPORT 


F.2.1 General requirements 


The CSR should enable all users to understand the chemical safety assessment and the scientific 
arguments that support the conclusions of the hazard assessment, and, if the substance meets the 
criteria for classification as dangerous or is considered to be a PBT/vPVB, exposure assessment and 
risk characterisation. It is emphasised that key information in the CSR on hazard and exposure must 


                                                 
2 Select “guidance” on the left panel and then “formats” on the top bar.  







PART F – CHEMICALS SAFETY REPORT 


8 


be clearly presented and justified, must be traceable to its sources and documented properly with 
regard to equations, units, references and calculation or IT-tools used.  


The CSR should be consistent on the assumptions with regard to hazard, exposure estimation and 
the recommendations in the exposure scenario. The assumptions on operational conditions and risk 
management must be traceable in the exposure estimation and consistent with the final exposure 
scenario in the CSR. This is needed to evaluate whether the exposure scenario, if present, is based 
on the conclusions of a chemical safety assessment and the recommended risk management 
measures are valid to ensure control or risks. Therefore, the CSR should clearly present the key 
studies or information for each section, document the key assumptions and provide an interpretation 
and conclusion narrative for each section.  


Key information that is present elsewhere (e.g. in the technical dossier3) should be presented in a 
brief table format and referenced, rather than repeat the details. A narrative interpretation and 
conclusion section is usually needed. When there are multiple sources of key data for hazard or 
exposure, the choice of the key information needs to be justified. This justification can also be 
reported in the “endpoint summaries” in the IUCLID 5 substance data set and then reported in the 
CSR.   


Annex I of the REACH Regulation includes general provisions for assessing substances and 
preparing a Chemicals Safety Report (CSR). Section 7 of Annex I includes a format with standard 
headings that shall be included in the CSR. The CSR needs to contain  


i. Conclusions from the CSA. If results were derived by means of quantitative methods, details 
should be presented to allow an evaluator to reproduce the results. If results were derived by 
means of a qualitative (weight of evidence) reasoning, this should be reported. 


ii. For any endpoint in the hazard or PBT/vPvB sections for which no relevant information is 
available, the relevant section shall contain the sentence: ‘This information is not available’. 
In addition, a statement could be added if the information is not required for a tonnage band or 
that the results of the CSA do not indicate that it should be taken into account (e.g., when the 
CSA does not indicate an exposure-triggered risk to soil organisms as in REACH Annex X-
9.4).  


iii. For any endpoint in the hazard section a statement that although the hazard information is or 
could be required, the information can be waived. This needs to be argued and documented in 
a weight of evidence or quantitative reasoning. 


iv. For any endpoint in Annex IX and X or REACH a testing proposal when needed. 


v. The reason why information on specific exposure pathways is not reported. This should be 
clearly stated and argued. The absence of exposure information need to be argued in order to 
evaluate if exposure based triggers have been correctly considered. 


The information of each section of the CSR usually contain both 


i. Factual information on hazard or exposure. Where possible, overview information should be 
presented in a table format, presenting the relevant information and identify the key 
information or study.  


ii. A narrative and an interpretation of results for the chemical safety assessment. 


                                                 
3 IUCLID 5 substance dataset 
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F.2.2  Making use of the template in the appendix of the guidance 


The CSR template in Appendix F-1 is based on the required standard headings of Annex I of 
REACH and provides further guidance on how to detail and structure the information under each of 
these headings. Reference to appropriate sections of the Guidance on information requirements and 
chemical safety assessment is included in each section. 


The CSR is meant to document the outcomes of the CSA process according to the Guidance on 
Information Requirements and Chemicals Safety Assessment in a transparent and consistent manner. 
Thus the template aims to give the relevant information a defined place in the CSR. A standardised 
sub-structure under the headlines of REACH Annex I as set out in this template is expected to 
facilitate the further use of the CSR by the registrant (up-to-date documentation of the chemicals 
safety, source of information for any other REACH processes) and by the authorities, including 
efficient and transparent dossier evaluation. 


Detailing the information in structured field in this template is meant to enable IT support for 
generating, managing, updating, editing, exporting and importing information in/from/to the CSR 
and the safety data sheet. As a consequence it is expected that when appropriate IT tools are 
available they will support the preparation of CSR as presented in this template. A CSA tool, 
assisting registrant in the elaboration of their exposure scenarios, chemical safety assessment and 
reporting in their CSR will be developed by ECHA and it is expected to have an initial release in 
the second half of 2009. In the interim the CSR template is meant to support registrants to structure 
the content of the CSR. Except for the headlines from Annex 1 section 7, it is however not 
mandatory to use all or parts of the more detailed sub-structure of the template.     


The information fields are to be filled as appropriate, depending on the case. It is up to the registrant 
to decide and justify  


• where information has to be provided in order to fulfil the requirements for hazard and PBT 
assessment and, where needed, exposure assessment and risk characterisation to demonstrate 
control of risk,  


• and in which data fields no information is needed.  


Text should be added when relevant in any section. The documentation should be transparent and 
cover all assumptions/decision made during the chemical safety assessment in a way that the reader 
can logically follow how conclusions are reached.  


For the hazard part (sections 1 and 2 to 7) subheadings have been added. The general structure for 
reporting information on each endpoint is the following: 


• Overview of study results 


•  Data waiving, when relevant (including its justification) 


• Testing proposal, when relevant (including specifications of the testing proposals and the 
timetable) 


• Discussion (including conclusions on hazard assessment for classification and labelling and 
chemical safety assessment) 


For those sections ECHA is managing a project on identifying the data that could be reported 
automatically from a IUCLID 5 substance dataset. This project is running in parallel to this one and 
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integrates IT constraints (mainly on selection and filtering rules for data import from IUCLID 5) as 
it is planned that a plug-in to IUCLID 5 for that purpose should be made available in autumn 2008.  


For exemplification of what will be automatically imported from IUCLID 5, examples have been 
included. 


All the text written in blue and highlighted in grey exemplifies the information that could be 
extracted automatically from IUCLID 5. The tables will only be displayed if not empty. In the 
tables the first row describes the content of the information that will be imported from IUCLID 5 
using the names of the IUCLID 5 fields. The rules for reporting (in which situation the information 
will be reported or not depending on the value of the fields) cannot be described in this document. 
For illustration purposes, an example is sometime provided in a second row. 


 


The subheadings in the exposure scenario part (section 9.x.1 of the CSR format) are consistent with 
the ES format as contained in Guidance Part D.  The corresponding information on the content of 
each ES (factual information, justification, explanation) can be presented under these headlines. The 
assessor may choose to use one or more of the tables available in each section to structure the 
relevant information.  These tables largely contain structured data fields for those determinants of 
exposure that can be addressed by existing tier 1 exposure estimation tools. The tables are designed 
in a way that they can support the integration of environment and human health aspects at exposure 
scenario level. Basically the tables suggest to compile i) site related information (covering 
determinants related to occupational and environmental exposure) and ii) product related 
information (covering determinants related to occupational or consumer exposure and 
environmental exposure). 


In the exposure estimation part (section 9.x.2 of the CSR format), a series of subheadings and tables 
defines the information potentially needed to carry out a risk characterization. Information on 
estimated exposure and measured exposure can be presented side by side.  If the exposure scenarios 
are supported by measured data on exposure, the data presented in section 9.x.2 must correspond to 
the conditions of use described in section 9.x.1. The same applies to any emission characterization 
carried out in a section 9.x.2. 
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Please, note that Part G of the IR&CSA guidance has been made obsolete and hence removed from the ECHA website. The information has been updated and transferred to two more appropriate Guidance documents which have been recently revised. In particular:

- information on extending the safety data sheet and on how exposure scenario information is communicated and implemented by actors within the supply chain has been updated and included into Appendix 2 to the revised Guidance on the compilation of safety data sheets (version 2.0);

- information on the use of scaling by the downstream user when evaluating whether he operates within the boundaries of the exposure scenario communicated to him has been updated and integrated into the revised Guidance for downstream users (version 2.0).

New practical examples on scaling are currently being developed to take into account the new experience gathered. These will be published when finalised. The old examples have therefore not been transferred to the revised guidance documents.
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LEGAL NOTICE 


 


The document aims to assist users in complying with their obligations under the REACH 
Regulation. However, users are reminded that the text of the REACH Regulation is the only 
authentic legal reference and that the information in this document does not constitute legal 
advice. Usage of the information remains under the sole responsibility of the user. The 
European Chemicals Agency does not accept any liability with regard to the contents of this 
document. 
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- Elimination of original chapter 4. 


 


December 2013 
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- Elimination of original chapter 5. Information on key terms 
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PREFACE 


 


This document describes the requirements for downstream users under REACH. It is part of a 
series of guidance documents that aims to help all stakeholders with their preparation for 
fulfilling their obligations under the REACH Regulation. These documents give detailed 
guidance for a range of essential REACH processes as well as for some specific scientific and/or 
technical methods that industry or authorities need to make use of under REACH. 


The guidance documents have been originally drafted and discussed within the REACH 
Implementation Projects (RIPs) led by the European Commission services, involving 
stakeholders from Member States, industry and non-governmental organisations. The 
European Chemicals Agency (ECHA) updates these guidance documents following the 
Consultation procedure on guidance. These guidance documents can be obtained via the 
website of ECHA


1
. Further guidance documents will be published on this website when they are 


finalised or updated. 


This document relates to the REACH Regulation (EC) No 1907/2006 of the European 
Parliament and of the Council of 18 December 2006


2
. 


 


 


 


 


 


 


 


 


 


 


 


 


1
 echa.europa.eu/web/guest/guidance-documents/guidance-on-reach.  


2 Corrigendum to Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 
concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European 
Chemicals Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93 and Commission 
Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 
93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396, 30.12.2006); amended by Council Regulation (EC) No 1354/2007 of 
15 November 2007 adapting Regulation (EC) No 1907/2006 of the European Parliament and of the Council on the 
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH) by reason of the accession of Bulgaria and 
Romania (OJ L 304, 22.11.2007, p. 1). 


                                           



http://echa.europa.eu/web/guest/support/guidance-on-reach-and-clp-implementation/consultation-procedure

http://www.echa.europa.eu/web/guest/guidance-documents/guidance-on-reach





Guidance for downstream users 
Version 2.1 October 2014 7 


 
Table of content 


Table of content ............................................................................................................ 7 


Table of tables ............................................................................................................. 10 


Table of figures ............................................................................................................ 11 


0 Objectives of this guidance ...................................................................................... 13 


1 Introduction ........................................................................................................... 14 


1.1 Overview of the REACH processes ..................................................................... 14 


1.1.1 Registration ....................................................................................... 14 


1.1.2 Evaluation .......................................................................................... 15 


1.1.3 Authorisation ...................................................................................... 16 


1.1.4 Restriction ......................................................................................... 16 


1.2 Communication in the supply chain under REACH ............................................... 17 


1.2.1 The role of registrant in supply chain communication .............................. 17 


1.2.2 The role of the downstream users in supply chain communication ............. 18 


1.3 Explanation of key terms ................................................................................. 21 


1.3.1 Placing on the market .......................................................................... 21 


1.3.2  Use, own use and identified use ............................................................ 21 


1.3.3  Exposure scenario ............................................................................... 22 


1.3.4 Conditions of use ................................................................................ 22 


1.4 Overview of the main downstream user obligations under  REACH and how they 
are dealt with in the guidance .......................................................................... 23 


1.4.1 Navigate through the guidance ............................................................. 24 


2 Understanding your roles under REACH ..................................................................... 27 


2.1 Identification of downstream user roles ............................................................. 27 


2.1.1 Who is a downstream user under REACH? .............................................. 27 


2.1.2 Other roles under REACH ..................................................................... 30 


3 Collecting and communicating information on your  uses of chemical substances ............ 33 


3.1 Introduction ................................................................................................... 33 


3.2 Life cycle of a substance .................................................................................. 34 


3.3 Communicating information on uses via sector organisations ............................... 35 


3.3.1 Main elements when communicating information on uses via sector  
organisations...................................................................................... 36 


3.4 Communicating information on uses directly to the supplier ................................. 37 


3.4.1 Main elements when communicating information on uses directly to the  
supplier ............................................................................................. 37 


3.5 Supplier response on receiving information on customer uses .............................. 39 


4 Downstream users and Exposure Scenarios ............................................................... 41 


 







8 
Guidance for downstream users 


Version 2.1  October 2014 


 
4.1 Legal requirements related to downstream users’ compliance  with the information 


received by the supplier .................................................................................. 41 


4.2  Checking if the use and conditions of use are covered by the  exposure scenario ... 42 


4.2.1 Checking the use ................................................................................ 42 


4.2.2 Checking processes/activities of the exposure scenario ............................ 43 


4.2.3  Checking the conditions of use (OC and RMM) ........................................ 43 


4.2.4 Scaling .............................................................................................. 45 


4.2.4.1  When scaling is applicable .................................................................... 45 


4.2.5  Uses advised against ........................................................................... 46 


4.3 What to do if the use and conditions of use are covered by  the exposure scenario. 46 


4.4 What to do if uses and conditions of use are not covered by  the exposure 
scenario. ....................................................................................................... 47 


4.4.1 Introduction ....................................................................................... 47 


4.4.2 Do exemptions to preparing a downstream user chemical safety report  
apply? ............................................................................................... 48 


4.4.3 Make your use known to your supplier with the aim of having it identified .. 51 


4.4.4 Implement the conditions of use of the exposure scenario ....................... 51 


4.4.5  Substituting the substance or substance in mixture ................................. 52 


4.4.6 Downstream user chemical safety report (DU CSR) ................................. 52 


4.5  Your use is confidential .................................................................................... 52 


4.6 Timescales for fulfilling obligations .................................................................... 52 


5 Use not covered: preparing a downstream user  chemical safety report (DU CSR) .......... 54 


5.1 Legal requirements related to a downstream user chemical  safety report (DU 
CSR) ............................................................................................................. 54 


5.1.1 Obligation to report information ............................................................ 55 


5.2 What is a chemical safety assessment and report ............................................... 56 


5.3 What is a downstream user chemical safety report (DU CSR) ............................... 57 


5.4 Key steps for the downstream user chemical safety  assessment .......................... 58 


5.4.1 Review the supplier’s hazard information (and adapt if necessary) ............ 60 


5.4.2 Develop exposure scenarios (for uses not covered) ................................. 61 


5.4.3 Exposure Estimation ............................................................................ 61 


5.4.4 Characterise the Risk .......................................................................... 63 


5.4.5 Documenting the downstream user chemical safety assessment in the  
report ................................................................................................ 63 


5.5 Reporting to ECHA .......................................................................................... 64 


5.6 Annex relevant Exposure Scenario(s) to updated SDS ......................................... 64 


6 Communicating new information on hazards and risk  management measures upstream . 66 


6.1 Introduction ................................................................................................... 66 


6.2 Communicating new information on hazardous properties up  in the supply chain ... 66 







Guidance for downstream users 
Version 2.1 October 2014 9 


 
6.3 Communicating on the appropriateness of the risk  management measures 


upstream ....................................................................................................... 68 


6.4 Reporting new classification of a substance to ECHA ........................................... 69 


7 Communication in the supply chain related to  mixtures .............................................. 71 


7.1 Legal obligations related to mixtures under REACH ............................................. 71 


7.2 Communicating information on conditions of use regarding  mixtures in safety 
data sheets .................................................................................................... 81 


7.2.1 Collating information on substances and mixtures from suppliers .............. 81 


7.2.2 Identifying information to communicate to downstream users .................. 82 


7.2.3 Options for including information to communicate to downstream users .... 84 


7.2.4 General guidelines when communicating information downstream ............ 88 


8 Requirements related to authorisation, restrictions  and substances in articles ............... 90 


8.1 Authorisation requirements and downstream users ............................................. 90 


8.1.1 Uses exempted from authorisation ........................................................ 91 


8.1.2 Fulfilling authorisation requirements ...................................................... 93 


8.1.3 Contributing to public consultations ....................................................... 96 


8.2 Downstream users and restriction requirements ................................................. 99 


8.2.1 Restrictions in a nutshell ...................................................................... 99 


8.2.2 General exemption from restrictions .................................................... 100 


8.2.3 Ensuring compliance with restrictions .................................................. 100 


8.2.4 Contributing to public consultations ..................................................... 101 


8.3 Compliance with requirements related to substances in  articles ......................... 102 


8.3.1 Exemptions from the requirements ..................................................... 102 


8.3.2 Staying prepared .............................................................................. 103 


8.3.3 Forwarding information with articles .................................................... 103 


Appendix 1 Compliance with REACH for distributors ............................................... 104 


A1.1 Overview of REACH and distributors ................................................................ 104 


A1.2 Obligations for distributors under REACH ......................................................... 104 


Appendix 2 Scaling ............................................................................................ 110 


A2.1 Boundaries of scaling .................................................................................... 110 


A2.2 Defining scaling options ................................................................................. 111 


A2.3 Methodologies to be used for scaling ............................................................... 113 


Appendix 3 Core principle for selecting information to  communicate with mixtures ... 115 


Appendix 4 EU Legislation with requirements relevant to REACH ............................. 119 


Appendix 5 Structured overview of communication needs along the supply chain ...... 126 


 


 







10 
Guidance for downstream users 


Version 2.1  October 2014 


 
Table of tables 


Table 1 Summary of the communication obligations for registered substances under REACH .. 17 


Table 2 Examples of uses .............................................................................................. 22 


Table 3 Examples of operational conditions ...................................................................... 23 


Table 4 Main obligations/actions of downstream users and the relevant timelines ................. 24 


Table 5 Identification of your role – downstream user ....................................................... 28 


Table 6 Identification of your role – other actors treated like downstream users ................... 29 


Table 7 Identification of your role – manufacturers/importers of substances as such, in 
mixtures or articles ................................................................................................. 31 


Table 8 Identification of roles – roles other than downstream user or manufacturer/importer . 31 


Table 9 Checking risk management measures .................................................................. 44 


Table 10 Options if exposure scenario does not cover the use ............................................ 47 


Table 11 Checking if the exemptions from the duty of Article 37(4) to prepare a downstream 
user chemical safety report (DU CSR) apply ............................................................... 49 


Table 12 Summary of total use and “Use not covered” tonnages with associated reporting 
requirements ......................................................................................................... 55 


Table 13 Forwarding information on classified substances and mixtures .............................. 67 


Table 14 Legal references in Title IV REACH relating to formulation of mixtures together 
with clarification ..................................................................................................... 74 


Table 15 Generic exemptions from the authorisation requirement ....................................... 91 


Table 16 Information flow in the supply chain ................................................................ 107 


Table 17 Core principles for selecting relevant information from exposure scenarios to 
communicate for mixtures ..................................................................................... 116 


 







Guidance for downstream users 
Version 2.1 October 2014 11 


 
Table of figures 


Figure 1 Simplified representation of communication flows under REACH (dotted-dashed 
lines represent industry-industry communication flow; dashed lines represent industry-
authority communication) ........................................................................................ 20 


Figure 2 General overview of the actions triggered by information received by the 
downstream users under REACH ............................................................................... 26 


Figure 3 Schematic presentation of potential uses of a substance at different life cycle 
stages. The downstream user uses are marked with “(DU)”. ........................................ 35 


Figure 4 Work process for downstream user chemical safety assessment ............................. 58 


Figure 5 Workflow summarising when a safety data sheet or other information on a mixture 
must be forwarded to downstream users and distributors. Note that a supplier is not 
obliged to provide a safety data sheet to consumers. .................................................. 73 


Figure 6 Suggested simplified decision tree for formulators to identify how to communicate 
information on the safe use of mixtures downstream .................................................. 87 


Figure 7 Workflow on fulfilling authorisation requirement ................................................... 98 


Figure 8 Workflow checking compliance with restrictions ................................................. 101 


Figure 9 The distributor and the supply chain ................................................................. 105 


 


 







12 
Guidance for downstream users 


Version 2.1  October 2014 


 
List of acronyms 


 
AC Article category 


BREF Best available techniques reference documents 


CL Candidate List 


CMR Carcinogenic, mutagenic or toxic for reproduction 


CSA Chemical safety assessment 


CSR Chemical safety report 


DMEL Derived minimal effect level 


DNEL Derived No-Effect Level 


DU Downstream user 


DU CSR  Downstream User Chemical Safety Report 


ECHA  European Chemicals Agency 


EEA European Economic Area 


ERC Environment release category 


ES Exposure Scenario 


(ext)SDS Extended safety data sheet 


GES Generic Exposure Scenario 


Guidance on 
IR&CSA 


(ECHA) Guidance on Information Requirements and Chemical Safety 
Assessment  


OC Operational Condition 


OEL Occupational Exposure Limit 


PC Chemical product category 


PNEC Predicted No Effect Concentration 


PPORD Product and Processes Orientated Research and Development 


PROC Process category 


RMM Risk Management Measure 


SCED Specific consumer exposure determinant 


SDS Safety data sheet 


SpERC Specific environmental release category 


SU Sector of use category 


SVHC Substance of Very High Concern 


 


 


 







Guidance for downstream users 
Version 2.1 October 2014 13 


 
0 Objectives of this guidance 


This guidance is intended for downstream users of chemical substances. A company can have 
many different roles under REACH, as a role is tied to the company’s activities related to a 
given substance. A downstream user is a specific role under REACH. It refers to using a 
substance, either on its own or in a mixture, in the course of his industrial or professional 
activities. Manufacturer and importers are examples of other roles under REACH. 


Many different types of companies can have a downstream user role, including formulators of 
mixtures, industrial users of chemicals and mixtures, producers of articles, craftsmen, 
workshops and service providers (e.g. professional cleaners) or refillers.  


This guidance also provides useful information for other actors in the supply chain, who are not 
downstream users or manufacturers and importers, but still have obligations under REACH. 
This includes distributors, retailers and storage providers. 


This guidance helps the reader to clarify the role(s) under REACH. It covers the obligations 
that a downstream user may face under REACH, as well as the different circumstances that a 
downstream user may encounter. Information is also provided on the downstream users web 
page of the ECHA website


3
. The Navigator tool


4
 provides an additional form of help to identify 


roles and obligations under REACH with regard to the substances you are using. A range of 
other publications, including the Practical Guide on “How downstream users can handle 
exposure scenarios”


5
, may also be of assistance. 


 


Please note, in this guidance footnotes are in general used to provide complementary 
information such as references to related documents and to the legislation or explanation of 
additional duties. 


 


 


 


 


3
 Available at echa.europa.eu/regulations/reach/downstream-users. 


4
 Available at echa.europa.eu/support/guidance-on-reach-and-clp-implementation/identify-your-obligations. 


5
 Available on the ECHA website at echa.europa.eu/practical-guides. 
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1 Introduction 


1.1 Overview of the REACH processes 


REACH
6
, the European regulation on registration, evaluation, authorisation and restriction of 


chemicals, entered into force on 1 June 2007. The Regulation aims to ensure a high level of 
protection of human health and the environment, including the promotion of alternative 
methods for assessment of hazards of substances, as well as the free circulation of substances 
on the internal market while enhancing competitiveness and innovation. It applies in all 
Member States of the European Union and in the EEA countries Iceland, Norway and 
Liechtenstein. 


1.1.1 Registration 
One of the main requirements of REACH is the registration of chemical substances. This 
means that each manufacturer or importer of a substance, if he manufactures/imports the 
substance at 1 tonne or more per year, must provide a defined set of information, in the form 
of a registration dossier, to the European Chemicals Agency (ECHA). This information includes 
the hazards of the substance and the expected exposure from using the substance


7
. 


If the substance is manufactured or imported in quantity of 10 tonne or more per year a 
chemical safety assessment (CSA) is required. Firstly, the hazards resulting from intrinsic 
properties of the substance are assessed (hazard assessment). If the substance fulfils certain 
hazard criteria


8
, an assessment of the nature and extent of the exposure it is also required 


(exposure assessment and risk characterisation). The aim is to demonstrate that the risks 
stemming from exposure can be controlled with a set of operational conditions (OC) and risk 
management measures (RMM) designed for that use.  


The CSA and its results are documented in a chemical safety report (CSR) which forms a part 
of the registration dossier. This should be updated whenever new relevant information is 
available. 


How does registration affect you as downstream user? The registration process yields 
information on the substance hazard and risk. Information on recommended risk management 
measures for specified uses is detailed in the chemical safety report. This is provided, where 
applicable, in the form of exposure scenarios that are annexed to the safety data sheet (SDS). 
For mixtures, the relevant information from exposure scenarios may be included in the SDS in 
different ways according to the case


9
. 


Some substances are registered as intermediates. If your use of a substance is as 
intermediate


10
 under Strictly Controlled Conditions


11  you have to make sure that your 


6
 Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the 


Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals 
Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93 and Commission 
Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 
93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396, 30.12.2006). 
7
 Some substances and uses are outside the scope of REACH. Details are provided in echa.europa.eu/guidance-


documents/guidance-on-reach.  
8
 Substance fulfilling the criteria for the hazard classes or categories set out in Annex I to the CLP Regulation and listed in 


Article 14(4) of REACH. 
9
 Please see chapter 7 of this guidance for more information. Furthermore, the Guidance for the compilation of safety 


data sheets (echa.europa.eu/guidance-documents/guidance-on-reach) provides also relevant information. 
10


 Intermediates are defined in REACH under Art 3(15). 


                                           



http://echa.europa.eu/guidance-documents/guidance-on-reach

http://echa.europa.eu/guidance-documents/guidance-on-reach

http://echa.europa.eu/guidance-documents/guidance-on-reach
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use is performed in compliance to REACH requirements for intermediates. You may also be 
required to send a written confirmation to your supplier about your use as intermediate. 
Additional details on intermediates are available in the ECHA Guidance on Intermediates


12
. 


REACH applies to most of the hazardous substances in use today. Registration of substances 
that have been already on the market is taking place on a phased basis between 2010 and 
2018 depending on the tonnage and hazardous properties of the substance13. New substances 
need to be registered before they can be placed on the market. 


1.1.2 Evaluation 


Under REACH, the compliance of individual registration dossiers of single substances may be 
evaluated by the authorities. Two types of evaluation are undertaken, dossier evaluation and 
substance evaluation. 


ECHA is required to assess at least 5% of the registration dossiers in each tonnage band to 
confirm whether the information in the dossiers complies with the information requirements 
set in REACH. If ECHA concludes that a dossier is non compliant, it will request the registrant 
to update his dossier. ECHA also scrutinises the testing proposals


14
 submitted as part of the 


registration dossiers and either grants the permission to conduct the test, refuses it, or 
proposes changes to the testing protocol.  


Substance evaluation takes into account all registration dossiers for a given substance and is a 
task carried out by the Member State Competent Authorities. It is undertaken if there are 
reasons to consider that a substance may pose a risk to human health or the environment. 
During the process the Competent Authorities may approach registrants to gather more 
information on the substance, on its uses or on the exposure related to it.  


How does evaluation affect downstream users? Both dossier and substance evaluation 
concern the registrants, and downstream users are not directly affected by these processes.  


Both processes may result in a change in the registrant’s assessment and consequently uses 
supported and/or the conditions of use recommended. As a result, you may receive an 
updated safety data sheet.  


Furthermore, an outcome of substance evaluation is that substances that have serious effects 
on human health or the environment are identified as Substances of Very High Concern 
(SVHCs) and placed in the Candidate List


15
. Downstream users have legal obligations if they 


supply substances (as such or in mixtures) that are included in the Candidate List, as 
described in chapter 8 of this Guidance. Also companies supplying articles containing 
substances in the Candidate List may have obligations to forward information on safe use and 


11
 Strictly controlled conditions and related obligations are defined in  Art. 17 and Art. 18 of REACH. 


12
 Available at: echa.europa.eu/guidance-documents/guidance-on-reach . 


13
 Deadline 30 November 2010: Substances manufactured/imported at 1000 tonnes/year or more,  substances that are 


very toxic to aquatic environments and manufactured/imported at 100 tonnes/year or more and all CMR substances at 1 
tonne/year or more; deadline 31 May 2013: Substances manufactured/imported at 100 tonnes/year or more; deadline 31 
May 2018: all other pre-registered phase-in  substances. For more information on registration, see Guidance on 
Registration at echa.europa.eu/guidance-documents/guidance-on-reach. 
14


 One of the aims of the REACH Regulation is to reduce unnecessary animal testing. Therefore,  companies are not 
allowed to undertake a test on vertebrate animals that is required under REACH Annexes IX and X without the 
permission of ECHA. To this end, registrants who consider that a test on vertebrate animals would be necessary to 
conclude on the safe use of their substance, submit a testing proposal to ECHA as part of their registration dossier.  
15


 More information on SVHC and the candidate list are available at the ECHA website under 
echa.europa.eu/addressing-chemicals-of-concern/authorisation/substances-of-very-high-concern-
identification/candidate-list-of-substances-of-very-high-concern-for-authorisation. 


 


                                                                                                                                            



http://www.echa.europa.eu/web/guest/guidance-documents/guidance-on-reach

http://www.echa.europa.eu/web/guest/guidance-documents/guidance-on-reach

http://echa.europa.eu/addressing-chemicals-of-concern/authorisation/substances-of-very-high-concern-identification/candidate-list-of-substances-of-very-high-concern-for-authorisation

http://echa.europa.eu/addressing-chemicals-of-concern/authorisation/substances-of-very-high-concern-identification/candidate-list-of-substances-of-very-high-concern-for-authorisation
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to notify ECHA. Additional information on obligations resulting from inclusion of substances in 
the CL can be found in the dedicated ECHA web page


16
. 


1.1.3 Authorisation 


SVHCs included in the Candidate List and subsequently placed in Annex XIV of REACH will 
require authorisation before they can be used. The aim of authorisation is to properly control 
the risks stemming from these substances and progressively replace them with suitable less 
hazardous alternatives or technologies where these are economically and technically viable and 
ensuring the efficient functioning of the single market. After a substance has been included in 
Annex XIV, it cannot be placed on the market or used after a given date (sunset date), unless 
an authorisation is granted for their specific use, or the use is exempted from authorisation. 


How does authorisation affect downstream users? A downstream user may use a 
substance subject to authorisation provided that the use is in accordance with the conditions of 
an authorisation granted to an actor up in the supply chain. The downstream user can also 
decide to apply for an authorisation for his own use and, if relevant, for his customers’ uses. 
This decision should be made as soon as the substance is included in Annex XIV as the 
processing of the authorisation application takes time.  


If a substance is subject to authorisation, this information should be communicated by the 
supplier and the authorisation number should also be included on the label and in Section 2 of 
the safety data sheet


17
. 


Authorisation requirements relating to downstream users are detailed in chapter 8 of this 
guidance.  


1.1.4 Restriction 


Finally, Community-wide restrictions may be placed on certain substances to protect human 
health and the environment from unacceptable risks posed by chemicals. Restrictions may limit 
or ban the manufacture, placing on the market or use of a substance, and hence may also 
affect the use of a substance by a downstream user. 


How does restriction affect downstream users? If a restriction applies to a substance that 
is used by a downstream user, either on its own or in a mixture or in an article, he may only 
continue to use it if his use is not one of the restricted uses. The restriction process is not new 
under REACH, and previous restrictions under Directive 76/769/EC have been carried over into 
Annex XVII of REACH. 


Chapter 8 of this guidance describes how restriction affects downstream users.  


16
 echa.europa.eu/candidate-list-obligations.  


17
 Please refer to the Guidance on the compilation of the safety data sheets available at echa.europa.eu/guidance-


documents/guidance-on-reach.   


                                           



http://echa.europa.eu/web/guest/candidate-list-obligations

http://echa.europa.eu/guidance-documents/guidance-on-reach

http://echa.europa.eu/guidance-documents/guidance-on-reach
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1.2 Communication in the supply chain under REACH 
 
REACH reversed the burden of proof concerning the safety of chemical substances: it is now up 
to manufacturers, importers and downstream users to ensure that they manufacture and use 
chemical substances in a way that does not adversely affect human health or the environment. 
Communication in the supply chain between registrants and downstream users is important to 
achieve this goal.  


Downstream users can expect different communication from their suppliers depending on 
whether the substance or mixture is hazardous; whether the substance is registered; and on 
the quantity manufactured/imported by the registrant in their supply chain. 


Just as before the implementation of REACH, downstream users receive information on 
hazardous substances and mixtures in safety data sheets. Now, with REACH, safety data 
sheets may have exposure scenario(s) as annexes when a hazardous substance has been 
registered in quantities of over 10 tonnes per year. The exposure scenario gives more specific 
information on how to use the substance safely, and how the workers, customers, consumers 
and the environment can be protected from risks. 


An overview of the communication obligations for registered substances under REACH is 
presented in Table 1. The communication of information related to mixtures is discussed in 
chapter 7. The information gathered in the registration process may trigger a need to update 
the safety data sheets. 


Suppliers may also provide a safety data sheet on a voluntary basis even for substances for 
which is not required. 


Table 1 Summary of the communication obligations for registered substances under REACH  


 


Type of communication Substance is not hazardous Substance is hazardous 


Safety Data Sheet  • SDS is not required.  
• SDS may be provided 


voluntarily  
• Information according to 


Article 32 shall be provided 


• SDS is required (for 
substances hazardous 
according to Article 31(1)) 


Exposure scenario • ES is not required 
 


 


• ES is required if 
manufacturer/importer 
registered above 10 
tonnes/year (for substances 
hazardous according to 
Article 14(1)) 


 


1.2.1 The role of registrant in supply chain communication 


The registrants compile the information on hazardous properties and uses for individual 
substances as part of the registration process. They have the duty to conduct a chemical 
safety assessment for the substances that they manufacture or import in quantities of 10 
tonnes or more per year. Exposure scenarios are based on the chemical safety assessments 
that are conducted by the registrants for the substances. Registrants themselves may have 
limited knowledge on the use of the substance further down in the supply chain. Consequently, 
the information they receive on uses from downstream users is crucial to ensure that the 
information they communicate through exposure scenarios is applicable. 


There are mechanisms foreseen under REACH to bring together the knowledge on the 
substance properties from registrants and knowledge on the substance uses from downstream 
users. Downstream users can even request to become a member of the Substance Exchange 
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Information Forum (SIEF) for a specific substance with the intention to share relevant data 
which they may own18.  


In order to carry out the chemical safety assessment for the substances they intend to 
register, the registrants first need to understand how the substance is used throughout its life 
cycle. This analysis is complicated by the fact that in real life most substances occur in 
mixtures and/or articles, while REACH requires to follow the life cycle of a substance. 


The life cycle of a substance starts upon its manufacture and ends when the substance is 
either transformed into another substance, is released as an emission to air or waste water or 
becomes waste. Relatively few substances follow a simple life cycle where the substance is 
manufactured, used as such, and is emitted/becomes waste. More typically, a substance is 
manufactured and then mixed with other substances in the process of formulation. These 
mixtures are then used as a basis for formulating other mixtures, or used as such. There may 
be several further formulation steps in the substance’s life cycle, and some mixtures may end 
up in articles. Finally, if not emitted, substances become waste that also needs to be handled 
safely. 


REACH foresees that the registrants gather the information on how the substance is used from 
the downstream users. This includes listing the uses of the substance through its life cycle, 
uses of articles containing the substance and the waste stage as well as information on the 
actual conditions of use, i.e. what are the operational conditions for each use and what kind of 
risk management measures have been put in place for each use. The registrants use this 
information as a starting basis for their chemical safety assessment. In a potentially iterative 
process, the registrants need to come to a conclusion on operational conditions and risk 
management measures under which the substance can be used safely. 


As there are many possibilities for a substance to be used, the compilation of information on 
uses needs to be done in a systematic way using harmonised approaches (see chapter 3). 
Sector organisations, where they exist, play a crucial role in the process, as a structured 
dialogue between downstream users and registrants is necessary. In short, it is advised that 
the sector organisations gather information from their members and convert it into generic 
assessment elements that cover majority of uses in their sector, and pass this information on 
to the registrants. Also the uses communicated directly by the downstream user to his supplier 
should be communicated with agreed, harmonised means. This way the information presented 
to the registrants contains all the necessary elements required for the chemical safety 
assessment, and at the same time represents reliably the existing practises in the supply 
chain. 


After the registrants have concluded their chemical safety assessment and produced a 
chemical safety report, they submit it to ECHA as part of their registration dossier. The CSR 
may be scrutinised by ECHA, and the registrants may need to update it after a compliance 
check. The registrants use the CSR as a basis for generating exposure scenarios, that are 
annexed to the safety data sheets, for communication down the supply chain. The ECHA 
Guidance on Information requirements and chemical safety assessment, (IR&CSA) Part A


19
 


provides a comprehensive description of the key elements of a chemical safety assessment. 


1.2.2 The role of the downstream users in supply chain communication 


Downstream users communicate information on the substance, its uses and the conditions of 
safe use up and down the supply chain to ensure that every use has been assessed as safe. 


18
 Companies that intend to register the same phase-in substance will join a Substance Information Exchange Forum 


(SIEF) to share data on the intrinsic properties of the substance, avoid the duplication of studies (in particular, they have 
the obligation to share all test data on vertebrate animals) and eventually come to the preparation of one joint submission 
for each substance. More information on the data sharing processes and possible involvement of downstream users, 
please consult the Guidance on data sharing available at echa.europa.eu/guidance-documents/guidance-on-reach. 


19
 echa.europa.eu/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment. 
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When downstream users receive safety data sheets, they should identify, apply and 
recommend appropriate measures to adequately control the risk. When downstream users 
receive exposure scenarios, or information derived from them, they need to check if their use 
and foreseeable uses of their products and conditions of use are covered in it. If so, this means 
the uses have been included in the registrant’s chemical safety assessment and assessed to be 
safe. If not, the downstream user has to take action. This process of checking the information 
in an extended safety data sheet applies both to formulators and end-users and is described in 
chapter 4. 


When formulators receive safety data sheets and exposure scenarios, they have to pass 
relevant information along the supply chain to their customers. They need to decide how to 
best convert the information they receive on substances into information concerning safe use 
of mixtures. The approaches and options are described in chapter 7. 


Downstream users also have a role in ensuring that the risk management measures identified 
in a safety data sheet are appropriate, by informing suppliers when this is not the case.  


Eventually the safety information reaches the end-users of the substance, that can be either 
industrial or professional ones


20
. They are operators who do not have the duty to forward the 


exposure scenario information, but only have the duty to check that their use and conditions of 
use are covered by it. 


A schematic representation of communication flow under REACH with one formulator level only 
is presented in Figure 1. 


20
 The terms “industrial user” and “professional user” are explained in Table 5. 
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Figure 1 Simplified representation of communication flows under REACH21 (dotted-dashed 
lines represent industry-industry communication flow; dashed lines represent industry-
authority communication) 


 


The simplified summary presented above illustrates that communication in the supply chain 
between the registrant and downstream user is crucial for the overall success: the better the 
uses and existing conditions of use are described to the registrants in the first place, the 
smoother the subsequent communication down in the supply chain operates. 


It is important that the downstream users carefully check the information contained in the 
safety data sheet received before starting the communication with the supplier.  


 


 


21
 Different downstream user roles are explained in Tables 5 and 6. 
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1.3 Explanation of key terms  


This chapter provides a summary of key terms which are significant for downstream users. 


1.3.1 Placing on the market 
Article 3(12) 


Placing on the market: means supplying or making available, whether in return for payment or 
free of charge, to a third party. Import shall be deemed to be placing on the market. 


Placing a substance or mixture on the market under REACH means supplying or making it 
available to third parties, whether in return for payment or free of charge within the territory 
of the EEA (EU Member States and those EEA i.e. Iceland, Norway and Liechtenstein)


22
. In 


addition, import, defined as the physical introduction of a substance or mixture into the 
customs territory of the EU and those EEA countries, is deemed to be placing on the market


23
. 


1.3.2  Use, own use and identified use 
Article 3(24) 


Use: means any processing, formulation, consumption, storage, keeping, treatment, filling into 
containers, transfer from one container to another, mixing, production of an article or any 
other utilisation; 


Under REACH a “use” is almost any activity carried out with a substance as such or in a 
mixture. While the term use can be interpreted very broadly, there are more specific terms 
under REACH which are very important for downstream users as well as for registrants: the 
term “registrant’s own use” and the term “identified use”. 


 


Article 3(25)  


Registrant’s own use: means an industrial or professional use by the registrant; 


 


Article 3(26) 


Identified use: means a use of a substance on its own or in a mixture, or a use of a mixture, 
that is intended by an actor in the supply chain, including his own use, or that is made known 
to him in writing by an immediate downstream user; 


A use may become an “identified use” if an actor (manufacturer/importer, distributor or 
downstream user) in the supply chain: 


- uses (or intends to use) a substance -as such or in a mixture- or mixture himself, or 


- is informed by one of his immediate downstream users in writing of an existing (or 
intended) use. 


Some examples of use are given in the table below. 


22
 Purchasing substances or mixture from Switzerland, which is not an EEA member,  or e.g. from Japan is considered as 


import. 
23


 The definition of “placing on the market” is provided also in CLP  FAQ nr 160  while more information on the 
definition of “import” is provided in REACH FAQs “Import of substances into the EU”. FAQs and Q&As are available at 
www.echa.europa.eu/support/faqs. 
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Table 2 Examples of uses 


Formulation of a paint Substances and mixtures are used in a mixing process. The use 
consists of several activities, such as the handling of raw 
materials and loading of vessels, the mixing process and the 
filling of paint into containers. In addition, vessels may have to 
be cleaned. 


Electroplating of metal Electrolytes (substances or mixtures) are used to cover metals. 
The use consists of several activities, such as the preparation of 
the electroplating baths (filling and adjustment), the immersion 
of parts into the baths and the drying of parts. Cleaning and 
maintenance activities are also part of the use. 


Blowing of plastic films Raw materials of polymer compounds are mixed, filled into the 
extruder, heated and blown, the material is cooled and 
packaged. 


 


1.3.3  Exposure scenario 


The exposure scenario (ES) for an identified use (or a group of uses) describes the conditions 
under which a substance can be used whilst controlling risks. The identified use is indicated in 
the title of the exposure scenario as well as under Section 1 (sub-section 1.2) of the safety 
data sheet. 


The exposure scenario is an instrument for communicating operational conditions and risk 
management measures that are suitable to ensure control of risks to the users throughout the 
supply chain. An exposure scenario may be comprised of a number of contributing scenarios 
which describe various scenarios (covering the environment, workers and consumers as 
applicable) within a given exposure scenario.  


1.3.4 Conditions of use 


The term “conditions of use” covers the parameters which have an influence in the assessment 
of the exposure to a substance during the use (so-called determinants of exposure). It 
includes: 


• the operational conditions (OC) of use; and 


• the risk management measures (RMM). 


The operational conditions describe the conditions under which workers or consumers use a 
substance. This includes for example process conditions (e.g. temperature, contained or open 
process), frequency and duration of the use, amounts used. Operational conditions include also 
the physical form of the substance in the process or product (solid/liquid/gaseous, degree of 
dustiness of the solid state), as well as the characteristics of the surroundings within which the 
substance is used (e.g. size of the room and ventilation rate) and into which the substance is 
emitted (e.g. river flow rate and capacity of sewage system).  


The term “risk management measure” means a measure that is introduced during 
manufacture or use of a substance (either as such or in a mixture) and that limits or prevents 
the exposure of humans or the environment. Risk management measures applied in industrial 
uses include, for example, containment of process, exhaust ventilation, waste gas incinerators, 
on-site waste (water) treatment or municipal sewage treatment. The use of personal 
protective equipment, such as gloves or masks, is also a risk management measure. 


Table 3 below provides practical examples of operational conditions and risk management 
measures. 
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Table 3 Examples of operational conditions 


 


 Example 1 Example 2 


Identified use Industrial use of a hard surface cleaner 


Washing and cleaning product    


Industrial use of a hard surface cleaner 


Washing and cleaning product 


Type of 
activity/use 


• Dilution of a concentrated solution 


• Spray onto surfaces to be cleaned. 


• Wiping off surface with a cloth. 


• Dilution of a concentrated solution 


• Spray onto surfaces to be cleaned. 


• Wiping off surface with a cloth 


Operational 
condition 


  


Concentration > 25% > 25% 


Duration  1 hrs/day  8 hrs/day  


Frequency  5 workdays/week 5 workdays/week 


Risk 
Management 
Measures 


  


Ventilation 
conditions 


The application takes place indoors 


Normal air exchange of 0.5/hr 


The application takes place outdoors 


Containment  Open process Open process 


 


1.4 Overview of the main downstream user obligations under 
 REACH and how they are dealt with in the guidance 


The main obligations and actions of downstream users are presented in Table 4. Depending on 
the circumstances and sometimes also on your own choices, you as a downstream user can 
have one or several of the following obligations: 


• Identify the appropriate measures described in the safety data sheets you receive and 
apply them.  


• If you receive an exposure scenario, or information sourced from one, check whether 
your current use is covered and whether you comply with the conditions described in it. 


• If your use is not covered by an exposure scenario, communicate with your supplier 
with the aim of having your use covered by an exposure scenario, or take another 
action (see chapter 4.4 and chapter 5). 


• Contact your suppliers if you have new information on the hazard of the substance or 
mixture, or if you believe that the risk management measures communicated to you 
are not appropriate (see chapter 6). 


• If you place substances or mixtures on the market (e.g. you are a formulator), or are a 
producer of articles, provide appropriate information to your customers to enable safe 
use (see chapters 7 and 8). 


• Comply with the obligations related to the authorisation or restriction of the substance 
that you use. Relevant information and conditions to be complied with are indicated by 
your supplier, usually in the safety data sheet (see chapter 8). 


 


In addition, to facilitate communication in the supply chain you (preferably via your sector 
organisation), you should communicate your typical uses and conditions of use to the 
registrants of the substance prior to registration so that they can base their chemical safety 
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assessment and the resulting exposure scenarios on realistic information from downstream in 
the supply chain. 


The obligations relating to identifying and applying risk reduction measures, to downstream 
user chemicals safety assessments and reporting obligations are described in Title V of REACH. 
The obligations under REACH related to information in the supply chain, including compilation 
of safety data sheets, are described in Title IV of REACH. The provisions of Title IV and V do 
not apply to certain substances and mixtures which pose minimum risk, for which the safe use 
is regulated by other pieces of legislation or that fall outside the scope of application of REACH 
(see Article 2). 


1.4.1 Navigate through the guidance 
 


The guidance is structured so that your main obligations and requirements as downstream 
users are dealt with in different chapters. The main obligations and actions required from you 
as downstream users, as well as the relevant timelines are summarised in the table 4 and the 
subsequent flowchart below (Figure 2). Reference to further information in this guidance is 
included. 


The REACH regulation addresses manufacture and use of chemical substances, as such or 
incorporated in mixtures, or incorporated into articles. Throughout the present guidance the 
term “substances” refers to this broader understanding when applicable. 


 


Table 4 Main obligations/actions of downstream users and the relevant timelines 


 


 Obligations/Actions Timeline Go to 
chapter(s) 


Obligations 
related to 
communication 
in the supply 
chain 


Identify roles under REACH. 1 June 2007 
onwards. 


2 


Make uses known to the registrants 
(voluntary action). 


By 31 May 2017 
for the phase-in 
substances to be 
registered by 31 
May 2018. 


3 


Identify and apply appropriate measures to 
control the risks communicated in SDS or 
other information supplied. 


Within 12 months 
of receiving a SDS 
for a registered 
substance. 


4 


Check if own use covered in supplier’s 
exposure scenario, and take further action in 
case your use is not covered. 


6 months to 
report 
unsupported use 
to ECHA, 12 
months to 
implement 
measures after 
receiving SDS for 
a registered 
substance. 


4 & 5 


Communicate to the supplier information 
that might call into question the 
appropriateness of the risk management 
measures in any exposure scenario received. 


Without delay. 6 


Inform suppliers of any new information on 
hazards, including classification and 


Without delay. 6 
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labelling.   


Additional 
obligations for 
formulators 
and re-fillers 
only 
 


Provide information to your customers, 
including retailers / consumers, to enable 
safe use of substances or mixtures. This 
should be in accordance with Title IV of the 
Regulation. 


Without delay, for 
information 
specified in Article 
31(9). 


7  


Obligations 
related to the 
substances 
subject to 
authorisation 


Your supplier or you need to apply for an 
authorisation for your use if you want to 
continue to use the substance listed in 
Annex XIV after the sunset date. 


For substances subject to authorisation, 
comply with the conditions of the 
authorisation covering your use, and (if the 
supplier has applied for the authorisation) 
notify your use of the authorised substance 
to ECHA.  


Notify use of 
authorised 
substance to 
ECHA within 3 
months of the first 
supply of the 
substance. 


8 


Obligations 
related to the 
substances 
subject to 
restrictions 


Check compliance with any restrictions on 
the substance. 


As specified in 
Annex XVII of 
REACH. 


8 


Additional 
obligations for 
article 
producers only 
 


Provide information to enable safe use of 
articles you produce or supply containing 
substances of very high concern in 
concentrations above 0.1 % w/w and, if 
requested, to consumers (Article 33 of 
REACH). 


For industrial/ 
professional users 
when supplying 
the article; For 
consumers upon 
request and within 
45 days. 


8 


Additional 
obligations for 
re-importer 


Document that substance(s) are identical to 
those registered in the EEA by someone in 
your supply chain. Have documentation 
according to Article 31 (safety data sheet 
and exposure scenario where applicable) or 
Article 32 of REACH. 


Upon re-import of 
the substance. 


2.1.1  


(Table 5) 
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Receipt of a substance or 
mixture


SDS received? Other information 
received?


Implement advice, 
comply with 


authorisation/
restriction
(section 8)


New information 
on hazard/RMMs?no


Forward upstream 
(section 6)


yes


no


ES(s) attached


yes
yes


Check compliance
(section 4) 


+ auth/rest obligations 
(section 8)


yes


Use(s) covered?


Take actions:
-  Identify use to 


supplier (section 3)
- DU CSA (section 5)
- other (section 4)


no


Are you a  
formulator/re-


filler?


yes


Identify and 
communicate relevant 


information 
(section 7)


yes


Are you an 
article 


producer?


no


Consult section 8 and 
Guidance for 


requirements for 
substances in article


yes


no


You don’t have DU’s 
obligation. Consult 


Appendix 1


END


no


no


- Identification of your role as DU (section 2)
- Collection and communication upstream of 


information on your use(s) (section 3)


- Identify, apply and 
recommend 


appropriate measure 
to control risks
- comply with 
authorisation/


restriction
(section 8)


Are you a 
distributor?


No / Not only


Yes


 
Figure 2 General overview of the actions triggered by information received by the downstream 
users under REACH 
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2 Understanding your roles under REACH 


This chapter provides guidance to assist downstream users to identify their roles under REACH. 


2.1 Identification of downstream user roles 


Your obligations under REACH will depend on the exact activity you carry out in relation to 
each specific substance that you use, either on its own, in a mixture or in an article


24
. Firstly, it 


is important to check that you are not a manufacturer or an importer, as you may then have 
an obligation to register the substances or other obligations related to articles. Secondly, you 
should check if your activities correspond to the roles of a distributor or a consumer, as these 
roles are explicitly excluded from the definition of a downstream user.  Read chapter 2.1.2 
beneath to answer these questions. 


If you come to the conclusion that your activity with regard to a substance is downstream use 
in the meaning of REACH, you need to ascertain which of the downstream user obligations 
apply to you. 


Keep in mind that the requirements under REACH apply to you in relation to the individual 
substances that you use. Therefore, you may have more than one role and you should follow 
Tables 4, 5, 6 and 7 for each of your substances in order to identify all of your roles. 


Furthermore it is to be noted that REACH applies to you also in case you carry out your 
activities individually, i.e. regardless the number of workers or personnel involved. 


2.1.1 Who is a downstream user under REACH? 
 


Article 3(13) 


Downstream user: means any natural or legal person established within the Community, other 
than the manufacturer or the importer, who uses a substance, either on its own or in a 
mixture, in the course of his industrial or professional activities. A distributor or a consumer is 
not a downstream user. A re-importer exempted pursuant to Article 2(7)(c) shall be regarded 
as a downstream user; 


 
There are a number of downstream user roles reflecting the type of activity you carry out and 
your position in the supply chain. The roles of the following actors with downstream user 
obligations are explained in tables 5 and 6. 


Table 5: Downstream user 


• Formulator of mixtures 
• Industrial end-user of substances as such or in mixtures 
• Professional end-user of substances as such or in mixtures 
• Article producer 
• Re-filler. 


Table 6: Other actors treated like downstream user  


• Importer of substances where supplier has nominated an only representative 
• Re-importer of substances. 


24
 In this guidance the term substance means substance as such or in a mixture, unless otherwise indicated. 
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 Table 5 Identification of your role – downstream user 


 


Question Your role as a downstream 
user  


Supporting information, examples 


Do you mix 
substances 
purchased from EEA 
suppliers and mix 
them to make 
mixtures that you 
place on the market? 


 
 


You are a Formulator: Actor 
producing mixtures. 


Your customers/recipients may 
also be formulators if they use 
your mixtures to make other 
mixtures (e.g. if you supply a 
solution of an additive or a 
pigment paste). 


Your customers/recipients may 
be commercial actors (and thus 
either formulators, industrial end-
users or professional end-users 
under REACH) or consumers. 
They may use your mixtures to 
produce articles or apply them in 
other end-uses. This means that, 
once your customers have 
applied your mixture, it no longer 
exists in its supplied form, but is 
either used up in an end-use or 
incorporated in an article. 
Examples include decorative 
paints, cleaning products or 
polymer masterbatches. 


If you only formulate mixtures, and no 
chemical reaction occurs during mixing, 
you do not manufacture any new 
substance. Dissolving a substance in 
water is not manufacturing a substance 
but a use.  In contrast, an activity 
consisting in reacting e.g. acid with base, 
which results in a new substance, would 
be considered as manufacturing 
process


25
 (see table 7 for further details). 


You may be contracted to make a 
mixture by a third party, who owns the 
formulation and places it on the market.  
When making a mixture, you are 
considered a downstream user.  An 
example is a formulator of a detergent 
sold under a retailer’s own brand


26
. 


Do you re-fill 
substances or 
mixtures from one 
container to another? 


You are a Re-filler: Actor who 
transfers substances or mixtures 
from one container to another. 


The transfer of substances or mixtures 
into new/different containers (re-
packaging) is considered a use under 
REACH. Therefore, re-fillers are also 
downstream users, even if they do not 
apply the substances or mixtures in any 
other activity.  


Do you operate at an 
industrial site and 
use substances 
which do not remain 
in the product? 


You are an industrial end-
user: End- user using substances 
which do not remain in the 
product (e.g. applied as 
processing aids) in the context of 
an industrial process. 


If the substance(s) as such or in a 
mixture is not included in the product 
you produce, but is used to facilitate the 
processing or “washed off” after the 
production is finished, you use them 
solely as processing aids.  


25
 For further details on ionic mixtures, see Guidance for Annex V (attachment 1) at echa.europa.eu/guidance-


documents/guidance-on-reach. 
26


An actor may contract a third party (“sub-contractor”) to carry out a specific activity on his behalf. In cases where sub-
contractors manufacture substances, they will have the obligation to register, if the substance is subject to registration 
(see Table 7). This is consistent with the concept of toll manufacturing under Directive 67/548/EEC (see Manual of 
Decisions of Directive 67/548/EEC, 7.4, p.113 available at 
publications.jrc.ec.europa.eu/repository/handle/111111111/5384).  Sub-contractors performing the role of downstream 
users under REACH must comply with the downstream user obligations (see Tables 4 and 5).  The principal actor might 
wish, for reasons of confidentiality, to undertake some of the tasks on behalf of the sub-contractor, e.g. preparing the 
safety data sheet/exposure scenario for the formulation. This does not change the responsibilities of the sub-contractor 
under REACH. The nature of the obligations is determined by the activity agreed upon by both parties in the contract. It 
is advisable that the allocation of the activities between the contractor and sub-contractor should be specified in the 
contract. 


                                           



http://echa.europa.eu/guidance-documents/guidance-on-reach

http://echa.europa.eu/guidance-documents/guidance-on-reach

http://publications.jrc.ec.europa.eu/repository/handle/111111111/5384
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You do not forward any 
substance or mixture to another 
actor. 


Examples of industrial users are users of 
surface cleaners prior to electroplating or 
users of intermediates in chemical 
synthesis.  


Do you operate at an 
industrial site and  
incorporate 
substances into 
articles in the 
context of 
professional activity? 


You are an article producer: 
user incorporating a substance 
into articles. 


For obligations of an article 
producer see the Guidance on 
requirements for substances 
in articles


27
. 


Incorporation of a substance as such or 
in a mixture into an article means: 


a) inclusion into the article matrix, e.g. 
dying of textile fibres; or  


b) application onto the article’s surface, 
e.g. lacquering of steel.  


Do you use 
substances and 
mixtures in the 
context of 
professional activities 
other than industrial 
use? 


You are a Professional end-
user: End-user using substances 
or mixtures in the context of 
professional activity, which is not 
considered an industrial process. 


 


 


Users who apply substances in a 
professional capacity which is not 
regarded as an industrial use. This 
includes craftsmen, and service providers 
that may or may not have a fixed 
workplace / workshop. 


Examples of such users are flooring 
contractors, mobile cleaning companies, 
professional painters, construction 
companies, farmers, and users of 
lubricants for equipment such as 
chainsaws. 


 


Table 6 Identification of your role – other actors treated like downstream users  


 


Question Your role as an actor with 
downstream user obligations 


Supporting information, examples 


Do you import 
substances or 
mixtures from a 
non-EU supplier, 
who has nominated 
an only 
representative? 


You are an importer from a 
non-EU supplier which has 
an only representative who 
has registered the 
substance: If your supplier has 
appointed an only 
representative, you will not be 
considered an importer but a 
downstream user. 


If the non-EEA supplier has an only 
representative


28, this only 
representative takes over the 
responsibilities linked to the import of 
that substance into the EEA. Therefore 
you are regarded as a downstream 
user, even though you purchase directly 
from the non-EEA supplier and not from 
the only representative. It is 
recommended that you ask your non-
EEA supplier whether he has such an 
only representative (if it’s not the case, 
please consult table 7) and request 
written confirmation from the only 
representative that your imported 
substances are in compliance with 
REACH. 


Do you know that a 
substance that you 


You are a re-importer of 
substances: Actor who imports 


You will need to have documentation 
showing that the substance is identical 


27
 Available at echa.europa.eu/guidance-documents/guidance-on-reach. 


28
 An only representative is a natural or legal person who is appointed by a manufacturer of a substance outside the EU 


(who may manufacture substances, mixtures or articles) to fulfil the obligations as importer under REACH.  Example: If 
you purchase from a manufacturer in Japan which has appointed an only representative then you shall be regarded as a 
downstream user. See Guidance on Registration for more information on only representatives 
(echa.europa.eu/guidance-documents/guidance-on-reach).  


 


                                           



http://www.echa.europa.eu/web/guest/guidance-documents/guidance-on-reach

http://www.echa.europa.eu/web/guest/guidance-documents/guidance-on-reach
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import from non-
EU suppliers has 
been originally 
manufactured and 
registered in the 
EU up in your 
supply chain? 


substances, as such or in 
mixtures, which have originally 
been produced in the EU. 


In terms of REACH, you are 
considered a downstream user 
if you can prove that the 
substance was registered in the 
EU by someone in your supply 
chain. 


to that registered in the EU by someone 
upstream in your supply chain. You can 
show this by tracing and documenting 
the supply chain and identifying the 
original registrant of the substance. This 
may apply internally, e.g. for trans-
national companies which have split 
their production over different 
countries, but also for actors not 
belonging to the same company.   


Furthermore, in order to avoid having to 
register the re-imported substance, you 
need to have available, e.g. from the 
registrant, a safety data sheet for 
hazardous substances/mixtures, or 
similar information. 


E.g. a substance in a mixture that you 
bring into the EEA was first 
manufactured in EEA, then exported 
(for example to be formulated into that 
mixture). See Guidance on Registration 
for more information. 


 


2.1.2 Other roles under REACH 


It is important to clarify – for each substance that you use in your activities – whether your 
role with regard to them is that of a downstream user or/and something else. In the next two 
tables the following roles under REACH are explained: 


Table 7: Manufacturers/importers 


• Manufacturer of substances 
• Importer of substances as such or in mixtures 
• Importer of substances in articles. 


 


Table 8: Roles other than downstream user or manufacturer/importer 


 
• Distributor 
• Retailer 
• Re-brander. 


Check the tables beneath to find out if you carry out any of these roles with the substances 
you receive/purchase. If so, then you have additional duties under the REACH Regulation. 
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Table 7 Identification of your role – manufacturers/importers of substances as such, in 
mixtures or articles


29
 


 


Question Your Role is… Supporting information, examples 


Do you produce 
substances or 
extract substances 
in the natural state? 
This includes 
substances created 
while making 
mixtures. 


Manufacturer of a substance, 
either on its own or in one or 
more mixtures.   


See the Guidance on 
registration (in particular 
chapter 2.1 for the 
definition of manufacturer) 


The formation of “substances” during 
the normal use of a substance or 
mixture is, in principle, exempted from 
the registration requirement under 
Annex V. 
For instance, if you use a reactive 
textile dye, there is a chemical reaction 
in your process, but this needs not to be 
registered, as it is a “reaction upon 
use”, which is exempted. In contrast, if 
you produce calcium sulphate, as a by-
product of neutralisation, and place it 
on the market, this is a marketed by-
product and you need to register it 
(manufacturer/importer role).  


Do you import 
substances or 
mixtures from 
outside the EEA? 


Importer of substances as 
such or in mixtures 


See the Guidance on 
registration. 


Substances as such or substances 
contained in mixtures are imported if 
you are responsible for bringing them 
into the customs area of the EEA. If you 
import a polymer, you will need to 
check whether you have to register 
monomers and/ or other substances in 
the polymer. 


Do you import 
articles? 


Importer of substances in 
articles 


See the Guidance on 
requirements for 
substances in articles. 


REACH defines an article as “an object 
which during production is given a 
special shape, surface or design which 
determines its function to a greater 
degree than its chemical composition 
does”.  


If the substance is present in quantities 
over 1 tonne per year in the articles you 
import and is intended to be released, 
you will need to register the substance.  


If the substance is not intended to be 
released, but it is a substance of very 
high concern, you may have an 
obligation to notify ECHA. 


 


Table 8 Identification of roles – roles other than downstream user or manufacturer/importer 


 


Question Role Supporting information, examples 


Are you established 
in the EEA and only 
store or place  
substances, on their 
own or in a mixture, 
on the market, by 


Distributor: Actor who only 
stores and places on the 
market substances, on their 
own or in a mixture  


You are not a downstream 


To be a distributor as defined by 
REACH, you can only store and make 
substances and mixtures available to 
third parties (e.g. resell).  


 


29
 The Guidance documents mentioned in the table are available at echa.europa.eu/web/guest/guidance-


documents/guidance-on-reach. 


 


                                           



http://www.echa.europa.eu/web/guest/guidance-documents/guidance-on-reach

http://www.echa.europa.eu/web/guest/guidance-documents/guidance-on-reach
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supplying or making 
it available, whether 
in return for 
payment or free of 
charge, to a third 
party? 


user, but you do have 
obligations under REACH 


 


Go to Appendix 1 of this 
guidance. 


If you undertake any activity with the 
substance defined as "use" under 
REACH, and do not merely store or 
place it on the market, you will be 
considered a downstream user and 
Table 4 will apply. 


Do you affix your 
brand on a product 
that somebody else 
has manufactured? 


Re-brander: Actor who affixes 
his own brand to a product 
that somebody else has 
manufactured. 


You are not a downstream 
user. You are considered a 
distributor and you do have 
obligations under REACH. 


 


Go to Appendix 1 of this 
guidance. 


If, besides affixing your brand, you use 
the product, as understood under 
REACH, e.g. by transferring the 
substance from one container to the 
other, you are a downstream user and 
have to comply with the downstream 
user obligations. 


Do you sell 
substances, 
mixtures or articles 
to consumers? 


Retailer: Actor who stores and 
places on the market 
substances, mixtures or 
articles to final consumers 
and/or professional users in 
retail stores. 


You are not a downstream 
user, but you do have 
obligations under REACH. 


Go to Appendix 1 of this 
guidance. 


Retailers are a sub-group of 
distributors.   


If you undertake an activity with the 
substance defined as a "use" under 
REACH (note, for example, that refilling 
or mixing paints in-store is considered a 
use under REACH), you will be 
considered a downstream user and 
Table 4 will apply. 
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3 Collecting and communicating information on your 
 uses of chemical substances 


Under REACH, effective communication on the safe use of a substance relies on describing the 
uses in an unambiguous way, in REACH terms. The registrants prepare the chemical safety 
assessment for the whole life cycle of that substance based on information received from 
downstream. When the information registrants receive initially is clear and accurate, they can 
then communicate clear and accurate information for the safe use of the substance 
downstream. 


This chapter explains the life cycle approach to chemical safety assessment under REACH 
(chapter 3.2). It describes how downstream user’s uses can be communicated to the suppliers: 
collective communication via sector organisation (chapter 3.3), considered most practical 
according to the experience gathered so far, and direct communication with the supplier 
(chapter 3.4).  Eventually the chapter explains also what suppliers should do when they 
receive information about downstream user’s use (chapter 3.5). 


3.1 Introduction 


Article 37(2) 


Any downstream user shall have the right to make a use, as a minimum the brief general 
description of use, known in writing (on paper or electronically), to the manufacturer, importer 
or downstream user who supplies him with a substance on its own or in a mixture with the aim 
of making this an identified use. In making a use known, he shall provide sufficient information 
to allow the manufacturer, importer or downstream user who has supplied the substance, to 
prepare an exposure scenario, or if appropriate a use and exposure category, for his use in the 
manufacturer, importer or downstream user’s chemical safety assessment. 


 


REACH gives downstream users the right to make a use known upstream to their supplier
30


. 
This may be done prior to registration, to ensure the use is covered. It may also be done after 
registration, because the use or conditions of use are not covered by the exposure scenario the 
downstream user has received.  


It is not an obligation, and you do not have to communicate your use upstream. For example, 
you may for confidentiality reasons not want to make your use known to others. In that case, 
you need to carry out the chemical safety assessment yourself, if it is required for that 
substance (see chapter 5).  


When the downstream user intends to make the use known to the supplier, he should be 
aware that the supplier has to comply within specified timelines, as indicated in Article 37(3). 
For registered substances the supplier has to comply at least 1 month before the next supply, 
or within 1 month of the request, whichever is later. For phase-in substance for which the last 
registration deadline still applies, the supplier has to comply, provided the request was made  
a minimum of 12 months before this deadline (i.e. before 1 June 2017). See chapter 3.5 for 
more details. 


Identifying uses to the supplier is a crucial step for the whole process, particularly for 
hazardous substances where a chemical safety report is required for their registration. As a 
downstream user you need to comply with the conditions of safe use identified in the chemical 
safety report (see chapter 4). Therefore it is in your interest that i) your uses are known to the 


30
 This right does not apply to recipients of articles. 
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registrant prior to registration and ii) the registrant’s chemical safety assessment is based on 
the actual conditions of use down in the supply chain. 


Registrants are encouraged to actively communicate, for example on their websites, which 
substances they intend to register and which uses they intend to cover in their registrations. 
Another good source for you to check whether your use will be covered is the Section 1 of the 
current safety data sheet – if the use is mentioned there, it will probably also be covered in the 
forthcoming registration and subsequent exposure scenario. Also any other technical 
information received from the supplier or a sector organisation website can give assurance that 
the use will be covered. If you still remain in doubt whether your use of the substance will be 
covered, you could contact your supplier directly. 


3.2 Life cycle of a substance 


Under REACH, the registrants’ chemical safety assessments must cover all life cycle stages of 
the supported uses of the substances they intend to register. The registrants need to consider 
whether the six life cycle stages below are relevant for their substance and hence for their 
chemical safety assessment of it. For this, they need information from their downstream 
users


31
. 


1. Manufacture: A substance is manufactured from raw materials and/or intermediates. 
Activities with the substance during the manufacture, such as chemical processing or 
substance transfers are considered manufacturing. This life cycle stage has no 
relevance for the downstream users. 


2. Formulation: A substance is transferred and mixed with other substances in order to be 
placed on the market in a mixture. This is the activity of formulators. 


3. Use at industrial sites: This life cycle stage covers all uses of a substance carried out at 
industrial sites. The substance may be used in many ways including: as a raw material 
in a process; as a processing aid; for cleaning or sterilising; for incorporation into an 
article. In summary, use at industrial sites covers activities of industrial end-users, 
including producers of articles. 


4. Uses by professional workers: As the name implies, this life-cycle stage covers all 
activities of a substance carried out by professional workers. These activities do not 
take place at industrial sites, and hence the nature of exposure stemming from them is 
different: they can take place anywhere, the potential group of users is large, and the 
amount used by a single user is typically low compared to industrial use. This life-cycle 
stage covers the activities of professional end-users, including craftsmen, cleaners, 
employees in public administration and self-employed. 


5. Consumer uses: This life cycle stage covers all uses of the substance carried out by 
consumers. Consumers are not considered downstream users under REACH. 


6. Article service life: If a substance ends up in an article, the so called service life of that 
article is to be considered under this life cycle stage. In layman terminology this means 
using the article (either by industrial users, professional users or consumers), but it 
must be noted that using an article does not mean “use” as defined under 3(24) of 
REACH. 


31
 For the roles referred to in the steps below, refer to chapter 2.1. 
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It is important to note that information on the waste generated at each stage and possible 
emissions from waste treatments may be relevant and hence to be forwarded, if available, to 
the supplier to support the registration process.  


Figure 3 below depicts in a simplified way potential uses at each stage of the life cycle of the 
substance. 


Manufacture of 
a substance


Formulator 
produces a 


mixture (DU)


Use of 
substance/
mixture by 


industrial end-
user (DU)


Use of substance/
mixture by 


professional end-
user (DU)


Use of 
substance/
mixture by 
consumer


Service life of 
article 


containing 
substance


 


Figure 3 Schematic presentation of potential uses of a substance at different life cycle stages. 
The downstream user uses are marked with “(DU)”.  


3.3 Communicating information on uses via sector organisations 


Collective communication via sector organisations has been found to be an efficient way of 
handling the flow of communication on uses, where such sectors exist.  


The typical approach is for sector organisations to collect information from their members on 
the tasks and activities and to generate “use mappings”. Use mappings collate the uses and 
conditions of use of substances within their sector. They should, to the extent possible, cover 
the whole life cycle of the substances, on their own, in mixtures or in articles. 


The uses are documented in one or more standard description(s) of use for the sector. These 
descriptions are published on the sector organisation websites, and they typically consist of: 


• A brief general description of the use, composed of: 


o a short verbal/technical description of the use; and 


o an agreed set of use descriptors for that use; and 


• A typical set of operational conditions and risk management measures for that use, 
preferably expressed in the format of harmonised exposure assessment elements for 
worker (industrial or professional), environmental and consumer exposure. These 
include, for example: 


o a generic exposure scenario for worker exposure; 


o a specific environmental release category for that use; and 
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o a specific consumer exposure determinant for that use (if relevant). 


Such sector-specific descriptions represent the common understanding within the supply chain 
on the typical uses and conditions of use for a substance. They also help to communicate 
information to suppliers without having to disclose confidential business information or to 
document detailed information on your use. 


You should contact your organisation to know whether such standardised descriptions of use 
exist for your sector. If they do, you should confirm that these standard descriptions cover 
your use and conditions of use. For the typical uses within a given sector this is expected to be 
the case. You should also check whether you understand the safety advice documented in 
these harmonised elements, as you need to comply with the extended safety data sheets that 
result from the sector level use mappings. If you remain in doubt, you should contact your 
sector organisation. 


It may also be that such standardised descriptions of use do not yet exist in your sector, and 
you may be contacted by the sector organisation. If so, you should be able to reply to your 
organisation’s enquiries by describing your use in the harmonised terminology. Templates have 
been developed for gathering use information. You should understand what standardised 
elements have been built, and what information you should provide to your sector organisation 
in order to compile the information at sector level. 


For substances that are yet to be registered, the collection and compilation on information on 
the uses should preferably take place via sector organisations whenever possible. It is 
desirable for you to provide information requested by your sector organisation to develop 
standardised descriptions of use, although it is not an obligation. 


3.3.1 Main elements when communicating information on uses via sector 
 organisations 


The main elements you should be familiar with in order to obtain a clear and standardised 
definition of your use(s) are the following. 


A short verbal/technical description of the use 
It is desirable that the verbal description of typical uses within a sector are harmonised at the 
sector level. For your uses, explain the processes and activities that you carry out with the 
substance (formulators) or mixtures (formulators and end-users), so that harmonisation over 
the whole membership can be done at the sector level. 


Use descriptors 
The verbal description of use is supported by a system of standard use descriptors that 
characterise the different aspects of a given use. These include the main user sector (industrial 
users, professional users or consumers), sectors where end use of substance may happen 
(SUs), application techniques or process types defined from the occupational perspective 
(PROCs), broad conditions of use defined from the environmental perspective (ERCs), chemical 
product type in which the substance is supplied to end use (PCs) and article types where 
substance ends up (ACs). For further information on the use descriptor system, please see 
ECHA Guidance on IR&CSA, Chapter R.12


32
. 


Many use descriptors have been incorporated as input elements into the commonly used 
exposure assessment tools, and a link between the use descriptor and the assumptions on the 
related exposure has been built in the tools. Be aware that the choice of the use descriptor 
may heavily impact the outcome of the exposure assessment. 


Generic exposure scenarios (GES) 
Generic exposure scenarios document the typical conditions of use for a typical product or 


32
 For use descriptor system, please see ECHA Guidance on IR&CSA chapter R.12 available at echa.europa.eu/guidance-


documents/guidance-on-information-requirements-and-chemical-safety-assessment.  
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process within a sector. The conditions of use are expressed in a form that can be fed into the 
commonly applied exposure assessment tools. The applicability of a GES may refer to ranges 
of substance properties (e.g. vapor-pressure-bands or DNEL-bands). GESs have been mainly 
developed to cover conditions of use that are relevant for worker exposure


33
. Some sectors 


have also included environmental exposure in the GESs. 


Specific environmental release categories (SpERCs)  
Specific environmental release categories document the typical use conditions for products and 
processes in a sector from the environmental perspective. This includes the emission factors 
resulting from the use conditions. The conditions of use are expressed in a form that can be 
fed into the commonly applied exposure assessment tools. SpERCs are published on the 
respective web pages of the sector associations.  


Specific consumer exposure determinants (SCEDs)  
Specific consumer exposure determinants document the typical conditions of use related to 
substances in consumer products. The conditions of use are expressed in a form that can be 
fed into the commonly applied exposure assessment tools. This includes information on 
concentration, application form of product and sets of information related to consumer habits 
and practises (e.g. frequency of use, room sizes). 


GES, SpERCs and SCEDs are being developed by many sector organisations.       


3.4 Communicating information on uses directly to the supplier 


Communication via sector organisations may not be feasible, for example where the uses are 
infrequent or exceptional, or where there is not a suitable sector organisation. In such cases, 
you need to describe your use and conditions of use directly to your supplier to have them 
included in the chemical safety assessment. 


If you are a formulator or article producer, you can also collect information on the foreseeable 
uses of your products further down in the supply chain from your customers, with a view to 
provide information on the whole life cycle of the substance to your supplier. In this case, you 
should involve your key customers in the collection of information on the uses further 
downstream. 


When communicating with your supplier on uses, and when collecting information from your 
customers and even further downstream, you are advised to use the publicly available 
templates


34
 or supplier questionnaires developed for the purpose of collecting information on 


uses. They give orientation on which information is needed on the use and conditions of use 
for preparing a chemical safety assessment.  


3.4.1 Main elements when communicating information on uses directly to the 
 supplier 


In requesting that your use becomes an identified use, you must provide sufficient information 
on your own operational conditions and risk management measures to enable the supplier to 
start developing an exposure scenario covering your use. This should include, for example, the 
following: 


• short description of process/activity 


• short description of article type in which you incorporate the substance 


33
 Please note that the term “generic exposure scenario” can be also used to refer to a documentation of a set of 


conditions of safe use. In this case the conditions of use compiled into the generic exposure scenario have been assessed 
safe.  


34
 See the downstream user section of the ECHA website (echa.europa.eu/regulations/reach/downstream-users). 
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• applicable use descriptors


35
 


• applicable SpERC    


• physical state of substance (solid or not) 


• duration and frequency of exposure 


• process temperature if elevated 


• outdoor or indoor activity 


• for indoor activity, if local exhaust ventilation is available 


• respiratory protection and type in place 


• eye protection and type (goggles) in place 


• hand protection and type (gloves) in place 


• concentration of the substance in a mixture 


• release rate from your processes to water, air and soil (if it takes place) 


• environmental risk management measures in place and their efficiency 


• information on measured exposure data available. 


For more hazardous substances and for uses where high exposure is expected, the standard 
set of information may not be adequate for the registrant to finalise the chemical safety 
assessment. You should make him aware, for example, if your uses create aerosol or dust, 
potentially result in direct skin or mouth contact or include application to a large surface 
indoors. Also events in the article service life that may lead to exposure from articles are 
relevant to inform the registrant about. 


The type of information that is needed to enable your supplier to develop an exposure scenario 
is similar to what is collected by sector organisations when they prepare sector-specific 
description of uses. Please refer to chapter 3.3.1 for explanations of these elements. When 
collecting information on your own use, you should structure your information collection, 
depending on which level of detail is needed. 


You are advised to collect information that is readily available within your organisation, for 
example, process descriptions, risk assessments at workplaces, environmental permits or 
measurements of emissions, or exposures related to your products. Appendix 4 to this 
guidance lists EU legislation from which information relevant to REACH may be available. 


If this information is not sufficient for carrying out a CSA (either by you or your supplier), you 
may be able to fill the gaps by talking to technical experts, sales people and others within your 
organisation. 


If gaps remain, you may need to consult external sources. Standard process descriptions may 
be available from industry associations or from regulators. BREF notes


36
 describing specific 


35
 See Guidance on IR&CSA, chapter R.12 at echa.europa.eu/guidance-documents/guidance-on-information-


requirements-and-chemical-safety-assessment. 
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processes or emission scenario documents may be available


37
. The Technical Notes for 


Guidance prepared under the Biocidal Products Directive
38


 may be helpful for substances used 
in biocides and in similar application types or processes. 


3.5 Supplier response on receiving information on customer uses  


As described in previous chapters, a downstream user may contact his supplier to make a 
downstream use known. 


The supplier who deals with the query may be a distributor, a downstream user or a 
manufacturer/importer who has registered the substance. If the supplier is a distributor, he 
should forward the information to his own supplier without delay. If you, as a downstream 
user, are the supplier (such as a formulator who supplies substances as such or in mixtures 
further downstream), you can choose whether to forward the information to your own supplier 
or deal with it directly yourself. 


The supplier dealing with the query can respond in a number of ways, including: 


• The supplier can assess the use and update or prepare a chemical safety 
assessment as applicable. If appropriate, the supplier then provides the resulting 
exposure scenario to the customer. 


• The supplier can conclude that he is unable to include the use as an identified use 
because it is not safe for human health or the environment. In this case, this 
becomes a use he advises against. The supplier must provide the user and ECHA 
with the reason(s) for that decision in writing without delay.  


If the supplier concludes that the use is unsafe, and the downstream user disagrees, they 
should discuss this further. It is possible that the supplier’s assessment is based on incomplete 
or incorrect information, for example not taking into account the specific operational conditions 
or risk management measures that are in place at the site. If this is the case, the downstream 
user should provide additional information on the conditions of use that will enable the supplier 
to revise his assessment. 


If the supplier still concludes that the use is unsafe and he communicates the reasons, the 
supply of the substance can continue if the downstream user carries out a downstream user 
chemical safety assessment and demonstrates that the use is safe (see chapter 5). 


The supplier may need to update the information provided to customers, such as the safety 
data sheet or Article 32 information. 


The supplier has to respect the following timeframes for preparing or updating the chemical 
safety report: 


• For substances which have not yet been registered: the use must be included in the 
chemical safety report and the resulting extended safety data sheet before the deadline 


36
 Best Available Techniques (BAT) reference documents are designed to demonstrate best available techniques for each 


sector covered by the International Plant Protection Convention (IPPC) (available at: eippcb.jrc.ec.europa.eu/reference/) 
. Please note that BREF notes do not necessarily contain treatment efficiencies for specific substances. 
37


 Emission scenario documents are available for various sectors at EU level (Technical Guidance document for the 
assessment of risks according to the new substances directive and the Biocidal Products Directive), and through the 
OECD. They describe specific processes and provide default emission factors for the environment.  
38


 ihcp.jrc.ec.europa.eu/our_activities/public-health/risk_assessment_of_Biocides/guidance-documents. Please note 
that on 1 September 2013 the Biocides Products Regulation entered into operation and ECHA took over the regulatory 
management of biocides. ECHA makes related Guidance documents available on its website.  
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for registration, provided that the downstream user has made his request at least 12 
months before that deadline. 


• For registered substances: the use must be included in the chemical safety report and 
the resulting extended safety data sheet before he next supplies the substance or 
mixture to the downstream user, provided that the request was made at least one 
month before the supply (or within one month after the request, whichever is the 
later). 


It may arise that, for valid reasons, no actor in the supply chain assesses the use. If so, the 
user further downstream should be informed without delay and he needs to take alternative 
action to fulfil his obligations.  


One possible action is to source another supplier who supports his use/conditions of use. If no 
other supplier supports his conditions of use, the downstream user should consider 
implementing the measures in the exposure scenario he receives. Alternatively, if the 
downstream user considers the use is safe under his conditions, he can demonstrate this by 
preparing a downstream user chemical safety report (see chapter 4.4). Another option to fulfil 
his obligations is to substitute the substance or process with a safer alternative. 
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4 Downstream users and Exposure Scenarios 


This chapter describes the obligations for a downstream user upon receipt of information from 
the supplier. In particular it provides guidance on how a downstream user can determine 
whether his use and/or conditions of use are supported by this information. It also describes 
what to do based on the outcome of that evaluation. 


4.1 Legal requirements related to downstream users’ compliance 
 with the information received by the supplier 


Article 37(5) 


5. Any downstream user shall identify, apply and where suitable, recommend, appropriate 


measures to adequately control risks identified in any of the following: 


(a) the safety data sheet(s) supplied to him; 


(b) his own chemical safety assessment; 


(c) any information on risk management measures supplied to him in accordance with Article 
32. 


 


As a downstream user, you are required to identify and apply the appropriate measures that 
allow you to control risks. These measures are normally communicated to you by the supplier 
via the safety data sheet. 


If you are supplying to customers, you may have to communicate appropriate measures to 
them. Chapter 7 provides detailed guidance for formulators supplying mixtures. 


The downstream user should receive a safety data sheet for hazardous substances and 
mixtures. The safety data sheet may include one or more exposure scenarios attached to it. 
Exposure scenarios describe the conditions under which a substance as such or in mixtures can 
be used safely. They are explained in chapter 1 of this guidance and detailed information about 
exposure scenarios is provided in Part D of the Guidance on IR&CSA


39
. 


Article 37(4) relates to the obligation to prepare a chemical safety report for any use outside 
the conditions described in an exposure scenario, unless specified situations apply. These 
cases are described in chapter 4.4.2.  


Article 37(4) 
A downstream user of a substance on its own or in a mixture shall prepare a chemical safety 
chemical report in accordance with Annex XII for any use outside the conditions described in 
an exposure scenario or if appropriate a use and exposure category communicated to him in a 
safety data sheet or for any use his supplier advises against. 


… 


Consequently, the first step when you receive a safety data sheet and attached exposure 
scenario(s), is to check whether your use and/or your conditions of use are covered by that 
scenario. If you supply the substance further downstream (e.g. you are a formulator of 
mixtures), you should also assess if the foreseeable uses of your products containing the 
substance are covered by the exposure scenarios that you have received from your suppliers. 


39
 echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-


assessment.  
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When you check if your use and conditions of use are covered, the outcome of such a check 
may result in the following situations. 


1. Use, operational conditions and risk management measures correspond to those 
specified in the exposure scenario (see chapter 4.3 of this guidance for more 
detail).  


2. Use, operational conditions and risk management measures do not exactly 
correspond to the exposure scenario, but adjustments may be applied to balance 
the differences and maintain as a minimum an equivalent level of exposure (see 
chapter 4.2.4 of this guidance).  


3. Use and/or conditions of use are not covered by the exposure scenario. In this 
case you have multiple options and you will need to decide what action to take. 
Chapter 4.4 of this guidance provides more information. You do not need to take 
further actions


40
 if you are exempted from preparing your own CSR under any of 


the other letters contained in Article 37(4) of REACH. 
 
An explanation on how to check use and use conditions is provided in the following chapter 4.2 
and in the Practical Guidance 13 “How Downstream users can handle exposure scenarios”


41.
 


The obligations of Article 37 are triggered by receiving a safety data sheet with a registration 
number (Art 39.1 of REACH). 


 


4.2  Checking if the use and conditions of use are covered by the 
 exposure scenario  


In order to compare your use(s) and your conditions of use with the information in the 
exposure scenario, you may need to collect information on your own use(s), and the 
foreseeable uses of your products by your customers. Information may be gathered from 
various sources, including documentation prepared for other legislation (e.g. the Chemical 
Agents Directive


42
, compliance with environmental permits under the Industrial Emission 


Directive
43


), workplace measurements and/or emission monitoring data as well as the 
experience of your site personnel, such as technical experts and sales persons. The level of 
detail of the information required will depend on the level of detail of the information in the 
exposure scenario. The meaning of key terms used in this chapter is explained in chapter 1.3 
of this guidance. 


4.2.1 Checking the use  


As first step, you have to check if your use and foreseeable uses of your products are included 
within the “identified uses” covered by the exposure scenarios attached to the safety data 
sheet. Identified uses are named in the safety data sheet, normally under section 1.2 and in 


40
 In this sentence is intended that no further actions are needed under REACH, but there may be actions required under 


other applicable EU legislation on protection of human health and the environment (see appendix 4 for details). 


41
echa.europa.eu/practical-guides.  


42
 Council Directive 98/24/EC of 7 April 1998 on the protection of the health and safety of workers from the risks related 


to chemical agents at work (Chemical Agents Directive), CAD directive. The directive is available at eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:01998L0024-20070628:EN:NOT. 
43


 Directive 2010/75/EU of the European Parliament and of the Council of 24 November 2010 on industrial emissions 
(integrated pollution prevention and control). 
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the title section of the attached exposure scenarios. The naming should be consistent with the 
title of the exposure scenario even though the title section of the exposure scenario may 
contain additional information (e.g. list of use descriptors) which is not necessarily included in 
section 1.2 of the safety data sheet


 44
. There may be different exposure scenarios with 


different conditions of use that relate to the same identified use. Also, one exposure scenario 
can be used for various identified uses with similar conditions of use. A standard system for 
describing uses is provided in Chapter R.12 of the Guidance on IR&CSA and in Chesar Manual 
2


45
. 


4.2.2 Checking processes/activities of the exposure scenario  


The second step is to check if your processes/activities are covered. The activities/processes 
are described in section 1 of the exposure scenario in a short text and/or list of use descriptors 
(i.e. PROCs and ERCs


46
). The activities relating to the identified use will only include those 


where exposure to the relevant substance or substances in mixture is expected. Assess 
whether you carry out activities with the substance or substances in mixture that are not listed 
and may cause higher or different exposures than those listed. 


4.2.3  Checking the conditions of use (OC and RMM) 


4.2.3.1 Comparison of operational conditions (OCs) 


Compare the information given in the exposure scenario with your own operational conditions. 
If you have carried out a risk assessment under the Chemical Agents Directive, you may use 
that information for compliance checking. Information from applications for environmental 
permits may also be a valuable information source. In case of differences between the 
description of conditions of use in the exposure scenario and your own practice it does not 
always mean that the use is not covered. In chapter 4.2.4 of this guidance you may find 
information on how to check if your conditions of use are covered by the exposure scenario.   


The exposure scenario may also specify factors describing basic parameters about the 
surrounding environment or the workplace (for example air volume available) to which 
substances are emitted. This information is important in estimating exposures as it specifies, 
for example, the dilution of a substance in the natural, workplace or consumer environment. 


4.2.3.2 Comparison of risk management measures (RMMs) 


Compare the information given on risk management measures, including their effectiveness, 
with those you apply.  


Effectiveness is the key information related to risk management measures. It is the degree of 
exposure or emission reduction achieved by application of the risk management measure (for 
example local exhaust ventilation reduces the substance concentration in workplace air by 
50%, gloves reduce dermal exposure by 80%). In some cases you may need to make 
qualitative assumptions when the numeric values are not comparable, for example when the 
exposure scenario specifies that a waste gas incinerator should destroy 95 % of the organic 


44
 It is recommended to avoid including potentially long list of use descriptors in section 1.2 of the safety data sheet. 


Alternative and more viable ways are mentioned in the Guidance on the compilation of safety data sheet (chapter 4.1) 
available at echa.europa.eu/guidance-documents/guidance-on-reach. 
45


 ECHA Guidance on IR&CSA is available at echa.europa.eu/guidance-documents/guidance-on-information-
requirements-and-chemical-safety-assessment; Chesar manuals are available at 
chesar.echa.europa.eu/web/chesar/support/manuals-tutorials. 
46


 Use descriptors such as PROCs and ERCs are defined in the ECHA Guidance on IR&CSA, chapter R12 – Use 
descriptor systems available at echa.europa.eu/guidance-documents/guidance-on-information-requirements-and-
chemical-safety-assessment. 
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http://www.echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
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compounds in the waste gas and you only have information on the concentration of organic 
carbon in the emitted waste gas. To find out how effective your risk management measures 
are, you should discuss with technical staff, and/or consult maintenance instructions or 
measurement protocols of technical devices. Furthermore, producers of these devices could 
provide information on functioning and effectiveness. 


Table 9 Checking risk management measures  


 


Information in exposure scenario Outcome of your check  


• Half mask (protection factor 10 assumed) 


• Gloves (nitrile) should be worn 


• No environment related measures needed 
under given operational conditions of use 


• Appropriate half masks are worn 


• Appropriate gloves are used 


• No environmental measures are 
implemented 


Residual paints and empty cans must be 
disposed of as hazardous waste 


Wastes are disposed of as hazardous waste  


 


You can be sure that your risk management measures are covered if their effectiveness is 
equal to, or higher than, what is specified in the exposure scenario. This would be the case if, 
for example, you use half masks with a protection factor of 25 and the exposure scenario 
requires, as a minimum, a protection factor of 10.  


Note that a given risk management measure may have a different effectiveness for different 
(groups of) substances. Gloves may, for example, be more or less suitable for the conditions of 
use or waste gas incinerators may fully destroy organic compounds but have no effect on 
metals. If you are unsure, contact the supplier of the relevant risk management equipment. It 
is also important to mention that the hierarchy of risk management measure defined in worker 
legislation


47 
or best available technologies defined in the environmental legislation (Best 


Available Techniques reference documents (BREFs) adopted under both the IPPC Directive and 
the Industrial Emission Directive


48
), must be taken into account when assessing the 


effectiveness of a risk management measure.  


If you adopt a risk management measure that is considered higher in hierarchy by other 
applicable legislations and more effective compared to the risk management measure in the ES 
you may conclude that your conditions of use are covered. For example the exposure scenario 
indicates use of PPE with 90% effectiveness and you have an enclosed system where residual 
releases are <3% (equal 97% effectiveness). In this case, your risk management measure can 
be considered higher in hierarchy and also more effective and therefore your conditions of use 
are covered. 


4.2.3.3 Discrepancy between OC and RMM’s from different suppliers 


If you purchase a substance from more than one supplier, you may receive exposure scenarios 
and contributing scenarios which are not comparable. They could differ in scope (number and 
types of uses covered), in conditions of use or there may be differences in the substance 
properties. 


You should check if your conditions of use are covered by the most stringent of the exposure 
scenarios received. If so, your use is also covered by the other exposure scenarios.  


47
 Council directive 98/24/EC.  Note that Appendix 4 provides an (not exhaustive) overview of relevant EU legislation. 


48
 BREF documents can be downloaded at eippcb.jrc.ec.europa.eu/reference. 
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If your conditions of use are covered by another exposure scenario received, but do not lead to 
the lowest exposure communicated to you in all exposure scenarios, a competent person 
should undertake the following: 


a. verify that the substance, its properties and the use are actually the same;  
b. confirm that the selected measures ensure safe use, even though they are less 


stringent than measures recommended by other suppliers; 
c. document the justification for your decision. 


When exposure scenarios from different suppliers diverge, you should contact your suppliers 
and inform them of the differences with a view to aligning their exposure scenarios. 
Alternatively one of the actions described in chapter 4.4 could be undertaken. 


4.2.4 Scaling 


If your conditions of use differ slightly from the exposure scenario of your supplier, you may be 
able to demonstrate that, under your conditions of use, the exposure levels (for humans and 
the environment) are equivalent or lower than under the conditions described by the supplier. 
If so, you can conclude that you implement, as a minimum, the conditions described in the 
exposure scenario communicated to you in the safety data sheet. 


The way in which you determine if your conditions are equivalent or lower is termed “scaling”. 
When scaling is applied, modification of one factor can be compensated by modification of 
another factor. Scaling is intended to provide you with a simple way of checking if your 
conditions are “equivalent” to the conditions defined in the exposure scenario. 


If applicable, your supplier should provide information in the exposure scenario to help you to 
determine if your use is covered by scaling the determinants of exposure. 


4.2.4.1  When scaling is applicable 


Scaling is a mathematical approach whereby the conditions of use described in an exposure 
scenario may be modified in order to determine if the actual conditions of use on a 
downstream user site are still covered by the exposure scenario. Safe use of the substance 
must still be assured. The application of scaling may allow you to implement conditions of use 
that differ from those described in the supplier’s exposure scenario without the need for 
further action described in chapter 4.4. 


Scaling can only be applied if the registrant has used an exposure estimation tool in his CSR in 
order to calculate the exposure to humans and to the environment for specific uses of the 
substance. Scaling cannot be applied if the registrant has based his assessment on measured 
exposure data. This is because an assessment based on measured exposure data relates to the 
actual conditions of use during measurement.  


Scaling options applicable to the exposure scenario covering one (or more) uses of a substance 
have to be communicated by your supplier in the extended safety data sheet for the substance 
which is supplied to you. If no scaling rules are provided, then scaling is not applicable to the 
use of the substance. 


Scaling options should be provided in the Section 4 of the exposure scenario “Guidance for 
downstream user” if your supplier has prepared an exposure scenario which is in line with 
ECHA Guidance on IR&CSA Part D and Chesar


49
. 


 


49
 The updated Part G of the Guidance on IR&CSA is available at echa.europa.eu/guidance-documents/guidance-on-


information-requirements-and-chemical-safety-assessment; Chesar Manual 6, Annex 1  provide instruction as well as 
instructions for using the revised ES format developed in the context of Chesar development and can be found at 
chesar.echa.europa.eu/support/manuals-tutorials.  
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If scaling is appropriate, then the information provided by the supplier must include: 


• the mathematical method which has to be applied (this could be a formula, or a web 
interface to a scaling tool or to the same exposure estimation tool used by the supplier for 
his assessment); 


• the (determinants of exposure) parameters which can be scaled; 


• the boundaries of scaling (to what extent changes in some parameters can be 
compensated by variation in other parameters). 


Additional information on methodology of scaling is available in Appendix 2 of this guidance. 
Examples on scaling will be developed and included in the Practical Guide “How downstream 
users can handle exposure scenarios” available on the ECHA website


50
. 


4.2.5  Uses advised against 


If Section 1.2 of the safety data sheet specifies that your use is advised against, communicate 
with your supplier, as described in chapter 3.5. 


After having confirmed the use is advised against, consider the following options: 


• stop this use of the substance as such or in a mixture; 


• switch to a supplier who has covered your use with the necessary risk management 
measures; 


• undertake a downstream user chemical safety report to verify that the use is safe. 


4.3 What to do if the use and conditions of use are covered by 
 the exposure scenario. 


If the conclusion of your check is that your use is covered by the exposure scenario received, 
no further action under REACH is needed.  


You should nevertheless document your check and any action you may have taken to 
guarantee the compliance with the conditions of use in the exposure scenario including the 
outcome from scaling calculations (if applicable). This can be relevant for example to facilitate 
checking the use of other mixtures that you use in the same application. You may also 
consider integrating compliance checking in your health, safety and environmental 
management system. You should also include all the necessary safety information in any 
safety data sheet prepared by you and supplied to your customers. 


If you are applying the ES you have received from your supplier (i.e. you implement the 
conditions of use from the ES you have received from your supplier), you can also use 
measured exposure data to demonstrate that you are working within the boundaries of the ES. 
The results from worker and environmental monitoring can help to verify that exposure levels 
at your site are within the range of the safe use. This information can also be used as 
supporting evidence for inspectors. If your measured data indicates that application of the 
exposure scenario may lead to unsafe conditions of use (e.g. RCR> 1 for humans and/or for 
the environment), you should immediately inform your supplier and take actions to control the 
risks. 


50
echa.europa.eu/practical-guides. 
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4.4 What to do if uses and conditions of use are not covered by 
 the exposure scenario.  


This subchapter aims to assist downstream user in deciding what to do if his use is not covered 
by the conditions of use set out in the exposure scenario. 


4.4.1 Introduction 


You may have established that the use and/or conditions of use of your substance, as such or 
in a mixture, are not covered by the exposure scenario received from your supplier. If so, a 
number of options are available under REACH, as described in Article 37(4). The following list 
summarizes the key options that are available to you: 


1. make your use known to your supplier with the aim of making it an “identified use” and 
included in the supplier’s chemical safety assessment: in this case, you need to contact 
your supplier and provide information on your use/conditions of use (not covered by the 
ES) to allow the supplier to refine his assessment and send you an updated ES covering 
your use/use conditions (see chapter 3.3 and 3.4 of this guidance). The supplier has to 
assess the use within one month or before the next supply, whichever is later.); or 


2. implement the conditions of use described in the exposure scenario you have received; 
or 


3. substitute the substance with a different substance for which an exposure scenario is 
not required or where an exposure scenario(s) is available which covers your conditions 
of use. Alternatively, substitute the process with a  process not requiring the substance; 
or 


4. find another supplier who provides the substance with safety data sheet and exposure 
scenario that covers your use; or 


5. prepare a downstream user chemical safety report (DU CSR) (check first if any 
exemptions apply, see chapter 4.4.2). 


The advantages and disadvantages associated with these options are outlined in Table 10. 


 


Table 10 Options if exposure scenario does not cover the use  


Option This option could be best if Advantages Disadvantages 


Exemptions 
apply  (see 
chapter 
4.4.2) 


Case-by-case No changes in 
process or 
substances / 
mixtures needed. 


 


Make your 
use known 
to your 
supplier 
(see 4.4.3) 


 


- this does not raise confidentiality 
concerns for you; 


- you don’t understand whether 
your use is covered because the 
exposure scenario you received is 
too general or broad. 


- A more specific 
assessment by your 
supplier based on 
your conditions of 
use may show that 
there is no risk. 


- Allow the supplier 
to better understand 
how a customer’s 
use is to be covered 


Your supplier may 
not be able to 
respond 
favourably. 


Implement 
conditions 
of use  (see 


- your use is not covered by the 
(similar) conditions of use in 
several exposure scenarios; 


- Certainty that the 
use is assessed and 
does not pose any 


- Upgrading 
existing or 
introducing new 
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4.4.4) 


 
- you have problems in complying 
with other legislation and consider 
modifying your risk management in 
these areas too. 


risks. 


- Synergies for 
compliance with 
other legal 
obligations. 


- Potential benefit in 
the long run. 


risk management 
measures can be 
costly. 


-  New/different 
OC/RMM can 
conflict with other 
relevant legislation 
with defined use 
conditions. 


- Changes in the 
process may be 
needed. 


- Unnecessary 
additional costs 
due to RMMs 
which may be too 
conservative. 


Substitute 
your 
substance 
or mixture 
(see 4.4.5) 


- you have very few substances or 
mixtures which are not covered by 
the exposure scenario; 


- you want to substitute the 
substances / mixtures also for 
other reasons. 


- Several risks can 
be eliminated or 
reduced. 


- Product quality 
may improve. 


- Substitution may 
require time and 
resources. 


 -Changes in the 
process may be 
needed. 


- Substitution may 
be not possible. 


- Suitable 
substitute may not 
be registered or 
fully assessed yet. 


Find 
supplier 
with 
exposure 
scenario 
covering 
your use  


 No changes to 
current practice, 
except sourcing of 
raw materials. 


Change of source 


Downstream 
user 
chemical 
safety 
report 
(4.4.6) 


- you do not want to disclose 
information on your use- you have 
enough information and expertise 
to do the assessment; 


-OCs and RMMs are relatively 
unique and not representative of 
the sector in general. 


- Safe use is 
demonstrated and 
documented. 


- You can continue 
using the substance. 


- Resource and 
some expertise are 
required.  


- Changes in the 
process may be 
needed if adequate 
control of risks 
cannot be 
demonstrated with 
existing conditions 
of use. 


 


4.4.2 Do exemptions to preparing a downstream user chemical safety report 
 apply?  


If your use is not covered by the exposure scenario, article 37(4) states that you have to 
prepare a chemical safety report, unless one of the six exemptions mentioned in the same 
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provision apply. Therefore, you should first check if any of the exemptions of Article 37(4)(a) 
to 37(4)(f) of REACH apply to you


51
 before commencing a chemical safety report.  


Table 11 lists the exemptions of Article 37(4) of REACH. 


 


Table 11 Checking if the exemptions from the duty of Article 37(4) to prepare a downstream 
user chemical safety report (DU CSR) apply 


 


Exemption 
from Article 
37(4) of 
REACH 


Explanation - your own use  


 


Explanation - customer’s 
use


52
 


37(4)(a) No 
safety data 
sheet required 
for substance 
or mixture  


If your supplier is not obliged to provide you 
with a safety data sheet for a substance, you 
do not have the obligation to prepare a DU 
CSR for your use of that substance.  


 


It is possible that you may receive a safety 
data sheet and exposure scenarios on a 
voluntary basis. This may be, for example, 
the case when a substance is not classified. If 
the SDS is voluntary, the requirement to 
make a downstream user chemical safety 
assessment does not apply.  


If you supply your customers 
with a mixture, but your 
mixtures do not require a SDS 
(e.g. substances are used in 
concentration below threshold 
limits), information according to 
Article 32 of REACH needs to be 
forwarded (see also chapter 7). 


37(4)(b) No 
chemical 
safety report 
is required to 
be completed 
by the  
supplier  


A downstream user chemical safety 
assessment (and consequent DU CSR) is only 
required for those substances in a mixture for 
which the manufacturer or importer 
(registrant) had to complete one, or which 
have not been diluted in the mixture you use 
to below the concentration thresholds in 
Article 14 (2) of REACH. You should find 
relevant information in Section 15 (sub-
section 15.2) of the safety data sheet on 
whether a CSA has been carried out by the 
registrant. Further detail is given in chapter 7 
of this guidance. 


If you make a chemical safety 
assessment for the use of a 
substance in your mixture, you 
only have to consider doing it if 
your suppliers had to make a 
chemicals safety report.  


37(4)(c) Use is 
less than 1 
tonne per year 


See discussion below this table. Note that if you claim this exemption, you need to 
report to ECHA, see chapter 5.5. 


37(4)(d) As a 
minimum the 
conditions of 


See chapter 4.2 of this guidance for details on coverage of as a minimum the 
conditions of use. 


51
 Even if you are exempted from performing a DU CSR, you still have to perform risk assessment and apply measures to 


guarantee safe use of the substance /mixture in accordance to applicable EU EHS legislations (e.g. Chemical Agents 
Directive).   
52


 If you supply substances and/or mixtures down to the supply chain (e.g. you are a formulator), you have to provide 
information about your products to your customers (e.g. via the safety data sheet).  In order to prepare such information,  
you have to assess if the ESs of the substances (as such or in mixtures) that you have received from your suppliers, cover 
also the foreseeable uses of your products by your customers.  If one or more uses by your customers are not covered,  
you have the option to prepare a DU CSR to cover these uses or you may consider other options (see chapter 4.4.1 of this 
guidance). Please check chapter 5 of this guidance for more information on DU CSR and chapter 7 of this guidance for 
information to be communicated on mixtures. For additional information on communication in the supply chain, please 
consult the Practical Guide “How downstream users can handle exposure scenarios”. 
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use are 
covered  


37(4)(e) 
Substance is 
diluted below 
concentrations 
of Article 
14(2) 


If you use a mixture containing a substance below the lowest of the concentration 
thresholds in Article 14(2) of REACH, you do not have to prepare a DU CSR for 
that substance.  Also, if you dilute a substance in your own product below the 
lowest of the concentration thresholds in Article 14(2) of REACH, a DU CSR to 
cover the use of that substance in your product is not required.  Nevertheless, you 
do have to consider all information in compiling your safety data sheet if one is 
required. 


37(4)(f) 
Substance is 
used for 
PPORD 


See discussion below this table. Note that if you claim this exemption, you need to 
report to ECHA, see chapter 5.5. 


Re: Article 37(4)(c) (table 11) – total use of the substance or mixture is less than 1 
tonne per year


53
? 


The amount considered as “used” includes the amount stored as well (even if storage is 
already covered by the ES of your supplier). Furthermore, the tonnage limit applies to the total 
amount used, regardless of the number of different uses, the supplier and whether or not an 
exposure scenario was received. 


If this exemption applies, you are still required (according to Article 37(6) of REACH) to 
consider the use of the substance and identify and implement measures to ensure control of 
risk to humans and the environment based on information received from your supplier. If you 
supply the substance to others, you must identify and communicate appropriate measures to 
your customers in the safety data sheet, if one is required. You also have to report to ECHA 
(see chapter 5.5). 


Re: Article 37(4)(f) (table 11) - Use in product and process orientated research and 
development 


If you are using the substance, as such or in a mixture, in process and product oriented 
research and development (PPORD


54
), you are not required to make a DU CSR, provided that 


“[…] the risks to human health and the environment are adequately controlled in accordance 
with the requirements of legislation for the protection of workers and the environment”. In this 
case you have to report the information specified in Article 38(2) of REACH to ECHA. This also 
applies to research and development activities which you have notified under Directive 
67/548/EEC, as these notifications are no longer valid after June 1st 2008. Note that reporting 
to ECHA is not required for the use in PPORD if this use is less than 1 tonne per year (Article 
38(5) of REACH). 


Note that substances with which you carry out process and product oriented research and 
development could be subject to authorisation requirements or restrictions.  


If you are included in your supplier’s notification for process and product oriented research and 
development, as a listed customer, you will need to implement the conditions communicated 


53
 It should be noted that in the context of Article 37 of REACH the tonnage should be based on the calendar year and not 


on the 3-year average which was designed for registration purposes. 
54


 REACH defines: “Product and process orientated research and development: means any scientific development 
related to product development or the further development of a substance, on its own, in mixtures or in articles in the 
course of which pilot plant or production trials are used to develop the production process and/or to test the fields of 
application of the substance;”. Please note that scientific research and development can cover analytical activities. Please 
refer to Q&A on Application for authorisation nr 585 at echa.europa.eu/support/qas-support/qas. More guidance on 
which activities are regarded as PPORD is given in the ECHA Guidance on Scientific Research and Development (SR&D) 
and Product and Process Oriented Research and Development (PPORD)), available at echa.europa.eu/guidance-
documents/guidance-on-reach. 


                                           



http://www.echa.europa.eu/support/qas-support/qas

http://www.echa.europa.eu/web/guest/guidance-documents/guidance-on-reach

http://www.echa.europa.eu/web/guest/guidance-documents/guidance-on-reach





Guidance for downstream users 
Version 2.1 October 2014 51 


 
by your supplier (including any conditions imposed by ECHA). It is your obligation to 
implement these conditions


55
. If you want to use the substance for other purposes than 


process and product oriented research and development, the substance has to be registered 
for that use (unless exempted). In this case you need to inform your supplier of this to ensure 
that your use of the substance has been registered (in such case you have to receive a safety 
data sheet with a registration number and attached exposure scenario covering your use (if 
applicable) or you need to register the substance for your use).  


If you are using a substance with which you receive an exposure scenario for process and 
product oriented research and development, without being a customer included in the 
notification of your supplier, all the obligations of a downstream user apply. 


4.4.3 Make your use known to your supplier with the aim of having it identified  


It is possible that your use is completely “missing” from the supplier’s exposure scenario 
(chapter 4.2.1). If this is the case, you have the option to make your use known in writing to 
your supplier, with the aim of making it an identified use. See chapters 3.3 and 3.4 of this 
guidance for more detail. 


It is possible that one of the processes/activities for your identified use is completely "missing" 
from the supplier's exposure scenario (chapter 4.2.2). If this is the case, you have the option 
to make your processes/activities known in writing to your supplier, with the aim of including 
them in the exposure scenario. 


4.4.4 Implement the conditions of use of the exposure scenario  


If your conditions of use are not covered by the exposure scenario, you could also change the 
way your substance or mixture is used and implement the conditions indicated in the exposure 
scenario. You should ensure that you consider all exposure scenarios that do not cover your 
use conditions, in order to bring yourself into compliance with all of them in one action. This 
option is particularly worth considering when:  


• exposure scenarios of several substances do not cover your conditions of use and 
similar risk management measures are recommended in them; 


• you have encountered difficulties in complying with existing environmental or 
workers legislation in the past. 


Implementing the exposure scenario could entail: 


• adding new risk management measures; and/or  


• upgrading existing risk management measures; and/or  


• changing the operational conditions according to the information in the exposure 
scenario; 


• changing the process (for example, enclosure of machinery) or product design (for 
example, reducing the concentration of the substance or substance in a mixture in 
your product) according to the information in the exposure scenario.  


 


55
 A safety data sheet must be supplied if the substance or mixture is classified as hazardous according to CLP (or a 


mixture as dangerous according to the DPD until 1 June 2015) or may need to be supplied on request if the mixture in not 
classified as hazardous/dangerous but contains hazardous  substances.  If a safety data sheet is not required, information 
on the conditions to be implemented according to the PPORD notification should be communicated, based on Article 32 
of REACH.  
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If you decide to change your process, or to install additional risk management measures, you 
must implement these within one year after receipt of a safety data sheet with registration 
number and the exposure scenario (Article 39(1) of REACH). 


4.4.5  Substituting the substance or substance in mixture 
Substitution of the substance may be achieved by exchange of raw materials and/or by 
optimising process design in such a way that the substances under question become 
superfluous. If you, as downstream user are planning to substitute a substance with another 
substance you have to be sure that the exposure scenario of the substitute, if required, will 
cover your use and conditions of use. You should also look at the physicochemical properties 
and hazard profile of the substitute in order to assure that the new substance will pose lower 
risks than the original one. Other factors to consider when you plan to substitute a substance 
may be: 


• changes would have to be discussed with customers and potentially tried out with 
the downstream users; 


• changes would have to be clearly communicated in advance to customers who may 
have long requalification times; 


• costs for substitution (e.g. tests, qualification/certification, change of 
processes/equipment etc.); 


• ease and practicability of change;  
• if a substance (as such or in the mixture) is listed on the candidate list (see REACH 


Article 59), it may have to be authorised in future;  
• availability of alternatives; 
• outcomes of a socio-economic analysis. 


 
The Guidance on the preparation for an application for authorisation


56
 contains advice on how 


to assess the availability and feasibility of substitution and could help you in organising 
substitution.   


4.4.6 Downstream user chemical safety report (DU CSR) 
Preparing a DU CSR means that you yourself assess whether the risks from your use of the 
substance as such or in a mixture are adequately controlled. Further information is given in 
chapter 5 of this guidance. 


4.5  Your use is confidential 


You may want to consider that your use of the substance as such or in a mixture is 
confidential. In this case you have the same three options described above to achieve 
compliance with REACH: you can substitute the substance with one that does not require an 
exposure scenario or one that covers your use, you can adapt your use to the exposure 
scenario provided by your supplier or you can prepare a DU CSR that shows adequate control. 


4.6 Timescales for fulfilling obligations 


Article 39 (1) states: 


Downstream users shall be required to comply with the requirements of Article 37 at the latest 
12 months after receiving a registration number communicated to them by their suppliers in a 
safety data sheet. 


56
 echa.europa.eu/guidance-documents/guidance-on-reach.  
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If your use is advised against (as described in the safety data sheet Section 1.2) then within 
12 months you have to: 


• cease that use, or 


• prepare a DU CSR that includes that use. 


If you conclude that your use is outside the conditions described in the received exposure 
scenarios (after checking as outlined in chapter 4), then within 12 months you have to: 


• implement the conditions described in your supplier’s exposure scenario and 
recommend the conditions to your customers; or 


• request your supplier to clarify if your use is already covered and if not, ask him to 
include your use in his assessment; or 


• find another supplier that supports your use; or 


• prepare a DU CSR (unless you qualify for an exemption from undertaking a DU CSR). 


The time period starts on receipt of the safety data sheet with the registration number, 
however it is not possible to check if your use is not covered without the receipt of exposure 
scenarios. It is recommended that if you receive a safety data sheet without any exposure 
scenarios attached that you formally communicate with your supplier to check the reason why. 
Document this action, and if and when you receive the exposure scenario(s). 


 
Article 39(2) 


Downstream users shall be required to comply with the requirements of Article 38 at the latest 
six months after receiving a registration number communicated to them by their suppliers in a 
safety data sheet.  


 
Downstream users must report to ECHA in accordance with the requirements of Article 38 of 
REACH (see chapter 5.1.1) within 6 months after having received a safety data sheet 
containing a registration number. 
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5 Use not covered: preparing a downstream user 
 chemical safety report (DU CSR) 


When a downstream user checks whether his use is covered in the exposure scenario received 
from the supplier, as described in chapter 4, he may establish that his use (including the 
use(s) further downstream) is not covered. 


One of the options presented in chapter 4.4 is to undertake a downstream user chemical safety 
assessment (DU CSR). This chapter provides guidance on carrying out this assessment and on 
documenting it in the DU CSR. The issues discussed in this chapter include: 


• what are the requirements related to the DU CSR; 


• what is scope of the DU CSR; 


• how to carry out the assessment and prepare the DU CSR; 


• how to communicate with ECHA and the customers. 


 


5.1 Legal requirements related to a downstream user chemical 
 safety report (DU CSR) 


Article 37(4) of REACH states that: 


Article 37(4) 


A downstream user of a substance on its own or in a mixture shall prepare a chemical safety 
report in accordance with Annex XII for any use outside the conditions described in an 
exposure scenario or if appropriate a use and exposure category communicated to him in a 
safety data sheet or for any use his supplier advises against. 


 


You are required to prepare a DU CSR for: 


• any use not covered or outside the conditions communicated via an exposure scenario; 


• any use advised against by your supplier (if you choose to continue to use the 
substance, so that you can document that the use is safe).  


Annex XII of REACH sets out the general provisions for downstream users to assess 
substances and prepare chemical safety reports. 


Before commencing a DU CSR, it is advisable to check all your options, and if any of the 
exemptions in Article 37(4) of REACH apply, as described in chapter 4.4. One of these 
exemptions, Article 37(4)(c) is if “the downstream user uses the substance or mixture in a 
total quantity of less than one tonne per year;”. If this applies, the downstream user must still 
ensure that the risks are adequately controlled, as specified in Article 37(6) of REACH: 


 


Article 37(6) 


Where a downstream user does not prepare a chemical safety report in accordance with 
paragraph 4(c), he shall consider the use(s) of the substance and identify and apply any 
appropriate risk management measures needed to ensure that the risks to human health and 
the environment are adequately controlled. Where necessary, this information shall be 
included in any safety data sheet prepared by him. 







Guidance for downstream users 
Version 2.1 October 2014 55 


 
5.1.1 Obligation to report information 


Article 38(1) states: 


Before commencing or continuing with a particular use of a substance that has been registered 
by an actor up the supply chain in accordance with Articles 6 or 18, the downstream user shall 
report to the Agency the information specified in paragraph 2 of this Article, in the following 
cases 


a) the downstream user has to prepare a chemical safety report in accordance with Article 
37(4); or 


b)   the downstream user is relying on the exemptions in Article 37(4)(c) or (f) 


  
You have to report to ECHA if you have to prepare a DU CSR.  


You also have to report to ECHA if you do not need to prepare a chemical safety report 
because you are relying on exemptions from undertaking a DU CSR due to: 


• the use of a substance or mixture in a total quantity of less than one tonne per year 
(Article 37(4)(c)); 


• the use of the substance for product and process oriented research and development 
(PPORD), provided that the risks to human health and the environment are adequately 
controlled in accordance with the requirements of legislation for the protection of 
workers and the environment. Note that reporting to ECHA is not required if the use for 
PPORD is less than one tonne per year. (Article 37(4)(f)). 


If your total use remains less than one tonne per year across all uses, then all uses not 
covered by the received exposure scenarios have to be reported to ECHA. 


Article 38(5) 


Except where a downstream user is relying on the exemption in Article 37(4)(c), reporting […] 
shall not be required in respect of a substance, on its own or in a  mixture, used by the 
downstream user in quantities of less than one tonne per year for that particular use 


 


If you have to prepare a downstream user CSR, you do not have to report a particular use 
(that is, a use not covered) to ECHA that is less than one tonne per year. This exemption 
applies only if your total use of the substance (including uses which are covered by a CSA) is 
one tonne or more per year. The table below summarises the links between the tonnages and 
the requirements. 


Table 12 Summary of total use and “Use not covered” tonnages with associated reporting 
requirements 


 


Total Use  


(tonnes per year) 


Particular Use not 
covered  


(tonnes per year) 


DU CSR required? Need to report to 
ECHA? 


<1 - Exempt Yes 


>1 >1 Yes Yes 


>1 <1 Yes No 
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This is further illustrated with the examples below:  


 
Example 1:  You use a registered substance of total 5 tonnes per year (total use >1 tonne 


per year). You use 0.8 tonnes of it in a spray application process, and the 
remaining 4.2 tonnes in a dipping process. Your spray application use is not 
covered in the exposure scenarios you receive, but your dipping use is covered.  


• You have to prepare a DU CSR as per Article 37(4), because your supplier 
and the other actors up the supply chain do not attach an ES to the 
safety data sheet to cover your spray application process and your total 
use of the substance is more than one tonne per year.  


• You do not have to report to ECHA, because the particular use not 
covered (spraying) is less than one tonne per year while your total use is 
more than one tonne per year. This corresponds to the last row in Table 
12. 


Example 2:  You use a registered substance of total 0.8 tonnes per year and use all of it in a 
spray application process. Your use is not covered in the exposure scenarios you 
receive.  


• You do not have to prepare a DU CSR because your total use of the 
substance is < 1 tonne per year.  


• You do have to report to ECHA that your use is not covered. This 
corresponds to the first row in Table 12.  


Details on how to report to ECHA are provided in chapter 5.5 and on the Downstream User 
pages of the ECHA website


57
. 


5.2 What is a chemical safety assessment and report  


A chemical safety assessment aims to identify the conditions of use under which a 
substance can be used safely throughout its entire life-cycle. It includes hazard and exposure 
assessments, as well as a risk characterisation. The registrant of a substance carries out an 
assessment and documents it in the chemical safety report as part of the registration 
process. The registrant’s chemical safety report is submitted to ECHA. The complete report is 
not made publicly available. 


Exposure scenarios are a core element of the chemical safety assessment of certain hazardous 
substances


58
, and describe operational conditions and risk management measures that provide 


adequate control of the risks. Relevant information from exposure scenarios in the registrant’s 
chemical safety assessment are communicated to downstream users. The exposure scenario 
for communication is annexed to the safety data sheet. They should include practical and 
proportionate information against which a downstream user can check his use(s) without need 
for further assessment.  


57
 echa.europa.eu/regulations/reach/downstream-users. 


58
 Substance meeting criteria specified in Article 14(4) of REACH. 


                                           



http://www.echa.europa.eu/web/guest/regulations/reach/downstream-users
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5.3 What is a downstream user chemical safety report (DU CSR) 


When a downstream user has decided to perform a chemical safety assessment, a DU CSR 
documents the results of that assessment. The assessment establishes conditions of use to 
ensure that the risk (to human health and environment) for the use(s) not covered in the 
received exposure scenarios is adequately controlled. 


A DU CSR is a different and generally smaller undertaking than the CSR required for 
registration. The differences include the following: 


• You do not have to make a hazard assessment. This is the detailed information reported 
in sections 1 to 8 of a registrant’s chemical safety report. A DU CSR is usually based on 
the hazard information provided in the safety data sheet, unless a downstream user 
chooses to carry out his own hazard assessment. 


• You only assess the uses not covered by your supplier. This is much less than the 
registrant’s chemical safety report which assesses all identified uses of the substance 
(this is the information reported in sections 9 and 10 of a registrant’s chemical safety 
report). 


• You do not need to use IUCLID, the software used by registrants to submit dossiers to 
ECHA. 


• The DU CSR is not submitted to ECHA. It may be checked by the national enforcement 
authority and needs to be kept available by the downstream user. 


If the assessment establishes that the risk is not adequately controlled, then changes to your 
conditions of use must be implemented and the assessment must be repeated. If you are a 
supplier, you may need to communicate information from the assessment you carried out in 
the safety data sheets that you provide to your customers. 
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Figure 4 Work process for downstream user chemical safety assessment 


5.4 Key steps for the downstream user chemical safety 
 assessment  


The approach taken for a downstream user chemical safety assessment under REACH is similar 
to that for risk assessments at workplaces and for the environment, with the differences 
stemming from the specific legislative requirements. The work process is illustrated in Figure 4 
and the main steps are outlined below. It is expected that the person undertaking a DU CSR 
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has some expertise and competence in undertaking risk assessment. Parts D and E of the 
Guidance on IR&CSA


59 
provide additional and detailed guidance. 


i. Identify the uses to be assessed 


Start the process with the identification of the uses to be assessed. Begin with 
your use of the substance, and cover any identified uses further down the supply 
chain, if you have decided to cover your customers’ uses. 


ii. Review the hazard information provided by your supplier 


Determine if the exposure related hazard information provided in Section 8 of 
the safety data sheet received from your supplier is adequate for the identified 
use(s). Normally all relevant exposure routes should have been considered and 
data provided where attainable. In case of difficulties, such as how to deal with 
missing information, consult chapter 5.4.1 for how to proceed. 


iii. Generate exposure scenarios for the uses you want to assess 


Develop initial exposure scenarios, containing a technical description of 
processes and/or activities carried out with the substance, and the operational 
conditions and risk management measures for the uses to be assessed. See 
chapter 5.4.2. 


iv. Estimate the exposure 


The exposure estimation provides a firm basis on which to demonstrate that 
exposure is adequately controlled. The potential for exposure can be estimated 
using measured exposure data, exposure estimation tools or control banding. 
Section 9 of the safety data sheet provides physical and chemical properties of 
the substance which a DU might find useful for carrying out the exposure 
estimation. Part D and Chapters R14 to R18 of the Guidance on IR&CSA provide 
advice on exposure estimation. 


v. Characterise the risk 


Compare estimated exposure levels with quantitative or qualitative hazard 
information, to show that the risks are adequately controlled. For quantitative 
assessment this is referred to as the risk characterisation ratio (RCR). If, based 
on the initial ES, the risks are not adequately controlled, further iterations are 
needed, to refine the conditions of use until the risk is shown to be adequately 
controlled. More information on risk characterisation can be found in the Part E 
of the Guidance on IR&CSA. 


vi.  Document in the DU CSR 


59
 echa.europa.eu/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment. 


 


                                           



http://www.echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
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The assessment, including the final exposure scenarios indicating that the risk is 
adequately controlled must be documented in the DU CSR. Information on safe 
use relevant for the next level of DU (and further) in the supply chain must be 
integrated into the extended safety data sheet, if applicable. 


5.4.1 Review the supplier’s hazard information (and adapt if necessary) 
Safe threshold values must be provided by your supplier (Section 8.1 of the safety data sheet 
(REACH Annex II)) where a CSR is required, and they have been derived. These values will 
also be reported on the ECHA web pages "information on chemicals"


60
. Normally, a 


downstream user will use the DNEL/PNEC values provided. 


Note that a REACH chemical safety assessment is based on DNEL/PNECs rather than 
occupational exposure limit (OEL) values or emission limit values. 


In exceptional cases you may find that:  


(i) DNELS/PNECs have not been provided 


(ii) you decide that the supplier’s hazard assessment is not appropriate 


 
(i) DNELs/PNECs not provided 


This may simply be an oversight on the part of your supplier, so you should formally 
communicate with the supplier to check why the relevant DNEL or PNEC is not available. 


It may be the case that the DNELs/PNECs have not been derived. If you have sufficient REACH 
experience and technical competence (for example, if you have done your own registrations), 
you may decide to: 


- ask your supplier (or his supplier) to forward an inquiry to the SIEF, to ask if there are 
other members in the SIEF interested in, or currently deriving, that value; 


- derive the value yourself using Chapters R8 and R10 of the Guidance on IR&CSA
61


 and 
the Practical Guide “How to prepare toxicological summaries in IUCLID and how to 
derive DNELs” 


62
 (note that this requires a high level of toxicological and 


ecotoxicological expertise). 


If, after having reviewed the evidence/relevant data, you determine that a DNEL/PNEC cannot 
be derived, you may decide to undertake a qualitative risk assessment. In this case you may 
refer to Part E of the Guidance on IR&CSA and to Practical Guide “How to undertake a 
qualitative human health assessment and document it in a chemical safety report”


63
. This 


practical guide assumes some knowledge of the intrinsic properties of the used substances 
characterised through CLP and the resulting risk assessments of chemicals. 


 


 


 


60
 echa.europa.eu/information-on-chemicals. 


61
 echa.europa.eu /guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment. 


62
 echa.europa.eu/ practical-guides. 


63
 echa.europa.eu/ practical-guides. 


                                           



http://www.echa.europa.eu/web/guest/information-on-chemicals

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://www.echa.europa.eu/web/guest/practical-guides

http://www.echa.europa.eu/web/guest/practical-guides
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(ii) Supplier’s hazard assessment is not appropriate  


If, based on your knowledge of the substance, you decide that the hazard information received 
is not appropriate, you may formally communicate with your supplier. You should provide your 
reasoning, and ask him to review the hazard information. 


If you have sufficient REACH experience and technical competence (for example, if you have 
done your own registrations), you may decide to update the hazard assessment yourself, using 
the relevant sections (e.g. Part B, Chapters R.2-R.10 etc.) of the Guidance on IR&CSA.  


5.4.2 Develop exposure scenarios (for uses not covered) 
Downstream users are normally familiar with the conditions of use for the use(s) not 
supported. The substances are generally used onsite, or for a use that a customer has 
informed you about. Consequently there is a good basis for developing exposure scenarios. 


Generic exposure scenarios have been developed by some industry sectors and some 
companies. These apply to various substances / mixtures and cover a broader range of 
conditions of use. If your sector has developed such generic exposure scenarios that are 
applicable for your use, you can utilise these as a starting point, and adapt them if necessary. 


The risks for workers, the environment and consumers should be considered. When the 
substance is part of an article, the life-cycle of the article should also be taken into 
consideration. Waste stages, if relevant, should also be included.  


If you are a supplier and will be communicating the exposure scenarios to your customers, it is 
advisable that you work with the standardised use descriptor system (see the Guidance on 
IR&CSA, Chapter R.12: Use descriptor system


64
). 


You may also be notified of a use by your customers; in this case you may decide if you want 
to cover it in your chemical safety report or to notify it up the supply chain (to your 
supplier(s)). 


You may be able to demonstrate, based on qualitative considerations, that certain exposure 
routes are negligible and do not have to be quantified to be confident that risk is controlled. 
Some arguments and examples are provided in Chapter R.5 of the Guidance on IR&CSA. 


5.4.3 Exposure Estimation  
Exposure estimation is important both for quantitative and qualitative risk assessments. There 
are a number of ways in which the exposure can be estimated and the risk characterised, 
including: 


A. Measured exposure data 


B. Exposure estimation tools 


C. Control banding  


A. Measured exposure data 


Measured exposure data refers to personal exposure or environmental emission measurements 
undertaken for the activity / process category of interest or similar tasks. Many downstream 
users are likely to have measured exposure data available, which were undertaken in 
accordance with their environmental health and safety monitoring program. 


The reliability and representativeness of any data used needs to be assessed as the purpose 
for which it was collected may affect how it can be used in a REACH exposure assessment. Due 


64
 echa.europa.eu/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment. 


 


                                           



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
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consideration should be given to the basis and conditions under which the data was collected 
and the standards and protocols implemented for data collection (e.g. EN 689 for assessing 
workplace atmospheres, or “Testing Compliance with OELs for Airborne Substances” (BOHS, 
2011) etc.). This should be documented in the DU CSR. Further information is provided in the 
Guidance on IR&CSA, Chapter R.14: Occupational exposure estimation


65
. 


If measured exposure data is not available, suitable analogous data may be appropriate. This 
is typically data based on similar operations, using the same substance or data based on the 
same operation, but for similar substance properties. When using analogous data, the assessor 
must ascertain that his estimation gives a result on the safe side, to avoid an underestimation 
of the risk. 


B. Exposure estimation tools 


A number of exposure estimation tools are widely available, such as: 


a. DU CSR / Scaling tools (typically based on Ecetoc TRA) 


b. Ecetoc TRA (worker, consumer, environment) 


c. Stoffenmanager (worker) 


d. Advanced Reach Tool (ART) (worker) 


e. EUSES (environment) 


f. ConsExpo (consumer) 
 


These tools are publicly available, and are free of charge. Links and summary descriptions of 
the tools, including applicability and limitations, are provided in Chapters R.14, R1.5 and R.16 
of the Guidance on IR& CSA, where additional approaches and tools are also described. The 
tools vary in their level of sophistication and applicability. Some are conservative screening 
models, others incorporate greater specification of parameters, giving a more robust 
estimation for certain scenarios. 


The correct use of these tools and interpretation of the results requires expertise. 


C. Control banding  


A control banding tool, such as the EMKG-Expo-Tool, can be used for inhalation exposure 
calculations in the working environment. This is an exposure predictive tool which is based on 
the assumption that the workplace exposure is determined by the exposure potential of the 
handled substance and the applied control strategy. Based on information on the substance 
and conditions of use, the tool predicts a lower and an upper value for the exposure range. The 
upper value of the exposure range should normally be used for the risk characterisation, i.e. 
the comparison with the DNEL-value. 


The EMKG-Expo-Tooltool can be downloaded from the Internet
66


. Its application in chemical 
safety assessment is described further in Part D and in Chapter R.14 of Guidance on IR&CSA 
Stoffenmanager can also be used as a control banding tool and it’s available on the internet.  


Chapter R.14 explains that several control strategies (with different RMMs) can be selected and 
the effect of these strategies on the exposure estimate can be calculated. 


65
 echa.europa.eu/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment. 


66
 reach-helpdesk.de/en/Exposure/Exposure.html. 


                                           



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
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5.4.4 Characterise the Risk 
 


To characterise the risk, compare exposure levels to quantitative or qualitative hazard 
information (REACH Annex I, 6). When suitable predicted no-effect concentrations (PNECs) or 
derived no-effect levels (DNELs) are available, derive risk characterisation ratios (RCRs) in 
order to decide if risks are adequately controlled for each environmental compartment and for 
each human population known to be or likely to be exposed (REACH Annex I, 6.4). If all risk 
characterisation ratios are below 1, the risk is considered as adequately controlled and the 
conditions of use can be documented as the “final exposure scenario”. This is termed a 
quantitative risk characterisation. 


 


Risk Characterisation Ratio RCR =    


 


DNEL: Derived No Effect Level 


PNEC: predicted no-effect concentrations 


If there are no DNELs/PNECs to compare with because of non-threshold effects, carry out a 
semi-quantitative (in case a DMEL


67
 is available) or qualitative assessment of the likelihood 


that these effects are avoided when exposure scenarios are implemented (REACH Annex I, 
6.5). The methodologies used are often based on hazard and control banding, and may be 
applied as long as there is sufficient justification that under the conditions of use the risk is 
controlled. Further information can be found in the Practical Guide “How to undertake a 
qualitative human health assessment and document it in a chemical safety report”


68
.  


Site-based risk assessments carried out due to the requirements of other legislation may also 
provide useful information. 


5.4.5 Documenting the downstream user chemical safety assessment in the 
 report  


When documenting the downstream user chemical safety assessment, include all relevant 
headings of the chemical safety report format given in Annex I of REACH. 


The DU CSR includes: 


Part A. A declaration that the risk management measures outlined in the relevant exposure 
scenarios are implemented by the downstream user for his own uses and that the 
risk management measures outlined in the exposure scenarios for the identified uses 
are communicated down the supply chain (as applicable). 


Part B. Information on the DNELs/DMELs/PNECs used and additional information on your 
own hazard assessment, if performed, the exposure assessment (with any necessary 
argumentation and supporting documents) and risk characterisation for all assessed 
uses. This corresponds to sections 9 and 10 of the format in section 7 of Annex I. 


 
You are not required to submit the DU CSR to ECHA. You are, however, required to keep the 
chemical safety report up to date and available. It is advisable to check any new safety data 


67
 Derived minimum effect level. 


68
 More information can be found by reading the Practical Guide “How to undertake a qualitative human health 


assessment and document it in a chemical safety report” available at echa.europa.eu/practical-guides.  


Exposure 
_________________ 


DNEL or PNEC 


 


                                           



http://www.echa.europa.eu/web/guest/practical-guides





64 
Guidance for downstream users 


Version 2.1  October 2014 


 
sheet you receive for the substance to establish whether relevant data which may affect your 
assessment has changed. 


5.5 Reporting to ECHA 


If you are required to report to ECHA (termed a Downstream User Report), two options are 
available:  


 


(i) a Webform via the downstream user pages of the ECHA website
69


: this is 
recommended for most downstream users, in particular those who are not familiar 
with IUCLID 


(ii) via REACH-IT/IUCLID: this is recommended for downstream users who are already 
users of IUCLID and who want to maintain their report records in the REACH-IT 
system. Support is provided by the Data Submission Manual “How to prepare and 
Submit a Downstream user report using IUCLID 5”


70
. 


If you need to report that classification
71


 is different to that of your supplier you can only do 
that using option (ii), via REACH-IT.  


You should go to the web page on downstream user reports
72


, to select which reporting option 
you want to use. 


The information to be provided for unsupported uses includes: 


• the identity and contact details of the downstream user; 


• the registration number of the substance; 


• the identity of the substance; 


• the identity of the supplier;  


• a brief general description of the use(s) and conditions of use; and 


• a proposal for additional testing on vertebrate animals if this is foreseen. 


 


The brief general description of use should identify the use(s) not covered, describe the  
factors which influence the exposure levels and outline the main risk management measures. 
It is not a chemical safety report. The downstream user report should be available onsite for 
inspection by national authorities. 


5.6 Annex relevant Exposure Scenario(s) to updated SDS 


If you have prepared a DU CSR for your customers’ uses you are required to place the relevant 
exposure scenarios (for communication) in an annex to the safety data sheet you supply to 
them (Article 31(7) of REACH). 


69
 echa.europa.eu/regulations/reach/downstream-users. 


70
 echa.europa.eu/support/dossier-submission-tools/reach-it/data-submission-industry-user-manuals. 


71
 According to Regulation (EC) No 1272/2008 (CLP Regulation). 


72
 echa.europa.eu/regulations/reach/downstream-users/downstream-user-reports.  
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As part of the communication, information on scaling should also be provided, where scaling is 
applicable. For more details on scaling, including the principles, the communication of scaling 
options, and the boundaries of scaling see Appendix 2. 


More information is provided in the Guidance on the compilation of safety data sheets
73


. 
Chapter 7 of this guidance provides more detailed guidance for communicating information on 
mixtures. 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


73
 echa.europa.eu/guidance-documents/guidance-on-reach. 


 


                                           



http://www.echa.europa.eu/web/guest/guidance-documents/guidance-on-reach





66 
Guidance for downstream users 


Version 2.1  October 2014 


 
6 Communicating new information on hazards and risk 
 management measures upstream 


This chapter provides guidance on how to comply with the obligations placed on downstream 
users by REACH to: 


• communicate new information on the hazardous properties of substances and 
mixtures up the supply chain to suppliers; 


• communicate up the supply chain any information that might call into question the 
appropriateness of risk management measures identified in a safety data sheet; and 


• report to ECHA if his classification of a substance is different from that of his 
suppliers. 


6.1 Introduction 


Sometimes you may not agree with the information provided to you by your supplier via an 
extended safety data sheet. If you consider that the proposed risk management measures are 
not appropriate, or if you, for a justified reason, classify your substance differently to your 
suppliers, you need to take action to inform your supplier or report to ECHA, respectively. 
Moreover, you may have additional information concerning the substance. In this case you 
need to actively communicate this to your supplier(s). 


6.2 Communicating new information on hazardous properties up 
 in the supply chain 


Article 34  


(a): Any actor in the supply chain of a substance or a mixture shall communicate the following 
information to the next actor or distributor up the supply chain: 


(a) new information on hazardous properties, regardless of the uses concerned; 


With any substance or mixture you receive, you may receive information from your supplier, 
either in the form of a safety data sheet or information according to Article 32 of REACH. If you 
receive no specific information, it should mean that the suppliers have concluded that the 
substance or mixture is not hazardous and can be handled without any specific risk 
management measures. 


There is no definition in REACH of what constitutes “new” information, or what source and 
quality of data is acceptable. New information may relate either to substances or to mixtures. 
The main criteria for deciding whether you hold new information are that: 


• the information is not communicated to you by your supplier; 


• the information is not available in public data bases or literature; 


• the information is relevant for the substance or mixture you receive from the 
supplier;  


• you have good evidence to support the information; 


• the information could have consequences for the management of the risks of the 
substance. 
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New information could be observations on any adverse effects on human health or the 
environment (e.g. observations on acute human health effects at workplace) or, if you have 
carried out testing of substances and mixtures, results of those tests. 


For non-classified substances and mixtures, you may not receive any information from your 
supplier at all. In this case, the obligation to inform suppliers about “new information” also 
applies. Therefore if you have an indication that a substance or mixture for which you have 
received no information (neither according to Article 32 nor a safety data sheet) is hazardous, 
you should inform your supplier of this. 


Table 13 below lists the Sections of the safety data sheet which you should check against your 
own information on the substance. If your information is different from that in your supplier’s 
safety data sheet, you must communicate this up in the supply chain to him. 


Table 13 Forwarding information on classified substances and mixtures 


 


Information 
received under a 
given Section of the 
safety data sheet 


Substance 
/ Mixture 


“New information” and requirements / conditions 
to forward it up the supply chain  


2: Hazards 
identification 


 Substances: it is obligatory to forward new information 
on hazards, including new information from testing and 
other sources that change the classification of the 
substance.  


Mixtures: if you test the mixture you purchase and this 
information differs from that in the safety data sheet of 
the supplier, it is obligatory to forward this information, 
or if you recognize that the classification of the mixture 
is obviously incorrect or incomplete 


8: Exposure limit or 
biological values 


 In national or other Community legislation and/or 
workplace risk assessments different limit values are 
imposed on you. You should inform your supplier if 
specific limits applicable in your case change. 


8: Derived no effect 
levels (DNELs) and 
predicted no effect 
concentrations 
(PNECs) 


DNELs & 
PNECs in 
mixture 
SDS may 
refer to 
different 
substances. 


If you carry out tests, e.g. in the scope of a DU CSR to 
refine a PNEC/DNEL value, it is obligatory to forward the 
information upstream. 


If you do not test, but reach different conclusions on 
these values, e.g. because you use different data or 
interpret it differently, you may communicate this 
information upstream.   


9: Physicochemical 
properties 


 New information from testing, practical experience, or 
other sources, should be forwarded to your supplier, if 
relevant to the substance or mixture you obtained from 
him. 10: Stability & 


reactivity 
 


11: Toxicology  


12: Ecotoxicology  


(2), (3), 15, (16): R-
phrases or hazard 
statements 


 Contact your supplier to clarify whether your supplier 
has classified differently than yourself or has made a 
mistake in the safety data sheet.  


 


Any actor holding new information on hazards should report to his immediate supplier, 
regardless of whether or not his supplier is the registrant of the substance. You may first want 
to communicate only the fact that you have new information on a substance or mixture, and 
the result. You do not have to forward the test report. If your supplier is interested in 
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obtaining the full study report, you may wish to negotiate the conditions for providing such 
information. Please note that if you yourself receive new hazard information from your own 
customers, you are required to pass the information to the next actor up the supply chain. 


Note that the downstream user has also the option to request to become a member of a SIEF 
as “data holder” with the intention to share relevant information. For more information please 
consult the Guidance on data sharing


74
. 


There are no specific deadlines for communicating information on hazards upstream. You 
should always do so as soon as you become aware that, compared to the information received 
from your supplier, you have “new information”. The requirements relate to the main body of 
the safety data sheet, as well as the exposure scenario. Note also that this type of supply 
chain communication does not involve any reporting to ECHA. 


New information on hazards may influence your supplier’s recommendations on risk 
management measures. If you are a formulator, you should assess whether the new 
information warrants that new safety information is communicated with your mixture to your 
customers (see also chapter 7 of this guidance). 


6.3 Communicating on the appropriateness of the risk 
 management measures upstream 


REACH Article 34: Any actor in the supply chain of a substance or a mixture shall communicate 
the following information to the next actor or distributor up the supply chain: 


(a)[…] 


(b) any other information that might call into question the appropriateness of the risk 
management measures identified in a safety data sheet supplied to him, which shall be 
communicated only for identified uses. 


This provision of REACH aims at ensuring that the risk management measures communicated 
to you in a safety data sheet and/or exposure scenario, and which you are required to 
implement, are adequate to control the risks. It is also your means to react to the supplier’s 
recommendation of measures which are not technically feasible. In short, communicating any 
information calling into question the appropriateness of risk management measures to your 
supplier will contribute to a better quality of safety data sheets. The communication 
requirements relate to the main body of the safety data sheet, as well as the exposure 
scenario. 


Information on risk management measures under Section 8 of the safety data sheet addresses 
measures for all identified uses. They are described in a general manner or just refer to the 
use-specific risk management measures in the attached exposure scenarios. This subchapter 
gives some examples of when you may consider the risk management measures 
recommended under Section 8 of the safety data sheet to be inappropriate. This applies to 
both quantitative and qualitative measures. 


• The recommended measures are not effective for the type of substances: for 
example, your supplier recommends waste gas incineration during the processing of 
a mixture containing metals. The incineration will remove organic compounds but 
not metals (which will be released as themselves or as various compounds of the 
metals). 


• The recommended measures are overprotective: for example, full arm gauntlets for 
a substance which is not classified for acute effects. The recommended measures 


74
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relate to exposure routes that do not occur: an example would be that a gas 
scrubber is recommended for a non-volatile substance. 


If your current practice differs from the recommendations, it may mean not only that the 
recommended measures are inappropriate, but also that the measures are applicable for other 
identified uses but not for yours, or that your current use of the substance or mixture is not 
safe. Another reason may be that your installations are adapted to other and more hazardous 
substances and therefore you have more strict conditions of use than proposed by your 
supplier. This does not necessarily mean that the recommended risk management measures 
are inappropriate. Check why you use the substance as such or in a mixture differently and 
document the findings. Information from technical staff (measures are not feasible) or health, 
safety and environmental management (risk assessments / measurements / new information 
on hazards) may be helpful. 


When communicating on inappropriate risk management measures, REACH does not specify 
what information exactly you should forward, or in what format. You need to provide sufficient 
information to justify why you consider that the recommendations are not appropriate. The 
type of information depends on the reason why you call into question the recommendations. If 
you regard the measures as ineffective or overprotective, you need to indicate why this is the 
case, perhaps with reference to your own operational conditions and the findings of your risk 
assessments. If the recommendations contradict classification and labelling or existing 
legislation (e.g. hierarchy of RMM established by the Chemical Agents Directive), reference to 
this is sufficient. When you are forwarding information concerning risk management measures 
in the exposure scenario, it can include, for example, the documentation of your exposure 
scenario check, measurement results or any other type of information supporting the 
conclusion that the measures are inappropriate. 


Apart from reacting to communicated risk management measures, you may also provide 
information pro-actively to your supplier, in order to make sure that his exposure scenario will 
cover your conditions of use (see chapter 3 of this guidance). 


When your supplier receives information from you, he should review his chemical safety 
assessment and determine whether changes are needed to risk management measures, either 
in the main body of the safety data sheet, in the relevant exposure scenario(s) or both. He 
may then respond either by changing his recommendations according to your information or 
by arguing that your information does not call into question his recommendations. In this case, 
your supplier may not change his recommendations and you may not receive an updated 
safety data sheet. He may also decide not to redo his assessment because he considers it too 
burdensome, or conclude that based on the new information your use is a use advised against. 
For your options in this situation, please see chapter 4 of this guidance. 


6.4 Reporting new classification of a substance to ECHA 


Article 38(4): A downstream user shall report to the Agency if his classification of a substance 
is different to that of his supplier. 


 


If you classify a substance, and  your classification is different from that of all of your suppliers 
(as communicated in the safety data sheet under Section 2 for a substance as such, or Section 
3 for the substance as a component of a mixture), you must report your classification to ECHA.  
This information is added to the C&L information for that substance in ECHA’s database.  


Before you report your classification to ECHA, it is recommended that you contact your 
supplier(s) to discuss whether an agreed classification could be found between you. This is 
mandatory if you use new data for classification that was not considered by your supplier (see 
chapter 6.2). If you agree on a classification and this is reflected in the supplier’s updated 
safety data sheet, reporting obligation to ECHA lapses. 
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The requirement to report your own classification only applies to substances that you use, as 
such or in mixtures, in quantities of 1 tonne per year or more (Article 38(5) of REACH). 
Practical instructions on how to report downstream user classification to ECHA can be found in 
the “Q&A on Downstream users reports”


75. 
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7 Communication in the supply chain related to 
 mixtures 


This chapter provides guidance to downstream users who formulate mixtures. It presents the 
main obligations under REACH relating to mixtures and describes how information relating to 
the safe use of mixtures can be communicated in the supply chain. 


Additional guidance relevant for formulators is provided in the “Guidance on the application of 
CLP criteria”, which covers the classification of mixtures, in the ECHA web page dedicated to 
CLP


76
 and in the Guidance on the compilation of safety data sheets


77
. 


 
A mixture is defined in Article 3(2) of REACH and Article 2(8) of the CLP Regulation as “a 
mixture or solution composed of two or more substances”. A mixture may be in a liquid, a gas 
or a solid phase (such as alloys and plastic pellets). A substance diluted with a solvent (such as 
water) is a mixture.  


The physical state of the mixture may affect the level of exposure to a substance in the 
mixture for an identified use. This should be considered when establishing the conditions of 
use, such that the risk is adequately controlled. 


This chapter is addressed primarily to formulators. It is also relevant to re-fillers and any 
manufacturer, importer or distributor placing a mixture on the market. These roles are 
described in chapter 2.  


7.1 Legal obligations related to mixtures under REACH 


The legal obligations under REACH that are of most relevance to formulators when they are 
communicating information on mixtures are outlined below. For completeness, some reference 
to relevant requirements under CLP Regulation is included. A decision chart for the main 
obligations is provided in Figure 5. 


The articles in REACH that apply in particular to formulators of mixtures, together with 
comments on the interpretation of these articles, are presented in Table 14. The table covers 
the obligations relating to mixtures contained in Title IV of the Regulation. 


As a supplier of mixtures you may have the following obligations: 


1. Classify, label and package mixtures. 


i. Until 1 June 2015 – classification should be in accordance with the Dangerous 
Preparations Directive (DPD 1999/45/EC) and in addition, by choice, in 
accordance with the CLP Regulation before that date. Labelling should be in 
accordance with either DPD or CLP Regulation. If labelled in accordance with CLP, 
the classification according to CLP has to be included; 


ii. After 1 June 2015 – classification, labelling and packaging must be in accordance 
with the CLP Regulation. However, any mixtures which are placed on the market 
in accordance with DPD before 1 June 2015 are not required to be relabelled and 
repackaged in accordance with CLP until 1 June 2017 (Article 61 of the CLP 
Regulation). 


76
 echa.europa.eu/regulations/clp.  
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A supplier should notify ECHA regarding the classification of substances (as such or in a 
mixture) if he is the manufacturer or importer and the classification and labelling has not been 
notified as part of registration (Article 40 of CLP). 


2. Provide safety data sheets for mixtures compiled in accordance with Annex II of 
REACH, as amended by Regulation 453/2010: 


i. for all mixtures classified as hazardous that are supplied to downstream users and 
distributors; 


ii. on request for non-classified mixtures which contain (Article 31(3) of REACH): 


• at least one substance posing human health or environmental hazards in 
an individual concentration ≥1% by weight for non-gaseous mixtures and 
0.2% by volume for gaseous mixtures; or 


• substances that are persistent, bioaccumulative and toxic or very 
persistent and very bioaccumulative in an individual concentration ≥0.1% 
by weight (non-gaseous mixtures only); or 


• substances of very high concern that are included in the Candidate List of 
substances for authorisation for other reasons in an individual 
concentration ≥ 0.1% by weight (non-gaseous mixtures only); or 


• substances for which there are Community workplace exposure levels; 


An exemption applies to obligation (i) above. If the mixture is offered or sold to the 
general public and sufficient information for safe use is provided, a safety data 
sheet need not be supplied unless requested by a downstream user or distributor. 
These obligations are detailed in Article 31 of REACH. 


3. Communicate relevant information down the supply chain when no safety data 
sheet is required: 


i. provide any information related to authorisation or restriction, as well as 
information needed to ensure safe use; 


ii. provide the registration number(s) for substances subject to authorisation, 
restriction, or for which it is necessary to provide information enabling 
implementation of safe use conditions.  


The means of communication will depend on the amount of information required, 
but could include measures such as product inserts, product information sheets and 
labelling. These obligations are detailed in Article 32 of REACH. 


4. Comply with general obligations relating to downstream users. These are 
contained in Title V of the Regulation and are detailed elsewhere in this guidance. In 
particular, you should: 


i. communicate information about the uses of substance(s) in the mixtures to your 
supplier with the aim to make these identified uses. This is optional. Refer to 
chapter 3 for more details. 


ii. check whether your uses (and the foreseeable uses of your customers) are 
covered in the information you receive from your suppliers. Implement or 
recommend the conditions described in the exposure scenario communicated in 
the safety data sheet (whether in annex or integrated in the main body) or take 
alternative action. Refer to chapter 4 for more details on the available options 
and consequent obligations; 
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iii. communicate up the supply chain, if there is a doubt about the appropriateness of 


the risk management measures identified in the safety data sheet received or if 
any new information on hazards becomes available. Refer to chapter 6 for more 
details; 
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Figure 5 Workflow summarising when a safety data sheet or other information on a mixture 
must be forwarded to downstream users and distributors. Note that a supplier is not obliged 
to provide a safety data sheet to consumers.  
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Table 14 Legal references in Title IV REACH relating to formulation of mixtures together with clarification 
 


REACH Article Regulation Clarification 


31(1) The supplier of a (…) mixture shall provide the recipient of the (… ) 
mixture  with a safety data sheet compiled in accordance with Annex II:     


(a)   where a (…) mixture meets the criteria for classification as 
dangerous in accordance with Directive 1999/45/EC; (…) 


An SDS is required if the mixture is classified 
as dangerous according to DPD. The 
requirements for the SDS are presented in 
Annex II of REACH. A detailed guidance is 
provided in the Guidance on the compilation 
of SDSs.  


Some of the requirements of Annex II change 
on 1 June 2015, to implement the transition 
to the CLP Regulation. The SDS for any 
mixtures which are on the market before 1 
June 2015 (in accordance with DPD) does not 
have to be updated until 1 June 2017. 
However, if a supplied product is labelled 
according to CLP, the SDS must be in 
compliance with the later version of Annex II 
(June 2015). 


Note that the requirements relating to 
providing an SDS apply to all hazardous 
substances and mixtures, and not only those 
that are registered under REACH. Also, sub 
paragraphs (b) and (c) of Article 31(1) refer 
only to substances. 


Recipients are downstream users and 
distributors (incuding retailers). Aconsumer is 
not a recipient, and there is no obligation to 
providea consumerwith a SDS. 


31(2) Any actor in the supply chain who is required, under Articles 14 or 37, to 
carry out a chemical safety assessment for a substance shall ensure that 
the information in the safety data sheet is consistent with the 
information in this assessment.  


 


The information in the SDS must be 
consistent with the CSA for the substance. If 
a CSA is prepared for a mixture as a whole,  
the SDS can be based on this CSA.  


A CSA for a mixture is not defined in REACH. 
Annex I and Annex XII of REACH refer to 
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If the safety data sheet is developed for a mixture and the actor in the 
supply chain has prepared a chemical safety assessment for that 
mixture, it is sufficient if the information in the safety data sheet is 
consistent with the chemical safety report for the mixture instead of with 
the chemical safety assessment for each substance in the  mixture 


CSA/CSR for single substances for registrants 
and downstream users respectively. 


31(3)
78


 The supplier shall provide the recipient at his request with a safety data 
sheet compiled in accordance with Annex II, where a mixture does not 
meet the criteria for classification as dangerous in accordance with 
Articles 5, 6 and 7 of Directive 1999/45/EC, but contains: 


(a) in an individual concentration of ≥ 1 % by weight for non-gaseous 
mixtures  and ≥ 0,2 % by volume for gaseous  mixtures  at least one 
substance posing human health or environmental hazards; or  


(b) in an individual concentration of ≥ 0,1 % by weight for non-gaseous  
mixtures at least one substance that is persistent, bioaccumulative and 
toxic or very persistent and very bioaccumulative in accordance with the 
criteria set out in Annex XIII or has been included for reasons other than 
those referred to in point (a) in the list established in accordance with 
Article 59(1); or 


(c) a substance for which there are Community workplace exposure 
limits. 


An SDS must be provided on request even if 
the mixture is not classified as dangerous but 
meets subparagraphs a, b or c.: 


Re(a) These concentration limits  apply 
whether the substance is classified or not. 


Re (b) Regarding PBT/vPvB substances, this 
applies both for substances known to be 
PBT/vPvB and for substances that are treated 
as if they are PBT/vPvB. The list established 
in accordance with Article 59(1) is the 
Candidate List for eventual inclusion in the 
Authorisation List. 


Re(c) This applies regardless of concentration 
in the mixture. 


From CLP regulation, an SDS must be 
provided on request if certain substances are 
present at a concentration ≥0.1% (including 
a Category 2 caricinogen or Cat1 or Cat 2 
reproductive toxin. See Tables  3.6.2 and 
3.7.2. in CLP) 


31(4) The safety data sheet need not be supplied where (…) mixtures that are 
dangerous in accordance with Directive 1999/45/EC, offered or sold to 
the general public, are provided with sufficient information to enable 


For mixtures that are classified, Article 31(1) 
requires the supplier to provide an SDS to 
downstream users or distributors (also termed 


78
 Note that this article will be amended from 1 June 2015 with regard to the classification of mixture as hazardous and to the classification of substances in the mixture 


triggering the obligation (Article 59 of the CLP Regulation). 
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users to take the necessary measures as regards the protection of 
human health, safety and the environment, unless requested by a 
downstream user or distributor. 


“recipients”).  


However, if these mixtures are also available 
to the general public, the requirement to 
provide an SDS to recipients is waived if the 
supplier provides sufficient information to 
ensure that the mixture can be used without 
adverse effect to human health or the 
environment, for example by labelling or with 
product inserts. 


The supplier must ensure (i) that the 
information provided to the recipient is 
sufficient, and (ii) that the mixture is offered 
or sold to the general public. 


A recipient is entitled to receive an SDS on 
request. A supplier is not obliged to provide 
an SDS to a consumer. 


31(5) The safety data sheet shall be supplied in an official language of the 
Member State(s) where the substance or mixture is placed on the 
market, unless the Member State(s) concerned provide otherwise. 


Exposure scenarios are part of the SDS and 
the requirement to supply it in an official 
language of the Member State also applies to 
them, unless the relevant Member State 
provides otherwise.  


Formulators may choose to request exposure 
scenarios in other languages, such as 
English, to facilitate collation of information 
from a number of countries. There is no legal 
obligation on the supplier to provide them, 
although he may choose to for business 
reasons. 


31(6) The safety data sheet shall be dated and shall contain the following 
headings: (…) 


The SDS headings are listed in Article 31(6). 


31(7) Any actor in the supply chain who is required to prepare a chemical 
safety report according to Articles 14 or 37 shall place the relevant 
exposure scenarios (including use and exposure categories where 
appropriate) in an annex to the safety data sheet (...) 


A formulator may be required to prepare a 
CSR if his use or customer use of a registered 
substance is outside conditions of exposure 
scenario (Article 37). If the formulator is also 
a manufacturer or importer, he may be 
required to prepare a CSR, if the 
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requirements of Article 14 apply. 


If a formulator prepares a CSR, he has to 
include the relevant exposure scenarios in an 
annex to the SDS.  


31(7) ctd. Any downstream user shall include relevant exposure scenarios, and use 
other relevant information, from the safety data sheet supplied to him 
when compiling his own safety data sheet for identified uses.  


 


A formulator must convey relevant 
information through the supply chain. 
Information can be obtained from exposure 
scenarios and the SDS provided. The 
formulator can: 


(i) incorporate the relevant information in the 
main body of the SDS.  


(ii) append safe use information for the 
mixture to the SDS 


(iii) attach the relevant exposure scenarios to 
the SDS 


Specific legal obligations apply if the 
conditions described in exposure scenarios 
are not implemented or recommended 
(Article 37(4)). Consequently, it is 
recommended that conditions of use 
incorporated in an SDS that were sourced 
from an exposure scenario for a substance in 
the mixture are clearly identified as such. See 
chapter 7.2.3 for more details. 


31(7) ctd. Any distributor shall pass on relevant exposure scenarios, and use other 
relevant information, from the safety data sheet supplied to him when 
compiling his own safety data sheet for uses for which he has passed on 
information according to Article 37(2). 


This provision ensures that downstream 
users, who have made a use known, receive 
the information on safe use in an ES, and not 
incorporated into the body of the SDS.  


31(8) A safety data sheet shall be provided free of charge on paper or 
electronically no later than the date on which the substance or mixture 
is first supplied. 


Where a SDS need not be supplied (Article 
31(4)), a reasonable time-limit for provision 
of the SDS following a request is normally 
acceptable. 
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31(9) Suppliers shall update the safety data sheet without delay on the 
following occasions: 


(a) As soon as new information which may affect the risk 
management measures, or new information on hazards becomes 
available 


(b) once an authorisation has been granted or refused;  


(c) once a restriction has been imposed; 


 


The new, dated version of the information, identified as ‘Revision: 
(date)’, shall be provided free of charge on paper or electronically to all 
former recipients to whom they have supplied the substance or mixture 
within the preceding 12 months. Any updates following registration shall 
include the registration number.  


A formulator has to update the safety data 
sheet without delay if the safety advice or 
hazard information needs to be changed, or if 
there is new information on authorisation or 
restriction. 


When formulators receive an extended SDS 
for a registered substance, it is likely to 
include new information such as additional 
risk management measures,  DNELs/ PNECs 
or new classification. Formulators should 
review if they need to update their safety 
data sheet due to the information received. 


31(10) (...) 


Where mixtures are classified in accordance with Regulation (EC) No 
1272/2008 during the period from its entry into force until 1 June 2015, 
that classification may be added in the safety data sheet, together with 
the classification in accordance with Directive 1999/45/EC. However, 
until 1 June 2015, where substances or mixtures are both classified and 
labelled in accordance with Regulation (EC) No 1272/2008 that 
classification shall be provided in the safety data sheet, together with 
the classification in accordance with Directives 67/548/EEC and 
1999/45/EC respectively, for the substance, the mixture and its 
constituents.   


Until 1 June 2015, transitional provisions 
apply regarding the classification of mixtures. 
Until this date, the SDS for a mixture should 
include classification information according to 
the DPD requirements. It may also include 
classification according to CLP if it is already 
available.  


However, if the substances or mixtures are 
both classified and labelled according to CLP 
Regulation prior to 1 June 2015, classification 
in the SDS must be provided in accordance 
with both CLP and DSD/DPD. 


32(1)  Any supplier of (...) a mixture  who does not have to supply a safety 
data sheet in accordance with Article 31 shall provide the recipient with 
the following information:  


(a) the registration number(s) (...), for any substances for which 
information is communicated under points (b), (c) or (d) of this 
paragraph;  


(b) (...) details of any authorisation granted or denied (...);  


(c) details of any restriction imposed (...); 


Whenever no SDS needs to be supplied in 
accordance with Article 31 REACH, the 
supplier of the mixture has to provide the 
recipient with the information listed in Article 
32(1) REACH. Thereby it is ensured that the 
recipient always receives the necessary 
information to take appropriate risk 
management measures.  







Guidance for downstream users 
Version 2.1 September 2014 79 


 
(d) any other available and relevant information about the substance 
that is necessary to enable appropriate risk management measures to 
be identified and applied (...) 


32(2) The information referred to in paragraph 1 shall be communicated free 
of charge on paper or electronically at the latest at the time of the first 
delivery of a substance on its own or in a mixture after 1 June 2007. 


Similarly to a SDS, this information must be 
actively provided by the supplier to the 
recipient.  


32(3) Suppliers shall update this information without delay on the following 
occasions:  


(a) as soon as new information which may affect the risk management 
measures, or new information on hazards becomes available;  


(b) once an authorisation has been granted or refused;  


(c) once a restriction has been imposed.  


In addition, the updated information shall be provided free of charge on 
paper or electronically to all former recipients to whom they have 
supplied the substance or mixture within the preceding 12 months. Any 
updates following registration shall include the registration number. 


The information referred to in paragraph 1 
must be updated without delay under the 
stated circumstances. These are the same as 
Article 31(9) above. 


 


Note that Article 32 refers to recipients, 
namely downstream users and distributors. 
The requirements do not apply with respect to 
supply to consumers. 


33 Duty to communicate information on substances in articles See chapter 8 of this Guidance and, for 
complete details Guidance on requirements 
for substances in articles 
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34 Any actor in the supply chain of a substance or a mixture shall 
communicate the following information to the next actor or distributor 
up the supply chain:  


(a) new information on hazardous properties, regardless of the uses 
concerned;  


(b) any other information that might call into question the 
appropriateness of the risk management measures identified in a safety 
data sheet supplied to him, which shall be communicated only for 
identified uses. (…). 


If the formulator or downstream user 
becomes aware of any new information about 
the hazards related to a substance or a 
mixture, they have to notify their supplier. 


For example, it may come to his attention that 
the risk management measures recommended 
in the ES or SDS are not sufficient (for 
example, due to occurrence of illness linked to 
the exposure to the substance or substance in 
the mixture, even though the 
recommendations presented in the ES were 
followed). 


Similarly, the risk management measures 
recommended in the ES or SDS may be overly 
precautionary (based for example on 
workplace monitoring data, extensive health 
surveillance records). 


Chapter 6 provides more information on 
upstream communication. 


35 Workers and their representatives shall be granted access by their 
employer to the information provided in accordance with Articles 31 and 
32 in relation to substances or mixtures that they use or may be 
exposed to in the course of their work. 


The “information provided” includes any 
information provided as “sufficient 
information” if the mixture is also sold to the 
general public, and the exemption in Article 
31(4) applies.  


 


However, if additional information, as 
contained in the SDS, is necessary for safe 
use, then the SDS should be made available 
to workers and their representatives 


36 Obligation to keep information This article provides details obligations 
relating to recording and storing information. 


Please consult the Guidance on the compilation of safety data sheets for additional details. 
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7.2 Communicating information on conditions of use regarding 
 mixtures in safety data sheets 


A formulator is obliged to “include relevant exposure scenarios, and use other relevant 
information, from the safety data sheet supplied to him when compiling his own safety data 
sheet for identified uses” (Article 31(7) of REACH). The objective is to convey information that 
helps to protect human health and the environment in a way the recipient can easily 
understand.  


This subchapter of the guidance addresses how a formulator can fulfil this obligation. It 
describes how a formulator can: 


• collate the information he receives from his suppliers such that it is readily 
accessible for further processing (Chapter 7.2.1); 


• identify the information that is relevant to communicate downstream (Chapter 
7.2.2); 


• communicate the information effectively (Chapter 7.2.3). 


7.2.1 Collating information on substances and mixtures from suppliers 
 


As a formulator, you typically purchase substances and mixtures from a number of suppliers. 
The information you receive from different suppliers may differ in format and in how the use 
and the conditions of use are described. 


You need to collate and align the information received from the different suppliers before you 
can identify and select the information to communicate downstream. You can then directly 
compare the information with respect to the substances, the uses and the conditions of use. 


When collating and aligning extended safety data sheets, difficulties may arise in practice, 
particularly in the early stages of communication of REACH related information in the supply 
chain. These difficulties typically relate to gaps or conflicts in information contained in 
exposure scenarios, and the point in time when information is received and issued. 


Guidelines for how you can deal with these issues are presented below. Some of these points 
are discussed in further detail in chapter 4. 


7.2.1.1 Guidelines relating to collating information 


The following guidelines are intended to assist the process of collating information you receive 
from your suppliers. All guidelines are not relevant to every situation, as it depends on the 
methods you use to identify and communicate the information. 


Receiving information from your suppliers 


i. Establish whether the substances in your mixtures have been registered in REACH, and if 
you expect to receive exposure scenarios for these substances. 


ii. If you should receive exposure scenarios for some of the substances (as such or in 
mixtures) in your mixtures, but have not received them, contact your supplier.  
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iii. If, for any reason, you do not receive exposure scenarios for substances and/or mixtures 


you use in your formulations, review the information provided by your suppliers in the 
safety data sheet when identifying the information to communicate for your mixture.  


iv. If you receive exposure scenarios for a relevant use from one supplier but not from another 
supplier for the same substance, you can use the information received. However, you 
should first verify that the properties and hazards of the substances received from the 
different suppliers are the same. Check also that the suppliers who have not included that 
use did not deliberately omit that use for valid reasons. 


In the unlikely event that a use is advised against by one supplier but not by another, you 
are obliged to communicate with your suppliers under Article 34(b) of REACH. 


Collating information you receive  


v. Align the received exposure scenarios into consolidated versions, if this is necessary both 
to facilitate information handling and /or to generate standardised exposure scenarios. You 
may need to harmonise the terminology, and match the substances, uses and the 
conditions of use. Scaling may be useful when aligning exposure scenarios. See chapter 4 
and appendix 2 for further information on scaling.  


vi. If you receive exposure scenarios for the same substance from different suppliers, you 
need to match the contents. Check the classification to make sure that the hazard 
description of the substances and/or mixtures is the same. If this is not the case, clarify 
why the differences in classification arise and whether this has an influence on the content 
of the exposure scenarios attached.  


vii. If you establish that the substance and its properties are the same, but the risk 
management measures differ significantly from different suppliers, take the steps described 
in chapter 4.2.3.3. 


Updating information you receive 


When you receive updated extended safety data sheets from your suppliers, ensure that you 
review the information that you communicate downstream. Your safety data sheet needs to be 
updated without delay when new information becomes available and is relevant for your 
customers (namely, information which affects risk management, and new information on 
hazard, on authorisation or on restriction). 


7.2.2 Identifying information to communicate to downstream users 


When the exposure scenario information on the substances is received and collated, the 
formulator then identifies the information to communicate downstream for mixtures.  


The main objective is to communicate the appropriate conditions of use. These are the 
operational conditions (OC’s) and risk management measures (RMMs) that are necessary to 
protect human health and the environment when using the mixture. This should be undertaken 
in a systematic way that is proportionate to the risk. Factors such as the composition of the 
mixture, the hazardous properties of the mixture and of each substance in the mixture, as well 
as the uses should be taken into account. 


Industrial and regulatory bodies are currently developing and/or testing methodologies to 
support formulators undertaking this process. These methodologies are not described here but 
further information on these activities and relevant links will be provided as soon as they are 
established. This is an evolving area, and the appropriate methodology will depend on the 
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situation. At the time of publication of this guidance, many of the methodologies being 
developed fall within one of following general approaches: 


A. Exposure Scenario approach: Build information on conditions of use for the mixture 
from the exposure scenario information received. 


B. Existing Controls approach: Check existing information on conditions of use for the 
mixture against the exposure scenario information received from suppliers.  


7.2.2.1  Exposure Scenario approach 


The starting point for the exposure scenario approach is the relevant exposure scenarios for 
the individual substances. From these, the appropriate information on conditions of use for the 
mixture is identified. This is also referred to as the “top down” approach. 


Depending on the number of hazardous substances and the routes of exposure, the safe use 
information may be consolidated in a number of ways. These ways often start by taking the 
most stringent risk management measures or by identifying the lead-components that 
determine the appropriate conditions for each exposure route. 


The current methods for identifying the lead components are generally based on the 
classification and/or on the DNELs/PNECs of the single substances. Substance properties that 
determine the exposure potential, such as vapour pressure, may also be taken into account. 


When identifying conditions of use for the mixture in this way, the risk associated with a 
hazardous raw material for which an exposure scenario has not been received (for any 
reason), should also be taken into account. The safe use information should also be consistent 
with the measures required according to the classification of the mixture. 


7.2.2.2  Mixture Use approach 


The starting point for the mixture use approach is the information on operational conditions 
and risk management measures which is currently provided for safe use of the mixture as a 
whole. The conditions are usually based on the classification and labelling of the mixture, the 
related precautionary statements, and additional good practice advice based on experience or 
generic assessment


79
. This is also referred to as the “bottom up” approach. 


The existing controls may be found in locations that include: Section 8 of the safety data 
sheet; control sheets from control banding tools such as COSHH


80
; BREF documents (Best 


Available Techniques Reference Documents); sector specific publications; or generic exposure 
scenarios developed by sector organisations. (Generic exposure scenarios document the typical 
conditions of use for a typical product or process within a sector. See chapter 3.3 for more 
information.) 


The existing controls are checked against those contained in the exposure scenarios received 
from the supplier for the component substances. This is to confirm, and document, that the 
conditions of safe use that are communicated by the formulator are supported by exposure 
scenarios the formulator has received from his suppliers. Alternatively, the formulator could 
provide his suppliers with all the uses and conditions of use he recommends, to request that 
they are supported. 


If the existing controls are not supported by the exposure scenarios, the formulator must take 
appropriate action in accordance with the downstream user obligations of Article 37 of REACH 
as described in chapter 4. 


79
 Guidance on classification of mixtures is provided in chapter 1.6 of the Guidance on the Application of the CLP criteria 


available at echa.europa.eu/guidance-documents/guidance-on-clp.  


80
 hse.gov.uk/coshh/.  


 


                                           



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-clp

http://www.hse.gov.uk/coshh/
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7.2.2.3  Factors which indicate a more detailed evaluation may be needed 


A simple evaluation of the information that is available on the hazard and conditions of use is 
sufficient in the majority of situations. Often the well-established rules for classification and 
labelling of mixtures can help to reduce the complexity of judgement for the formulator.  


However, more complex cases arise when a more detailed evaluation is required. Indicators of 
when this is likely to occur are presented below. A more detailed consideration of the possible 
complexities, and the core principles to apply, are presented in Appendix 3. The methodology 
implemented should include a step to check whether a more detailed evaluation is required. 


Some situations when more detailed evaluation should be considered include: 


a. There could be an interaction between the substances in the mixture, either to 
enhance or diminish the hazardous property. 


This may be due to physical interaction between the component substances (for 
example, the mixture may be formulated to have particular technical properties 
that inadvertently affect the availability of the component substances from release 
from the mixture). Alternatively there may be synergistic effects on combined 
exposure from two or more substances (for example, human exposure to 
solvents). 


b. Mixtures contain substances with significant long-term hazards in concentrations 
that are below the general cut-off point for the classification of the mixture. 


Although the mixture as a whole is not considered hazardous, there may be the 
need to consider risk management measures to minimise exposure. This refers to 
substances that are carcinogens, mutagens, toxic to reproduction (CMRs) or 
sensitisers (dermal or respiratory). 


c. Mixtures contain substances that are PBT or vPvB in concentrations below 0.1 %. 


Although the concentration is low there may be the need to consider risk 
management measures to minimise the amounts of substance released into the 
environment. 


d. Hazards are identified for a component substance, which however do not lead to 
a classification as hazardous, and hence the mixture is not classified.  


This may, for example, be the case for a substance with adverse effects on 
sediment and soil organisms. It is likely to have PNECs assigned for soil and 
sediments and potentially corresponding risk management measures in the 
exposure scenarios for the substances.  


e. Both classification and PNECs/DNELs are available for the component substances but 
lead to conflicting conclusions regarding the lead substances for determining risk 
management measures. 
 


f. When the substances in the mixture are likely to influence the performance of the 
environmental risk management measures for the single components 


7.2.3 Options for including information to communicate to downstream users 
  
Once the information has been received and collated from suppliers and the relevant 
information has been identified, you are now ready to consider how best to communicate 
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information on the appropriate operational conditions and risk management measures for the 
mixtures to users further downstream. 


The way in which you include this information depends on aspects such as the uses, the level 
of detail, the recipient and business considerations. The information requirements differ for 
different customer groups. For example, customers who are formulators are likely to require a 
lot of detail. Other customers may be end users and use the mixtures directly, such as 
lubricants, adhesives, cleaning agents and coatings. End users may have limited familiarity 
with chemicals and need information that is clear and concise. In practice, the customers for a 
given mixture often fall within a spectrum of needs and abilities. 


If you prepare a chemical safety report for the mixture or its component substances, the 
relevant exposure scenarios shall be annexed to the safety data sheet. Otherwise, the 
formulator can choose the most appropriate means to include the information such as: 


 
(i) integrate the information into the main body of the SDS; or 
(ii) append safe use information for the mixture; or 
(iii) attach relevant exposure scenarios for the substances in the mixture in an annex. 


 
The formulator can select the most effective method or provide information in different ways to 
different customer groups as appropriate. The process should be as efficient as possible, 
proportionate to the risk, and relevant and understandable to the recipients. 


A simplified decision tree of how to communicate the information is illustrated in Figure 6. 
Aspects to consider are discussed further here. 


 
7.2.3.1 Integrate information into the main body of the safety data sheet 


 


One option is to integrate the relevant information from the exposure scenarios received from 
your suppliers into the main body of the safety data sheet. This is the recommended approach 
when communicating to end users, if it is applicable. This is the case when, for example, there 
are a relatively small number of identified uses and/or conditions of use.  


Integrating information has the advantage that it is clear and concise. However, it is usually 
not suitable if diverse advice on the operational conditions and risk management measures for 
various uses is necessary. One of the options described in the following subchapters may be 
more appropriate. 


Integrating information in the main body of the safety data sheet is not an option if you were 
required to prepare a CSR, either in the role of registrant or as a downstream user. In this 
case, the relevant exposure scenarios must be placed in annex to the safety data sheet. 


When you integrate information sourced from an exposure scenario of your supplier into the 
main body of the safety data sheet, the legal obligations associated with Article 37(4) of 
REACH still apply to the recipients of your mixture. These are detailed in chapter 4, and relate 
to implementing the exposure scenario or taking alternative action. Consequently, it is 
recommended that operational conditions and risk management measures sourced from an 
exposure scenario are clearly identified as such. The way in which this is done will need to 
consider technical and business considerations. 


The location of information in the safety date sheet is specified in Annex II of the Regulation. 
Information on exposure controls and personal protection is provided in Section 8. Regulatory 
information, including whether a chemical safety assessment has been carried out for the 
substance (or a substance in the mixture) is provided in Section 15. Other information, which 
could include sources of data in compiling the safety data sheet, information on scaling etc. 
can be provided in Section 16. 
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7.2.3.2 Append safe use information for the mixture 


 
Safe use information for the mixture can be derived from the exposure scenarios of the use of 
the component substances in a mixture received from your suppliers and consolidated into a 
single description of the safe use of the mixture. The information to include is identified using 
an approach described in chapter 7.2.2.   


The safe use information is appended to the safety data sheet, and is identified as being 
sourced from exposure scenarios. It consists of the relevant information from the exposure 
scenarios you received from your suppliers and the risk management measures to ensure safe 
use. Check with your sector organisation if a standardised format for safe use information has 
been proposed. 


Appending safe use information for the mixture can be a suitable approach when useful 
information cannot be readily integrated into the main body of the safety data sheet. This is 
often the case when there are a wide range of uses, with different conditions of use, and when 
the scenarios are more complex. 


Appending safe use information for the mixture is not an option if you were required to 
prepare a CSR, either in the role of registrant or as a downstream user. In this case, the 
relevant exposure scenarios must be placed in annex to the safety data sheet. 


7.2.3.3 Attach relevant exposure scenarios for the substance(s) in an annex 


The relevant exposure scenarios for the substance(s) in the mixture can be placed in an annex 
to the safety data sheet. This is likely to be the most suitable approach when communicating 
to customers who are also formulators, and who are generating safety data sheets for their 
own mixtures. It may also be suitable for end users when the appropriate risk management 
measures for an identified use are clearly specified in one exposure scenario for each identified 
use. 


The attached exposure scenario may be the same as received from your supplier or, where 
you have a number of suppliers for the same substance, may be collated and consolidated 
from the exposure scenarios you receive. 


If you were required to prepare a CSR, either in the role of registrant or as a downstream 
user, the relevant exposure scenarios must be attached (Article 31(7) of REACH). This is the 
only situation where there is no alternative option available to the formulator. 
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START


Do you prepare 
a CSR?


Attach relevant 
ES(s) to the SDS


Other 
formulators End users


Are the 
conditions of 
use diverse?


Append safe use 
information to SDS


Integrate 
information in body 


of SDS


Yes


Yes No


Who are your 
customers?


No


 


Figure 6 Suggested simplified decision tree for formulators to identify how to communicate 
information on the safe use of mixtures downstream 
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7.2.4 General guidelines when communicating information downstream 
 
The previous subchapters have outlined the main considerations relating to communicating 
information on mixtures as a formulator. General guidelines to consider when communicating 
information are summarised here: 


 
a) Only relevant identified uses are included. For example, uses such as formulation at 
own site and consumer use are not relevant if you are supplying to industrial/professional end 
users only. 


b) Only the exposure scenarios that are relevant for the mixture are included. If you 
are forwarding exposure scenarios received from your supplier, it may not be necessary to 
annex exposure scenarios for every registered substance in the mixture, but only for those 
substances which are necessary to indicate the conditions of safe use. However recipients who 
are also formulators may prefer to receive all exposure scenarios. 


c) The operational conditions and risk management measures are appropriate and 
proportionate. The conditions of use should be suited to the mixture, the uses and the 
sector/user group. They should provide adequate protection, without being overly 
precautionary. 


d) Important information is easy to retrieve and to understand. Include structural 
elements such as a table of contents to aid retrieval of information. Avoid an overload of 
information as the essential information can then be difficult to find. Include information on 
exposure estimation and scaling only if is of relevance to recipients (typically also formulators). 


e) Standardised methods and descriptors are used as far as possible. Clear descriptions 
and terms that are readily understandable by the reader should be used. The standard use 
descriptor system, standard phrases (EuPhraC phrases


81
) and harmonised exposure scenario 


formats support the smooth processing of exposure scenario information, automation and 
translation. However, the familiarity of the recipient with this terminology should be 
considered, and sector specific terminology used as appropriate. 


f) The supplier’s exposure scenarios for substances are grouped into relevant 
identified uses or use and exposure categories, as far as feasible. Grouping can be 
implemented using generic exposure scenarios or a “use and exposure category”. A use and 
exposure category is an exposure scenario covering a wide range of processes or uses. When 
such groupings are applied as appropriate, it can promote clarity and convenience, without 
losing information necessary to adequately control the risks. 


g) The information in the exposure scenario is consistent with the information in the 
main body of the safety data sheet. A summary of the relevant key information from the 
annexed exposure scenario should be included into the core Sections of the safety data sheet, 
with a cross-reference to the details in the exposure scenario. Appendix 2 of the ECHA 
Guidance on the compilation of safety data sheets provides more guidance to the actor who 
needs to include exposure scenario information in the safety data sheet. 


h) Information on operational conditions and risk management measures sourced 
from an exposure scenario of your supplier should be clearly identified as such. This 
applies if it is integrated into the main body of the safety data sheet or appended to it in some 
form. The legal obligations associated with Article 37(4) of REACH apply to the recipients of 
your mixture if the conditions described in exposure scenarios are not implemented. 


 


81
  esdscom.eu/euphrac.html. 


                                           



http://www.esdscom.eu/euphrac.html
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i) All relevant information received is included. You will receive information on 
substances and/or mixtures in your mixture in a variety of forms, either integrated in the 
safety data sheet, appended as safe use information for a mixture, or annexed in an exposure 
scenario. Ensure that information received other than in an exposure scenario is not 
overlooked when identifying information to communicate to your customers.  


j) Safety data sheets and exposure scenarios are provided in the national language 
of the Member State where the substance is placed on the market. This applies unless 
provided otherwise by the member state concerned (Article 31(5) of REACH). Use of EuPhraC


82
 


phrases help to promote harmonisation and good translations. ECHA-term
83


, a multilingual 
database for chemical terminology developed by ECHA, also helps to improve the quality of 
translations and enhance clear communication.  


k) The safety data sheet is reviewed as soon as new information becomes available. 
A challenge for formulators is that new information arrives at different times. Contact your 
supplier to ensure all exposure scenario are received, as far as possible. When relevant 
information is received, you must update your own safety data sheet. For substances for which 
ESs are not yet available, use existing information from the safety data sheet to identify 
appropriate risk management measures. If an exposure scenario becomes available after 
publication of your safety data sheet, an update is required if the hazard information or safety 
advice needs to be changed (in general when relevant new information becomes available, as 
given in Article 31(9) of REACH). Review all incoming information from suppliers to ensure that 
the necessary information is communicated downstream. 


l) The process is documented. Activities such as communication with suppliers, 
identification of information to be communicated and communication downstream should be 
recorded and maintained in accordance with Article 36 of REACH.


82
 esdscom.eu/euphrac.html. 


83
 echa.cdt.europa.eu/SearchByQueryEdit.do. 
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8 Requirements related to authorisation, restrictions 
 and substances in articles  


8.1 Authorisation requirements and downstream users 


This chapter describes the actions that downstream users are required to take in relation to 
substances subject to authorisation. The authorisation system (REACH Title VII) provides for 
Substances of Very High Concern to be first identified and put on the Candidate List, then 
gradually included in Annex XIV of the REACH Regulation (the “authorisation list”). Once 
included in Annex XIV, they cannot be placed on the market or used after the so-called “sunset 
date”. An actor may continue his use of a substance in Annex XIV after the sunset date only if 
an application for authorisation has been made before the latest application date, but a 
decision on the application has not yet been taken, or his use is in accordance with the 
conditions of an authorisation granted to him or to an actor up his supply chain for that use. 
Moreover, a manufacturer, importer or downstream user can continue placing on the market 
an Annex XIV substance for a use which his immediate downstream user has been granted an 
authorisation. There is no tonnage trigger for this requirement. 


An application for authorisation can be submitted by a manufacturer, importer or downstream 
user on their own or together. A duly mandated Only Representative (OR) of a non-EEA 
manufacturer can also submit an application for authorisation. 


It is very important to realise that an authorisation is specific to actors within a given supply 
chain, for given uses of a given substance. 


Authorisations will be granted for (specific) uses
84


 for which the applicant shows that the risks 
posed by the substance are adequately controlled. Authorisations may also be granted where 
the applicant can show that the socio-economic benefits of a use outweigh the risks and that 
there are no suitable alternative substances or technologies available. Authorisations will be 
granted by the Commission and are subject to reviews, the time-interval being decided on a 
case-by-case basis. ECHA’s Committees for Risk Assessment (RAC) and Socio-economic 
Analysis (SEAC) provide the Commission with opinions on the application for authorisation. 
Your use can be included in the authorisation granted to an actor up your supply chain. 
Alternatively you can make an application for authorisation for your use or for uses by your 
downstream users, either on your own or together with the manufacturer/importer, ORs or 
other downstream users. How to apply for an authorisation is explained in detail in the 
Guidance on the preparation of an application for authorisation


85
. More details on the 


authorisation procedure are provided on the dedicated section of the ECHA website
86


. 


If a substance is subject to authorisation there is a need for proactive communication between 
the applicant (e.g. the supplier of the substance) and the downstream users before the 
application is submitted to ensure that all concerned uses are covered. Once authorisation is 
granted the downstream user of the authorisation holder should receive information about that 
by his supplier, either in sub-sections 15.2 of the safety data sheet or in accordance with 
Article 32 of REACH, and is required to notify ECHA. The authorisation number has also to be 


84
 Please note, although identified uses described in the registration context are a good basis for the description of uses 


applied for, they may need to be further refined under the authorisation context. Use descriptors are recommended to be 
used in an application of an authorisation. 


85
 Available on the ECHA website at echa.europa.eu/guidance-documents/guidance-on-reach. 


86
 echa.europa.eu/addressing-chemicals-of-concern/authorisation. 
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mentioned in the label of substances and mixtures placed on the market in accordance with 
Article 65 of REACH, and the recipient must be informed pursuant to Article 32 of REACH. 


8.1.1 Uses exempted from authorisation 


The REACH Regulation foresees exemptions from the authorisation requirements for uses of 
substances placed on Annex XIV under certain conditions. You should check if your substance 
can benefit from such an exemption before considering any other action. 


A) Generic exemptions from the authorisation requirements: substances on Annex XIV 
may be used for uses which are exempted from authorisation. Thus, if your use is exempted 
from authorisation, you can continue your use without an authorisation after the sunset date. 
Nevertheless, you have to implement the conditions of use and risk management measures 
communicated to you, for example, in an exposure scenario annexed to a safety data sheet. 


Exemptions from authorisation do not have to be communicated by your suppliers. Therefore, 
you should check whether your particular use is exempted. Table 15 lists the exemptions from 
the authorisation requirements according to REACH. Further information on exemptions can be 
found in the section on Q&A on application for authorisation


87
. 


 


Table 15 Generic exemptions from the authorisation requirement 


 


Exemption 
(short) 


Description of the exemption:  REACH 
Article 


Out of scope Substances not within the scope of REACH  


See also scope of REACH in the navigator and the Guidance on 
registration


88
 


2 


Intermediates On-site isolated intermediates and transported isolated 
intermediates. 


2 (8) (b) 


Medicinal 
products for 
human and 
veterinary use 


Use in medicinal products for human or veterinary use within the 
scope of Regulation (EC) No 726/2004, Directive 2001/82/EC of 
the European Parliament and of the Council of 6 November 2001 
on the Community code relating to veterinary medicinal products 
and Directive 2001/83/EC of the European Parliament and of the 
Council of 6 November 2001 on the Community code relating to 
medicinal products for human use. 


2 (5) (a) 


Food or 
feedingstuffs 


Use in food or feedingstuffs according to Regulation (EC) No 
178/2002 including use: 


- as a food additive in foodstuffs within the scope of Council 
Directive 89/107/EEC of 21 December 1988 on the approximation 
of the laws of the Member States concerning food additives 
authorised for use in foodstuffs intended for human consumption; 


- as a flavouring in foodstuffs within the scope of Council Directive 
88/388/EEC as a flavouring in foodstuffs within the scope of 
Council Directive 88/388/EEC of 22 June 1988 on the 
approximation of the laws of the Member States relating to 


2 (5) (b) 


87
 Available on the ECHA website at echa.europa.eu/support/qas-support. 


88
 You can start a Navigator session at echa.europa.eu/support/guidance-on-reach-and-clp-implementation/identify-


your-obligations. Guidance documents are available in the “Support” section of the ECHA website at 
echa.europa.eu/guidance-documents/guidance-on-reach. 
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flavourings for use in foodstuffs and to source materials for their 
production and Commission Decision 1999/217/EC of 23 February 
1999 adopting a register of flavouring substances used in or on 
foodstuffs drawn up in application of Regulation (EC) No 2232/96 
of the European Parliament and of the Council; 


- as an additive in feeding stuffs within the scope of Regulation 
(EC) No 1831/2003 of the European Parliament and of the Council 
of 22 September 2003 on additives for use in animal nutrition; 


- in animal nutrition within the scope of Council Directive 
82/471/EEC of 30 June 1982 concerning certain products used in 
animal nutrition. 


Scientific 
research and 
development


89
 


Use in scientific research and development as defined in Article 
3(23) of REACH


90
. 


56(3) 


Plant protection 
products 


Use in plant protection products within the scope of the Council 
Regulation (EC) No 1107/2009 


56(4) 


Biocidal 
products 


Use in biocidal products within the scope of the Biocidal Products 
Regulation (BPR 528/2011) 


Motor fuel Use as motor fuels covered by Directive 98/70/EC of the 
European Parliament and of the Council of 13 October 1998 
relating to the quality of petrol and diesel fuels (Art. 56(4)(c) 
REACH) 


Fuel in 
combustion 
plants 


Use as fuel in mobile or fixed combustion plants of mineral oil 
products and use of fuels in closed systems (Art. 56(4)(d) 
REACH) 


Cosmetic 
products 


Use in cosmetic products within the scope of Council Directive 
76/768/EEC in the case of substances that are subject to 
authorisation only because they meet the criteria in Article 57(a), 
(b) or (c) or because they are identified in accordance with Article 
57(f) only because of hazards to human health 


56(5)(a) 


Food contact 
materials 


Use in food contact materials within the scope of Regulation (EC) 
No 1935/2004 in the case of substances that are subject to 
authorisation only because they meet the criteria in Article 
57(a),(b) or (c) or because they are identified in accordance with 
Article 57(f) only because of hazards to human health 


56(5)(b) 


Concentration-
based 
exemptions: 
PBTs, vPvBs or 
substances of 
similar concern 


Use of substances when present in mixtures below a 
concentration limit of 0.1% weight by weight (w/w) for 
substances referred to in Article 57(d), (e) and (f) of REACH 


56(6)(a) 


Concentration-
based 
exemptions: 
CMRs category 
1A and 1B 


Use of substances when present in mixtures below the lowest 
concentration limits specified in Directive 1999/45/EC or in Part 3 
of Annex VI to Regulation (EC) No 1272/2008 which results in the 
classification of the mixture as dangerous) 


56(6)(b) 


 


89
 Please note that scientific research and development can cover analytical activities. Please refer to Q&A on Application 


for authorisation nr 585 at echa.europa.eu/support/qas-support. 
90


 Article 3(23) of REACH defines scientific research and development as “any scientific experimentation, analysis or 
chemical research carried out under controlled conditions in a volume less than one tonne per year”.  
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B) Exemptions included in Annex XIV: in addition to the generic exemptions listed in the 
previous paragraph, entries in Annex XIV to REACH may include the following exemptions: 


- product and process orientated research and development below the specified maximum 
quantity (Article 56(3) of REACH); 


- uses or categories of uses under the specified conditions (Article 58(1) and (2) of REACH). 


In Annex XIV you will find information on which uses are exempted and whether the 
exemption is subject to further conditions. Any information or conditions in Annex XIV has to 
be implemented, or you cannot regard the use as exempted.  


It is recommended to document the basis on which your use is exempt from authorisation 
requirements in order to have it ready for inspectors. 


C) For uses of mixtures there is no authorisation requirement below certain concentration 
limits


91
.  


D) Although incorporation of a substance into an article in the EU requires authorisation, use 
of (imported) articles is not subject to authorisation


92
. 


8.1.2 Fulfilling authorisation requirements 


If you use a substance on Annex XIV you should: 


• check the latest application date of the substance
93


; 


• ensure that your supplier is including your use (and/or uses by your DUs) in the 
authorisation application or consider to apply for authorisation. 


In addition you are obliged to:  


• ensure an authorisation was granted to you or an actor up your supply chain, for your 
use (if you want to continue to use the substance after the sunset date); 


• comply with the conditions of the authorisation decision, and 


• report to ECHA if you use a substance under the authorisation granted to an actor up 
your supply chain


94
. 


It is important to check the Authorisation List as it develops to see whether any of the 
substances that you use are on it. This list is typically updated once a year, after a final 
decision by the European Commission. The concerned substances are indicated in ECHA’s draft 


91
 These are laid down in Article 56(6) of the REACH Regulation. 


92
 However, note that for substances in Annex XIV, after their sunset date ECHA has to consider whether the use of 


substance in articles poses a risk that is not controlled and if that is the case, ECHA has to prepare a restriction proposal 
to address this concern. 
93


 Latest application date is indicated in Annex XIV. This is the latest date by which an application for authorization has 
to be submitted to insure that the use can be continued after the sunset date even if the decision has not be made by that 
time.    


94
 If you have applied for the authorisation yourself, no notification of ECHA is required. 
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and final Annex XIV recommendations to the Commission, which are published about 1 and 1.5 
years before the update, accordingly. 


If you incorporate such substances into mixtures, it may be beneficial for business purposes to 
ensure that your customers’ uses are included in the application for authorisation. If your 
customers’ uses do not comply with the conditions of authorisation, they will need to cease the 
use of your mixture or to ask for an authorisation that covers their use. 


The applications for authorisation are made to ECHA and can be submitted by the 
manufacturer(s), importer(s), downstream user(s) of the substances and/or duly mandated 
ORs. The uses applied for can be the applicant’s own use(s) and/or uses for which the 
applicant intends to place the substance on the market. 


An application for authorisation needs to specify the use for which an authorisation is 
requested, and to document in a chemical safety report how the risks are adequately 
controlled and/or minimised. It also needs to include an analysis of alternatives and, where 
suitable alternatives are available, a substitution plan. Applications for substances for which no 
DNELs/PNECs exist or where exposure exceeds the DNEL shall include a socio-economic 
analysis (SEA). 


Contact your  supplier well in advance of the latest application date to find out whether an 
application will be made by him or another actor up your supply chain. 


In case your supplier intends to apply for authorisation, you should verify with him which 
conditions of use he will specify in the application. 


If your use is not to be covered by an authorisation submitted by a supplier in your supply 
chain and you decide to apply for an authorisation, you could ask your supplier access to his 
chemical safety report to prepare your application dossier. If your supplier makes an 
application covering your use(s), he may ask you for support in describing appropriate 
operational conditions of use and risk management measures. Further information and 
cooperation requests may relate to the assessment of alternatives, development of 
substitution plans or carrying out a socio-economic analysis. Further help is given in the 
Guidance on the preparation of an application for authorisation and in the Guidance on the 
preparation of socio-economic analysis as part of an application for authorisation


95
. 


8.1.2.1  Assess the need for actions concerning your use and applying for 
 authorisation 


You can anticipate the need to take actions concerning authorisation requirements for the use 
of a substance by monitoring the ECHA website at different steps of the process leading to the 
inclusion in the Annex XIV. Once the substance is in Annex XIV, and if no suppliers intend to 
apply for an authorisation for your use, consider in advance whether substituting the 
substance may be a better option than continuing the use. Guidance on assessing alternatives 
and making substitution plans is provided in the Guidance on the preparation of an application 
for authorisation. 


If any actor up the supply chain has not applied for an authorisation covering your use, this 
may be for a number of reasons; for example because your use is not known to your suppliers, 
the application was not profitable for other actors or the risk associated with the use proved 
not to be adequately controlled. If you believe that the risks associated with the substance can 
be adequately controlled in your use, or that the socio-economic benefits of your use outweigh 
the risks, you may decide to apply for an authorisation for your use. 


It is possible to prepare and apply for an authorisation with a group of actors for same use or 
different uses of the substance. For example, you could consider: 


95
 Both available in the “Support” section of the ECHA website at echa.europa.eu/guidance-documents/guidance-on-


reach. 
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• informing your supplier and asking him to apply for the authorisation, or  
• submitting the application with your supplier, and/or 
• submitting the application with other downstream users who need authorisation for 


the same use, and/or 
• submitting the application with your customers (if they are also downstream users) 


who depend on the substance or mixture you sell them. 
 


It is important to remember that if no application for authorisation covering your use is made 
(either by you or an actor up the supply chain), you must stop using the substance by the 
sunset date and the substance as such, or in a mixture, may not be supplied to your 
customers for further uses after that date. 


8.1.2.2 Sunset date 


In case the substance you use is subject to authorisation and none of the exemptions applies 
to your use, you can continue using a substance as such, or in a mixture or article, until its so-
called “sunset date” is reached. The sunset date is specified in Annex XIV for each substance. 
After the sunset date, you may only use the substance as such or in a mixture or incorporate it 
into an article if an authorisation has been granted to you or to an actor up your supply chain 
and you comply with the conditions of the authorisation, or if you or your supplier has applied 
for an authorisation before the latest application date but the decision is pending.  


8.1.2.3 Comparing authorised uses and conditions with your own use 


If an authorisation has been granted to an actor up your supply chain your supplier should 
provide enough information to enable you to use the substance according to the conditions of 
this authorisation. He may provide additional information related to the authorisation, e.g. 
when the granted authorisation will be reviewed. This information can in any case be found on 
the ECHA website


96
. 


Where Article 31 of REACH applies the supplier must communicate the conditions under which 
the substance can be used according to the authorisation in an exposure scenario annexed to 
or in the main body of the safety data sheet. 


Checking if a use is covered by an authorisation is similar to the “normal” checking of coverage 
of an exposure scenario (chapter 4 of this guidance). 


The conditions communicated (e.g. in the exposure scenario) are to be applied strictly. You 
may apply stricter conditions leading to lower exposure (shorter durations, less frequent use, 
more tightly encapsulated processes etc.). 


To comply with the conditions of the authorisation, you may have to upgrade or modify your 
process to implement the conditions described in the exposure scenario. 


8.1.2.4 – Notifying ECHA 


If you are relying on an authorisation granted to your supplier or another actor up the supply 
chain, you must notify ECHA at the latest 3 months after first receiving an authorised 
substance as such or in a mixture (Article 66 of REACH). A notification format will be provided 
via web form and will require as a minimum the following information: 


• your identification and contact details; 


96
 At echa.europa.eu/addressing-chemicals-of-concern/authorisation/recommendation-for-inclusion-in-the-


authorisation-list/authorisation-list. 
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• the authorisation number, which you will find on the label and/or in the safety data 


sheet of the substance or mixture or in the information provided according to 
Article 32 of REACH; 


• brief general description of use. 
 


Furthermore, if you are in compliance with the conditions of the authorisation, it is advisable 
that you document this for internal follow-up and future use (for example, if you make any 
changes to your process, then you will need to re-check your compliance).  


8.1.2.5 – Communicating relevant information downstream 


If you are a formulator and supply mixtures to your customers, you have to forward the 
authorisation number and any information on the conditions of the authorisation that is 
relevant for your customer. The authorisation number must also be provided on the label 
(Article 65 of REACH) and in Section 2 of the safety data sheet when one is required. 


Since the authorised substance is a SVHC, if you produce articles, you have to supply your 
customers with information on the authorised substance, if it is contained in the article in 
concentrations above 0.1 % (w/w). Further guidance on this is provided in chapter 8.3 and, in 
more detail in the Guidance on requirements for substances in articles


97
. 


8.1.2.6 – Time-limited review period 


Authorisations are subject to a time-limited review in which context the Commission may 
decide to withdraw or amend the authorisation. To be noted that an authorisation may be 
reviewed at any time by the Commission if the circumstances of the authorised use change so 
as to affect the risks or the socio-economic impact, or if new information on alternatives 
becomes available. 


This will normally be reported in the safety data sheet or in the information communicated to 
the downstream user according to Article 32 of REACH. Otherwise, this information can be 
found in the Commission decision published in the Official Journal


98 
and on ECHA website


99
. 


Holders of authorisations must submit a review report at least 18 months before the expiry of 
the time-limited review period


100
.  


8.1.3 Contributing to public consultations 


During the authorisation process you can provide comments on the substance concerned at 
different steps of the process:  


- When a proposal for identification of a substance as SVHC has been submitted: ECHA 
particularly welcomes comments related to the substance identity and/or intrinsic 
properties used to justify the identification as SVHC. Comments questioning CLH are 
not to be considered in this context. Other types of comments, particularly those on 
uses, can be made and will be taken into account at the next stage in the process. 


- When the SVHC is recommended by ECHA for inclusion in Annex XIV: information on 
the complexity of the supply chain is particularly welcome. ECHA also welcomes 


97
 All the guidance documents are available in the “Support” section of the ECHA website at echa.europa.eu/guidance-


documents/guidance-on-reach. 
98


 eur-lex.europa.eu/JOIndex.do. 
99


  echa.europa.eu/addressing-chemicals-of-concern/authorisation/recommendation-for-inclusion-in-the-authorisation-
list/authorisation-list. 
100


 More details on the process and the timeline are provided on the dedicated section of the ECHA website at 
echa.europa.eu/en/regulations/reach/authorisation/applications-for-authorisation/authorisation-process/steps.  
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comments on the review periods, the transitional arrangements and on those uses 
which could possibly be exempted from the authorisation requirement. ECHA takes the 
comments received into account when updating the draft recommendation. 


- When the application for authorisation is under evaluation by the Committees during 
the opinion making phase: ECHA welcomes comments related to the existence and 
suitability of alternative substances or technologies to the uses applied for 
authorisation. RAC and SEAC then evaluate the relevance of this new information for 
the application and balance it against the Applicant’s assessment and response to these 
comments. 


- After the decision has been made (e.g. new information on alternatives becomes 
available) on the specific application for authorisation. 
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Figure 7 Workflow on fulfilling authorisation requirement 
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Further information related to applications for authorisation in general, and more specifically 
related to supply chain and downstream users’ considerations, can be consulted at the ECHA 
website in the Q&A section


101
. 


8.2 Downstream users and restriction requirements  


This chapter covers the requirements of REACH concerning restrictions and what a 
downstream user should do to ensure compliance with restrictions. It provides guidance on 
how a downstream user can provide information during the preparation of the restriction 
proposals and how they can get information on existing restrictions. 


8.2.1 Restrictions in a nutshell 


Article 67 


General provisions 


1. A substance on its own, in a mixture or in an article, for which Annex XVII contains a 
restriction shall not be manufactured, placed on the market or used unless it complies with the 
conditions of that restriction. … 


 


Article 68 


Introducing new and amending current restrictions 


1. When there is an unacceptable risk to human health or the environment, arising from the 
manufacture, use or placing on the market of substances, which needs to be addressed on a 
Community-wide basis, Annex XVII shall be amended…by adopting new restrictions, or 
amending current restrictions…for the manufactures, use or placing on the market of 
substances on their own, in mixtures or articles…Any such decision shall take into account the 
socio-economic impact of the restriction, including the availability of alternatives. 


Under REACH, restrictions may limit your use of a substance. If restrictions apply to a 
substance that you use, on its own, in a mixture or an article or when incorporating the 
substance into an article during the production of the article, you may only continue to use it if 
you comply with the restrictions. Restrictions under REACH are very similar to the marketing 
and use restrictions under Directive 76/769/EC, made before the entry into force of REACH. 
Therefore, only brief guidance is provided here. Restrictions introduced under Directive 
76/769/EC were carried over into Annex XVII of REACH. 


Your EEA supplier must include information on whether a substance he supplies is subject to 
restriction in Section 15 of the safety data sheet or in other information supplied to you 
according to Article 32 of REACH. If a restriction is imposed, your supplier must provide you 
with an updated safety data sheet or other information without delay. You can consult the list 
of restrictions in Annex XVII on the ECHA website


102
. 


More information on the restriction procedure is available on the ECHA website
103


.  There you 
can find out also which substances are considered for restriction, and the type of restriction 
proposed. 


101
 echa.europa.eu/support/qas-support. 


102
 Available at echa.europa.eu/addressing-chemicals-of-concern/restrictions/list-of-restrictions. 


103
 At echa.europa.eu/regulations/reach/restriction. 
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In some cases, the restriction may take the form of an outright ban on the use of the 
substance, in which case you will no longer be able to use it. In other cases, specific uses may 
be prohibited or other conditions applied, to control the risks of the substance. 


It should be noted that even though a substance is on the authorisation list (Annex XIV) due to 
specific intrinsic property, there can be a restriction for this substance due to its other intrinsic 
properties. In addition, there can be a restriction of a substance listed in Annex XIV when the 
substance is present in article(s). If all uses are prohibited by a restriction in Annex XVII, this 
substance need not be included in the authorisation list or will be removed from it. 


8.2.2 General exemption from restrictions 
Restrictions do not apply to the manufacturing, placing on the market or uses of a substance in 
scientific research and development in a volume less than one tonne per year when carried out 
in controlled conditions. 


This general exemption from restrictions may not be communicated to you by your suppliers. 
Therefore, you should check whether your particular use is exempted. 


8.2.3 Ensuring compliance with restrictions 


8.2.3.1  Information on restrictions  


Your supplier must specify, under Section 15 of the safety data sheet, whether the substance 
that you use is subject to restriction. If you do not receive a safety data sheet, your supplier is 
obliged to communicate this separately, according to Article 32 of REACH. You find the 
restrictions also on the ECHA website


104
. Further information on interpretation on restrictions 


can be found on the support page of the ECHA website
105


, where the FAQs and “Questions and 
Answers on restrictions” are available. 


8.2.3.2  Comparison with conditions of restriction 


If the restriction takes the form of a prohibition on use, you have to phase out the use of the 
substance by the date specified in Annex XVII of REACH. If the restriction takes another form, 
compare the conditions of the restrictions, as set out in the safety data sheet or other 
information you receive from your supplier, with your conditions of use, your risk management 
measures and the mixtures or articles you produce. 


8.2.3.3  Communication downstream 


If you are a formulator, and you include a substance subject to restrictions in a mixture that 
you place on the market, you must communicate information on the restrictions applying to 
that substance to your customers in the safety data sheet or other information that you 
provide to them. Further information on how a formulator of a mixture can comply with his 
communication requirements is given in chapter 7 of this guidance. 


104
 At echa.europa.eu/addressing-chemicals-of-concern/restrictions/list-of-restrictions. 


105
 Available at echa.europa.eu/support/qas-support. 
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Figure 8 Workflow checking compliance with restrictions  


 


8.2.4 Contributing to public consultations 


It is important to underline that downstream users, as well as any other interested party, will 
have the possibility to provide information and comments on the substance concerned at 
different steps of the restriction process: 


- when a proposal to restrict a substance has been submitted and the restriction report is 
published by ECHA; 


- after ECHA publishes the draft opinion of SEAC (all interested parties may comment 
only on the SEAC draft opinion at this stage); 


During the public consultation phases interested parties can submit comments on the proposed 
restrictions and the dossiers underlying them. You may also prepare a socio-economic 
analysis, or information which can contribute to one, examining the advantages and drawbacks 
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of the proposed restrictions. More information is given in the Guidance on socio-economic 
analysis - Restrictions


106
. 


In general, please refer to the dedicated page on the ECHA website
107.


 


8.3 Compliance with requirements related to substances in 
 articles 


Companies producing articles
108


 should be aware that they may also have roles other than 
downstream user only and hence particular obligations. 


As a producer of articles, who incorporates substances into articles, you have to register 
substances which are intended to be released from the articles under normal or reasonably 
foreseeable conditions of use if the quantity of the substance in the articles is over 1 tonne per 
year (Article 7(1) of REACH), if the substance has not already been registered for that use


109.
 


In case the used quantity is equal to or above 10 tonnes per year a CSR also needs to be 
prepared. If the incorporation into and use of the article has not been covered in the 
registration, you can also inform the manufacturer or importer of the substance (you can refer 
to chapter 3 of this guidance). If the registration is then updated to include the incorporation 
into the article and the use of the article, you don’t need to register the substance in the 
article. 


If the article contains above 0.1% w/w of a Substance of Very High Concern (SVHC) on the 
Candidate List and the quantity of the substance is over 1 tonne per year in the article, you 
have to notify ECHA (Article 7(2) of REACH) within 6 months after the SVHC is included in the 
Candidate List. 


If the article contains above 0.1% w/w of a SVHC on the Candidate List you have to inform 
your customers on safe use of the article, including as a minimum the name of the SVHC in the 
article (Article 33(1) of REACH). Consumers can also request information about Candidate List 
substances in articles (Article 33(2) of REACH). 


Furthermore, the content of substances in articles can be restricted under the restrictions 
procedure. Therefore, article producers have to follow the restrictions outlined in Annex XVII of 
the REACH Regulation. 


Detailed guidance on the obligations related to substances in articles is provided in the 
Guidance on requirements for substances in articles available on the ECHA website


110
. In this 


chapter a summary of the information which is most relevant for downstream users is 
provided. 


8.3.1 Exemptions from the requirements 


Substances that have been registered for that use, i.e. where the registration dossier covers 
the incorporation into the article and the service-life of the article is adequately considered and 
assessed, do not need to be registered again or notified pursuant to Article 7(6) of REACH. 


106
 Available at echa.europa.eu/guidance-documents/guidance-on-reach. 


107
 echa.europa.eu/addressing-chemicals-of-concern/restriction. 


108
 Please note that importers of articles are not considered downstream users under REACH. See table 6 and the 


Guidance on requirements for substances in articles. 


109
 The same obligation applies to importers of articles. 


110
 Available at echa.europa.eu/guidance-documents/guidance-on-reach. 
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For the substances that are already registered, producers of articles should already have 
communicated their use to the registrant for the purpose of registrations or checked whether 
their use is covered, based on information provided by the registrant before and after 
registration. Producers of articles will therefore, in most cases, not have to submit a 
notification for a Candidate List substance in articles or register a substance intended to be 
released from an article. Hence, you will normally be covered by the exemption if the 
communication through the supply chain and the assessment of all identified uses have been 
properly carried out.  


Furthermore, if the importer or producer of an article can exclude exposure during normal or 
reasonably foreseeable conditions of use, including disposal, the notification requirement does 
not apply. In these cases, the producers and importers have to provide appropriate 
instructions to the recipient of the article. In addition producers and importers need to keep 
this documentation available in case of enforcement actions to come. 


8.3.2 Staying prepared 


Regardless of your role in the supply chain, it is recommended to make an inventory of your 
use(s) of substances which are on the Candidate List since there may be other obligations 
following from their use in articles (see following chapter 8.3.3). The Candidate List is updated 
regularly and the updates can be followed on the ECHA website


111
. The website also contains 


the Registry of Intentions, where member states and ECHA/the Commission can make public 
their intention to identify a substance as a SVHC for inclusion on the Candidate List. 


8.3.3 Forwarding information with articles 


If you supply an article containing a substance on the candidate list in concentrations of 0.1 % 
w/w or more in the article, you are obliged to forward information on safe use to the recipients 
of the article you produce (Article 33 of REACH). The information includes as a minimum the 
name of the SVHC in the article. The recipients may be other enterprises that use the article 
but also retailers, which provide articles to consumers. Similarly, your supplier of an article 
shall provide you with information if the article contains substances on the Candidate List in 
concentrations above 0.1 % w/w. This requirement still applies after the substance is included 
in Annex XIV. 


All actors, article producers, importers or distributors/retailers must provide this information to 
consumers on request, within 45 days and free of charge. 


REACH does not specify a format for providing information with articles. You should choose a 
format that will ensure that the recipient can readily understand the information. 


 


 


 


 


 


 


 


 


 


111
 At echa.europa.eu/regulations/reach/authorisation/the-candidate-list. 
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Appendix 1 Compliance with REACH for distributors 


This appendix sets out the main aspects of the REACH Regulation which are relevant to 
distributors including retailers. They are not downstream users under the REACH Regulation. 
Before reading this appendix, chapter 2 of this guidance should be consulted in order to 
identify whether the role of a distributor or a retailer under REACH applies to you. 


A1.1 Overview of REACH and distributors 


A distributor under REACH is any natural or legal person established within the EEA, including 
retailer, who only stores and places on the market a substance, on its own or in a mixtures, for 
third parties


112 (see Article 3(14) of REACH). A retailer under REACH is an actor who sells 
substances and mixtures to private consumers and/or professional users in retail stores. 
Retailers are a sub-group of distributors. Storage providers, who only store substances or 
mixtures for third parties, are also a sub-group of distributors. As long as these actors do not 
perform any operations or activities with them which would be defined as “use” under REACH 
(as specified in table 8), their obligations are limited to forwarding information in the supply 
chain as described in this chapter. 


It is important to note that you should check carefully your own role. In fact you may also 
have roles besides distributor/retailer under REACH. The most common additional roles of a 
distributor are: 


• Importer of substances, mixtures or articles. In this case you may have obligations 
to register and other obligations related to the import of substances/mixtures or of 
articles. Consult the Guidance on registration and the Guidance on requirements for 
substances in articles for further details


113
. 


• Re-filler, who transfers substances or mixtures from one container to another, is a 
downstream user, and as such has to comply with the obligations of a downstream 
user under REACH. 


• Other downstream users roles, if, for example, you blend the substances with other 
chemicals to produce a mixture. 


This chapter aims to help you to identify the obligations related to your specific role as a 
distributor. For identification of obligations in relation to other possible roles you might have 
under REACH you should consult the relevant guidance as indicated above and in chapter 2 of 
this guidance. To obtain general information on the aims and functioning of REACH, you could 
also use the REACH Navigator


114
 or the introductory information on REACH on the ECHA 


website
115


. 


A1.2 Obligations for distributors under REACH 


As a distributor, your main obligation under REACH is to pass on information on the goods you 
distribute from one actor in the supply chain to another. This includes safety data sheet for 


112
 A person who solely stores and places articles on the market (i.e. neither substances on their own nor in a mixture), 


for third parties is not a distributor according to the definition in the REACH Regulation.  
113


 All the guidance documents and other supporting material are available in the “Support” section of the ECHA website 
at echa.europa.eu/support/guidance-on-reach-and-clp-implementation/identify-your-obligations.  


114
 Available at echa.europa.eu/support/guidance-on-reach-and-clp-implementation/identify-your-obligations.  


115
 echa.europa.eu.  
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substances and mixtures. Furthermore, there is a requirement for certain information to be 
provided for substances, mixtures or articles when a safety data sheet is not required.  


You are not a downstream user of substances/mixtures according to REACH, but have a key 
position regarding information flow within the supply chain. You may have direct contact with 
the manufacturer/importer and the end-user of a substance/mixture, but the supply chain may 
also consist of several actors, where you as a distributor are placed between two downstream 
users in the chain. Figure 9 illustrates in a simplified way the possible role of distributors in the 
supply chain. In principle, your role is similar to that before REACH. Therefore, your previous 
experiences and methods for delivering information in the supply chain could also be used 
under REACH. 


Manufacturer/
Importer of 


substance/mixture


Distributor


DU: formulator


DU: formulator


Distributor


Distributor / 
retailer


DistributorDU: industrial 
user


Distributor / 
retailer


Consumer DU: End-user
 


Figure 9 The distributor and the supply chain 


 


Communication up and down the supply chain is a critical point for the success of REACH and 
the distributor represents a fundamental link between suppliers and downstream users in 
many supply chains. You may decide if necessary to proactively initiate communication 
between a manufacture or an importer of substances and your customers, who will often be 
downstream users. The downstream user could be a formulator of mixtures, as well as an end 
user of substances and mixtures, and he may need to communicate with the supplier for 
different reasons. If this is the case, it is your role as a distributor to pass the request for 
further information from your customer to your supplier and to deliver the response of the 
supplier to the same customer (i.e. the downstream user). This can happen, for example, in 
the following situations: 
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• a formulator or end-user of substances or mixtures, i.e. the downstream user, wants, 


as is his right, to make a use known in writing to his supplier with the aim of making 
this an identified use; 


• the downstream user provides a description of his use(s) in writing to the supplier in 
order to support the supplier in the preparation of the registration dossier; 


• the downstream user may also decide to make his own chemical safety assessment, for 
his use (s) and/or his customers’ use(s) of a substance or a mixture (as described in 
chapter 5). In this case the downstream user may not be able to make his own 
chemical safety assessment on the basis of the information in a safety data sheet or 
exposure scenario delivered to him; he may need additional information from the 
supplier on, for example, the hazardous properties of a substance or the exposure 
assessment. 


According to the situation, the type of information that you as a distributor may have to pass 
on could include the following. 


• Information related to the identification of uses, either from manufacturers / importers 
to downstream users via questionnaires or from downstream users to suppliers, for 
example via standard brief general descriptions of use.  


• Health and safety information on possible hazards and risks of your product up and 
down the supply chain. You have the duty to pass on information about hazards and 
safe handling received from the supplier to your customers. This may include the safety 
data sheet


116
 (with or without the exposure scenario) if appropriate. Furthermore you 


may have to pass on information on authorisation or restrictions applying to a 
substance. 


• Information to allow safe use of an article to your customer when it contains more than 
0,1% w/w of a SVHC included in the Candidate List. 


• Specific requests for information from a downstream user to the supplier, if the 
downstream user wants to make a DU CSR. 


• New information on hazardous properties or on the appropriateness of the risk 
management measures from the downstream users to the suppliers. 


You may need to document that you have asked for information from your supplier and 
communicated information delivered to you further down the supply chain and vice versa. You 
are therefore recommended to send requests to suppliers and information to customers in 
writing, either on paper or electronically. Procedures for communication and handling of 
documents in relation to the obligations under REACH could be described and included as a 
part of your quality assurance system. 


Furthermore you should note that a distributor has to keep information on a substance on its 
own or in a mixture for at least 10 years after the last supply of the substance or the mixture 
(Article 36 of REACH). 


Examples of information you are obliged to pass up and down the supply chain is given in 
Table 16. 


 


 


116 The distributor may provide the safety data sheet and exposure scenario in the national language and adjusted to 
specific national rules. He may also add his own information in Section 1 of the safety data sheet e.g. an emergency 
number. See also Table 16 Information flow in the supply chain. 
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Table 16 Information flow in the supply chain


117
 


 


Subject Type of 
information 
received  


Type of information 
to be forwarded  


Remarks 


Preparatory activities 


Manufacturer/importer 
before registration of 
a substance 


Questionnaires from 
suppliers of 
substances/mixtures 
concerning the 
identification of 
use(s) including the 
operational 
conditions of use(s). 


Responses to 
questionnaires from 
suppliers.  


Preparatory activities 
before registration of a 
substance could include 
identifying uses and 
conditions of use. 
Preparatory activities 
are expected to take 
place in the 11 year 
period during which all 
existing substances in 
amounts of 1 
tonne/year or more, per 
manufacturer/importer, 
have to be registered. 


Downstream user 
preparatory activities 
and requesting that a 
use becomes an 
identified use


118 
 


Responses to 
questions from 
suppliers and 
additional questions 
for clarification of 
use conditions. 


Information on the 
uses of a substance as 
such, in mixtures and 
in articles, possibly 
accompanied by a 
request to make a use 
identified for inclusion 
in the registration of 
the 
manufacturer/importer. 


Safety data sheet and other information on a substances and mixture  


Safety data sheet and 
related information 


Safety data sheet 
with or without 
exposure 
scenario(s). 


New information on 
hazard properties, 
information calling into 
question the 
appropriateness of risk 
management measures 
and requests for a 
REACH-compliant 
safety data sheet if not 
received by due 
date


119
. 


Safety data sheets have 
to be passed to the 
downstream user. They 
have to be in the 
national language and 
include specific national 
provisions, e.g. on 
workers’ health. 


New information on 
hazards and information 
questioning 
recommended risk 
management measures 
have to be forwarded. 


Safety data sheet for 
a mixtures and DU 
CSR for a 
substance


120 
 


Delivery of 
information for 
making a safety 
data sheet for a 
mixture, on request 
from downstream 
user. 


Requests for additional 
substance information 
needed for making a 
DU CSR. 


 


Requests for a safety 
data sheet when 
concentration of 


If a customer makes a 
DU CSR for a substance 
as such or in a mixture, 
he may request 
information on 
substance hazards.  


You may receive 
requests from 


117
 The table illustrates general examples of the types of information which could be exchanged in the supply chain. 


118
 See chapter 3 this guidance. 


119
 See chapter 6 of this guidance. 


120
 See chapter 5 and chapter 7 of this guidance. 
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hazardous substances 
in a mixture is above a 
threshold value for 
providing of safety 
data sheet


121
. 


customers for safety 
data sheets for non-
classified mixtures. If 
hazardous substances 
are contained above the 
threshold values of 
article 31 (3) of REACH 
you shall provide it. 


Information in the 
supply chain when no 
safety data sheet is 
required 


Information: 


- On a substance 
subject to 
authorisation or 
restriction. 


- Needed for 
identifying 
appropriate risk 
management 
measures. 


Information: 


- On a substance 
subject to 
authorisation or 
restriction. 


- Needed for 
identifying appropriate 
risk management 
measures. 


Even if no safety data 
sheet is required, you 
may receive and 
forward information 
from the supplier 
according to Article 32 
of REACH. 


A non-classified mixture 
may contain, e.g. a 
substance subject to 
authorization below the 
concentration limits 
specified in Article 31(3) 
of REACH. Then the 
supplier must send this 
information, together 
with the registration 
number (and the 
authorisation number) 
and any other 
information necessary to 
use the mixture safely.  


Information to 
consumers 


Information on:  


- the classification, 
as a minimum. 


- Recommendation 
on safe conditions of 
use has also to be 
included. 


Information on:  


- the classification, as 
a minimum. 


- Recommendation on 
safe conditions of use 
has also to be included. 


Classified substances or 
mixtures for the general 
public do not require a 
safety data sheet if 
sufficient documentation 
to enable safe use is 
provided.  


Authorisation/restriction
122


 


Information in the 
supply chain for an 
SVHC 


Questions from 
suppliers on the 
use(s) of a 
“substance of very 
high concern”, on its 
own or in mixtures.  


Answers to questions 
from suppliers on the 
use(s) but also 
questions from the 
downstream user on 
the substance 
concentration in 
mixtures (and articles).  


For substances 
(expected to be) under 
authorisation/restriction, 
communication in both 
directions can be 
expected. This could be 
when substances are 
included in the 
Candidate List 


Information on substances in articles
123 


 (Article 33 of REACH) 


121
 Article 31(3) in: REACH Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 13. 


December 2006. 
122


 See chapter 8 of this guidance for more information on compliance for downstream users with the authorisation and 
restrictions. 
123


 See chapter 8 of this guidance and the Guidance on requirements for substances in articles for more detailed 
information.  
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Information in the 
supply chain for 
articles 


For articles with a 
substance on the 
Candidate List 
present in a 
concentration > 0.1 
% (weight/weight): 


- Available 
information on safe 
use of the articles.  
Name of the 
substance as a 
minimum  


Downstream user may 
request information on 
the content of 
“substances of very 
high concern” in 
articles.  


You have to pass the 
information from your 
supplier of an article to 
your customers 
(downstream users and 
distributors/retailers). 
Furthermore, you should 
pass any requests 
upstream. 


Information to 
consumers for articles 


For articles with a 
substance on the 
Candidate List 
present in a 
concentration of 0.1 
% or more 
(weight/weight): 


- Available 
information on safe 
use of the articles. 
Name of the 
substance as a 
minimum. 


Requests from a 
consumer about an 
article containing a 
“substance of very high 
concern". 


If you receive a request 
from a consumer, you 
have to provide him 
with the information, 
free of charge, within 45 
days after you have 
received the request. 
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Appendix 2 Scaling 


Note: This appendix is mainly addressed to registrants and to downstream 
users who have prepared DU CSR but are not registrants of the substance. 


The exposure scenario can be described flexibly with a variety of combinations of operational 
conditions (OC) and risk management measures (RMM). If the calculated exposure levels are 
based on the recommended operational conditions and risk management measures or even 
stricter, the downstream user does not have to do any additional verification. However, due to 
the fact that the parameters do not all work in the same direction, there can be situations 
where additional checking may be needed based on the change of OCs/RMMs. If the supplier 
has provided scaling options in the safety data sheets, the downstream user can use scaling to 
check if his combination of operational conditions and risk management measures (different 
from the combination proposed in the exposure scenario as received from the supplier) may 
still lead to, at least, the same level of control of risks. Thus, by applying scaling, downstream 
users do not develop new exposure scenarios with the same equations, but they calculate 
whether their situation is within the boundaries of the exposure scenario described by the 
supplier. It is important to mention that scaling options can only be provided by registrants or 
suppliers of chemicals who have prepared a CSR and if the registrant (or supplier preparing a 
CSR) has used an exposure estimation tool in their assessment. Scaling is not possible if the 
supplier has based his exposure assessment on measured exposure data. In this case the 
assessment is not based on a model and no scaling formula can be derived. Only those who 
have undertaken a chemical safety assessment and prepared a CSR may know to what extent 
the conditions of use of downstream users may be covered by the exposure scenario they have 
developed as part of their assessment. In assessing the exposure to a substance for a specific 
use, registrants (or other suppliers preparing a CSR) take into account multiple factors beyond 
the specific conditions of such use (e.g. impact to the environment at a regional scale, 
exposure to consumers from multiple sources, workers exposed to the same substance in 
different activities, workers exposed to multiple substances during their working shift etc.). For 
this reason registrants (or other suppliers preparing a CSR) may sometimes identify and 
recommend operational conditions and risk management measures leading to exposure levels 
which may be seen to be “very conservative” for a specific use, but which may be justified by 
broader considerations that are reported in the CSR but are not known to downstream users. 


Scaling options defined by registrants (or other suppliers preparing a CSR) should be easy to 
implement by downstream users. Scaling is limited to simple calculations with the scope to 
demonstrate that variation in some parameters is compensated by variation in other 
parameters in order to guarantee that the resulting level of exposure (from application of 
downstream users conditions) is the same or lower than the level of exposure resulting from 
strict application of the exposure scenario as received from the suppliers. Downstream users 
should be able to apply scaling and to rely on the simple outcome from the scaling method in 
order to understand if their conditions are covered by the exposure scenario. If a downstream 
user concludes that application of scaling options is not sufficient to demonstrate that his use 
conditions are covered by the exposure scenario and that further assessment is needed, he 
can provide sufficient information to allow the manufacturer, importer or downstream user who 
has supplied the substance to prepare an exposure scenario for his use (Art 37(2)). If the DU 
does not want to make his use known, he must prepare a DU CSR or check for other options 
(see chapter 4.4 of this guidance).   


A2.1 Boundaries of scaling 


The exposure scenario represents a set of conditions of use that should be implemented by 
downstream users in order to guarantee that a substance is used safely. This means that if 
such conditions are implemented by a downstream user, the levels of exposure to the 
substance during its use will not generate adverse effects for humans (i.e. workers and 
consumers) and the environment. In this case the exposure scenario “covers” the use and no 


 







Guidance for downstream users 
Version 2.1 October 2014 111 


 
additional action is needed by the downstream user (see Guidance on IR&CSA Part D for 
further information on exposure scenario building and definition of safe use). 


If, instead, one or more conditions of use at downstream user site exceed the limits set in the 
exposure scenario, levels of exposure to the substance may be higher than levels obtained by 
applying the conditions defined in the exposure scenario. 


If this is the case, the conditions of use from downstream users have to be considered outside 
of the exposure scenario boundaries. 


If scaling options are provided in the safety data sheet, downstream users may use the scaling 
method to check levels of exposure resulting from the application of their conditions of use.     


The following principles have to be taken into account when scaling is applied:  


• scaling cannot be used by downstream users to justify conditions of use 
leading to levels of exposure exceeding the levels of exposure resulting from 
application of the conditions in the exposure scenario; 


• by applying environmental scaling downstream users have to assure that the 
quantity of the substance released to the environment/ time (release rate) do 
not exceed the release rate obtained by applying the ES as received by the 
supplier. 


It has to be noted that in general scaling has a limited range of applicability. Besides 
what already explained, the following additional considerations should also be taken into 
account to understand why it is so. 


1. Interpretation of the legal requirements. Article 37(4)(d) of REACH 
requires that downstream users may not need to prepare a CSR if they 
implement and recommend as a minimum the conditions communicated to 
them in the exposure scenario as received by their suppliers. 


2. Reliability of CSR information. The information in the ESs annexed to 
safety data sheets is consistent with the information in the Chemical Safety 
Report which is a key element of the registration dossier. ECHA consider the 
information contained in CSRs as the primary source of information which is 
needed for other REACH processes (e.g. authorisation, substance evaluation, 
restrictions etc...). 


A2.2 Defining scaling options  


In order to define specific scaling options to be communicated to downstream users, 
registrants (or other suppliers preparing a CSR) have to establish if scaling may be applied to 
the conditions described in the exposure scenario and, if so, define the boundaries which 
cannot be exceeded via scaling in order to guarantee that resulting levels of exposure (after 
scaling is applied) do not increase. 


For each relevant exposure route, the registrant (or other suppliers preparing a CSR) needs to: 


Step 1 


Determine a set of operational conditions and risk management measures (key determinants 
of exposure) or integrative parameters  (e.g. Environmental release factor) for which control of 
risk for the exposure route can be demonstrated. This is the set of operational conditions and 
risk management measures to be communicated in the exposure scenario. 
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Step 2 


Assure that Risk Characterisation Ratio (RCRES) and/or exposure/release levels are 
communicated in the section 3 of the exposure scenario (see Guidance on IR&CSA Part D “ 
exposure scenario building”


124
) or made available via other appropriate means. The derivation 


of the RCRs is described in Part E of the Guidance on IR&CSA. 


Step 3 


For each of the relevant key determinants, which are likely to vary in the actual use situations 
consider if the use of scaling is relevant or if broader range of conditions can be considered. If, 
for example, the derived levels of exposure are well below threshold limits (if available) and 
they are expected to be below the limits for any reasonable values of OC/RMM, there is no 
reason for scaling (e.g. a substance is normally used in concentration <25% for <4hrs/shift in 
industrial settings. No specific risk management measure is required to control exposure to 
workers. If expected levels of exposure for use of the same substance at pure state for > 4 hrs 
/ shift are still below threshold limits, you might consider issuing an exposure scenario with 
this set of conditions instead of proposing scaling as an option). In this case, the exposure 
scenario could be described with a broader set of operational conditions and risk management 
measures that ensure control of risks and allows, in the meantime, for more flexibility at the 
downstream user level. 


• List all determinants specified in the exposure scenario for the considered 
exposure route and target group. On a Tier 1 level, the following determinants 
would typically be used for scaling: 


o workers: exposure duration, concentration per activity, RMM effectiveness, 
amount used; 


o consumer: concentration/amount; 


o environment: amount per year/per emission day, number of emission days, 
release fractions/RMM effectiveness


125
. 


• List the operational conditions and risk management measures which are likely 
to be different in the actual use situations. 


• Identify the scalable parameters. These parameters have to be selected 
among the determinants working as input parameters of the tool used for the 
exposure assessment. Define the method to be used for scaling for the target 
group and exposure route. The method has to be based on the method used 
by the supplier: it can be an available Tier 1 tool, an algorithm, or a higher 
Tier tool. An exposure estimation tool (Tier 1 or higher Tier tool) can be used 
by downstream users for scaling assuming it is publicly available and is 
reliable also for non-expert users. The registrant should also use the exposure 
scenario to communicate the input parameters that are needed for the 
calculations.  


• Find the range in which the OC/RMM can vary. These ranges are determined 
by the possibility to demonstrate that: 


124
 echa.europa.eu/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment.  


125
 What is important in the environmental exposure assessment are the overall release fractions. These may be 


composed of two factors: one factor accounting for the release fraction if no abatement is introduced (f1) and one factor 
accounting for the effectiveness of abatement (f2). The overall release factor would then read f1*(1-f2) or if f2 is expressed 
as a percentage: f1*(100-f2). 
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o resulting levels of exposure do not exceed the levels of the exposure 


scenario; 


o regional environmental concentration will not be affected; 


o the OCs/RMMs used for scaling are independent of each other; and   


o the basic assumptions for the derivation of exposure level still hold.  


• In the process of finding and selecting the range include uncertainty analysis 
of the conclusions (see Chapter R.19 of the Guidance on IR&CSA


126
 for details 


on how to make uncertainty analysis).  


• If the same determinant is relevant for other exposure routes, ensure that you 
are specifying an applicable range, which holds for all exposure routes.  


• Validate and document in the CSR that the proposed scaling mechanism is 
valid, i.e. control of risks is demonstrated and exposure levels of the exposure 
scenario are not exceeded. 


Step 4 


Communicate the method and the determinants in the exposure scenario. 


The exposure scenario should contain scaling method (e.g. an algorithm, link or reference to 
web based tool or reference to the same tool used for exposure estimation), parameters which 
can be scaled and the ranges for which the scaling can be used. Scaling option should be 
communicated in the section 4 of the exposure scenario.  


Downstream users may use different RMM than those indicated in the section 2 of the 
exposure scenario if alternative measures are explicitly mentioned in the ES as part of the 
scaling options (e.g. in the section 4). 


Furthermore, instructions on how to use the scaling tools and the ranges for the determinants 
should be clearly communicated. 


A2.3 Methodologies to be used for scaling 


A simple method to calculate whether one condition, i.e. a key determinant of exposure, 
compensates another can be performed in cases where the relationship between the respective 
determinants of exposure and the resulting levels of exposure (and thus the RCR) is linear. 
Then, the factor describing the difference between actual conditions and those specified in the 
exposure scenario can be derived and compared with the compensating factors for other 
determinants. When the linear scaling applies, the downstream user can check compliance by 
multiplying or dividing with the ratios between the actual value of an OC and the prescribed 
value of the OC in the exposure scenario.  


The basic assumption of linear relations between an exposure determinant and the exposure 
level cannot be used for qualitative OC, e.g. the physical state of a mixture (liquid, solid or 
gas). Also, if the relevant parameters are interrelated, e.g. area covered and amount used 
(relevant for example in surface coating), linear calculation cannot be used. 


Linear relations between the determinants and the exposure level are often valid only for small 
changes of the variable. Applying the rule over a larger range of the variables requires that the 
assumption of linearity is indeed valid. So, when using the linear scaling for the exposure 
scenario, the ranges for the determinants, in which the assumption of linearity between the 


126
 echa.europa.eu/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment.  


 


                                           



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
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determinant and the exposure level still holds, have to be specified in the exposure scenario, 
by the supplier. 


In conclusion, it may be considered to apply the linear scaling to increase flexibility, but it 
should be clear when doing so, that linear or other relationships between variables must be 
justified and that a sufficient margin of variability in resulting exposure is considered in 
practice. When applying the rule over a larger change in values for the variables, it is essential 
to know that the linearity is indeed applicable. This requires that the particular use of linear 
scaling is well documented in the Chemical Safety Report and is based on accepted algorithms 
for exposure assessment (e.g., coming from the same equations that constitute the Tier 1 
tools). Furthermore, it requires that the linear scaling is well-described in the exposure 
scenario, as well as the relevant boundaries that apply. 


In addition to simple linear algorithm the registrant (or other supplier preparing a DU CSR) 
may prepare a tool enabling the downstream user to check his own use. Such a tool can have 
the form of an algorithm, simple look-up tables, an excel sheet, a database, or a web-based 
tool (e.g. provided by industry associations). It can also be the exposure tool, which the 
registrant used for exposure calculations, e.g. ECETOC TRA and EUSES (In addition to the 
specific tool to be used for scaling, the registrant, or other supplier preparing a DU CSR, needs 
also to communicate via the exposure scenario, the input parameters that can be used for the 
calculations and the ranges for which scaling can be used (see chapter A.2.2 of this guidance).  


Industry associations have provided some web-based scaling tools for downstream users (e.g. 
formulators).  These tools enable downstream users to check whether - based on their 
knowledge about the processes in which his products are used - the exposure scenario 
indicated by the substance manufacturers are appropriate to ensure control of risk or 
modifications are needed. Downstream users may use these tools to check whether they work 
within the conditions of use for control of risk as prescribed by their suppliers, or whether they 
have to modify certain parameters in the exposure estimate to demonstrate control of risks 
(more realistic exposure estimates).  


Information about these tools is available on websites of major downstream user sector 
organisations. 
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Appendix 3 Core principle for selecting information to 
 communicate with mixtures 


Chapter 7.2.2 outlines possible approaches when identifying the information to communicate 
downstream. The objective is to select the operational conditions and risk management 
measures that should be applied to protect humans and the environment when the mixture is 
used. 


The methodologies to support formulators undertaking this process are not described in this 
guidance document. However, the concepts that underpin the methodologies are presented in 
Table 17. These principles can help to identity the factors to consider when selecting the 
relevant information from exposure scenarios to communicate downstream with the mixture. 
The approach used can be tailored to suit the needs of different users. 


The principles are presented in three sections: general, human health (toxicological) and eco-
toxicological. They are listed in approximate order of increasing “sophistication”. Simpler 
situations are near the beginning of the relevant section in the table. Rare and complex cases, 
requiring a more detailed evaluation, are at the end of the sections. The examples presented 
are often a simplification of the actual situations encountered, but are intended to illustrate the 
principle. The proposed solution may only be applicable to some scenarios, such as worker or 
industrial. 


The principles are not prescriptive. Each principle does not all apply to every mixture, and 
every situation. Case-specific expert judgement is required for complex cases. A general 
guideline is that in cases where there is no interaction between substances, the effects on 
human health and on the environment from exposure to a mixture can depend on the 
hazardous properties of either the whole mixture (e.g. for skin and eye irritation) or the 
individual component substances (e.g. for CMR substances).  


For environmental effects, it should be kept in mind that the separate substances may have 
different environmental fates and manifest their effects in different environmental 
compartments. The impacts on the environment of aggregated and synergistic effects are not 
normally taken into account by formulators. 


When a substance is classified as hazardous with respect to physicochemical properties, the 
relevant information to enable proper control measures to be taken is provided in Section 9 of 
the safety data sheet. 
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Table 17 Core principles for selecting relevant information from exposure scenarios to communicate for mixtures 


Ref 
no. 


Principle Example (two substances A and B) / Comment 


General considerations 


1 


 


A simple approach may be adequate. If the RMMs for the individual 
substances are the same or similar, these can be assigned to the mixtures 
for the same OCs, taking into account any effect due to additivity and/or 
concentration. 


Substance A requires local exhaust ventilation (LEV) (90% 
effectiveness) for given operational condition (OC) (conc. 15%, 
duration >4 hours). Substance B requires enhanced general 
ventilation (70% effectiveness) for the same OCs. LEV with 90% 
effectiveness is identified for Mixture AB, corresponding to the 
lower exposure level.  


2 


 


If the RMMs for the individual component substances differ, the RMMs for the 
mixture can be derived using the most stringent RMMs recommended for 
each route of exposure for the individual substances of the mixture, for the 
same OC’s. This is a “worst case” approach. It is a simple yet conservative 
method that may be suitable in some situations.  However, the RMMs 
recommended should not be over-precautionary or impractical. 


Substance A requires LEV (90% effectiveness). Substance B 
requires gloves (80% effectiveness). Assuming the OCs for both 
substances are aligned to be the same, the RMMs for the mixture 
AB will be a combination  of the RMMs for the substance driving 
the inhalation risk (LEV) and the RMMs for the substance driving 
the dermal risk (gloves), namely LEV with 90% effectiveness and 
gloves with 80% effectiveness. 


3 


 


The selection of RMMs based on information in the ES of the substances 
should be consistent with the classification of the mixture and the 
precautionary statements derived from that classification.  The final RMMs 
selected for the mixture should therefore always be compared with 
information on classification and labelling.  


 


For mixture AB, the RMMs selected from the ESs depend on the 
type of activity. For long term exposure, either use in closed 
systems or use of LEV is specified. For short term exposures, use 
of RPE is specified. 


Mixture AB is classified as a respiratory sensitizer with 
precautionary statement P261: (Avoid breathing 
dust/fume/gas/mist/vapours/spray). The selected RMMs are 
compared with the classification and labelling information. It is 
concluded that there is no conflict between recommended 
measures from ES and classification. 


Human health (toxicological) hazards 


4 


 


When the mixture is classified as hazardous with respect to toxicological 
properties, the classification of the mixture should align with the selection of 
the OCs and RMMs to adequately control the risk from using the mixture in 
most instances. Normally, new animal studies should not be conducted. 


Mixture AB is classified as a skin irritant (based on concentration 
of irritant component). For uses with long term exposure, a closed 
system is proposed, while for short term exposure such as 
transfer, or consumer use protective gloves or avoiding skin 
contact are specified. This is consistent with the classification 
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5 


 


Known interactions and combined effects between substances should be taken 
into consideration.  


If the classification of the mixture for a given endpoint differs to that of the 
classification of the substances, this indicates that the toxicity of (one of) the 
substances may be accentuated or diminished by other substances in the 
mixture. This is an alert to deal with this in assessing the risk and deciding on 
RMMs. 


 


Examples of interactions and combined effects are: 


(i) Where the chemical properties are affected (e.g. pH of 
the mixture). 


(ii) Where the biological properties are affected (e.g. one 
component may enhance the dermal absorption of a 
second component).  


(iii) where more than one substance acting on the same 
target organ (e.g. organic solvents on the central 
nervous system).  


6 


 


For mixtures which contain substances that are carcinogens, mutagens, toxic to 
reproduction (CMRs) or sensitisers (dermal or respiratory) even in 
concentrations below the cut-off point for classification, the conditions of use 
for the mixture should take into account the risk to human health from CMR or 
sensitising substances: risks are to be minimised. Hence, the risk assessment 
and recommendations related to safe use of the mixture should be based on 
the component substances themselves,  present below cut-off point for 
classification. 


Substance A is category 1B carcinogen.  Substance B is not 
classified. Mixture AB contains < 0.1% of Substance A, and hence is 
not classified as a carcinogen. Nevertheless, the need to include the 
RMMs recommended for substance A as part of the RMMs for the 
mixture should be reviewed.  


 


Ecotoxicological hazards 


7 


 


 


The environmental risk results from the release of the mixture to one or more 
of the environmental compartments – air, water, soil. Classification with respect 
to ecotoxicological properties refers only to effects on the aquatic (pelagic) 
compartment. RMMs should cover all emission and environmental risks. 


Even though a mixture is not classified with respect to hazards in the 
aquatic (pelagic) environment, there may still be a risk to other 
compartments such as sediment and soil.   


8 The effects on the environment from exposure to a mixture can depend on the 
hazardous properties of either the whole mixture or the individual component 
substances. For emissions to water and soil, the first step is to identify the 
environmental release patterns relevant for the mixture uses, in particular 
whether the environmental compartments are exposed to the undiluted mixture 
as such or just to some component. 


 


For example, for the outdoor use of a biocide with substance A and 
B, the soil and/or water is directly exposed to the undiluted mixture. 
Any interaction between A and B is highly relevant. Conversely, for a 
mixture AB that is emitted through a WWTP, the mixture is diluted, 
substance A may, for example, remain in water and substance B go 
to sediment (or soil via sewage sludge application. Consequently the 
environmental compartments are exposed to the single components 
as emitted after waste water treatment. The original mixture no 
longer exists in the environment.   
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9 Substances in a mixture may have different environmental fates and manifest 


their effects in different environmental compartments. 
For a mixture A+B emitted through a WWTP, Substance A may 
remain in the aqueous compartment and Substance B may be 
trapped in the sediment. 


10 Known interactions and combined effects between substances should be taken 
into consideration as this may alter the efficiency and feasibility of the RMM 
compared with the substance on its own. These interactions must be carefully 
considered when RMM proposed for different components are suggested for the 
whole mixture. 


For example, if the solubility of Substance A is increased by 
Substance B, a solvent, sedimentation during water treatment may 
be prevented.    


11 


 


When the physico-chemical and/or environmental fate properties of the 
components in the mixture are very different, the effectiveness of the RMM may 
also differ for each component. This may result in different release patterns for 
each component, so that the composition of the mixture emitted differs from 
that of the marketed mixture. 


For example, substance A and B have differing physico-chemical 
properties, and the effectiveness of the RMM is 90% and 10% for 
substance A and B respectively. If the formulated mixture contains 
A+B at 50% each, the mixture released to the environment  is 5% of 
Substance A and 95% of Substance B  


12 Mixtures with substances with PBT or vPvB properties are treated on a 
substance basis. The OCs and RMMs for the mixture should ensure minimisation 
of releases to the environment (and consequently human health) from 
PBT/vPvB substances. The RMMs suggested for other components (including 
also human health RRM) may affect the releases of the PBT/vPvB components. 


For example, Substance A is highly acutely toxic by inhalation and 
the RMM recommends a high level of extract ventilation but 
Substance B is a volatile PBT substance and ventilation will increase 
its emission to air. 
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Appendix 4 EU Legislation with requirements relevant to REACH  


EU DirectiveA Main Elements with respect to 
chemicals 


 How does it affect DUs How does it link with 
REACHB 


Workers Health  


Council Directive 98/24/EC of 7 
April 1998 on the protection of 
the health and safety of 
workers from the risks related 
to chemical agents at work 
(Chemical Agents Directive) 


Requires employers to identify risks arising 
from chemical agents through risk 
assessment.  Risks should be reduced by 
substitution, prevention, protection and 
control.  
 
Where a national occupational exposure 
limit value (OEL) is exceeded, the 
employer must remedy the situation 
through preventative and protective 
measures.  
The production, manufacture or use at 
work of certain chemical agents and 
activities set out in Annex III is prohibited.  


The provisions for risk assessment 
may be challenging to implement, 
especially if you use many different 
chemical agents.  


 


OELs are important risk reduction 
tools in specific work scenarios. 
However agreed values for OELS 
and not available for all 
substances, although indicative 
values for certain substances are 
listed in Directives 91/322/EEC, 
2000/39/EC, 2006/15/EC and 
2009/161/EU 


Prohibitions specified in Annex III 
may be difficult to implement and 
control, especially if you are a 
small company. 


Greater availability of 
information on substance 
properties and potential 
hazards, through the 
Registration process.  


The SDS communicates the 
conditions of use under which 
risks are controlled, including 
necessary risk management 
measures.  


Council Directive 2004/37/EC 
on 29 April 2004 on the 
protection of workers from the 
risks related to exposure to 
carcinogens or mutagens at 
work 


Requires employers to assess risks, replace 
carcinogens and mutagens with less 
hazardous products (where possible) and 
use closed systems for manufacture and 
use. Where a closed system is not 
technically possible, the level of exposure 
is to be reduced to as low a level as 
possible. In addition, employers are to 
design processes and engineering control 
measures so as to avoid or minimise 
releases the workplace. 


The provisions are important risk 
reduction tools in specific work 
scenarios but may be challenging to 
implement at small and medium-
sized enterprises. Resources for 
control are required.  
 


(Ext)SDS can assist you by 
giving clear recommendations 
on the most appropriate risk 
management measures 
necessary to control exposure 
to carcinogenic or mutagenic 
substances. 
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Council Directive 92/85/EEC of 
19 October 1992 (including 
COM(2000) 466 final/2) on the 
introduction of measures to 
encourage improvements in the 
safety and health at work of 
pregnant workers and workers 
who have recently given birth 
or are breastfeeding  


The employer is required to assess the 
nature, degree and duration of exposure, 
in the undertaking and/or establishment 
concerned, in order to assess any risks to 
the safety or health and any possible effect 
on the pregnancy or breastfeeding and 
decide what measures should be taken.  


The provisions are important risk 
reduction tools in specific work 
scenarios but may be challenging to 
implement at small and medium-
sized enterprises. Resources for 
control are required.  
 


Information in (ext)SDS may 
assist SMEs to identify the risks 
associated with substances and 
give clear guidance on the RMM 
required to address them 


 


Council Directive 89/656/EEC of 
30 November 1989 on the 
minimum health and safety 
requirements for the use by 
workers of personal protective 
equipment at the workplace   


Employers must provide PPE free of charge 
and give information to workers on the 
risks which the wearing of the PPE protects 
them against.  Employers must ensure that 
the PPE is appropriate for the risks 
involved, by undertaking a risk 
assessment, without itself leading to any 
increased risk.  


The directive does not give detailed 
information to the employer how to 
select the proper PPE.   
The provisions for risk assessment 
may require some effort to 
implement, especially if you are a 
small company. 


Information in (ext)SDS may 
assist you to identify the risks 
associated with substances 
and give clear guidance on the 
risk management measures 
required to address them. 


Directive 2003/10/EC of the 
European Parliament and of the 
Council of 6 February 2003 on 
the minimum health and safety 
requirements regarding the 
exposure of workers to the risks 
arising from physical agents 
(noise) 


Employers shall carry out a risk 
assessment, which should include, as far 
as technically achievable, any effects on 
workers’ health and safety resulting from 
interactions between noise and work-
related toxic substances 


You need to identify whether any 
ototoxic substances are present in 
the workplace. Even if these can be 
identified, calculating the impacts 
of interactions with noise levels 
may be difficult. 


Information in (ext)SDS may 
assist you to identify the 
presence of any ototoxic 
substances  and give clear 
guidance on the risk 
management measures 
required to address them 


ATEX 137 (Directive 99/92/EC) 
on minimum requirements for 
improving the safety and health 
protection of workers 
potentially at risk from 
explosive atmospheres and 
ATEX 95 (Directive 94/9/EC) 
concerning equipment and 
protective systems intended for 
use in potentially explosive 
atmospheres. 


ATEX 95 is for the manufacture of 
equipment, and ATEX 137 is for the use of 
equipment in potentially explosive 
atmosphere. Employers must classify areas 
where explosive atmospheres may occur 
into zones. The classification given to a 
particular zone, and its size and location, 
depends on the likelihood of an explosive 
atmosphere occurring and its persistence if 
it does. Equipment and protective systems 
intended to be used in zoned areas must 
meet the requirements of the directive. 
 


DUs may need to carry out the risk 
assessment and area classification 
(zoning). 


Under REACH greater 
information is available on 
substance properties such as 
flammability and explosivity, 
and those “uses” where there 
may be a potential for an 
explosive atmosphere to arise. 


Where you have already taken 
action in response to this 
Directive, this may provide 
good information and material 
for risk management measures 
for REACH 
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The Seveso III Directive 
2012/18/EU adopted on 4th 
July 2012, and entered into 
force on 13th August 2012. 
Member States have to 
transpose and implement the 
Directive by 1st June 2015. 
 
 


This Directive lays down rules for the 
prevention of major accidents which 
involve dangerous substances, and the 
limitation of their consequences for human 
health and the environment. Using a two-
tier approach based on substance 
threshold quantities, site owners must 
comply with requirements on risk 
assessment, emergency planning, land-use 
planning etc.  


If DUs satisfy the criteria for their 
sites to fall under Seveso, then 
they have certain obligations 
related to e.g. risk assessment. 


The improved quality of 
substance information made 
available under REACH would 
benefit the DUs in terms of 
knowing the nature of the 
hazard, in particular with 
regard to the risk assessment 
component of Seveso. 


Where you have already taken 
action in response to this 
Directive, this may provide 
good information and material 
for risk management measures 
for REACH. 


Product Safety examples
127


 


2001/95/EC of the European 
Parliament and the Council of 
3 December 2001 on general 
product safety   


The directive places an obligation on 
importers and manufacturers of products 
intended for consumer use to ensure that 
their products do not present unacceptable 
risks to human health or property under 
normal and reasonably foreseeable 
conditions of use. Manufacturers must 
provide consumers with relevant 
information to enable them to assess the 
risk inherent in a product and to take 
precautions against those risks.  If the 
manufacturers or the distributors discover 
that a product is dangerous, they must 
notify the competent authorities and, if 
necessary, cooperate with them. For such 
products the Commission manages the 
Rapid Information System RAPEX and can 
adopt “emergency measures” in 
cooperation with Member States. 


Satisfactory assessment of the 
risks posed by chemicals within 
products is required, in the 
absence of reliable information 
from suppliers.  


 


Information in (ext)SDS may 
assist manufacturers to identify 
the risks associated with 
substances and mixtures that 
they use and to determine 
whether they are appropriate 
for consumer products. 


REACH will introduce 
requirements concerning 
substances within articles for 
the first time. This will enable 
you to identify whether 
imported articles meet the 
requirements of the GPSD. 


127
 There is a number of sector specific legislation so only a few examples are provided in the table. Other legislation that may be relevant includes: Fertilisers (2003/2003/EC), 


Cosmetic Products (1223/2009/EC), Detergents (648/2004/EC), Aerosol Dispenser Directive (75/34/EEC). 


 


                                           







122 
Guidance for downstream users 


Version 2.1 October 2014 


 
Council Directive2009/48/EC on 
30 June 2009on the 
approximation of the laws of 
the Member States concerning 
the safety of toys  


Toys placed on the market should not 
jeopardise the safety and/or health of 
users or of third parties. They must not 
contain hazardous substances or mixtures 
in amounts which may harm the health of 
children using them (except where 
essential to the functioning of the toy, 
when they are subject to a maximum 
concentration). 


The amount of certain chemicals that may 
be contained in materials used for toys is 
specified. 


 


Certain substances (Carcinogenic, 
Mutagenic or toxic for 
Reproduction), are no longer 
allowed in accessible parts of toys. 
For certain other substances 
tolerable limit values have been 
introduced and certain heavy 
metals which are particularly toxic, 
may no longer be intentionally 
used in those parts of toys that are 
accessible to children.  


Satisfactory assessment of the 
risks posed by chemicals within 
products is required and reliable 
information from suppliers may be 
missing. 


Lack of data from suppliers may 
make it more difficult to assess the 
concentration of substances within 
inputs. 


Information in (ext)SDS may 
help manufacturers to identify 
the presence of hazardous 
substances in mixtures (and 
articles) that they use.  The risk 
management measures 
specified may assist you to 
identify whether the substances 
can be safely used in the 
manufacture of toys. 


The Construction Products 
Regulation (305/2011/EU - 
CPR) which repeals the 
Construction Products 
Directive (89/106/EEC – 
CPD) was adopted on 9 March 
2011 


Buildings must be designed and built in 
such a way that it will not be a threat to the 
hygiene or health of residents or 
neighbours. The CPR’s objective is to ensure 
reliable information on construction 
products in relation to their performances. 
This is achieved by providing a “common 
technical language", offering uniform 
assessment methods of the performance of 
construction products. 


Standards may be developed 
where demands on technical 
performance are in conflict with the 
need to reduce risks relating to 
harmful substances.   
 


(Ext)SDS may help construction 
companies to identify safe uses 
of mixtures and necessary risk 
management measures 


 


 



http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2011:088:0005:0043:EN:PDF

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2011:088:0005:0043:EN:PDF

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2011:088:0005:0043:EN:PDF

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:1989:040:0012:0026:EN:PDF

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:1989:040:0012:0026:EN:PDF

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:1989:040:0012:0026:EN:PDF
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Biocidal Product Regulation 
(BPR, Regulation (EU) 
528/2012) 


This regulation concerns the placing on the 
market and use of biocidal products, which 
are used to protect humans, animals, 
materials or articles against harmful 
organisms, like pests or bacteria, by the 
action of the active substances contained in 
the biocidal product. 


A chemical safety report is not 
required for active substances 
manufactured or imported for use 
in biocidal products only and 
covered by Article 15(2) of REACH 
and co-formulants in quantity 
below 1 tonne per year. However, 
exposure scenarios are required to 
be attached to SDS in accordance 
with Art 31(7) for active 
substances when they do not meet 
the requirements of Art 15(2) e.g. 
non-biocidal uses, biocidal uses 
taking place outside the EEA. 


Components that may be 
included in a biocidal 
formulation, other than the 
active ingredient, may be 
registered in REACH, and 
information available from that 
process for communicating in 
the supply chain. 


Environmental Protection 


Directive 2008/1/EC 
Integrated Pollution 
Prevention and Control 
codified as of 15 January 
2008, (replaced on 7 January 
2013 by IED Directive 
2010/75/EU, however its 
provisions remain applicable 
until 6 January 2014). 


The aim is to prevent or reduce pollution to 
ensure a high level of environmental 
protection, based on an application for a 
permit which can only be issued if certain 
environmental conditions are met. The 
application for a permit must include 
descriptions of raw and auxiliary materials, 
nature and quantities of foreseeable 
emissions, proposed technology or other 
techniques for preventing or reducing 
emissions, and measures planned to 
monitor emissions.  


If no need to reduce emissions of 
the chemical is mentioned in the 
relevant BREFs, expert knowledge 
is needed on where the chemical is 
likely to be emitted in significant 
quantities. In addition, applicants 
have to identify and assess 
emission reduction possibilities.  


(Ext)SDS may provide useful 
information on the nature and 
concentration of substances 
contained within raw and 
auxiliary materials, which will 
help in determining foreseeable 
emissions. 
They may also provide useful 
information on emission control 
measures. 


Directive 20011/65/EU of 08 
June 2011 on the restriction of 
use of certain hazardous 
substances in electrical and 
electronic equipment (recast), 
including updates 
2008/385/EC, 2009/428/EC 
and 2009/443/EC.  


The Directive restricts the use of specified 
hazardous substances in electrical and 
electronic equipment 


If you manufacture electrical and 
electronic equipment, you may not 
be aware of the composition of 
components that they use.  You 
need to be able to document 
compliance with the Directive, 
which requires knowledge of the 
composition of components. 


REACH introduces requirements 
concerning substances within 
articles for the first time.  This 
enables you to identify whether 
imported articles meet the 
requirements of the Directive. 
 


Any new restriction under this 
Directive shall be coherent with 
authorization and restriction 
provisions under REACH. 
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Waste Framework Directive 
2008/98/EC of 19 November 
2008.  


This Directive sets the basic concepts and 
definitions related to waste management, 
such as definitions of waste, recycling, 
recovery. It introduces the "polluter pays 
principle" and the "extended producer 
responsibility".  
The list of "hazardous waste" developed 
under Directive 91/689/EC remains 
applicable. Member States must record and 
identify sites where disposal of hazardous 
waste takes place, prohibit mixing of 
different categories of hazardous waste and 
to ensure that waste is properly packaged 
and labelled in the course of collection, 
transport and temporary storage.  


Any wastes included on the list are 
considered hazardous and face 
particular requirements relating to 
their disposal.  You may, however, 
not be aware that your wastes 
contain materials placed on the list. 


(Ext)SDS may provide useful 
information on the nature and 
concentration of substances 
contained within raw and 
auxiliary materials, which will 
help in identifying hazardous 
wastes. 
They may also provide useful 
information on safe waste 
disposal. 


Council Directive 1999/13/EC 
of 11 March 1999 on the 
limitation of emissions of 
volatile organic compounds 
due to the use of organic 
solvents in certain activities 
and installations (replaced on 
7 January 2013 by IED 
Directive 2010/75/EU, 
however its provisions remain 
applicable until 6 January 
2014). 


Establishes emission limit values for VOCs 
in waste gases and maximum levels for 
fugitive emissions.  Gives industrial 
operators a possibility to be exempted from 
limit values provided that they achieve by 
other means the same reduction as would 
be made by applying them.  This could be 
achieved by substituting products with a 
high solvent content for low solvent or 
solvent free products and changing to 
solvent free production processes. This will 
become part of the permit application 
process under 2010/75/EU.  


The requirements of VOC directive 
are more difficult to meet in small 
enterprises, as many applications 
to collect VOC emissions are 
expensive. 


Where you have already taken 
action in response to this 
Directive, this may provide 
good information and material 
for risk management measures 
for REACH.  In particular, it 
may provide useful information 
on the use of process-
integrated solutions and 
substitution rather than 
implementation of end-of-pipe 
techniques. 
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Directive 2006/11/EC of the 
European Parliament and of 
the Council of 15 February 
2006 on pollution caused by 
certain dangerous substances 
discharged into the aquatic 
environment of the 
Community (Codified version) 


This Directive lays down rules for protection 
against, and prevention of, pollution 
resulting from the discharge of certain 
substances into the aquatic environment. It 
applies to inland surface water, territorial 
waters and internal coastal waters. 
Two lists of dangerous substances have 
been compiled to combat pollution: 


- discharge of substances in list I must be 
eliminated; while 


- discharge of substances in list II must be 
reduced. 


The discharges of any DUs using 
substances on List II, would be 
subject to prior authorisation by 
the competent authority. 


By providing greater 
information on substances and 
their conditions of use, it would 
aid the DU is avoiding problems 
caused by discharging 
substances into the aquatic 
environment. 


A.   REACH can also help you to comply with national legislation on occupational health, product safety and environmental protection. 
B.  Although REACH can assist with meeting the requirements of the legislation, compliance with an exposure scenario is not equivalent to compliance with 
the other legislation. You must still follow all aspects of the other legislation. 
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Appendix 5 Structured overview of communication needs along the supply chain 


The aim of this overview is to provide a checklist of “all” communication needs, both those between downstream users and others in the 
supply chain and between downstream users and the authorities. The checklist will help to ensure that appropriate tools and formats are 
developed for downstream users to assist with all of these communication needs. 


 


List of communication needs 


 (A) Subject (B) Sender (C) Recipient (D) Date (E)              
Guidance’s ch. 


(F) Available 
tools and formats 


Preparing for REACH 


1.  (Voluntary) request for information 
on uses to assist with registration 


Supplier (M/I; 
distributors; 
DU) 


Any DU Any time before 
registration 


3  


2.  (Voluntary) provision of information 
on uses to assist with registration  
(Art. 37(1)) 


Any DU Supplier (M/I, 
distributor, 
other DU) 


Any time before 
registration 


3 Chapter R.12 (“ Use 
descriptor system”) 
and chapter R.13 
(“RMMS and OCs”) 
of Guidance 
IR&CSA  


3.  (Voluntary) provide relevant 
information on a substance 


Any DU SIEF members Any time 6 Guidance on data 
sharing 


4.  (Mandatory) react to requests of 
information 


(Art. 29(3)) 


SIEF 
members 


DU who 
participates in a 
SIEF 


Without delay 
following a request 


 Guidance on data 
sharing 


5.  (Voluntary) request to determine 
whether it is intended to seek 
registration for a substance 


Any DU Supplier (M/I, 
distributor, 
other DU) 


Any time before 
registration 


 List of pre-
registered 
substances  


List of registered 
substances 


 







Guidance for downstream users 
Version 2.1 October 2014 


  
127 


 
6.  (Voluntary) request to determine 


whether it is intended to include a 
use in a registration/exposure 
scenario 


Any DU Supplier (M/I, 
distributor, 
other DU) 


Any time before 
registration 


  


7.  (Voluntary) expression of an interest 
in a substance not listed in the pre-
registration list by ECHA 


Any DU ECHA After publication of 
pre-registration list 


 REACH IT 


Actions triggered by information – substances on their own or in mixtures 


8.  (Voluntary) request for a REACH-
compliant SDS if not received by due 
date 


Any DU Supplier (M/I, 
distributor, other 
DU) 


First supply after 
registration 


 Guidance on the 
compilation of SDSs 


9.  (Mandatory) provision of a SDS 
compliant with REACH when required  


(Art.31) 


Supplier (M/I; 
distributors; 
DU) 


Any DU When the 
substance/mixture is 
first supplied 


 Guidance on the 
compilation of SDSs 


10.  (Voluntary) request for Art.32 
information (SDS not required) if not 
received by due date 


Any DU Supplier (M/I, 
distributor, other 
DU) 


First supply after 
registration 


  


11.  (Mandatory) information on the 
substance when SDS not required 
(Art.32)  


Supplier (M/I, 
distributor, 
other DU) 


Any DU First supply after 
registration 


  


12.  (Mandatory) information to enable 
safe use and protection of human 
health and environment when supply 
of SDS not needed 


(Art. 31(4)) 


Supplier (M/I, 
distributor, 
other DU) 


General public When the 
substance/mixture is 
first supplied 


  


13.  (On request) information required to 
comply with REACH 


(Art. 36) 


Supplier (M/I, 
distributor, 
other DU) 


Authorities Without delay when 
requested 


  


Actions triggered by information – substances in articles 
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14.  (Voluntary) request for information 


on whether substances subject to 
restriction are contained in an 
article 


DU recipients 
of articles 


Supplier 
(producer/impo
rter) of articles 


Any time 8  


15.  (Voluntary) request for information 
on  whether SVHC are contained in 
an article at concentrations > 0.1% 
w/w 


DU recipients 
of articles 


Supplier 
(producer/ 
importer) of 
articles 


Once the substance 
is included in the 
Candidate List 


8  


16.  (Mandatory) information on safe use 
of articles containing SVHC in 
concentration > 0,1% w/w 
(Art.33(1)) 


Supplier 
(producer/ 
importer) of 
articles 


Recipients of 
articles 


Once the substance 
is included in the 
Candidate List 


8 Guidance on 
requirements for 
substances in 
articles 


17.  (On request) information on safe 
use of articles containing SVHC in 
concentration > 0,1% w/w 
(Art.33(2)) 


Supplier 
(producer/ 
importer) of 
articles 


Consumer Within 45 days of 
request being 
received 


8 Guidance on 
requirements for 
substances in 
articles 


18.  (Mandatory) notify SVHC in articles 
under Art. 7(2) 


Supplier 
(producer/ 
importer) of 
articles 


ECHA Once the substance 
is included in the 
Candidate List  


8 Guidance on 
requirements for 
substances in 
articles  


Data Submission 
Manual “ How to 
Prepare and Submit 
a Substance in 
Articles Notification 
using IUCLID” 


Checking compliance with the exposure scenario 


19.   (Mandatory) Reporting use of a 
hazardous substance outside the 
supplier’s ES (Art.38(1)) (needs to 
cover the different exemptions and 
may therefore have different 
information needs) 


DU ECHA Before commencing 
use after the 
substance has been 
registered and within 
6 months after 
receiving the 
registration number 
in a SDS. 


4 Data Submission 
Manual “How to 
Prepare and Submit 
a Downstream User 
Report using 
IUCLID 5” 


Downstream user 
report web page  
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20.  (Voluntary) Documenting compliance 


with the ES, in particular if 
conditions are not exactly the same. 


Any DU Authorities Once supplier’s 
SDS/ES is received 


4  


Preparing a downstream user chemical safety report 


21.  (Voluntary) Checking whether a 
generic ES has been prepared (by an 
industry association) 


DU 
considering 
preparing DU 
CSA 


Industry 
association, 
other 


Before commencing 
use after the 
substance has been 
registered 


  


22.  (Voluntary) Obtaining additional 
information from supplier in order to 
carry out a DU CSR 


DU 
considering 
preparing DU 
CSR 


Supplier (M/I, 
distributor, 
other DU) 


Before commencing 
use after the 
substance has been 
registered and within 
12 months after 
receiving the 
registration number 
in a SDS. 


  


23.  (Voluntary) Obtaining information on 
substance properties in order to 
carry out DU CSR 


DU preparing 
DU CSR 


Own supplier, 
other M/I of a 
substance or 
SIEF 


Before using after 
substance has been 
registered and within 
12 months after 
receiving the 
registration number 
in a SDS. 


 SIEF to be checked 
if possible, may be 
IT-based.  


24.  (Voluntary) Obtaining information on 
customers’ use of a substance to 
prepare DU CSA 


Any DU, but 
primarily 
formulator 


Downstream 
users 
(customers, 
distributors) 


Before commencing 
use after the 
substance has been 
registered and within 
12 months after 
receiving the 
registration number 
in a SDS. 
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25.  (Mandatory) notify that the DU CSA 


is to be prepared 
DU ECHA Before commencing 


or continuing a 
particular use and 
within 6 months after 
receiving the 
registration number 
in a SDS. 


5 Data Submission 
Manual “How to 
Prepare and Submit 
a Downstream User 
Report using 
IUCLID 5” 


Downstream user 
report web page 


Requesting that a use becomes an identified use 


26.  Requesting that a use becomes an 
identified use  


(Art.37(2)) 


Any DU Supplier (M/I, 
distributor, 
other DU) 


At least 12 months 
before the deadline 
for registration 


3 Chapter R.12 of 
Guidance IR&CSA “ 
Use descriptor 
system” 


27.  Informing that a use cannot be 
included as an identified use for 
reasons of protection of human 
health or the environment and 
reason for this 


Supplier (M/I, 
distributor, 
other DU) 


DU requesting 
that a use 
becomes 
identified 


ECHA 


‘without delay’   


Collecting information on uses 


28.  (Voluntary) Obtaining information on 
own use of a substance 


Any DU, but 
primarily 
industrial 
users 


[other 
departments/ 
entities within 
own company] 


Any time before 
registration or before 
preparing DU CSA 


3 Guidance IR&CSA 
chapter R.12 “Use 
descriptor system” 


29.  (Voluntary) Obtaining information on 
customers’ use of a substance to 
prepare DU CSR 


Any DU, but 
primarily 
formulator 


Downstream 
users 
(customers, 
distributors) 


Before commencing 
use after the 
substance has been 
registered and within 
12 months after 
receiving the 
registration number 
in a SDS. 


3, 5 Guidance IR&CSA 
chapter R.12 “Use 
descriptor system” 


Informing suppliers about new information on hazards 
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30.  (Mandatory) Communicating any 


new information on  the hazardous 
properties  


(Art. 34) 


Any DU  Supplier (M/I, 
distributor, other 
DU) 


Any time (not 
specified) 


6 No prescribed 
format 


31.  (Mandatory) Informing if a 
classification of a substance is 
different to that of the supplier  


(Art. 38(4)) 


Any DU ECHA Any time (not 
specified) 


6 Downstream user 
report web page 


Data Submission 
Manual “How to 
Prepare and Submit 
a Downstream User 
Report using 
IUCLID 5” 


Informing suppliers about information calling into question the  appropriateness of risk management measures 


32.  (Mandatory) Passing on information 
that may call into question the 
appropriateness of risk management 
measures  


(Art. 34) 


Any DU Supplier (M/I, 
distributor, 
other DU) 


Any time (not 
specified) 


6 No standard 
format, exposure 
scenario including 
exposure 
assessment if 
appropriate 


Compliance with requirements related to authorisation 


33.  (Mandatory) Notifying use of a 
substance subject to authorisation  


(Art. 66(1)) 


DU ECHA Within 3 months of 
first supply of the an 
authorised substance 


8 To be implemented 
in the REACH IT  


34.  (Voluntary) Request to determine 
whether a supplier plans to apply 
for authorisation of a use of a 
substance 


Any DU Supplier (M/I, 
distributor, other 
DU) 


Once a substance 
has been included in 
Annex XIV 


8 Guidance on the 
preparation of an 
application for an 
authorisation 


35.  (Voluntary) Contacting potential 
partners about the possibility of 
making a joint application for 
authorisation of use of a substance 


Any DU Supplier (M/I, 
distributor, other 
DU); customers; 
competitors 


Once a substance 
has been included in 
Annex XIV 


8 Guidance on the 
preparation of an 
application for an 
authorisation 
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1. Introduction 


This Guidance in a Nutshell provides a concise and simple introduction to the obligations which 
the downstream users  have to comply with according to the Regulation (EC) No 1907/2006 
(the REACH Regulation). It explains in brief how to identify the downstream user’s roles and 
illustrates the different circumstances that a downstream user may encounter. The different 
obligations and possible actions which a downstream user can choose to take according to the 
situation are also briefly presented. Furthermore, principles and requirements which suppliers 
of mixtures have to fulfil to comply with the obligation of providing relevant information to 
their customers are outlined. 


This Guidance in a Nutshell is mainly aimed at managers and environmental health and safety 
(EHS) professionals of companies using chemical substances in the European Economic Area1 
(EEA). These companies are likely to be in a range of sectors and can be micro, small, medium 
(SME) or large. It will allow them to understand the downstream user’s role and what is 
required by a downstream user under REACH. Eventually they will decide whether they need to 
read the full Guidance for downstream users.  


This document will be useful also to manufacturers, importers and distributors. Although they 
are not downstream users, they will benefit from a correct understanding of the needs and 
obligations of their own customers and a consequent improvement in communication in the 
supply chain. 


Companies located outside of the EEA whose products are exported to the EEA may use this 
Guidance in a Nutshell to understand the obligations the companies in the EEA have to fulfil.


                                           
1 The European Economic Area is composed of Iceland, Liechtenstein, Norway and the 28 European union Member 
States. 
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2. Essential to understand 


2.1 The downstream user’s role 


Downstream user is a specific role under REACH. Downstream users are companies or 
individuals who use a chemical substance, either on its own or in a mixture, in the course of 
their industrial or professional activities. The term “use” has a very broad meaning in REACH 
as it includes almost any activity carried out with a substance as such or in mixture (e.g. 
processing, formulation, storage, treatment).  


Downstream users have a key role to play in advancing the safe use of chemicals by 
implementing safe use at their own site and by communicating relevant information on their 
use and their products both to their suppliers and customers. 


The specific obligations of downstream users vary, depending on the type of activity carried 
out and the position in the supply chain. These activities include: 


- formulators of mixtures 


- industrial end-user of substances as such or in mixtures 


- professional end-user of sbstances as such or in mixtures 


- article producers 


- re-fillers. 


A company that has a downstream user role may also have other roles under REACH, such as 
a manufacturer, importer or distributor role. For example, manufacturers and importers have 
the obligation to register the substances they manufacture/import. Role and obligations 
depend on the exact activity carried out in relation to each specific substance used, either on 
its own, in a mixture or in an article. 


If a company performs activities which are limited to storing and placing on the market a 
substance, on its own or in a mixture, for third parties, it has the role of a distributor. This is 
other than a downstream user role. A distributor’s obligations are limited to forwarding 
information in the supply chain. These are described in Appendix 1 of the Guidance for 
downstream users.  


The following actors are not downstream users according to the definition of REACH. However, 
subject to certain conditions, they have the rights and obligations of a downstream user: 


- importers of substances where supplier has nominated an only representative 


- re-importers of substances. 


 


2.2 REACH processes and downstream users’ activities 


The REACH Regulation entered into force on 1 June 2007. It aims to ensure a high level of 
protection of human health and the environment, promote alternative methods for the 
assessment of the hazards of the substances and the free circulation of substances on the 
internal market while enhancing competitiveness and innovation. In order to reach its goals 
the regulation requires an active involvement, at different level, of all the actors in the supply 
chain. 
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Downstream users should be aware of the impact that each of the REACH processes may have 
on their activities and consider how they could collaborate for the best functioning of the whole 
system. 


A. Registration is the main requirement of REACH and it means that for any substance 
manufactured or imported in quantities equal or above 1 t/y a defined set of information has to 
be provided to ECHA by the manufacturer or importer in the form of a registration dossier. If 
the quantity manufactured or imported reaches or exceeds 10 t/y also a chemical safety 
assessment is required to assess the hazards resulting from the intrinsic properties of the 
substance. If the substance fulfills certain hazard criteria the chemical safety assessment 
includes also an assessment of the exposure to demonstrate that the risk stemming from the 
exposure can be controlled with a set of operational conditions and risk management measures 
designed for the supported uses. The chemical safety assessment is documented in a Chemical 
Safety Report (CSR) by the registrant. 


Downstream users should communicate their uses to the registrants and, in return, for 
hazardous substances will typically receive information on the safe use of the substance via 
the safety data sheet which may include exposure scenario information (see chapter 2.3 of this 
Guidance in a Nutshell). 


B. Evaluation is undertaken by the authorities on a certain number of substances and 
dossiers. Even if downstream users are not directly affected by these processes, a dossier 
evaluation may result in a change of the registrant’s assessment and consequently in the uses 
supported or in the reccomendations received from the supplier.  


Furthermore a substance may be eventually identified as Substance of Very High Concern 
(SVHC) and placed on the Candidate List, triggering obligations for downstream users, in 
particular communcation obligations. This is briefly mentioned in chapter 3 of this guidance 
and explained in detail in the parent Guidance for downstream users. 


C. When a SVHC included in the Candidate List is subsequently placed in Annex XIV of REACH, 
it will be subject to authorisation. A downstream user may use such a substance only if he 
complies with the conditions specified in the authorisation granted to an actor up his supply 
chain or if he applies for an authorisation himself (an application can also be submitted by 
different actors together). To be noted that the REACH Regulation provides for exemptions 
from the authorisation requirements for uses of substances placed in Annex XIV under certain 
conditions (more information is provided in chapter 8 of the parent Guidance for downstream 
users). 


D. Finally, restrictions may limit or ban the manufacture, placing on the market or use of a 
substance in order to protect human health and environment from unacceptable risks. This 
substance can be used by a downstream user only if the use is not one of the restricted uses. 
Chapter 8 of the parent Guidance for downstream users provides the details which are relevant 
for downstream users. 


2.3 Exposure scenario and identified uses 


Once the registrants have concluded their chemical safety assessment, they use the CSR as a 
basis for the generation of exposure scenarios. Exposure scenarios are annexed to the 
safety data sheet of substances that have been registered and assessed. 


Exposure scenarios are one of the main innovations of the REACH Regulation, and aim to 
support the safe use of the substances. They describe how people and the environment may 
be exposed to a substance during manufacture, industrial, professional and consumer use and 
during the article service life. Most importantly, the exposure scenario describes how the 
manufacturer or importer recommends that the exposure of humans and the environment to 
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the substance is controlled in order to ensure its safe use. These are referred to as the 
conditions of use. 


The conditions of use include operational conditions and risk management measures. 
Operational conditions describe the conditions under which workers and consumers use a 
substance (e.g. process conditions, characteristics of the surroundings). Risk management 
measures are measures that limit or prevent exposure of humans and environmental 
compartments during manufacture or use of a substance (e.g. exhaust ventilation, waste gas 
incinerator). When properly implemented, operational conditions and risk management 
measures ensure that the risks from the uses of the substance are controlled. 


The exposure scenarios received by a downstream user should cover all his uses and the uses 
of his customer downstream. These are “identified uses” under REACH. Each downstream 
user has the right to make his uses known to the supplier with the aim to have them assessed 
and covered by an exposure scenario, if one is required. An exposure scenario can cover one 
single use or a group of identified uses. 


Many of the downstream user obligations are related to exposure scenarios. These are 
summarised in chapter 5 of this guidance and described in more detail in chapters 4 and 5 of 
the full Guidance for downstream users. 


3. Main obligations of downstream users 


Depending on the circumstances and sometimes also on the personal choice, the downstream 
user may need to fulfil one or more obligations or carry out voluntarily one or more actions. 
This chapter provides a summary of the main activities and timelines relevant for downstream 
users. 


Inform the supplier of a use when the substance is not yet registered 


The downstream user needs to make a request twelve months before the registration deadline, 
and the supplier needs to assess the risk of that use. Downstream users need to provide the 
supplier with enough information to allow him to include the use(s) in his assessment. 


The deadline for the last 2018 registration (for quantities at or above one tonne per year) is 31 
May 2017. 


This is a voluntary action, based on business considerations. 


Inform the supplier of a use not covered in the safety data sheet of registered 
substance 


The suppliers need to comply with their obligations before the next supply. However, if the 
next supply is within one month of receiving the downstream user request, suppliers have one 
month to comply. Downstream users need to provide the supplier with enough information to 
allow him to include the use(s) in his assessment. 


This is an optional action, based on the downstream user review of the safety data sheet. 


Take appropriate actions when a safety data sheet is received  


When downstream users receive a safety data sheet, they need to identify and apply 
appropriate measures to adequately control the risks at their site. 


When downstream users receive a safety data sheet with information on operational conditions 
and risk management measures from exposure scenarios, they must check whether these 
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cover the use of the substance and the conditions of use. 


 
If the conditions on-site correspond with the exposure scenario information received, then no 
further action is required, except to document the compliance. If this is not the case, 
downstream users have to take actions, as described in chapter 5 of this Guidance in a 
Nutshell.  


These actions should be completed within twelve months of receipt of the safety data sheet for 
a registered substance.  


Downstream users have also to comply with the conditions of any restriction or authorisation 
which may apply to that substance and which are normally indicated in the safety data sheet. 


Communicate information to suppliers 


Downstream users need to inform suppliers if the suggested risk management measures are 
inappropriate and whenever new information on hazards becomes available. This should be 
undertaken without delay.  


Downstream users are advised to communicate with their supplier if they are using a 
substance included in the Authorisation List. A downstream user may apply for an 
authorisation or have their use included in an authorisation applied for by a supplier or 
manufacturer.  


Communicate information regarding safe use to own customers 


Downstream users who supply hazardous substances or mixtures to other downstream users 
or distributors have to provide a safety data sheet. However, this does not apply if the 
substances or mixtures are sold to the general public and sufficient information on necessary 
measures is provided, unless a safety data sheet is requested by a downstream user or 
distributor. 


A safety data sheet should be provided if requested by downstream users or distributors for 
certain mixtures which are not classified as hazardous but which contain hazardous substances 
above specified concentrations. 


Downstream users need to update the safety data sheet if new information on risk 
management measures or hazards becomes available, an authorisation has been granted or 
refused, or a restriction has been imposed. This has to be done without delay. 


Downstream users who supply articles to downstream users or distributors have to provide 
sufficient information to allow safe use of the article if the article contains a substance that is 
on the candidate list and is present in a concentration ≥ 0.1% (w/w) in the article. This 
information should be provided to consumers on request. 


Preparing a downstream user chemical safety report  


A downstream user may need to prepare a downstream user chemical safety report. This is 
one of the possible actions to undertake when a downstream user’s use is not covered by the 
exposure scenario (more information in chapter 5 of this Guidance in a Nutshell). This action 
has to be undertaken within twelve months of receipt of the safety data sheet for a registered 
substance.  


Downstream user report to ECHA  


Downstream users are required to submit certain information to ECHA in the form of a report 
in specific cases. 
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This requirement applies when: 


- they need to prepare a DU CSR because their use is not supported; 


- their use is not supported and they are exempted from preparing a DU CSR under 
certain circumstances; 


- they have a different classification of a substance to that of all of their suppliers. 


4. Communication along the supply chain 


REACH reversed the burden of proof concerning the safety of chemical substances: it is now up 
to manufacturers, importers and downstream users to ensure that they manufacture and use 
chemical substances in a way that does not adversely affect human health or the environment. 
Communication in the supply chain between registrants and downstream users is very 
important in achieving this goal. 


When the registrant has to conduct a chemical safety assessment for the substances he 
intends to register, he first needs to compile information on hazardous properties and uses of 
the substance. This compilation covers all the uses of the substance through its life cycle, 
(both as such and in a mixture), including the use of articles containing the substance and the 
waste stage. 


This means that the registrant needs to understand how the substance is used further down 
the supply chain. The information he receives on uses from downstream users is crucial, as the 
registrant himself may have limited knowledge on the use of the substance. 


4.1 Making a downstream user’s use known to the supplier 


There are specific mechanisms foreseen under REACH to bring together the knowledge on the 
substance properties from registrants with knowledge on the substance uses from downstream 
users 2. Downstream users have the right to make their uses known to the supplier in order to 
have them identified, assessed and covered in the registration dossier for a substance. This is 
particularly relevant for substances for which a chemical safety assessment is required. The 
downstream user will have to comply with the conditions identified in the chemical safety 
report and communicated via the safety data sheet. It is therefore in the downstream user’s 
interest to communcate in a timely and effective manner with the supplier. This 
communication may occur before the substance is registered or after the registration has been 
made in case a particular use is not covered by the exposure scenarios received. 


It is important to underline that to communicate the uses upstream is not an obligation. 
Downstream users may have their reasons for not making their uses known to others (e.g. 
business or confidentiality reasons). However, in case he decides not to make his use known 
upstream, further actions need to be undertaken, e.g. the downstream user needs to stop 
using the sustance or carry out a downstream user chemical safety assessment. 


Effective communication on the safe use of the substance relies on an unambiguous 


                                           
2 Downstream users can even request to become a member of the Substance Exchange Information Forum (SIEF) for 
a specific substance with the intention to share relevant data which they may own. Companies that intend to register 
the same phase-in substance will join a Substance Information Exchange Forum (SIEF) to share data on the intrinsic 
properties of the substance, avoid the duplication of studies (in particular, they have the obligation to share all test 
data on vertebrate animals) and eventually come to the preparation of one joint submission for each substance. For 
more information on the data sharing processes and possible involvement of downstream users, please consult the 
Guidance on data sharing available at echa.europa.eu/guidance-documents/guidance-on-reach. 



http://echa.europa.eu/guidance-documents/guidance-on-reach
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description of the use and the conditions of use. Collective communication via sector 
organisations has been found to be an efficient way of handling the flow of communication on 
uses, where such sectors exist. Harmonised approaches with generic, sector-specific 
descriptions have been developed within many sectors. Registrants typically base their 
chemical safety assessments on these sector specific descriptions of use. 


Downstream users are advised to contact their sector organisation to check if such standard 
descriptions of use exist and to confirm that they cover their uses. 


Communication via sector organisations may not be feasible, for example where the uses are 
infrequent or exceptional, or where there is not a suitable sector organisation. In such cases, 
the downstream user needs to describe his use and conditions of use directly to his supplier to 
have them included in the chemical safety assessment.  
 
A downstream user who is communicating directly with his supplier or his customers on uses, 
is advised to use the publicly available templates or supplier questionnaires developed for this 
purpose.  


Chapter 3 of the full Guidance for downstream users provides more support for companies who 
need to communicate information on uses to the supplier. 


4.2 Supplier’s response to information on a customer’s uses 


A supplier who deals with communication from a downstream user may also be a downstream 
user, a distributor or a manufacturer/importer who has registered the substance. If the 
supplier is a downstream user, (such as a formulator who supplies mixtures further 
downstream), he can choose whether to forward the information to his own supplier or deal 
with it directly himself. If the supplier is a distributor, he should forward the information to his 
own supplier without delay. 


The supplier dealing with the query can respond in a number of ways, including:   
• The supplier can assess the use and update or prepare a chemical safety assessment as 


applicable. If appropriate, the supplier then provides the resulting exposure scenario to 
the customer.  


• The supplier can conclude that he is unable to include the use as an identified use 
because it is not safe for human health or the environment. In this case, this becomes a 
use he advises against. The supplier must provide the user and ECHA with the 
reason(s) for that decision in writing without delay.  


 


If the use remains unsupported by the supplier’s asessment, the downstream user has to 
decide which action to take if he wants to continue his use(s). 


5. Downstream users and information received from the 
supplier 


A downstream user is required to identify and apply the appropriate measures to control risks. 
These measures are normally communicated via the safety data sheet. It is to be noted that 
downstream users can expect different types of communication from their suppliers depending 
on the hazardousness of the substance and on the quantity manufactured/imported by the 
registrant up in their supply chain. 


When a downstream user receives information from exposure scenarios, he should check if the 
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use and foreseeable uses of their products and conditions of use are covered in it. In order to 
verify this, the downstream user has to gather and assess information on how the substance is 
used in his own company and, if necessary, how it is used by his customers. This needs to be 
compared with the information included in the exposure sceanarios. This process is explained 
in more details in chapter 4 of the full Guidance for downstream users. Additional useful 
information is provided in the Practical Guide “How downstream users can handle exposure 
scenarios”3. 


The outcome of such a check may result in the following situations: 
  


1. Use, operational conditions and risk management measures correspond to those 
specified in the exposure scenario. If so, no further action under REACH is needed.  


2. Use, operational conditions and risk management measures do not exactly correspond 
to the exposure scenario, but adjustments may be applied to balance the differences 
and maintain, as a minimum, an equivalent level of exposure (also referred to as 
scaling). If so, no further action under REACH is needed. 


3. Use and/or conditions of use are not covered by the exposure scenario. In this case, the 
downstream user has multiple options and needs to decide what action to take.  


The downstream user needs to document his conclusions and keep them available for 
enforcement authorities 


5.1 Conditions of use are not covered by the exposure scenario 


If the downstream user concludes that his use is not covered by the exposure scenario 
received, he has to decide what action to take. He has several options to choose from.. 


The following list summarises the key options that are available to a downstream user. More 
details are provided in chapters 4 and 5 of the full Guidance for downstream users. 


A. Contact the supplier to make the use known to him with the aim of making it an “identified 
use” and included in the supplier’s chemical safety assessment. Effective ways to communicate 
with a supplier are described in chapter 4.1 above. 


B. Implement the conditions of use described in the exposure scenario received; this may 
entail changes in the process or the introduction of new risk management measures. 


C. Substitute the substance with a different substance for which an exposure scenario is not 
required or for which an exposure scenario is available which covers DU’s conditions of use. 
Alternatively, substitute the process with a process not requiring the substance. 


D. Find another supplier who provides an SDS for the substance or mixture with an exposure 
scenario attached that covers your use. 


E. Prepare a downstream user chemical safety report (DU CSR). A DU CSR documents the 
conditions of use under which a substance can be used safely for the use(s) not covered in the 
exposure scenario of the supplier. It should be clear that this downstream user chemical safety 
assessment is an easier and smaller undertaking than the one performed by the registrant. 
Chapter 5 of the full Guidance for downstream users describes the key steps which should be 
followed. 


Please note that REACH grants some exemptions from the need to prepare a DU CSR even if 
the use is not covered by the supplier’s exposure scenario. Cases where the exemptions apply 
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include: 


· the substance does not require a safety data sheet 


· the supplier himself does not need to prepare a chemical safety report 


· the total use of the substance or mixture is less than 1 tonne/year 


· the substance is diluted below concentrations specified in Article 14(2) of REACH 
 


· the substance is used for product and process orientated research and development 
(PPORD). 


 
Chapter 4 of the full Guidance for downstream users provides the full list of exemptions and 
relevant explanations. 


6. Communication in the supply chain related to mixtures  


REACH and CLP contain legal obligations that are relevant to formulators when they are 
communicating information on mixtures. An overview of when a safety data sheet or other 
information on a mixture must be forwarded to downstream users and distributors is provided 
in Figure 1. 


When compiling his own safety data sheet, a formulator is obliged to include relevant exposure 
scenarios, and use other relevant information, from the safety data sheet(s) supplied to him. 
The objective is to convey information that helps to protect human health and the environment 
in a way the recipient can easily understand. The main steps are to:  


• Collate the information received by the formulator from his suppliers 


- The formulator may also need to align information received for different substances and 
from different suppliers so that it is readily accessible for further processing. 


• Identify the information that is relevant to communicate downstream 


- The main objective is to communicate the appropriate conditions of use. This is an 
evolving area, and the appropriate methodology will depend on the situation. These 
methodologies are not detailed in the full Guidance for downstream users but the main 
approaches and key considerations are outlined. 


• Communicate the information effectively 


- If the formulator has prepared a chemical safety report for the mixture or its 
component substances, the relevant exposure scenarios must be annexed to the safety 
data sheet. Otherwise, the formulator can choose the most appropriate means to 
include the information. The following options are available: 


a. integrate the information into the main body of the SDS; or 


b. append safe use information for the mixture; or 


c. attach relevant exposure scenarios for the substances in the mixture as an annex.  


The process should be as efficient as possible, proportionate to the risk, and relevant and 
understandable to the recipients. 
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Further details on the legal obligations and on  how information can be communicated are provided in 
chapter 7 of the full Guidance for downstream users. 


 


 


Figure 1 Workflow summarising when a safety data sheet or other information on a 
mixture  must be forwarded to downstream users and distributors. Note that a 
supplier is not obliged to provide a safety data sheet to consumers.  
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7. Where to find further guidance and other relevant 
 information 


This Guidance in a Nutshell aims to provide a summary and short explanation of the main 
obligations which the REACH Regulation lays down for downstream users. However it is 
recommended to consider whether you need to consult the full Guidance for downstream users 
to meet your requirements and possible obligations. Companies which conclude on reading this 
document that they have a downstream user’s role are recommended to consult the full 
guidance document. This is available at echa.europa.eu/guidance-documents/guidance-on-
reach. 


The full Guidance for downstream users provides more detailed information on the different 
obligations and options which the downstream user has according to the situation and the 
information received from the supplier. Additional insight and relevant information may also be 
gained by consulting in particular the following documents and web pages: 


- The “Downstream users” web page on the ECHA website: 
http://www.echa.europa.eu/regulations/reach/downstream-users; 


- Practical Guide 13 “How downstream users can handle exposure scenarios”: 
http://www.echa.europa.eu/practical-guides; 


- Questions and answers on DU reports echa.europa.eu/qa-display/-
/qadisplay/5s1R/view/reach/Downstream+users+reports; 


- The Guidance on the compilation of safety data sheets: echa.europa.eu/guidance-
documents/guidance-on-reach; 


- The Navigator tool which helps to identify industry’s obligations: 
http://www.echa.europa.eu/support/guidance-on-reach-and-clp-
implementation/identify-your-obligations; 
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Downstream users

Downstream users are companies or individuals who use a chemical substance, either on its own or in a mixture, in the course of their industrial or professional activities.

Downstream users have a key role to play in advancing the safe use of chemicals by implementing safe use at their own site and communicating relevant information both to their suppliers and their customers.

An interactive map of where downstream users can find information on the ECHA website is linked on this page under heading "Support". 



Who is a downstream user?

Downstream users can be found in many industries and occupations. Examples include:

· Formulators: Produce mixtures, which are usually supplied further downstream. This includes, for example, paints, adhesives, detergents and diagnostic kits.

· End-users: Use substances or mixtures but do not supply them further downstream. Examples include users of adhesives, coatings and inks, lubricants, cleaning agents, solvents and chemical reagents like bleaching products.

· Producers of articles: Incorporate substances or mixtures into or onto materials to form an article. Examples include textiles, industrial equipment, household appliances and vehicles (both components and finished goods).

· Re-fillers: Transfer substances or mixtures from one container to another, generally in the course of repackaging or rebranding.

· Re-importers: Import a substance, on its own or in a mixture, which has originally been produced in the EU, and registered by someone in the same supply chain.

· Importer with an "only representative": Importers are downstream users when their non-Community supplier has nominated an "only representative" for the purpose of acting as a registrant established in the Community.

When downstream users are based at an industrial site, which can be small or large, they are termed industrial users.

When workers use substances or mixtures outside an industrial setting, they are termed professional users. Professional users may be based, for example, in a workshop, a client site, or an educational or healthcare establishment.

The distinction between industrial and professional users is made to reflect the typical conditions of use. A worker undertaking spray painting in an automotive plant is termed an industrial user, but a construction worker spray painting a bridge is termed a professional user.



Roles and obligations

The main roles and obligations of downstream users are:

· to provide information regarding their uses to suppliers of substances. This enables registrants to include these uses in the chemical safety assessment

· to implement measures specified by their supplier to ensure the safe use of the substance or take appropriate action

· to inform their supplier if they have new information on the hazards of the substance or the risk management advice is not appropriate

· to take appropriate action if using a substance included in the Authorisation List or the List of Restrictions.

In addition, for formulators only:

· to provide their customers with appropriate information on hazards and conditions of safe use for their mixture. Formulators also have obligations under the CLP Regulation.

In addition, for producers of articles only:

· to take action on registration or notification if required according to Article 7 and to communicate information if required by Article 33.



Summary of obligations
This is a summary of the main activities and timelines of downstream users. The general downstream user obligations are laid down in Titles IV and V of REACH unless otherwise specified.

Inform supplier of a use when the substance is not yet registered

The downstream user needs to make a request twelve months before the registration deadline, and the supplier has to assess the risk of that use. The next and last registration deadline is 31 May 2018 for substances in quantities between 1-100 tonnes/year. Downstream users need to inform their suppliers of their uses by 31 May 2017 at the latest.
This is a voluntary action.

Identify and apply appropriate measures in the safety data sheet

When a downstream user receives a safety data sheet (SDS), he needs to identify and apply appropriate measures to adequately control the risks at his site. This must be done within 12 months of receiving a SDS for a registered substance.

Implement the measures communicated in the exposure scenario or take alternative actions

When a downstream user receives an exposure scenario with a SDS, he must additionally check whether the exposure scenario covers his own use of the substance and his conditions of use.

If a downstream user establishes that the use and/or conditions of use of his substance, as such or in a mixture, are not covered by the exposure scenario received from his supplier, then a number of options are available, including:

implement the conditions of use described in the exposure scenario he has received;
make his use known to his supplier with the aim of making it an "identified use" and included in an updated exposure scenario;
substitute the substance with a different substance for which an exposure scenario is not required or where an exposure scenario(s) is available which covers his conditions of use. Alternatively, substitute the process with a process not requiring the substance;
find another supplier who provides the substance or mixture with an exposure scenario that covers his use; or prepare a downstream user chemical safety report (DU CSR) (check first if any exemptions apply).

Preparing a downstream user chemical safety report

If the use is outside the conditions described in any exposure scenario supplied to the downstream user, and the alternative actions referred to above are not feasible, he has to prepare a downstream user chemical safety report (DU CSR) unless:

A safety data sheet is not required
A chemical safety report is not required to be completed by the registrant
The substance is present in a mixture in a concentration below that for which a chemical safety report is required
The downstream user uses the substance or mixture in a total quantity of less than one tonne per year
The downstream user uses the substance for process oriented research and development (PPORD)

A DU CSR has to be completed within twelve months of receipt of the safety data sheet for a registered substance. Downstream users have to inform ECHA that they intend preparing a chemical safety report within six months. However, the DU CSR does not have to be submitted to ECHA.

Downstream user report to ECHA

Downstream users need to report to ECHA within six months of receipt of the safety data sheet for a registered substance if:

They prepare a downstream user chemical safety report (DU CSR), and the particular use for which the prepare it is greater than 1 tonne per year.
They are exempt from preparing a DU CSR because the total use of a substance or mixture is less than one tonne per year
They are exempt from preparing a DU CSR because they use the substance for process oriented research and development (PPORD).
They have a different classification of a substance to that of all their suppliers.
The situations where DU CSR exemptions apply and where reporting is required are summarised in the Table below.

Communicate information to suppliers

Downstream users need to inform suppliers if the suggested risk management measures are inappropriate and whenever new information on hazards becomes available.
This obligation is laid down in Article 34 of REACH. If it is necessary, this should be undertaken without delay.



Communicate information regarding safe use to own customers

Downstream users who supply hazardous substances, as such or in a mixture, have to communicate information regarding the safe use to their own customers. This should be in the form of a safety data sheet or otherwise, as required.

Downstream users need to update this information without delay if:
New information on risk management measures or hazards becomes available
An authorisation was granted or refused
A restriction has been imposed



Comply with any Authorisation requirements

If a downstream user uses a substance that is on the Authorisation List, he needs to substitute it with a safer alternative. If he wants to continue to use the substance, his supplier or the downstream user, himself, needs to apply for an authorisation for that use, and additional obligations apply. This decision needs to be made as soon as the substance is included in the Authorisation List as the processing of the authorisation application takes time. More details on the authorisation procedure are provided in the dedicated section of the ECHA website.
If a downstream user uses a substance included in the Authorisation List, for which an authorisation has been granted that covers his use, the downstream user has to notify ECHA of his use.



If a substance is subject to authorisation, the supplier must communicate this in Section 15 of the safety data sheet (SDS) or in the other information supplied in line with Article 32 of REACH. The authorisation number shall also be included on the label.

Comply with any Restriction requirements

If a restriction applies to a substance that a downstream user uses, he may only continue to use it if he complies with the conditions of the restriction. Any EEA supplier must include information on whether a substance he supplies is subject to a restriction in Section 15 of the safety data sheet or in other information supplied in accordance with Article 32 of REACH.

The List of Restrictions can be consulted on the ECHA web site, along with information on substances that are being considered for restriction, and the type of restriction proposed.

Comply with requirements regarding substances in articles

If a downstream user produces or imports an article containing an SVHC in a concentration above 0.1 % (w/w), he must provide recipients of the article with sufficient information to allow safe use. This duty applies as soon as a substance appears on the candidate list. The information should be provided on supply to downstream users and, if requested by consumers, within 45 days of receipt of the request.

In addition, if the SVHC is present in those articles in quantities totalling over 1 tonne per producer or importer per year, the downstream user should notify ECHA.

If a downstream user produces or imports articles that intentionally releases a substance (such as a scented bin liner) and the substance is present in those articles in quantities totalling over 1 tonne per producer or importer per year, then he should register the substance contained in those articles with ECHA. However, if the substance has already been registered for that use then a registration or notification is not required.



COMMUNICATION IN THE SUPPLY CHAIN

Communication with suppliers

Effective communication between downstream users and suppliers at all stages in the REACH process ensures that relevant information is provided in the supply chain.

Effective communication between downstream users and suppliers at all stages in the REACH process ensures that relevant information is provided in the supply chain.

Downstream users may provide information regarding their uses to their suppliers, at least one year before the relevant registration deadline. Registrants can then include these uses in their chemical safety assessment.

Suppliers should provide information on the conditions of safe use of hazardous substances to downstream users. Downstream users may, in turn, contact the supplier if the conditions of use that are described do not match their actual conditions of use.

Downstream users need to inform their supplier if the recommended risk management measures, either in the main body of the safety data sheet or in the exposure scenarios, are inappropriate.

When downstream users become aware of new hazard information, they should also inform their immediate suppliers without delay.





Extended safety data sheets received from suppliers

All hazardous substances registered under REACH are supplied with a safety data sheet (SDS).  When downstream users receive safety data sheets, they need to identify and apply appropriate measures to adequately control the risks at their sites. 

When downstream users receive safety data sheets with exposure scenarios, they must additionally check whether the exposure scenarios covers their uses of the substance and their conditions of use. This includes the foreseeable uses of any mixtures supplied onwards that include the hazardous substance.

If the actual uses or the conditions of use differ from those described in the extended safety data sheet, downstream users must take one of the following principal actions:

· Make the use known to the supplier to be included in the supplier's chemical safety assessment, after which the downstream user would receive an updated exposure scenario

· Implement the conditions of use described in the exposure scenario received

· Substitute the substance or process with a safer alternative for which an exposure scenario is not required or where the use is supported

· Find another supplier who provides the substance with an exposure scenario that supports the use

· Prepare a downstream user chemical safety report (check first if any exemptions apply).

Downstream users need to implement the conditions of use or complete alternative actions within twelve months of receipt of the safety data sheet for a registered substance. Downstream users are advised to document their decisions and actions at all stages.



Communication with customers

Formulators need to communicate relevant safety information further down the supply chain to their own customers.

Safety data sheets (SDSs) are an important method for communicating information on the safe use of hazardous substances and mixtures to downstream users and distributors. You can find out about when you need to provide a safety data sheet and what information you need to include in it on the ‘Safety data sheets' page.

Exposure scenarios (ESs) give information on how the exposure of workers, consumers and the environment to substances can be controlled to ensure their safe use. When required, exposure scenarios are provided as an annex to the safety data sheet. Further details and practical examples are given in the ‘Exposure scenarios' page.

When you supply a hazardous mixture, you have to communicate information on its safe use to your customers. This should include relevant information on operational conditions and risk management measures from the exposure scenarios received for the substances in the mixture.

A challenge to formulators is how to identify the relevant information from exposure scenarios of substances used in the mixture and to consolidate these for communication downstream. Industry and authorities are currently developing and testing methodologies in the context of the CSR/ES Roadmap to help formulators carry out this task.

3. Attach relevant exposure scenarios for the substances in the mixture in an annex to the safety data sheet

This is likely to be the most suitable approach when you communicate to customers who are also formulators, and who are generating safety data sheets for their own mixtures. It may also be suitable for end users of your mixture when the appropriate risk management measures for an identified use are clearly specified in one exposure scenario for each identified use.



The exposure scenarios in the annex may be the same as the ones you received from your supplier. If you have a number of suppliers for the same substance, you may choose to collect and consolidate the information from the exposure scenarios you receive from different suppliers.alternative action, regardless of how this information is communicated. Consequently, the operational conditions and the risk management measures need to be clearly identified as information that originates from exposure scenarios.

Integrating safe use information into the main body of the safety data sheet is usually not a suitable approach if diverse advice on the operational conditions and risk management measures for the various uses is necessary.

3. Attach relevant exposure scenarios for the substances in the mixture in an annex to the safety data sheet

This is likely to be the most suitable approach when you communicate to customers who are also formulators, and who are generating safety data sheets for their own mixtures. It may also be suitable for end users of your mixture when the appropriate risk management measures for an identified use are clearly specified in one exposure scenario for each identified use.



The exposure scenarios in the annex may be the same as the ones you received from your supplier. If you have a number of suppliers for the same substance, you may choose to collect and consolidate the information from the exposure scenarios you receive from different suppliers.3. Attach relevant exposure scenarios for the substances in the mixture in an annex to the safety data sheet

This is likely to be the most suitable approach when you communicate to customers who are also formulators, and who are generating safety data sheets for their own mixtures. It may also be suitable for end users of your mixture when the appropriate risk management measures for an identified use are clearly specified in one exposure scenario for each identified use.

The exposure scenarios in the annex may be the same as the ones you received from your supplier. If you have a number of suppliers for the same substance, you may choose to collect and consolidate the information from the exposure scenarios you receive from different suppliers.

Important: If new information becomes available on the hazards or on more stringent risk management measures, you must inform your customers without delay.

For more information on the different options and their applicability, see section 7.2.3 of ECHA's Guidance for Downstream Users.



Safety data sheets

Safety data sheets are the main communication tool between suppliers and users of substances and mixtures.
Safety data sheets (SDS) are the main tool for ensuring that suppliers communicate enough information along the supply chain to allow safe use of their substances and mixtures.

Safety data sheets include information about the properties of the substance (or mixture), its hazards and instructions for handling, disposal and transport and also first-aid, fire-fighting and exposure control measures. This information can be found in the main body of the safety data sheet or in the annexed exposure scenarios (where applicable). The requirements for the compilation of the safety data sheets are specified in Annex II of REACH.

A supplier needs to provide a safety data sheet in the following cases:

· A substance (and from 1 June 2015 a mixture) classified as hazardous according to CLP.

· A mixture classified as dangerous according to the Dangerous Preparations Directive (until 1 June 2015).

· A substance that is persistent, bioaccumulative and toxic (PBT) or very persistent and very bioaccumulative (vPvB), as defined in REACH (Annex XIII), or

· A substance is included in the candidate list of substances of very high concern.

Under certain conditions, described in Article 31(3), some mixtures, which do not meet the criteria for classification as dangerous or hazardous, also require a safety data sheet.

Certain situations require the update and re-issue of the safety data sheet:

· as soon as new hazard information or information that may affect the risk management measures becomes available

· once an authorisation under REACH has been granted or refused

· once a restriction under REACH has been imposed

When any of the above three situations apply, suppliers must provide updated safety data sheets to  all the former recipients to whom  they have supplied the substance or mixture to within the preceding 12 months, free of charge.

More information on what to do when you receive a safety data sheet is described on the page Communication with suppliers.



Exposure scenarios

A set of conditions that describe how a substance is manufactured or used, and the measures necessary to control exposure to humans and releases to the environment.
Exposure scenarios were introduced as part of the REACH Regulation. They provide information on how the exposure of workers, consumers and the environment to substances can be controlled in order to ensure its safe use.

Relevant exposure scenarios should be included as an annex to the safety data sheet of a substance when a company in the supply chain has carried out a chemical safety assessment under REACH. Exposure scenarios may, optionally, be included for mixtures containing such substances.

A downstream user is obliged to check exposure scenarios they receive and take appropriate action to ensure safe use.

Industry sector organisations, Member States, and ECHA have worked together to improve and harmonise exposure scenarios as part of the CSR/ES Roadmap. An annotated template of an exposure scenario is provided here to present the recommended format with brief explanations and examples. A more detailed illustrative example is also provided here to support suppliers in generating exposure scenarios.

These examples reflect the outcome of cooperation between the stakeholders through the Exchange Network for Exposure Scenarios (ENES). Work is ongoing to further improve harmonisation and automation.



CHEMICAL SAFETY ASSESSMENT

Downstream user chemical safety assessment

Downstream users may choose to carry out a chemical safety assessment if they use a substance outside the conditions described in the exposure scenario provided by the supplier, or if the use is advised against by the supplier. 

Downstream users may choose to carry out a chemical safety assessment if their use is unsupported (outside the conditions described in the exposure scenario provided by the supplier), or if their use is advised against by the supplier, or if they want to keep the information on their use confidential. The chemical safety assessment is documented in a chemical safety report, which should be kept up to date and available.

A downstream user chemical safety assessment needs to address only the uses that are not covered in the received exposure scenarios. There is no requirement to undertake a hazard assessment if the downstream user considers the hazard assessment reported in the safety data sheet to be appropriate.

The chemical safety assessment itself is documented in a downstream user chemical safety report, which must be completed within twelve months of receipt of the safety data sheet for a registered substance, but does not have to be submitted to ECHA. The downstream user should report to ECHA that they intend preparing a chemical safety report within six months. This is called a downstream user report.

There are a number of cases where downstream users do not need to carry out a chemical safety assessment. These are:

· A safety data sheet is not required for the substance. For example, because it is not classified as hazardous.

· A chemical safety report is not required for the substance. For example, because the registered tonnage is below 10 tonnes.

· The substance is present in a mixture in a concentration lower than any of the concentrations set out in Article 14 (2) of REACH.

· Downstream users use the substance in a total quantity of less than one tonne per year.

· Downstream users use the substance for process oriented research and development (PPORD).

If either of the last two points apply, the downstream user must report this exemption to ECHA.





Downstream user report

Downstream users have to report unsupported uses to ECHA in certain cases.

Unsupported uses

Downstream users have to report unsupported uses (those that are not supported by the exposure scenarios of their supplier) to ECHA six months from receipt of the safety data sheet for a registered substance in the following cases:

· They conduct a downstream user chemical safety report. This is not the same as a downstream user report.

· They claim exemptions due to the use of a substance or mixture in a quantity of less than one tonne per year, or they use the substance for process oriented research and development (PPORD).

There is one exception to this requirement. Downstream users do not need to report to ECHA if the quantity of the substance for that particular use is less than one tonne. However, the chemical safety report must still be prepared, if the total use by the downstream user is greater than one tonne per year.

The report should consist of a brief general description of the downstream user's use and conditions of use. It should also include a proposal for tests if testing on vertebrate animals is considered necessary.



Classification differences

Article 38(4) states that "a downstream user shall report to the Agency if his classification of a substance is different to that of his supplier". This refers to all of his suppliers.

[bookmark: _GoBack]You do not need to report to ECHA as long as your classification is the same as one or more of your suppliers. However, if you generate an entirely new classification, you shall report to ECHA. You are exempt from reporting to ECHA if you use the substance or mixture in a total quantity of less than one tonne per year, as per Article 38(5).
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Preface 


This Guidance Document describes how the authorities (Member States Competent Authorities 
or the European Chemicals Agency) can prepare a dossier in accordance with Annex XV to 
identify a substance of very high concern under REACH. It is part of a series of guidance 
documents that aim to help all stakeholders with their preparation for fulfilling their obligations 
under the REACH Regulation. These documents cover detailed guidance for a range of essential 
REACH processes as well as for some specific scientific and/or technical methods that industry 
or authorities need to make use of under REACH. 


These guidance documents can be obtained via the website of the European Chemicals Agency 
(http://echa.europa.eu/guidance-documents/guidance-on-reach).  


The legal references for the document are Regulation (EC) No 1907/2006 of the European 
Parliament and of the Council of 18 December 2006, concerning the Registration, Evaluation, 
Authorisation and Restriction of Chemicals (the REACH Regulation)1 and Regulation (EC) No 
1272/2008 of the European Parliament and of the Council of 16 December 2008, on 
classification, labelling and packaging of substances and mixtures2. 


 


 


                                           
1 Corrigendum to Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 
concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European 
Chemicals Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93 and 
Commission Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 
91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396, 30.12.2006). 
2 Regulation (EC) No 1272/2008 of the European Parliament and of the Council of 16 December 2008 on classification, 
labelling and packaging of substances and mixtures amending and repealing Directives 67/548/EEC and 1999/45/EC, 
and amending Regulation (EC) No 1907/2006 (OJ L 353, 31.12.2008, p.1).   



http://echa.europa.eu/guidance-documents/guidance-on-reach
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1. Introduction  


This document provides technical guidance to the Member States and the European Chemicals 
Agency on the preparation of a dossier in accordance with Annex XV to REACH. It gives 
guidance on how to propose and justify the identification of substances of very high concern 
(‘SVHCs’) in accordance with the procedure set out in Article 59 of the REACH Regulation 
(hereinafter referred to as an ‘Annex XV SVHC dossier’). In this document the term ‘Authority’ 
is used to refer to the Agency (i.e. ECHA) or any Member State competent authority 
developing an Annex XV SVHC dossier. Where the term SVHC is used in this guidance, it refers 
to all substances covered by Article 57 of REACH. 


2. Legal framework 


The authorisation procedure aims to ensure that the risks from SVHCs are properly controlled 
and that these substances are progressively replaced by suitable alternatives where these are 
economically and technically viable, whilst at the same time ensuring the good functioning of 
the EU internal market. A description of the procedure to include substances in the 
authorisation process is available in the Regulations section of ECHA’s website at: 
http://echa.europa.eu/web/guest/regulations/reach/authorisation.    


SVHCs which may be included in Annex XIV to REACH, and for which thereby the authorisation 
requirement will be established, are substances with the following properties: 


Legal reference Hazard class Identification criteria 


Article 57 (a) 
REACH 


Carcinogenicity  category 1 
A/B  


Section 3.6 of Annex I to the Regulation (EC) No 
1272/2008 (CLP Regulation) 


Article 57 (b) 
REACH 


Germ cell mutagenicity  
category 1 A/B 


Section 3.5 of Annex I to the CLP Regulation  


Article 57 (c) 
REACH 


Reproductive toxicity 
category 1 A/B, adverse 
effects on sexual function 
and fertility or on 
development 


Section 3.7 of Annex I to the CLP Regulation  


Article 57 (d) 
REACH 


Persistent, bioaccumulative 
and toxic (PBT) 


Annex XIII to the REACH Regulation (as amended3) 


Article 57 (e) 
REACH 


Very persistent and very 
bioaccumulative (vPvB) 


Annex XIII to the REACH Regulation (as amended3) 


Article 57 (f) 
REACH 


Equivalent level of concern 
to those of other 
substances listed in point 
(a) to (e) of Article 57 of 
REACH4  


Substances - such as those having endocrine 
disrupting properties or those having persistent, 
bioaccumulative and toxic properties or very 
persistent and very bioaccumulative properties, which 
do not fulfil the criteria of Article 57 points (d) or (e) - 
for which there is scientific evidence of probable 
serious effects to human health or the environment 
which give rise to an equivalent level of concern to 
those of other substances listed in Article 57 points 
(a) to (e) and which are identified on a case-by-case 
basis in accordance with the procedure set out in 
Article 59 of REACH. 


                                           
3 Commission Regulation (EU) No 253/2011 of 15 March 2011 amending Regulation (EC) No 1907/2006 of the 
European Parliament and of the Council on the Registration, Evaluation, Authorisation and restriction of Chemicals 
(REACH) as regards Annex XIII (OJ L 69/7, 16.3.2011) 
4 Hereinafter referred to as ‘substances of equivalent level of concern’  



http://echa.europa.eu/web/guest/regulations/reach/authorisation
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3. Preparation of an Annex XV dossier for the identification 
of substances of very high concern (Article 57 of REACH) 


3.1 Before starting to prepare a dossier 


Before initiating work on an Annex XV SVHC dossier, the Authority should check whether 
another Member State or the Agency is already preparing such a dossier on the same 
substance or whether the substance is currently subject to another process under REACH (e.g. 
restriction, substance evaluation etc.). This can be done by checking the Registry of Intentions 
(RoI)5. Furthermore, it should be checked whether the substance is listed in the Community 
Rolling Action Plan (CoRAP) for substance evaluation.  


Even if the substance is not listed in any of the formal REACH or CLP processes, the Authority 
is encouraged to check via the Activities Coordination Tool (ACT) whether the substance is 
under consideration by other Member States for further regulatory risk management (RRM). If 
another process is under consideration or has been initiated for the same substance, it is 
recommended to contact the other Authorities working on the substance to ensure that work is 
not duplicated.  


Where the SVHC identification is based on an adverse effect for which classification criteria 
have been defined in the CLP Regulation and the substance has not yet been classified for such 
adverse effect, it is strongly recommended to first use the process set out in the CLP 
Regulation to conclude whether these criteria are met before proposing such substance to be 
identified for inclusion in the candidate list. Where the identification is not based on effects for 
which there are classification criteria in the CLP Regulation, more information and advice on 
how to assess and structure the relevant information can be found within this guidance and in 
related documents on the support section of ECHA’s web-site: 
http://echa.europa.eu/web/guest/support/authorisation/substances-of-very-high-concern-
identification. 


 


3.2 Preparing a dossier 


As soon as the Authority starts work on preparing the Annex XV dossier, they should inform 
ECHA, so that the ACT entry for the substance can be updated promptly and the information 
on the intention to prepare an Annex XV SVHC dossier can be included in the RoI.  


An Annex XV SVHC dossier consists of two parts:  


a) The Annex XV SVHC report: This report should be attached to the technical dossier in 
IUCLID.  


The information provided in Part I of the report is used to make the hazard based 
assessment of the properties and to confirm whether the substance can be successfully 
identified as an SVHC.  


The information in Part II of the report is used in the next step of the authorisation 
process, i.e. the prioritisation of substances from the Candidate List to be recommended 
for inclusion in Annex XIV to REACH (and become subject to the authorisation 
requirements). The registration dossiers are the main source of information for this 


                                           
5 http://echa.europa.eu/addressing-chemicals-of-concern 



http://echa.europa.eu/web/guest/support/authorisation/substances-of-very-high-concern-identification

http://echa.europa.eu/web/guest/support/authorisation/substances-of-very-high-concern-identification

http://echa.europa.eu/addressing-chemicals-of-concern
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part of the SVHC report. In addition, information from downstream user reports and 
classification and labelling notifications should be used. Furthermore, any other available 
relevant information can be used. 


b) A technical dossier (in IUCLID format): This should include information on substance 
composition and can include robust study summaries imported from registration dossiers. 
It is recommended to copy these robust study summaries, stored as endpoint study 
records in IUCLID, as references (cf. referencing endpoint study records in the IUCLID 
manual D.4.7.10). In that way, the link with the source of the information used in the 
Annex XV SVHC report remains available. These reference study records can be annotated 
by the Authority as needed, or new (robust) study summaries can be created by the 
Authority when the information extracted from the registration dossiers is incorrect or 
should be revised substantially or when additional data is available.  


The expression “Annex XV SVHC dossier” is used in this Guidance to refer to the combined 
package of a) the Annex XV SVHC report, plus, b) the technical (IUCLID) dossier.  


The Authority should (i) collect the relevant information, (ii) assess the information, (iii) 
compare it to the relevant criteria, (iv) draw conclusions as to whether the criteria are met and 
(v) document the information, assessment and conclusions in the Annex XV SVHC report.  


The Guidance on Information Requirements and Chemical Safety Assessment (IR&CSA) 
(available at http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-
requirements-and-chemical-safety-assessment) contains detailed guidance on the 
interpretation of studies in relation to the individual criteria. The present guidance therefore 
does not discuss technical issues in relation to such studies. If the basis for the identification is 
Article 57 of REACH (a), (b) or (c), (i.e. it is Carcinogenic/Mutagenic/Toxic for Reproduction 
category 1A/B (CMR)), then it is sufficient to provide in Part I of the Annex XV SVHC report a 
reference to the respective entry in Annex VI of the CLP Regulation. If the basis for the 
identification is Article 57 (d), (e) or (f), then the Annex XV SVHC dossier should provide full 
details on how these criteria have been met. 


Authorities should use the annotated Annex XV template when preparing an Annex XV 
report, proposing the identification of a substance as an SVHC. It is available on the support 
section of ECHA’s web-site at: 
http://echa.europa.eu/web/guest/support/authorisation/substances-of-very-high-concern-
identification. 


 


3.3 Further guidance and support 


More detailed information and advice can be found in the support section of the ECHA website 
under “substances of very high concern identification”: 
http://echa.europa.eu/web/guest/support/authorisation/substances-of-very-high-concern-
identification, including the annotated Annex XV template for the preparation of the Annex XV 
report.  
 
Procedural advice including ECHA’s procedure for handling the identification of SVHCs is also 
provided in the aforementioned section, with the aim of ensuring that it is the latest available 
information on emerging and developing issues, with respect to SVHCs.  
 
The support section also contains guidance documents on the identification and naming of 
substances under REACH and CLP and on IR&CSA. Part C and Chapter R.11 of the Guidance on 
IR&CSA are particularly relevant for PBT/vPvB assessment, as these parts/chapters describe 
the scientific methods associated with the assessment. See: http://echa.europa.eu/guidance-
documents/guidance-on-reach. 



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://echa.europa.eu/web/guest/support/authorisation/substances-of-very-high-concern-identification

http://echa.europa.eu/web/guest/support/authorisation/substances-of-very-high-concern-identification

http://echa.europa.eu/web/guest/support/authorisation/substances-of-very-high-concern-identification

http://echa.europa.eu/web/guest/support/authorisation/substances-of-very-high-concern-identification

http://echa.europa.eu/guidance-documents/guidance-on-reach

http://echa.europa.eu/guidance-documents/guidance-on-reach
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3.4 What to do when an Annex XV dossier is not appropriate 


There may be cases where the Authority carries out work on an Annex XV dossier but 
concludes that there is no need for a dossier at this point in time. In such cases, it is important 
that the work that has already been undertaken is not lost, but is made available for potential 
future work. Thus, the Authority is encouraged to record the results of the work it has carried 
out via the ACT. A simple description of the work undertaken and the reasons why it was 
decided not to proceed may be sufficient.  







 


 


EUROPEAN CHEMICALS AGENCY 
ANNANKATU 18, P.O. BOX 400, 
FI-00121 HELSINKI, FINLAND 
ECHA.EUROPA.EU 


 





		1. Introduction

		2. Legal framework

		3. Preparation of an Annex XV dossier for the identification of substances of very high concern (Article 57 of REACH)

		3.1 Before starting to prepare a dossier

		3.2 Preparing a dossier

		3.3 Further guidance and support

		3.4 What to do when an Annex XV dossier is not appropriate






Guidance for identification and naming of substances under REACH and CLP
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Description: This document describes how to name and identify a substance under REACH and CLP.


SUBSTANCE IDENTITY

Unambiguous substance identification is a pre-requisite to most of the REACH processes. Actors in the supply chain must have sufficient information on the identity of their substance.

The correct identification of a substance will enable, for example:

· The sharing of information by potential registrants and data holders to prevent the duplication of testing on animals and unnecessary costs

· The assessment of the applicability of test data across companies who registered the same substance, the assessment of read-across proposals (categorisation approach) or the use of non test information

· The assessment if a substance is included in the Authorisation List, the list of restrictions or if its classification and labelling has been harmonised

The following information on the manufactured or imported substance shall be included in the dossier in order to unambiguously identify the substance:

· Substance name and related identifiers, molecular and structural formulae, if applicable

· Information on the composition and purity of the substance

· Spectral data and analytical information to verify the identity and composition of the substance

· Clear and concise description of the analytical methods
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Annex VI item 2 of REACH
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1. INTRODUCTION 


This Guidance in a Nutshell gives a simple and concise introduction on how to identify 
and name a substance under Regulations (EC) No 1907/2006 (REACH Regulation) and 
(EC) No 1272/2008 (CLP Regulation). 


This Guidance in a Nutshell is aimed at managers and decision-makers of companies 
producing or importing chemical substances in the European Economic Area1 (EEA), 
particularly those belonging to the Small and Medium Enterprises (SME) category. 
Reading this document will allow them to define the main elements necessary to identify 
and name substances for REACH and CLP purposes. For details and specific cases 
they should refer to the full Guidance for identification and naming of substances under 
REACH and CLP. 


This document also gives concise indications of how to assess if substances may be 
regarded as the same for the purposes of REACH and CLP. 


 


                                                 
1 The European Economic Area is composed of Iceland, Liechtenstein, Norway and the 27 European Union 
Member States. 
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2. ESSENTIAL TO UNDERSTAND 


2.1. Why it is important to clearly identify a substance 


The REACH Regulation focuses on substances. Although the provisions of the 
Regulation apply to the manufacturing, placing on the market or use of substances on 
their own, in preparations or in articles, the registration requirements apply only to 
substances. 


Unambiguous and clear substance identification is an essential preliminary step in order 
to comply with the requirements for substances falling under the scope of REACH and to 
establish whether they fulfil the requirements for exemptions from certain provisions of 
REACH. 


To identify a substance each company needs to use specific identification parameters 
defined in Annex VI of the REACH Regulation which will be required for different REACH 
processes. These will be necessary for both companies and authorities in order to carry 
out their duties and fulfil the requirements of REACH. 


Manufactures and importers will need to have properly identified their substances during 
Substance Information Exchange Fora (SIEFs) formation and for data sharing purposes. 
The Authorities will need to rely on correct substance identification when they have to 
carry out a substance evaluation and manage restrictions and authorisation.  
 
Industry also needs to identify substances for CLP, and the same approach as is 
outlined in this guidance document applies. For notification to the Classification and 
Labelling inventory applicants have to submit some of the same identification information 
as required by REACH. 


2.2 Definition of “substance” in REACH and CLP 


A substance is defined in REACH by Article 3 and in CLP by Article 2 as: 


“a chemical element and its compounds in the natural state or obtained by any 
manufacturing process, including any additive necessary to preserve its stability and 
any impurity deriving from the process used, but excluding any solvent which may be 
separated without affecting the stability of the substance or changing its 
composition”. 


The definition thus goes beyond a pure chemical compound composed of a single 
molecule. The term covers both substances obtained by a manufacturing process 
and substances in their natural state and which can both include several constituents 
within the substance and to be taken into account as far as possible when identifying the 
substance for REACH and CLP purposes. 


According to REACH and CLP a substance may contain: 
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- one or more main constituents: constituent(s) that make(s) up a significant part 
of that substance; the main constituent(s) should  clearly be other than the 
following: 


- impurities: all the unintentional constituents coming from the manufacturing 
process or from the starting material(s). These could be the result of secondary 
or incomplete reactions occurring during the production and are present in the 
final substance even if not sought by the manufacturer. 


- additives: all the constituents which are intentionally added to stabilise the 
substance and only for this purpose. 


The reader has to carefully consider the difference between a substance and a mixture. 
A mixture consists of several substances. Each individual component substance in a 
mixture needs to be identified, registered according to REACH and, when required, 
notified according to CLP either by the substance manufacturer or by the importer of the 
mixture.  







3. WHAT ARE THE TYPES OF SUBSTANCES UNDER 
REACH AND CLP? 


When identifying substances under REACH and CLP the basic rule to be followed is that 
a substance should be defined as far as possible by the chemical composition (the 
content of each constituent, the main impurities and any additives) and the chemical 
identity (name, numerical identifiers, molecular information). 


Substances can be divided into two main groups: 


3.1 Well-defined substances 


When the composition of the substance can be quantitatively and qualitatively defined 
and the registrant is able to identify all the parameters listed in REACH annex VI, section 
2, the substance will be considered as a “well defined substance”.  The registrant will 
be able to identify all the constituents, covering the composition up to 100%.  To decide 
whether it should be considered as mono-constituent or instead as multi-constituent 
the so-called “80%- 20%” and “80%-10%” rules are applied. 


If one constituent is present at a concentration of at least 80% (w/w) and the 
impurities make up no more than 20% (w/w), the substance will be considered as 
mono-constituent. As noted above intentionally-added substances other than those 
added to stabilise the substance are separate substances that are not to be considered 
in the main mass balance. 


If more than one main constituent is present in a concentration between 10% and 
80% (w/w) the substance is considered as a multi-constituent substance. 


Since it will not always be possible to strictly apply this rule, deviations may be accepted 
when appropriate. Reasoning based on physico-chemical characteristics or the hazard 
profile might justify a substance being considered as mono-constituent, even if the main 
constituent is below 80% or its range of concentration overlaps the 80% criterion. 


Furthermore some substances whose composition is fully known may need additional 
identifiers in order to be unequivocally identified, e.g. crystalline structure, IR absorption 
peaks or physical or chemical properties. These substances will be named following the 
same convention as for mono- or multi-constituent substances, but the necessary 
identification parameters should be added. 


3.2 UVCB 


There are substances for which the number of constituents is high, or the composition is 
to a significant extent unknown, or the variability of composition is large or unpredictable. 
In these cases a straightforward identification is not possible because the substance 
cannot be sufficiently identified by the chemical composition and it will be considered as 
a substance of Unknown or Variable composition, Complex reaction products or 
Biological materials.  
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Various types of substances can be grouped under the UVCB umbrella. They must be 
identified by considering the origin material of the substance and the most relevant 
steps during the manufacturing process.  


Four main sub-types of UVCB have been defined: 


UVCB sub-type 1 where the source is biological and the process is synthesis. The 
biological material is modified by means of a (bio)chemical process resulting in new 
constituents; 


UVCB sub-type 2 where the source is chemical or mineral and new molecules are 
synthesized by means of (bio)chemical reactions; 


UVCB sub-type 3 where the source is biological and the process is a refinement, and 
new molecules are intentionally generated; 


UVCB sub-type 4 where the source is chemical or mineral and the process is a 
refinement, without intentional chemical reactions. 


It is recognised that there will be borderline cases between well-defined and UVCB 
substances; e.g. substances which are produced by means of reactions between many 
constituents, each within a broad range, or reaction products with variable and poorly 
predictable composition. When encountering such unclear cases, the reader is advised 
to refer to the full Guidance for identification and naming of substances under REACH 
and CLP. 



http://guidance.echa.europa.eu/docs/guidance_document/substance_id_en.pdf

http://guidance.echa.europa.eu/docs/guidance_document/substance_id_en.pdf





4 HOW TO IDENTIFY AND NAME A SUBSTANCE 


4.1 Requirements for substance identification in REACH  


The full identification of a substance under REACH requires the following information:  


- chemical composition of the substance, considering, where appropriate, impurities and 
additives besides main constituent(s) and respective typical concentrations and concentration 
ranges; 


- chemical identity of the constituent(s) by means of IUPAC name plus other identifiers when 
available, e.g.  EC number, CAS number. For UVCB substances information on the source and 
manufacturing process is also necessary; 


- molecular and structural information; this must be defined, when available and appropriate, 
by molecular and structural formula, information on optical activity, ratio of isomers, molecular 
weight or molecular weight range; 


- Spectral and analytical data sufficient to confirm the structure and the composition of the 
substance. 


The data to enable a substance to be identified are listed in section 2 of REACH Annex VI.  As a 
general rule, all this information is required regardless of the substance type. However, if it is 
not technically possible or not scientifically necessary to give a particular piece of information, a 
reasoned justification should be stated to enable the scientific validity to be assessed. 


4.2 Substance naming  


The rules to be followed for a correct naming under REACH are related to the substance type 
as explained in sub-chapters 3.1 and 3.2. For well-defined substances and UVCB substances 
different approaches and parameters should be considered. 


Well-defined mono-constituent substances are named after the main constituent, using its 
IUPAC name. Other internationally recognized designations may be given as additional 
information. 


Well-defined multi-constituent substances are named as a reaction mass of the main 
constituents of the substance. The generic format to be used is “Reaction mass of [names of 
main constituents]”, with the list of constituents presented in alphabetical order and separated 
by the conjunction “and”. 


UVCB substances are named by combining, in this order, source and process. Depending on 
whether the source is biological or non-biological, the name of the species (genus, species, 
family) or the starting material (IUPAC name) are to be used. The process must be identified by 
the chemical reaction, in the case of synthesis of new molecules, or the type of refinement step. 
In some cases, e.g. for combined processing, more than one single step will need to be 
specified in addition to the information on the source. There are also borderline cases where 
UVCB substances could be named based on the constituents.                                                             
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5. CRITERIA FOR ESTABLISHING IF SUBSTANCES ARE 
THE SAME 


When different manufacturers/importers need to check whether or not their substances 
can be regarded as the same, they should take into account certain principles. The rules 
which were applied for establishing EINECS should be regarded as starting points for 
identifying and naming a substance. For well-defined substances, the rules described in 
section 3.1 of this document, for mono-constituent substances and for multi-constituent 
substances are applied. 


The consequence of defining a substance as UVCB is that any significant change of 
source or process would be likely to lead to a different substance (see also section 3.2). 


Detailed examples can be found in the relevant chapter of Guidance for identification 
and naming of substances under REACH and CLP. 


6. INQUIRY 


For non phase-in substances, or phase-in substances that have not been pre-registered, 
the potential registrants have the duty to inquire from the Agency whether a registration 
has already been submitted for the same substance as they intend to register. This 
inquiry must include information on the identity of the potential registrant, the identity of 
the substance and on which new studies would be required by the potential registrant to 
comply with the information requirements. 


The Agency will then establish whether the same substance has previously been 
registered and the result will be communicated to the potential registrant. Any previous 
or other potential registrants will be informed accordingly. 


7. REFERENCES AND FURTHER INFORMATION 


This Guidance in a Nutshell provides a summary of key elements necessary to correctly 
identify a substance. However, it is recommended that before a registration under 
REACH or notification under CLP is made, particularly in complex cases, manufacturers 
and importers should consult the full Guidance for identification and naming of 
substances under REACH and CLP in order to ensure that they correctly define the main 
elements necessary to identify and name the substance concerned. 


The full guidance document provides more detailed examples and explanations of the 
concepts introduced by the present document. Additional insight may also be gained 
particularly by consulting the following web pages: 


http://esis.jrc.ec.europa.eu/: ESIS the official JRC website where it is possible to search 
information and EC numbers of substances on EINECS, ELINCS, NLP-list and Annex I 
67/548/EEC;  


http://iuclid.echa.europa.eu: IUCLID 5 website; 
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http://www.iupac.org Official site of IUPAC; 


http://www.chem.qmul.ac.uk/iupac: Where you can find additional information on 
chemical nomenclature and recommendations; 


http://www.cas.org: The official website CAS registry service can be consulted to retrieve 
CAS numbers; 


http://cactus.nci.nih.gov/services/translate: Free SMILES (Simplified Molecular Input 
Line Entry Specification) generator.  



http://www.iupac.org/

http://www.chem.qmul.ac.uk/iupac

http://www.cas.org/

http://cactus.nci.nih.gov/services/translate
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Guidance for identification and naming 
of substances under REACH and CLP 
 


The European Chemicals Agency (ECHA) 
has issued a series of Fact Sheets which 
provide a structured overview of each 
REACH guidance document published by 
the Agency. These documents are 
available in the following 22 languages:  


Bulgarian, Czech, Danish, Dutch, English, 
Estonian, Finnish, French, German, Greek, 
Hungarian, Italian, Latvian, Lithuanian, 
Maltese, Polish, Portuguese, Romanian, 
Slovakian, Slovenian, Spanish and Swedish 


A Guidance Fact Sheet provides a short 
summary of the key aspects of the 
respective REACH (CLP) guidance 
document including bibliographic 
information and other references.  


 


If you have questions or comments in 
relation to this Fact Sheet please send 
them by e-mail to info@echa.europa.eu 
quoting the Fact Sheet reference, issue 
date and language version, shown above.  


WHO SHOULD READ THE GUIDANCE 
DOCUMENT? 


The guidance document for identification and 
naming of substances under REACH and CLP 
is intended for companies who manufacture 
in, or import chemical substances into, the 
European Union. The document is also a 
relevant source of information for those 
companies outside the European Union 
whose products are exported to the EU.  


Readers should have an appropriate 
knowledge of chemistry and regulations in 
order to fully benefit from the guidance 
document.  
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WHAT IS THIS GUIDANCE ABOUT? 


The guidance document aims to give clear 
guidance on how to name and record the 
identity of a substance within the context of 
REACH and CLP.  


A correct and consistent identification of a 
substance is a cornerstone of the REACH and 
CLP Regulations. The name and substance 
identity are the basis for formation of SIEFs 
(Substance Information Exchange Forum), 
data sharing and joint submission of data by 
multiple registrants. Proper understanding of 
the identity of a substance is also vital when 
the Agency receives inquiries relating to a 
substance.    


In addition, within other REACH processes 
(such as substance evaluation, authorisation 
and restriction) and CLP processes (such as 
notification to the Classification and Labelling 
inventory and harmonisation of Classification 
and Labelling) discussions on the identity of a 
substance may occur.  


The guidance document provides technical 
guidance on: 


 how to give a chemical name to a 
substance 


 when substances may be regarded as 
the same for the purpose of REACH 
and CLP 


It also provides advice on when a substance 
is a mono- or multi-constituent substance or 
whether it needs to be described by additional 
identifiers such as composition, structure, 
source or process.  


WHAT IS THE STRUCTURE OF THE 
GUIDANCE DOCUMENT? 


The first two chapters cover the objectives, 
scope and terminology used in the guidance 
document. Chapters 3 and 4 cover the 
framework for substance identification and 
naming and how to do it in practice are given 
in.   


The subsequent three chapters provide 
specific guidance for various substance types, 
as a set of rules with explanations and 
examples. Finally, Chapter 8 explains the 
description of substances in IUCLID 5.   


The first Appendix lists links to relevant tools 
to support substance characterisation and 
checking of its chemical identity. The second 
provides background information on the 
nomenclature rules, EC numbers, CAS 
numbers, notations of molecular and 
structural formula, and analytical methods. 
The third Appendix shows the main changes 
made in each new version of the guidance. 


KEY TERMS USED IN THE GUIDANCE 
DOCUMENT 


Substance 


In REACH and CLP, a substance is defined 
as “a chemical element and its compounds in 
the natural state or obtained by any 
manufacturing process, including any additive 
necessary to preserve its stability and any 
impurity deriving from the process used, but 
excluding any solvent which may be 
separated without affecting the stability of the 
substance or changing its composition.” 


Substance Identification 


A substance is completely identified by its 
qualitative and quantitative chemical 
composition, the chemical identity and the 
content of each constituent in the substance. 
When performing the substance identification, 
the parameters listed in Annex VI, section 2 of 
REACH must be used for a proper description 
of a substance.  


Naming of a substance 


The approach to identifying a substance 
depends on the substance type. Substances 
can be divided into two main groups as 
described in Chapter 4: 


 


1. “Well defined substances”: Substances 
with a defined qualitative and quantitative 
composition that can be sufficiently identified 
based on the identification parameters of 
REACH Annex VI, section 2. Rules for 
identification and naming for “well defined 
substances” differ according to whether there 
is one main constituent or more than one 
main constituent: the so-called “mono-
constituent” versus “multi-constituent” 
substances. 


2. “UVCB substances”: Substances of 
Unknown or Variable composition, Complex 


 
European Chemicals Agency 
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LINKS TO RELATED MATERIAL reaction products or Biological materials. 
These substances cannot be sufficiently 
identified based on the composition as is the 
case for well-defined substances. For the 
various substance types under the umbrella of 
“UVCB”, different identification and naming 
rules are described in this guidance 
document. Four main sub-types of UVCB are 
identified in the guidance document. 


REACH Regulation EC No 1907/2006. 


CLP Regulation EC No 1272/2008. 


REACH Guidance website is a single point of 
access to general and detailed technical 
guidance on REACH. 


CRITERIA FOR CHECKING IF 
SUBSTANCES ARE THE SAME 


Guidance in a nutshell documents are aimed 
at managers and decision-makers and explain 
the main elements of the full Guidance 
documents in simple terms. 


ECHA database of Frequently Asked 
Questions contains questions and answers on 
specific aspects of REACH. 


When different manufacturers/importers need 
to check whether or not their substances can 
be regarded as the same, they should respect 
the given rules. These rules, which were 
applied for establishing EINECS, should be 
regarded as a common basis for identifying 
and naming a substance. They are further 
explained in this guidance document and 
illustrated with examples. 


BIBLIOGRAPHIC INFORMATION OF 
THE GUIDANCE DOCUMENT 


The Guidance for identification and 
naming of substances under REACH and 
CLP can be downloaded from the ECHA 
website.  INQUIRY 


 
For non phase-in substances, or phase-in 
substances that have not been pre-registered, 
the potential registrants have the duty to 
inquire from the Agency whether a registration 
has already been submitted for the same 
substance as they intend to register. This 
inquiry must contain information on the 
identity of the potential registrant, the identity 
of the substance and on which new studies 
would be required by the potential registrant to 
comply with the information requirements. 
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PREFACE 


This document describes how to name and identify a substance under REACH and CLP. It is 
part of a series of guidance documents that are aimed to help all stakeholders with their 
preparation for fulfilling their obligations under the REACH and CLP Regulations. These 
documents cover detailed guidance for a range of essential REACH and CLP processes as well 
as for some specific scientific and/or technical methods that industry or authorities need to make 
use of under REACH and CLP. 


The guidance documents were drafted and discussed within the REACH Implementation 
Projects (RIPs) led by the European Commission services, involving all stakeholders: Member 
States, industry and non-governmental organisations. These guidance documents can be 
obtained via the website of the European Chemicals Agency 
(http://echa.europa.eu/reach_en.asp). Further guidance documents will be published on this 
website when they are finalised or updated. 


.  
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1 GENERAL 


The REACH Regulation (Regulation (EC) No 1907/2006) sets up a system for the Registration, 
Evaluation, Authorisation and Restriction of Chemicals and established the European 
Chemicals Agency (ECHA) to implement the Regulation.1 


The CLP Regulation (Regulation (EC) No 1272/2008) is the new European Regulation on 
Classification, Labelling and Packaging of chemical substances and mixtures.2 The legislation 
introduces, throughout the EU, a new system for classifying and labelling chemicals, based on 
the United Nations’ Globally Harmonised System (UN GHS). 


The REACH Regulation focuses on substances. To ensure that the REACH processes are 
working properly, correct and unambiguous substance identification is essential. This guidance 
document on substance identification and naming is intended to support industry, Member 
States and the European Chemicals Agency. 


This guidance document is based on experience with substance identification under the 
previous chemical legislation (Directive 67/548/EEC) and other currently existing EU chemical 
legislation e.g. the Biocidal Products Directive (98/8/EEC). However, current practices in relation 
to substance identity under the REACH Regulation and the Classification, Labelling and 
Packaging of substances and mixtures Regulation (CLP) form the basis for the refinement of 
this guidance. In addition, and where appropriate, approaches from other chemical schemes 
outside the European Union have also been taken into consideration.  


Tailored guidance for different types of substances has been included.  


This guidance document should be applied to identify and name substances which are 
regulated under the REACH and CLP Regulation. 


1.1 OBJECTIVES 


The objective of this guidance document is to give guidance for manufacturers and importers on 
recording and reporting the identity of a substance within the context of REACH and CLP. As an 
important key element of substance identification the guidance document provides guidance on 
how to name the substance. It also gives guidance on whether substances may be regarded as 
the same in the context of REACH and CLP. Identifying the same substances is important for 
the process of (late) pre-registration of phase-in substances, for inquiries, for data sharing, for 
Joint Submission of data, for notification to the Classification and Labelling inventory and for 
harmonisation of Classification and Labelling.  


                                                 
1 Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning 
the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European 
Chemicals Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93 and 
Commission Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 
91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC (“REACH”). 
 
2 Regulation (EC) No 1272/2008 of the European Parliament and of the Council of 16 December 2008 on 
classification, labelling and packaging of substances and mixtures, amending and repealing Directives 67/548/EEC 
and 1999/45/EC, and amending Regulation (EC) No 1907/2006 (Text with EEA relevance) (“CLP”). 
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The identification of substances should preferably be conducted by industry experts. For those 
parties within industry with little expertise in substance identification, additional guidance on 
identification parameters is included as an appendix to this guidance document.  


In addition, this guidance document lists some links to relevant tools to support the 
characterisation and checking of the chemical identity of a substance.  


1.2 SCOPE 


According to Article 1 of REACH, the Regulation concerns the manufacture, import, placing on 
the market and use of substances on their own and in mixtures and articles. Mixtures and 
articles as such are not regulated by REACH. 


In line with Article 10 of REACH, a registration requires the substance identity to be recorded 
using the parameters specified in section 2 of Annex VI of REACH (see Table 3.1). Similar 
parameters (as specified in section 2.1 to 2.3.4 to Annex VI of REACH) are required for 
recording the substance identity for the purpose of notification in accordance with Article 40(1) 
of CLP. This guidance document is focused on appropriate identification of substances that fall 
under the legal definition of a substance in REACH and CLP and provides guidance on the 
substance identification parameters of Section 2 of Annex VI of REACH. The information given 
on substance identity shall be sufficient to identify each substance. One or more of the 
substance identification parameters can be omitted if it is not technically possible or if it does not 
appear scientifically necessary to give the requested information. The reasons for such 
omissions shall be clearly stated and based on a scientific justification. 


The approach to identify a substance depends on the substance type. Therefore, the user of 
this guidance document is guided to specific chapters for different types of substances.  


The EC Inventories used within the framework of Directive 67/548/EEC (EINECS, ELINCS and 
the NLP-list) are important tools in substance identification. Guidance on the role of these 
inventories under REACH is given in Chapter 3.2.  


Substances within the scope of REACH and CLP (and consequently of this guidance document) 
are typically the result of chemical reactions as part of the manufacture of the substance and 
may contain multiple distinct constituent. Substances, as defined in REACH and CLP, also 
include substances chemically derived or isolated from naturally occurring materials, which may 
comprise a single element or molecule (e.g. pure metals or certain minerals) or several 
constituents (e.g. essential oils, metal mattes that are formed when sulfide metal ores are 
smelted). However, substances which are regulated by other Community legislation are in a 
number of cases exempted from registration under REACH (see Article 2 of REACH). Also 
substances listed in Annex IV of REACH and substances fulfilling certain criteria which are 
specified in Annex V of REACH are exempted from registration. It should be noted that although 
a substance can be exempted from registration, this does not necessarily mean that the 
substance is exempted from other Titles of the REACH Regulation or from the requirements of 
the CLP Regulation.  


1.3 STRUCTURE OF THE GUIDANCE DOCUMENT 


Background information such as the objectives and scope of this guidance document are given 
in Chapter 1 and the abbreviations and definitions used can be found in Chapter 2. Relevant 
information on the framework for substance identification in REACH, e.g. substance definition 
and information requirements in the legal text, is given in Chapter 3. 
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The practical guidance for substance identification and naming is given in Chapter 4.  


- Chapter 4.1 describes the differentiation between “well defined” and “poorly defined” 
substances; and within these two main groups different substance types can be 
recognised with their own specific guidance for substance identification. A key diagram 
is presented to guide the user to the appropriate chapter with identification guidance for 
the specific type of substance. 


- In the subsequent chapters, specific guidance is given for each substance type, as a set 
of rules with explanation and examples. 


Chapter 5 provides guidance for checking whether or not substances may be regarded as the 
same. Guidance on substance identity within the (late) pre-registration and inquiry processes is 
given in Chapter 6.  


Furthermore, in Chapter 7, some detailed examples have been prepared using the practical 
guidance of Chapter 4 illustrating how industry could work with the guidance in this guidance 
document. 


Finally, Chapter 8 gives guidance concerning the description of substances in IUCLID 5.  


Appendix I lists some links to relevant tools to support the characterisation and checking of the 
chemical identity of a substance. 


Appendix II provides more background information on the individual substance identification 
parameters used in the substance identification process, such as the nomenclature rules, EC 
numbers and CAS numbers, notations of molecular formula and structural formula and 
analytical methods. 


Appendix III shows the main changes made in each new version of the guidance.
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2 DEFINITIONS AND ABBREVIATIONS 


2.1 ABBREVIATIONS 


Key abbreviations used in this guidance document are listed and explained in Table 2.1.  


Table 2.1: Abbreviations 
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Abbreviation Meaning 


AAS Atomic Absorption Spectroscopy 


AISE International Association for Soaps, Detergents and Maintenance Products 


CAS Chemical Abstracts Service 


CLP Regulation (EC) No 1272/2008 on classification, labelling and packaging of substance and 
mixtures 


EC European Commission 


EINECS European Inventory of Existing Commercial Chemical Substances 


ELINCS European List of Notified Chemical Substances 


ENCS Existing and New Chemical Substances (Japan) 


ESIS European Substances Information System 


EU European Union  


GC Gas chromatography 


GHS Globally Harmonised System 


HPLC High performance liquid chromatography 


InChI IUPAC International Chemical Identifier 


INCI International Nomenclature of Cosmetic Ingredients 


IR Infrared  


ISO International Organization for Standardization 


IUCLID International Uniform Chemical Information Database 


IUBMB International Union of Biochemistry and Molecular Biology 


IUPAC International Union of Pure and Applied Chemistry 


MS Mass spectroscopy 


NLP No Longer Polymer 


NMR Nuclear Magnetic Resonance  


ppm Parts per million 


REACH Registration, Evaluation, Authorisation and Restriction of Chemicals 


SIEF Substance Information Exchange Forum 


SMILES Simplified Molecular Input Line Entry Specification 


TSCA Toxic Substances Control Act (USA) 


UVCB Substances of Unknown or Variable composition, Complex reaction products or Biological 
materials 


UV/VIS Ultra violet /visible  


w/w Weight by weight 


XRD X-Ray Diffraction 


XRF X-Ray Fluorescence 
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2.2 DEFINITIONS 


Key definitions used in this guidance document are listed and described in Table 2.2. 


These definitions take into account the definitions used in the REACH Regulation and the CLP 
Regulation. For this reason some terms are defined differently than they were used under 
Directive 67/548/EEC. 


Table 2.2 :   Definitions 


Definition Description 


Additive A substance that has been intentionally added to stabilise the substance3. 


Alloy* A metallic material, homogenous on a macroscopic scale, consisting of two or 
more elements so combined that they cannot be readily separated by 
mechanical means.  


Alloys are regareded as special mixtures. 


Article* An object which during production is given a special shape, surface or design 
which determines its function to a greater degree than does its chemical 
composition. 


Chromatographic 
fingerprint 


Representation of the composition of a substance from the characteristic 
distribution of constituents in an analytical chromatogram. 


Component Substance intentionally added to form a mixture. 


Constituent Any single species present in a substance that can be characterised by its 
unique chemical identity. 


EC Inventory Although not legally defined in the REACH Regulation, the EC Inventory  is 
a combination of three independent and legally approved European lists of 
substances from the previous EU chemicals regulatory frameworks: EINECS, 
ELINCS and the NLP-list (no-longer polymers). The entries in the EC 
Inventory consist of a chemical name and a number (EC name and EC 
number), a CAS number, molecular formula (if available) and description (for 
certain types of substances). 


EC Number The EC Number is the numerical identifier for substances in the EC 
Inventory. 


Impurity An unintended constituent present in a substance as manufactured. It may 
originate from the starting materials or be the result of secondary or 
incomplete reactions during the manufacture process. While it is present in the 
final substance it was not intentionally added.  


                                                 
3 In other areas an additive can also have other functions, e.g. pH-regulator or colouring agent. However, in the 
REACH regulation and in this TGD an additive is a stabilising agent. 
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Definition Description 


Intermediate* A substance that is manufactured for and consumed  in or used for chemical 
processing in order to be transformed into another substance (hereafter 
referred to synthesis):  


(a)  non-isolated intermediate means an intermediate that during synthesis is 
not intentionally removed (except for sampling) from the equipment in which 
the synthesis takes place. Such equipment includes the reaction vessel, its 
ancillary equipment, and any equipment through which the substance(s) 
pass(es) during a continuous flow or batch process as well as the pipework for 
transfer from one vessel to another for the purpose of the next reaction step, 
but it excludes tanks or other vessels in which the substance(s) are stored after 
the manufacture; 


(b)  on-site isolated intermediate means an intermediate not meeting the 
criteria of a non-isolated intermediate and where the manufacture of the 
intermediate and the synthesis of (an)other substance(s) from that intermediate 
take place on the same site, operated by one or more legal entities; 


(c)  transported isolated intermediate means an intermediate not meeting the 
criteria of a non-isolated intermediate and transported between or supplied to 
other sites; 


IUCLID International Uniform Chemical Information Database. IUCLID is a database 
and management system for the administration of data on chemical 
substances.  


List Number Automatically allocated number assigned by REACH-IT. Applies to all 
incoming valid submissions (e.g. pre-registrations, PPORD, inquiries, 
registrations, classification and labelling notifications). A list number has no 
legal relevance and is only used as a technical identifier for managing 
submissions within ECHA.  


Main constituent A constituent, not being an additive or impurity, in a substance that makes a 
significant part of that substance and is therefore used in substance naming 
and detailed substance identification. 


Manufacturing* Production and extraction of substances in the natural state. 


Mixture* Mixture or solution composed of two or more substances.  


Monomer* A substance which is capable of forming covalent bonds with a sequence of 
additional like or unlike molecules under the conditions of the relevant 
polymer-forming reaction used for the particular process. 


Mono-
constituent 
substance  


As a general rule, a substance, defined by its composition, in which one main 
constituent is present to at least 80% (w/w).  


Multi-constituent 
substance  


As a general rule, a substance, defined by its composition, in which more than 
one main constituent is present in a concentration ³ 10% (w/w) and < 80% 
(w/w).  


Non-phase-in 
substance 


A substance requiring registration which does not benefit from the transitional 
regime provided for phase-in substances under REACH. 


Not chemically 
modified 
substance* 


A substance whose chemical structure remains unchanged, even if it has 
undergone a chemical process or treatment, or a physical mineralogical 
transformation, for instance to remove impurities. 







IDENTIFICATION AND NAMING OF SUBSTANCES UNDER REACH AND CLP  VERSION 1.3 – FEBRUARY 2014 
 


8 


Definition Description 


Notified 
substance* 


A substance for which a notification has been submitted and which could be 
placed on the market in accordance with Directive 67/548/EEC. 


Phase-in 
substance* 


A substance which meets at least one of the following criteria:  


(a)  It is listed in the European Inventory of Existing Commercial Chemical 
Substances (EINECS);  


 
(b) it was manufactured in the Community, or in the countries acceding to the 
European Union on 1 January 1995, on 1 May 2004 or on 1 January 2007, but 
not placed on the market by the manufacturer or importer, at least once in the 
15 years before the entry into force of this Regulation, provided the 
manufacturer or importer has documentary evidence of this; 


 
(c) it was placed on the market in the Community, or in the countries acceding to 
the European Union on 1 January 1995, on 1 May 2004 or on 1 January 2007, by 
the manufacturer or importer before the entry into force of this Regulation and it 
was considered as having been notified in accordance with the first indent of 
Article 8(1) of Directive 67/548/EEC in the version of Article 8(1) resulting from 
the amendment effected by Directive 79/831/EEC, but it does not meet the 
definition of a polymer as set out in this Regulation, provided the manufacturer or 
importer has documentary evidence of this, including proof that the substance was 
placed on the market by any manufacturer or importer between 18 September 
1981 and 31 October 1993 inclusive; 


Polymer* A substance consisting of molecules characterised by the sequence of one or 
more types of monomer units. Such molecules must be distributed over a 
range of molecular weights wherein differences in the molecular weight are 
primarily attributable to differences in the number of monomer units. A 
polymer compromises the following: 


(a)  a simple weight majority of molecules containing at least three monomer 
units which are covalent bound to at least one other monomer unit or other 
reactant; 


(b)  less than a simple weight majority of molecules of the same molecular 
weight. 


In the context of this definition a ‘monomer unit’ means the reacted form of a 
monomer substance in a polymer. 


Substance* A chemical element and its compounds in the natural state or obtained by any 
manufacturing process, including any additive necessary to preserve its 
stability and any impurity deriving from the process used, but excluding any 
solvent which may be separated without affecting the stability of the 
substance or changing its composition.  


Substance which 
occurs in nature* 


A naturally occurring substance as such, unprocessed or processed only by 
manual, mechanical gravitational means; by dissolution in water, by flotation, 
by extraction with water, by steam distillation or by heating solely to remove 
water, or which is extracted from air by any means. 


* Definitions according Article 3 of the REACH. 
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3 FRAMEWORK FOR SUBSTANCE IDENTIFICATION IN 
REACH AND CLP 


REACH and CLP include a definition of a substance and REACH lists the substance 
identification parameters (Annex VI, Section 2) that shall be included to identify the substance 
for the purpose of registration. 


This chapter describes the substance definition in REACH and CLP (Chapter 3.1), provides 
generic guidance on how to use the EC Inventory from the previous chemicals regulatory 
framework (Chapter 3.2) and provides more background information on substance identification 
requirements that are specified in REACH (Chapter 3.3). 


3.1 SUBSTANCE DEFINITION 


A substance is defined in REACH (Article 3(1)) and in CLP (Article 2(7)): 


 


 


 


The substance definition in REACH and CLP is identical to the definition of a substance that 
was used in the 7th amendment of the Dangerous Substances Directive (Directive 92/32/EEC 
amending Directive 67/548/EEC). In both cases, the definition goes beyond a pure chemical 
compound defined by a single molecular structure. The definition of the substance includes 
different constituents like impurities. 


3.2 EC INVENTORY 


There are three separate inventories established by the previous chemicals regulatory 
framework. These are the European Inventory of Existing Commercial Chemical Substances 
(EINECS), the European List of Notified Chemical Substances (ELINCS) and the No-Longer 
Polymers (NLP) list.  


Substances on the European market between 1st January 1971 and 18th September 1981 are 
listed in the European Inventory of Existing Commercial Chemical Substances (EINECS).4, 5, 6 


                                                 
4 EINECS is based on the European COre INventory (ECOIN) to which supplementary substance reporting could be 
made by industry (according criteria for reporting substances for EINECS). ECOIN was composed by blending 
different lists of chemicals presumed to be on the European market (e.g. TSCA). EINECS was published on 15th 
June 1990 and includes more than 100,000 substances. During the use of the inventory, a number of errors were 
identified (printing errors, e.g. incorrect chemical name, formula or CAS RN). Therefore, a corrigendum was 
published on 1st March 2002. 
 
5 ECB (2005) Manual of Decisions for implementation of the sixth and seventh amendments to Directive 67/548/EEC 
(Directives 79/831/EEC and 92/32/EEC) Non-confidential version. EUR 20519 EN. Updated version of June 2005. 
 
6 Geiss F, Del Bino G, Blech G, et al. (1992) The EINECS Inventory of existing chemical substances on the EC 
market. Tox Env Chem Vol. 37, p. 21-33. 


Substance means a chemical element and its compounds in the natural state or 
obtained by any manufacturing process, including any additive necessary to 
preserve its stability and any impurity deriving from the process used, but excluding 
any solvent which may be separated without affecting the stability of the substance 
or changing its composition. 
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This inventory comprises about 100 000 substances identified by a chemical name (and a 
description for certain types of substances), a CAS number and seven digit number called the 
EINECS number. EINECS numbers always start with 2 or 3 (2xx-xxx-x; 3xx-xxx-xx). Substances 
reported to EINECS have gone through a verification step which justifies entering the substance 
into the inventory. 


Substances notified and placed on the market after 18th September 1981 are listed in the 
European List of New Chemical Substances (ELINCS).5 This inventory (list) comprises all 
substances notified until 31 May 2008 in accordance with Directive 67/548/EEC and its 
amendments. These substances are so called “new substances”, as they were not placed on 
the Community market by 18 September 1981. An ELINCS number was allocated to a 
substance by the European Commission after review by the Member States Competent 
Authorities (MSCAs). In contrast to EINECS, ELINCS does not include a CAS number in its 
entries but the notification number allocated by MSCA, the trade name (if available), the 
classification and the IUPAC name for classified substances. The ELINCS numbers are also 
seven digit numbers starting always with 4 (4xx-xxx-x). 


Polymers were excluded from reporting to EINECS and were subject to special rules within 
Directive 67/548/EEC.7, 8 The term “polymer” was further defined in the 7th amendment of 
Directive 67/548/EEC (Directive 92/32/EEC). As a consequence of the implementation of this 
definition, some substances which were considered to be polymers under the reporting rules for 
EINECS were no longer considered to be polymers under the 7th amendment. As all 
substances that are not listed in EINECS were notifiable, all “No-Longer Polymers” (NLPs) 
should, in theory, have been notified. However, the Council of Ministers made it clear that these 
no-longer polymers should not, retrospectively, become subject to notification. The Commission 
was requested to draw up a list of No-Longer Polymers (NLP-list). Substances to be included in 
this list were those which had been on the EU market between 18th September 1981 (the date 
of entry into force of Directive 79/831/EEC, the 6th Amendment of Directive 67/548/EEC), and 
31st October 1993 (the date of entry into force of Directive 92/32/EEC, the 7th Amendment of 
Directive 67/548/EEC) and which satisfied the requirement that they were considered to be 
polymers under the reporting rules for EINECS but were no longer considered to be polymers 
under the 7th amendment. The NLP-list is a non-exhaustive list. The substances in the NLP list 
are identified with a chemical name, a CAS number and seven digit number called the NLP 
number. An NLP number always starts with 5 (5xx-xxx-x). 


These three lists of substances, EINECS, ELINCS and the NLP-list, in combination are called 
the EC Inventory. Each substance in this inventory has an EC number allocated by the 
European Commission (see detailed information on the EC number in Appendix II). 


Information on these substances can be obtained through the website of the European 
Commission Joint Research Centre (http://esis.jrc.ec.europa.eu/). In the future, an inventory of 
registered substances will be maintained and published by the European Chemicals Agency. 


3.2.1 The role of the EC inventory at entry into force of REACH 


The EC Inventory can be used as a tool for manufacturers and importers to decide whether a 
substance is a phase-in substance or a non-phase-in substance. Thus, the EC Inventory will 


                                                 
 
7 ECB (2003) Notification of new chemical substances in accordance with Directive 67/548/EEC on the classification, 
packaging and labelling of dangerous substances. No Longer Polymer List. EUR 20853 EN. 
 
8 Rasmussen K, Christ G and Davis JB (1998) Registration of polymers in accordance with Directive 67/548/EEC. 
Tox Env Chem Vol. 67, pp. 251-261. 



http://esis.jrc.ec.europa.eu/
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help manufacturers and importers to find out when the registration of a substance will be 
required, and if a (late) pre-registration or an inquiry is necessary. 


The REACH Regulation sets out different procedures for registration of and data sharing of 
“existing” (“phase-in”) substances (as defined in Article 3(20)) and “new” (“non-phase-in”) 
substances.9  


If a substance was previously notified in accordance with Directive 67/548/EEC and is, thus, 
listed in ELINCS, the notification submitted shall be regarded as a registration for the purpose of 
REACH (Article 24). These substances are considered to be already registered by the relevant 
manufacturer or importer who made the notification and require no initial registration from this 
manufacturer/importer. The manufacturer/importer nevertheless has the obligation to keep the 
registration up to date. Additional manufacturers/importers of a substance listed in ELINCS (not 
covered by the previous notification(s)) are liable for registration (as for non-phase-in 
substance) and sharing of data with the previous registrant shall be established. More guidance 
on this issue can be found in the Guidance on Registration available on the ECHA guidance 
website at http://guidance.echa.europa.eu/guidance_en.htm.  


3.2.2 The list numbers after entry into force of REACH 


When setting up the REACH-IT system, ECHA considered it beneficial to allocate automatically 
a number to substances in all incoming technically complete submissions (pre-registrations, 
PPORD, inquiries, registrations, classification and labelling notifications, etc.) for which an EC 
number was not specified (see the criteria of assignment of the list numbers below). This has 
technically facilitated managing, further processing and identification of the substances in these 
submissions. These so-called “list numbers” have the same numerical format as used for 
EINECS, ELINCS and NLP numbers but they start with different digits. 


In contrast to EINECS, ELINCS and NLP entries, the list numbers are not based on a legal 
requirement nor have they been published in the Official Journal of the European Union. 
Therefore the list numbers do not have the same significance as EC numbers but have only the 
numerical format in common. They are solely of administrative, and not of regulatory relevance. 
Most importantly, the vast majority of the list numbers and the substance identification 
connected to them have never been checked for correctness, validity and whether the 
conventions outlined in this guidance document have been kept. 


For this reason, it was initially not planned to release the list numbers to the public before they 
had been checked by ECHA. However, since during the pre-registration period approximately 
40 000 substances were pre-registered without an EC number, ECHA decided to publish the list 
numbers with the list of pre-registered substances in order to facilitate the formation of SIEFs. 


It has to be highlighted that it is possible that different list numbers are allocated to the same 
substance when different identifiers (e.g. name) are used for this substance. This is because 
the list number allocation is a fully automated process without human intervention. As a 
consequence, it is also possible that a list number will be allocated to an EINECS, ELINCS or 
NLP listed substance if in a submission to ECHA via REACH-IT a substance name is used 
which differs from that in the EC inventory. 


The list numbers always start with 6, 7 or 9 (6xx-xxx-x; 7xx-xxx-x; 9xx-xxx-x). 


                                                 
9 Definitions of “phase-in” and non-phase-in” substances are given in the Guidance on registration. 



http://guidance.echa.europa.eu/guidance_en.htm
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A substance identified in the dossier/submission with a CAS number, which is not linked to an 
EC number or other list number already assigned by ECHA, is assigned a list number starting 
with 6. 


A substance for which solely a name is indicated in the dossier, which cannot be linked with a 
name in the EC inventory or with a list name, is assigned a list number starting with 9. 


The list numbers starting with 7 are allocated during the inquiry process (Article 26 of REACH) 
after verification of the substance identification. These entries have a reliable and verified 
substance identity. 


It is important to note that for some EINECS entries, the description of a substance is relatively 
broad and could potentially be considered to cover more than one substance identity according 
to Article 3(1) of REACH. In these cases, the potential registrant is invited to describe the 
substance in question more precisely (e.g. via the IUPAC name or other identifiers). To 
demonstrate the phase-in status of the substance, the registrant should nevertheless indicate to 
which EINECS entry the substance belongs. In such cases, the European Chemicals Agency 
will decide whether or not it is appropriate to allocate a list number to the substance in question. 


3.3 REQUIREMENTS FOR SUBSTANCE IDENTIFICATION IN REACH 
AND CLP 


Under the REACH Regulation when a registration is required, it shall include information on the 
identification of the substance as specified in Section 2 of Annex VI. This information shall be 
adequate and sufficient to enable each substance to be identified. If it is not technically 
possible, or if it does not appear scientifically necessary, to give information on one or more of 
the substance identification parameters, the reasons shall be clearly stated as indicated in Note 
1 of Annex VI. 


Similarly under the CLP Regulation, when a notification is required to be made (Article 40 of 
CLP) it shall include information on the identification of the substance as specified in Section 2.1 
to 2.3.4 of Annex VI of the REACH. This information shall be adequate to enable each 
substance to be identified. If it is not technically possible, or if it does not appear scientifically 
necessary, to give information on one or more of the substance identification parameters, the 
reasons shall be clearly stated as indicated in Note 1 of Annex VI. 


An overview of the substance identification parameters within REACH Annex VI is given in 
Table 3.1.  
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Table 3.1:    Substance identification parameters in REACH Annex VI section 2  


2. IDENTIFICATION OF THE SUBSTANCE 


For each substance the information given shall be sufficient to enable each substance to be 
identified. If it is not technically possible or if it does not appear scientifically necessary to give 
information on one or more items below, the reason shall be clearly stated. 


2.1 Name or other identifier of each substance 


2.1.1 Name(s) in the IUPAC nomenclature or other international chemical name(s) 


2.1.2 Other names (usual name, trade name, abbreviation) 


2.1.3 EINECS or ELINCS number (if available and appropriate) 


2.1.4 CAS name and CAS number (if available) 


2.1.5 Other identity code (if available) 


2.2 Information related to molecular and structural formula of each substance 


2.2.1 Molecular and structural formula (including SMILES notation, if available) 


2.2.2 Information on optical activity and typical ratio of (stereo) isomer (if applicable and appropriate) 


2.2.3 Molecular weight or molecular weight range 


2.3.  Composition of each substance 


2.3.1 Degree of purity (%) 


2.3.2 Nature of impurities, including isomers and by-products 


2.3.3 Percentage of (significant) main impurities 


2.3.4 Nature and order of magnitude (......ppm, ......%) of any additives (e.g. stabilising agents or 
inhibitors) 


2.3.5 Spectral data (ultra-violet, infra-red, nuclear magnetic resonance or mass spectrum) 


2.3.6  High performance liquid chromatogram, gas chromatogram 


2.3.7 Description of the analytical methods or the appropriate bibliographical references for the 
identification of the substance and, where appropriate, for the identification of impurities and 
additives. This information shall be sufficient to allow the methods to be reproduced. 
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4 GUIDANCE FOR SUBSTANCE IDENTIFICATION AND NAMING 
IN REACH AND CLP 


4.1 INTRODUCTION 


Rules for identification and naming are different for various types of substances. For practical 
reasons, this guidance document is structured in such a way that, for each type of substance, the 
user is directly guided to the chapter where the appropriate guidance is given. To this end, some 
explanation about different substance types is given below and finally a key is given to find the 
appropriate chapter. 


Substance identification should be based on at least the substance identification parameters listed 
in REACH Annex VI, section 2 (see Table 3.1). Therefore, any substance needs to be identified by 
a combination of the appropriate identification parameters: 


- The IUPAC- and/or other name and other identifiers, e.g. CAS-number, EC-number (Annex 
VI, section 2.1); 


- The molecular and structural information (Annex VI, section 2.2); 


- The chemical composition (Annex VI, section 2.3); 


A substance is completely identified by its chemical composition i.e. the chemical identity and the 
content of each constituent in the substance. Although such straightforward identification may be 
possible for most substances, for certain substances it is not feasible or not adequate within the 
scope of REACH and CLP. In those cases, other or additional substance identification information 
is required.  


Thus, substances can be divided into two main groups: 


1. “Well defined substances”: Substances with a defined qualitative and quantitative composition 
that can be sufficiently identified based on the identification parameters of REACH Annex VI 
section 2. 


2. “UVCB substances”: Substances of Unknown or Variable composition, Complex reaction 
products or Biological materials. These substances cannot be sufficiently identified by the above 
parameters.  


Variability of composition for well defined substances is specified by upper and lower limit of the 
concentration range(s) of the main constituent(s). For UVCB substances the variability is relatively 
large and/or poorly predictable.  


It is recognised that there will be borderline cases between well defined substances (reaction 
products with many constituents, each within a broad range) and UVCB substances (reaction 
products with variable and poorly predictable composition). It is the responsibility of the registrant 
to identify a substance in the most appropriate way. 


Rules for identification and naming differ for “well defined substances” with one main constituent 
and for “well defined substances” with more than one main constituent. And for the various 
substance types under the umbrella of “UVCB”, different identification and naming rules are 
described.  







IDENTIFICATION AND NAMING OF SUBSTANCES UNDER REACH AND CLP  VERSION 1.3 – FEBRUARY 2014 


15 


In Tables 4.1 and 4.2, the main identifiers are listed for several examples of various types of 
substances. These examples are grouped in such a way that similarities and differences for the 
substance identification are easily recognised. 


Tables 4.1 and 4.2 do not represent a comprehensive list of all possible substance types. This 
grouping of substances with identification and naming rules should not be considered as an official 
categorization system for substances, but as a practical help to apply the specific rules suitably 
and to find the appropriate guidance in this guidance document. 


Table 4.1: Grouping of main identifiers for examples that represent various types of well defined similar 
substances 


Common features Examples or representatives Main identifiers 


Well defined 
substances by 
chemical 
composition  


[Chapter 4.2.] 


Mono-constituent substances, e.g. 


-  benzene (95%) 


-  nickel (99%) 


[Chapter 4.2.1] 


Chemical composition: one main constituent  


≥ 80%: 


-  Chemical identity of the main constituent 
(chemical name, CAS-number, EC-number, 
etcetera) 


-  Typical concentration and upper and lower 
limit  


Multi-constituent substances, e.g. 
defined reaction products such as  


Reaction mass of 2-, 3-, and 4-
chlorotoluene (30% each) 


[Chapter 4.2.2] 


Chemical composition: a mixture (reaction 
mass) of main constituents each between ≥10 - 
<80%: 


-  Chemical identity of each main constituent 


-  Typical concentrations and upper and lower 
limit for each constituent and for the reaction 
mass  itself  


Substances defined by more than 
the chemical composition, e.g.  


Graphite and diamond  


[Chapter 4.2.3] 


Chemical composition as mono- or multi-
constituent substance  


AND  


Other physical or characterisation parameters: 
e.g. crystallomorphology, (geological) mineral 
composition, etc. 
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Table 4.2 : Grouping of main identifiers for examples that represent various types of UVCB substances 


Common features Examples or representatives Main identifiers 
Source Process Other Identifiers 


UVCB substances 


(Substances of 
Unknown or Variable 
composition, 
Complex reaction 
products or 
Biological materials) 


[Chapter 4.3] 


Biological 
materials (B) 


Extracts of biological materials 
e.g. natural fragrances, natural 
oils, natural dyes and pigments 


· Plant or animal species 
and family 


· Part of plant/animal 


· Extraction 


· Fractioning, concentrating, 
isolation, purification, etc. 


· Derivation*  


· Known or generic composition 


· Chromatographic and other 
fingerprints  


· Reference to standards 


· Colour index 


Complex biological 
macromolecules e.g. enzymes, 
proteins, DNA or RNA-
fragments, hormones, antibiotics 


· Standard enzyme index 


· Genetic code  


· Stereo configuration 


· Physical properties 


· Function/activity 


· Structure 


· Amino acid sequence 


Fermentation products 


antibiotics, biopolymers, enzyme 
mixtures, vinasses (products of 
sugar fermentation)  etc. 


· Culture medium 


· Micro-organism 
applied  


· Fermentation 


· Isolation of products  


· Purification steps 


· Type of products: e.g. antibiotics, 
biopolymers, proteins etc 


· Known composition 


Chemical and 
mineral 
substances  
with poorly 
defined, 
complex or 
variable 
composition 
(UVC)  


Reaction mixtures with poorly 
predictable and/or variable 
composition 


· Starting materials · Chemical reaction type, e.g. 
esterification, alkylation, 
hydrogenation  


 


· Known composition 


· Chromatographic and other 
fingerprints 


· Reference to standards 


· Fractions or distillates, e.g. 
petroleum substances 


· Clay e.g. bentonite 


· Tars 


· Crude oils 


· Coal/peat 


· Mineral gases 


· Minerals 


· Fractionation, distillation 


· Conversion of fractions 


· Physical processing 


· Residues 


· Cut off ranges  


· Range of chain length 


· Ratio aromatic/ aliphatic  


· Known composition 


· Standard index 


Concentrates or melts, e.g. 
metallic minerals, or residues of 
various melting or metallurgic 
processes, e.g. slags 


· Ores · Smelting 


· Heat treatment 


· Various metallurgic processes 


· Known or generic composition 


· Concentration of metals 


 


* Underlined processes indicate synthesis of new molecule 
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This chapter is divided into sub-chapters that contain specific guidance for the substance 
identification of various types of substances. A key to the appropriate chapters is given in 
Figure 4.1. 


The key at Figure 4.1 is based on criteria that are “rules of thumb”. The registrant is responsible 
for selecting the most appropriate chapter and recording the substance identity in line with the 
rules and criteria for that type of substance. 


The basic rule is that substances are defined as much as possible by the chemical composition 
and the identification of the constituents. Only if this is not technically feasible other identifiers 
should be used, as specified for the various types of UVCB substances. 


If the registrant deviates from the substance identification rules and criteria of this guidance 
document, justification should be given. The substance identification should be transparent, 
accountable and ensure consistency. 


Figure 4.1:Key to guidance document chapters and appendices for appropriate guidance for various 
types of substances 


A description of the analytical methods and/or the appropriate bibliographic references for the 
identification of the substance and where appropriate, for the identification of the impurities and 
additives needs to be given (REACH Annex VI, sections 2.3.5, 2.3.6 and 2.3.7). This 
information should be sufficient to allow the methods to be reproduced. Typical results when 
applying the analytical techniques should also be provided. 


Chemical  
composition fully  


defined? 


Substance definable  
by chemical  


composition only? 


Definable by  
chemical composition  
+physical parameters 


One constituent  
≥ 80%? 


UVCB substances 
(Chapter 4.3.1) 


Mono - constituent  
substances 


(Chapter 4.2.1) 


Multi - constituent  
substances 


(Chapter 4.2.2) 
no 


yes 


no 


yes 


Substances of defined  
chemical composition  


and other main identifiers  
(Chapter 4.2.3) 


no 


yes 


no 


yes 


Specific UVCB substances 
(Chapter 4.3.2) 


Substances with variations 
In carbon chain length 


(Chapter 4.3.2.1) 
 


Substances obtained from 
oil or oil like sources 


(Chapter 4.3.2.2)  


Chemical  
composition fully  


defined? 


Substance definable  
by chemical  


composition only? 


Definable by  
chemical composition  
+physical parameters 


One  
≥ 


Mono - constituent  
substances 


Multi - constituent  
substances no 


yes 


no 


yes 


Substances of defined  
chemical composition  


and other main identifiers  


no 


yes 


no 


yes 


 
 


Technical guidance per substance identification param
eter  Enzymes 


Chapter 4.3.2.3 
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4.2 SUBSTANCES OF WELL DEFINED COMPOSITION 


Substances of well defined chemical composition are named according to the main 
constituent(s). For some types of substances, the chemical composition alone is not enough for 
characterisation. In these cases, some additional physical parameters in relation to the chemical 
structures have to be added to the substance identification. 


As a general rule, the aim should be to cover the composition up to 100%, and each constituent 
requires a complete chemical specification, including structural information. For substances that 
are defined by their chemical composition, a distinction is made between: 


- Main constituent: A constituent, not being an additive or impurity, in a substance that 
makes up a significant part of that substance and is therefore used in substance naming 
and detailed substance identification.  


- Impurity: An unintended constituent present in a substance, as produced. It may 
originate from the starting materials or be the result of secondary or incomplete reactions 
during the production process. While impurities are present in the final substance, they 
were not intentionally added.  


- Additive: A substance that has been intentionally added to stabilise the substance.  


All constituents (except additives) which are not the main constituent(s) in the mono-constituent 
substance or a multi-constituent substance are considered to be impurities. Although in some 
sectors it is general practice to use the term “traces”, only the term “impurities” is used in this 
guidance document.  


The different constituents have different identification requirements: 


- Main constituents contribute to the naming of the substance and each main constituent 
shall be completely specified by all relevant identifiers; 


- Impurities do not contribute to the naming of the substance and need only to be 
specified by name, CAS-number and EC-number and/or molecular formula. 


- Additives contribute to the substance composition (but not to the naming) and should 
always be fully identified. 


Some conventions are used to distinguish between mono-constituent and multi-constituent 
substances: 


- A mono-constituent substance is a substance in which one constituent is present at a 
concentration of at least 80% (w/w) and which contains up to 20% (w/w) of impurities.  


A mono-constituent substance is named according to the one main constituent; 


- A multi-constituent substance is a substance consisting of several main constituents 
present at concentrations generally ≥ 10% and < 80% (w/w).  


A multi-constituent substance is named as a reaction mass of two or more main constituents. 


The above mentioned rules are intended as guidance. Deviation is acceptable if a robust 
justification can be given. 
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Normally, impurities present in a concentration ³ 1% should be specified. However, impurities 
that are relevant for the classification and/or for PBT assessment10 shall always be specified, 
irrespective of the concentration. As a general rule, the compositional information should be 
completed up to 100%. 


Additives in the sense of the REACH Regulation and CLP Regulation and in this guidance 
document are agents necessary to preserve the substance’s stability. Thus, additives are an 
essential constituent of the substance and are taken into account when making the mass 
balance. However, outside the definition of REACH and this guidance document the wording 
‘additive’ is also used for intentionally added substances with other functions, e.g. pH-regulators 
or colouring agents. These intentionally added substances are not part of the substance as 
such, and therefore not taken into account when making the mass balance. 


Mixtures, as defined in REACH and CLP, are intentional mixtures of substances and are 
consequently not to be considered as multi-constituent substances. 


Specific guidance on mono-constituent substances can be found in Chapter 4.2.1, and specific 
guidance on multi-constituent substances in Chapter 4.2.2. For substances that require 
additional information (e.g. certain minerals), guidance can be found in Chapter 4.2.3. 


4.2.1 Mono-constituent substances 


A mono-constituent substance is a substance, defined by its quantitative composition, in which 
one main constituent is present to at least 80% (w/w). 


4.2.1.1 Naming convention 


A mono-constituent substance is named after the main constituent. In principle, the name 
should be given in English language according to the IUPAC nomenclature rules (see Appendix 
I). Other internationally accepted designations can be given in addition. 


4.2.1.2 Identifiers 


A mono-constituent substance is identified by the chemical name and other identifiers (including 
the molecular and structural formula) of the main constituent and the chemical identity of the 
impurities and/or additives, and their typical concentration(s) and concentration range(s), which 
is proven by the spectroscopic and analytical information.  


Main constituent Content (%) Impurity Content (%) Substance Identity 


m-xylene 91 o-xylene 5 m-xylene 


o-xylene 87 m-xylene 10 o-xylene 


Normally, the main constituent is present > 80% and should be specified completely by all 
above mentioned parameters. Impurities present in a concentration > 1% should be specified by 
at least one of the following identifiers: chemical name (IUPAC and/or CAS name), CAS-number 
and EC-number and/or molecular formula. Impurities that are relevant for the classification 
and/or PBT assessment11 shall always be specified by the same identifiers, independently from 
their concentration. 


                                                 
10  More information on PBT assessment and relevant criteria can be found in the Guidance on information requirements and 
chemical safety assessment, chapter R11: PBT assessment. 
 
11  More information on PBT assessment and relevant criteria can be found in the Guidance on information requirements and 
chemical safety assessment, chapter R11: PBT assessment. 
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The “80%-rule” has been applied for the notification of new substances (Directive 67/548/EEC). 
It can be seen as a “rule of thumb”. However, deviation from this 80% rule has to be justified. 
Possible examples for a justified deviation are:  


- If the main constituent is < 80% but the substance can be shown to have similar 
physico-chemical properties and the same hazard profile as other mono-constituent 
substances with the same identity that fulfil the 80% rule. 


- The range of concentrations for the main constituent and the impurities overlap the 80% 
criterion and the main constituent is only occasionally ≤ 80%.‘ 


Examples 


Subst. Main 
constituent 


Upper 
content 


(%) 


Typical 
content 


(%) 


Lower 
content 


(%) 


Impurity Upper 
content 


(%) 


Typical 
content 


(%) 


Lower 
content 


(%) 


Substance 
identity 


1 o-xylene 90 85 65 m-xylene 35 15 10 o-xylene 


2 o-xylene 
m-xylene 


90 
35 


85 
15 


65 
10 


p-xylene 5 4 1 o-xylene  


Due to the concentration ranges of the main constituent and the impurity, substances 1 and 2 may be considered as 
a multi-constituent of the two main constituents, o-xylene and m-xylene, or as mono-constituent substances. The 
decision in such a case is to consider both as mono-constituent substance and this is triggered by the fact that o-
xylene is typically present > 80%. 


Guidance, how to describe mono-constituent substances in IUCLID 5, is given in Chapter 8.2.1. 
Additional information can also be found in the Data Submission Manual Part 18 – “How to 
report the substance identity in IUCLID 5 for registration under REACH”. 


4.2.1.3 Analytical Information 


Sufficient spectral data is needed to confirm the structure of a mono-constituent substance. 
Several spectroscopic methods can be suitable, in particular Ultraviolet and Visible Absorption 
Spectroscopy (UV/Vis), Infrared Spectroscopy (IR) Nuclear Magnetic Resonance Spectroscopy 
(NMR) and Mass spectroscopy (MS). For inorganic substances, the use of X-Ray Diffraction 
(XRD) or X-Ray Fluorescence (XRF) or Atomic Absorption Spectroscopy (AAS) may be more 
suitable. 


Chromatographic methods, such as Gas Chromatography (GC) or High-Performance Liquid 
Chromatography (HPLC) are needed to confirm the composition of the substance. If 
appropriate, also other valid constituent separation techniques may be used. 


Spectroscopic and analytical methods are subject to continuous change. Therefore, it is the 
responsibility of the registrant to present appropriate spectral and analytical data.  


                                                                                                                                                             
 


For correct application of the 80% rule, intentionally added substances like pH-regulators 
or colouring agents shall not be included in the mass balance. 
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4.2.2 Multi-constituent substances 


A multi-constituent substance is a substance, defined by its quantitative composition, in which 
more than one main constituent is present in a concentration ≥ 10% (w/w) and < 80% (w/w). A 
multi-constituent substance is the result of a manufacturing process12.  


REACH requires the registration of a substance as produced. If a multi-constituent substance is 
manufactured, the multi-constituent substance needs to be registered13 14. It is a case by case 
decision to establish to what extent the different steps in producing the substance are covered 
by the definition ‘manufacturing’. All substances covered previously by EINECS (e.g. multi-
constituent substances were covered if all individual constituents were listed on EINECS) would 
qualify as phase-in substances. There is no need to test the substance as such, if the hazard 
profile of the substance can be sufficiently described by the information of the individual 
constituents.  


4.2.2.1 Naming convention 


A multi-constituent substance is named as a reaction mass of the main constituents of the 
substance as such i.e. not the starting materials needed to produce the substance .The generic 
format is: “Reaction mass of [names of the main constituents]”. It is recommended that the 
names of the constituents are presented in alphabetical order and they are separated by the 
conjunction “and”. Only main constituents typically ≥ 10% contribute to the name. In principle, 
the names should be given in English language according to the IUPAC nomenclature rules. 
Other internationally accepted designations can be given in addition. 


4.2.2.2 Identifiers 


A multi-constituent substance is identified by the chemical name and identifiers of the substance 
as such, and the quantitative and qualitative chemical composition (chemical identity, including 
the molecular and structural formula) of the constituents, and is proven by analytical information. 


Example 


Main constituents Content (%) Impurity Content (%) Substance identity 


m-xylene 
o-xylene 


50 
45 


p-xylene 5 Reaction mass of m-xylene and 
o-xylene 


For multi-constituent substances, the chemical composition is known and more than one main 
constituent is relevant for the identification of the substance. Furthermore, the chemical 
composition of the substance is predictable, as typical values and ranges. The main 
constituents shall be specified completely by all relevant parameters. The sum of typical 
concentrations for main constituents (≥ 10%) and impurities (< 10%) shall be 100%. 


 


 


 


                                                 
12  The difference between mixture and multi-constituent substance is that a mixture is obtained by blending of two 
or more substances without chemical reaction.  A multi-constituent substance is the result of a chemical reaction. 
 
13  A number of substances are exempted for registration in REACH (e.g. the substances listed in Annex IV). 
 
14  This approach does not apply to a number of specific substances like minerals (see chapter 7.5 for more details). 


For correct application of the 10% and 80% rule, intentionally added 
substances, e.g. pH-regulators or colouring agents, shall not be included in the 
mass balance. 
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Impurities present in a concentration ³ 1% should be specified by at least one of the following 
identifiers: chemical name, CAS-number and EC-number and/or molecular formula. Impurities 
that are relevant for the classification and/or PBT assessment shall always be specified by the 
same identifiers, independently from their concentration. 


Example 


Main constituent Upper 
content 


(%) 


Typical 
content 


(%) 


Lower 
content 


(%) 


Impurity Upper 
content 


(%) 


Typical 
content 


(%) 


Lower 
content 


(%) 


Substance  
identity 


aniline 


naphthalene 


90 


35 


75 


20 


65 


10 


phenanthrene 5 4 1 Reaction 
mass of 
aniline and 
naphthalene  


According to the rules in this guidance document, this substance is a multi-constituent substance. Although the range of 
one constituent is > 80%, this happens only occasionally and the typical composition is < 80%. 


Occasionally it is convenient to consider a substance as a multi-constituent substance even 
when one constituent is present at ≥ 80%. For example, a substance contains two constituents, 
one at 85% and another at 10%, the balance being impurities. Both constituents contribute 
towards and are essential for the desired technical effect of the substance. In this case, despite 
one constituent being present at > 80%, the substance can be described as a two-constituent 
substance. 


Guidance, how to describe multi-constituent substances in IUCLID 5, is given in Chapter 8.2.2. 
Additional information can be also found in the Data Submission Manual Part 18 – “How to 
report the substance identity in IUCLID 5 for registration under REACH”. 


4.2.2.3 Analytical Information 


In cases where spectral data provides information on the composition of the multi-constituent 
substance this information should be given. Several spectroscopic methods can be suitable, in 
particular Ultraviolet and Visible Absorption Spectroscopy (UV/Vis), Infrared Spectroscopy (IR) 
Nuclear Magnetic Resonance Spectroscopy (NMR) and Mass Spectroscopy (MS). For inorganic 
substances, the use of X-Ray Diffraction (XRD), X-Ray Fluorescence (XRF) or Atomic 
Absorption Spectroscopy (AAS) may be more suitable.   


The use of chromatographic methods, such as Gas Chromatography (GC) and/or High-
Performance Liquid Chromatography (HPLC) is needed to confirm the composition of the 
substance. If appropriate, also other valid constituent separation techniques may be used. 


Spectroscopic and analytical methods are subject to continuous change. Therefore, it is the 
responsibility of the registrant to present appropriate spectral and analytical data.  


4.2.2.4 Registration of individual constituents of a multi-constituent substance 


In general, recording the identity of substances for the purpose of (pre)registration should follow 
the multi-constituent substances approach (i.e. registration of the multi-constituent substance). 
As a deviation from that approach, individual constituents can be registered, if justifiable. The 
possibility to deviate from the standard case to identify (and potentially register) substances by 
their individual constituents is given, when  


- there is no reduction in information requirements; 
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- there is sufficient existing data to justify the approach of registering the individual 
constituents i.e. the approach should normally not instigate additional (vertebrate animal) 
testing compared to the standard approach;  


- registering the individual constituents leads to a more efficient situation (i.e. avoiding 
numerous registrations of substances which are composed of the same constituents);  


- the information on the composition of the individual reaction masses is given. 


The flexibility offered should not be abused to avoid data requirements. In the case of e.g. 1200 
ton per year (tpa) of a multi-constituent substance “(C + D)”, with a composition of 50% C and 
50 % D, this approach would lead to two registrations with the following information:  


Substance C 


- Tonnage 600 


- Data requirements to be fulfilled for >1000 ton (Annex X) 


Substance D 


- Tonnage 600 


- Data requirements to be fulfilled for >1000 ton (Annex X) 


This approach has to be combined with the REACH requirement to sum up volumes of the 
same substance per legal entity. The proposal is to establish the data requirements as follows:  


- add up all volumes of the individual constituents (according to the quantities in the 
substance)  


- refer to the highest volume of a substance that contains that constituent  


The information requirements should be established based on the highest result. For the 
reporting of tonnages, the result of the summation of the tonnage for each individual constituent 
should be taken. Simplified examples are given hereafter to illustrate the practical 
implementation of this approach:  


Example 1 


Multi-constituent substance “C+D+E” is a result of a process within one legal entity, from which 
different substances are the result:  


Substance 1: 50% C and 25 % D and 25 % E, 1100 tpa 


Substance 2: 50% C and 50 % D 500 tpa 


Also in this case the reaction product is the starting point: the two substances should be 
registered as multi-constituent substances. If the approach of registration of individual 
constituents is followed15, the following would apply:  


The reporting of substance D would in this case mean:  


Tonnage:  (25% * 1100) + (50% * 500) = 525 tpa 


                                                 
15 The example is only intended to illustrate the establishment of the information requirements and the reporting of 
volumes. It does not address whether the approach is justifiable in this case.  
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Determination of the information requirements is based on the most severe requirement. In this 
case: >1000 tpa, as the total tonnage of the multi-constituent substance “C+D+E” is above 1000 
tpa.  


Note: in this example, the substances C and E should be registered accordingly.  


Example 2 


Multi-constituent substance “G+H+I” is a result of a process within one legal entity, from which 
different substances are the result:  


Substance 3:  65% G and 15 % H and 20 % I, 90 tpa 


Substance 4:  60% G and 40 % H, 90 tpa 


Reporting of substance G:  


Tonnage:  (65% * 90) + (60% * 90) = 112.5 tpa 


Determination of the information requirements is based on the most severe requirement.  In this 
case: >100 tpa, as the total tonnage of the constituent G is above 100 tpa.  


Note: in this example, the substances H and I should be registered accordingly 


Besides the establishment of the information requirement mentioned, another consideration is 
the number of new studies (on vertebrate animals) that need to be executed. Before deciding on 
a strategy, potential registrants have to consider if there are sufficient existing studies (on 
vertebrate animals) and if the proposed flexibility will lead to less or more new testing (on 
vertebrate animals). The strategy that avoids new testing (on vertebrate animals) should be 
taken. 


In case of doubt the standard route for recording the substance identity for the purpose of 
registration should always be the identification of the substance as it is manufactured.  


4.2.3 Substances of defined chemical composition and other main identifiers 


Some substances (e.g. inorganic minerals) which can be identified by their chemical 
composition need to be further specified by additional identifiers to get their own substance 
identification. These substances can be either mono-constituent substances or multi-constituent 
substances, but need, in addition to the substance identification parameters described in the 
previous chapters, other main identifiers to record the substance identity unequivocally. 


Examples  


Some non-metallic minerals (from natural sources or man-made) with unique structures also need the morphology 
and mineral composition to identify the substance unequivocally. An example is kaolin (CAS 1332-58-7) 
composed of kaolinite, potassium aluminium silicate, feldspar and quartz. 


The current developments in nano-technology and insights in related hazard effects may cause 
the need for additional information on size of the substances in the future. The current state of 
development is not mature enough to include guidance on the identification of substances in the 
nanoform in this guidance document.   


4.2.3.1 Naming convention 


In principal, the same naming convention, as for mono-constituent substances (see Chapter 
4.2.1) or multi-constituent substances (see Chapter 4.2.2), needs to be followed.  
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For inorganic minerals the mineralogical names can be used for the constituents. For example, 
apatite is a multi-constituent substance comprised of a group of phosphate minerals, usually 
referred to as hydroxylapatite, fluorapatite, and chlorapatite, named for high concentrations of 
OH-, F-, or Cl- ions, respectively, in the crystal. The formula of the mixture of the three most 
common species is Ca5(PO4)3(OH, F, Cl). Another example is aragonite, one of the special 
crystalline structures of calcium carbonate. 


4.2.3.2 Identifiers 


These substances are identified and named according to the rules for mono-constituent 
substances (see Chapter 4.2.1) or multi-constituent substances (see Chapter 4.2.2). The other 
specific main identification parameters to be added depend on the substance. Examples of 
other main identifiers can be elemental composition with spectral data, the crystalline structure 
as revealed by X-ray diffraction (XRD), Infra Red absorption peaks, swelling index, cation 
exchange capacity or other physical and chemical properties.  


For minerals, it is important to combine the results of the elemental composition with the 
spectral data to identify the mineralogical composition and crystalline structure.  This is then 
confirmed by characteristic physical-chemical properties like crystalline structure (as revealed 
by X-ray diffraction), shape, hardness, swelling capacity, density and/or surface area.  


Examples of specific additional main identifiers can be given for specific minerals, as minerals 
have characteristic physical-chemical properties which enable the completion of their 
identification, e.g.: very low hardness for talc, swelling capacity of bentonite, shapes of 
diatomite, very high density of barite and surface area (nitrogen adsorption). 


Guidance, how to describe substances of defined chemical composition and other main 
identifiers in IUCLID 5, is given in Chapter 8.2.3. 


4.2.3.3 Analytical Information 


The same analytical information as for mono-constituent substances (see Chapter 4.2.1) or 
multi-constituent substances (see Chapter 4.2.2) should be given. For those substances for 
which spectral data, GC or HPLC chromatograms are not sufficient for identification, information 
resulting from other analytical techniques shall be given, e.g. X-ray diffraction for minerals, 
elementary analysis etc. The criterion is that sufficient information should be provided to confirm 
the structure of the substance. 


4.3 UVCB SUBSTANCES 


Substances of Unknown or Variable composition, Complex reaction products or Biological 
materials,16, 17, 18 also called UVCB substances, cannot be sufficiently identified by their 
chemical composition, because:  


                                                 
16 Rasmussen K, Pettauer D, Vollmer G et al. (1999) Compilation of EINECS: Descriptions and definitions used for 
UVCB substances. Tox Env Chem Vol. 69, pp. 403-416. 
 
17 US EPA (2005-B) Toxic Substances Control Act Inventory Registration for Combinations of two or more 
substances: complex reaction products.  
 
18 US EPA (2005-D) Toxic Substances Control Act Inventory Registration for Chemical Substances of Unknown or 
Variable Composition, Complex Reaction Products and Biological Materials: UVCB Substances.  
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- The number of constituents is relatively large and/or 


- The composition is, to a significant part, unknown and/or 


- The variability of composition is relatively large or poorly predictable. 


As a consequence, UVCB substances require other types of information for their identification, 
in addition to what is known about their chemical composition. 


It can be seen from Table 4.2 that the main identifiers for the various types of UVCB substances 
are related to the source of the substance and the process used; or they belong to a group of 
“other main identifiers” (e.g. “chromatographic or other fingerprints”). The number and kind of 
identifiers given in Table 4.2 represent an illustration of variability of types and shall not be 
regarded as a comprehensive overview. Where the chemical composition of e.g. a complex 
reaction product or a substance of biological origin is known, substance identification should be 
identified either as a mono- or multi-constituent substance, as appropriate. The consequence of 
defining a substance as UVCB is that any significant change of source or process would be 
likely to lead to a different substance that should be registered again. If a reaction mixture is 
identified as a “multi-constituent substance”, the substance may be derived from a different 
source and/or by different processes as long as the composition of the final substance stays 
within the specified range. Hence, a new registration would not be required. 


Generic guidance on UVCB substances can be found in Chapter 4.3.1 and specific guidance on 
substances with variation in the carbon-chain lengths, substances obtained from oil or oil like 
sources and enzymes, as specific types of UVCB substances, in Chapter 4.3.2. 


4.3.1 General guidance on UVCB Substances 


This chapter of the guidance document provides generic guidance on how to use certain main 
identifiers, besides the substance identification parameters of REACH Annex VI (section 2), to 
identify UVCB substances.  


4.3.1.1 Information on chemical composition 


UVCB substances either cannot be uniquely specified with the IUPAC name of the constituents, 
as not all the constituents can be identified; or they may be generically specified but with a lack 
of specificity due to variability of the exact composition. Due to the lack of differentiation 
between constituents and impurities, the terms “main constituents” and “impurities” should not 
be regarded as relevant for UVCB substances. 


However, the chemical composition and the identity of the constituents should still be given as 
far as known. The description of the composition can often be given in a more generic way, for 
example “linear fatty acids C8-C16” or “alcohol ethoxylates with alcohols C10-C14 and 4-10 
ethoxylate units”. Additionally, information on chemical composition can be given on the basis of 
well-known reference samples or standards; and in many cases indexes and existing codes can 
be used in addition. Other generic information on the composition can consist of so called 
“fingerprints”, that is, e.g. chromatographic or spectral images that show a characteristic peak 
distribution pattern. 


For a UVCB substance, all known constituents and all constituents present at concentrations 
≥ 10% should be specified by at least an English-language IUPAC name and preferably a CAS 
number; the typical concentrations and concentrations ranges of the known constituents should 
be given as well. Constituents that are relevant for the classification and/or PBT assessment19 


                                                 
19 More information on PBT assessment and relevant criteria can be found in the Guidance on information 
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of the substance shall always be identified by the same identifiers, independently from their 
concentration. 


Unknown constituents should be identified as far as possible by a generic description of their 
chemical nature. Additives should be completely specified in a similar way to that described for 
well defined substances.  


4.3.1.2 Main identification parameters – name, source and process  


As the chemical composition alone is not sufficient for substance identification, the substance 
shall in general be identified by its name, its origin or source and the most relevant steps taken 
during processing. Other substance properties can also be important identifiers, either as 
relevant generic identifiers (e.g. boiling point) or as crucial identifiers for specific groups of 
substances (e.g. catalytic activity for enzymes). 


1. Name convention 


In general, the name of a UVCB substance is a combination of source and process with the 
general format: first the source and then the process(es). 


- A substance derived from biological sources is identified by the name of the species.  


- A substance derived from non-biological sources is identified by the starting materials. 


- Processes are identified by the type of chemical reaction if synthesis of new molecules is 
involved, or as a type of refinement step e.g. extraction, fractioning, concentration, or as 
residue. 


Examples 


EC number EC Name 


296-358-2 Lavender, Lavandula hybrida, ext., acetylated 


307-507-9 Lavender, Lavandula latifolia, ext., sulfurized, palladium salt 


In case of reaction products different formats have been used in the EC Inventory, e.g.  


- EINECS: Main starting material, reaction product(s) of other starting material(s) 


- ELINCS: Reaction product(s) of starting material(s) 


Examples  


EC number EC Name 


232-341-8 Nitrous acid, reaction products with 4-methyl-1,3-benzenediamine hydrochloride 


263-151-3 Fatty acids, coco, reaction products with diethylenetriamine 


400-160-5 Reaction products of tall-oil fatty acids, diethanolamine and boric acid  


428-190-4 Reaction product of: 2,4-diamino-6-[2-(2-methyl-1H-imidazol-1-yl)ethyl]-1,3,5-triazine and 
cyanuric acid 


In this guidance document, the generic format of the name of reaction products is “Reaction 
product of [names of the starting materials]”. In principle, the names should be given in English 
language according to the IUPAC nomenclature rules. Other internationally accepted 
designations can be given in addition. It is recommended to substitute the word “reaction” in the 
                                                                                                                                                             
requirements and chemical safety assessment, chapter R11: PBT assessment. 
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name with the specific type of reaction described in a generic way e.g. esterification or salt 
formation etc. (see guidance in the four specific UVCB sub-classes, below). 


2. Source 


The source can be divided into two groups: 


2.1. Sources of biological nature 


Substances of biological origin have to be defined by the genus, species and the family e.g. 
Pinus cembra, Pinaceae means Pinus (genus), cembra (species), Pinaceae (family), and strain 
or genetic type, if relevant. If appropriate, the tissue or the part of the organism used for 
extraction of the substance, e.g. bone marrow, pancreas; or stem, seeds or roots, should be 
given as well.  


Examples 


EC number EC name 


283-294-5 Saccharomyces cerevisiae, ext. 


EC description 


Extractives and their physically modified derivatives such as tinctures, concretes, absolutes, 
essential oils, oleoresins, terpenes, terpene-free fractions, distillates, residues, etc., obtained from 
Saccharomyces cerevisiae, Saccharomycelaceae. 


296-350-9 Arnica mexicana, ext. 


EC description 


Extractives and their physically modified derivatives such as tinctures, concretes, absolutes, 
essential oils, oleoresins, terpenes, terpene-free fractions, distillates, residues, etc., obtained from 
Arnica mexicana, Compositae. 


 


2.2. Chemical or mineral sources 


In the case of reaction products of chemical reactions, the starting materials have to be 
described with their IUPAC name in English language. Mineral sources have to be described in 
generic terms e.g. phosphate ores, bauxite, china clay, mineral gas, coal, peat.  


3. Process 


Processes are identified by the type of chemical reaction if synthesis of new molecules is 
involved; or as a type of refinement steps, e.g. extraction, fractioning, concentration; or as a 
residue of a refinement. 


For some substances, e.g. chemical derivates, the process shall be described as a combination 
of refinement and synthesis. 


- Synthesis 


A certain chemical or biochemical reaction occurs between the starting materials resulting in the 
substance. For example, the Grignard reaction, sulfonation, enzymatic splitting by protease or 
lipase etc. Many derivation reactions belong also to this type. 
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For newly synthesised substances, for which the chemical composition cannot be given, the 
starting materials are the main identifier together with a specification of the reaction, i.e. the type 
of chemical reaction. The type of chemical reaction is indicative for the molecules expected to 
be present in the substance. There are several types of final chemical reaction: hydrolysis, 
esterification, alkylation, chlorination etc. As this gives only generic information about the 
possible substances produced, in many cases a chromatographic fingerprint will also be 
necessary for full substance characterisation and identification. 


Examples  


EC number EC Name 


294-801-4 Linseed oil, epoxidised, reaction products with tetraethylenepentamine 


401-530-9 Reaction product of (2-hydroxy-4-(3-propenoxy)benzophenone and triethoxysilane) with 
(hydrolysis product of silica and methyltrimethoxysilane) 


- Refinement 


Refinement can be applied in many ways to substances of natural or mineral origin, where the 
chemical identity of the constituents is not changed, but the concentration of the constituents 
are changed, e.g. cold processing of plant tissue followed by extraction with an alcohol. 


Refinement can be further defined in processes like extraction. The substance identification 
depends on the type of process: 


- For substances derived by physical methods, e.g. refinement or fractionating, the cut-off 
range and parameter of the fraction shall be specified (e.g.: molecular size, chain length, 
boiling point, volatility range etc.); 


- For substances derived by concentrating, e.g. products from metallurgical processes, 
centrifuged precipitates, filter residues etc., the concentration step shall be specified 
together with the generic composition of the resulting substance in comparison to the 
starting material; 


 
Examples  


EC number EC Name 


408-250-6 Organotungsten compound concentrate (reaction products of tungsten hexachloride with 2-
methylpropan-2-ol, nonylphenol and pentane-2,4-dione) 


- For residues of a specific reaction, e.g. slags, tars and heavy ends, the process is to be 
described together with the generic composition of the resulting substance; 
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Examples  


EC number EC Name 


283-659-9 Tin, melting residues 


EC description 


Substance resulting from the use and production of tin and its alloys obtained from primary and 
secondary sources and including recycled plant intermediates. Composed primarily of tin 
compounds and may contain other residual nonferrous metals and their compounds. 


293-693-6 Soybean meal, protein extn. Residue 


EC description 


By-product, containing primarily carbohydrates, produced by an ethanolic extraction of 
defatted soybean. 


- For extracts, the extraction method, the solvent used for the extraction and other 
relevant conditions, e.g. temperature/temperature range) shall be given. 


- For combined processing, each process step shall be specified (in a generic way) in 
addition to the source information. This combined processing is of particular relevance in 
the case of chemical derivations. 


Examples: 


o A plant is first extracted, the extract is distilled and the distilled fraction of the plant extract is 
used for chemical derivation. The resulting substance may be further purified. The purified 
product might eventually be well defined by its chemical composition and there is no need to 
identify the substance as a UVCB. If the product is still to be considered as UVCB, the combined 
processing can be described as a “purified chemical derivate of a distilled fraction of a plant 
extract.” 


If the further processing of an extract includes only physical derivation, the composition will 
change but without intended synthesis of new molecules. Nevertheless, the change of 
composition results in a different substance, e.g. a distillate or precipitate of a plant extract. 


o For the production of petroleum products, chemical derivation and fractioning are often used in 
combination. For example, oil distillation followed by cracking generates a fraction of the starting 
material and also new molecules. Thus, in that case, both types of processes should be 
identified or the distillate should be specified as the starting material of the cracking.  In 
particular, this applies to petroleum derivates that often result from a combination of processes. 
However, a separate specific system can be used for identification of petroleum substances (see 
Chapter 4.3.2.2). 


As a chemical derivate of an extract will not contain the same constituents as the parent extract, 
it shall be regarded as a different substance. This rule may have as a consequence that the 
identification by name and description deviates from the earlier EINECS name and description. 
At the time of the setting up of the EINECS inventory, extracts from different processes, different 
solvents and even physical or chemical derivates were often covered under one single entry. 
However, under REACH these substances should be registered as separate substances.  


4. Other substance identification parameters 


Besides the chemical name, the source and the specification of the process, a UVCB substance 
should include any other relevant information, as required by REACH Annex VI, section 2.  


Especially for specific types of UVCB substances other identification parameters can be 
relevant. Additional other identifiers may include: 


- Generic description of chemical composition; 
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- Chromatographic fingerprint or other types of fingerprint; 


- Reference material (e.g. ISO); 


- Physical-chemical parameters (e.g. boiling point); 


- Colour Index number; 


- AISE number. 


Specific guidance on the rules and criteria, how to use the name, source and process 
information for the identification of UVCB substances, is included below for various types of 
sources and processes. In the following paragraphs four sub-types of UVCB substances are 
described as a combination of biological or chemical/mineral sources and processes (synthesis 
or refinement).  


Guidance, how to describe UVCB substances in IUCLID 5, is given in Chapter 8.2.4. 


UVCB sub-type 1, where the source is biological and the process is a synthesis 


Substances of biological nature can be modified in (bio)chemical processing to generate 
constituents that were not present in the starting material, e.g. chemical derivates of plant 
extracts or products of enzymatic treatment of the extracts. For example, proteins can be 
hydrolysed by protease to generate oligopeptides, or cellulose from wood can be carboxylated 
to yield Carboxy Methyl Cellulose (CMC).  


Products of fermentation may also belong to this UVCB sub-type. For example, vinasse is a 
product of sugar fermentation that, compared to the sugar, contains many different constituents. 
When fermentation products are further purified, the substances may eventually become fully 
identifiable by their chemical composition and should no longer be identified as a UVCB 
substance. 


Enzymes are a special group of substances that can be derived by extraction and further 
refinement from a source of biological origin. Although the source and the process could be 
specified in detail, this does not generate the specific information on the enzyme. For these 
substances, a specific system for classification, naming and identification shall be used (see 
Chapter 4.3.2.3). 


For substance identification, the final process step shall be given and/or any other process step 
that is relevant for the identity of the substance.  


A description of the chemical process shall be a generic description of the type of process 
(esterification, alkaline hydrolysis, alkylation, chlorination, substitution etc.), together with 
relevant process circumstances.  


A description of the biochemical process can be a generic description of the catalysed reaction, 
together with the name of the enzyme catalysing the reaction. 


For substances produced by fermentation or (tissue) cultures of species, the fermenting 
species, type and general conditions of fermentation (batch or continuous, aerobic, anaerobic, 
anoxic, temperature, pH, etc) should be given, together with any further process steps applied 
to isolate the fermentation products, e.g. centrifugation, precipitation, extraction, etc. If these 
substances are further refined, this may yield a fraction, a concentrate or a residue. These 
further processed substances are identified with additional specification of the further process 
steps. 
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UVCB sub-type 2, where the source is chemical or mineral and the process is a synthesis 


UVCB substances obtained from chemical or mineral sources, derived via a process in which 
new molecules are synthesized, are “reaction products”. Examples of chemical reaction 
products are esterification, alkylation or chlorination products. Biochemical reactions by 
application of isolated enzymes are special types of chemical reactions. However, if a complex 
biochemical pathway of synthesis is applied using complete micro-organisms, it is better to 
consider the resulting substance as a fermentation product and identify it by the fermentation 
process and fermenting species rather than by the starting materials (see UVCB sub-type 4). 


Not every reaction product should automatically be specified as a UVCB. If a reaction product 
can be sufficiently defined by the chemical composition (including some variability), identification 
as a multi-constituent substance (see Chapter 4.2.2) should be preferred. Only when the 
composition of the reaction product is insufficiently known or poorly predictable the substance 
should be identified as a UVCB substance (“reaction product”). The identification of a reaction 
product is based on the starting materials for the reaction and on the (bio)chemical reaction 
process in which the substance is generated. 


Examples 


EC number EINECS Name CAS-number 


294-006-2 Nonanedioic acid, reaction products with 2-amino-2-methyl-1-propanol 91672-02-5 


294-148-5 Formaldehyde, reaction products with diethylene glycol and phenol 91673-32-4 


A main identifier for reaction products is the description of the manufacturing process. For 
substance identification, the final or most relevant process step shall be given. The chemical 
process description shall be a generic description of the type of process (e.g. esterification, 
alkaline hydrolysis, alkylation, chlorination, substitution etc.), together with relevant process 
circumstances. A biochemical process shall be described by the type of reaction, together with 
the name of the enzyme catalysing the reaction. 


UVCB sub-type 3, where the source is biological and the process is refinement 


UVCB substances of biological origin, resulting from a refinement process in which no new 
molecules are intentionally generated can be e.g. extracts, fractions of an extract, concentrates 
of an extract, purified extract or process residues of substances of biological origin.  


As soon as an extract is further processed, the substance is no longer identical with the extract 
but is another substance that belongs to another UVCB sub-type, e.g. a fraction or a residue of 
an extract. These substances shall be specified with additional (further) processing parameters. 
If the extract is modified in chemical or biochemical reactions, generating new molecules 
(derivates), the identification of the substance is covered using the guidance of UVCB sub-type 
2 or Chapter 4.2 for a well defined substance. 


This differentiation of further processed extracts may have the consequence that the new name 
and description will differ from those in the EINECS inventory. At the time of setting up the 
inventory, such a differentiation has not been made and all types of extracts with different 
solvents and further process steps might have been covered under a single entry.  


The first main identifier for this sub-type of UVCB substances is the family, genus and species 
of the organism from which the substance originates. If appropriate, the tissue or the part of the 
organism used for extraction of the substance should be given, e.g. bone marrow, pancreas; or 
stem, seeds or roots. For substances of microbiological origin, the strain and genetic type of the 
species shall be defined. 


If the UVCB substance is derived from a different species, it will be regarded as a different 
substance, even if the chemical composition might be similar. 
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Examples  


EC number EINECS name 


290-977-1 Oxidised logwood (Haematoxylon campechianum) extract 


EC description 


This substance is identified in the colour index by colour index constitution No C.I. 75290 
oxidised. 


282-014-9 Pancreatic extracts, deproteinated 


The second main identifier is the processing of the substance, e.g. the extraction process, the 
fractioning, purification or concentration process or the process that influences the composition 
of the residue. Thus, refinements of extracts made by different processes, e.g. using different 
solvents or different purification steps, will result in different substances. 


The more steps are applied for refinement, the more feasible it will become to define the 
substance by its chemical composition. In that case, different source species or different 
process modifications do not lead automatically to a different substance. 


A main identification parameter for substances of biological origin is the description of the 
relevant processes. For extracts, the extraction process shall be described to the level of detail 
relevant for the identity of the substance. At least the solvent used shall be specified.  


When further process steps are used for manufacturing the substance, such as fractioning or 
concentration, the combination of relevant process steps shall be described, e.g. the 
combination of extraction and fractioning including the cut-off ranges. 


UVCB sub-type 4, where the source is chemical or mineral and the process is a 
refinement 


Substances of non-biological origin, i.e. that are or originate from minerals, ores, coal, natural 
gas and crude oil, or other raw materials for the chemical industry, and resulting from 
processing without intentional chemical reactions can be (purified) fractions, concentrates or 
residues of these processes. 


Coal and crude oil are used in distillation or gasification processes to produce a wide variety of 
substances, e.g. petroleum substances and fuel gases etc., and also residues such as tars and 
slags. Very often, a distilled or otherwise fractionated product is immediately further processed, 
including chemical reactions. In such cases, substance identification shall follow the guidance 
given for UVCB sub-type 2, as the process is more relevant than the source. 


For petroleum substances a special identification system is used (see Chapter 4.3.2.2). 
Substances covered by that system include fractions and chemical reaction products. 


Other substances in UVCB sub-type 4 may include ores, ore concentrates and slags containing 
varying amounts of metals that may be extracted by metallurgical processing.  


Minerals such as bentonite or calcium carbonate can be processed by e.g. acid dissolution 
and/or chemical precipitation or in ion-exchange columns. When the chemical composition is 
fully defined, minerals should be identified according to the guidance in the appropriate part of 
Chapter 4.2. If minerals are processed only by mechanical methods, e.g. by grinding, sieving, 
centrifugation, flotation etc., they are still considered to be the same as the minerals as mined. 
Minerals that are produced through a manufacturing process can – for the purpose of 
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identification20 - be regarded to be the same as their naturally occurring equivalent provided the 
composition is similar and the toxicity profile identical. 


A main identification parameter for substances of non-biological origin is the description of the 
relevant process step(s).  


For fractions, the fractioning process shall be described with the parameters and cut-off range 
for the isolated fraction, together with a description of previous process steps when relevant.  


For the concentration step, the type of process, e.g. evaporation, precipitation etc. shall be 
given and the ratio between the starting concentration and the end concentration of the main 
constituents shall be given, in addition to information about the previous process step(s). 


A main identification parameter for residues of non-biological origin is the description of the 
process from which the residue originates. The process can be any physical reaction that 
generates residues, e.g. purification, fractioning, concentration process. 


4.3.1.3 Analytical information  


In cases where spectral data provides information on the composition of the UVCB substance, 
this information should be given. Several spectroscopic methods are used for generating 
spectra (UV/Vis, infra-red, nuclear magnetic resonance or mass spectrum). Methods and 
insights into how to use these methods are subject to continuous change. Therefore, it is the 
responsibility of the registrant to present appropriate spectral data. 


A chromatogram that can be used as a fingerprint shall be provided to characterise the 
composition of the substance. If applicable, also other valid constituent separation techniques 
might be used. 


4.3.2 Specific types of UVCB substances 


This section gives guidance on specific groups of UVCB substances: substances with variation 
in the carbon-chain length (4.3.2.1); substances obtained from oil or oil like sources (4.3.2.2); 
and enzymes (4.3.2.3). 


4.3.2.1 Substances with variation in the carbon-chain lengths 


This group of UVCB substances deals with long-chain alkyl substances with variation in the 
carbon-chain length, e.g. paraffins and olefins. These substances are either derived from 
natural fats or oils or produced synthetically. The natural fats originate either from plants or 
animals. Long carbon-chain substances derived from plants have normally only even number 
chain lengths, whereas long carbon-chain substances obtained from animal sources also 
include (some) odd number chain lengths. Synthetically produced long carbon-chain 
substances can comprise the whole range of carbon chains, even and odd numbered. 


Identifiers and naming convention 


The group comprises substances whose individual constituents have a common structural 
feature: One or more long-chain alkyl group(s) often with an attached functional group. The 
constituents differ from each other with respect to one or more of the following alkyl-chain group 
characteristics: 


                                                 
20 The same approach for identification for natural occurring and chemically produced minerals does not necessarily 
mean that the legal requirements (e.g. exemptions from registration) are the same. 
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- Length of carbon chain (carbon number) 


- Saturation 


- Structure (linear or branched) 


- Position of the functional group 


The chemical identity of the constituents can be described sufficiently and systematically named 
by using the following three descriptors: 


- The alkyl descriptor which describes the number of carbon atoms in the carbon-chain 
length(s) of the alkyl group(s). 


- The functionality descriptor which identifies the functional group of the substance, e.g. 
amine, ammonium, carboxylic acid. 


- The salt descriptor, the cation / anion of any salt, e.g. sodium (Na+), carbonate (CO3
2-), 


chloride (Cl-). 


Alkyl descriptor 


- In general, the alkyl descriptor Cx-y refers to saturated, linear alkyl-chains comprising all 
chain lengths from x to y, e.g. C8-12 corresponds to C8, C9, C10, C11 and C12.  


- It has to be indicated, if the alkyl descriptor refers only to even or odd numbered alkyl 
chains, e.g. C8-12 (even numbered) 


- It has to be indicated if the alkyl descriptor refers (also) to branched alkyl chains, e.g. 
C8-12 (branched) or C8-12 (linear and branched) 


- It has to be indicated if the alkyl descriptor refers (also) to unsaturated alkyl chains, e.g. 
C12-22 (C18 unsaturated) 


- A narrow alkyl chain lengths distribution does not cover a broader one and vice versa, 
e.g. C10-14  does not correspond to C8-18 


- The alkyl descriptor can also refer to the source of the alkyl chains, e.g. coco or tallow. 
However, the carbon-chain length distribution must correspond to that of the source. 


The above described system should be used to describe substances with variation in the 
carbon chain lengths. It is not suitable for well defined substances, which can be identified by a 
definite chemical structure. 


The information on the alkyl descriptor, the functionality descriptor and the salt descriptor is the 
basis for the naming of this type of UVCB substance. In addition, information on the source and 
the process may be useful to identify the substance more precisely.  
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Examples 


Descriptors Name 


Alkyl descriptor 


Functionality descriptor 


Salt descriptor 


alkyl chain lengths C10-18 


fatty acids (carboxylic acid) 


cadmium salts 


fatty acids (C10-18) cadmium salts 


Alkyl descriptor 


Functionality descriptor 


Salt descriptor 


di-C10-18-alkyl-dimethyl 


ammonium 


chloride 


di-C10-18-alkyl-dimethylammonium chloride 


Alkyl descriptor 


Functionality descriptor 


Salt descriptor 


trimethyl tallow-alkyl 


ammonium 


chloride 


trimethyl-tallowalkyl-ammonium chloride 


4.3.2.2 Substances obtained from oil or oil like sources 


Substances obtained from oil (petroleum substances) or oil like sources (e.g. coal) are 
substances of very complex and variable or partly undefined composition. In this chapter 
petroleum substances are used to demonstrate, how to identify this specific type of a UVCB 
substance. However, the same approach could be applied to other substances obtained from oil 
like sources as coal. 


The starting materials used in the petroleum refining industry may be crude oil, or any specific 
refinery stream obtained by one or more processes. The composition of the final products 
depends on the crude oil used for the manufacture (as the composition of the crude oil varies 
depending on the place of origin) and the subsequent refinery processes. Therefore, there is 
natural, process-independent variation in composition of petroleum substances.16 


1. Naming convention 


For the identification of petroleum substances, it is recommended to give the name according to 
an established nomenclature system.21 This name consists usually of the refinery process, the 
stream’s source and general composition or characteristics. If the substance contains > 5 w/w-
% of 4- to 6-membered condensed ring aromatic hydrocarbons, this information shall be 
included in the description. For petroleum substances with an EINECS number, the name given 
in the EC Inventory shall be used. 


2. Identifiers 


Terms and definitions for identification of petroleum substances generally include the stream’s 
source, refinery process, general composition, carbon number, boiling range or other 
appropriate physical characteristics, and predominant hydrocarbon type.21  


The identification parameters of REACH Annex VI, section 2 should be given. It is recognised 
that petroleum substances are manufactured to performance specifications rather than to 
compositional specifications. Therefore, characteristics like the name, carbon-chain length 
range, boiling point, viscosity, cut-off values and other physical properties are generally more 
helpful than compositional information in order to identify the petroleum substance as clearly as 
possible.  
                                                 
 
21 US EPA (1978) TSCA PL 94-469 Candidate list of chemicals substances Addendum I. Generic terms covering 
petroleum refinery process streams. US EPA, Office of Toxic Substances, Washington DC 20460. 
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Although chemical composition is not the primary identifier for UVCB substances, the known 
main constituents (≥ 10%) shall be given and the composition shall be described in generic 
terms e.g. molecular weight range, aliphatics or aromatics, degree of hydrogenation and other 
essential information. Moreover, any other constituent at lower concentration which has impact 
on the hazard classification shall be identified with name and typical concentration.  


4.3.2.3 Enzymes 


Enzymes are most often produced by fermentation of micro organisms, but occasionally from 
plant or animal origin. The liquid enzyme concentrate, resulting from the fermentation or 
extraction and subsequent purification steps contains, besides water, the active enzyme protein 
and other constituents comprising residues from the fermentation, i.e. proteins, peptides, amino 
acids, carbohydrates, lipids and inorganic salts.  


The enzyme protein together with the other constituents deriving from the fermentation or 
extraction process, but excluding any water, which may be separated without affecting the 
stability of the enzyme protein or changing its composition, should be regarded as the 
substance for identification purposes.  


The enzyme substance typically contains 10-80 % (w/w) of the enzyme protein. The other 
constituents vary in percentage and depend on the production organism used, the fermentation 
medium, and operational parameters of the fermentation process as well as the downstream 
purification applied, but the composition will typically be within the ranges indicated in the 
following table.  
Active enzyme protein 10 - 80% 
Other proteins + peptides and amino acids 5 - 55% 
Carbohydrates 3 - 40% 
Lipids 0 - 5% 
Inorganic salts 1 - 45% 
 
Total 


 
100% 


The enzyme substance should be regarded as a ‘UVCB-substance’ due to its variability and 
partly unknown composition. The enzyme protein should be regarded as a constituent of the 
UVCB substance. Highly purified enzymes may be identified as substances of well defined 
composition (mono-constituent or multi-constituent) and should be identified accordingly.  


In EINECS, the main identifier for enzymes is the catalytic activity. Enzymes are listed as generic 
entries without further specification or with specific entries indicating the source organism or the 
substrate.  


Examples  


EC number EINECS name CAS number 


278-547-1 Proteinase, Bacillus neutral 76774-43-1 


278-588-5 Proteinase, Aspergillus neutral 77000-13-6 


254-453-6 Elastase (pig pancreas) 39445-21-1 


262-402-4 Mannanase 60748-69-8 


A study on enzymes commissioned by the European Commission suggested identifying 
enzymes according to the international system for enzyme nomenclature, IUBMB (International 
Union of Biochemistry and Molecular Biology).22 This approach is taken over in this guidance 


                                                 
22 UBA (2000) Umweltbundesamt Austria. Collection of Information on Enzymes. Final report. Co-operation between 
Federal Environment Agency Austria and Inter-University Research Center for Technology, Work and Culture 
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document and will enable a more systematic, detailed and comprehensive identification of 
enzymes compared to EINECS.  


1. Naming convention 


Enzymes are named according to the IUBMB nomenclature conventions.  


The IUBMB classification system provides a unique four digit number for each enzyme type and 
catalytic function (e.g. 3.2.1.1 for a-amylase)23. Each number may comprise enzymes of 
variable amino acid sequence and origin but the enzyme functionality is identical. The name 
and number from the IUBMB nomenclature should be used for substance identification. The 
IUBMB nomenclature classifies the enzymes into six main groups: 


1. Oxidoreductases 


2. Transferases 


3. Hydrolases 


4. Lyases 


5. Isomerases 


6. Ligases 


The following example is given to illustrate an entry according to the IUBMB nomenclature: 


EC 3.4.22.33 


Accepted name: fruit bromelain  


Reaction: Hydrolysis of proteins with broad specificity for peptide bonds. Bz-Phe-Val-Arg
NHMec is a good synthetic substrate, but there is no action on Z-Arg-Arg-NHMec (c.f. stem 
bromelain)  


Other name(s): juice bromelain; ananase; bromelase; bromelin; extranase; juice bromelain; 
pinase; pineapple enzyme; traumanase; fruit bromelain FA2 


Comments: From the pineapple plant, Ananas comosus. Scarcely inhibited by chicken cystatin. 
Another cysteine endopeptidase, with similar action on small molecule substrates, pinguinain 
(formerly EC 3.4.99.18), is obtained from the related plant, Bromelia pinguin, but pinguinain 
differs from fruit bromelain in being inhibited by chicken cystatin [4].24 In peptidase family C1 
(papain family). Formerly EC 3.4.22.5 and included in EC 3.4.22.4, CAS registry number: 9001-
00-7 


Links to other databases: BRENDA, EXPASY, MEROPS,  


General References:  
                                                                                                                                                             
(IFF/IFZ). Contract No B4-3040/2000/278245/MAR/E2. 
 
23 The terms “EC number” (≡ Enzyme Commission number) and “IUBMB number” are often used as synonyms. In 
order to avoid misunderstandings, it is recommended to use the term “IUBMB number” for the four numbers code 
from the IUBMB. 


24 Rowan, A.D., Buttle, D.J. and Barrett, A.J. The cysteine proteinases of the pineapple plant. Biochem. J. 266 
(1990) 869-875. [Medline UI: 90226288] 


 



http://merops.sanger.ac.uk/cgi-bin/merops.cgi?id=c1

http://www.brenda-enzymes.org/

http://enzyme.expasy.org/EC/3.4.22.33

http://merops.sanger.ac.uk/cgi-bin/merops.cgi?id=C01p028

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=90226288&dopt=Abstract
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Sasaki, M., Kato, T. and Iida, S. Antigenic determinant common to four kinds of thiol proteases 
of plant origin. J. Biochem. (Tokyo) 74 (1973) 635-637. [Medline UI: 74041600] 


Yamada, F., Takahashi, N. and Murachi, T. Purification and characterization of a proteinase 
from pineapple fruit, fruit bromelain FA2. J. Biochem. (Tokyo) 79 (1976) 1223-1234. [Medline UI: 
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Ota, S., Muta, E., Katanita, Y. and Okamoto, Y. Reinvestigation of fractionation and some 
properties of the proteolytically active components of stem and fruit bromelains. J. Biochem. 
(Tokyo) 98 (1985) 219-228. [Medline UI: 86008148] 


 
 


Examples for enzyme classification according IUBMB system 
(http://www.chem.qmul.ac.uk/iubmb/enzyme/index.html) 


Proteases are numbered by the following criteria: 
3. 
3.4 
3.4.1 
3.4.2 
3.4.3 
3.4.4 
3.4.11 
3.4.12 
3.4.13 
3.4.14 
3.4.15 
3.4.16 
3.4.17 
3.4.18 
3.4.19 
3.4.21 


Hydrolases 
Acting on peptide bonds (peptidases), with subclasses: 
α-Amino-Acyl-Peptide Hydrolases (now in EC 3.4.11) 
Peptidyl-Amino-Acid Hydrolases (now in EC 3.4.17) 
Dipeptide Hydrolases (now in EC 3.4.13) 
Peptidyl Peptide Hydrolases (now reclassified within EC 3.4) 
Aminopeptidases 
Peptidylamino-Acid Hydrolases or Acylamino-Acid Hydrolases (now reclassified within 3.4) 
Dipeptidases 
Dipeptidyl-peptidases and tripeptidyl-peptidases 
Peptidyl-dipeptidases 
Serine-type carboxypeptidases 
Metallocarboxypeptidases 
Cysteine-type carboxypeptidases 
Omega peptidases 
Serine endopeptidases 


 And further, specific enzymes are identified:  
3.4.21.1 
3.4.21.2 
3.4.21.3 
3.4.21.4 
3.4.21.5 
3.4.21.6 
3.4.21.7 
3.4.21.8 
3.4.21.9 
3.4.21.10 
3.4.21.11 
3.4.21.12 
… 
3.4.21.105 
 


chymotrypsin 
chymotrypsin C 
metridin 
trypsin 
thrombin 
coagulation factor Xa 
plasmin 
now covered by EC 3.4.21.34 and EC 3.4.21.35 
enteropeptidase 
acrosin 
now covered by EC 3.4.21.36 and EC 3.4.21.37 
12 a-Lytic endopeptidase 


3.4.99 Endopeptidases of unknown catalytic mechanism 



http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=74041600&dopt=Abstract

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=76260156&dopt=Abstract

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=86008148&dopt=Abstract

http://www.chem.qmul.ac.uk/iubmb/enzyme/index.html
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Examples from EINECS with IUBMB number added 


EC number EINECS name CAS number IUBMB number 


278-547-1 Proteinase, Bacillus neutral 76774-43-1 3.4.24.28 


232-752-2 Subtilisin 9014-01-1 3.4.21.62 


232-734-4 Cellulase 9012-54-8 3.2.1.4 
 


 


2. Identifiers 


Enzyme substances are identified by the containing enzyme protein (IUBMB nomenclature) and 
the other constituents from the fermentation. Beside the enzyme protein, each specific 
constituent is usually not present in concentrations above 1%. If the identities of these specific 
constituents are not known, they can be indicated in a grouping approach (i.e. proteins, 
peptides, amino acids, carbohydrates, lipids and inorganic salts). However, constituents have to 
be indicated if their identities are known and they have to be identified if their concentration 
exceeds 10 % or if they are relevant for classification and labelling and-or PBT assessment25.  


Enzyme proteins 


Enzyme proteins in the concentrate should be identified by 


- IUBMB number  


- Names given by IUBMB (systemic name, enzyme names, synonyms) 


- Comments given by IUBMB 


- Reaction and reaction type 


- EC number and name, if appropriate 


- CAS number and name, if available 


 
The reaction induced by the enzyme should be specified. This reaction is defined by IUBMB. 


Example 


.alpha.-amylase: Polysaccharide containing .alpha.-(1-4)-linked glucose units + H2O = maltooligosaccharides; 
endohydrolysis of 1,4-.alpha.-d-glucosidic linkages in polysaccharides containing three or more 1,4-.alpha.-linked 
d-glucose units. 


According to the enzyme class, a type of reaction shall be allocated. This can be oxidation, 
reduction, elimination, addition or a reaction name.  


                                                 
25 More information on PBT assessment and relevant criteria can be found in the Guidance on information 
requirements and chemical safety assessment, chapter R11: PBT assessment. 
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Example 


.alpha.-amylase: O-glycosyl bond hydrolysis (endohydrolysis). 


 
Constituents other than the enzyme protein 


All constituents ≥ 10 % (w/w) or relevant for classification and labelling and-or PBT 
assessment26 should be identified. The identity of constituents less than 10% can be indicated 
as a chemical group. Their typical concentration(s) or concentration ranges have to be given, 
i.e.:  


- (Glyco)Proteins  


- Peptides and Amino acids 


- Carbohydrates 


- Lipids 


- Inorganic Material (e.g. sodium chloride or other inorganic salts) 


If it is not feasible to identify the other constituents of an enzyme concentrate sufficiently, the 
name of the production organism (Genus and the strain or genetic type if relevant) should be 
given as for other UVCB substances of biological origin.  


If available, additional parameters can be given, e.g. functional parameters (i.e. pH or 
temperature optima and ranges), kinetic parameters (i.e. specific activity or turnover number), 
ligands, substrates and products and co-factors. 


                                                 
26 More information on PBT assessment and relevant concentration limits can be found in RIP 3.2 TGD Chemical 
Safety assessment section on PBT assessment 
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5 CRITERIA FOR CHECKING IF SUBSTANCES ARE THE 
SAME 


When checking whether or not the substances from different manufacturers/importers can be 
regarded as the same, some rules should be respected. These rules which were applied for 
establishing EINECS should be regarded as a common base for identifying and naming a 
substance and thus finding a potential co-registrant of this particular substance.5, 6, 16, 27,, 28 
Substances which are not regarded as the same may, however, be regarded as structurally 
related by application of expert judgement. Data sharing might, nevertheless, be possible for 
these substances if scientifically justified. However, this is not a subject of this guidance 
document rather it is addressed in Guidance on Data Sharing.   


- The “≥ 80%” rule for mono-constituent substances as well as the “< 80%/≥ 10%” rule for 
multi-constituent substances should be applied.  


No differentiation is made between technical, pure or analytical grades of the substances. This 
means that the “same” substance may have a different purity/impurity profile depending on its 
grade. However, well defined substances should contain the same main constituent(s) and the 
only impurities allowed are those derived from the production process (for details see Chapter 
4.2) and additives which are necessary to stabilize the substance.  


- Hydrated and anhydrous forms of compounds shall be regarded as the same substance 
for the purpose of a registration 


Examples 


Name and formula CAS number EC number Rule 


Copper sulphate (Cu . H2O4S) 7758-98-7 231-847-6  


Sulphuric acid copper(2+) salt (1:1), 
pentahydrate  


(Cu.H2O4 S . 5 H2O) 


7758-99-8  This substance is covered by 
a registration of it’s 
anhydrous form (EC 
number: 231-847-6) 


Hydrated and anhydrous forms have different chemical names and different CAS numbers. 
Detailed information on how to make use of the specific provision for the registration of hydrated 
forms of a substance in Annex V(6) of the REACH Regulation, is given in the Data Submission 
Manual Part 18 – “How to report the substance identity in IUCLID 5 for registration under 
REACH”.  


                                                 
 
 
 
27 Vollmer et al. (1998) Compilation of EINECS: Descriptions and definitions used for substances, impurities and 
mixtures. Tox Env Chem Vol. 65, p. 113-122. 


28 Manual of Decisions, Criteria for reporting substances for EINECS, ECB web-site; Geiss et al. 1992, Vollmer et al. 
1998, Rasmussen et al. 1999. 
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- Acids or bases and their salts shall be regarded as different substances. 


Examples   


EC number Name Rule 


201-186-8 Peracetic acid  
C2H4O3 


This substance shall not be regarded as the same as, for 
example, its sodium salt (EINECS 220-624-9) 


220-624-9 Sodium glycollate  
C2H4O3 . Na 


This substance shall not be regarded as the same as its 
corresponding acid (EINECS 201-186-8) 


202-426-4 2-Chloroaniline  
C6H6ClN 


This substance shall not be regarded as the same as, for 
example, 2-chloroaniline hydrobromide (1:1) (C6H6ClN . 
HBr) 


- Individual salts (e.g. sodium or potassium) shall be regarded as different substances. 


Examples   


EC number Name Rule 


208-534-8 Sodium benzoate  
C7H5O2 . Na 


This substance shall not be regarded as the same as, for 
example, the potassium salt (EINECS 209-481-3) 


209-481-3 Potassium benzoate 
C7H5O2 . K 


This substance shall not be regarded as the same as, for 
example, the sodium salt (EINECS 208-534-8) 


- Branched or linear alkyl chains shall be regarded as different substances.  


Examples   


EC number Name Rule 


295-083-5 Phosphoric acid, dipentyl 
ester, branched and linear 


This substance shall not be regarded as the same as the 
individual substances phosphoric acid, dipentyl ester, 
branched or phosphoric acid, dipentyl ester, linear  


- Branched groups shall be mentioned as such in the name. Substances containing alkyl 
groups without any further information cover only the unbranched linear chains unless 
otherwise specified. 


Examples   


EC number Name Rule 


306-791-1 Fatty acids, C12-16 Only substances with linear and unbranched alkyl groups are 
regarded as the same substance 279-420-3 Alcohols, C12-14 


288-454-8 Amines, C12-18-alkylmethyl 


- Substances with alkyl groups using additional terms like iso, neo, branched etc, shall not 
be regarded the same as the substances without that specification. 
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Examples   


EC number Name Rule 


266-944-2 Glycerides, C12-18 


This substance is identified by 
SDA Substance Name: C12-C18 
trialkyl glyceride and SDA 
Reporting Number: 16-001-00 


This substance shall not be regarded the same as C12-18-iso 
Substance with saturated alkyl chains which is branched at 
any position 


- Without explicit specification, alkyl chains in acids or alcohols etc. shall be considered to 
represent only the saturated chains. Unsaturated chains shall be specified as such and 
are regarded as different substances. 


Examples   


EC number Name Rule 


200-313-4 Stearic acid, pure C18H36O2 This substance shall not be regarded the same as Oleic acid, 
pure, C18H34O2 (EINECS 204-007-1) 


- Substances with chiral centres 


A substance with one chiral centre can exist in left and right-handed forms (enantiomers). In 
the absence of any indication to the contrary, it is assumed that a substance is an equal 
(racemic) mixture of the two forms. 


Examples   


EC number Name Rule 


201-154-3 2-chloropropan-1-ol The individual enantiomers (R)-2-chloropropan-1-ol and  
(S)-2-chloropropan-1-ol are not regarded equal to this entry 


Where a substance has been enriched with a single enantiomeric form, the rules for multi-
constituent substances apply. Similarly, racemates are considered as multi-constituent 
substances. 


Substances with multiple chiral centres can exist in 2n forms (where n is the number of chiral 
centres). These different forms can have different physico-chemical, toxicological and/or eco-
toxicological properties to each other. They should be regarded as separate substances. 


- Inorganic catalysts 


Inorganic catalysts are regarded as mixtures. For identification purposes, component metals or 
metallic compounds should be considered as individual substances (without specification of 
use). 


Examples   


 Name Rule 


 Cobalt oxide-aluminium oxide 
catalyst 
 


Should be identified seperately as:  
- Cobalt II oxide 
- Cobalt III oxide 
- Aluminium oxide 
- Aluminium cobalt oxide 
 


 
- Enzyme concentrates with the same IUBMB number can be regarded as the same 


substance, despite using different production organism, provided that the hazardous 
properties do not differ significantly and warrant the same classification. 
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Multi-constituent substances 


Directive 67/548/EEC regulated the placing of substances on the market. The production 
manner of the substance was not relevant. Therefore, a marketed multi-constituent substance 
was covered by EINECS, if all the single constituents were listed on EINECS; e.g. the isomeric 
mixture difluorobenzenes was covered by the EINECS entries 1,2-Difluorobenzene (206-680-7), 
1,3-Difluorobenzene (206-746-5) and 1,4-Difluorobenzene (208-742-9) although the isomeric 
mixture itself was not listed on EINECS. 


REACH instead requires the registration of the manufactured substance. It is a case by case 
decision to establish to what extent the different steps while producing the substance are 
covered by the definition ‘manufacturing’ (e.g. different purification or distillation steps). If a 
multi-constituent substance is produced it has to be registered (unless it is covered by a 
registration of the individual constituents, see chapter 4.2.2.4); e.g. the isomeric mixture 
diflurobenzene is produced, thus “diflurobenzene”, as an isomeric mixture, has to be registered. 
However, for multi-constituent substances, there is no need to test the substance as such, if the 
hazard profile of the substance can be sufficiently described by the information of the individual 
constituents. If the individual isomers 1,2-Difluorobenzene, 1,3-Difluorobenzene and 1,4-
Difluorobenzene are produced and mixed afterwards, the individual isomers have to be 
registered and the isomeric mixture would be regarded as a mixture. 


A multi-constituent substance of main constituents A, B and C shall not be regarded as same as 
a multi-constituent substance of main constituents A and B or as a reaction mass of A, B, C and 
D. 


- A multi-constituent substance is not regarded equal to a substance with only a subset of 
the single constituents. 


Examples   


EC number Name Rule 


207-205-6 2,5-Difluorotoluene These two substances are not regarded as the same as the 
isomeric mixture difluorotoluenes because these two 
substances are only a subset of all possible isomers. 207-211-9 2,4-Difluorotoluene 


- The registration of a multi-constituent substance does not cover the individual 
constituents. 


Examples   


EC number Name Rule 


208-747-6 1,2-Dibromoethylene This substance describes a mixture of cis- and trans-
isomers. The individual substances (1Z)-1,2-
Dibromoethene and (1E)-1,2-Dibromoethene are not 
covered by the registration of the isomeric mixture. 


UVCB substances 


- A UVCB substance with a narrow distribution of constituents is not regarded as equal to 
a UVCB substance with a broader composition and vice versa. 


Examples   


EC number Name Rule 


288-450-6 Amines, C12-18-alkyl, acetates The substances “amines, C12-14-alkyl, acetates” or ”amines, 
C12-20-alkyl, acetates” or “amines, dodecyl (C12-alkyl), acetates” 
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or substances with only even-numbered alkyl-chains are not 
regarded equal to this substance 


- A substance which is characterised by a species/genus is not regarded as the same as 
a substance isolated from another species/genus. 


Examples   


EC number Name Rule 


296-286-1 Glycerides, sunflower-oil 
di- 


This substance is not regarded as the same as Glycerides, soya di- 
(EINECS: 271-386-8), nor the same as Glycerides, tallow di- 
(EINECS: 271-388-9) 


232-401-3 Linseed oil, epoxidized This substance is not regarded as the same as linseed oil, oxidized 
(EINECS: 272-038-8), nor the same as linseed oil, maleated 
(EINECS: 268-897-3), nor as castor oil, epoxidized (not listed in 
EINECS). 


- A purified extract or a concentrate is regarded as a different substance than the extract. 


Examples   


EC number Name Rule 


232-299-0 Rape oil 


Extractives and their 
physically modified 
derivates. It consists 
primarily of the glycerides 
of the fatty acids erucic, 
linoleic and oleic. (Brassica 
napus, Cruciferae) 


The substance “(Z)-Docos-13-enoic acid (erucic acid)” is a 
constituent of the substance “rape oil”. Erucic acid is not regarded 
as the same as rape oil as it is isolated as a pure substance from the 
rape oil; Erucic acid has its own EINECS entry (204-011-3). 


An isolated mixture of palmitic acid, oleic acid, linoleic acid, 
linolenic acid, erucic acid and eicosenoic acid is not regarded as the 
same as rape oil as these constituents do not represent the whole 
oil. 
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6 SUBSTANCE IDENTITY WITHIN (LATE) PRE-
REGISTRATION AND INQUIRY 


Guidance on how to identify and name substances is provided in Chapter 4 of this guidance 
document. This guidance should be followed to determine whether substances could be 
considered to be the same for the purpose of REACH and CLP. This is further elaborated below 
for (late) pre-registration of phase-in substances and inquiry of non phase-in substances. 


According to Article 4, any manufacturer or importer may, whilst retaining full responsibility for 
complying with his obligation under the REACH Regulation, appoint a third party representative 
for all proceedings under Title III involving discussions with other manufacturers or importers. 


6.1 (LATE) PRE-REGISTRATION 


The aim of the (late) pre-registration process is to bring potential registrants of the same 
substance together to avoid duplication of studies, in particular testing on vertebrate animals. 
(Late) pre-registration only applies to phase-in substances.  


More information on (late) pre-registration can be found in Guidance on Data Sharing at 
http://guidance.echa.europa.eu/guidance_en.htm. 


6.2 INQUIRY 


For non-phase in substances, or phase-in-substances that have not been pre-registered, there 
is a duty for the potential registrant to inquire from the Agency prior to registration, whether a 
registration has already been submitted for the same substance (Article 26 of REACH). This 
inquiry shall contain: 


- the identity of the potential registrant as specified in section 1 of Annex VI of the REACH 
Regulation with the exception of the use sites;  


- the identity of the substance, as specified in section 2 of Annex VI of the REACH 
Regulation;  


- which information requirements would require new studies involving vertebrate animals 
to be carried out by the potential registrant;  


- which information requirements would require other new studies to be carried out by the 
potential registrant. 


The potential registrant should provide the identity and the name of the substance according the 
rules laid down in Chapter 4 of this guidance document. 


The Agency shall establish whether the same substance has previously been registered. This 
shall also be done, by applying the rules laid down in Chapter 4 of this guidance document. The 
result is communicated back to the potential registrant and any previous or other potential 
registrants are informed. 
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More information on inquiry process can be found in the Guidance on data sharing at 
http://guidance.echa.europa.eu/guidance_en.htm and on the dedicated ECHA web page 
http://echa.europa.eu/reachit/inquiry_en.asp. 


 



http://guidance.echa.europa.eu/guidance_en.htm
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7 EXAMPLES 


The examples given in the following pages are meant only to illustrate how the user could work 
with the guidance in this guidance document. They do not present any precedent regarding 
duties concerning REACH. 


The following examples are included: 


- ‘Diethyl peroxydicarbonate’ is an example for a mono-constituent substance including a 
solvent which is also acting as a stabilizing agent (see Chapter 7.1); 


- ‘Zolimidine’ is an example for a substance which could be identified as mono-constituent 
or as multi-constituent substance (see Chapter 7.2); 


- A ‘mixture of isomers’ formed during the manufacturing reaction is included as an 
example for a multi-constituent substance (see Chapter 7.3). This substance was 
previously covered by the EINECS entries of the individual isomers; 


- ‘Fragrance AH’ is an example for a substance produced in different qualities, which can 
be described by a reaction mass of five constituents with concentration ranges (Chapter 
7.4). It is also an example for a justified deviation from the 80% rule and the 10% rule; 


- Non-metallic ‘minerals’, including montmorillonite as an example of a well defined 
substance, that requires additional physical characterization, are included in Chapter 
7.5; 


- An ‘essential oil of lavendula’ is an example for a UVCB substance obtained from plants 
(Chapter 7.6); 


- ‘Chrysanthemum oil and isomers isolated thereof’ is an example for a UVCB substance 
of biological origin, which is further processed (Chapter 7.7); 


- ‘Phenol, isopropylated, phosphate’ is an example for a variable UVCB substance, which 
cannot be fully defined (Chapter 7.8); 


- ‘Quaternary ammonium compounds’ are examples for substances with variation in the 
carbon-chain length (Chapter 7.9); 


- Two examples for ‘petroleum substances’, a gasoline blending stream and gas oils, are 
included in Chapter 7.10; 


- Two examples, how to identify enzymes, laccase and amylase, are given in Chapter 
7.11. 


7.1 DIETHYL PEROXYDICARBONATE  


The substance ‘diethyl peroxydicarbonate’ (EC 238-707-3, CAS 14666-78-5, C6H10O6) is 
produced as an 18% solution in isododecane (EC 250-816-8, CAS 31807-55-3). Isododecane is 
also acting as a stabilizing agent against explosive properties. The highest possible 
concentration which guarantees safe handling of the substance is a 27% solution. 


How should the above described substance be identified and named for registration? 
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According to the substance definition in REACH, solvents which may be separated without 
affecting the stability of the substance or changing its composition should be excluded. As in the 
above case, isododecane is also acting as stabilizing agent and cannot be totally separated due 
to explosive properties of the substance, isododecane has to be regarded as an additive and 
not as a solvent only. However the substance should still be regarded as a mono-constituent 
substance. Therefore, the substance should be registered as the solution with the lowest 
concentration of isododecane which guarantees safe handling: 


Diethyl peroxydicarbonate (upper concentration limit: 27%). Isodecane should be reported 
under “Additives” and the stabilising function should be specified. 


7.2 ZOLIMIDINE 


The manufactured methanolic solution contains ‘zolimidine’ (EC 214-947-4; CAS 1222-57-7, 
C14H12N2O2S) and ‘imidazole’(EC 206-019-2; CAS 288-32-4, C3H4N2). After removing the 
solvent “methanol” and optimizing the manufacturing process the substance has purity range of 
74 – 86% zolimidine and 4-12%.imidazole.  


How should the above described substance be identified and named for registration? 


According to the substance definition in REACH, solvents which may be separated without 
affecting the stability of the substance or changing its composition should be excluded. As in the 
above case, methanol can be separated without any difficulties; the solvent-free substance has 
to be registered.  


In general, a substance is regarded as a mono-constituent substance, if one main constituent is 
present ≥ 80%. A substance is regarded as multi-constituent substance, if more than one main 
constituent is ≥ 10% and < 80%. The above example is a borderline case, as the threshold 
values are crossed. Therefore the substance could be regarded as a mono-constituent 
substance “zolimidine” or as a multi-constituent substance, a reaction mass of “zolimidine” and 
“imidazole”.  


In such a borderline case, the typical concentration of the main constituents of the substance 
can be used to decide how best to describe this substance as follows:  


(1) If the typical concentration for zolimidine is 77% and for imidazole it is 11%, then it is 
recommended to regard the substance as a reaction mass of zolimidine and imidazole;  


(2) If the typical concentration is for zolimidine is 85% and for imidazole it is 5%, then it is 
recommended to regard the substance as mono-constituent substance “zolimidine”.  


7.3 MIXTURE OF ISOMERS 


The substance in question is a mixture (reaction mass) of two isomers formed during the 
manufacturing reaction. The individual isomers were reported for EINECS. Directive 
67/548/EEC regulated the placing of substances on the market. As the production manner of 
the substance was not significant, the mixture was covered by the EINECS entries of the two 
individual isomers. REACH requires the registration of manufactured substances. It is a case by 
case decision to establish to what extent the different steps conducted while producing the 
substance are covered by the definition of ‘manufacturing’. If the isomer mixture is registered as 
a multi-constituent substance (following the guidance of Chapter 4.2.2), there is no need to test 
the substance as such, if the hazard profile of the substance can be sufficiently described by the 
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information of the individual constituents. However, reference should be made to the EINECS 
entries of the individual isomers to demonstrate the phase-in status.  


1. Name and other identifiers 


IUPAC name or other 
international chemical name (of 
the substance) 


Reaction mass of  
2,2'-[[(4-methyl-1H-benzotriazol-1-yl)methyl]imino]bisethanol and  
2,2'-[[(5-methyl-1H-benzotriazol-1-yl)methyl]imino]bisethanol 


Other names (of the substance) 


 


2,2'-[[(methyl-1H-benzotriazol-1-yl)methyl]imino]bisethanol 


Reaction mass of Ethanol, 2,2'-[[(methyl-1H-benzotriazol-1-
yl)methyl]imino]bis- and water 


Ethanol, 2,2'-[[(methyl-1H-benzotriazol-1-yl)methyl]imino]bis- (9CI) 
isomeric compound  


EC number (of the substance) 
EC name 
EC description 


There exists no EC number for the mixture, as the mixture was not 
reported for EINECS. However, the substance was covered by the 
EINECS entries for the constituents (279-502-9, 279-501-3). Therefore, 
the mixture should be regarded as phase-in substance. 


CAS number (of the substance) 
CAS name 


not available 


not available 


EC number (constituent A) 
EC name 
EC description 


279-502-9 


2,2'-[[(4-methyl-1H-benzotriazol-1-yl)methyl]imino]bisethanol  


/ 


EC number (constituent B) 
EC name 
EC description 


279-501-3 


2,2'-[[(5-methyl-1H-benzotriazol-1-yl)methyl]imino]bisethanol  


/ 


CAS number (constituent A) 
CAS name 


80584-89-0 


Ethanol, 2,2'-[[(4-methyl-1H-benzotriazol-1-yl)methyl]imino]bis- 


CAS number (constituent B) 
CAS name 


80584-88-9 


Ethanol, 2,2'-[[(5-methyl-1H-benzotriazol-1-yl)methyl]imino]bis- 


Other identity code  
Reference 


ENCS number 5-5917 


2. Composition information – main constituents 


Main constituents 


 IUPAC name CAS number EC 
number 


Mol. formula 


Hill method 


Typical conc. 
(%w/w) 


Conc. range 
(%w/w) 


A Ethanol, 2,2'-[[(4-
methyl-1H-
benzotriazol-1-
yl)methyl]imino]bis- 


80584-89-0 279-502-9 C12H18N4O2 60 50-70 


B Ethanol, 2,2'-[[(5-
methyl-1H-
benzotriazol-1-
yl)methyl]imino]bis- 


80584-88-9 279-501-3 C12H18N4O2 40 30-50 
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Main constituents 


 Other names: 


A 2,2'-[[(4-methyl-1H-benzotriazol-1-yl)methyl]imino]bisethanol 


B 2,2'-[[(5-methyl-1H-benzotriazol-1-yl)methyl]imino]bisethanol 


 
Main constituents 


 EC name EC description 


A 2,2'-[[(4-methyl-1H-benzotriazol-1-
yl)methyl]imino]bisethanol 


/ 


B 2,2'-[[(5-methyl-1H-benzotriazol-1-
yl)methyl]imino]bisethanol 


/ 


 
Main constituents 


 CAS name CAS numbers 


A Ethanol, 2,2'-[[(4-methyl-1H-benzotriazol-1-
yl)methyl]imino]bis- 


80584-89-0 


B Ethanol, 2,2'-[[(5-methyl-1H-benzotriazol-1-
yl)methyl]imino]bis- 


80584-88-9 


 
Main constituents 


 Molecular Formula 


CAS method 


Structural formula SMILES code 


A / 


 


 
OCCN(CCO)Cn2nnc1cc(C)ccc12 


B / 


 


 
OCCN(CCO)Cn2nnc1c(C)cccc12 
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Main constituents 


 Molecular weight  [g mol-1] Molecular weight range 


A 250 / 


B 250 / 


7.4 FRAGRANCE AH 


Fragrance AH consists of gamma (iso-alpha) methyl ionone and its isomers. It is produced in 
three different qualities (quality A, B and C), which differ in the ratio of the isomers.  


The following table gives an overview about the composition of the different qualities. 


Composition of the different qualities of Fragrance AH 


Concentration range [%] Quality A Quality B Quality C Overall ranges 


gamma (iso-alpha) methyl ionone 80 - 85 65 - 75 50 - 60 50 - 85 


delta (iso-beta) methyl ionone 6 - 10 3 - 7 3 – 7 3 - 10 


alpha n-methyl ionone 3 - 11 10 - 20 20 - 30 3 - 30 


gamma n-methyl ionone 0.5 - 1.5 2 - 4 2 - 4 0.5 - 4 


beta n-methyl ionone 0.5 - 1.5 4 - 6 5 - 15 0.5 -15 


pseudo methyl ionones  0.5 - 1.5 1 - 3 1 - 3 0.5 - 3 


There are several options for substance identification: 


- Quality A contains at least 80% of the gamma (iso-alpha) methyl ionone isomer and 
could therefore be regarded as a mono-constituent substance based on the gamma (iso-
alpha) methyl ione isomer with the other isomers as impurities.  


- Qualities B & C contain less than 80% of the gamma (iso-alpha) methyl ionone isomer 
and ≥ 10% of other isomers. Therefore they could be regarded as multi-constituent 
substances: 


- Quality B: as a reaction mass of gamma(iso-alpha) methyl ionone (65–75%) 
and alpha-n methyl ionone (10-20%) with the other isomers as impurities. 


- Quality C: as a reaction mass of gamma(iso-alpha) methyl ionone (50-60%) 
and alpha-n methyl ionone (20-30%) with the other isomers as impurities. 


The composition is variable and sometimes an isomer is present as ≥ 10% (therefore normally 
called main constituent) and sometimes < 10% (therefore normally called impurity). 


It would be possible to register the different qualities separately. This would imply three 
registrations. However, read-across of data may be justified. 


Alternatively one can consider: 


- One registration as a mono-constituent substance with two sub-qualities. In this case the 
sub-qualities deviate from the 80% rule (see Chapter 4.2.1); 
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- One registration as a defined reaction mass of 5 isomers (multi-constituent substance). 
In this case some isomers (main constituents) deviate from the 10% rule which 
distinguishes main constituents from impurities (see Chapter 4.2.2). 


- One registration as a defined reaction mass where the variability of the composition is 
covered by the full range for each isomer.  


It may be important to consider that 


- The three qualities have the same or very similar physico-chemical properties. 


- The three qualities have similar use and exposure scenarios. 


- All qualities have the same hazard classification and labelling and the contents of the 
safety data sheets and safety reports are identical  


- Available test data (and future testing) cover the variability of the three qualities. 


In this example the identification of the substance as a defined reaction mass of 5 isomers 
(multi-constituent substance) is described. A justification is needed because of the deviation 
from the 80% rule (see Chapter 4.2.1) and the 10% rule (see Chapter 4.2.2). As each quality is 
produced as such, the composition of each of the three qualities should be specified in the 
registration dossier. However, under formal conditions at least two registrations could be 
necessary: (1) Gamma (iso-alpha) methyl ionone and (2) Reaction mass of gamma (iso-alpha) 
methyl ionone and alpha-n-methyl ionone. 


Substance identification 


Fragrance AH is produced in three different qualities (A, B and C) with the same qualitative but 
different quantitative composition. All three qualities are described in one registration dossier for 
a multi-constituent substance. Although this implies that the 80% and the 10% rule are not 
applied strictly, the registration as one multi-constituent substance is justified, as (1) available 
test data cover the variability of the three qualities, (2) the three qualities have very similar 
physico-chemical properties, (3) all qualities have the same hazard classification and labelling 
(thus, the safety data sheets are identical), and (4) the three qualities have similar use and 
exposure scenarios (thus, similar chemical safety reports). 


1. Name and other identifiers 


IUPAC name or other international 
chemical name 


Reaction mass of  


3-methyl-4-(2,6,6-trimethyl-2-cyclohexen-1-yl)but-3-en-2-one;  


3-methyl-4-(2,6,6-trimethyl-1-cyclohexen-1-yl)but-3-en-2-one;  


[R-(E)]-1-(2,6,6-trimethyl-2-cyclohexen-1-yl)pent-1-en-3-one;  


1-(6,6-methyl-2-methylenecyclohex-1-yl)pent-1-en-3-one;  


1-(2,6,6-trimethyl-1-cyclohexen-1-yl)pent-1-ten-3-one 


Other names 


 


Methyl Ionone Gamma Quality A 


Methyl Ionone Gamma Quality B 


Methyl Ionone Gamma Quality C 


EC number 


EC name 


EC description 


not available 


/ 


/ 
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CAS number  


CAS name 


not available 


/ 


2. Composition information – main constituents 


In theory, additional entiomeres are possible. However, the following isomers were analysed: 


Main constituents 


 IUPAC name CAS 
number 


EC 
number 


Mol. formula 


Hill method 


Min. conc. 
(%w/w) 


Max. conc. 
(%w/w) 


A 3-methyl-4-(2,6,6-
trimethyl-2-cyclohexen-
1-yl)but-3-en-2-one 


127-51-5 204-846-3 C14H22O 50 85 


B 3-methyl-4-(2,6,6-
trimethyl-1-cyclohexen-
1-yl)but-3-en-2-one 


79-89-0 201-231-1 C14H22O 3 10 


C [R-(E)]-1-(2,6,6-
trimethyl-2-cyclohexen-
1-yl)pent-1-en-3-one 


127-42-4 204-842-1 C14H22O 3 30 


D 1-(6,6-methyl-2-
methylenecyclohex-1-
yl)pent-1-en-3-one 


not 
available 


not 
available 


C14H22O 0.5 4 


E 1-(2,6,6-trimethyl-1-
cyclohexen-1-yl)pent-1-
en-3-one 


127-43-5 204-843-7 C14H22O 0.5 15 


 
Main constituents 


 Other names: 


A alpha-iso-methyl ionone; gamma methyl ionone 


B beta-iso-methyl ionone; delta methyl ionone 


C alpha-n-methyl ionone 


D gamma-n-methyl ionone 


E beta-n-methyl ionone 


 
Main constituents 


 EC name EC description 


A 3-methyl-4-(2,6,6-trimethyl-2-cyclohexen-1-yl)-3-buten-2-one / 


B 3-methyl-4-(2,6,6-trimethyl-1-cyclohexen-1-yl)-3-buten-2-one / 


C [R-(E)]-1-(2,6,6-trimethyl-2-cyclohexen-1-yl)pent-1-en-3-one / 


D 1-(2,6,6-trimethyl-2-cyclohexen-1-yl)pent-1-en-3-one / 


E 1-(2,6,6-trimethyl-1-cyclohexen-1-yl)pent-1-en-3-one / 
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Main constituents 


 CAS name CAS number 


A 3-Buten-2-one, 3-methyl-4-(2,6,6-trimethyl-2-cyclohexen-1-yl)- 127-51-5 


B 3-Buten-2-one, 3-methyl-4-(2,6,6-trimethyl-1-cyclohexen-1-yl)- 79-89-0 


C 1-Penten-3-one, 1-[(1R)-2,6,6-trimethyl-2-cyclohexen-1-yl)]-, (1E)- 127-42-4 


D not available not available 


E 1-Penten-3-one, 1-(2,6,6-trimethyl-1-cyclohexen-1-yl)- 127-43-5 


 


Main constituents 


 Other identity code  Reference 


A 2714 


07.036 


FEMA 


EU Flavour Register 


B 07.041 EU Flavour Register 


C 2711 


07.009 


FEMA 


EU Flavour Register 


D not available not available 


E 2712 


07.010 


FEMA 


EU Flavour Register 


 


Main constituents 


 Molecular Formula 


CAS method 


Structural formula SMILES code 


A C14H22O O


 


O=C(C(=CC(C(=CCC1)C)C1(C)C)C)C 


B C14H22O O


 


O=C(C(=CC(=C(CCC1)C)C1(C)C)C)C 


C C14H22O O


 


O=C(C=CC(C(=CCC1)C)C1(C)C)CC 


D C14H22O 
O


 


C=C1CCCC(C)(C)C1/C=C/C(=O)CC  


E C14H22O O


 


O=C(C=CC(=C(CCC1)C)C1(C)C)CC 
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Main constituents 


 Molecular weight / gmol-1 Molecular weight range 


A 206.33 / 


B 206.33 / 


C 206.33 / 


D 206.33 / 


E 206.33 / 


 


3. Composition information – impurities and additives 


Impurities 


 IUPAC name CAS number EC number Mol. formula Typical conc. 
(%w/w) 


Conc. range 
(%w/w) 


F       


number of non-specified impurities: 


total concentration of non-specified impurities: 


11 (pseudo methyl ionones) 


0.5 – 3%w/w 


Additives 


 IUPAC name CAS number EC number Mol. formula Typical conc. 
(%w/w) 


Conc. range 
(%w/w) 


G Butylated 
Hydroxytoluene 
(BHT) 


128-37-0 204-881-4 C15H24O 0.1 0.05 – 0.15 


4. Information on the different qualities 


Below are the ranges of the five main constituents in the three different qualities: 


Concentration range [%] Quality A Quality B Quality C 


gamma (iso-alpha) methyl ionone 80 - 85 65 - 75 50 - 60 


delta (iso-beta) methyl ionone 6 - 10 3 - 7 3 – 7 


alpha n-methyl ionone 3 - 11 10 - 20 20 - 30 


gamma n-methyl ionone 0.5 - 1.5 2 - 4 2 - 4 


beta n-methyl ionone 0.5 - 1.5 4 - 6 5 - 15 


pseudo methyl ionones  0.5 - 1.5 1 - 3 1 - 3 


7.5 MINERALS 


A mineral is defined as a combination of inorganic constituents as found in the earth's crust, 
with a characteristic set of chemical compositions, crystalline forms (from highly crystalline to 
amorphous), and physico-chemical properties.  


Minerals are exempted from registration, if they meet the definition of a substance which occurs 
in nature (Article 3(39) of REACH) and if they are not chemically modified (Article 3(40) of 
REACH). This applies to minerals whose chemical structure remains unchanged, even if it has 







IDENTIFICATION AND NAMING OF SUBSTANCES UNDER REACH AND CLP  VERSION 1.3 – FEBRUARY 2014 
 


58 


undergone a chemical process or treatment, or a physical mineralogical transformation, for 
instance to remove impurities. 


While some minerals can be described uniquely by their chemical composition (see Chapter 
4.2.1 and 4.2.2 for mono-constituent and multi-constituent substances), for others the chemical 
composition alone is not sufficient to uniquely identify these substances (see Chapter 4.2.3).  


Contrary to other mono- or multi-constituent substances, the identification of many minerals 
must be based on chemical composition and internal structure (e.g. as revealed by X-ray 
diffraction), because these together represent the essence of the mineral and determine its 
physico-chemical properties. 


As for other multi-constituent substances, the CAS number for the mineral shall be used as part 
of the identification (i.e. the combination of inorganic constituents). The CAS numbers of the 
inorganic constituents (as defined by systematic mineralogy) are used to describe the different 
constituents. If an individual inorganic constituent would be produced (a mono-constituent 
substance) the CAS number of this substance should be used for the identification of the 
substance. For instance: 


- The mineral Kaolin (EINECS: 310-194-1, CAS: 1332-58-7) is basically composed of 
primary and secondary Kaolinites (EINECS: 215-286-4, CAS: 1318-74-7) which is a 
hydrated aluminosilicate clay.  


In the case that a refinement process would be applied to Kaolin to produce a single constituent 
of Kaolone, e.g. Kaolinites than the CAS- / EINECS-number for the substance would be 
EINECS: 215-286-4, CAS: 1318-74-7. 


- The mineral Bentonite (EINECS: 215-108-5, CAS: 1302-78-9) which is described in 
EINECS as “A colloidal clay. Consists primarily of montmorillonite” contains in a high 
proportion the inorganic constituent Montmorillonite (EINECS: 215-288-5, CAS: 1318-
93-0) but not only.  


In the case that the pure Montmorillonite (EINECS: 215-288-5, CAS: 1318-93-0) would be 
produced than the CAS number to be used to identify the substance is the one of 
Montmorillonite. 


It has to be emphasized that Bentonite (EINECS: 215-108-5, CAS: 1302-78-9) and 
Montmorillonite (EINECS: 215-288-5, CAS: 1318-93-0) are not regarded as the same 
substance.  


In conclusion, a mineral is generally named according to its inorganic constituent(s) in 
combination. They can be regarded as mono-constituent or multi-constituent substances 
(general guidance in Chapter 4.2.1 and 4.2.2). Some minerals cannot be described uniquely by 
their chemical composition, but require additional physical characterisation or processing 
parameters to identify them sufficiently (see Chapter 4.2.3). Some examples are given in the 
following table. 
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Mineral examples 


Name CAS EINECS Additional description29 


Cristobalite 14464-46-1 238-455-4 O2Si (crystal structure: cubic symmetry) 


Quartz 14808-60-7 238-878-4 O2Si (crystal structure: rhombohedra symmetry) 


Kieselguhr 61790-53-2 - Also known as Diatomite, Kieselgur and Celite 


Description: 
A soft siliceous solid composed of skeletons of 
small prehistoric aquatic plants. Contains primarily 
silica. 


Dolomite 16389-88-1 240-440-2 CH2O3.1/2Ca.1/2Mg 


Feldspar-group 
minerals 


68476-25-5 270-666-7 An inorganic substance that is the reaction product 
of high temperature calcination in which 
aluminium oxide, barium oxide, calcium oxide, 
magnesium oxide, silicon oxide, and strontium 
oxide in varying amounts are homogeneously and 
ionically interdiffused to form a crystalline matrix. 


Talc  14807-96-6 238-877-9 Mg3H2(SiO3)4 


Vermiculite  1318-00-9 - (Mg0.33[Mg2-3(Al0-1Fe0-1)0-1](Si2.33-3.33 Al0.67-1.67) 
(OH)2O10 .4H2O) 


Analytical information required for minerals 


Elemental composition 


 


The chemical composition gives an overall overview of the composition 
of the mineral regardless of the numbers of constituents and its 
proportions in the mineral. By convention the chemical composition is 
expressed for oxides. 


Spectral data (XRD or equivalent) 


 


XRD or other techniques can identify minerals based on their 
crystallographic structure. 


The characteristic XRD or IR peaks identifying the mineral should be 
given together with a short description of the analytical method or 
bibliographical reference. 


Typical physical-chemical 
properties  


 


Minerals have characteristic physical-chemical properties which enable 
the completion of their identification, e.g. 


-  Very low hardness  


-  Swelling capacity  


-  Shapes of diatomite (optical microscope) 


-  Very high density  


-  Surface area (nitrogen adsorption) 


7.6 ESSENTIAL OIL OF LAVANDIN GROSSO 


Essential oils are substances which are obtained from plants. Therefore, essential oils can also 
be characterised as botanically-derived substances. 


In general, botanically-derived substances are complex natural substances obtained by 
processing a plant or its parts by a treatment such as extraction, distillation, pressing, 
fractionation, purification, concentration or fermentation. The composition of these substances 


                                                 
29Definition as given in Commission Directive 2001/30/EC (OJ L 146, 31.05.2001, p.1) 
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varies depending on the genus, species, growing conditions and harvest period of the sources, 
and the process techniques applied. 


Essential oils could be defined by their main constituents as it is practice for multi-constituent 
substances. However, essential oils can consist of up to several hundreds of constituents, which 
can vary considerably depending on many factors (e.g. genus, species, growing conditions, 
harvest period, processes used). Therefore, a description of the main constituents is often not 
sufficient to describe these UVCB substances. The essential oils should be described by the 
plant source and the treatment process as described in Chapter 4.3.1 (using UVCB sub-type 3). 


In many cases industrial standards are available for essential oils (for many essential oils also 
ISO-Standards). Information on standards can be given in addition. However, the substance 
identification should be based on the substance as manufactured. 


The example below describes the “essential oil of Lavandin grosso”, for which an ISO-Standard 
is available (ISO 8902-1999).  


1. Names and other identifiers  


Source 


Species Lavendula hybrida grosso (Lamiaceae) 


Process 


Description of (bio)chemical reaction processes used for the manufacture of the substance: 


Water steam distillation of the flowering tops of Lavendula hybrida grosso (Lamiaceae) and subsequent 
separation of the water from the Essential Oil; 


The subsequent separation is a spontaneous, physical process, which normally takes place in a separator (a so-
called "florentine flask") enabling an easy isolation of the separated oil. The temperature at this stage of the 
distillation process is about 40 °C. 


Name 


IUPAC name or other international 
chemical name 


Essential oil of Lavendula hybrida grosso (Lamiaceae) 


 


EC number 


EC name 


EC description 


297-385-2 


Lavender, Lavandula hybrida grosso, ext. 


Extractives and their physically modified derivatives such as 
tinctures, concretes, absolutes, essential oils, oleoresins, terpenes, 
terpene-free fractions, distillates, residues, etc., obtained from 
Lavandula hybrida grosso, Labiatae30. 


CAS number  


CAS name 


93455-97-1 


Lavender, Lavandula hybrida grosso, ext. 


2. Composition information – known constituents 


Known constituents 


 Chemical name 


EC 


CAS 


Number 


EC 


CAS 


Mol. Formula 
Hill method 


Typical conc. 
% (w/w) 


Conc. range 
% (w/w) 


                                                 
30  “Labiatae” and “Lamiaceae” are synonyms 
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IUPAC 


other 


A EC 
linalyl acetate 


CAS 
1,6-Octadien-3-ol, 3,7-dimethyl-, 
acetate 


IUPAC 
3,7-Dimethyl octa-1,6-dien-3-yl 
acetate 


EC 
204-116-4 


CAS 
115-95-7 


C12H20O2 33 28 – 38 


B EC 
linalool  


CAS 
1,6-octadien-3-ol, 3,7-dimethyl- 


IUPAC 
3,7-Dimethyl octa-1,6-diene-3-ol 


EC 
201-134-4 


CAS 
78-70-6 


C10H18O 29,5 24 – 35 


C EC 
Bornan-2-one 


CAS 
Bicyclo[2.2.1] heptan-2-one, 1,7,7-
trimethyl- 


IUPAC 
1,7,7-Trimethylbicyclo[2.2.1]-2-
heptanone 


Other 
camphor 


EC 
200-945-0 


CAS 
76-22-2 


C10H16O 7 6 – 8 


D EC 
Cineole 


CAS 
2-oxabicyclo [2.2.2]octane, 1,3,3-
trimethyl- 


IUPAC 
1,3,3-Trimethyl-2-
oxabicyclo[2.2.2]octane 


Other 
1,8-cineole 


EC 
207-431-5 


CAS 
470-82-6 


C10H18O 5,5 4 – 7 


E EC 
P-menth-1-en-4-ol 


CAS 
3-Cyclohexen-1-ol, 4-methyl-1-(1-
methylethyl)-   


IUPAC 
1-(1-Methylethyl)-4-methyl-3-
cyclohexen-1-ol 


Other 
terpinene-4-ol 


EC 
209-235-5 


CAS 
562-74-3 


C10H18O 3,25 1,5 – 5 


F EC 
2-Isopropenyl-5-methylhex-4-enyl 
acetate 


CAS 


EC 
247-327-7 
 


CAS 


C12H20O2 2,25 1,5 – 3 
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4-Hexen-1-ol, 5-methyl-2-(1-
methylethenyl)-, acetate    


IUPAC 
2-(1-Methylethenyl)-5-methylhex-4-
en-1-ol 


Other 
(±)-Lavandulol acetate 


25905-14-0 


G EC 
DL-borneol 


CAS 
Bicyclo[2.2.1]heptan-2-ol, 1,7,7-
trimethyl-, (1R,2S,4R)-rel- 


IUPAC 
(1R,2S,4R)-rel-1,7,7-trimethyl 
bicyclo[2.2.1]heptan-2-ol 


Other 
borneol 


EC 
208-080-0 


CAS 
507-70-0 


C10H18O 2,25 1,5 – 3 


H EC 
Caryophyllene 
CAS 
Bicyclo[7.2.0]undec-4-ene, 4,11,11-
trimethyl-8-methylene-, (1R,4E,9S)- 
IUPAC 
(1R,4E,9S)-4,11,11-trimethyl-8-
methylene bicyclo[7.2.0]undec-4-
ene  


Other 
trans-beta-caryophyllene 


EC 
201-746-1 


CAS 
87-44-5 


C15H24 1,75 1 – 2,5 


I EC 
(E)-7,11-dimethyl-3-
methylenedodeca-1,6,10-triene 


CAS 
1,6,10-Dodecatriene, 7,11-dimethyl-
3-methylene-, (6E)- 


IUPAC 
(E)-7,11-Dimethyl-3-methylene-
1,6,10-dodecatriene 


Other 
trans-beta-farnesene 


EC 
242-582-0 
 


CAS 
18794-84-8 


C15H24 1,1 0,2 – 2 


J EC 
(R)-p-mentha-1,8-diene 


CAS 
cyclohexen, 1-methyl-4-(1-
methylethenyl)-, (4R)- 


IUPAC 
(4R)-1-Methyl-4-(1-
methylethenyl)cyclohexene 


Other 
limonene 


EC 
227-813-5 


CAS 
5989-27-5 


C10H16 1 0,5 – 1,5 


K EC 
3,7-dimethylocta-1,3,6-triene 


EC 
237-641-2 


C10H16 1 0,5 – 1,5 
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CAS 
1,3,6-Octatriene, 3,7-dimethyl- 


IUPAC 
3,7-Dimethylocta-1,3,6-triene 


Other 
cis-beta-ocimene 


CAS 
13877-91-3 


Known constituents ≥ 10% 


Known constituents  


 EC name EC description 


A linalyl acetate C12H20O2  


B linalool C10H18O  


 
Known constituents 


 CAS name Related CAS numbers 
A linalyl acetate C12H20O2 115-95-7 


B linalool C10H18O 78-70-6 


 
Known constituents 


 Molecular Formula 
CAS method 


Structural formula SMILES code 


A C12H20O2 


 


 


B C10H18O 


 


 


 
Known constituents 


 Molecular weight  Molecular weight range 
A 196.2888 / 


B 154.2516 / 


7.7 CHRYSANTHEMUM OIL AND ISOMERS ISOLATED THEREOF 


A company is producing a chrysanthemum oil which is extracted after crushing of blossoms and 
leaves from Chrysanthemum cinerariafolim, Compositae with a solvent containing a mixture of 
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water/ethanol (1:10). After extraction the solvent is removed and the “pure” extract is refined in 
further steps resulting in the final chrysanthemum oil.  


In addition, two isomers are isolated from the extract as a reaction mass of: 


Jasmolin I 


(Cyclopropanecarboxylic acid, 2,2-dimethyl-3-(2-methyl-1-propenyl)-, (1S)-2-methyl-4-oxo-3-
(2Z)-2-pentenyl-2-cyclopenten-1-yl ester, (1R,3R)-; CAS number 4466-14-2), and 


Jasmolin II 


(Cyclopropanecarboxylic acid, 3-[(1E)-3-methoxy-2-methyl-3-oxo-1-propenyl]-2,2-dimethyl-, 
(1S)-2-methyl-4-oxo-3-(2Z)-2-pentenyl-2-cyclopenten-1-ylester, (1R,3R)-; CAS number 1172-
63-0 


Furthermore, the company decided to also synthesize the isomeric reaction mass of Jasmolin I 
and II. 


The company is asking the following questions: 


1. How identify the chrysanthemum oil for registration purposes? 


2. Is the reaction mass of the isolated isomers Jasmolin I and II covered by the registration of 
the oil? 


3. Can the synthesized mixture of the two isomers be regarded as the same as the mixture of 
the isomers isolated to from the chrysanthemum oil? 


1. How to identify the chrysanthemum oil for registration purposes? 


Chrysanthemum oil is regarded as a UVCB substance which cannot be sufficiently identified by 
its chemical composition (for detailed guidance see Chapter 4.3). Other identification 
parameters, like source and process, are essential. Chrysanthemum oil is of biological nature 
and should be identified via the species and the part of the organism from which it is obtained, 
and the refinement process (extraction with solvent). However, the chemical composition and 
the identity of the constituents should be given as far as known. 


The following information is regarded as necessary to identify the substance sufficiently: 


Name of the substance Chrysanthemum cinerariafolium, Compositae; oil obtained from 
crushed blossoms and leaves by extraction with water:ethanol 
(1:10) 


Source  


Genus, specie, sub-specie Chrysanthemum, cinerariafolium, Compositae 


Part of plant used for oil Blossoms and leaves 


Process  


Method of manufacture Crushing followed by extraction 


Solvent used for extraction Water:ethanol (1:10) 


Composition information – known constituents in % (w/w) 


Name of constituent EC-no CAS-no Min % Max % 
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Pyrethrin I: 
2-methyl-4-oxo-3-(penta-2,4-dienyl) cyclopent-
2-enyl [1R-[1α[S*(Z)],3β]]-chrysanthemate 


204-455-8 121-21-1 30 38 


Pyrethrin II:  
2-methyl-4-oxo-3-(penta-2,4-dienyl) cyclopent-
2-enyl [1R-[1α[S*(Z)],3β]]-3-(3-methoxy-2-
methyl-3-oxoprop-1-enyl)-2,2-
dimethylcyclopropanecarboxylate 


204-462-6 121-29-9 27 35 


Cinerin I: 
3-(but-2-enyl)-2-methyl-4-oxocyclopent-2-enyl 
2,2-dimethyl-3-(2-methylprop-1-
enyl)cyclopropanecarboxylate 


246-948-0 25402-06-6 5 10 


Cinerin II: 
3-(but-2-enyl)-2-methyl-4-oxocyclopent-2-enyl 
2,2-dimethyl-3-(3-methoxy-2-methyl-3-
oxoprop-1-enyl)cyclopropane carboxylate 


204-454-2 121-20-0 8 15 


Jasmolin I: 
2-methyl-4-oxo-3-(pent-2-enyl)cyclopent -2-
enyl  [1R-[1α [S*(Z)],3β]]-2,2-di methyl-3-(2-
methylprop-1-enyl)cyclo propanecarboxylate 


none 4466-14-2 4 10 


Jasmolin II: 
2-methyl-4-oxo-3-(pent-2-enyl)cyclo pent-2-en-
1-yl  [1R-[1α [S*(Z)],3β (E)]]- 


2,2-dimethyl-3-(3-methoxy-2-methyl-3-
oxoprop-1-enyl)cyclopropanecarboxylate 


none 1172-63-0 4 10 


Furthermore the substance contains up to 40 constituents below 1%. 


One can also consider identifying the substance as a well defined multi-constituent substance 
with six main constituents (Reaction mass of Pyrethrin I, Pyrethrin II, Cinerin I, Cinerin II, 
Jasmolin I and Jasmolin II). 


The substance would be regarded as a “substance occurring in the nature” if the manufacturing 
process would be only “crushing” and would be exempted from the obligation to register unless 
meeting the criteria for classification as dangerous according to Directive 67/548/EEC. 


2. Is the reaction mass of the isolated isomers Jasmolin I and II covered by the 
registration of the oil? 


The reaction mass of the isolated isomers Jasmolin I and II is not covered by the registration of 
the “Chrysanthemum cinerariafolium, Compositae oil” as single constituent(s) are not covered 
by the whole UVCB-substance and vice versa. The reaction mass of Jasmolin I and II is 
regarded as a different substance. 


The reaction mass of Jasmolin I and Jasmolin II can be considered as a multi-constituent 
substance (detailed guidance see Chapter 4.2.3) with two main constituents.  


The following information is regarded as necessary to identify the substance sufficiently: 
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IUPAC name of the 
substance 


Reaction mass of  


(2-methyl-4-oxo-3-(pent-2-enyl)cyclopent -2-enyl  [1R-[1α [S*(Z)],3β]]-2,2-di 
methyl-3-(2-methylprop-1-enyl)cyclo propanecarboxylate)    


and  


(2-methyl-4-oxo-3-(pent-2-enyl)cyclopent-2-en-1-yl  [1R-[1α [S*(Z)],3β (E)]]-2,2-
dimethyl-3-(3-methoxy-2-methyl-3-oxoprop-1-enyl)cyclopropanecarboxylate) 


Other name Reaction mass of Jasmolin I and Jasmolin II 


Purity of the substance 95 – 98% (w/w) 


Composition information – main constituents in % (w/w) 


Name of constituent EC-no CAS-no Min 
%  


Max 
% 


Jasmolin I: 


2-methyl-4-oxo-3-(pent-2-
enyl)cyclopent -2-enyl  [1R-
[1α [S*(Z)],3β]]-2,2-di 
methyl-3-(2-methylprop-1-
enyl)cyclo propanecarboxylate 


none 4466-14-2 40 60 


Molecular formula 


 


 


 


 


Structural formula 


Molecular weight 


 


 
C22H30O5 


M = 374 g/mol 


  


Jasmolin II: 


2-methyl-4-oxo-3-(pent-2-
enyl)cyclo pent-2-en-1-yl  
[1R-[1α [S*(Z)],3β (E)]]- 


2,2-dimethyl-3-(3-methoxy-2-
methyl-3-oxoprop-1-
enyl)cyclopropanecarboxylate 


none 1172-63-0 35 65 


Molecular formula 


 


 


 


 


Structural formula 


Molecular weight 


 


 
C21H30O3 


M = 330 g/mol 


  


 


3. Can the synthesized mixture (reaction mass) of the two isomers be regarded as the 
same as the mixture of the isomers isolated from the chrysanthemum oil? 
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For chemically well defined substances, which are sufficiently described by their constituents, it 
is not relevant whether the substance is isolated from an extract or synthesized by a chemical 
process. Therefore, the synthesised reaction mass of Jasmolin I and Jasmolin II can be 
regarded as the same as the isomer mixture isolated from the Chrysanthemum, even if derived 
from different manufacturing processes, provided that the purity of the mixture and the 
concentration range of the main constituents are the same. 


4. Conclusion 


Two substances are identified: 


1. Chrysanthemum cinerariafolium, Compositae; oil obtained from crushed blossoms and 
leaves by extraction with water:ethanol (1:10) 


2. Reaction mass of the isomers Jasmolin I and Jasmolin II, independent from the 
manufacture process of the substance. 


If the above substances would be used only in plant protection and biocidal products they would 
be regarded as registered under REACH (Article 15). 


7.8 PHENOL, ISOPROPYLATED, PHOSPHATE 


Phenol, isopropylated, phosphate (3:1) is a UVCB where the variability of the isopropylated 
entity cannot be fully defined. 


1. Name and other identifiers 


IUPAC name or other international 
chemical name 


Phenol, isopropylated, phosphate (3:1) 


Other names Phenol, isopropylated, phosphate  


Phenol, isopropylated, phosphate (3:1) (based on a 1:1 mol ratio 
propylene to phenol) 


EC number 


EC name 


EC description 


273-066-3 


Phenol, isopropylated, phosphate (3:1) 


/ 


CAS number  


CAS name 


68937-41-7 


Phenol, isopropylated, phosphate (3:1) 


2. Composition information – main constituents 


Main constituents 


IUPAC name CAS number EC number Mol. formula 


Hill method 


Typical conc. 
(%w/w) 


Conc. range 
(%w/w) 


Phenol, isopropylated, 
phosphate (3:1) 


68937-41-7 


 


273-066-3 


 


Unspecified    
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Main constituents 


EC name EC description 


Phenol, isopropylated, phosphate (3:1) / 


CAS name CAS number 


Phenol, isopropylated, phosphate (3:1) 68937-41-7 


 


7.9 QUATERNARY AMMONIUM COMPOUNDS 


A company is synthesizing the following substances: 


Substance A 


Quaternary ammonium compounds, di-C10-18-alkyldimethyl, chlorides  


EC number 294-392-2 


CAS number 91721-91-4 


Carbon-chain-lengths-distribution: 
C10 10% 
C11 5.5% 
C12 12% 
C13 7.5% 
C14 18% 
C15 8% 
C16 24% 
C17 7% 
C18 8% 


Substance B 


Quaternary ammonium compounds, dicoco alkyldimethyl, chlorides  


EC number 263-087-6 


CAS number 61789-77-3 


The exact composition of this substance is not known by the company.  


Substance C 


Didodecyldimethylammonuim bromide 


Substance D 


Didodecyldimethylammonium chloride 


Substance E 


Substance E is manufactured as a reaction mass of Didodecyldimethylammonuim bromide and 
Didodecyldimethylammonium chloride (Reaction mass of substance C and D) 


Substance F 
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Quaternary ammonium compounds, di-C14-18-alkyldimethylammonium, chlorides  


EC number 268-072-8 


CAS number 68002-59-5 


Carbon-chain-lengths-distribution: 


C14 20% 
C15 10% 
C16 40% 
C17 10% 
C18 20% 


Substance G 


Quaternary ammonium compounds, di-C4-22-alkyldimethyl, chlorides 


Carbon-chain-lengths-distribution (a single prime indicates one double bond, a double prime 
indicates one triple bond): 


C4 0.5% 
C6 3.0% 
C8 6.0% 
C10 10.0% 
C12 12.0% 
C14 24.0% 
C16 20.0% 
C18 16.0% 
C18’ 2.0% 
C18’’ 0.5% 
C20 4.0% 
C22 2.0% 


So far, the company is using only substance B (Quaternary ammonium compounds, dicoco 
alkyldimethyl chlorides, EC number 263-087-6, CAS number 61789-77-3) for naming because it 
fits best to all substances (substance A to G). The company would like to know, whether it is 
possible to cover all substances (A to G) under one registration of substance B. 


1. General remarks 


Hydrocarbons (parffins, olefins) derived from fats and oils or synthetic substitutes are identified 
by their carbon chain distribution or by their origin (alkyl descriptor), by a functional group 
(functionality descriptor), e.g. ammonium, and the anion/cation (salt descriptor), e.g. chloride. 
The chain length distribution, e.g. C8-18, refers to 


saturated 


linear (unbranched) 


all carbon numbers inclusive (C8, C9, C10, C11,…., C18) whereas a narrow distribution does not 
cover a broader one and vice versa 


Otherwise it should be indicated in this way: 


unsaturated (C16 unsaturated)  


branched (C10 branched) 
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even-numbered (C12-18 even-numbered) 


Carbon chains described by the source have to comprise the distribution which occurs in the 
source, e.g. tallow alkyl amines: 


The tallow alkyl amines are 99% primary linear chain alkyl amines with the following carbon 
chain-length distribution (Ullmann, 1985) [a single prime indicates one double bond, a double 
prime indicates one triple bond]: 


C12  1% 
C14 3% 
C14’ 1% 
C15 0.5% 
C16 29% 
C16’ 3% 
C17 1% 
C18  23% 
C18’ 37% 
C18’’ 1.5% 


2.How to identify the substances for registration purposes? 


Each substance is compared to substance B (which was used for naming so far) in order to 
decide whether the two substances can be regarded as the same. 


Comparison of substance A and B 


The following chain lengths distribution can be found for “coco” of substance B (Ullmann, 1985) 
[a single prime indicates one double bond, a double prime indicates one triple bond]: 


C6 0.5% 
C8 8% 
C10 7% 
C12  50% 
C14 18% 
C16 8% 
C18 1.5% 
C18’ 6% 
C18’’  1% 


Thus, the chain lengths distribution of substance A deviates from the carbon chain lengths 
distribution of the “coco” substance B. As the qualitative and quantitative composition of the two 
substances deviates significantly, they cannot be regarded as the same. 


Comparison of substance B and C 


Substance B “Quaternary ammonium compounds, dicoco alkyldimethyl, chlorides” describes a 
mixture of constituents with different carbon chain lengths (C6 to C18 even-numbered, linear, 
saturated and unsaturated), whereas substance C describes only one constituent with one 
defined and saturated chain length (C12) with a different anion (bromide). Therefore, substance 
C cannot be regarded as the same as substance B. 


Comparison of substance B and D 


Substance B “Quaternary ammonium compounds, dicoco alkyldimethyl, chlorides” describes a 
mixture of constituents with different carbon chain lengths (C6 to C18 even-numbered, linear, 
saturated and unsaturated), whereas substance D describes one constituent with a defined and 
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saturated chain length (C12) and the same anion (chloride). Substance B and D have different 
names and cannot be regarded as the same substance, as a single constituent is not covered 
by a mixture containing a certain constituent and vice versa.  


Comparison of substance B and E 


Substance E is a mixture of the substances C and D. Both have a saturated chain length of C12 
but different anions (bromide and chloride). Substance B “Quaternary ammonium compounds, 
dicoco alkyldimethyl, chlorides” describes a mixture of constituents with different carbon chain 
lengths (C6 to C18 even-numbered, linear, saturated and unsaturated) and chloride as anion. 
However, substance E is described only by the C12 carbon chain length with bromide as 
additional anion. Therefore the substances B and E cannot be regarded as the same. As a 
consequence a separate registration for substance E is necessary. 


Comparison of substance B and F 


Substance F “Quaternary ammonium compounds, di-C14-18-alkyldimethylammonium, chlorides” 
is a mixture of constituents with different carbon chain lengths (C14 to C18 even- and odd-
numbered, linear and saturated). Substance F differs in the composition and in the range of the 
carbon chain distribution from substance B. Substance F has a narrow carbon chain length 
distribution, and in addition the C15- and C17-carbon chains. Therefore, the substances B and F 
and cannot be regarded as the same.  


Comparison of substance B and G 


The substances B and G seem to be very similar, as the carbon chain distribution is almost in 
the same range. However, substances G includes in addition the carbon chain lengths C4, C20 
and C22. The carbon chain lengths distribution of substance G comprises a wider range than 
that of substance B. Therefore, substance B and G cannot be regarded as the same.  


3. Conclusion 


Hydrocarbons (paraffins, olefins) can only be regarded as the same substance when all three 
descriptors (alkyl, functionality and salt) are the same.  


In the given example above the descriptors are always different from each other. Therefore, the 
substances cannot be covered by one registration of substance B.  


7.10 PETROLEUM SUBSTANCES 


Using the guidance for specific UVCB substances in Chapter 4.3.3.2, two examples are 
included. 


7.10.1 Gasoline blending stream (C4-C12) 


1. Name and other identifiers 


Name 


IUPAC name or other international chemical name Naphtha (petroleum), catalytic reformed 


Source 
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Identification or description of stream source Crude oil 


Process 


Refinery process description Catalytic reforming process 


Carbon range C4-C12 


Boiling point range or cut off 30˚C to 220˚C  


Other physical properties, e.g. viscosity below 7 mm2 /s at 40˚C (Viscosity) 


EC number 


CAS number  


EC name/CAS name 


EC description/CAS description 


273-271-8 


68955-35-1 


Naphtha (petroleum), catalytic reformed 


A complex combination of hydrocarbons produced by the 
distillation of products from a catalytic reforming process. It 
consists of hydrocarbons having carbon numbers predominantly 
in the range of C4 through C12 and boiling in the range of 
approximately 30˚C to 220˚C (90°F to 430°F). It contains a 
relatively large proportion of aromatic and branched chain 
hydrocarbons. This stream may contain 10 vol-% or more 
benzene. 


2. Composition information 


Known constituents 


IUPAC name CAS number EC number Conc. range (%w/w) 


Benzene 71-43-2 200-753-7 1-10 


Toluene 108-88-3 203-625-9 20-25 


Xylene 1330-20-7 215-535-7 15-20 


7.10.2 Gas oils (petroleum) 


1. Name and other identifiers 


IUPAC name or other international chemical name Gas oils (petroleum), heavy atmospheric  


Source 


Identification or description of stream source Crude oil 


Process 
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Refinery process description Atmospheric distillation 


Carbon range C7 - C35 


Boiling point range or cut off 121˚C to 510˚C  


Other physical properties, e.g. viscosity 20 mm2/s at 40˚C (Viscosity) 


EC number 


CAS number  


EC name/CAS name 


EC description/CAS description 


272-184-2 


68783-08-4 


Gas oils (petroleum), heavy atmospheric  


A complex combination of hydrocarbons obtained by the distillation 
of crude oil. It consists of hydrocarbons having carbon numbers 
predominantly in the range of C7 to C35 and boiling in the range of 
approximately 121˚C to 510˚C (250°F to 950°F). 


2. Chemical composition 


No information available. 


7.11 ENZYMES 


Using the guidance for specific UVCB substances in Chapter 4.3.2.3, two examples for enzyme 
concentrates are included: subtilisin (identified by IUBMB nomenclature + other constituents) 
and a-amylase (identified by IUBMB nomenclature + production organism) 


7.11.1 Subtilisin 


Enzyme protein Subtilisin 


IUBMB number 3.4.21.62 


Names given by IUBMB 
(Systemic name, enzyme name, synonyms) 


Subtilisin; 
alcalase; alcalase 0.6L; alcalase 2.5L; ALK-
enzyme; bacillopeptidase A; bacillopeptidase B; 
Bacillus subtilis alkaline proteinase bioprase; 
bioprase AL 15; bioprase APL 30; colistinase; 
(see also comments); subtilisin J; subtilisin S41; 
subtilisin Sendai; subtilisin GX; subtilisin E; etc. 


Comments given by IUBMB Subtilisin is a serine endopeptidase, type example 
of peptidase family S8. It contains no cysteine 
residues (although these are found in homologous 
enzymes). Species variants include subtilisin BPN' 
(also subtilisin B, subtilopeptidase B, 
subtilopeptidase C, Nagarse, Nagarse proteinase, 
subtilisin Novo, bacterial proteinase Novo) and 
subtilisin Carlsberg (subtilisin A, subtilopeptidase 
A, alcalase Novo). Formerly EC 3.4.4.16 and 
included in EC 3.4.21.14. Similar enzymes are 
produced by various Bacillus subtilis strains and 
other Bacillus species [1,3] 



http://merops.sanger.ac.uk/cgi-bin/merops.cgi?id=s8
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Reaction Hydrolysis of proteins with broad specificity for 
peptide bonds, and a preference for a large 
uncharged residue in P1. Hydrolyses peptide 
amides 


Reaction type Hydrolases;  
Acting on peptide bonds (peptidases);  
Serine endopeptidases 


EC number 232-752-2 


EC name Subtilisin 


CAS number 9014-01-1  


CAS name Subtilisin 


Concentration of enzyme protein 26% 


Other constituents  


Other proteins, peptides and amino acids 


Carbohydrates 


Lipids  


Inorganic salts 


39% 


11% 


1% 


23% 


Additional parameters  


Substrates and products proteins or oligopeptides, water 
peptides 
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7.11.2 a-Amylase 


Enzyme protein a-Amylase 


IUBMB number 3.2.1.1 


Names given by IUBMB 
(Systemic name, enzyme name, synonyms) 


1,4-a-D-glucan glucanohydrolase; 
glycogenase; 
a-amylase; 
alpha-amylase; 
endoamylase; 
Taka-amylase A 


Comments given by IUBMB Acts on starch, glycogen and related polysaccharides 
and oligosaccharides in a random manner; reducing 
groups are liberated in the α-configuration. The term 
‘α’ relates to the initial anomeric configuration of the 
free sugar group released and not to the configuration 
of the linkage hydrolysed. 


Reaction Endohydrolysis of 1,4-a-D-glucosidic linkages in 
polysaccharides containing three or more 1,4-a- 
linked D-glucose units 


Reaction type hydrolases; 
glycosidases; 
glycosidases, i.e. enzymes hydrolysing O- and S- 
glycosyl compounds 


EC number 232-565-6 


EC name Amylase, α- 


CAS number 9000-90-2 


Related CAS numbers 9001-95-0, 9036-05-9, 9077-78-5, 135319-50-5, 
106009-10-3, 70356-39-7, 144133-13-1 
(all deleted) 


CAS name Amylase, α- 


Concentration of enzyme protein 37% 


Other constituents  


Other proteins, peptides and amino acids 


Carbohydrates 


Inorganic salts  


30% 
 
19% 
 
14%  


Additional parameters  


Substrates and products starch; glycogen; water; 
polysaccharide; oligosaccharide; 
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8 DESCRIPTION OF SUBSTANCES IN IUCLID 5 


This section illustrates how the different types of substances - mono-constituent, multi 
constituent, substances defined by their chemical composition plus other identifiers, and UVCB 
substances - can be described in IUCLID 5. Detailed information on how to describe different 
types of substances in IUCLID 5 is given in the Data Submission Manual Part 18 – “How to 
report the substance identity in IUCLID 5 for registration under REACH”. 


8.1 GENERAL PRINCIPLES 


In IUCLID 5 there are three important parts related to the identification of a Substance: 


the EC Inventory under “Inventories”; 


the “Reference Substance” inventory under “Inventories”; 


Section 1.1 and 1.2 of a “Substance” data set.  
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8.1.1 Inventories 


The Inventory section contains the EC inventory (for explanations see Chapter 3.3) centrally 
managed and provided by the European Commission / European Chemicals Agency and the 
Reference Substance inventory, which is a local inventory managed and upgraded by the users 
on their installations as appropriate.  


When the EC inventory tab is selected the user can search and display data of the inventory 
(i.e. EC number, CAS number, EC names, etc). This information is read-only.  


The Reference Substance tab gives the user access to his local inventory of constituents that 
he will use for providing the identification of his substance as manufactured, i.e. including 
impurities and additives.  


In other words, building blocks of the substance are created and centrally maintained in the 
Reference Substance inventory. The Reference Substances can be re-used as appropriate for 
various substances. 


Example 


If a substance consists out of: 91% 1,2-dimethylbenzene with 1,3-dimethylbenzene as an impurity of 5%, both 
the constituents 1,2-dimethylbenzene and 1,3-dimethylbenzene need to be defined in the Reference Substance 
inventory. The information filled in is then stored and maintained in the inventory. In case the same constituents 
appear in another substance at different percentages, they will already figure in the local inventory and the 
information can be easily re-used. 


The figures below show the Reference Substance section of IUCLID 5. They are split in 
separate pictures, but in IUCLID this is one screen.  


Reference substance – Part I 


 
The figure “Reference substance - Part I” includes: 


- Reference substance name  


This name can be chosen freely (in this case 95-47-6 / 1,2-dimethylbenzene). 


- EC inventory 


The link to the read-only EC inventory, including the built-in information like the EC number. 


- No EC information available 
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A pick up list where the reason (justification) for not having any EC inventory information can be 
specified (e.g. not applicable, not yet assigned). 


Reference substance – Part II 


 
The figure “Reference substance - Part II” includes: 


- CAS information (CAS number and CAS name), including related CAS information 


As a general rule, the CAS-number related to the EC-number should be given. If more than one 
CAS number exists (e.g. deleted CAS numbers or CAS numbers of the same substance used in 
different legislative systems in order to describe the substance in line with the expectation of 
these systems), give the other CAS number(s) as related CAS numbers; 


- IUPAC name; 


Note that the (chemical) name in English language of the Substances should be specified in the 
field “IUPAC name”. This field should also be used for UVCB substances, which are described 
via source and process; 


- Description field for additional information  


Any additional information relevant for the description of the substance should be given in this 
field, e.g. for UVCB substances or minerals; 


- Synonyms; 


Also IUPAC names in other languages can be given here. 
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Reference substance – Part III 


 
The figure “Reference substance - Part III” includes: 


- Molecular formula; 


The molecular formula shall be given in line with the Hill method. 


- Molecular weight, including range; 


- SMILES notation; 


- InChI code; 


- Structural formula as a picture. 


8.1.2 Substance data set (IUCLID Sections 1.1, 1.2, 1.3 and 1.4) 


The IUCLID 5 data set contains all data for a substance like the endpoint study records, 
information on the classification and labelling and the chemical identity including the substance 
composition. Data are grouped in 11 sections. 


The Substance data set can be created, searched, viewed and updated in the tab called 
“Substance”.  
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In the “substance” data set, details on the substance identification and the composition are 
given in Section 1.1 and 1.2.  


Substance identification – Part I 


 
Section 1.1 (Substance identification) includes  


- Reference Substance 


The link to the Reference Substance the substance relates to should be created here. The 
substance is named accordingly. 


- Type of substance 


From a pick list the type of substance, e.g. mono-constituent substance can be chosen. 


- Trade names  


All internal and external company names can be reported here 


Section 1.2 (Substance composition) includes a description of the composition of the 
substance, including links to the relevant Reference Substances as building blocks. Here all 
constituents (e.g. main constituents, impurities) of the substances as manufactured and 
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additives are given. Examples including detailed guidance how to fill in Section 1.2 of IUCLID 5 
are given in Chapter 8.2. 


Section 1.3 (Identifiers) contains information to identify substances from an IT point of view, 
e.g. a user can specify the identifier he is using for the same substance in another IT system 
like a Safety Data Sheet system. This improves the data exchange between IUCLID 5 and other 
systems. It is not part of the identification of substances as described in this guidance 
document.  


Section 1.3 also gives the possibility to store identification numbers which are distributed by 
different regulatory programmes (e.g. the REACH registration number). Also this information is 
not part of the identification of substances as described in this guidance document. 


Substance identification – Part II 


 


Section 1.4 (Analytical information) contains the analytical information of the substance, 
including information about its optical activity. 


8.2 EXAMPLES HOW TO FILL IN IUCLID 5 


An example, how to fill in IUCLID 5 for a mono-constituent substance is given in Chapter 8.2.1, 
an example for a multi-constituent substance in Chapter 8.2.2, an example for a substance 
defined by its chemical composition plus other identifiers in Chapter 8.2.3, and an example for a 
UVCB substance in Chapter 8.2.4. 







IDENTIFICATION AND NAMING OF SUBSTANCES UNDER REACH AND CLP  VERSION 1.3 – FEBRUARY 2014 
 


82 


8.2.1 Mono-constituent substance 


Example:  Mono-constituent substance 


Name 1,2-dimethylbenzene 


Main constituent Typical content  
% (w/w) 


Lower content  
% (w/w) 


Upper content  
% (w/w) 


1,2-dimethylbenzene 91 88 93 


Impurities    


1,3-dimethylbenzene 5 2 7 


1,4-dimethylbenzene 2 0.5 3 


water 2 0.5 3 


In Section 1.1 the name of the substance is given. According to this guidance document this 
substance is a mono-constituent substance named as “1,2-dimethylbenzene”. In IUCLID 5, this 
means that the substance data set should be linked to the Reference substance 
1,2-dimethylbenzene in Section 1.1.  


 
In Section 1.2 the composition of the substance is defined: 


- Degree of purity 


For a mono-constituent substance the degree of purity of the main constituent (normally ≥ 80%) 
should be given here (lower and upper limit).  


- Constituents 


For a mono-constituent substance the chemical identifiers (EC number and EC name, CAS 
number and CAS name, IUPAC name) are given here. The chemical identity is defined by the 
link to the Reference substance.  


The field “remarks” can be used for any information. It should be used for the justification in 
case of deviation of the 80% rule (see Chapter 4.2.2).  
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- Impurities 


Impurities present in a concentration ≥ 1% (or above any lower concentration limit, if relevant for 
the classification of the substances) should be specified by at least one of the chemical 
identifiers (EC number and EC name, CAS number and CAS name, IUPAC name). The 
chemical identity is defined by the link to the Reference substance. For each impurity the 
concentration (typical and range) shall be given in % (w/w). 


If known, the number and total concentration of non-specified impurities shall be specified to 
make the total concentration complete up to 100%. 


- Additives 


All additives (necessary to stabilise a substance) present shall be specified by the appropriate 
chemical identifiers (EC number and EC name, CAS number and CAS name, IUPAC name). 
The chemical identity is defined by the link to the Reference substance. For each additive the 
concentration (typical and range) shall be given in % (w/w). The stabilising function of the 
additive shall be specified. 


8.2.2 Multi-constituent substance 


Example: Multi-constituent substance 


Name Reaction mass  of 1,4-dimethylbenzene, 1,2-dimethylbenzene and 
1,3-dimethylbenzene 


Main constituents Typical content  
% (w/w) 


Lower content  
% (w/w) 


Upper content  
% (w/w) 


1,4-dimethylbenzene 35 30 40 


1,2-dimethylbenzene 30 25 35 


1,3-dimethylbenzene 25 20 30 


Impurities    


water 10 5 12 
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According to this guidance document this substance is a multi-constituent substance with three 
main constituents and named as “Reaction mass of 1,4-dimethylbenzene, 1,2-dimethylbenzene 
and 1,3-dimethylbenzene”. Water is a residue solvent which cannot be separated further from 
the substance and should be regarded as an impurity but not as a main constituent.  


In IUCLID 5, this means that the substance data set should be linked to the Reference 
substance “Reaction mass of 1,4-dimethylbenzene, 1,2-dimethylbenzene and 1,3-
dimethylbenzene” (see Section 1.1). 


 
 


For every constituent, additive and impurity, the chemical identity, the typical concentration and 
the concentration range are specified in Section 1.2. The degree of purity, also reported in 
Section 1.2, shall correspond to the overall concentration range of the main constituents. The 
chemical identity is defined by the link to the Reference substance.  
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8.2.3 Substance defined by its chemical composition plus other identifiers 


In some cases other main identifiers are necessary in order to provide a unique identification of 
the substance (see Chapter 4.2.4). These additional parameters are different for each type of 
substance within the type. However, the additional parameter is crucial for the identification of 
the substance. For example, for minerals, it is important to combine the results of the elemental 
composition with the spectral data to identify the mineralogical composition and crystalline 
structure, which is then confirmed by characteristic physical and chemical properties (see also 
the example in Chapter 7.3). 


Physico-chemical properties, like: 


- Crystalline structure (as revealed by X-ray diffraction) 


- Shape 


- Hardness 


- Swelling capacity  


- Density 


- Surface area 


- Etc. 


Example:  Substance defined by its chemical composition plus other identifiers 


Specific additional main identifiers can be given for specific minerals, as minerals have characteristic physico-
chemical properties which enable the completion of their identification, e.g.: 


- very low hardness for talc 


- swelling capacity of bentonite 


- shapes of diatomite (optical microscope) 
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- very high density of barite 


- surface area (nitrogen adsorption) 


This kind of information should be given in the description field of the reference substance 
where the data set is linked to (Section 1.1 of IUCLD 5).  


 


8.2.4 UVCB Substance 


UVCB substances either cannot be uniquely specified with the IUPAC name of the constituents, 
as not all the constituents can be identified; or they may be generically specified but with a lack 
of specificity due to variability of the exact composition. The main identifiers for the UVCB 
substances are related to the source of the substance and the process used. Due to the lack of 
differentiation between constituents and impurities, the terms “main constituents” and 
“impurities” should not be used for UVCB substances. 


However, the chemical composition and the identity of the constituents should be given as far 
as known. The description of the composition can often be given in a more generic way, for 
example “linear fatty acids C8-C16” or “alcohol ethoxylates with alcohols C10-C14 and 4-10 
ethoxylate units”. 


For specifying a UVCB substance the same system applies as described for mono- and multi- 
constituent substances. The substance itself is specified by a Reference substance as well as 
the known constituents.  


It is important to note that when defining the substance as Reference substance, the (chemical) 
name of the UVCB substance should be specified in the field “IUPAC name” (although a UVCB 
Substance rarely has a “classical” IUPAC name). The field ‘description’ should be used for 
additional information (e.g. the reaction conditions, the starting materials used).  


Example: UVCB substance 


Name distillates (coal), high-temperature, benzole fraction 


Description The distillate from the fractional distillation of high temperature coal having an approximate 
distillation range of 30°C to 180°C (86°F to 356°F). Composed primary of C4 to C6 
aliphatic and aromatic hydrocarbons with carbon disulfide, cyclopentadiene and some 
hydrogen sulphide. 
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For the substance data set, the same applies as described for the mono- and multi- constituent 
substances. The data set is linked to the Reference substance defining the substance in 
Section 1.1.  


 
The known constituents are defined by the appropriate Reference substances as described for 
mono- and multi-constituent substances. No constituent should be reported under the “Impurity” 
header of section 1.2. 


8.3 REPORTING OF ANALYTICAL INFORMATION 


Analytical information is reported in chapter 1.4. This chapter exists out of two parts: 


- Analytical information 


- Results of analyis 
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This sub-division is directly related to requirements of REACH (Annex VI): 


Analytical information: 


- Analytical methods: in this field the description of analytical methods should be given 
(REACH, Annex VI, 2.3.7). For long text the possibility to attach documents is included. 


- Optical activity: in this field information on the optical activity and typical ratio of (stereo) 
isomers should be given if applicable and appropriate (REACH, Annex VI, 2.2.2).  


Results of analysis:  


The result of analysis block is intended to give the user the possibility to provide information on 
identification related results of analysis and attach items like chromatograms. It can be used to 
provide spectral data (REACH, Annex VI, 2.3.5) or to provide chromatgraphical data (REACH, 
Annex VI, 2.3.6).  
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APPENDIX I - GUIDANCE INSTRUMENTS 


This Appendix includes a list of websites, databases and handbooks that can be useful for 
finding the appropriate IUPAC, CAS and EC names, CAS and EC numbers, molecular formulae 
and structure formulae, including SMILES notation, and other parameters that are required for 
substance identification. Commercial databases and guidance instruments have not been 
included. 


General 


Substance 
identity 
parameter 


Source Source description 


U.S. 
Department 
of Health 
and Human 
Services 


http://sis.nlm.nih.gov/chemical.html A family of databases and tools to help users 
to search for chemical information 


Cambridges
oft 


http://chemfinder.cambridgesoft.com/ A free database that provides chemical 
structures, physical properties, and 
hyperlinks to relevant information 


Accelrys http://accelrys.com/products/informatics/  Chemical software; Accord Alphabetical 
Product Listing 


Syrres http://www.syrres.com/what-we-do/products-
services.aspx 


Free online searches of the following 
databases: 


Environmental fate database ; KOW (online 
Log P) ; PHYSPROP (Physical properties) 


 


Name and other identifiers 


Substance 
identity 
parameter 


Source Source description 


IUPAC 
name 


http://www.iupac.org  


or more specific: 


http://www.iupac.org/publications/books/seriestitle
s/nomenclature.html#inorganic (inorganic) 


http://www.iupac.org/publications/books/seriestitle
s/nomenclature.html (general) 


Official website IUPAC 


http://www.chem.qmul.ac.uk/iupac IUPAC chemical nomenclature and 
recommendations (under the authority of 
IUPAC) 


Nomenclature of Organic Chemistry (Blue Book) 
Pergamon, 1979 [ISBN 0-08022-3699] 


Principal IUPAC nomenclature 
publications, update expected 2006. 


A Guide to IUPAC Nomenclature of Organic 
Compounds (recommendations 1993) 
(supplementary Blue Book) Blackwell Science, 
1993 [ISBN 0-63203-4882] 


Principal IUPAC nomenclature 
publications, up-date expected 2006. 



http://sis.nlm.nih.gov/chemical.html

http://chemfinder.cambridgesoft.com/

http://accelrys.com/products/informatics/

http://www.syrres.com/what-we-do/products-services.aspx

http://www.syrres.com/what-we-do/products-services.aspx

http://www.iupac.org/

http://www.iupac.org/publications/books/seriestitles/nomenclature.html#inorganic

http://www.iupac.org/publications/books/seriestitles/nomenclature.html#inorganic

http://www.iupac.org/publications/books/seriestitles/nomenclature.html

http://www.iupac.org/publications/books/seriestitles/nomenclature.html

http://www.chem.qmul.ac.uk/iupac





IDENTIFICATION AND NAMING OF SUBSTANCES UNDER REACH AND CLP  VERSION 1.3 – FEBRUARY 2014 
 


90 


Name and other identifiers 


Substance 
identity 
parameter 


Source Source description 


Nomenclature of Inorganic Chemistry 
(recommendations 1990) (Red Book) 


Blackwell Science, 1990 [ISBN 0-63202-4941] 


Principal IUPAC nomenclature 
publications, up-date expected July 2005. 


IUPAC 
name 


Biochemical Nomenclature and Related 
Documents (White Book) Portland Press, 1992 
[ISBN 1-85578-005-4] 


Principal IUPAC nomenclature publications 


Principles of Chemical Nomenclature: a Guide to 
IUPAC Recommendations 


Blackwell Science, 1998 [ISBN 0-86542-6856] 


Introductory volume covering all types of 
compound 


IUPAC 
name 


http://www.acdlabs.com/products/draw_nom/ Commercial computerised naming program 
that can be very helpful in naming structures 
of moderate complexity. Also freeware 
available for small molecules (IUPAC 
recommended) 


http://www.acdlabs.com/iupac/nomenclature IUPAC nomenclature of organic chemistry 
(IUPAC recommenced) 


http://www.acdlabs.com/iupac/nomenclature/93/r9
3_671.htm 


Complete list of approved trivial and semi- 
systematic root names organic compounds 


http://www.chemexper.com/ The goal of the ChemExper Chemical 
Directory is to create a common and freely 
accessible database of chemicals over the 
internet. This database contains chemicals 
with their physical characteristics. 
Everybody can submit chemical information 
and retrieve information with a Web 
browser 


IUBMB 
Nomenclatur
e 


http://www.chem.qmul.ac.uk/iubmb/  or  


http://www.chem.qmw.ac.uk/iubmb 


IUBMB biochemical nomenclature database 
(under authority of IUBMB) 


Other names http://www.colour-index.org Colour Index Generic Names, Colour Index 
International, Fourth Edition Online 


http://online.personalcarecouncil.org/jsp/Home.jsp INCI (International Nomenclature Cosmetic 
Ingredients), Official Personal Care 
Products Council website 


http://www.epa.gov/oppt/existingchemicals/pubs/ts
cainventory/alkyl-rg.pdf 


 


US EPA Substances containing varying 
Carbon Chain Lengths (alkyl ranges using 
the CX-Y notation) 


Other 
identifiers 


http://www.cenorm.be CE norms, official European CE-site 


EC-number http://esis.jrc.ec.europa.eu/ ESIS: search on EINECS, ELINCS, NLP 
and Annex I of 67/548/EEC 


CAS number http://www.cas.org Official website CAS registry service 


http://www.chemistry.org Official website American Chemical 
Society 



http://www.acdlabs.com/iupac/nomenclature

http://www.acdlabs.com/iupac/nomenclature/93/r93_671.htm

http://www.acdlabs.com/iupac/nomenclature/93/r93_671.htm

http://www.chemexper.com/

http://www.chem.qmul.ac.uk/iubmb/%20%20

http://www.chem.qmw.ac.uk/iubmb

http://www.colour-index.org/

http://online.personalcarecouncil.org/jsp/Home.jsp

http://www.epa.gov/oppt/existingchemicals/pubs/tscainventory/alkyl-rg.pdf

http://www.epa.gov/oppt/existingchemicals/pubs/tscainventory/alkyl-rg.pdf

http://www.cenorm.be/

http://www.cas.org/

http://www.chemistry.org/
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Molecular and structural formula 


Substance 
identity 
parameter 


Source Source description 


SMILES http://cactus.nci.nih.gov/services/translate/ 


 


Free SMILES generator 


 


Molecular 
weight and 
SMILES 


http://www.acdlabs.com/download/chemsk.html ACDChemsketch, freeware (also 
commercially available) 


Several 
physico-
chemical 
parameters 


http://www.epa.gov/opptintr/exposure/docs/episuite
.htm 


The EPI (Estimation Programs Interface) 
SuiteTM is a Windows® based suite of 
physical/chemical property and 
environmental fate estimation models 
developed by the EPA’s Office of 
Pollution Prevention Toxics and Syracuse 
Research Corporation (SRC).  


 



http://cactus.nci.nih.gov/services/translate/

http://www.acdlabs.com/download/chemsk.html

http://www.epa.gov/opptintr/exposure/docs/episuite.htm

http://www.epa.gov/opptintr/exposure/docs/episuite.htm
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APPENDIX II - TECHNICAL GUIDANCE PER SUBSTANCE 
IDENTIFICATION PARAMETER 


The information in this appendix is intended for guidance document users who are not familiar 
with the technical rules for nomenclature, use of various register numbers, and notation rules for 
molecular and structural information, spectral data etc. 


It gives some general introduction by summarising the main principles and guides the user to 
the original sources for complete information. 


This overview is a simplified version, not complete or exhaustive, and not sufficiently detailed for 
the professional user. It should in no case be considered as equivalent to the official source. 


1 Name(s) in the IUPAC- or other International nomenclature 


For registration, the English IUPAC name, or another well defined internationally accepted 
name of the substance, shall be given. 


A IUPAC name is based on the international standard chemical nomenclature set by the 
international organisation IUPAC, the International Union of Pure and Applied Chemistry (for 
suitable references see Appendix 1). The IUPAC nomenclature is a systematic way of naming 
chemical substances, both organic and inorganic. In IUPAC nomenclature, prefixes, suffixes 
and infixes are used to describe the type and position of functional groups in the substance.  


penta-1,3-dien-1-ol, in this example: 


the prefix is penta-1,3- 


the infix is -di and 


the suffix is -ol  


en- is the basis of the name, the root name. 


The set of rules was developed over several years and is continuously changing to deal with 
new components of molecular diversity and possible conflicts or confusions that have been 
identified. The rules set by IUPAC can be used only for well defined substances. 


Some general guidance is given below on the structure of an IUPAC name. For detailed 
support, please use the guidance provided in Chapter 4 of the guidance document text. 


1.1 Organic substance 


Step 1  Identify the number of C-atoms in the longest continuous chain of carbon atoms; 
This number determines the prefix, the first part, of the root name: 
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Number of carbon atoms Root 


1 meth- 


2 eth- 


3 prop- 


4 but- 


5 pent- 


6 hex- 


7 hept- 


8 oct- 


N …. 


Step 2  Determine the saturation of the chain; the saturation of the chain determines the 
suffix, the second part, of the root name: 


Saturation Bonds Suffix 


Unsaturated Double -ene 


Triple  -yn 


Saturated - -ane 


In case of multiple double or triple bonds, the number of bonds is indicated with ‘mono’, ‘di’, ‘tri’ 
etc before the suffix: 


Pentene with 2 double bonds: pentadiene 


Step 3 Combine prefix, suffix and additions to the root name 


NB: For the root name, IUPAC-approved trivial and semi-systematic names may be used as 
well: 


Benzene, toluene, etc. 


Step 4 Use the table below: 


- Identify substituents and/or functional groups: carbon or non-carbon groups attached to 
the chain of carbon atoms identified under 1; 


- Determine the order of precedence of the substituents and/or functional groups; 


- Add the suffix for the first substituent/functional group, and any subsequent ones in 
order of precedence; 


- Add the prefix for the other substituents and functional groups in alphabetical order.  
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Precedence Group Formula Suffix Prefix 


1 Carboxylic acid R-COOH -oic acid Carboxy 


2 Ester R-CO-O-R -oate - 


3 Amide R-CONH2 -amide Carbamoyl 


4 Cyanide R-CN -nitrile Cyano 


5 Aldehyde R-CHO -al Oxo 


6 Ketone R-CO-R -one Oxo 


7 Alcohol R-OH -ol Hydroxyl 


8 Thiol R-SH -thiol Sulfanyl 


9 Amine R-NH2 -amine Amino 


1.2 Inorganic substance 


1.2.1 Naming of simple inorganic substances 


Naming of inorganic substances is based on a set of rules (IUPAC red book, see reference in 
7.1), of which the most basic are presented below: 


1 Single atom anions are named with an -ide suffix:  


O2- is oxide 


2 Simple ionic compounds are names with the cation followed by the anion. For cations 
with charges >1, the charges are written using Roman numerals in parentheses 
immediately following the element name: 


Cu2+ is copper(II) 


3 Hydrates are named as the ionic compound followed by a numerical prefix and -hydrate. 
The numerical prefixes are mono-, di-, tri-, tetra-, penta-, hexa-, hepta-, octa-, nona-, 
deca-:  


CuSO4 · 5H2O is "copper(II) sulphate pentahydrate" 


NB: for the purpose of registration hydrates and, where applicable, the anhydrous form, of a 
particular metal salt are considered to be “same substances”. 


4 Inorganic molecular compounds are named with a prefix (see hydrates) before each 
element. The more electronegative element is written last, with an -ide suffix:  


CO2 is carbon dioxide, and CCl4 is carbon tetrachloride.  


5 Acids are named after the anion formed when the acid is dissolved in water. There are 
several possibilities: 


a If, when dissolved in water, the acid dissociates into an anion with the name of 
“x”-ide, the acid is named hydro-“x”-ic acid: 


hydrochloric acid forms a chloride anion.  


b If, when dissolved in water, the acid dissociates into an anion with the name ”x”–
ate, the acid is named “x”-ic acid:  


chloric acid dissociates to chlorate anions in water.  
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c If, when dissolved in water, the acid dissociates into an anion with the name in 
the form of “x”–ite, the acid is named “x”-ous acid:  


chlorous acid disassociates into chlorite anions. 


1.2.2 Naming of mineralogical phases 


Complex mineralogical phases generally contain three or more elements in combination. Most 
of the elements present are combined with oxygen and in order to simplify identification, the 
complex compounds are usually regarded by mineralogists to be built up of oxides, some of 
which are basic and others acidic in character. For example, in the case of silicates it has been 
the custom to represent them as either the sum of a number of oxides or as salts of silicic acid, 
or aluminosilicic acids. Accordingly, calcium orthosilicate can be represented as 2CaO.SiO2, a 
combination of separate oxides or as Ca2SiO4, as the calcium salt of orthosilicic acid H4SiO4. 
The same applies to other complex mineral oxides – they are named with a prefix before each 
oxide (e.g. Ca3SiO5 = Tricalcium silicate = 3CaO.SiO2). In some industrial sectors, further 
simplification has been introduced in order to abbreviate the compound formulae. For example, 
in the case of Portland cement clinker, 2CaO.SiO2 (calcium orthosilicate or dicalcium silicate) is 
shortened to C2S, where C = CaO and S = SiO2. Reference to standard mineralogical or 
industry texts is advised where complex mineralogical phases are to be named or identified. 


1.3 Natural products and related components 


For natural products IUPAC has developed several rules for systematic naming. In short it 
means that for substances extracted from a natural source the name is based, whenever 
possible, on the family, genus or species name of the organism from which the substance has 
been extracted:  


For a hypothetical protein, Hypothecalia Examplare  
the names are based on hypothecalia and/or  
examplare, for example Horse Examplare  


If possible, the name should reflect the known or likely distribution of the natural product. If 
appropriate, the class or order might also be used as the basis for the name of a substance that 
occurs in a number of related families. The name of natural products of unknown structure 
should not contain any of the prefixes, suffixes and/or infixes used in organic nomenclature: 


Condensation product of Horse examplare, Valarine 
added to the N-terminus 


Many naturally occurring substances belong to well defined structural classes, each of which 
can be characterised by a set of parent structures that are closely related, that is, each can be 
derived from a fundamental structure. The systematic name for these naturally occurring 
substances and their derivates can be based on the name of an appropriate fundamental parent 
structure:  


Well known parent structures are alkaloids, steroids, 
terpenoids, and vitamins 


A fundamental parent structure should reflect the basic skeleton that is common to most 
substances in that class. Naturally occurring substances or derivates are named after the parent 
structure, adding prefixes, suffixes or infixes denoting: 


- modifications to the skeletal structure 


- replacement of skeletal atoms 


- changes in the state of hydrogenation implied by the name of the parent structure 
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- atoms or groups substituting hydrogen atoms of the parent structure 


- configurations not already implied by the name of the parent structure, or changed from 
that implied 


Thiamin chloride is also known as vitamin B1 


For more detailed information on systematic naming of natural products and related substances, 
the IUPAC should be contacted (see Appendix 1). 


1.4 IUPAC name not possible to derive 


If it is not possible to derive an IUPAC name for certain substances, other internationally 
recognised nomenclature, specific for those substances, can be used such as: 


- Minerals and ores; mineralogical names; 


- Petroleum substances  


- Colour Index Generic Names 3; 


- Oil additives; 


- INCI (International Nomenclature Cosmetic Ingredients) 4; 


- SDA (Soap and Detergent Association) names for surfactants 5; 


- Etcetera. 


2 Other names 


All relevant names and/or public identifiers in all languages under which a substance is or will 
be marketed in the EU (e.g. trade names) are useful to include for registration under the 
REACH framework. This includes trade names, synonyms, abbreviations etc. 


3. http://www.colour-index.org, Colour Index International, Fourth Edition Online 


4. http://online.personalcarecouncil.org/jsp/Home.jsp, INCI, official Personal Care Products 
Council website 


5. http://www.cleaning101.com, official website of SDA 


3 EC-number from EINECS, ELINCS or NLP (EC Inventory) 


The EC-number, i.e. the EINECS, ELINCS or NLP number, is the official number of the 
substance within the European Union. The EC-number can be obtained from the official 
publications of EINECS, ELINCS and NLP and of the European Chemicals Agency.  


The EC-number consists of 7 digits of the type x1x2x3-x4x5x6-x7. The first digit is defined by the 
list to which the substance belongs: 


List First digit of EC-number 


EINECS 2 or 3 


ELINCS 4 


NLP 5 



http://online.personalcarecouncil.org/jsp/Home.jsp

http://www.cleaning101.com/





IDENTIFICATION AND NAMING OF SUBSTANCES UNDER REACH AND CLP  VERSION 1.3 – FEBRUARY 2014 
 


98 


4 CAS name and CAS number 


The Chemical Abstracts Service (CAS), a division of the American Chemical Society (ACS), 
assigns a CAS name and number to every chemical which enters the CAS registry database. 
The names and numbers are assigned in sequential order to unique substances identified by 
CAS scientists. Every substance registered at the Chemical Abstracts Service has a name 
according to the CAS-nomenclature, which the ACS adopts after recommendations of the ACS 
committee on nomenclature (see references in Appendix 1). 


4.1 CAS name 


The CAS name is the name given by the Chemical Abstract Service and is different from the 
IUPAC name. The CAS nomenclature is based on a limited set of criteria that are not always 
sufficient for deriving the name for a substance. Therefore, in general, it is recommended to 
contact the Chemical Abstract Service to obtain the correct CAS name.  


In short, the basic nomenclature rules are: 


- A ‘main’ part of the substance is selected to act as the header or parent. 


- Substituents are listed after the header/parent, which is referred to as inverted order 


- When more substituents are present, they are listed in alphabetical order, (including the 
prefixes): 


o-Xylen-3-ol is Benzene, 1,2-dimethyl, 3-hydroxy,  


4.2 CAS number 


CAS-numbers can be obtained from the Chemical Abstract Service.  


The CAS-number consists of a minimum of 5 digits, split up in three parts, separated by 
hyphens. The second part always consists of 2 digits, the third part of 1 digit, 


Ni ......N4 N3 – N2 N1 - R 


For the CAS-number checking, a “checksum” is available: 


101010
1234....... 1234 RQ


iNNNNNiN ii +==
++++ å  


The CAS-number must be correct according to the checksum. 


5 Other identity codes 


Other internationally recognised identity codes can be given as well, like: 


- UN number; 


- Colour Index Number; 


- Dye number; 


- Etcetera. 


6 Molecular formula, structural formula and SMILES 
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6.1 Molecular formula 


A molecular formula identifies each type of element by its chemical symbol and identifies the 
number of atoms of each such element found in one discrete molecule of the substance.  


Molecular formulae should be given according to the (traditional) Hill system and, in addition, 
according to the CAS system, where this differs from the Hill system formula.  


For applying the Hill method the following steps can be followed: 


1. Identify the elements and list the chemical symbols; 


2. Arrange the elements in the correct order: 


a. Carbon containing substances: 
Each element is mentioned by its chemical symbol, in the following sequence: 


(1) Carbon; 
(2) Hydrogen; 
(3) Other element symbols in alphabetical order: 


Pentane: C5H12 


Pentene: C5H10 


Pentanol: C5H12O 


b.  Non carbon containing substances: 
Each element is given in alphabetical order: 


Hydrochloric acid: ClH 


3. For each element, where the number of atoms is > 1, give the number of atoms as a 
subscript to the chemical symbols;  


4. Add information that is not related to the main structure at the end of the molecular 
formula, separated by a dot or comma: 


Sodium benzoate is C7H6O2, sodium salt  


Copper sulphate dihydrate is CuO4S.2H2O 


In the case that the Hill method cannot be applied for a specific substance, the molecular 
formula should be given in a different way, for example as an empirical formula, a simple 
description of the atoms and the ratio of the atoms available, or the formula given by the 
Chemical Abstract Service (see Chapter 4 of the guidance document text). 


6.2 Structural formula 


A structural formula is needed for the visualisation of the disposition of the molecules within the 
substance and their relationships to each other. The structural formula should indicate the 
location of the atoms, ions or groups and the nature of the bonds joining them. This includes 
also isomerism, i.e. cis/trans, chirality, enantiomers etc. 


The structural formula can be given in different formats: in the form of a molecular formula 
and/or in the form of a structural diagram.  


- Structural formula in the form of a molecular formula 


1. Write down all elements group wise and in order of appearance: 
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n-pentane: CH3CH2CH2CH2CH3 


2. Each substituent is written down between brackets, directly after the atom to which 
it is connected: 


2-methylbutane: CH3CH(CH2)CH2CH3 


3. In case of double or triple bonds, show them between the groups of elements 
affected: 


pent-1-ene: CH2=CHCH2CH2CH3 


- Structural formula in the form of a structural diagram 


For a structural diagram, the elements and the bonds between the elements are visualised in a 
2D or 3D picture. Several methods exist: 


1. Showing all non-carbon elements and hydrogen attached to non-carbon elements. 


OH


pentane pentan-1-ol pent-1-ene


 
2. Showing all elements by name 


C C C C C


H


H


H


H


H H


H H


H H


H


H
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C C C C


H


H


H


H


H H


H H


H


H
C


C
C


C
C


O


H
H


H


H


H
H


H
H


H
H


H


H


pentane pentan-1-ol pent-1-ene
 


3. Showing carbon and hydrogen as groups (e.g. CH3), all non-carbon elements and 
all hydrogens not bonded to carbon. 


CH2 CH


CH2 CH2


CH3


CH3 CH2


CH2 CH2


CH2 OH


CH3


CH2
CH2


CH2
CH3


pentane pentan-1-ol pent-1-ene


 
6.3 SMILES notation 


SMILES is the acronym for Simplified Molecular Input Line Entry Specification.31 It is a 
chemical notation system used to represent a molecular structure by a linear string of symbols. 


                                                 
31 Weininger (1988) SMILES, a chemical language and information system. 1. Introduction to methodology and 
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With standard SMILES, the name of a molecule is synonymous with its structure: it shows 
indirectly a two dimensional picture of the molecular structure. Since a two dimensional 
chemical structure can be drawn in various ways, there are several correct SMILES notations 
for one molecule. The basis of SMILES is the representation of a valence model of a molecule; 
therefore, it is not suitable to describe molecules which cannot be represented by a valence 
model.  


SMILES notations are comprised of atoms, designated by elemental symbols, bonds, 
parentheses, used to show branching, and numbers, used for cyclic structures. A SMILES 
notation denotes a molecular structure as a graph with optional chiral indications. A SMILES 
notation describing the structure only in terms of bonds and atoms is called a generic SMILES; 
a SMILES notation written with isotopic and chiral specifications is known as an isomeric 
SMILES.  


In short the SMILES notation is based on several basic rules: 


1. Atoms are represented by their atomic symbols;  


2. Each atom, except for hydrogen, is specified independently; 


a. Elements in the “organic subset” B, C, N, O, P, S, F, Cl, Br and I are written 
without brackets and without attached H, as long as the number of H conforms to 
the lowest normal valence(s) consistent with explicit bonds: 


Element in “organic subset” “Lowest normal valence(s)” 


B 3 


C 4 


N 3 and 5 


O 2 


P 3 and 5 


S 2, 4 and 6 


F 1 


Cl 1 


Br 1 


I 1 


b. Elements in the “organic subset” are written with brackets as soon as the number 
of H does not conform to the lowest normal valence: 


Ammonium cation is NH4+ 


c. Elements other than those in the “organic subset” are written between brackets 
with any attached hydrogen shown. 


3. Aliphatic atoms are entered in upper case; aromatic atoms are entered in lower 
case: 


benzene is c1ccccc1 and cyclohexane is C1CCCCC1 


4. Hydrogen is only included in the following situations: 


a. Charged hydrogen, i.e. a proton, [H+]; 


                                                                                                                                                             
encoding rules; J. Chem. Inf. Comput. Sci.; 1988; 28(1); 31-36. 
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b. Hydrogens connected to other hydrogens, i.e. molecular hydrogen, [H][H]; 


c. Hydrogens connected to other than one other atom, e.g. bridging hydrogens; 


d. Isotopic hydrogen specifications, e.g. deuterium ([2H]); 


e. If the hydrogen is connected to a chiral atom. 


5. The four basic bonds are shown as follows: 


Type of bond SMILES notation 


Single - (no need to show) 


Double = 


Triple # 


Aromatic  Lower case letters 


6. Substituents are shown by enclosure in parentheses, and immediately after the atoms to 
which they are connected: 


2-methylbutane is CC(C)CC 


a Substituents are always shown directly after the relevant atoms; they cannot 
follow a double or triple bond symbol: 


Pentanoic acid is CCCCC(=O)O 


b. Substituents within substituents are allowed: 


2-(1-methylethyl)butane is CC(C(C)C)CC 


7. For cyclic structures, the numbers 1 through 9 are used to indicate the starting and 
terminating atom of the cycle. 


a. The same number is used to indicate the starting and terminating atom for each 
ring. The starting and terminating atom must be connected to each other. 


b. Numbers are entered immediately following the atoms used to indicate the 
starting and terminating positions. 


c. A starting or terminating atom can be associated with two consecutive numbers. 
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8. Disconnected compounds are designated as individual structures or ions separated by a 
dot (".").Adjacent atoms separated by dot (“.”) are not directly bonded to each other, e.g. 
Van der Waals bonding: 


Aminopropene hydrochloride is C=CC(N).HCl 


9. Isomeric configuration is specified by the "slash" characters "\" and "/". These symbols 
indicate the relative direction between two isomeric bonds. (cis =”/ \”, trans = “/ /”). 
SMILES uses local chirality, which means that the chirality must be completely specified: 


cis-1,2-dibromoethene is Br/C=C\Br 
trans-1,2-dibromoethene is Br/C=C/Br 


10. Enantiomers or chirality are specified by the ”@“ symbol. The symbol ”@” indicates that 
the following neighbours of the chiral atom are listed anticlockwise. If the symbol ”@@” 
is used, the atoms are listed clockwise. The chiral atom and the “@” are shown between 
brackets: 


2-chloro-2-hydroxypropanoic acid with 
specified chirality is C[C@](Cl)(O)C(=O)(O) 


11. Isotopic specifications are indicated by preceding the atomic symbol with a number 
equal to the relevant integral atomic mass. An atomic mass can only be specified inside 
brackets: 


Carbon-13 is [13C] and Oxygen-18 is [18O] 


For the determination of the SMILES notation, several tools (SMILES generators) are available 
(see Appendix 1) 


7 Information on optical activity 


Optical activity is the ability of asymmetric substances to rotate the orientation of planar 
polarized light. Such substances, and their mirror images, are known as enantiomers and have 
one or more chiral centres. Although differing in geometric arrangement, enantiomers possess 
identical chemical and physical properties. Since each type of enantiomer affects polarized light 
differently, optical activity can be used to identify which enantiomer is present in a sample and 
therefore, also the purity of the substance. The magnitude of the rotation is an intrinsic property 
of the molecule.  


Enantiomers always have opposite rotations: they polarize light to the same extent, but in 
opposite directions. The optical activity of an enantiomer mixture is therefore an indication of the 
ratio between the two enantiomers. A 50-50 mixture of enantiomers has an optical activity of 0. 
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The observed rotation depends on the concentration, the length of the sample tube, the 
temperature and the wave length of the light source.  


Optical activity is, therefore, the defining parameter to identify an asymmetric substance; and it 
is the only parameter to distinguish the substance from its mirror image. Therefore, if applicable, 
the optical activity of the substance should be given.  


The standard for optical activity is called the specific rotation. The specific rotation is defined as 
the observed rotation of light at 5896 angstrom, with a path length of 1 dm and at a sample 
concentration of 1 g/ml. The specific rotation is the observed rotation divided by the path length 
(dm) times the concentration (g/ml).  


Optical activity can be measured with several different methods. The most common are: 


- Optical rotation, in which the rotation of the plane of polarisation of a beam of light 
passed through the sample is measured; 


- Circular dichroism, in which the absorption of right and left polarised light by a sample is 
measured.  


If the substance rotates the light to the right (clockwise) it is called dextrorotatory and is 
designated with a + sign. If it rotates light to the left (counter clockwise) it is called laevorotatory 
and it is designated with a - sign.  


8 Molecular weight or molecular weight range 


The molecular weight is the weight of a molecule of a substance expressed in atomic mass 
units (amu) or as the molar mass (g/mole). The molecular weight may be calculated from the 
molecular formula of the substance: it is the sum of the atomic weights of the atoms making up 
the molecule. For molecules like certain proteins or undefined reaction mixtures, for which a 
single molecular weight cannot be determined, a molecular weight range can be given.  


Several methods can be used to determine the molecular weight of substances: 


- For determining the molecular weights of gaseous substances, Avogadro's law can be 
used, which states that under given conditions of temperature and pressure a given 
volume of any gas contains a specific number of molecules of the gas 


PV  =  nRT  =  NkT 


 


n = number of moles  


R = universal gas constant = 8.3145 J/mol K  


N = number of molecules  


k = Boltzmann constant = 1.38066 x 10-23 J/K = 8.617385 x 10-5 eV/K  


k = R/NA  


NA = Avogadro's number = 6.0221 x 1023 /mol 


- For liquids and solid substances the molecular weight can be determined by 
determination of their effects on the melting point, boiling point, vapour pressure, or 
osmotic pressure of some solvent; 
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- Mass spectrometry, a highly accurate measurement method; 


- For molecules of complex substances with high molecular weights, like proteins or 
viruses, the molecular weights may be determined by measurement of, for example, 
sedimentation rate in an ultracentrifuge or by light-scattering photometry; 


- Several tools are available which can calculate the molecular weight on the basis of a 
structural diagram or a molecular formula of the substance (see Appendix 1). 


9 Substance composition 


For each substance the substance composition as a combination of the main constituents, 
additives and impurities shall be reported in line with the rules and criteria described in Chapter 
4 of the guidance document text. 


Each constituent, additive or impurity needs to be properly identified by: 


- Name (IUPAC name or other internationally accepted name); 


- CAS number (if available); 


- EC number (if available). 


For each constituent, additive or impurity, its percentage should be given (preferably by weight, 
or by volume),giving, where possible, the range in the commercial substance. 


For the constituent(s), the typical percentage purity with the upper and lower limits for typical 
commercial batches should be given; for additives and impurities the typical percentage purity 
or the upper and lower limits should be given. Normally, the given values should add up to 
100%. 


10 Spectral data 


Spectral data are needed to confirm the structure given for a mono-constituent substance or to 
confirm that a reaction mixture is not a preparation. Several methods can be used for spectra 
(ultra-violet, infra-red, nuclear magnetic resonance or mass spectrum). Not all methods are 
suitable for all types of substances. Where possible, the guidance document will give guidance 
for the appropriate spectra to be included for different substance types (ECB, 2004; ECB, 
2005). 


For several of the well-known methods the following information should be indicated on the 
spectrum itself or in annexes: 


Ultraviolet-Visible (UV-VIS) spectrum 


- The identity of the substance; 


- Solvent and concentration; 


- Range; 


- Position (and epsilon values) of main peaks; 


- Effect of acid; 


- Effect of alkali. 
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Infrared Spectroscopy (IR) spectrum 


- The identity of the substance; 


- Medium; 


- Range; 


- Results (indicate the main peaks important for the identification e.g. interpretation of the 
fingerprint area). 


Nuclear Magnetic Resonance Spectroscopy (NMR) spectrum 


- The identity of the substance; 


- Nucleus and frequency; 


- Solvent; 


- If appropriate, internal or external reference; 


- Results (indicate the signals important for substance identification and the signals 
corresponding to the solvent and the impurities); 


- For 1H NMR spectra the integration curve should be provided; 


- The intensity of weak NMR peaks should be increased vertically and complex patterns 
expanded. 


Mass Spectroscopy (MS) Spectrum 


- The identity of the substance; 


- Accelerating voltage; 


- Method of loading (direct insertion, via GC, etc.); 


- Ionisation mode (Electron Impact, Chemical Ionisation, Field Desorption, etc.); 


- The molecular ion (M); 


- Significant fragments for the identification of the substance; 


- M/z values or assignments of the peaks important for the identification of the structure; 


- Complex patterns should be expanded. 
Other internationally recognised methods can be used as well if the spectral data will confirm the 
identification of the substance, e.g. the internal structure. Examples include XRD to identify the 
constituents of complex mineral oxides and XRF to analyse their chemical composition. 


The following general requirements are needed for a clear understanding and/or interpretation of the 
spectra: 


- Note significant wavelengths or other data as appropriate; 
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- Provide extra information, e.g. spectra of starting materials; 


- Give solvent used and/or other essential details as indicated above for some methods;  


- Provide clear copies (rather than originals) with scales properly marked;  


- Provide information on the substance concentrations used; 


- Ensure the most intense substance-related peaks approach the full-scale mark. 


11 High performance liquid chromatography, gas chromatography 


Where appropriate to the type of substance, a chromatogram needs to be provided to confirm 
its composition. For example, an appropriate chromatogram will confirm the existence of 
impurities, additives and the constituents of a reaction mixture. The two best known methods for 
separation and identification of mixtures are gas chromatography (GC) and high performance 
liquid chromatography (HPLC). The two methods are based on the interaction of a mobile 
phase with a stationary phase, leading to separation of the constituents of a mixture. 


For GC/HPLC chromatograms the following information should be indicated on the 
chromatogram itself or in annexes (ECB, 2004; ECB, 2005): 


- HPLC 


- The identity of the substance; 


- Column properties, such as diameter, packing, length; 


- Temperature, also temperature range if used; 


- Composition of the mobile phase ,also range if used; 


- Concentration range of the substance; 


- Visualisation method, e.g. UV-VIS; 


- Results (indicate the main peaks important for substance identification); 


- GC 


- The identity of the substance; 


- Column properties, such as diameter, packing, length; 


- Temperature, also temperature range if used; 


- Injection temperature; 


- Carrier gas and pressure of carrier gas; 


- Concentration range of substance; 


- Visualisation method, e.g. MS; 


- Peak identification; 
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- Results (indicate the main peaks important for substance identification). 


12 Description of the analytical methods 


Annex VI of REACH requires the registrant to describe the analytical methods and/or to provide 
the bibliographical references for the methods used for identification of the substance and, 
where appropriate, for the identification of impurities and additives. This information should be 
sufficient to allow the methods to be reproduced. 
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APPENDIX III - UPDATE OF THE DOCUMENT 
All the changes introduced to the document are listed in the table below except minor changes 
such as corrections of typographical errors, slight amendments to wording of a sentence for 
improved English or addition of link to another guidance document. 


Chapter 9 References has been deleted and the references have been moved to the relevant 
Chapters of this guidance document as foot notes. 


I.  Changes from Version 1 to Version 1.1 (corrigendum, November 2011) 
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Section Change made 


Title Reference to the CLP Regulation (Regulation (EC) No 1272/2008 of 16 
December 2008) has been added in the title and in the chapters’ titles. 


General References to the CLP Regulation have been included throughout the text as 
appropriate. 


General Additional text added to clarify the scope of the guidance document. Redundant 
text has been removed. 


1.1 The term “TGD” has been changed to “guidance document” throughout the 
document. 


1.2 
The term “preparation” has been changed to “mixture” throughout the 
document following the amendment to REACH by the CLP Regulation 
(Regulation (EC) No 1272/2008 of 16 December 2008). 


1.2 The term “item” has been changed to “section” throughout the document. 


1.3 Redundant text has been removed. 


1.3 The term “pre-registration” has been changed to “(late) pre-registration” 
throughout the document. 


2.1 The abbreviations AAS and CLP have been inserted while RIP and TGD have 
been removed. 


2.2 
Descriptions of Alloy, EC Inventory, IUCLID have been amended. Definitions 
of EC Number, List Number, Mixture and Notified Substance have been 
introduced. The definition of “preparation” has been deleted. 


3.2 The section has been revised to clarify the content. 


3.3 The section has been revised to clarify the content with respect to the CLP 
obligations. 


4.2.2.1 
The way to present the constituents has been changed from concentration 
percentage to alphabetical order, so that the relative composition cannot be 
deduced from the list order.   


4.2.3.1 The term lattice has been changed to crystal. 


4.3.1.2.3  The section has been revised to clarify the content. 


5 Redundant text has been removed. 


5 
Reference to the Data Submission Manuals Part 18 “How to report the 
substance identity in IUCLID 5 for registration under REACH” has been 
included. 


5 The section has been revised to clarify the content. 


6.1 Description of pre-registration has been changed to (late) pre-registration. 


6.1 Redundant text has been removed. 


7.2 Redundant text has been removed to clarify the content. 


Appendix 1 Hyperlinks have been updated or changed where not working properly. 
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Appendix 2 Section 4.3 has been removed since its content can be found in the relevant 
website. 


 


II. Changes from Version 1.1 to Version 1.2 (corrigendum, March 2012) 


 


2.2 
The definition of phase-in substance has been aligned with the defifition in 
Regulation (EC) No 1907/2006 as introduced by Council Regulation (EC) No 
1354/2007 and by Corrigendum, OJ L 36, 5.2.2009, p. 84 (1907/2006). 
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Preface 


This document describes specific provisions under REACH for substances manufactured, 
imported or used in Scientific Research and Development (SR&D) and Product and Process 
Orientated Research and Development (PPORD). It is part of a series of guidance documents 
that are aimed to help all stakeholders with their preparation for fulfilling their obligations 
under the REACH Regulation. These documents cover detailed guidance for a range of essential 
REACH processes as well as for some specific scientific and/or technical methods that industry 
or authorities need to make use of under REACH. 


The guidance documents were originally drafted and discussed within the REACH 
Implementation Projects (RIPs) led by the European Commission services, involving all 
stakeholders from Member States, industry and non-governmental organisations. The 
European Chemicals Agency (ECHA) updates these guidance documents following the 
Consultation procedure on guidance. These guidance documents can be obtained via the ECHA 
website1.  


This document relates to the REACH Regulation (EC) No 1907/2006 of the European 
Parliament and of the Council of 18 December 20062. 


1 http://www.echa.europa.eu/web/guest/guidance-documents/guidance-on-reach  


2 Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 
concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing 
a European Chemicals Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) 
No 793/93 and Commission Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and 
Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396 of 30 December 
2006, p. 1; corrected by OJ L 136, 29.5.2007, p. 3). 


                                           



http://www.echa.europa.eu/web/guest/guidance-documents/guidance-on-reach
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1. Introduction 


One of the main objectives of the REACH Regulation is to increase and promote innovation by 
providing encouragement to innovate for research-orientated companies. To achieve this 
objective, REACH foresees a number of exemptions. For example, substances used in scientific 
research and development (SR&D) are exempted from authorisation and restrictions which 
might otherwise apply even to substances manufactured or imported at below 1 tonne per 
annum. 
All substances manufactured or imported at below 1 tonne per annum are in any case 
exempted from registration. However, the REACH Regulation further promotes innovation by 
also allowing substances manufactured or imported at above 1 tonne per annum to be 
exempted from registration under certain conditions, i.e. when they are used in product and 
process orientated research and development (PPORD). This PPORD exemption is limited to a 
specified time and to listed customers. The duration of the exemption may be extended by a 
further specified period if justified.  
 
This document aims to give guidance on what obligations apply to those seeking to take 
advantage of the exemptions available for SR&D and PPORD substances and on how to fulfil 
applicable conditions. The guidance also clarifies the concepts of SR&D and PPORD and 
explains the tasks and obligations that manufacturers, importers and users of SR&D and 
PPORD substances have under the REACH Regulation.  
 
 
 
2. Definitions 


REACH defines scientific research and development (SR&D) as any scientific 
experimentation, analysis or chemical research carried out under controlled conditions in a 
volume less than 1 tonne per year (Article 3(23) of the REACH Regulation). 


Examples of SR&D may include any experimental research or analytical activities at a 
laboratory scale such as synthesis and testing of applications of chemicals, release tests, etc. 
as well as the use of the substance in monitoring and routine quality control or in vitro 
diagnostics at a laboratory scale under controlled conditions.  


The total quantity of the substance to be considered as used in experimental research or 
analytical activity covered by SR&D definition applies per legal entity that manufactures or 
imports the substance (not per laboratory or per analysis). 


 
Product and process orientated research and development (PPORD) is defined as any 
scientific development related to product development or the further development of a 
substance, on its own, in mixtures or in articles in the course of which pilot plant or production 
trials are used to develop the production process and/or to test the fields of application of the 
substance (Article 3(22) of the REACH Regulation). 
 
Any scientific development of a substance consisting of, for example, campaign(s) for the 
scaling-up or improvement of a production process in a pilot plant or in the full-scale 
production, or the investigation of the fields of applications for that substance, falls under the 
definition of PPORD. This applies irrespective of the tonnage involved and whether the 
substance is a new or an already existing substance.  
It follows follows from the above definition that the scope of the PPORD definition is very wide 







Guidance on Scientific Research and Development (SR&D) and Product and 
Process Orientated Research and Development (PPORD)  
Version 2.0 November 2014 9 


 


and includes any development and testing of a substance or use3 of a substance to generate 
information for example to: 
 


a) develop new substances; 


b) develop specific requirements for a substance in a defined process or use; 


c) develop new products including mixtures and articles; 


d) develop new processes; 


e) prove the feasibility of new processes and/or new uses of a substance; 


f) improve efficiency and performance of industrial plant operations; 


g) improve production efficiency from a socio-economic and environmental point of view; 


h) protect the environment by developing (new) technologies including capturing and 
ameliorating the waste streams and reducing emissions; 


i) develop recovering, recycling and reusing technologies of valuable materials from by- 
products, wastes, etc. 


 
 
Please note: Although the definition of SR&D applies only to volumes below 1 tonne per 
year, the scope of the activities that can be covered by SR&D is broader than that covered by 
the definition of PPORD. This is because it is not limited only to research and development 
“related to product development or development of a substance (…) in the course of which 
pilot plant or production trials are used to develop the production process and/or to test the 
fields of application of the substance” as is the case for PPORD. The definition of SR&D applies 
more generally to experimentation, analysis and research.  Therefore, what would be “PPORD 
below 1 tonne per year” is also SR&D. 
 


 


 


 


3 Specific examples of PPORD activities include:  
 
• Development and testing of a new process for the manufacture of a substance, as for instance when testing a new 


catalyst, when changing raw materials or when optimising control or manufacturing parameters for improved 
quality, implying for instance innovative equipment or significant changes in the mass and heat transfer conditions; 


• Testing of a new intermediate for the synthesis of a substance for instance in the manufacturing of an active 
pharmaceutical ingredient (API);  


• Development and testing of a new application for a substance; for example testing the feasibility of its use in a new 
mixture. 
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3. Tasks and obligations 


3.1  Substances used in scientific research and development (SR&D) 


According to the REACH definition given in Article 3(23) scientific research and development is 
any scientific experimentation, analysis or chemical research carried out under controlled 
conditions in quantities of less than 1 tonne per year. In this context, “controlled conditions” 
can be understood to mean that procedures and measures are in place to minimise4 or control5 
exposure and potential risks from exposure of humans and the environment to the substance. 
This may include, for example, limitation of uses to qualified persons having access to the 
substance, collection and disposal of waste. Member States may also impose specific 
requirements. The exemption discussed in 3.1.1 below apply to all substances at below 1 
tonne per annum, those in 3.1.2 and 3.1.3 apply only if the substance is being used for SR&D 
under the conditions given. The 1 tonne threshold mentioned in the definition of SR&D applies 
per legal entity that manufactures or imports the substance (i.e. those who would otherwise 
potentially need to register it) and not per site, laboratory or per analysis. 
 
 
3.1.1 Absence of obligation to register under REACH 
Under REACH, any substance manufactured or imported in a quantity of less than 1 tonne per 
year does not need to be registered. Therefore, substances used according to the definition of 
SR&D that includes “… in a volume less than one tonne per year…” are not subject to the 
registration obligations (Articles 3(23), 6, 7, 17 and 18 of the REACH Regulation). 


 
3.1.2 Exemption from authorisation under REACH 
If a substance is being used for SR&D any provisions for authorisation of the substance do 
not apply to this use in SR&D (see Article 56(3) of the REACH Regulation). 


 
3.1.3 Exemption from restrictions under REACH 
The provisions for restrictions do not apply to the manufacture, placing on the market or 
use of a substance in scientific research and development (see Article 67(1) of the REACH 
Regulation). In simple terms: the substance is exempted from restrictions if its manufacture, 
use or placing on the market falls within the definition of SR&D.  


 
3.1.4 Classification, labelling and packaging 
The CLP Regulation does not apply to substances and mixtures used in SR&D which are not 
placed on the market (i.e. supplied or imported), provided they are used under controlled 
conditions in accordance with the EU workplace and environmental legislation (see Article 
1(2)(d) of the CLP Regulation). However, as soon as SR&D substances or mixtures are 
imported or supplied to third parties (for example by sending samples from a university to 
another research institute or by importing such samples) this is considered as "placing on the 
market" (see Article 2(18) of the CLP Regulation and the ECHA frequently asked question FAQ 
ID=185). In such a situation, the CLP Regulation requires the supplier or importer to classify 
according to the available information and to label and package hazardous substances or 


4 Where information on the hazards is not available. 


5 When the hazards are known. 


                                           



http://echa.europa.eu/support/qas-support/search-qas?p_p_id=qahelpdesk_WAR_qahelpdeskportlet&p_p_lifecycle=0&p_p_state=normal&p_p_mode=view&p_p_col_id=column-2&p_p_col_count=1&_qahelpdesk_WAR_qahelpdeskportlet_searchUniqueIds=185&_qahelpdesk_WAR_qahelpdeskportlet_searchTopic=empty&_qahelpdesk_WAR_qahelpdeskportlet_searchScope=empty&_qahelpdesk_WAR_qahelpdeskportlet_searchKeywords=&_qahelpdesk_WAR_qahelpdeskportlet_searchStatusFlag=1&_qahelpdesk_WAR_qahelpdeskportlet_searchDeletedFlag=0&_qahelpdesk_WAR_qahelpdeskportlet_searchFaqFlag=-1&_qahelpdesk_WAR_qahelpdeskportlet_searchFromDate=&_qahelpdesk_WAR_qahelpdeskportlet_searchToDate=&_qahelpdesk_WAR_qahelpdeskportlet_searchTags=&_qahelpdesk_WAR_qahelpdeskportlet_searchChapter=0&_qahelpdesk_WAR_qahelpdeskportlet_cur=&_qahelpdesk_WAR_qahelpdeskportlet_delta=&_qahelpdesk_WAR_qahelpdeskportlet_qaId=1734&_qahelpdesk_WAR_qahelpdeskportlet_jspPage=%2Fhtml%2Fadministration_portlet%2Fview_qa.jsp

http://echa.europa.eu/support/qas-support/search-qas?p_p_id=qahelpdesk_WAR_qahelpdeskportlet&p_p_lifecycle=0&p_p_state=normal&p_p_mode=view&p_p_col_id=column-2&p_p_col_count=1&_qahelpdesk_WAR_qahelpdeskportlet_searchUniqueIds=185&_qahelpdesk_WAR_qahelpdeskportlet_searchTopic=empty&_qahelpdesk_WAR_qahelpdeskportlet_searchScope=empty&_qahelpdesk_WAR_qahelpdeskportlet_searchKeywords=&_qahelpdesk_WAR_qahelpdeskportlet_searchStatusFlag=1&_qahelpdesk_WAR_qahelpdeskportlet_searchDeletedFlag=0&_qahelpdesk_WAR_qahelpdeskportlet_searchFaqFlag=-1&_qahelpdesk_WAR_qahelpdeskportlet_searchFromDate=&_qahelpdesk_WAR_qahelpdeskportlet_searchToDate=&_qahelpdesk_WAR_qahelpdeskportlet_searchTags=&_qahelpdesk_WAR_qahelpdeskportlet_searchChapter=0&_qahelpdesk_WAR_qahelpdeskportlet_cur=&_qahelpdesk_WAR_qahelpdeskportlet_delta=&_qahelpdesk_WAR_qahelpdeskportlet_qaId=1734&_qahelpdesk_WAR_qahelpdeskportlet_jspPage=%2Fhtml%2Fadministration_portlet%2Fview_qa.jsp
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mixtures according to the CLP criteria. As a consequence, importers also need to classify and 
label imported substances even if only for their own use. 


Note that the obligation to classify, label and package (Article 4 of the CLP Regulation) applies 
irrespective of the quantity of the substance. Therefore, it also concerns the small amounts of 
substances or mixtures that are supplied to a test house or laboratory. 


For more information about the application of the CLP criteria for physical, health and 
environmental hazards, please consult the Guidance on the application of the CLP criteria. It is 
also recommended to view the “Classification” section on ECHA website. 


 
3.1.5 Notification to the C&L Inventory 
The manufacturer or importer of a substance for the purpose of SR&D, who places that 
substance on the market and who has not already submitted a registration6, needs 
(irrespective of the quantity) to notify to the ECHA Classification & Labelling (C&L) Inventory 
the information related to its classification and labelling if the substance meets the criteria for 
classification as hazardous (Article 40 of the CLP Regulation). The same applies to an SR&D 
substance contained in a mixture, if the mixture is classified due to the presence of this 
substance. ECHA will publish certain information notified to the C&L Inventory on its website. 
The information that will not be published includes:  


− the name of the notifier,  


− the IUPAC name where the notifier has justified its confidentiality in IUCLID and 
provided a public chemical name that can be displayed7. 


For more information please consult Practical Guide 7: How to notify substances to the 
Classification and Labelling Inventory. It is also advised to view the Notification to the C&L 
Inventory section on the ECHA website. 


 
3.1.6 Information in the supply chain 
Manufacturers, importers or downstream users of a substance or mixture for SR&D purposes 
who place such substances or mixtures on the market are obliged to follow the provisions of 
Article 31(1) of the REACH Regulation which requires the supplier of substances (or mixtures) 
to provide the recipient with a safety data sheet (an SDS) formatted according to Annex II 
of REACH, whenever the following criteria apply: 


 


(Until 31 May 2015:) 
 
“(a) where a substance meets the criteria for classification as hazardous in accordance 
with Regulation (EC) No 1272/2008 or a mixture meets the criteria for classification as 
dangerous in accordance with Directive 1999/45/EC; or  


6 Note that the manufacturer or importer may have registered a substance for identified uses for a certain tonnage 
band and he may however perform SR&D with additional quantities (even if below one tonne).  


7 For more information on how to derive a public name in the classification and labelling inventory for research 
substances please follow the technical instructions set out in Data Submission Manual 12 – How to Prepare and Submit 
a Classification & Labelling Notification Using IUCLID.  


                                           



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-clp

http://echa.europa.eu/regulations/clp/classification

http://echa.europa.eu/web/guest/information-on-chemicals/cl-inventory-database

http://echa.europa.eu/web/guest/practical-guides

http://echa.europa.eu/web/guest/practical-guides

http://echa.europa.eu/regulations/clp/cl-inventory/notification-to-the-cl-inventory

http://echa.europa.eu/regulations/clp/cl-inventory/notification-to-the-cl-inventory

http://echa.europa.eu/web/guest/support/dossier-submission-tools/reach-it/data-submission-industry-user-manuals

http://echa.europa.eu/web/guest/support/dossier-submission-tools/reach-it/data-submission-industry-user-manuals
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(b) where a substance is persistent, bioaccumulative and toxic or very persistent and 
very bioaccumulative in accordance with the criteria set out in Annex XIII; or  
(c) where a substance is included in the list established in accordance with Article 59(1) 
for reasons other than those referred to in points (a) and (b).” (where the latter list 
corresponds to the so called “candidate list”8


 for authorization (list published on ECHA 
website, see link in the footnote). 
 
As of June 1, 2015 (a) above changes to: 


 
“(a) where a substance or mixture meets the criteria for classification as hazardous in 
accordance with Regulation (EC) No 1272/2008; or”  
 
(and criteria (b) and (c) remain as above). 


 
For more information on for which substances and mixtures SDSs need to be provided and by 
whom, please consult the Guidance on the compilation of safety data sheets.  


If the supplier does not have to provide an SDS according to Article 31, he has to provide the 
recipient with other information according to Article 32 of the REACH Regulation. Note 
however that, in practice, if none of the conditions described in Article 32 (b), (c) or (d) apply 
(i.e. if the substance is not the subject of authorisation, it is not restricted and no information 
is necessary to enable appropriate risk management measures to be identified and applied) 
then no other information is needed under Article 32 for a substance or mixture for which an 
SDS is not required.  


It is also important to check whether a substance (as such or in a mixture) used in SR&D 
might be identified as substance of very high concern (SVHC) and placed on the Candidate List 
of Substances of Very High Concern for Authorisation. Please note that inclusion of a substance 
on the Candidate List may result in legal obligations for suppliers of substances on their own or 
in mixtures, namely: 


• EU and EEA9 suppliers of a substance on the Candidate List have to provide their 
customers with an SDS from the date of inclusion of the substance on the Candidate 
List; 


• Each EU and EEA supplier of a mixture not classified as dangerous according to the 
Dangerous Preparation Directive (DPD)10 have to provide the recipients, at their 
request, with an SDS if the mixture contains at least one substance on the Candidate 
List and the individual concentration of this substance in the mixture is ≥ 0.1% (w/w) 
for non-gaseous mixtures, if the substance has been included in the candidate list for 
reasons other than posing human health or environmental hazards11. 


Furthermore, for SVHC substances contained in articles, the provisions of Article 33 of REACH 
(Duty to communicate information on substances in articles) may also apply.  


8 http://echa.europa.eu/web/guest/addressing-chemicals-of-concern/authorisation/substances-of-very-high-concern-
identification/candidate-list-of-substances-of-very-high-concern-for-authorisation  


9 European Economic Area 
10 Until 1 June 2015, the mixtures can be classified according to the DPD. However after 1 June 2015 (at latest) 
mixtures must be classified, labelled and packaged according to CLP. 
11 Legal reference: Article 31 (3) (a) and (b) of the REACH Regulation. 


                                           



http://echa.europa.eu/guidance-documents/guidance-on-reach

http://echa.europa.eu/web/guest/addressing-chemicals-of-concern/authorisation/substances-of-very-high-concern-identification/candidate-list-of-substances-of-very-high-concern-for-authorisation

http://echa.europa.eu/web/guest/addressing-chemicals-of-concern/authorisation/substances-of-very-high-concern-identification/candidate-list-of-substances-of-very-high-concern-for-authorisation
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For more information about communication obligations for SVHC substances contained in 
articles, please consult the Guidance on requirements for substances in articles. 


A summary of obligations for substances used in SR&D (and comparison with those 
for PPORD) is provided in Appendix 1 to this guidance document. 


 
3.2  Substances used in product and process orientated research 
(PPORD) 


3.2.1 Exemption from registration obligation for PPORD substances in 
quantities of 1 tonne per year or more 
In order to promote innovation, Article 9 of REACH specifies that substances manufactured or 
imported on their own or in mixtures, as well as substances incorporated in articles or 
imported in articles for the purpose of PPORD can be exempted from the registration obligation 
for a period of five years. A manufacturer or importer of a substance (on its own or in a 
mixture) or producer of articles containing a substance (that would otherwise need to be 
registered) is exempted from the obligation to register the quantities of the substance 
manufactured or imported only for the purpose of PPORD according to Article 9(1) of REACH.  
To benefit from the exemption a company needs to submit a PPORD notification to ECHA 
according to Article 9(2) (see 3.2.1.1 below).  


Upon request, ECHA may extend the exemption period for up to a further five years (or ten 
years in case of medicinal products for human or veterinary use or substances that are not 
placed on the market). The notifier needs to present the research and development program to 
demonstrate that such an extension is justified (see section 6 of this guidance document). 


The exemption from registration for the purpose of PPORD applies only to the quantity of 
substance manufactured or imported for the purpose of PPORD by a manufacturer, importer or 
a producer of the articles. It requires that the notifier carry out the PPORD himself or in 
cooperation with listed customers referred to under Article 9 (1) of REACH). The REACH 
Regulation does not impose a limit on the quantities of the substance to be manufactured, 
imported, incorporated in articles or imported in articles, provided that the quantities are 
limited to the purpose of PPORD.  
 
Importantly, the quantities of a substance that have been notified for PPORD must not be 
made available to the general public12 at any time on their own, in a mixture or in an article. 
The notifier must also ensure that remaining quantities are recollected after the end of the 
exemption period. Any other quantity of the same substance not used for PPORD is subject to 
the registration obligations.  
 
Substances used for PPORD must be handled in reasonably controlled conditions, in 
accordance with the requirements of the applicable legislation13 for the protection of workers 


12 Note that the “general public” is not limited to the general public within the EU market, since any “general public” 
would be inconsistent with the concept that  the substance “is not yet intended to be placed on the market to an 
indefinite number of customers because its application in  mixtures or articles still requires further research and 
development” in Recital 28 of the REACH Regulation.  


13 This covers all applicable, EU, national, regional or local legislation on environmental protection or health and safety 
at work. It includes the REACH and CLP Regulations and, for example, the following:  


– Directive 89/391/EEC on the introduction of measures to encourage improvements in the safety and health of 
workers at work, as amended by Regulation (EC) No 1882/2003, Directive 2007/30/EC and Regulation (EC) 
1137/2008;   
 


                                           


 



http://echa.europa.eu/guidance-documents/guidance-on-reach

http://eur-lex.europa.eu/search.html?instInvStatus=ALL&or0=DTS%3D3,DTS%3D0&or1=DTT%3DL&DTN=0391&DTA=1989&qid=1399556205663&DTS_DOM=PUBLISHED_IN_OJ&type=advanced&lang=en&SUBDOM_INIT=PUBLISHED_IN_OJ&DTS_SUBDOM=PUBLISHED_IN_OJ

http://eur-lex.europa.eu/search.html?instInvStatus=ALL&or0=DTS%3D3,DTS%3D0&or1=DTT%3DR&DTN=1882&DTA=2003&qid=1399556262523&DTS_DOM=PUBLISHED_IN_OJ&type=advanced&lang=en&SUBDOM_INIT=PUBLISHED_IN_OJ&DTS_SUBDOM=PUBLISHED_IN_OJ

http://eur-lex.europa.eu/search.html?instInvStatus=ALL&or0=DTS%3D3,DTS%3D0&or1=DTT%3DL&DTN=0030&DTA=2007&qid=1399556312418&DTS_DOM=PUBLISHED_IN_OJ&type=advanced&lang=en&SUBDOM_INIT=PUBLISHED_IN_OJ&DTS_SUBDOM=PUBLISHED_IN_OJ

http://eur-lex.europa.eu/search.html?instInvStatus=ALL&or0=DTS%3D3,DTS%3D0&or1=DTT%3DR&DTN=1137&DTA=2008&qid=1399556358042&DTS_DOM=PUBLISHED_IN_OJ&type=advanced&lang=en&SUBDOM_INIT=PUBLISHED_IN_OJ&DTS_SUBDOM=PUBLISHED_IN_OJ

http://eur-lex.europa.eu/search.html?instInvStatus=ALL&or0=DTS%3D3,DTS%3D0&or1=DTT%3DR&DTN=1137&DTA=2008&qid=1399556358042&DTS_DOM=PUBLISHED_IN_OJ&type=advanced&lang=en&SUBDOM_INIT=PUBLISHED_IN_OJ&DTS_SUBDOM=PUBLISHED_IN_OJ
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and the environment14. Thus, REACH exempts PPORD notifiers from registering the substance 
for a limited period of time, but not from complying with the legislation on protection of 
workers and the environment. ECHA may impose conditions to ensure that these requirements 
are respected. The notifier is advised to consider the necessary measures and to implement 
them accordingly. 


In the following sub-sections, the guidance describes tasks and obligations for the different 
actors of the supply chain with regard to PPORD. 


3.2.1.1 Information that needs to be notified to ECHA in order to benefit from 
an exemption for PPORD 


To benefit from a PPORD exemption the manufacturer or importer of the substance or producer 
of the articles must submit to ECHA information according to Article 9(2) of the REACH 
Regulation (see Appendix 2). This information may concern a PPORD activity carried out by the 
notifier alone or in cooperation with listed customers.  


Calculation of the volume in case of PPORD exemption 


If a substance is also manufactured or imported for a purpose other than PPORD, in quantities 
of one tonne or more per year, then it has to be registered in the same way as any other 
substance (see the Guidance on registration). The quantity of the substance covered by the 
PPORD notification does not need to be included into calculations to determine the volume that 
needs to be registered. 


Example: If a company manufactures 11 tonnes per year of a substance, of which 2 tonnes 
are for PPORD, the registration obligation is defined by the 9 tonnes per year, which are not 
used for PPORD. The company will have also to submit for that substance a PPORD notification 
dossier for 2 tonnes.  


 


3.2.2 Authorisation under REACH 
The provisions on authorisation also apply to the use of a substance for PPORD purposes 
(irrespective of the tonnage used). Annex XIV can specify if the authorisation requirement 
does not apply to PPORD and, if not, the maximum quantity exempted from the authorisation 
provisions (see Article 56(3) of the REACH Regulation). In simple terms: an authorisation is 
required for a substance listed in Annex XIV and used for PPORD, unless it is exempted. 
Information on exempted uses can be found in the column “Exempted (categories of) uses” in 


– Directive 2010/75/EU on industrial emissions (Integrated Pollution Prevention and Control); 
  


– Directive 98/24/EC on the protection of the health and safety of workers from the risks related to chemical 
agents at work, as amended by Directive 2007/30/EC; 
 


– Directive 2000/60/EC establishing a framework for Community action in the field of water policy (Water 
Framework Directive), as amended by Decision No 2455/2001/EC, Directive 2008/32/EC and Directive 
2009/31/EC;   
 


– Directive 2004/37/EC on the protection of workers from the risks related to exposure to carcinogens or 
mutagens at work. 
 


14 Thus, “reasonably controlled conditions” refer to the requirements for the protection of workers and the 
environment. 


 



http://echa.europa.eu/guidance-documents/guidance-on-reach

http://eur-lex.europa.eu/search.html?instInvStatus=ALL&or0=DTS%3D3,DTS%3D0&or1=DTT%3DL&DTN=0075&DTA=2010&qid=1399556409483&DTS_DOM=PUBLISHED_IN_OJ&type=advanced&lang=en&SUBDOM_INIT=PUBLISHED_IN_OJ&DTS_SUBDOM=PUBLISHED_IN_OJ

http://eur-lex.europa.eu/search.html?or0=DTS%3D3,DTS%3D0&instInvStatus=ALL&text=safety&or1=DTT%3DL&DTN=0024&qid=1397052624930&DTA=1998&DTS_DOM=PUBLISHED_IN_OJ&textScope=ti-te&type=advanced&lang=en&SUBDOM_INIT=PUBLISHED_IN_OJ&DTS_SUBDOM=PUBLISHED_IN_OJ

http://eur-lex.europa.eu/search.html?instInvStatus=ALL&or0=DTS%3D3,DTS%3D0&or1=DTT%3DL&DTN=0030&DTA=2007&qid=1399556312418&DTS_DOM=PUBLISHED_IN_OJ&type=advanced&lang=en&SUBDOM_INIT=PUBLISHED_IN_OJ&DTS_SUBDOM=PUBLISHED_IN_OJ

http://eur-lex.europa.eu/search.html?or0=DTS%3D3,DTS%3D0&instInvStatus=ALL&text=water%20policy&or1=DTT%3DL&DTN=0060&qid=1397052673753&DTA=2000&DTS_DOM=PUBLISHED_IN_OJ&textScope=ti-te&type=advanced&lang=en&SUBDOM_INIT=PUBLISHED_IN_OJ&DTS_SUBDOM=PUBLISHED_IN_OJ

http://eur-lex.europa.eu/search.html?instInvStatus=ALL&or0=DTS%3D3,DTS%3D0&or1=DTT%3DD,DTT%3DM,DTT%3DJ,DTT%3DS&DTN=2455&DTA=2001&qid=1399556514558&DTS_DOM=PUBLISHED_IN_OJ&type=advanced&lang=en&SUBDOM_INIT=PUBLISHED_IN_OJ&DTS_SUBDOM=PUBLISHED_IN_OJ

http://eur-lex.europa.eu/search.html?instInvStatus=ALL&or0=DTS%3D3,DTS%3D0&or1=DTT%3DL&DTN=0032&DTA=2008&qid=1399556561529&DTS_DOM=PUBLISHED_IN_OJ&type=advanced&lang=en&SUBDOM_INIT=PUBLISHED_IN_OJ&DTS_SUBDOM=PUBLISHED_IN_OJ

http://eur-lex.europa.eu/search.html?instInvStatus=ALL&or0=DTS%3D3,DTS%3D0&or1=DTT%3DL&DTN=0031&DTA=2009&qid=1399556598541&DTS_DOM=PUBLISHED_IN_OJ&type=advanced&lang=en&SUBDOM_INIT=PUBLISHED_IN_OJ&DTS_SUBDOM=PUBLISHED_IN_OJ

http://eur-lex.europa.eu/search.html?instInvStatus=ALL&or0=DTS%3D3,DTS%3D0&or1=DTT%3DL&DTN=0031&DTA=2009&qid=1399556598541&DTS_DOM=PUBLISHED_IN_OJ&type=advanced&lang=en&SUBDOM_INIT=PUBLISHED_IN_OJ&DTS_SUBDOM=PUBLISHED_IN_OJ

http://eur-lex.europa.eu/search.html?or0=DTS%3D3,DTS%3D0&instInvStatus=ALL&text=protection%20of%20workers&or1=DTT%3DL&DTN=0037&qid=1397052733586&DTA=2004&DTS_DOM=PUBLISHED_IN_OJ&textScope=ti-te&type=advanced&lang=en&SUBDOM_INIT=PUBLISHED_IN_OJ&DTS_SUBDOM=PUBLISHED_IN_OJ
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Annex XIV15. 


For more information on the authorisation process, please consult the Guidance on the 
preparation of an application for authorisation and Questions and Answers on application for 
authorisation. It is also advised to visit the “Authorisation” section on ECHA website. 


 


3.2.3 Restrictions under REACH 
Restrictions under Annex XVII to the REACH Regulation apply to PPORD by default. Annex XVII 
shall specify in Column 2 (“Conditions of restriction”) if the restriction shall not apply to PPORD 
and, if so, the maximum quantity exempted from the restriction (see Article 67(1) of the 
REACH Regulation). In simple terms: a restriction applies to the PPORD use of a substance, 
unless it is explicitly exempted in Annex XVII16.  


For more information about restriction, please consult the Guidance for the preparation of 
Annex XV dossiers for restrictions. It is also recommended to visit the “Restriction” section on 
the ECHA website. 


 
3.2.4 Classification according to CLP 
If a substance or a mixture containing the substance used for PPORD is going to be 
placed on the market it must be classified (Article 4(1) of CLP).  
In addition, for substances not placed on the market which need either to be registered 
(Article 4(2) (a) of CLP) or notified for PPORD (Article 4(2)(b) of CLP) a classification is also 
required. Therefore, the classification obligation always applies to substances used for 
PPORD. The obligation to classify a mixture containing a PPORD substance only applies if it is 
placed on the market. 
 
The supplier or importer of a substance used for PPORD or a mixture containing it must classify 
the substance or mixture according to the available information. He must classify label and 
package hazardous substances according to the CLP criteria and (until 1 June 2015) can 
classify, label and package mixtures according to the DPD17. After 1 June 2015 (at the latest) 
mixtures must also be classified, labelled and packaged according to CLP.  
For more information on application of the CLP criteria for classification, please consult the 
Guidance on the application of the CLP criteria. It is also recommended to view the 
“Classification” section on the ECHA website. 
 
 
3.2.5 Notification to the C&L Inventory 
The manufacturer or importer of a substance for the purpose of PPORD, who places that 
substance on the market needs (irrespective of the quantity) to notify to the ECHA 
Classification & Labelling (C&L) Inventory the information related to the classification and 
labelling if the substance meets the criteria for classification as hazardous. This obligation also 
applies to substances used for PPORD contained in mixtures, if the mixture is classified due to 


15 Note: for volumes below 1 tonne per annum see also section 3.1.2 above (SR&D). 


16 Note: for volumes below 1 tonne per annum see also section 3.1.3 above (SR&D). 


17 Mixtures can also be voluntarily classified according to CLP before 1 June 2015, in which case the label and package 
must also already be in accordance with CLP.  


                                           



http://echa.europa.eu/guidance-documents/guidance-on-reach

http://echa.europa.eu/guidance-documents/guidance-on-reach
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the presence of this substance. Please note that certain information notified to the C&L 
Inventory will be published on ECHA website. The information that will not be published 
includes:  


– the name of the notifier,  
 


– the IUPAC name where the notifier has justified its confidentiality in IUCLID and 
provided a public chemical name that can be displayed18.  
 


If neither available test data nor any other adequate information source indicates that a 
substance should be classified for a physical, health or environmental hazards, a notification to 
the C&L Inventory is not required. For more information please consult Practical Guide 7: How 
to notify substances to the Classification and Labelling Inventory. It is also advised to view the 
“Notification to the C&L Inventory” section on the ECHA website. 


 
3.2.6 Information in the supply chain 
A manufacturer or importer of a substance or mixture, who has notified the use for PPORD and 
not registered the substance, must not make it available to the general public, i.e. it may only 
be made available to listed customers. However, if he supplies it to one of his listed customers 
in the course of the PPORD activity, he must provide that listed customer with an SDS 
formatted according to Annex II of the REACH Regulation, whenever a substance or mixture 
meets one or more of the criteria laid down in Article 31 (described above in sub-section 3.1.6 
of this guidance document).  


For more information on for which substances and mixtures SDSs need to be provided and by 
whom, please consult the Guidance on the compilation of safety data sheets. 


If the supplier does not have to provide an SDS according to Article 31, he has to provide the 
listed customer with other information according to Article 32 of REACH. Note however that, 
in practice, if none of the conditions described in Article 32 (b), (c) or (d) apply (i.e. if the 
substance is not the subject of authorisation, it is not restricted and no information is 
necessary to enable appropriate risk management measures to be identified and applied) then 
no other information is needed under Article 32 for a substance or mixture for which an SDS 
is not required. 


 


 
3.2.7 Downstream use of substances for PPORD 
A downstream user (DU) cannot submit a PPORD notification. Since a DU is not obliged to 
submit a registration, a notification, which would exempt him from the registration obligation, 
is devoid of any effect. 


The obligations under the REACH Regulation for a DU using a substance for the purpose of 
PPORD may differ, depending on whether the PPORD activity is covered by a PPORD 
notification made by the manufacturer or importer of the substance. These two situations are 
described below: 


a) DU is included as a listed customer in a PPORD notification submitted by his 


18 For more information on how to derive a public name in the classification and labelling inventory for research 
substances please follow the technical instructions set out in Data Submission Manual 12 – How to Prepare and Submit 
a Classification & Labelling Notification Using IUCLID.  
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supplier 


In this situation, the substance is not registered but the supplier has notified it as a PPORD 
substance. The DU must use the substance only for the purpose of PPORD. The DU operates 
under the responsibility of this supplier (the notifier) and is obliged to implement the 
conditions communicated by the supplier (including any conditions imposed by ECHA). If the 
DU wants to use the substance for other purposes, the substance has to be registered for that 
use by the manufacturer or importer. If the DU stops using the substance for PPORD purposes 
and thereby ends the cooperation with the notifier, he needs to inform his supplier, who will 
then be able to update his notification by removing the DU from the listed customers and 
possibly reducing the tonnage notified. 


PPORD activity with listed customers is by definition carried out “in cooperation” with them". 
However, it may be advisable for the notifier to make contractual arrangements as a condition 
of supplying the substance that the notifier is informed (inter alia) in case of cessation of the 
activity. In this way, he can comply with his duty to ensure that the conditions to benefit from 
the PPORD exemption continue to be fulfilled (including collecting all remaining quantities). 


b) DU himself uses the registered substance for PPORD 


A DU may also carry out a PPORD activity of his own on a substance. In this case the DU 
himself uses the registered substance for PPORD, under his own responsibility (i.e. the PPORD 
use is not covered by the M/I registration). Naturally, the DU will not be listed as a listed 
customer for this activity. Also in this case, the DU need not (and cannot) submit a PPORD 
notification, since the substance has already been registered. However, the normal 
obligations of a downstream user apply with certain exceptions, as described in the 
Guidance for Downstream Users and summarised below. 


Provided that “the risks to human health and the environment are adequately controlled, in 
accordance with the requirements of legislation for the protection of workers and the 
environment”, the DU is exempted from preparing a CSR for the use under PPORD, even if his 
conditions of use are not covered in the extended SDS of his supplier or the use is advised 
against (see Article 37(4)(f) of the REACH Regulation). In this case, the DU has to report to 
ECHA the information specified in Article 38(2) of REACH Regulation (Obligation for 
downstream users to report information) within six months after receiving an SDS from the 
supplier that contains a registration number. Please note that the obligation to report to ECHA 
does not apply for the use in PPORD if this use is at a volume of less than 1 tonne per year 
(Article 38(5) of the REACH Regulation). The DU of a substance used for the purpose of PPORD 
has otherwise the same obligations under REACH as for any  substance used for other 
purposes. The general rules on information down the supply chain therefore apply. Note that a 
substance with which a DU carries out process and product orientated research and 
development could be subject to authorisation requirements or restrictions. Detailed 
information on these obligations is presented in the Guidance for Downstream Users.  


 
3.2.8 Considerations before making a PPORD notification 
Prior to a the submission of a PPORD notification for a substance to ECHA, the potential PPORD 
notifier needs to determine whether the activity he carries out alone or in cooperation with 
listed customers is within the scope of the definition of product and process orientated 
research and development (Article 3(22)), because the notification will only exempt the notifier 
from the registration obligation for quantities imported or manufactured for the purpose of 
PPORD.  


In addition, the notifier must ensure, based on the properties of the substance, that the 
substance will be handled in reasonably controlled conditions for the protection of workers and 



http://echa.europa.eu/guidance-documents/guidance-on-reach
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the environment.  


A notifier should assemble and keep available all the information he requires to carry out his 
duties under REACH. In particular, the following considerations should be taken into account to 
collect the appropriate information necessary to establish that his PPORD notification is within 
the scope of the definition of product and process orientated research and development and 
that the substance is handled in reasonably controlled conditions: 


1. Is the substance manufactured or imported for the purpose of PPORD as defined above? 


2. How will the notifier ensure that the substance will not be made available to the general 
public at any time? How will he ensure that he tracks all quantities of the substance and 
ensures that remaining quantities are recollected for disposal? 


3. How will the notifier ensure that only his staff and the staff of listed customers can be 
exposed to the substance?  


4. How will the notifier ensure that the substance will be handled in reasonable controlled 
conditions, in accordance with the requirements for the protection of workers and the 
environment? To do this, he should identify the applicable rules and the appropriate risk 
management measures described therein.  


Guidance on risk management measures and use description is available in the Guidance on 
information requirements and chemical safety assessment.  


It should be noted that ECHA may impose conditions as described in sub-section 7.2 of this 
guidance and this possibility should also be taken into account. The above considerations 
should make it easier for the PPORD notifier and his listed customers to comply with most of 
the conditions that ECHA may impose. 


3.2.8.1 Deciding whether to submit a notification  for use of a substance in 
PPORD activities that take place outside the EU/EEA and whether to list non-
EU/EEA customers 


Article 9 does not make any specific reference to substances manufactured for export for the 
purposes of REACH. However, the question may arise as to whether a PPORD notification 
should be made for activities that will only be carried out outside the EU/EEA (i.e. exported 
substances). A related question arises for both the cases where the notification is for activities 
outside the EU/EEA only and cases where some of the customers for the PPORD use are from 
within the EU/EEA market and others are outside it – that is whether details of customers for 
substances to be exported for PPORD use should be included in the list of customers with 
whom cooperation is carried out in any notification made. 


The aim of Article 9 provisions is to give a manufacturer a basis on which to be exempted from 
registration obligations. Normally a registration would be needed for any substance 
manufactured at a volume of over one tonne per year that is not subject to any exemption; 
this obligation applies also for substances manufactured within the EU for the purposes of 
exports to non-EU/EEA markets. In practice, the manufacturer of a substance for non-EU 
PPORD purposes has therefore only two choices: 


i. Make a PPORD notification in which the non-EU/EEA customer is transparently listed 
(either as sole listed customer or as one of a list of customers that may also include 
other customers inside/outside the EU/EEA) together with other necessary information 
to demonstrate that he is entitled to benefit from the exemption; 


ii. Register any quantities of the substance manufactured above 1 tonne per annum that 
are not covered by any PPORD notification (as per (i)) above) or otherwise exempted 



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
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from Registration by different provisions of the REACH Regulation.  


 
3.2.9 Compliance with conditions imposed by ECHA 
ECHA may impose conditions to ensure that the conditions mentioned in Article 9(4) REACH 
are fulfilled. For this purpose, ECHA may also ask a manufacturer or importer of a substance, 
who has submitted a PPORD notification, to provide additional information necessary to set 
conditions in accordance with Article 9(4). A manufacturer or importer has to comply with any 
conditions imposed by ECHA. For more information on conditions that may be imposed by 
ECHA, please consult section 7 of this guidance document. 
 
A summary of obligations for substances used in PPORD (and comparison with those 
for SR&D) is provided in Appendix 1 to this guidance document. 


 
 
4. PPORD notification dossier 


4.1 Information requirements 


In accordance with Article 9(2), a manufacturer or importer or producer of articles who notifies 
ECHA of his intention to carry out PPORD by himself or in cooperation with listed customers on 
a substance, is exempted from the registration obligation. For that purpose, the notifier has to 
submit an electronic IUCLID dossier to ECHA with the following information: 


(a) the identity of the manufacturer or importer or producer of articles as specified in 
section 1 of Annex VI:; 


(b) the identity of the substance, as specified in section 2 of Annex VI:;  


The notifier has to ensure that possible variations in the composition of the substance 
(that may be foreseen under the scientific experimentation) are taken into 
consideration when information is reported in accordance with section 2 of Annex VI. 
Detailed guidance on identification and naming of substances can be found in the 
Guidance for identification and naming of substances under REACH and CLP.  


(c) the classification of the substance as specified in section 4 of Annex VI, if any; 


(d) the estimated quantity as specified in section 3.1 of Annex VI: the information to be 
submitted consists of the estimated quantity of the substance to be manufactured or 
imported for the purpose of PPORD for the calendar year of the notification.  


(e) the list of customers with whom PPORD cooperation is carried out, including their 
names and addresses. 


The notifier may decide to include in his notification dossier any further information that he 
regards as relevant in order to demonstrate that the definition of PPORD given in the Article 
3(23) and the conditions under Article 9(4) are fulfilled. That information may include a list of 
applicable legislation and measures (operational conditions (OC) and risk management 
measures (RMMs)) applied to control releases to environment and to control exposure of 
workers.  


 
4.1.1 Preparation of the PPORD notification dossier, IT submission and 


invoicing 
A PPORD notification dossier must be created using the IUCLID software (International Uniform 
Chemical Information Database) and submitted to ECHA using the submission functionality in 



http://echa.europa.eu/guidance-documents/guidance-on-reach
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the REACH-IT portal. All parties can download free of charge the latest version of IUCLID from 
the IUCLID website (http://iuclid.eu), if used for non-commercial purposes. Before creating a 
substance dataset and a dossier, it is strongly recommended to read carefully the relevant 
Data Submission Manuals: 


- Data Submission Manual 1: How to prepare and submit a PPORD notification; 


- Data Submission Manual 4: How to Pass Business Rule Verification ("Enforce Rules"); 


- Data Submission Manual 5: How to complete a Technical Dossier for Registrations and 
PPORD Notifications. 


For instructions on how to submit the notification dossier, please consult the REACH-IT 
Industry User Manuals that provide background information on REACH-IT and its link to the 
IUCLID website and application. Details are provided as well on how to sign-up in REACH-IT, 
account management and the submission procedures. Special attention should be given to 
Industry User Manual 6: Dossier Submission, which describes how to submit a PPORD 
notification dossier and how to view the submission data within REACH-IT. Upon receipt of a 
PPORD notification dossier, ECHA will undertake a completeness check of the submission, 
which includes a technical completeness check (TCC) of the PPORD notification dossier. The 
purpose of this technical completeness check is to ensure that all the information required by 
Article 9(2) of the REACH Regulation has been provided in the dossier.  


ECHA will issue a submission number and an invoice for the notification. The submission 
number will subsequently be replaced by the notification number19. The notifier must pay the 
relevant fee according to the Fee Regulation (EC) No 340/200820 after the invoice has been 
received. The invoice will contain the reference number to be quoted for the payment. ECHA 
will provide the PPORD notification number after verifying the completeness of the information 
and the payment of the relevant PPORD fee. The preparation and submission of a PPORD 
notification dossier using IUCLID is described briefly below. 


4.1.1.1 Signing-up in REACH-IT  


Signing-up in REACH-IT is the starting point for any data submission to ECHA. Please refer to 
the Industry User Manual 1: Getting started with REACH-IT, for a general overview of the 
system. Each company and party must create an account in REACH-IT, online, providing the 
required identification details (i.e. legal entity name, contact details and billing information). 


For more information, please consult Industry User Manual 2: Sign-up and account 
management and Industry User Manual 3: Login and Message Box. 


For step-by-step instructions on how to submit the PPORD notification dossier via REACH-IT, 
please consult Industry User Manual 6: Dossier Submission, which describes how to submit a 
PPORD notification dossier and how to view the submission data within REACH-IT. 


19 Please note: the notification number has the same format as a registration number (as both are assigned by REACH-
IT as reference numbers), but starts with the digit 04 (instead of 01); it is not a registration number. Its assignment 
demonstrates that a notification has been made and checked for completeness. 


20 As amended by Commission Implementing Regulation (EU) No 254/2013 of 20 March 2013 
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4.1.1.2 Using IUCLID 


After creation of a legal entity (i.e. Legal Entity Object (LEO)) in IUCLID or in REACH-IT, the 
notifier has to create the substance dataset in IUCLID, where the information on the substance 
can be entered. Please note that in the case of a PPORD notification, it is necessary to create 
the legal entities of the notifier and its customers (recipients). More information about legal 
entities can be found in the Industry User Manual Industry User Manual 2: Sign-up and 
account management and in the Data Submission Manual 1: How to prepare and submit a 
PPORD notification. 
It is possible to select the appropriate REACH template (REACH PPORD) in which the sections 
to be filled in for fulfilling the minimum requirements for a PPORD notification, such as the 
identity of the substance, its classification, the estimated quantity and the list of selected 
customers, are highlighted. It is however possible for the notifier to also report in the PPORD 
notification dossier any additional information on the substance.  
 
For clarity, links between the requested information as listed in Article 9(2), Annex VI 
(containing guidance on fulfilling the information requirements) and IUCLID are summarised in 
Table 1 below. 
 


Table 1: Links between Article 9(2), Annex VI and IUCLID sections 


 


1) Identity of the manufacturer or importer or producer of articles 


Information regarding the identity of the notifier as specified in Article 9(2)(a) and Annex VI 
(section 1) must be reported under the IUCLID Legal identity section. All fields and all 
information specified in section 1 of Annex VI have to be entered in IUCLID for the notification 
to be complete. Note however that the information in sections 1.2 and 1.3 of Annex VI are not 
relevant for the purpose of PPORD notification, since the concepts of joint submission and third 
party representative (TPR) appointed under Article 4 of the REACH Regulation referred to in 
these sections only apply to registration. 


 


Links between Article 9(2), Annex VI and IUCLID sections 


Article 9(2) Annex VI IUCLID 


(a) identity of the manufacturer or 
importer or producer of articles 


Section 1: General 
registrant information 


Legal identity section  
and Substance dataset: 
1.1 Identification 


(b) identity of the substance Section 2: Identification of 
the substance 


Substance dataset: 
 1.1 General information  
 1.2 Composition   
 1.4 Analytical information 


(c) classification and labelling Section 4: Classification 
and labelling 


Substance dataset:  
2 Classification & Labelling and 
PBT assessment 


(d) estimated quantity Section 3.1 Substance dataset: 
1.9 Product and process 
orientated research and 
development 


(e) listed customers  Substance dataset:  
1.8 Recipients 
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2) Identity of the substance 


The notifier needs to submit in section 1 (in particular sections 1.1, 1.2, 1.4) of the IUCLID 
Substance dataset sufficient information to enable the substance to be identified as referred to 
in Article 9(2)(b) and section 2 of Annex VI to the REACH Regulation. In particular, in section 
1.2 of the IUCLID dataset, the notifier has to ensure that possible variations in the composition 
of the substance (that may be foreseen under the scientific experimentation) are taken into 
account. 
 
Substance identification should be based on at least the substance identification parameters 
listed in REACH Annex VI, section 2:  
 


- the IUPAC and/or other name and other identifiers, e.g. CAS number, EC number 
(section 2.1); 


- the molecular and structural information (section 2.2); 


- the chemical composition (section 2.3). 


A substance is completely identified by its chemical composition, i.e. the chemical identity and 
the content of each constituent in the substance. Required information listed in section 2 of 
Annex VI must be documented as far as possible including the information on the substance, 
e.g. its composition, degree of purity, nature of impurities and information on the analytical 
methods used. The notifier is advised to consult the Guidance for identification and naming of 
substances under REACH and CLP to clearly identify and name his substance in the notification 
dossier. 


3) Classification and labelling 


The notifier has to specify in section 2 of the IUCLID Substance dataset the classification and 
labelling of his substance for physical, health and environmental hazards, if available. The 
available information on classification and labelling should be reported in section 2.1 - (GHS) of 
IUCLID, in accordance with the Global Harmonised System (GHS). Please note that since the 
entry into force of the CLP Regulation for substances (on 1 December 2010), the provision of 
classification and labelling information in section 2.2 (DSD-DPD) according to Directive 
67/548/EEC (DSD) has been optional.  


Further information on the documentation of the classification and labelling within IUCLID is 
provided in the Guidance on registration and in Data Submission Manual 1: How to prepare 
and submit a PPORD notification. It is also recommended to consult Data Submission Manual 
5: How to complete a technical dossier for registrations and PPORD notifications. In case the 
substance composition varies, it should be carefully evaluated whether this could have some 
impact on the classification and labelling of the substance.  


4) Estimated quantity 


The notifier must report the estimated quantity of the substance in the calendar year (of the 
notification) as specified in section 3.1 of Annex VI to the REACH Regulation. This estimate 
should be entered in section 1.9 of the IUCLID Substance dataset. 


5) Listed customers 


Unless the notifier undertakes the PPORD activity exclusively by himself, the notifier must 
identify in the IUCLID dossier any customer, with whom cooperation in the context of the 
PPORD notification is (to be) established. The information should be reported in section 1.8 of 
the IUCLID Substance dataset and must include as a minimum the name and address of the 
customer(s). More information can be found in Data Submission Manual 1: How to prepare and 
submit a PPORD notification and Data Submission Manual 5: How to complete a technical 
dossier for registrations and PPORD notifications. 
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6) Additional information 


The notifier has also the possibility to include in his notification dossier any further information 
he regards as relevant for the PPORD notification dossier. That information may include a list 
of applicable legislation and measures (OC and RMMs) applied to control releases to the 
environment and to control exposure of workers. Any such documentation is to be attached in 
the “Document” field or provided in the “Remarks” field in section 1.9 of the IUCLID Dossier. 
The SDS(s) submitted to the recipient(s) can be included in section 13 of the IUCLID dossier. 


4.1.2 Completeness check 
ECHA will undertake a completeness check of the notification within 2 weeks of the submission 
date (see Article 9(3) and (5) of the REACH Regulation). The completeness check verifies 
whether all the required information elements have been submitted and the payment of the 
fee has been received.  


If the notification dossier is incomplete, ECHA will inform the registrant before expiry of the 
two-week period, as to what further information is required in order for the notification to be 
complete, and set a reasonable deadline to supply it (Article 20(2) and Article 9(3)). If the fee 
has not been paid, ECHA will set an extended due date for the fee payment. The notifier must 
complete his notification accordingly.  


If the notification is not completed or the payment is not received by the deadline, ECHA will 
reject the notification.  


A very useful IUCLID application called “Validation Assistant plug-in” offers a notifier the 
possibility to check the completeness of his PPORD notification before he submits it to ECHA 
via REACH-IT. It is recommended to run the plug-in first on the substance dataset and then on 
the final dossier. Using the plug-in in both steps is vital to avoid any unnecessary failures and 
potential rejection if the submission is for a requested update. The latest version of the plug-in 
can be downloaded via the notifier’s IUCLID website account at: http://iuclid.echa.europa.eu. 
For further details, please refer to Data Submission Manual 5: How to complete a Technical 
Dossier for Registrations and PPORD Notifications. 


Only once the notification is complete will ECHA assign a notification number to the notification 
and a notification date, which will be the date of receipt of the notification dossier at ECHA. 
The notification number and notification date will immediately be communicated to the notifier. 
This information will also be forwarded to the Competent Authority of the Member State(s) 
(MSCA) in which the manufacture, import, production or product and process orientated 
research takes place. 


4.1.3 Fees 
The fees for the notification of a substance in accordance with Article 9(2) of the REACH 
Regulation are specified in Annex V of the Fee Regulation (EC) No 340/2008, as amended by 
Commission Implementing Regulation (EU) No 254/2013 of 20 March 2013.  


Where the notification is submitted by a micro, small or medium-sized enterprise (SME)21, 
ECHA will levy a reduced fee as set out in Table 1 of Annex V of the Fee Regulation. 


 


21 SME is defined in Commission Recommendation 2003/361/EC. 
                                           



http://iuclid.echa.europa.eu/

http://echa.europa.eu/web/guest/support/dossier-submission-tools/reach-it/data-submission-industry-user-manuals

http://echa.europa.eu/web/guest/support/dossier-submission-tools/reach-it/data-submission-industry-user-manuals

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32013R0254:EN:NOT

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32013R0254:EN:NOT

http://eur-lex.europa.eu/search.html?instInvStatus=ALL&text=recommendation&DTN=0361&DTA=2003&qid=1397052944579&DTS_DOM=PUBLISHED_IN_OJ&textScope=ti-te&type=advanced&lang=en&SUBDOM_INIT=PUBLISHED_IN_OJ&DTS_SUBDOM=PUBLISHED_IN_OJ
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4.1.4 When can the manufacture/import of the substance be started? 
The notifier may start the manufacture or import of substance or mixture or production of the 
article for the purpose of PPORD two weeks after the notification date communicated with the 
reference number by ECHA after receipt of the notification dossier, in the absence of any 
indication to the contrary (see Article 9(5)).  


The exemption from registration of the substance under PPORD applies for a period of 5 years 
starting from the notification date communicated by ECHA. 


 
5. PPORD notification update for new information 


5.1 Change of information or new information available 


The notified information about a PPORD may change over time. However, the notifier need not 
submit a new PPORD notification for which he would have to pay a new fee every time one of 
the elements contained in the notification of his PPORD changes. Instead, he may choose, if he 
so wishes, to update the notification.  


This can be relevant, e.g., where one of the following changes:  


• Estimated quantities 


• Classification and labelling of the substance 


• List of customers involved 


• Relevant new information on substance identification and composition (as long as the 
identity of the substance itself is not changed, in which case a new notification would be 
needed) 


For more detailed information please consult section 8.3 (Creating a new dossier to update a 
PPORD notification) of the Data Submission Manual 1: How to prepare and submit a PPORD 
notification. 


 
5.2  Cessation of the PPORD 


The notifier can inform ECHA about the cessation of the PPORD using a specific REACH-IT 
functionality. After the cessation of the PPORD, the notifier must register the substance, if he 
intends to keep manufacturing or importing it.  
 
For detailed step-by-step instructions on how to inform ECHA of cessation and restart of 
manufacture, please see chapter 3.4 of Industry User Manual 6: Dossier Submission. 
 
When the PPORD ceases (or the exemption expires), the notifier must re-collect  remaining 
quantities for disposal, unless he registers the substance.  
 
 
5.3 Types of PPORD notification updates 


REACH-IT makes a distinction between the “initial” submissions and “update” submissions. The 
“initial” submission is the first submission of a notification dossier for a substance. The 
“update” submissions are all subsequent submissions for that same substance and the same 



http://echa.europa.eu/web/guest/support/dossier-submission-tools/reach-it/data-submission-industry-user-manuals

http://echa.europa.eu/web/guest/support/dossier-submission-tools/reach-it/data-submission-industry-user-manuals

http://echa.europa.eu/web/guest/support/dossier-submission-tools/reach-it/data-submission-industry-user-manuals
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dossier with updated information. Therefore, an update submission always takes place after 
the initial submission is completed. The reasons for the submission of an update dossier are 
classified as either “spontaneous” or “further to a request”. Spontaneous updates can be made 
in the following situations:  
 


- Change of estimated quantities;  
 


- Change in classification; 
  


- Change in composition; 
 


- Additional analytical information; 
 


- Change of customers(s); 
 


- Extension (prolongation) of the exemption period for PPORD (see sub-section 6.1 of this 
guidance document). 


“Further to a request” updates are updates made to provide information explicitly requested by 
ECHA. Such an information request may arise, for example, after a decision by ECHA to 
request additional information in accordance with Article 9(4). In this case, the communication 
or decision number has to be quoted to allow association of the update submission with the 
communication or decision issued by ECHA. 


For more technical instructions on how to update the PPORD notification dossier via REACH-IT, 
please consult  Industry User Manual 6: Dossier Submission, which describes how to submit or 
update a PPORD notification dossier and how to view the submission data within REACH-IT. 


 
5.4 Using IUCLID for PPORD notification update 


The notifier may update his PPORD notification by submitting an updated IUCLID dossier, 
wherein reference to the latest previous PPORD submission number is made.  


The IUCLID dossier should be created according to instructions provided in sub-sections 4.1.1 
and 4.1.1.2, of this guidance document.  


Before submitting the dossier to ECHA, it is strongly recommended to check the completeness 
of the submission by using the Validation Assistant plug-in (former TCC plug-in). It is 
recommended to run the plug-in first on the substance dataset and then on the final dossier. 
Using the plug-in in both steps is vital for the notifier to avoid any unnecessary failures and 
potential rejection if the submission is for a requested update.  


In addition, by using the fee calculation plug-in the fee associated to the PPORD notification 
extension can be estimated. Both plug-ins can be downloaded from the IUCLID website.  


For more information on updating a PPORD notification in IUCLID please consult Data 
Submission Manual 1: How to prepare and submit a PPORD notification. 


 


 


 
6. Extension of the exemption from the obligation to register 


According to Article 9(7) of REACH Regulation, the PPORD notifier has the possibility to request 



http://echa.europa.eu/web/guest/support/dossier-submission-tools/reach-it/data-submission-industry-user-manuals

http://iuclid.echa.europa.eu/

http://echa.europa.eu/web/guest/support/dossier-submission-tools/reach-it/data-submission-industry-user-manuals

http://echa.europa.eu/web/guest/support/dossier-submission-tools/reach-it/data-submission-industry-user-manuals
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an extension of the five-year exemption period by a further maximum of five years, or by a 
further maximum of ten years in the case of substances to be used exclusively in the 
development of medicinal products for human or veterinary uses, or for substances that are 
not placed on the market22.  


The request for extension needs to be justified by the research and development programme. 
For this purpose it is advised to document the research and development programme 
(including objective, timelines and quantities manufactured or used). To justify the request for 
extension, the following considerations can be taken into account: 


• What are the improvements and achievements obtained during the first 5 years of 
exemption? 


• What result is expected to be achieved during the duration of the extension requested? 


The notifier should be able to provide: 


• scope and objectives of the foreseen R&D project;  


• main relevant tasks necessary to achieve the final aim;  


• main means and/or methods (i.e. field trials, laboratory activities, plant batches, 
customer testing, etc.) to perform the main relevant tasks; 


• schedule and foreseen timing for completing each of the identified project tasks and the 
overall R&D.  


The notifier should be able to support the need for an extension by providing the connection 
between the initial exemption and the R&D performed during the first 5 years and the new 
R&D program and its objectives. The process for requesting an extension of the exemption 
from registration is described in more detail in sub-section 6.1 below. 


After examination of the request, ECHA drafts a decision, and submits it for comments to the 
Competent Authority of each Member State (MSCA) in which the manufacture, import or 
product and process orientated research takes place. ECHA will take into account the 
comments received from the MSCA(s) in its final decision on the request (see Article 9(8)). 


The duration of the extension proposed by ECHA to MSCAs in the draft decision will be limited 
to a period that is justified by the R&D program submitted by the notifier and it may be shorter 
than five years. Once the notifier has a defined research and activity program and they know 
whether the PPORD activity will continue beyond the expiry date, they may eventually request 
a further extension of the exemption period to cover the full maximum term foreseen by the 
REACH Regulation. Since the extension period starts after the last day of the initial five-year 
exemption period, the notifier is recommended to submit his request for an extension of the 
exemption at least four months in advance to allow ECHA to examine the request and draft a 
decision, consult the relevant MS(s) and, potentially, revise the decision before issuing a 
decision on the request to the notifier. 


 
 


22 Note that any PPORD activity (other than in development of medicinal products for human or veterinary uses) which 
involves listed customers is automatically placing on the market and therefore cannot benefit from a 10 year 
exemption.     
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6.1 Request for an extension 


The exemption period ends after 5 years. However, notifiers can request an extension of the 
exemption period, if they have not finalised the PPORD within these five years. To do so, they 
can submit an extension request to ECHA via REACH-IT.  
 
The extension request currently takes the form of a notification update and it is indicated in 
the IUCLID dossier header as a spontaneous update of the current notification.  
When creating the dossier (step 6 of the IUCLID dossier creation wizard) the box "The 
submission is an update" must be ticked and then the last submission number related to the 
PPORD notification for which an extension is requested must be inserted ("Last submission 
number" field). In addition, the box "Spontaneous update" must be ticked and a new 
repeatable block of information has to be created (green cross button to be ticked). In that 
block, it is mandatory to select “extension of exemption period for PPORD” as the justification 
for the update. In case this information is not properly selected, the update will not be 
processed as a request for extension. 
 
A research and development programme that justifies the extension must be attached to this 
request in section 1.9 of IUCLID ("Product and process orientated research and development"). 
A template for providing information about the research and development program and 
reasons for request for extension is provided on the ECHA website 
(http://echa.europa.eu/support/dossier-submission-tools/reach-it/ppord) under the section 
“Related documents”.  
 
Upon submission of the extension request, the notifier will receive an invoice for a charge for 
the extension. After the charge is paid, ECHA will make a decision (in consultation with the 
relevant Member States) on whether the extension of the exemption is justified for the period 
requested. ECHA recommends submission of the extension request at least four months before 
the expiry date of the original exemption. This timeline enables ECHA to process the request 
on time, and ensures no interruption of the PPORD exemption. Payment of the fee should be 
made as soon as possible, but in any case within 30 days, as ECHA must await the payment of 
the fee before it can assess the extension request. 
 
 
7. Request for information and conditions that may be 
imposed by ECHA 


As detailed in Article 9(4) of the REACH Regulation, ECHA may decide to impose conditions on 
the PPORD activity at any time during the exemption period, with the aim of ensuring that the 
following requirements are fulfilled: 


• The substance will be handled only by staff of listed customers; 


• The substance will be handled in reasonably controlled conditions in accordance with 
the requirements of legislation for the protection of workers and the environment, 
including the Directives referred to in Article 2(4) of the REACH Regulation; 


• The substance will not be made available to the general public at any time, either in the 
form of the substance on its own, in a mixture or in an article; 


• Remaining quantities of the substance will be re-collected for disposal after the 
exemption period. 


ECHA may therefore ask the notifier to provide additional necessary information (7.1) that 



http://echa.europa.eu/support/dossier-submission-tools/reach-it/ppord
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allows a conclusion that either the conditions are fulfilled  or that there is a need for conditions 
to be imposed (examples of the latter in 7.2 below). 


 
7.1 Request by ECHA for additional necessary information from a 
PPORD notifier 


The information provided in the PPORD notification is relevant for ECHA in order to verify if 
legal requirements under Article 9(4) are fulfilled or to decide if conditions need to be imposed 
with the aim of ensuring that these requirements are fulfilled. To fulfill Article 9(4) 
requirements in each phase of the life cycle of the substance, the notifier should be able to 
demonstrate that: 


• he has identified the applicable legal requirements under the legislation for the 
protection of workers and the environment and he can ensure that those requirements 
are fulfilled; 
 


• he keeps track of the  quantities of substance used in the PPORD by himself and by 
listed customers. This include the amounts of the substance used as such, in mixtures 
or incorporated into articles, the amounts lost in the processes and the residual 
amounts which are recollected for disposal; 
 


• he is able to provide documentation (e.g. shipment documents, disposal documents, 
information on process losses, etc.) proving that these quantities are tracked.  


If the information provided in the PPORD notification does not allow ECHA to conclude that   
Article 9(4) requirements are fulfilled, ECHA may request additional information that is 
necessary to determine whether conditions should be imposed. 


Additional information requested by ECHA may include: 


 a list of applicable legislation and measures taken by the notifier and, where relevant, 
his listed customers to comply with this legislation, for example a description of the 
operational conditions (OC) and risk management measures (RMMs) applied to control 
releases to the environment and exposure of workers; 
 


 information on the quantities used to carry out the PPORD in order to ascertain that the 
substance is not made available to the general public at any point in time in any form;  
 


 written assurances that the substance is not provided to the general public; 
 


 written assurances about the appropriate re-collection for disposal at the end of the 
exemption period;  
 


 the identity of the substance as well as its composition has a direct impact on the 
potentially known physical, chemical, toxicological and eco-toxicological properties. 
Such properties may results in the classification of the substance. Without correct 
identification of the substance and information on its composition, it may be impossible 
to determine its hazardous properties and subsequently apply correct classification and 
labelling and therefore to ensure the application of reasonably controlled conditions. 
Thus, ECHA may need additional information for an unambiguous identification of the 
PPORD substance, information about the intrinsic properties of the substance and 
information on the correct classification and labelling; 
 


 other necessary information as identified by ECHA on a case-by-case basis. 
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The request will include a deadline for submission of the information. If the requested 
information is not submitted within the deadline ECHA will invite the relevant National 
Enforcement Authorities (NEA(s)) to take appropriate action. When all the necessary additional 
information has been supplied ECHA (in consultation with the Member States) will make a 
decision on what conditions (if any) should be imposed. 


 


7.2 Examples of possible conditions that may be imposed 


The following (non-exhaustive) list includes examples of conditions that ECHA may impose on 
notifiers of substance used in PPORD with the aim to ensure that requirements of Article 9(4) 
are fulfilled: 


i. to submit periodic overviews of the quantities manufactured, imported, used, lost, 
disposed of, etc.. ECHA will specify for each individual case whether the updates need 
only be sent to ECHA, only to the MSCA or to both; 


ii. to provide written assurance that the substance is only handled by staff of listed 
customers, that the substance is not made available to the general public and that any 
remaining quantity will be recollected for disposal after the exemption period; 


iii. to prove  that  the above-mentioned quantities are traceable23; 


Specifically, ECHA may impose on the notifier the obligation to provide information and 
documentation showing that traceability is ensured for these recorded quantities from 
the various sources and paths taken for the full duration of the PPORD activity; 


iv. to provide written assurance that the substance will be used in accordance with the 
requirements of legislation for protection of human health and the environment; the 
assurance can include a list of applicable legislation and measures; 


v. to provide appropriate documentation to describe OC and RMM 24, 25 applied to control 
exposure of workers or releases to the environment (i.e. to comply with the applicable 
legislation for the protection of workers and the environment); 


23 The notifier must be able to provide documented proof of these quantities (e.g. through shipment documents, 
disposal documents, information on process losses, on the substance fate, etc.). 


24 The information should describe the technical means used during the whole lifecycle of the substance, including 
potential accidents, to reasonably minimise emissions in the environment and any potential exposure: the procedural 
measures and control technologies, the cleaning and maintenance procedures, the training programme and authorising 
system for the personnel. The description should include the evaluation of the expected efficacy of those means in 
ensuring reasonably controlled conditions taking into account the substance characteristics, the process description, 
the consumption rate(s), the release rate(s), sewage treatment plant used, air emission abatement system selected, 
etc. 


25 The information should describe the technical means used during the whole lifecycle of the substance, including 
potential accidents, to reasonably minimise emissions in the workplaces and any potential exposure of workers: the 
procedural measures and control technologies, the cleaning and maintenance procedures, the training programme and 
authorising system for the personnel. The description should include the evaluation of the expected efficacy of those 
means in ensuring reasonably controlled conditions taking into account the substance characteristics, the process 
description, the consumption rate(s), the release rate(s), local exhaust ventilation used, the general and personal 
protective equipment (PPE) selected, etc. 
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vi. to provide a confirmation from all customers involved in the PPORD activity that their 
use takes place in compliance with the requirements of the legislation for the protection 
of workers and the environment; 


vii. to implement other conditions, as appropriate and on a case-by-case basis, if risks from 
using the substance are identified (limits in quantities, time, activities, etc.) relevant for 
each life stage of the substance. 


8. Confidentiality 


As underlined in Article 9(9), ECHA and the MSCAs concerned must always keep confidential 
any information submitted by the manufacturer or importer of a substance for the purpose of 
PPORD. 
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Appendix 1: Summary of the obligations for substances used 
in SR&D and PPORD 


Type of 
obligation 


Substance used in  
SR&D 


Substance used in  
PPORD 


Registration 


• not required for a substance 
used according to the definition 
of SR&D given in Article 3(23). 


• See sub-section 3.1.1 


• temporarily not required for a 
substance notified according to 
Article 9(2).  


• See sub-section 3.2.1 


Authorisation 


• not required if the use of 
substance falls within the 
definition of SR&D given in 
Article 3(23). 


•  See sub-section 3.1.2 


 


• required for a substance listed in 
Annex XIV and used in PPORD, 
unless exempted, cf. the column 
“Exempted (categories of) uses”  
in Annex XIV. 


• See sub-section 3.2.2 


Restriction 


• does not apply if the 
manufacture, use or placing on 
the market of the substance falls 
within the definition of SR&D 
given in Article 3(23). 


• See sub-section 3.1.3 


• applies to the use of  substance 
in PPORD, unless it is explicitly 
exempted in Annex XVII. 


• See sub-section 3.2.3 


Classification, 
labelling and 
packaging 
according to 
CLP 


• Rrequired, even if a substance 
or mixture falls within the 
definition of SR&D given in 
Article 3(23), unlessit is not 
placed on the market. 


• See sub-section 3.1.4 


• required for substances used in 
PPORD or mixtures containing 
them, irrespective of whether 
these substances or mixtures are 
made available to the listed 
customers or not. 


• See sub-section 3.2.4 


Notification to 
the C&L 
Inventory 


• required if the substance (or a 
mixture containing it) is 
classified as hazardous and it is 
placed on the market; 


• See sub-section 3.1.5 


• required if the substance (or a 
mixture containing it) is 
classified as hazardous and it is 
placed on the market; 


• See sub-section 3.2.5 
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Type of 
obligation 


Substance used in  
SR&D 


Substance used in  
PPORD 


Information in 
the supply 
chain 


Substance is hazardous: 


• SDS required if the substance 
(or a mixture containing it) is 
hazardous according to Article 
31(1); 


 
Substance is not hazardous: 


• SDS not required; 


• SDS-type information may be 
provided voluntarily; 


• Information according to Article 
32 is required. However, in 
practice, if none of the 
conditions described in Article 32 
(b), (c) or (d) apply then no 
other information is needed 
under Article 32 for a substance 
or mixture for which an SDS is 
not required.  


See sub-section 3.1.6 for both the 
above 


Substance is hazardous: 


• SDS must be provided (to the 
listed customers) if the 
substance (or a mixture 
containing it) is hazardous 
according to Article 31(1); 


Substance is not hazardous: 


• SDS not required; 


• SDS-type information may be 
voluntarily provided to the listed 
customers only; 


• Providing information according 
to Article 32 (to the listed 
customers) is required.  
However, in practice, if none of 
the conditions described in 
Article 32 (b), (c) or (d) apply 
then no other information is 
needed under Article 32 for a 
substance or mixture for which 
an SDS is not required. 


See sub-section 3.2.6 for both the 
above 
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Type of 
obligation 


Substance used in  
SR&D 


Substance used in  
PPORD 


Downstream 
user (DU) 
obligations 


 


• Normal obligations of a DU apply 
as for any substance generally 


(No specific sub-section in this 
document; for general DU obligations 
see the ECHA Guidance for Downstream 
Users at: 
http://echa.europa.eu/guidance-
documents/guidance-on-reach )  


DU is included as a listed customer in a 
PPORD notification submitted by the 
supplier: 


• DU must use the substance only 
for the purpose of PPORD; 


• DU must implement the 
conditions communicated by his 
supplier (including any conditions 
imposed by ECHA); 


DU uses the registered substance for his 
own PPORD under his own responsibility: 


• normal obligations of a DU apply 
as for any standard substance; 


• CSR for the PPORD is not 
required according to Article 
37(4)(f); 


• DU must report to ECHA the 
information specified in Article 
38(2) for substances used in 
PPORD in quantity at above 1 
tonne/year. 


See sub-section 3.2.7 for both the 
above 


Compliance 
with conditions 
imposed by 
ECHA 


• not applicable; • required for any conditions 
imposed by ECHA in accordance 
with Article 9(4). 


• See sub-section 3.2.9 and 
Section 7 in its entirety. 


 


  


 



http://echa.europa.eu/guidance-documents/guidance-on-reach

http://echa.europa.eu/guidance-documents/guidance-on-reach
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Appendix 2: Text of Article 9 of REACH 


 


“Exemption from the general obligation to register for product and process 
orientated research and development (PPORD)  
1. Articles 5, 6, 7, 17, 18 and 21 shall not apply for a period of five years to a substance 
manufactured in the Community or imported for the purposes of product and process 
orientated research and development by a manufacturer or importer or producer of articles, by 
himself or in cooperation with listed customers and in a quantity which is limited to the 
purpose of product and process orientated research and development.  
2. For the purpose of paragraph 1, the manufacturer or importer or producer of articles shall 
notify the Agency of the following information:  
(a) the identity of the manufacturer or importer or producer of articles as specified in section 1 
of Annex VI;  
(b) the identity of the substance, as specified in section 2 of Annex VI;  
(c) the classification of the substance as specified in section 4 of Annex VI, if any;  
(d) the estimated quantity as specified in section 3.1 of Annex VI;  
(e) the list of customers referred to in paragraph 1, including their names and addresses.  
The notification shall be accompanied by the fee required in accordance with Title IX.  
The period set out in paragraph 1 shall begin at receipt of the notification at the Agency.  
3. The Agency shall check the completeness of the information supplied by the notifier and 
Article 20(2) shall apply adapted as necessary. The Agency shall assign a number to the 
notification and a notification date, which shall be the date of receipt of the notification at the 
Agency, and shall forthwith communicate that number and date to the manufacturer, or 
importer, or producer of articles concerned. The Agency shall also communicate this 
information to the competent authority of the Member State(s) concerned.  
4. The Agency may decide to impose conditions with the aim of ensuring that the substance or 
the mixture or article in which the substance is incorporated will be handled only by staff of 
listed customers as referred to in paragraph 2(e) in reasonably controlled conditions, in 
accordance with the requirements of legislation for the protection of workers and the 
environment, and will not be made available to the general public at any time either on its own 
or in a mixture  or article and that remaining quantities will be re- collected for disposal after 
the exemption period.  
In such cases, the Agency may ask the notifier to provide additional necessary information.  
5. In the absence of any indication to the contrary, the manufacturer or importer of the 
substance or the producer or importer of articles may manufacture or import the substance or 
produce or import the articles not earlier than two weeks after the notification.” 
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1. Introduction 


This Guidance in a Nutshell provides a concise and simple introduction to the specific 
obligations under REACH for substances manufactured or imported or used in Scientific 
Research and Development (SR&D) and Product and Process Orientated Research and 
Development (PPORD), according to the REACH Regulation (EC) No 1907/2006.  


In order to provide encouragement to innovate for research-orientated companies, REACH 
allows exemptions from authorisation and restrictions for substances used in scientific research 
and development (SR&D) at tonnages <1 tonne/year. REACH further encourages innovation by 
allowing substances manufactured or imported at tonnages >1 tonne/year to be exempted 
from registration for a period of 5 years (or longer) when they are used in product and process 
orientated research and development (PPORD) or exported for the purpose of PPORD. 
 
This document aims to give an overview of the obligations for applicants for exemptions 
available for SR&D and PPORD substances and to clarify the concepts of SR&D and PPORD. 
However, it is recommended to read the full Guidance on Scientific Research and Development 
(SR&D) and Product and Process Orientated Research and Development (PPORD) to confirm 
that you fullfil possible requirements and obligations. 
 
2. Definitions 


Product and process orientated research and development (PPORD) is any scientific 
development related to product or process development and/or application of a new or already 
existing substance, irrespective of the tonnage. Please note, that PPORD notification exempts 
the quantities above 1 tonne imported or manufactured for the purpose of PPORD only from 
the obligation to register. 


Scientific research and development (SR&D) is any scientific experimentation, analysis or 
chemical research carried out under controlled conditions in a volume <1 tonne/year/legal 
entity (e.g. company). The scope of the SR&D applies more generally and therefore, what 
could be “PPORD at <1 tonne/year” is also SR&D. There is in any case no obligation to register 
quantities of a substance at below 1 tonne/year under REACH, but substances used in SR&D 
are potentially additionally exempted from authorisation or restriction requirements which 
might otherwise apply. See sections 3.1.2 and 3.1.3 of the full Guidance for more information 
on this; SR&D is not further discussed in this document after the summary table 
below. 


3. Summary of obligations 


Type of 
obligation 


Substance used in  
SR&D 


Substance used in  
PPORD 


Registration 
Not required. All substances at 
tonnages <1 tonne/year/legal entity are 
exempted from registration. 


Not required – temporarily for 5 
years, but the company must submit a 
PPORD notification to ECHA. 


Authorisation 
Not required. Required for a substance listed in 


Annex XIV (unless exempted in Annex 
XIV). 


Restriction Does not apply. Applies, unless it is exempted in Annex 
XVII. 


Classification, Required, if a substance or mixture is Required for substances used in 
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Type of 


obligation 
Substance used in  


SR&D 
Substance used in  


PPORD 


labelling and 
packaging 
(CLP) 


placed on the market (i.e. supplied or 
imported). 


Not required if not placed on the 
market. 


PPORD, irrespective of whether these 
substances are made available to any 
listed customers or not. For a mixture 
containing a PPORD substance, 
classification (and labelling and 
packaging according to CLP) is only 
required if the mixture is placed on the 
market (i.e. sent to any listed 
customer(s)). 


Notification to 
the C&L 
Inventory 


Required, if the substance or mixture 
is classified as hazardous and placed on 
the market. 


Required, if the substance or mixture 
is classified as hazardous and placed on 
the market. 


Information in 
the supply 
chain 


Requires safety data sheet (SDS), 
if a substance or mixture is hazardous 
(dangerous), persistent, 
bioaccumulative and toxic; very 
persistent and very bioaccumulative; or 
is included in the list according to 
Article 59(1) of REACH for other risk 
management reasons. 


If SDS is not required, other 
information is required for certain 
substances (see sub-section 3.1.6 of 
the full Guidance). 


Requires safety data sheet (SDS) (to 
be sent to listed customers), if a 
substance or mixture is hazardous 
(dangerous), persistent, 
bioaccumulative and toxic; very 
persistent and very bioaccumulative; or 
is included in the list according to 
Article 59(1) for other risk management 
reasons. 


If an SDS is not required, other 
information is required for certain 
substances (see sub-section 3.2.6 of 
the full Guidance). 


Downstream 
user (DU) 
obligations 


Apply. Normal obligations apply as for 
any standard substance.  


(a) If DU is a listed customer in 
supplier’s PPORD notification,  
DU must use the substance only for 
PPORD and implement the conditions 
communicated by the supplier. 


(b) If DU uses the registered 
substance for his own PPORD, 
normal obligations apply as usual for 
any substance. 


Compliance 
with conditions 
imposed by 
ECHA 


Not applicable. Required, or any conditions imposed 
by ECHA. 


 


4. PPORD notification dossier, its update and cessation 


In order to be exempted from the obligation to register a substance used in PPORD, a PPORD 
notification must be made. To do this, the notifier must create a PPORD notification dossier 
using the IUCLID software and submit it to ECHA using the REACH-IT portal. The notifier must 
pay the relevant fee after the invoice has been received. The notifier may only start the 
manufacture or import (of the substance or mixture) or production (of an article) two weeks 
after the notification date communicated by ECHA after the receipt of the notification dossier. 
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4.1 PPORD notification update for new information 


The notified information about a PPORD may change over time. However, the notifier need not 
submit a new PPORD notification for which he would have to pay a new fee every time one of 
the elements contained in the notification of his PPORD changes. Instead, he may choose, if he 
so wishes, to update the notification.  


4.2 Cessation of the PPORD 


When the notifier ceases the PPORD activity he should inform ECHA (using REACH-IT). When 
the activity has ceased (or the exemption has expired), the notifier must re-collect the 
remaining quantities of the substance for disposal (if he does not intend to continue 
manufacturing or importing it) or register the substance (if he intends to keep manufacturing 
or importing it). 


5. Extension of the exemption from the obligation to register 


The exemption period ends after 5 years. However, the PPORD notifier may request an 
extension of maximum 5 years (or ten years in case of medicinal products for human or 
veterinary use or substances that are not placed on the market). The request for extension 
needs to be indicated as a IUCLID notification update and submitted to ECHA via REACH-IT. A 
document describing a research and development programme that justifies the extension must 
be attached to this request. 


Upon the request submission, the notifier receives an invoice for the extension fee. ECHA must 
await the payment before it can assess if the extension is justified for the period requested. 
Therefore, it is recommended to make the payment of the fee as soon as possible, but at latest 
within 30 days after the request submission. 


Note that since the extension period starts after the last day of the initial five-year exemption 
period, the notifier is recommended to submit the request for an extension at least 4 months 
in advance to allow enough time for processing of the request. 


6. Request for information and conditions that may be 
imposed by ECHA 


If the information provided in the PPORD notification does not allow ECHA to conclude that the 
legal requirements of Article 9(4) are fulfilled, ECHA may request additional information.  


After this information is evaluated, ECHA may decide to impose conditions on the PPORD 
activity to ensure that the substance is handled only by the staff of the notifier and of the 
listed customers in reasonably controlled conditions for the protection of workers and the 
environment, is not made available to the general public and is recollected for disposal after 
the exemption period has expired. 


All the submitted information about a substance used for the PPORD is treated as confidential. 


 







Guidance in a Nutshell - SR&D and PPORD 
Version 1.0 November 2014 7 


 
 


7. Where to find further guidance and other relevant 
information 


It is recommended to consult the full Guidance on Scientific Research and Development 
(SR&D) and Product and Process Orientated Research and Development (PPORD) in order to 
meet your requirements and possible obligations.  


Additional information is available by consulting the following documents (via the hyperlinks 
below): 


 


• Guidance on Scientific Research and Development (SR&D) and Product and Process 
Oriented Research and Development (PPORD)1 


• Data Submission Manual 1: How to prepare and submit a PPORD notification2 


 


1 http://echa.europa.eu/guidance-documents/guidance-on-reach  
2 http://echa.europa.eu/support/dossier-submission-tools/reach-it/data-submission-industry-user-manuals  


 


                                           



http://echa.europa.eu/guidance-documents/guidance-on-reach

http://echa.europa.eu/guidance-documents/guidance-on-reach

http://echa.europa.eu/support/dossier-submission-tools/reach-it/data-submission-industry-user-manuals

http://echa.europa.eu/support/dossier-submission-tools/reach-it/data-submission-industry-user-manuals

http://echa.europa.eu/guidance-documents/guidance-on-reach

http://echa.europa.eu/support/dossier-submission-tools/reach-it/data-submission-industry-user-manuals
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Guidance on the compilation of safety data sheets


Reference name: Guidance on safety data sheets

[bookmark: _GoBack]
Description: This guidance provides information on issues to consider when compiling a Safety Data Sheet (an SDS), details of the requirements for information to be included within each Section of an SDS - in particular detailing the changes arising from the different revisions of Annex II of REACH and transition periods for implementation of these changes. It also gives general information on for which substances and mixtures SDSs needs to be provided and by whom. Note: this guidance is currently being updated. For the latest draft, please see: http://echa.europa.eu/support/guidance/consultation-procedure/ongoing-reach


PPORD

Summary

If your substance is subject to product and process orientated research and development (PPORD), you can submit a PPORD notification to ECHA in order to be exempted from the obligation to register.

You first need to be signed in REACH-IT.

[bookmark: _GoBack]Prepare your notification with the latest version of IUCLID 5 and submit it via REACH-IT.


Preparing and submitting a dossier

1. Read the relevant manuals.
- Data Submission Manual 1: How to prepare and submit a PPORD notification
- Data Submission Manual 4: How to Pass Business Rule Verification ("Enforce Rules")
- Data Submission Manual 5: How to complete a Technical Dossier for Registrations and PPORD Notifications

2. Create your PPORD notification dossier in IUCLID 5.

3. Use the IUCLID 5 technical completeness check plug-in to detect any missing information and pre-check certain 'Business Rules'.

4. Apply the IUCLID 5 fee calculation plug-in to estimate the fee associated to your PPORD notification dossier.

5. Submit your PPORD notification dossier via REACH-IT.

For Step by step instructions read the REACH-IT Industry User Manual - Part 6: Dossier Submission

ECHA will provide the PPORD notification number after verifying the completeness of the information and the payment of the relevant PPORD fee.


Preparing and submitting a dossier to request a PPORD extension

A request for extension of a PPORD shall be created in IUCLID 5 as a spontaneous update of the current notification and then be submitted through REACH-IT.

NB: please submit your request at least four months before the end of your exemption and ensure payment of the fee within 30 days to guarantee the timely processing by the Agency before the expiry date.

When preparing your dossier in IUCLID 5, please follow these instructions:

1. Attach a document justifying the request for extension to section 1.9 "Product and process orientated research and development" of IUCLID 5. A template for providing information about the research and development programme and reasons for request for extension (see Related documents below) needs to be provided.

2. Create your dossier. At step 6 of the IUCLID dossier creation wizard, please tick the box "The submission is an update" and then insert the last submission number related to the PPORD notification you are requesting an extension for ("Last submission number" field).

3. Tick the box "Spontaneous update".

4. Click the green cross button to create a new repeatable block of information.
NB: In that block, it is mandatory to select "prolongation of the exemption period for PPORD" as the justification for the update. In case this information is not properly selected the update will not be processed as a request for extension.

5. Use the IUCLID 5 technical completeness check plug-in tool to ensure no information is missing.

6. Apply the IUCLID 5 fee calculation plug-in to estimate the charge associated to your request for extension of PPORD exemption.

Please consult Figure 64 of "Data Submission Manual Part 01 - How to prepare and submit a PPORD notification", if you need further clarification.


SAFETY DATA SHEETS

Safety data sheets (SDS) are the main tool for ensuring that suppliers communicate enough information along the supply chain to allow safe use of their substances and mixtures.

[bookmark: _GoBack]Safety data sheets include information about the properties of the substance (or mixture), its hazards and instructions for handling, disposal and transport and also first-aid, fire-fighting and exposure control measures. This information can be found in the main body of the safety data sheet or in the annexed exposure scenarios (where applicable). The requirements for the compilation of the safety data sheets are specified in Annex II of REACH.

A supplier needs to provide a safety data sheet in the following cases:

· A substance (and from 1 June 2015 a mixture) classified as hazardous according to CLP.

· A mixture classified as dangerous according to the Dangerous Preparations Directive (until 1 June 2015).

· A substance that is persistent, bioaccumulative and toxic (PBT) or very persistent and very bioaccumulative (vPvB), as defined in REACH (Annex XIII), or

· A substance is included in the candidate list of substances of very high concern.

Under certain conditions, described in Article 31(3), some mixtures, which do not meet the criteria for classification as dangerous or hazardous, also require a safety data sheet.

Certain situations require the update and re-issue of the safety data sheet:

· as soon as new hazard information or information that may affect the risk management measures becomes available

· once an authorisation under REACH has been granted or refused

· once a restriction under REACH has been imposed

When any of the above three situations apply, suppliers must provide updated safety data sheets to  all the former recipients to whom  they have supplied the substance or mixture to within the preceding 12 months, free of charge.

More information on what to do when you receive a safety data sheet is described on the page Communication with suppliers.




Guidance on data sharing


Reference name: Guidance on data sharing

[bookmark: _GoBack]
Description: This document describes data sharing mechanisms for phase-in and non phase-in substances under REACH. It includes the communication within the SIEF and the cost sharing guidance. The document also describes the Confidential Business Information and Competition Law issues in the context of data sharing.
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3.2 on page 51 a reference to preference for listing in 2.1 (which 
applies for substances) has been corrected to clarify that for 
mixtures M-factors for components should be indicated together 
with their classification information under 3.2. 


December 2011 


Version 1.2 Corrigendum of Spanish language version. April 2013 


Version 2.0 Update of the guidance covering in particular the extension of 
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sections. 
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SDS in the language of the country or area of destination. 


(2) Update of chapter 3.22 by deleting information already 
covered by the updated Guidance for downstream users (version 
2.0). 


(3) Update of chapter 3.23 to ensure consistency with the 
updated Guidance for downstream users (version 2.0). In 
particular one additional option for downstream users who need 
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December 2013 
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listed hazard classes in Article 14(4) of REACH as amended by 
Article 58 of CLP)”. 


February 2014 
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1 General Introduction 


1.1 The Safety Data Sheet 


Safety data sheets (SDSs) have been a well-accepted and effective method for the provision of 
information to recipients of substances and mixtures in the EU. They have been made an 
integral part of the system of Regulation (EC) No 1907/2006 (REACH)1. The original 
requirements of REACH for SDSs have been further adapted to take into account the rules for 
safety data sheets of the Global Harmonised System (GHS)2 and the implementation of other 
elements of the GHS into EU legislation that were introduced by Regulation (EC) No 1272/2008 
(CLP)3 via an update to Annex II of REACH4 (henceforth referred to as ”Revision of Annex II”). 


The SDS provides a mechanism for transmitting appropriate safety information on substances 
and mixtures where: 


· a substance (and from 1 June 2015  a mixture) meets the criteria for classification as 
hazardous according to CLP; 


· a mixture meets the criteria for classification as dangerous according to the Dangerous 
Preparations Directive 1999/45/EC (DPD) (until 1 June 2015) or;  


· a substance is persistent, bioaccumulative and toxic (PBT) or very persistent and very 
bioaccumulative (vPvB), according to the criteria given in Annex XIII of REACH, or; 


· a substance is included in the candidate list for eventual authorisation according to 
Article 59 (1) of REACH for any other reasons. 
 
(See Article 31(1) of REACH). 
 


Under certain conditions some mixtures which do not meet the criteria for classification as 
dangerous according to the DPD or as hazardous according to CLP also require an SDS (See 
Article 31(3) of REACH as amended by CLP). 


SDSs do not have to be provided for articles. Although the SDS format may, for a few specific 
articles, be used to convey safety information down the supply chain, it is not adapted to most 
articles5. 


                                           
 
1Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the 
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals 
Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93 and Commission 
Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 
93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396, 30.12.2006, corrected version in OJ L136, 29.5.2007, p.3). 


2Third revised edition accessible at: unece.org/trans/danger/publi/ghs/ghs_rev03/03files_e.html. 


3Regulation (EC) No 1272/2008 of the European Parliament and of the Council of 16 December 2008 on classification, 
labelling and packaging of substances and mixtures amending and repealing Directives 67/548/EEC and 1999/45/EC, 
and amending Regulation (EC) No 1907/2006 (OJ L 353, 31.12.2008, p.1). 


4 Commission Regulation (EU) No 453/2010 of 20 May 2010 amending Regulation (EC) No 1907/2006 of the European 
Parliament and of the Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH)  
(O.J. L133 31.05.2010, p1-43) 


5Although according to Article 4(8) and Section 2.1 of Annex I of CLP certain objects described in CLP using the word 
“article” (specifically in the combinations “explosive articles”, “pyrotechnic article”  or “substances, mixtures and articles 
… …  which are manufactured with a view to producing a practical, explosive or pyrotechnic effect” as defined via point 
2.1.1.1 (b) or (c) and 2.1.1.2 of Annex I to CLP) should be classified and labelled according to CLP, the usage of the word 
“article” in this combined context differs from the stand-alone definition of an “article” both under REACH (Article 3 (3)) 
 



http://www.unece.org/trans/danger/publi/ghs/ghs_rev03/03files_e.html
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The SDS follows a 16 section format which is internationally agreed. The SDS must be supplied 
in an official language of the Member State(s) where the substance or mixture is placed on the 
market, unless the Member State(s) concerned provide(s) otherwise (Article 31(5) of REACH). 


Where a Chemical Safety Report (CSR) is required to be prepared for a substance, the 
information in the SDS for the substance must be consistent with that provided in the CSR as 
well as with that provided in the registration dossier. In addition, according to Article 31(7) of 
REACH, registrants and downstream users that are required to prepare a CSR, must place the 
relevant exposure scenario(s) into an annex to the Safety Data Sheet. Downstream users have 
to consider relevant exposure information received from suppliers when compiling their safety 
data sheets. For mixtures there are several options for placing relevant exposure scenarios 
into an annex or for including relevant exposure information in the core Sections 1 – 16 of the 
SDS. If however, a Downstream User is required to prepare his own CSR under Article 37 of 
REACH and this results in the generation of an exposure scenario, this exposure scenario must 
be placed in an annex to the SDS6. 
 


1.2 Aim of this guidance 


The aim of this guidance is to assist industry in determining which tasks and requirements 
have to be complied with in order to fulfil their obligations under Article 31 of REACH 
(Requirements for safety data sheets) and Annex II of REACH, particularly as amended by 
Commission Regulation (EU) No. 453/2010. The amended Annex II requires alignment of the 
SDS with the applicable requirements arising from implementation of the changes in 
classification and labelling of substances and mixtures according to the CLP Regulation from 1 
December 2010 and 1 June 2015 respectively.  


This guidance provides information especially on: 


· what is new in SDSs according to REACH by comparison with the previous legislation; 


· issues to consider when compiling an SDS; 


· details of the requirements for information to be included in each Section of an SDS, 
and in particular details of what changes in requirements arise from the revisions of 
Annex II of REACH (as amended by Commission Regulation 453/2010) which came into 
force on 1 December 2010 and will come into force on 1 June 2015 (see Appendix 1 for 
further details); 


· the timetables for implementation of Annex II and its amended Annexes; 


· who should compile the SDS and what competences the author should have. 
 


1.3 Target audience of this guidance 


The main target audience of this guidance is those compiling SDSs for use by suppliers of 
substances and mixtures for which SDSs are required by Article 31 of REACH. While the REACH 
requirements regarding SDSs are directed at suppliers of substances and mixtures, this 
document also provides useful information for recipients of an SDS. It is noted in this context 
that the information provided by Safety Data Sheets will also help employers to meet their 
                                           
 
and under CLP (Article 2 (9)). For the purposes of REACH they are more likely to be considered as a combination of an 
article (the container/packaging) and a substance/mixture (see ECHA Guidance on requirements for substances in 
articles). If appropriate, in such cases the SDS would be supplied for the corresponding substance/mixture. 


6 Detailed information on how downstream users can fulfil their obligations under REACH is provided in the Guidance 
for downstream users available at echa.europa.eu/guidance-documents/guidance-on-reach. 



http://echa.europa.eu/guidance-documents/guidance-on-reach
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obligations under Directive 98/24/EC7 on the protection of the health and safety of workers 
from the risks related to chemical agents at work. 


The SDS should enable users to take the necessary measures relating to protection of human 
health and safety at the workplace, and protection of the environment. 
 


1.4 Relation with CLP and GHS 


Regulation (EC) No 1272/2008 on classification, labelling and packaging of substances and 
mixtures (CLP) harmonises the provisions and criteria for the classification and labelling of 
substances and mixtures within the Community, taking into account the classification criteria 
and labelling rules of the UN Globally Harmonised System of Classification and Labelling of 
Chemicals (GHS). The CLP Regulation contributes to the UN GHS aim of describing and 
communicating the same hazards in the same way around the world. The CLP Regulation 
entered into force on the 20th of January 2009. 


In the EEA, the required SDS format and content are defined by Article 31 and Annex II of 
REACH. These have been adapted to align them with the GHS requirements, in particular with 
the “guidance on the preparation of safety data sheets (SDS)” given in Annex 4 of the GHS8 as 
well as to be fully in line with the CLP Regulation. This version of the Guidance on the 
compilation of SDSs reflects text of the revision of Annex II of REACH as published on 31 May 
2010. 


                                           
 
7 Council Directive 98/24/EC of 7 April 1998 on the protection of the health and safety of workers from the risks related 
to chemical agents at work (fourteenth individual Directive within the meaning of Article 16(1) of Directive 89/391/EEC), 
OJ L131, 5..5.1998, p.11).  


8 See: live.unece.org/trans/danger/publi/ghs/ghs_rev03/03files_e.html 



http://live.unece.org/trans/danger/publi/ghs/ghs_rev03/03files_e.html





Guidance on the compilation of safety data sheets 
Version 2.1 February 2014 9 


 


Annankatu 18, P.O. Box 400, FI-00121 Helsinki, Finland | Tel. +358 9 686180 | Fax +358 9 68618210 | echa.europa.eu 


2 What is new with respect to SDSs in REACH and CLP 


The REACH Annex II requirements for safety data sheets retain, to a large extent, the 
traditional structure and format of previous legislation. However, REACH has introduced some 
important changes to the information required in a safety data sheet. Below there is a 
summary (by section) of what is new for the ‘REACH SDSs’ by comparison with the pre-REACH 
(and pre-CLP) legislation on SDSs in the EU. 


Table 1 below provides an overview of the main changes to the different sections for 
substances / mixtures including new sub-headings. Please note that sections of the SDS for 
which there are no changes from the previous legislation according to REACH are not covered 
in this chapter. Also note that only new (or changed) requirements are given in the table – 
thus, for example, although the original Annex II in REACH requires a name (“The term used 
for identification shall be identical to that provided on the label as set out in Annex VI to 
Directive 67/548/EEC)to be given in section 1.1 this is not mentioned in the table below as it 
was also a requirement of the previous legislation (i.e. Directive 91/155/EEC (SDS Directive) 9) 


However, where there is an additional requirement or change arising from the Revision of 
Annex II, this is indicated with detail of the appropriate version of the revision e.g. “Revised 
Annex II from 1 December 2010” or “Revised Annex II from 1 June 2015” Thus, the new 
requirements for product identifiers in accordance with Article 18(2) of CLP to be given in 
Section 1.1 which arise from the Revised Annex II are indicated as such. 


Please see chapter 4 for more detailed consideration of the sections and sub-sections in an 
SDS according to REACH. Table 1 below should not be considered as covering all relevant 
changes – it is aimed at giving an introductory overview of issues to be considered, and in 
particular is not a detailed analysis of all changes from previous legislation10. 


Please note that where specific data are not used, or where data are not available, this must 
be clearly stated in the corresponding sub-section of the SDS. The reasons given for a lack of 
information should of course be valid ones. 
 


Table 1: Overview of new requirements for SDSs 


OVERVIEW OF NEW REQUIREMENTS FOR SDSs 


SDS section or 
sub-section title 


New requirements for SDSs 
for substances 


New requirements for SDSs 
for mixtures 


1.1. Product 
identifier 


From 1 December 2010 the product 
identifier must be provided in accordance 
with Article 18(2) of Regulation (EC) 
1272/2008 (CLP). Details are given in 
chapter 4.1 of this document. 


Until 1 June 2015 in the case of a 
mixture, the trade name or designation 
must be provided in accordance with 
Article 10(2.1) of Directive 1999/45/EC 
(DPD), (unless CLP classification and 
labelling of the mixture is implemented 


                                           
 
9Directive 91/155/EEC defining and laying down the detailed arrangements for the system of specific information 
relating to dangerous preparations in implementation of Article 10 of Directive 88/379/EEC, O.J. L 76, 22.03.1991 p. 35 


10Nevertheless, since there had been no formal requirement for guidance at EU level on the compilation of SDSs 
according to Annex II of REACH, chapter 2 of the present document compares the changes in requirements for SDSs for 
all versions of Annex II under REACH with those of the previous legislation, including changes that were already 
requirements as of 1 June 2007. This is in contrast to chapter 4 of the present document, which refers only the two new 
versions of Annex II requirements that will be in force from 1 December 2010 to 1 June 2015 and from 1 June 2015 
onwards respectively. 
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OVERVIEW OF NEW REQUIREMENTS FOR SDSs 


SDS section or 
sub-section title 


New requirements for SDSs 
for substances 


New requirements for SDSs 
for mixtures 


The inclusion of the EC number is 
optional. 


The registration numbers of 
substances subject to registration must 
be mentioned by the suppliers once the 
substances are registered. The part of 
the registration number referring to the 
individual registrant of a joint submission 
(the last four digits of the original full 
registration number)  can be omitted by 
distributors and downstream users under 
specific conditions (See chapter 4.1 and 
4.3 of this document). 


early). From 1 June 2015 the product 
identifier for a mixture must be provided 
in accordance with Article 18(3)a of 
Regulation (EC) 1272/2008 (CLP)  


1.2. Relevant 
identified uses of 
the substance or 
mixture, and uses 
advised against 


Suppliers must indicate the relevant 
identified use(s)11of a substance using 
a brief (understandable) description of 
what the substance is intended to do. 
Uses advised against and reasons why 
must be given if applicable.  


The intention is not to list all the 
combinations of use descriptors12, but 
rather to have a general description of 
uses. 


This information must be consistent 
with the identified uses and 
exposure scenarios (set out in the 
annex to the SDS (where one is 
required). A reference to the annexed 
exposure scenarios can be included here. 


Suppliers must indicate the relevant 
identified use(s) of a mixture using a 
brief (understandable) description of 
what the mixture is intended to do. Uses 
advised against and reasons why must 
be given if applicable.  


This information must be consistent 
with the identified uses and 
exposure scenarios set out in any 
annex(es) to the SDS (where they are 
required). A reference to the annexed 
exposure scenario (or alternative 
documents consolidating exposure 
scenario information from components) 
can be included here. 


1.3 Details of the 
supplier of the 
safety data sheet 


- For registrants, the information must 
be consistent with the information on the 
identity of the manufacturer or importer 
or Only Representative provided in the 
registration dossier. 


- e-mail address of the competent 
person responsible for the SDS should be 
provided. It is recommended to  use a 
generic e-mail address 


- e-mail address of the competent 
person responsible for the SDS should be 
provided. It is recommended to  use a 
generic e-mail address 


SECTION 2: 
Hazards 
identification 


Classification: 


From 1 December 2010 until 1 June 
2015, the classification of a substance 
according to both the CLP Regulation and 
Dangerous Substances Directive (DSD) 


Classification: 


Until 1 June 2015, the classification of 
the mixture according to the DPD must 
be given.  Where a mixture has been 
classified and labelled in accordance with 


                                           
 
11 ”Identified use” is defined in REACH, Article 3, point 26. 


12 See Guidance on information requirements and chemical safety assessment Chapter R.12: Use descriptor system 
accessible via: guidance.echa.europa.eu/docs/guidance_document/information_requirements_en.htm. 



http://guidance.echa.europa.eu/docs/guidance_document/information_requirements_en.htm
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OVERVIEW OF NEW REQUIREMENTS FOR SDSs 


SDS section or 
sub-section title 


New requirements for SDSs 
for substances 


New requirements for SDSs 
for mixtures 


must be given.  


After June 1st, 2015, only classification 
according to CLP is required. See 
Appendix 1 on transitional periods for 
more information. 


Label elements information must be 
included here (new sub-heading; 
previously it was given in Section 15). 
From 1 December 2010 this must be that 
according to CLP.  


The symbol/pictogram(s) must be 
represented graphically.   


If the substance is subject to 
authorisation, the authorisation number 
must be included here. 


Information on whether the substance 
meets the criteria for PBT or vPvB in 
accordance with Annex XIII must be 
provided.  


CLP before this date the CLP 
classification must also be included in 
this section.  


After June 1st, 2015, only classification 
according to CLP is required . 


Label elements information must be 
included here (new sub-heading; 
previously it was given in Section 15), 
From 1 June 2015 this must be that 
according to CLP.  The 
symbol/pictogram(s) must be 
represented graphically. 


If any component substance(s) in the 
mixture is/are subject to authorisation, 
the authorisation number(s) must be 
included here13. 


Information on whether the mixture 
meets the criteria for PBT or vPvB in 
accordance with Annex XIII must be 
provided14. 


SECTION 3: 
Composition / 
information on 
ingredients 


The chemical identity of the main 
constituents and any impurity, stabilising 
additive or individual constituent which is 
itself classified and contributes to the 
classification of the substance must be 
provided 


 


The criteria for determining (on the basis 
of cut-off values / concentration limits) 
which component substances in a 
mixture must be indicated together with 
their concentration (range) in this 
section are expanded from 1 December 
2010 to include health or environmental 
hazards according to CLP as well as 
those according to 67/548/EEC. From 1 
June 2015 only CLP criteria are 
applicable. 


In the case of mixtures, PBT/vPvB 
substances and substances included in 
the candidate list, have to be disclosed if 
present at 0.1%15 or above with 
registration number (if applicable) 


The registration numbers of at least a 
certain predefined group of component 
substances in the mixture must be 
mentioned by the suppliers. The part of 
the registration number referring to the 


                                           
 
13 This is not required for substances subject to authorisation listed in Annex XIV of REACH  if present in the mixture at 
a concentration below that indicated in Art. 56(6) of REACH. 


14 In practice, for mixtures, information on whether the mixture contains PBT or vPvB substances at a concentration of 
0.1% or greater assessed in accordance with the criteria of Annex XIII.   


15 Note that the default value of 0.1%  referred to here applies to substances listed in the candidate list (“in the list 
established in accordance with Article 59(1)”) for reasons other than the hazards referred to in point (a) of  3.2.1 of 
Annex II. Otherwise it is the lowest concentration of the list of concentrations given in 3.2.1 (a) (i) – (viii) inclusive which 
needs to be considered (the applicable concentration may therefore be above 0.1%). 
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OVERVIEW OF NEW REQUIREMENTS FOR SDSs 


SDS section or 
sub-section title 


New requirements for SDSs 
for substances 


New requirements for SDSs 
for mixtures 


individual registrant of a joint submission 
can be omitted from this section by any 
supplier of a mixture fulfilling specific 
conditions (See chapter 4.3 for details). 


The classification(s) and the information 
on PBT and vPvB must also be 
mentioned. 


SECTION 7: 
Handling and 
storage 


 


Where a chemical safety report is 
required, the information in this section 
must be consistent with the information 
given for the identified uses in the 
chemical safety report and, where 
applicable, the exposure scenario s 
annexed to the safety data sheet. 


If available, a reference to industry or 
sector specific guidance designed for 
specific uses may be mentioned. 


If an exposure scenario is attached, 
reference may be made to it. 


For substances designed for specific end 
use(s), detailed and operational 
recommendations relating to the 
identified use(s) referred to in subsection 
1.2 must be made. 


The SDS may include cross-references to 
an exposure scenario for the mixture 
where applicable. 


If available, a reference to industry or 
sector specific guidance designed for 
specific uses may be made where 
applicable. 


If an exposure scenario is attached, 
reference may be made to it. 


For mixtures designed for specific end 
use(s), detailed and operational 
recommendations relating to the 
identified use(s) referred to in subsection 
1.2 must be made. 


SECTION 8: 
Exposure controls/ 
personal protection  


 


List applicable DNELs, OELs, and 
PNEC: Substance specific information 
(the DNELs for human health hazards 
and the PNECs for hazards to the 
environment) need to be given under the 
appropriate sub-section in this section.  


This information (other than OEL values) 
will mainly be available for registered 
substances which have been subjected to 
a Chemical Safety Assessment. 


Where a chemical safety report is 
required, the risk management measures 
for the identified uses must be consistent 
with the information in this section. 


The risk management measures given in 
the sub-sections of this section and any 
annexed  exposure scenario(s) must be 
consistent. 


8.1. Control 
parameters 


Where a control banding approach is 
used to decide on risk management 
measures in relation to specific uses, 
sufficient detail must be given to enable 
effective management of the risk. 


The context and limitations of the 
specific control banding recommendation 
must be made clear. (See chapter 4.8 for 
more information on the control banding 
approach) 


Where a control banding approach is 
used to decide on risk management 
measures in relation to specific uses, 
sufficient detail must be given to enable 
effective management of the risk. 


The context and limitations of the 
specific control banding recommendation 
must be made clear. (See chapter 4.8 for 
more information on the control banding 
approach) 
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OVERVIEW OF NEW REQUIREMENTS FOR SDSs 


SDS section or 
sub-section title 


New requirements for SDSs 
for substances 


New requirements for SDSs 
for mixtures 


8.2. Exposure 
controls 


 


Suppliers will mention here risk 
management measures for control of 
occupational and environmental 
exposure for the use of the substance.  


Either a summary of risk management 
measures should be given or (if 
applicable) reference to the exposure 
scenario in which they are given should 
be made. 


Where the supplier has waived a test 
under Section 3 of Annex XI, he must 
indicate the specific conditions of use 
relied on to justify the waiving. 


Where a substance has been registered 
as an isolated intermediate (on-site or 
transported), the supplier must indicate 
that this safety data sheet is consistent 
with the specific conditions relied on to 
justify the registration in accordance 
with Article 17 or 18 of REACH. 


 


SECTION 9: 
Physical and 
chemical 
properties 


There are additional physical / 
chemical properties to be included in 
this section (consult chapter 4.9 for 
more information). 


There are additional physical / 
chemical properties to be included in 
this section (consult chapter 4.9 for 
more information). 


SECTION 11: 
Toxicological 
information 


 


For substances subject to registration, 
summaries of the information derived 
from the application of Annexes VII to XI 
of REACH must be given. For substances 
subject to registration, the information 
must also include the result of the 
comparison of the available data with the 
criteria given in the CLP Regulation for 
CMR, categories 1A and 1B. 


If a CSR is required, the information 
should be consistent with it. Where 
appropriate, information on 
toxicokinetics, metabolism and 
distribution should be included. 


From 1 December 2010 there have been  
requirements to give information in SDSs 
for substances on Specific Target Organ 
Toxicity (STOT) for single exposure and 
repeated exposure. Also information 
must now be provided on the specified 
(extended) list of hazard classes.  


If substances in a mixture may interact 
with each other in the body and alter any 
toxic action as a result, this must be 
taken into account when providing 
toxicological information in this section. 


From 1 June 2015 there are 
requirements to give information in SDSs 
for mixtures on Specific Target Organ 
Toxicity (STOT) for single exposure and 
repeated exposure. Also information 
must now be provided on the specified 
(extended) list of hazard classes.  







14 
Guidance on the compilation of safety data sheets 
Version 2.1 February 2014 


 


Annankatu 18, P.O. Box 400, FI-00121 Helsinki, Finland | Tel. +358 9 686180 | Fax +358 9 68618210 | echa.europa.eu 


OVERVIEW OF NEW REQUIREMENTS FOR SDSs 


SDS section or 
sub-section title 


New requirements for SDSs 
for substances 


New requirements for SDSs 
for mixtures 


SECTION 12: 
Ecological 
information 


Where a Chemical Safety Report is 
required, the results of the PBT and vPvB 
assessment, as set out in the chemical 
safety report, must be given. This 
information is only likely to exist when a 
chemical safety report has been 
generated. 


If relevant, the available information on 
the component substances in a mixture 
will need to be compiled into this section 
of the SDS for mixtures. 


SECTION 13: 
Disposal 
considerations  


 


In addition to giving waste management 
measures in this section of the SDS, 
where an exposure assessment is 
required, the waste management 
measures must be consistent with the 
exposure scenarios in the annex. 


The SDS will need to include the waste 
management measures of relevance for 
the use(s) of the mixture in the SDS in 
section 13. This needs to be consistent 
with the exposure scenario (s) in annex 
to the SDS. 


SECTION 14: 
Transport 
Information 


 


Certain specific elements of information 
on transport classification for each of the 
relevant EU implementations of the UN 
model regulations become requirements 
instead of optional information.  


Certain specific elements of information 
on transport classification for each of the 
relevant EU implementations of the UN 
model regulations become requirements 
instead of optional information.  


SECTION 15: 
Regulatory 
Information 


Information on substances subject 
to authorisation and details about 
any authorisation granted or denied 
must be given in sub-section 15.1. Uses 
of the substances subject to restrictions 
must be stated here. 


It must be indicated in sub-section 15.2 
if a Chemical Safety Assessment has 
been carried out for the substance by the 
supplier. 


Labelling information is no longer 
included in SECTION 15 and must now 
be given in SECTION 2. 


Information on authorisation and 
restrictions of any of the substances in 
the mixture must be given in sub-section 
15.1  


It must be indicated in sub-section 15.2   
if a Chemical Safety Assessment has 
been carried out for the mixture by the 
supplier. 


Labelling information is no longer in 
SECTION 15 and must now be given in 
SECTION 2. 


SECTION 16: 
Other information  


(Note that from 01/12/2010, information 
on uses advised against must appear in 
sub-section 1.2 rather than SECTION 
16). 


Advice on training for workers can also 
be included in this section. 


The full text of any R phrases, hazard 
statements, safety phrases and/or 
precautionary statements, which are not 
written out in full under Sections 2 to 15 
must be given here. 


Until 1 June 2015, information on CLP 
classification can, on a voluntary basis, 
be included here for mixtures for which 
full CLP labelling has not yet been 
implemented rather than in SECTION 2 
(as SECTION 2 should be aligned with 
the current label). 


From 1 June 2015 only the CLP 
classification should be given, and only 
in SECTION 2. 


Advice on training for workers may be 
included here. 


An indication of which methods were 
used to evaluate the classification of the 
mixture must be included here unless 
already included in another of Sections 
1-15 (e.g. SECTION 2). 
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OVERVIEW OF NEW REQUIREMENTS FOR SDSs 


SDS section or 
sub-section title 


New requirements for SDSs 
for substances 


New requirements for SDSs 
for mixtures 


The full text of any R phrases, hazard 
statements, safety phrases and/or 
precautionary statements, which are not 
written out in full under Sections 2 to 15 
must be given here. When a mixture is 
classified according to CLP an indication 
of which of the methods of evaluating 
information referred to in Article 9 of CLP 
was used for the purpose of classification 
must be given here. 


Exposure Scenario 
(annex) 


 


For substances for which a chemical 
safety assessment is required by REACH 
and has been completed, the relevant 
exposure scenario(s) must be attached 
as an Annex to the SDS. The exposure 
scenario extends the information given in 
the main body of the SDS, but needs to 
be considered together with (and be 
consistent with) the information within 
the SDS main body in order to maximise 
its usefulness. 


If an exposure scenario is prepared for a 
mixture16, it needs to be compiled by 
evaluating the relevant available 
information on the component 
substances including the information 
from the substances’ suppliers.  


(There are other options for how to deal 
with exposure scenario information for 
components in a SDS for a mixture, see 
also paragraph 3.22 of chapter 3 and 
Appendix 2; Furthermore chapter 7 of 
the Guidance for downstream user 
provides detailed guidance on how to 
forward information on mixtures 
downstream). 


 


                                           
 
16 Even though there is no requirement  arising from Articles 14 or 37 of REACH for a CSR (and therefore a 
corresponding exposure scenario) for a mixture these may be generated according to Article 31(2) of REACH (essentially 
solely for the purpose of the SDS). 
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3 Issues to consider when compiling an SDS 


3.1 Definition of a Safety Data Sheet (an SDS) 


An SDS is a document whose purpose and role within the harmonized system can be described 
as follows (based on the text in chapter 1.5 of the UN GHS revision 317): 


The SDS should provide comprehensive information about a substance or mixture for use in 
workplace chemical control regulatory frameworks. Both employers [and workers18] use it as a 
source of information about hazards, including environmental hazards, and to obtain advice on 
safety precautions. The SDS is product related and usually (in the absence of relevant attached 
exposure scenario(s)) is not able to provide specific information that is relevant for any given 
workplace where the product may finally be used, although where products have specialized 
end uses the SDS information may be more worker-specific. The information therefore enables 
the employer (a) to develop an active programme of worker protection measures, including 
training, which is specific to the individual workplace; and (b) to consider any measures which 
may be necessary to protect the environment. 


In addition, the SDS provides an important source of information for other target audiences in 
the GHS. So certain elements of information may be used by those involved with the transport 
of dangerous goods, emergency responders (including poison centres), those involved in the 
professional use of pesticides and consumers. However, these audiences receive additional 
information from a variety of other sources such as the UN Recommendations on the Transport 
of Dangerous Goods, Model Regulations and package inserts for consumers and will continue 
to do so. The introduction of a harmonized labelling system therefore, is not intended to affect 
the primary use of the SDS which is for workplace users. 


The required format and content of an SDS within the EU Member States in which the REACH 
Regulation directly applies (and in other countries which have adopted the REACH Regulation) 
is defined in Annex II of the REACH. The full text of the versions of Annex II which will be in 
force from 1 December 2010 and from 1 June 2015 are given in chapter 4 of this document. 
Further information on the transition periods and on the relation between these different 
versions of Annex II is given in Appendix 1 to this guidance.  


The information contained in the SDS must be written in a clear and concise manner. 
 


3.2 Responsibility for the content of an SDS 


Where there is a chain of supply, the requirements of REACH in relation to the provision of 
safety data sheets apply at each stage of the supply chain. The initial responsibility for drawing 
up the safety data sheet falls on the manufacturer, importer or only representative who should 
anticipate, so far as it is reasonably practicable, the uses to which the substance or mixture 
may be put. Actors further down the supply chain should also provide a safety data sheet, 
drawing on, checking the adequacy of, and adding to, the information provided by their 
suppliers to cater for the specific needs of their customers. In all cases, suppliers of a 


                                           
 
17 unece.org/trans/danger/publi/ghs/ghs_welcome_e.html; Global Harmonized system of Classification and Labelling 
of Chemicals (GHS).Third Edition, 2009.United Nations. 


18 It should be noted that in the European Union regulatory framework the SDS is clearly targeted at the employer who 
should use it as the basis of information and instructions which he transmits to the employee under Article 8.1 4th indent 
of Directive 98/24/EC. However, the employee is NOT the primary target of the document and its provision to the 
employee does not release the employer from his obligations under Directive 98/24/EC. 



http://www.unece.org/trans/danger/publi/ghs/ghs_welcome_e.html
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substance or a mixture which requires a safety data sheet have the responsibility for its 
contents, even though they may not have prepared the safety data sheet themselves.  In such 
cases, the information provided by their suppliers is clearly a useful and relevant source of 
information for them to use when compiling their own safety data sheets.  However, they will 
remain responsible for the accuracy of the information on the safety data sheets they provide 
(this also applies to SDSs distributed in languages other than the original language of 
compilation) 
 


3.3 Claiming an SDS as confidential 


The information that that is required to appear in an SDS cannot be claimed as confidential.  
 


3.4 Possibility of charging for supply of an SDS 


According to Article 31(8) and 31(9) of REACH, the SDS and any required updates to it must 
be provided free of charge.  
 


3.5 Who should compile an SDS 


The text of the Revision of Annex II specifies in paragraph 0.2.3 that: 


“The safety data sheet shall be prepared by a competent person who shall take into account 
the specific needs and knowledge of the user audience, as far as they are known. Suppliers 
of substances and mixtures shall ensure that such competent persons have received 
appropriate training, including refresher training.” 
 


3.5.1 Definition of a competent person 
No specific definition of the “competent person” is given in the Regulation. However the term 
may usefully be defined in this context as meaning a person (or combination of persons) – or a 
coordinator of a group of people - who has or have, as a result of their training, experience 
and continued education, sufficient knowledge for the compilation of the respective sections of 
the SDS or of the entire SDS.  


The supplier of the SDS can delegate this function to his own staff or to third parties. It is not 
necessary that the expert knowledge be provided in full by one single competent person. 


It is understood that a single person very rarely has extensive knowledge in all the fields 
covered by an SDS. It is thus necessary that the competent person rely upon additional 
competences, either internal or external. The competent person should ensure the consistency 
of the SDS, especially if he acts as the coordinator of a group of people. 


3.5.2 Training and continued education of competent persons 
It should be noted (from the text quoted above) that there is a specific duty on the supplier of 
the substances and mixtures to ensure that the competent persons have received appropriate 
training and refresher training. There is no specific indication in the REACH Regulation of the 
training which the competent person should have or that he should attend a special course or 
pass an official examination. However attendance at such courses and any examination and 
certification may be useful in demonstrating the required competence.  


Training and continued education for these persons may be given internally or externally. It is 
recommended to document the organizational flow in the compilation and update of SDSs 
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within a company, e.g. by way of internal guidelines or operating procedures. 


If SDSs are to be compiled for explosives, biocides, plant protection products19, or surfactants 
additional knowledge on specific products legislation applicable to them is needed. 


The following (non-exhaustive) list gives an indication of various fields a knowledge of which a 
person wishing to demonstrate their competence could refer to: 


1. Chemical nomenclature 


2. European Regulations and Directives relevant to chemicals and their 
implementations into MS national legislation, applicable national legislation (in their 
valid current versions), to the extent that they are relevant in the compilation of 
SDSs, for instance (non-exhaustive list, shortened titles): 


o REACH: Regulation (EC) No 1907/2006(in particular as amended by 
Regulation (EU) No. 453/2010 with respect to SDSs) 


o CLP: Regulation (EC) No 1272/2008 


o Dangerous Substances Directive: Directive 67/548/EEC 


o Dangerous Preparations Directive: Directive 1999/45/EC 


o Chemical Agents Directive: Directive 98/24/EC 


o Occupational exposure limits: Directives  2000/39/EC,2006/15/EC and 
2009/161/EU 


o Protection of workers from the risks related to exposure to 
carcinogens or mutagens at work: Directive 2004/37/EC 


o Improvements in the safety and health of pregnant workers, workers 
who have recently given birth and women who are breastfeeding: 
Directive 92/85/EEC 


o Personal protective equipment: Directive 89/686/EEC 


o Classification of the various modes of transport: Directives 96/35/EC and 
2000/18/EC 


o Inland transport of dangerous goods: Directive 2008/68/EC 


o Detergent Regulation: Regulation(EC) No 648/2004 


o Protection of young people at work: Directive 94/33/EC 


o Waste: Directives 2006/12/EC and 2008/98/EC 


3. Relevant national or international guidelines of the respective sector 
association 


4. Physical and chemical properties: 


o Particularly properties as listed and discussed in the legal text below under 
Section 9.1 of the revised Annex II (see chapter 4.9 of this document). 


5. Toxicology/eco-toxicology: 


o Particularly properties as listed and discussed in the legal text below under 
Section 11 and 12 of the revised Annex II (see chapter 4.11 and 4.12 of this 
document). 


                                           
 
19 For a list of relevant legislation on plant protection and biocidal products see Article 15 of REACH. 
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6. First aid measures  


o (See chapter 4.4 of this document) 


7. Accident prevention 


o Fire and explosion prevention, fire fighting, extinguishing media 


o Measures in the event of accidental release 


o (See chapter 4.6 of this document) 


8. Measures for safe handling and storage 


o (See in particular chapter 4.7 of this document) 


9. Transport provisions 


o Particularly as listed and discussed in the legal text below under Section 14 of 
the revised Annex II (see chapter 4.14 of this document). 


o Note that the provisions of Directive 96/35/EC and 2000/18/EC (on the 
appointment and qualification of Safety Advisers for the transport of 
dangerous goods by road, rail and inland waterways) apply specifically to 
those directly involved in the transport of dangerous goods. Depending on the 
supplier’s organisational arrangements the compiler of SDSs may or may not 
be a Safety Adviser as defined in these regulations. It is not a legal 
requirement that the compiler of SDSs be a qualified Safety Adviser in the 
meaning of these Directives. 


10. National provisions 


o Relevant national provisions, such as (this is a non-exhaustive list) 


In Germany: 


§ Water hazard classes (Wassergefährdungsklassen) 


§ Technical instruction air (TA-Luft) 


§ Technical rules for hazardous substances 
(TechnischeRegelnfürGefahrstoffe) 


In France: 


§ Tableaux de maladies professionnelles 


§ Nomenclature des installations classées pour la protection de 
l‘environnement 


In the Netherlands: 


§ De Algemene Beoordelingsmethodiek Water (ABM) 


o National product registers (for example Denmark, Finland, Italy, Sweden etc.) 
 


3.6 The sequence, naming and numbering of sections and sub-
sections which must be used in an SDS 


The name of each section and sub-section heading, of individual headings and sub-headings in 
the SDS is specified in each of the versions of Annex II. In particular Part B of the Annex II 
versions applicable from both 1 December 2010 to 1 June 2015 and from 1 June 2015 (as 
given in Commission Regulation (EU) No. 453/2010 of 20 May 2010) both require that: 


“The safety data sheet shall include the following 16 headings in accordance with Article 
31(6) and in addition the subheadings also listed except Section 3, where only Subsection 
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3.1 or 3.2 need to be included as appropriate:” 
 


(See legal text for the full list of headings and sub-headings). 


It should be noted that for the Section headings themselves the word “SECTION” is a part of 
the heading specified as being required i.e. for example the full heading for Section 1 of the 
SDS is: 


“SECTION 1: identification of the substance/mixture and of the company/undertaking” 
 


No numbering at a level lower than the sub-heading is legally required, but this may be 
introduced by the supplier in the interests of clarity (e.g. in Section 14 to differentiate between 
different modes of transport). 


In particular, the numbering of the sub-paragraphs and points in part A of each version of the 
Annex II legal text should not be confused with the required numbering of sections and sub-
sections according to Part B. 


Thus, for example in the case of SECTION 11 toxicological information, according to Part B the 
following heading and sub-headings must be used: 


“SECTION 11: Toxicological information  


11.1. Information on toxicological effects” 
 


The presence of points (”sub-sub-paragraphs”) numbered 11.1.1, 11.1.2, … …  11.1.12.2, … … 
etc in part A under the heading of SECTION 11 to facilitate discussion of the individual 
elements does not mean that the information discussed under these points needs to be 
included under an identical description or heading to that given in Part A at any level below the 
sub-section level. The structure of the SDS, as defined by the section and sub-section 
headings is only pre-defined to the extent given in Part B.  


This also applies to all the examples given for the structuring of data within any sections and 
sub-sections of an SDS contained in this document. Any sub-structuring or titles of further 
sub-sections of data given beyond the parent SECTION and the first sub-section numbering is 
only an example of a possible structure. 


The information that the SDS must contain within each of these headings and sub-headings is 
discussed in more detail in chapter 4 of this document. With the exception of subsections 3.1 
and 3.2 (where either one or the other should contain information) some information must be 
entered in every sub-section, even if this “information” is only an explanation of why data is 
not available or confirmation of non-applicability etc. Information should be inserted into sub-
sections, not directly under the parent section heading. 


Where a document using the format of an SDS is produced for a substance or mixture that 
does not require an SDS according to Article 31 of REACH (e.g. as a convenient way of 
supplying information required by Article 32 or based on a commercial decision to supply 
“SDS-like” documents for all substances and mixtures supplied by an actor) the requirements 
for content in each of the sections would not apply. In such cases it may be advisable to 
explain that the document is outside the scope of Article 31 of REACH for the convenience of 
recipients and enforcing authorities. 
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3.7 Necessary degree of completeness when providing information in 
an SDS 


The information requirements are explained in detail in chapter 4. It should be noted that 
where specific data are not used or where data are not available, this must be clearly stated. 
 


3.8 Need to update SDSs 


The conditions under which an SDS must be updated and re-issued are given in Article 31(9) 
of REACH as follows: 


“9. Suppliers shall update the safety data sheet without delay on the following occasions: 


(a) as soon as new information which may affect the risk management measures, or new 
information on  hazards becomes available; 


(b) once an authorisation has been granted or refused; 


(c) once a restriction has been imposed. 


The new, dated version of the information, identified as ‘Revision: (date)’, shall be provided 
free of charge on paper or electronically to all former recipients to whom they have supplied 
the substance or mixture within the preceding 12 months. Any updates following 
registration shall include the registration number.” 
 


Thus, although there are industry documents available which give recommendations on when a 
change in an SDS is considered a “major” or a “minor” change, this terminology is not used in 
the REACH Regulation. Only the changes according to Article 31 (9) of REACH give rise to a 
legal obligation to provide updated versions to all recipients to whom the substance or mixture 
has been supplied within the preceding 12 months. Sector and branch organisations may 
provide their own guidance on when it is desirable to additionally send updated versions of 
SDSs which are not specifically required by Article 31(9) of REACH, but such additional updates 
are not a legal requirement 


Nevertheless, it is recommended to review the totality of the contents of an SDS at regular 
intervals. The definition of these intervals is the responsibility of the actor who issues the SDS 
– the intervals are not defined in the REACH Regulation. It might be expected that the 
frequency of such reviews would be commensurate with the hazards of the substance or 
mixture and that the review would be carried out by a competent person. 
 


3.9 Need to communicate changes in the SDS 


The text of point 0.2.5 of the revised Annex II of REACH (in force as of 01/12/2010) specifies 
that: 


“The date of compilation of the safety data sheet shall be given on the first page. When a 
safety data sheet has been revised and the new, revised version is provided to recipients, 
the changes shall be brought to the attention of the recipient in Section 16 of the safety 
data sheet, unless they have been indicated elsewhere. In that case, the date of compilation 
identified as “Revision: (date)” as well as a version number, revision number, supersedes 
date or other indication of what version is replaced shall appear on the first page”. 
 


Thus, revisions must be identified as such on the first page and information on the changes 
must be given either in section 16 or elsewhere in the SDS. 
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As indicated in 3.8 above, for any revision to an SDS according to Article 31(9) of REACH the 
revised Safety Data Sheet must be provided to all former recipients who received the product 
within the preceding 12 months. A supplier may also choose to (additionally) re-issue SDSs 
retrospectively for other revisions which he may consider warrant such additional action. It is 
suggested that an incremental numbering system be used to identify new versions of an SDS. 
In such a system, changes to versions requiring provision of updates according to Article 31(9) 
could be identified by an increment by an integer, while other changes could be identified by 
an increment by a decimal, e.g.: 


Version 1.0: initial issue 


Version 1.1: first change(s) not requiring update and re-issue to former recipients 


Version 1.2: second change(s) not requiring update and re-issue to former recipients 


Version 2.0: first change requiring provision of update according to Article 31(9) to former 
recipients. 


Etc. 
 


This is just an example of how to facilitate traceability of versions. There are many other 
systems. 
 


3.10 Potential need to keep records of SDSs and their amendments 


The first sentence of Article 36(1) of REACH requires that: 


“1. Each manufacturer, importer, downstream user and distributor shall assemble and keep 
available all the information he requires to carry out his duties under this Regulation for a 
period of at least 10 years after he last manufactured, imported, supplied or used the 
substance or mixture”. 
 


There is no reference in this text (or in the revision of Annex II) to a requirement for the 
actors in the supply chain to keep copies of SDSs and/or outdated versions thereof for any 
specified period. Both the suppliers of SDSs and potentially their recipients should consider 
these documents as part of the “the information he requires to carry out his duties under this 
Regulation” which is to be retained for a minimum period of 10 years. The information used in 
the compilation of the SDS is itself likely to constitute information required to carry out duties 
under REACH and may in any case be required to be kept independently of its relation to the 
content of the SDS. Holders of both SDSs and other information may in any case decide that it 
should be retained for product liability and other legal requirements and it might be considered 
appropriate (for example for products with chronic effects) to keep this information for a 
period of more than 10 years, depending on the applicable national laws and regulations. 
 


3.11 Example of sequence for collecting and collating information for 
compiling the SDS 


A suggestion for a step-wise approach to the creation of an SDS to ensure its internal 
consistency is given in Figure I below (the numbers refer to the sections of the SDS): 


Figure 1 below shows the process as a linear one to stress that, for example, the final 
identification of hazards in Section 2 of the SDS is not likely to be possible until the inputs to 
other sections have been considered. In reality the process is likely to be an iterative one 
involving consideration of some aspects in different sequences to that shown or even in 
parallel. 
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Figure 1: Example sequence for compiling an SDS 
 


1. Identification


9. Physical and chemical 
properties incl. 
classification
10. Stability and reactivity
11. Toxicological 
information incl. 
classification
12. Ecological information 
incl. classification


3. Composition and 
determination of hazard 
classification of 
components


14. Transport
15. Regulatory information8. Exposure controls7. Handling and storage


4. Fire aid
5. Fire-fighting
6. Accidental release


13. Disposal 16. Other information


2. Hazard identification


 


3.12 How to help to ensure consistency and completeness of the SDS 


The Safety Data Sheet gives information on a very wide range of aspects of occupational 
health and safety, transport safety and environmental protection. As SDSs are frequently not 
compiled by just one person but rather by several members of staff, unintended gaps or 
overlaps cannot be ruled out. Consequently, it is useful to subject the finished Safety Data 
Sheet and its annex (if applicable) to a consistency and plausibility check before providing it to 
recipients. It may be desirable for the final review to be carried out by a single competent 
person rather than separate individuals to allow an overview of the document as a whole. 
 


3.13 Ways in which, and by when, the SDS must be provided 


According to Article 31 (8) of REACH“A safety data sheet shall be provided free of charge on 
paper or electronically no later than the date on which the substance or mixture is first 
supplied.” 


Thus, the Safety Data Sheet can be provided on paper, for example by letter, by fax or 
electronically, for example by email. 


It should be noted however that in this context the wording “shall be provided” is to be 
understood as a positive duty on the supplier to actually deliver the SDS (and every required 
update) rather than just make it available passively, for example on the internet or reactively 
by delivering it on request. Therefore, ECHA’s Forum comprising national enforcement 
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representatives agreed that, for example, simply posting a copy of an SDS (or an update to 
one) on a web site alone would not be considered as having complied with the duty to 
“provide”. In the case of electronic “provision”, supply of the SDS (and any corresponding 
exposure scenario attachments) as an attachment to an e-mail in a format which is generally 
accessible to all recipients would therefore be acceptable. By contrast, sending an e-mail with 
a link to a general web-site where the SDS (or latest updated SDS) needs to be found and 
downloaded from would not be acceptable. Options for when a specific link leading directly to 
the SDS (or updated SDS) might be acceptable and conditions which would need to be applied 
to allow this in future (in particular as a means to deal with increasing numbers of attached 
exposure scenarios) are under discussion20. 


Once an SDS has been supplied for a first delivery of a substance or mixture to a particular 
recipient there is no need to supply a further copy of the SDS with subsequent deliveries to the 
same recipient unless the SDS is revised. Further information on communication of changes 
resulting from revisions is given in 3.9 above. 
 


3.14 Language(s) in which the SDS must be provided 


According to REACH Article 31(5), “The safety data sheet shall be supplied in an official 
language of the Member State(s) where the substance or mixture is placed on the market, 
unless the Member State(s) concerned provide otherwise”. It should be noted that it is for the 
recipient Member State (MS) to provide otherwise – i.e. for example the existence of an 
exemption in the MS of manufacture does not give an exemption in a different MS where the 
substance or mixture is placed on the market. Even if the MS provides otherwise, it may be 
desirable to always provide (potentially in addition) the SDS in the language of the country. 


It should be noted that certain Member States require that the SDS be provided in additional 
official MS languages (of that MS, where there is more than one official language). 


It should also be noted that as the annexed exposure scenario is considered to be an integral 
part of the SDS it is subject to the same translation requirements as the SDS itself – i.e. it 
must be supplied in an official language of the Member State(s) where the substance or 
mixture is placed on the market, unless the recipient Member State(s) concerned provide 
otherwise. 
 


It should be further noted that according to the provisions of Article 17 (4) of the new Prior 
Informed Consent (PIC) Regulation21 which enters into operation on 14 March 2014, for 
substances for which an SDS is required (in the format of Annex II to REACH) according to 
Article 17 (3) of the same regulation:  “The information on the label and on the safety data 
sheet shall as far as practicable be given in the official languages, or in one or more of the 
principal languages, of the country of destination or of the area of intended use” i.e. in 
such cases the language(s) in which the SDS is to be supplied may include (where practicable) 
languages which are not official languages of any EU Member State. Until the above date, the 
same provisions apply according to Articles 16 (3) and (4) of Regulation (EC) No 689/2008 


                                           
 
20 Pre-conditions that could apply would be e.g. that the recipients of the SDS supplied (and updated) via such a 
mechanism need to be in agreement in advance, that each link provided must go only to the specific SDS appropriate to 
the recipient, that the relevant MS competent authority for enforcement is in agreement etc. 


21 Regulation (EU) No 649/2012 of the European Parliament and of the Council of 4 July 2012 concerning  
the export and import of hazardous chemicals (recast); OJ L 201 27.07.2012 p 60. Available at eur-
lex.europa.eu/Result.do?T1=V2&T2=2012&T3=649&RechType=RECH_naturel&Submit=Search.  
 



http://eur-lex.europa.eu/Result.do?T1=V2&T2=2012&T3=649&RechType=RECH_naturel&Submit=Search

http://eur-lex.europa.eu/Result.do?T1=V2&T2=2012&T3=649&RechType=RECH_naturel&Submit=Search
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concerning the export and import of dangerous chemicals22. 


3.15 Substances and mixtures for which an SDS must be provided 
without prior request 


According to Article 31 (1) of REACH (as amended by Articles 58(2)(a) and 59(2)(a) of CLP) 
the criteria for when an SDS must be provided (even without request) are: 


Between December 1st 2010 and May 31st, 2015: 


“(a) where a substance meets the criteria for classification as hazardous in accordance  with 
Regulation (EC) No 1272/2008 or a mixture meets the criteria for classification as 
dangerous in accordance with Directive 1999/45/EC; or 


(b) where a substance is persistent, bioaccumulative and toxic or very persistent and very 
bioaccumulative in  accordance with the criteria set out in Annex XIII; or 


(c) where a substance is included in the list established in accordance with Article 59(1) for 
reasons other than those referred to in points (a) and (b).” (where the latter list 
corresponds to the so called “candidate list”23 for authorization (list published on ECHA 
website, see link in the footnote). 
 


As of June 1, 2015 (a) above changes to: 


“(a) where a substance or mixture meets the criteria for classification as hazardous in 
accordance with Regulation (EC) No 1272/2008; or” 


(and criteria (b) and (c) remain as above). 
 


3.16 Certain mixtures for which an SDS must be provided on request 


Article 31(3) of REACH specifies the conditions under which an SDS must be supplied on 
request (for certain mixtures). The text specifying these conditions changes in line with the 
appropriate applicable version of Annex II as of 1 June 2015 (see CLP Article 59(2)(b) 
amendment to REACH Article 31(3)). The relevant provisions are as follows:  


Until 1 June 2015: 


“3. The supplier shall provide the recipient at his request with a safety data sheet compiled 
in accordance with Annex II, where a mixture does not meet the criteria for classification as 
dangerous in accordance with Articles 5, 6 and 7 of Directive 1999/45/EC, but contains: 


(a) in an individual concentration of ≥ 1 % by weight for non-gaseous mixtures and ≥ 0,2 
% by volume for gaseous mixtures at least one substance posing human health or 
environmental hazards; or 


(b) in an individual concentration of ≥ 0,1 % by weight for non-gaseous mixtures at least 
one substance that is persistent, bioaccumulative and toxic or very persistent and very 
bioaccumulative in accordance with the criteria set out in Annex XIII or has been included 


                                           
 
22 Regulation (EU) No 689/2008 of the European Parliament and of the Council of 17 June 2008 concerning the export 
and import of dangerous chemicals; OJ L 204 31.07.2008 p 1. Available at eur-
lex.europa.eu/Result.do?T1=V2&T2=2008&T3=689&RechType=RECH_naturel&Submit=Search.  


23 echa.europa.eu/chem_data/authorisation_process/candidate_list_en.asp. 



http://eur-lex.europa.eu/Result.do?T1=V2&T2=2008&T3=689&RechType=RECH_naturel&Submit=Search

http://eur-lex.europa.eu/Result.do?T1=V2&T2=2008&T3=689&RechType=RECH_naturel&Submit=Search

http://echa.europa.eu/chem_data/authorisation_process/candidate_list_en.asp
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for reasons other than those referred to in point (a) in the list established in accordance 
with Article 59(1); or 


(c) a substance for which there are Community workplace exposure limits.” 
 


From 1 June 2015: 


“3. The supplier shall provide the recipient at his request with a safety data sheet compiled 
in accordance with Annex II, where a mixture does not meet the criteria for classification as 
hazardous in accordance with Titles I and II of Regulation (EC) No 1272/2008, but contains: 


(a) in an individual concentration of ≥ 1 % by weight for non-gaseous mixtures and ≥ 0,2 
% by volume for gaseous mixtures at least one substance posing human health or 
environmental hazards; or 


(b) in an individual concentration of ≥ 0,1 % by weight for non-gaseous mixtures at least 
one substance that is carcinogenic category 2 or toxic to reproduction category 1A, 1B and 
2, skin sensitiser category 1, respiratory sensitiser category 1, or has effects on or via 
lactation or is persistent, bioaccumulative and toxic (PBT) in accordance with the criteria set 
out in Annex XIII or very persistent and very bioaccumulative (vPvB) in accordance with the 
criteria set out in Annex XIII or has been included for reasons other than those referred to 
in point (a) in the list established in accordance with Article 59(1); or 


(c) a substance for which there are Community workplace exposure limits.” 
 


3.17 Labelling required for a mixture not classified as hazardous and 
not intended for the general public for which an SDS must be 
available and supplied on request 


For mixtures not classified as hazardous under CLP (or “dangerous” under DPD) and not 
intended for the general public but which contain certain specified classified components at 
above specified limits, for which a Safety Data Sheet must be provided on request, the label on 
the packaging must bear information indicating the availability of such SDSs. 


For mixtures classified and labelled according to the DPD the required text to indicate this is: 
"Safety data Sheet available for professional user on request" (see Dangerous Preparations 
Directive 1999/45/EC, Annex V, Part C, no. 1). 


For mixtures classified and labelled according to CLP the required text becomes: 


“Safety Data Sheet available on request” (See CLP Annex II, point 2.10, text of EUH210). 
 


3.18 SDSs for hazardous substances and mixtures made available to 
the general public 


 Article 31 (4) of REACH (as amended by Article 58(2)(b) of CLP) states for substances and 
mixtures sold to the general public: 


“The safety data sheet need not be supplied where substances that are hazardous in 
accordance with Regulation (EC) No 1272/2008 or mixtures that are dangerous in 
accordance with Directive 1999/45/EC24, offered or sold to the general public, are provided 


                                           
 
24 The text in force from 1 June 2015 refers simply to “substances or mixtures” without reference to either the CLP 
regulation or DPD, since from that date both must be classified according to CLP.  
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with sufficient information to enable users to take the necessary measures as regards the 
protection of human health, safety and the environment, unless requested by a downstream 
user or distributor”. 
 


From 1 June 2015 this is further amended by Article 59(2)(c) of CLP to read more simply as 
follows: 


“The safety data sheet need not be supplied where hazardous substances or mixtures  
offered or sold to the general public are provided with sufficient information to enable users 
to take the necessary measures as regards the protection of human health, safety and the 
environment, unless requested by a downstream user or distributor.” 
 


Thus, it is not mandatory for a safety data sheet to be supplied for a dangerous/hazardous 
substance or mixture made available to the general public25 if the above conditions are 
complied with. However if the product is also supplied to a downstream user or distributor and 
he requests an SDS it must be supplied to him. It may be recommendable for the distributor 
(e.g. retailer) offering or selling these substances or mixtures to be in possession of an SDS for 
each hazardous substance or mixture which he sells. These SDSs also contain important 
information for him as he has to store the substance or mixture and can give important 
information e.g. on measures in case of an accident (or fire etc.). If the downstream user or 
distributor feels that he needs an SDS for these or other purposes he can request one. 


It should be noted that the actor who is specifically allowed to request the SDS by this 
provision is the downstream user or distributor – it is not the member of the public 
(“consumer”). The question of whether a particular customer for such a substance or mixture 
is entitled to request and receive an SDS for it can therefore be addressed on the basis of 
whether he qualifies as either a ‘downstream user’ or a ‘distributor’ under the definitions given 
in Article 3 (13) and 3 (14) of the REACH regulation respectively. A “consumer” is specifically 
excluded from the definition of a downstream user. Whether a recipient qualifies as a 
downstream user with respect to use of the substance or mixture “in the course of his 
industrial or professional activities” may be determined for example on the basis of his 
professional background. A reliable proof of the right to request an SDS could be an excerpt 
from the trade register/register of companies or other professional accreditation or potentially 
a VAT number (or holding of an account with the supplier), rather than depending solely on 
quantities (which itself may serve as a first indicator). 
 


3.19 Access to information in the SDS by workers 


According to Article 35 of REACH: 


“Workers and their representatives shall be granted access by their employer to the 
information provided in accordance with Articles 31 and 32 in relation to substances or 
mixtures that they use or may be exposed to in the course of their work.” 
 


The SDS (in the EU) is aimed at the employer. The employer has a responsibility to transform 
the information into suitable formats to manage risks at the specific workplace. Nonetheless 
access must be given to relevant SDS information to workers and their representatives 
according to Article 35 of REACH (as well as according to Article 8 of Directive 98/24/EC). 
 


                                           
 
25 There are no provisions in REACH under which an SDS ever has to be supplied to a member of the general public (a 
“consumer”); there is also no provision to stop this being done on a voluntary basis by any actor in the supply chain.  
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3.20 Products for which an SDS is not required 


The requirements to provide an SDS arise from Article 31 of the REACH Regulation.  


Certain general exemptions from the need to supply information according to Title IV 
(therefore including SDSs according to Article 31) are given in Article 2 (6): 


“The provisions of Title IV shall not apply to the following mixtures in the finished state, 
intended for the final user: 


(a) medicinal products for human or veterinary use, within the scope of Regulation (EC) No 
726/2004 and Directive 2001/82/EC and as defined in Directive 2001/83/EC; 


(b) cosmetic products as defined in Directive 76/768/EEC; 


(c) medical devices which are invasive or used in direct physical contact with the human 
body in so far as Community measures lay down provisions for the classification and 
labelling of dangerous substances and mixtures which ensure the same level of information 
provision and protection as Directive 1999/45/EC; 


(d) food or feedingstuffs in accordance with Regulation (EC) No 178/2002 including use: 


(i) as a food additive in foodstuffs within the scope of Directive 89/107/EEC; 


(ii) as a flavouring in foodstuffs within the scope of Directive 88/388/EEC and Decision 
1999/217/EC; 


(iii) as an additive in feedingstuffs within the scope of Regulation (EC) No 1831/2003; 


(iv) in animal nutrition within the scope of Directive 82/471/EEC.” 
 


Even more general exemptions from the whole of the REACH apply to other classes of products 
via Article 2(1) (radioactive substances, substances under customs supervision, non-isolated 
intermediates, products during carriage by rail, road, inland waterway, sea or air) 


Waste as defined in Directive 2006/12/EC is also exempted in general by virtue of being 
excluded by Article 2(2) from being defined as a substance, mixture or article within the 
meaning of Article 3 of the REACH Regulation. 


SDSs are also of course not required for products that do not conform either to the criteria 
given in Article 31(1) (a), (b) and (c) or to those in Article 31(3) for when SDSs are required 
(see Section 1.1 of the General Introduction above and the text of REACH for more detail on 
what the criteria are). 
 


3.21 Possible compilation of an SDS for substances and mixtures even 
when not legally required 


From marketing and/or logistical aspects it may in certain cases be useful for suppliers to have 
Safety Data Sheets available for all substances and mixtures, including those for which there is 
no legal obligation to provide an SDS. In such cases it may be desirable to indicate in the 
document that the substance or mixture does not legally require an SDS to avoid unnecessary 
compliance and conformity issues arising. It is not generally desirable to compile SDSs for 
articles. 


It may also be useful to supply information required according to Article 32 of REACH 
concerning the duty to communicate information down the supply chain for substances on their 
own or in mixtures for which a safety data sheet is not required in the SDS format. However it 
should be noted that this is not required by the REACH Regulation and again in these cases it 
may be desirable to indicate in the document that the substance or mixture does not legally 
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require an SDS to avoid unnecessary compliance and conformity issues arising. Similarly it 
may be specifically indicated when such a document is being used to communicate information 
according to Article 32. 
 


3.22 When attachment of Exposure Scenarios to the SDS is required 


According to the first paragraph of Article 31(7) of REACH: 


“Any actor in the supply chain who is required to prepare a chemical safety report according 
to Articles 14 or 37 shall place the relevant exposure scenarios (including use and exposure 
categories where appropriate) in an annex to the safety data sheet covering identified uses 
and including specific conditions resulting from the application of Section 3 of Annex XI.” 
 


Thus, whenever there is a requirement for an actor (e.g. a registrant or a downstream user 
preparing a CSR according to Art 14 or 37.4 of REACH) to include exposure scenarios in his 
CSR, this actor has an obligation to place the relevant exposure scenarios in an Annex to the 
SDS. It should be noted however that not all registrants who are required to carry out a CSA 
and prepare a CSR26 are necessarily required to prepare an exposure scenario. Thus, for 
example, although a CSA and a CSR are generally required for all substances subject to 
registration in quantities of 10 tonnes or more, an exposure scenario is only required for those 
for which the further criteria given in Article 14 (4) also apply (i.e. those fulfilling the PBT/vPvB 
criteria or the criteria for any of the listed hazard classes in Article 14(4) of REACH as amended 
by Article 58 of CLP). These criteria are27: 


“4. If, as a result of carrying out steps (a) to (d) of paragraph 3, the registrant concludes 
that the substance fulfils the criteria for any of the following hazard classes or categories set 
out in Annex I to Regulation (EC) No 1272/2008: 


(a) hazard classes 2.1 to 2.4, 2.6 and 2.7, 2.8 types A and B, 2.9, 2.10, 2.12, 2.13 
categories 1 and 2, 2.14 categories 1 and 2, 2.15 types A to F; 


(b) hazard classes 3.1 to 3.6, 3.7 adverse effects on sexual function and fertility or on 
development, 3.8 effects other than narcotic effects, 3.9 and 3.10; 


(c) hazard class 4.1; 


(d) hazard class 5.1 


or is assessed to be a PBT or vPvB, … …” 
 


Thus, if the substance does not fulfil any of the criteria of the Article 14(4) (hazard classes, 
categories or properties) an exposure assessment is not needed and the registrant can directly 
document the hazard assessment and PBT/vPvB assessment in the chemical safety report 


                                           
 
26 Note that  there are cases where no CSA/CSR is needed at all (and thereby no ESs are to be provided), for instance in 
the case of substances exempted from registration under annex IV or V or for recovered substances exempted from 
presenting a registration dossier under art 2(7) (d). 


27 The hazard classes or categories corresponding to the listing (where not already named in full in the text above) are: 
(a) explosives (2.1), flammable gases (2.2), flammable aerosols (2.3), oxidising gases (2.4), flammable liquids (2.6), 
flammable solids (2.7), self-reactive substances and mixtures types A and B (2.8 A + B), pyrophoric liquids (2.9), 
pyrophoric solids (2.10), substances and mixtures which in contact with water emit flammable gases (2.12), oxidising 
liquids categories 1 and 2 (2.13  1 + 2), oxidising solids categories 1 and 2 (2.14 1 + 2), organic peroxides types A to F (2.15 
A to F inclusive); (b) acute toxicity (3.1), skin corrosion/irritation (3.2), serious eye damage/eye irritation (3.3) 
respiratory or skin sensitisation (3.4), germ cell mutagenicity (3.5), carcinogenicity (3.6), [3,7, 3.8 as above], specific 
target organ toxicity – repeated exposure (3.9), aspiration hazard (3.10); (c) hazardous to the aquatic environment (4.1); 
(d) hazardous to the ozone layer (5.1). 
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without the need to generate an exposure scenario. Furthermore, the CSA and CSR would 
normally be carried out as part of the preparations for a registration by the relevant deadline. 
Exposure scenarios for particular substances on their own or in mixtures will therefore 
normally only be attached to SDSs after the respective substance has been registered. 


Once prepared, the exposure scenario should be attached to SDSs and its attachment would 
then constitute a revision to the SDS. Where the exposure scenario results in new risk 
management measures the SDS must be updated without delay and the revised version 
provided to former recipients within 12 months in accordance with the provisions of Article 
31(9)(a)  of REACH (see also chapter 3.8 above). 


3.23 Alternative ways to include28 the Exposure Scenario information 
into the SDS for substance and mixtures 


For the cases described in 3.22 above, Article 31(7) of REACH specifies that the exposure 
scenario must be placed in an annex to the SDS.   


However, the second and third subparagraphs of Article 31(7) further state that: 


“Any downstream user shall include relevant exposure scenarios, and use other relevant 
information, from the safety data sheet supplied to him when compiling his own safety data 
sheet for identified uses. 


Any distributor shall pass on relevant exposure scenarios, and use other relevant 
information, from the safety data sheet supplied to him when compiling his own safety data 
sheet for uses for which he has passed on information according to Article 37(2).” 
 


For downstream users who are not required to carry out their own CSA for a particular 
(component) substance29 there are therefore alternative options for inclusion of the exposure 
scenario information30. 


In the case of a mixture containing substances for which an exposure scenario was required, 
the inclusion of exposure scenario information in the SDS for the mixture must take into 
account at least those substances present above the thresholds given in Article 14 of REACH. 


The result is the following possible cases for inclusion of exposure scenario(s) information 
(carried out by a Manufacturer/Importer or by a Downstream User (DU)) into SDSs: 


1. attachment of the actual exposure scenario (s) resulting from a CSA for a substance 
as such or exposure scenario resulting from CSA for a substance in a mixture in 
concentrations above the thresholds given in Article 14. In this case, at least a 
summary of the relevant key information from the attached exposure scenario must 
be included into the core sections of the SDS, with a cross-reference to the details 
in the exposure scenario; 


                                           
 
28 “Include” is used here to mean either attach the exposure scenario (s) as a whole to the SDS (as an annex) and/or 
integrate information from the exposure scenario into the main body (Sections 1 to 16 inclusive) of the SDS and/or 
append to the SDS safe use information for the mixture. 
29 These alternative options are only available to such downstream users. 
30 The change in wording from “shall place” in the first paragraph of Article 31(7) with respect to those required both to 
carry out a CSA/CSR and prepare an exposure scenario to “shall include relevant exposure scenarios” in the second 
paragraph with respect to downstream users is significant. The latter wording is to be interpreted as allowing (if the SDS 
compiler so chooses) “inclusion” of the relevant information from received exposure scenarios by methods other than 
attachment as an Annex to the SDS.  
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2. integration of exposure scenario information resulting from consolidation of various 
exposure scenario s for substances used in a mixture into the core Sections 1-16 of 
the SDS; 


3. attachment of exposure scenario resulting from the CSA for a special mixture31; 


4. (potentially) attachment of exposure scenario resulting from a CSA for a mixture 
under Article 31(2) of REACH32. 


5. append safe use information for the mixture derived from the exposure scenarios of 
the component substances. 
 


It should be noted that for a component of a mixture for which the downstream user is 
required to carry out a CSA option 2 above is not available. 


It should further be noted that although all of the options above are allowed under the 
specified conditions they may not all be equally suitable in practice as a means of forwarding 
the relevant information – for example further downstream users may prefer to receive 
forwarded exposure scenarios for component substances in the mixtures that they receive 
rather than consolidated documentation. In this way when they then formulate these mixtures 
into further mixtures the component substances can be reconsidered together with the new 
components. Option 2 may be more appropriate e.g. when supplying professional end-users. 
Likewise, it is strongly recommended to use option 2 if the attachment of exposure scenarios 
for component substances in mixtures would otherwise lead to SDSs of such inordinate length 
that their recipients further down the supply chain would no longer be able to cope with the 
amount of information contained within them. 


The actor compiling the SDS should keep in mind that recommendations from exposure 
scenarios give rise to specific obligations upon downstream users (Article 37(4)). In order for 
downstream users to be able to recognise such obligations (such as RMMs to be implemented), 
it is recommended that information originating from exposure scenario(s) – either incorporated 
in the body of the SDS or appended to the SDS - is indicated as such. 


Appendix 2 provides more guidance to downstream users who need to “include” the exposure 
scenario information for a substance into a SDS. 


Detailed guidance on options for downstream users on how to forward downstream information 
received from supplier(s) on the substance(s) as such or in a mixture(s) is provided in the 
Guidance for Downstream users33. 


Furthermore, a specific network has been established by ECHA and some sector organisations 
with the aim to develop and provide methodologies and tools to improve effective 
communication along the supply chain. More information is available on the ENES page of the 
ECHA website34. 


Appendix 2 to this guidance and, in more detail, Appendix 1 of the Guidance for downstream 
users, provide more information on the roles and obligations of distributors. They play an 


                                           
 
31 See Appendix 3 for more information of “special mixtures”. 


32 At present there is no guidance available on how to carry out such a CSA. Such a CSA for a mixture is foreseen by 
Article 31(2) of REACH for the purposes of generating consolidated information for an SDS.  Neither Article 14 nor 
Article 37 of REACH generate a requirement for such a CSA to be prepared as part of a registration. 


33 Available at:  echa.europa.eu/web/guest/guidance-documents/guidance-on-reach.  
 
34 Exchange Network on Exposure Scenario see: http://echa.europa.eu/web/guest/about-us/exchange-network-on-
exposure-scenarios 



http://www.echa.europa.eu/web/guest/guidance-documents/guidance-on-reach

http://echa.europa.eu/web/guest/about-us/exchange-network-on-exposure-scenarios

http://echa.europa.eu/web/guest/about-us/exchange-network-on-exposure-scenarios
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important role in the communication flow up and down the supply chain. 


3.24 Forms of assistance available in the compilation of SDSs 


Suppliers may use an external service provider to access the services of competent persons for 
the compilation of SDSs, but of course retain responsibility for compliance with their own 
obligations for providing suitable SDSs.  


Parties compiling and issuing SDSs may be supported by relevant software applications. These 
applications generally have a database function. These databases contain substance lists and 
libraries of standard phrases. Many software products include options for generating SDSs in 
several languages. Such software products may also support the management and consistency 
of information between the registration dossier (including the CSR) and the SDS. 


An example of a source of standard phrases is the European Phrase Catalogue, which is 
available (at no charge) in German and English via http://www.euphrac.eu. Other service 
providers also offer libraries of standard phrases. 


Some industry or trade associations offer support (e.g. via their internet homepages) with 
information regarding their specific sector. 
 


3.25 Selected sources of substance data useful for the compilation of 
SDSs 


A large part of the information necessary in order to compile the SDS should already be 
available to the supplier as it will have been necessary to gather it for the purposes of other 
chemicals control legislation, notably in order to determine e.g. the classification, labelling and 
packaging requirements according to CLP and according to international transport legislation 
and to comply with occupational health and safety legislation. 


If the substance is subject to Registration under REACH and the supplier is a member of a 
Substance Information Exchange Forum (SIEF) or consortium35 if one exists for that substance 
he may have shared access to additional information on the substance. 


For downstream users of substances (and all formulators of mixtures), the key source of 
information is that provided by the supplier in the SDS for the specific (component) 
substance(s) or mixture(s). 


Where it becomes apparent during compilation of the SDS that some data are not readily 
available to the compiler (particularly where an SDS is being prepared before a registration 
dossier is required e.g. for low-volume substances) there are also publicly available databases 
with relevant information (these may be consulted either to seek data that is not otherwise 
available or to check data supplied from upstream which seems inconsistent or implausible), 
for example: 


The ECHA database on registered substances: 
(http://apps.echa.europa.eu/registered/registered-sub.aspx) 


This gives a variety of information on the substances which companies manufacture or 
import: their hazardous properties, their classification and labelling and how to use the 
substances safely, for example. Information in the database is that provided by companies 


                                           
 
35 Note that participation in a consortium is not mandatory. 



http://www.euphrac.eu/

http://apps.echa.europa.eu/registered/registered-sub.aspx
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in their registration dossiers. 
 


The ECHA classification and labelling inventory: 


The Classification & Labelling (C&L) Inventory is a database that will contain basic 
classification and labelling information on notified and registered substances received from 
manufacturers and importers. It will also contain the list of harmonised classifications (Table 
3.1 of Annex VI to CLP). The Inventory will be established and maintained by ECHA. See: 
http://echa.europa.eu/clp/c_l_inventory_en.asp 
 


ESIS 
(http://esis.jrc.ec.europa.eu) 


The ESIS (European chemical Substances Information System) platform of the former 
European Chemicals Bureau (ECB) offers access to several databases – for searches by CAS 
no., by EINECS no. (EC no.)and by substance name in the English language. 
 


GESTIS 
(http://www.dguv.de/ifa/Gefahrstoffdatenbanken/GESTIS-Stoffdatenbank/index-2.jsp) 


This database of the German Berufsgenossenschaften includes more than 7,000 hazardous 
substances alphabetically by name, with classification, labelling, limit values, measuring 
methods, information on personal protection equipment, workplace limit values and 
occupational medicine. 
 


International Chemical Safety Cards (ICSC) 
(http://www.ilo.org/dyn/icsc/showcard.home) 


The International Labour Organisation (ILO) provides a database of International Chemical 
Safety Cards on its website. The primary aim of the Cards is to promote the safe use of 
chemicals in the workplace and the main target users are therefore workers and those 
responsible for health and safety in the workplace. 
 


eChemPortal 
(http://www.echemportal.org/echemportal/index?pageID=0&request_locale=en) 


The eChemPortal is an effort of the Organisation for Economic Co-operation and 
Development (OECD) in collaboration with the European Commission (EC), the European 
Chemicals Agency (ECHA), the United States, Canada, Japan, the International Council of 
Chemical Associations (ICCA), the Business and Industry Advisory Committee (BIAC), the 
World Health Organization's (WHO) International Program on Chemical Safety (IPCS), the 
United Nations Environment Programme (UNEP) and environmental non-governmental 
organisations. eChemPortal provides free public access to information on properties of 
chemicals (including physical and chemical properties, environmental fate and behaviour, 
exotoxicity and toxicity) via simultaneous searching of reports and datasets. 
 


IPCS INCHEM 
(http://www.inchem.org/) 


The International Programme on Chemical Safety (IPCS) INCHEM website gives Rapid 
access to internationally peer reviewed information on chemicals commonly used 
throughout the world, which may also occur as contaminants in the environment and food. 
It consolidates information from a number of intergovernmental organizations whose goal it 



http://echa.europa.eu/clp/c_l_inventory_en.asp

http://esis.jrc.ec.europa.eu/

http://www.dguv.de/ifa/Gefahrstoffdatenbanken/GESTIS-Stoffdatenbank/index-2.jsp

http://www.ilo.org/dyn/icsc/showcard.home

http://www.echemportal.org/echemportal/index?pageID=0&request_locale=en

http://www.inchem.org/
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is to assist in the sound management of chemicals. 
 


TOXNET 
(http://toxnet.nlm.nih.gov/index.html) 


Toxnet is the United States of America’s National Library of Medicine’s toxicology data 
network. It gives access to databases on toxicology, hazardous chemicals, environmental 
health, and toxic releases. 
 


Attention should be paid to the potential variation in reliability of information from such 
sources. 


It should be noted that in all cases (including when the information on component substances 
has been obtained from SDSs of suppliers of these substances – see chapter 3 paragraph 3.2 
above) it is the supplier of the SDS that retains responsibility for the accuracy of its content.  
 


3.26 How to compile an SDS for a recovered substance or mixtures 
containing such a substance 


Appendix 4 of this document discusses specific issues relevant to the compilation of SDSs for 
recovered substances and mixtures. The ECHA Guidance on waste and recovered substances36 
contains additional information on issues that are specific to SDSs for recovered substances. 
 


3.27 Testing for the purposes of generation of information for an SDS 


The SDS is designed to provide comprehensive information about a substance or mixture for 
use in workplace chemical control regulatory frameworks (see paragraph 3.1 above). It 
consolidates this information into one document. The information required to be given in an 
SDS should either be available (because it is needed e.g. as part of the data set required for a 
registration under REACH) or a reason for it not being available should be given in the 
appropriate subsection of the SDS. 


The process of compilation of the SDS may of course reveal that data which is required (for 
example to correctly classify under CLP) is unavailable (particularly in the case of phase-in 
substances for which a REACH registration dossier has not yet been completed). 


In such cases, before any testing is initiated, the applicable “driver” legislation for compliance 
with which data are missing and additional testing is proposed should be consulted. Testing 
should not be initiated on the basis of a need to “fill-in empty fields” in an SDS. 


In particular reference should be made to Title III of the REACH Regulation on Data Sharing 
and Avoidance of Unnecessary Testing and to Articles 7 and 8 of the CLP Regulation on Animal 
and Human Testing and Generating new information for substances and mixtures, respectively. 


In particular, no animal testing should be initiated solely for the purposes of generating 
content for an SDS. The provisions of Council Directive 86/609/EEC37and 2010/63/EU38 of the 
                                           
 
36 The Guidance on waste and recovered substances  is available at: echa.europa.eu/guidance-documents/guidance-on-
reach. 


37 Council Directive 86/609/EEC of 24 November 1986 on the approximation of laws, regulations and administrative 
provisions of the Member States regarding the protection of animals used for experimental and other scientific purposes, 
(OJ L358, 18.12.1986 p.1). 



http://toxnet.nlm.nih.gov/index.html

http://echa.europa.eu/guidance-documents/guidance-on-reach

http://echa.europa.eu/guidance-documents/guidance-on-reach
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EP and Council must be complied with. There is also no requirement arising directly from 
Annex II to REACH to generate non-animal test data (including that for physical hazards) 
solely for the purpose of completing fields of an SDS. 


                                           
 
38Directive 2010/63/EU of the European Parliament and of the Council of 22 September 2010  on the protection of 
animals used for scientific purposes (OJ L276, 20.10.2010 p33). 
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4 Detailed information, section by section 


In this chapter of this guidance a quotation of the text relating to the relevant sub-section in 
part A of the Revised Annex II is given before it is further discussed. 


In order to allow the reader to see a consolidated text of the two versions of the Annex II 
revision given in Commission Regulation (EU) No. 453/2010, which allows changes to be easily 
identified, where the quoted text does not change between the versions of the Revised Annex 
II which came into force on 1 December 2010 and that which comes into force on 1 June 2015 
it is simply shown within the box “Text Annex II” in italics and without quotation marks. Where 
the text changes from 1 June 2015 both versions of the text are quoted within separate square 
brackets which first indicate the appropriate dates during which they are in force and then give 
the variable text within quotation marks.  


It should be noted that although there may be text in Annex II discussing the content of 
certain sections as a whole which precedes subsections, there is no requirement to insert text 
in the actual SDS except in the subsections. However the title of the sections must be quoted 
as listed in the regulation – i.e. including the section number as explained above. Thus, for 
example, the correct heading for Section 10 of an SDS is “SECTION 10: Stability and 
reactivity” i.e. including the words “SECTION 10”. 


It should further be noted that although the full text of the Revised Annex II concerning 
specific sections and sub sections is quoted in full below, other parts of the revised Annex II 
(e.g. the introductory paragraphs to Part A, all of Part B) are not quoted in full below and 
neither is the full text of the rest of Commission Regulation (EU) No. 453/2010. 


There may be places in the SDS where information will not be completed because of e.g. a 
data gap, or application can be questioned, etc. However, the SDS must contain an 
explanation or a justification of why the section has not been completed. 
 


4.1 SDS SECTION 1: Identification of the substance/mixture and of 
the company/undertaking 


Text Annex II 


This section prescribes how the substance or mixture shall be identified and how the identified 
relevant uses, the name of the supplier of the substance or mixture and the contact detail 
information of the supplier of the substance or mixture including an emergency contact shall be 
provided in the safety data sheet. 
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1.1 Product identifier 


Text Annex II 


[Until 01/06/2015 only: “In the case of a substance, the product identifier shall be provided in 
accordance with Article 18(2) of Regulation (EC) No 1272/2008 and as provided on the label in the 
official language(s) of the Member State(s) where the substance is placed on the market, unless 
the Member State(s) concerned provide(s) otherwise”.] 


[From 01/06/2015: “The product identifier shall be provided in accordance with Article 18(2) of 
Regulation (EC) No 1272/2008 in the case of a substance and in accordance with Article 18(3)(a) 
of Regulation (EC) No 1272/2008 in the case of a mixture, and as provided on the label in the 
official language(s) of the Member State(s) where the substance or mixture is placed on the 
market, unless the Member State(s) concerned provide(s) otherwise“] 


For substances subject to registration, the product identifier shall be consistent with that provided 
in the registration and the registration number assigned under Article 20(3) of this Regulation shall 
also be indicated. 


Without affecting the obligations of downstream users laid down in Article 39 of this Regulation, 
the part of the registration number referring to the individual registrant of a joint submission may 
be omitted by a supplier who is a distributor or a downstream user provided that: 


(a) this supplier assumes the responsibility to provide the full registration number upon request for 
enforcement purposes or, if the full registration number is not available to him, to forward the 
request to his supplier, in line with point (b); and  


(b) this supplier provides the full registration number to the Member State authority responsible 
for enforcement (hereinafter referred to as the “enforcement authority”) within 7 days upon 
request, received either directly from the enforcement authority or forwarded by his recipient, or, 
if the full registration number is not available to him, this supplier shall forward the request to his 
supplier within 7 days upon request and at the same time inform the enforcement authority 
thereof. 


[Until 01/06/2015 only: “In the case of a mixture, the trade name or designation shall be provided 
in accordance with Article 10(2.1) of Directive 1999/45/EC.”] 


A single safety data sheet may be provided to cover more than one substance or mixture where 
the information in that safety data sheet fulfils the requirements of this annex for each of those 
substances or mixtures. 


Other means of identification 


Other names or synonyms by which the substance or mixture is labelled or commonly known, such 
as alternative names, numbers, company product codes, or other unique identifiers may be 
provided. 


 
The requirements for the product identifier for substances referred to above according to the 
CLP Regulation Article 18(2) are: 


“The product identifier for a substance shall consist of at least the following: 


(a) if the substance is included in Part 3 of Annex VI, a name and an identification number 
as given therein; 


(b) if the substance is not included in Part 3 of Annex VI, but appears in the classification 
and labelling inventory, a name and an identification number as given therein; 


(c) if the substance is not included in Part 3 of Annex VI nor in the classification and 
labelling inventory, the number provided by the CAS (hereinafter referred to as ‘the CAS 
number’), together with the name set out in the nomenclature provided by the IUPAC 
(hereinafter referred to as ‘the IUPAC Nomenclature’), or the CAS number together with 
another international chemical name(s); or 
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(d) if the CAS number is not available, the name set out in the IUPAC Nomenclature or 
another international chemical name(s). 


Where the name in the IUPAC nomenclature exceeds 100 characters, one of the other 
names (usual name, trade name, abbreviation) referred to in section 2.1.2 of Annex VI to 
REACH may be used provided that the notification in accordance with Article 40 of CLP 
includes both the name set out in the IUPAC Nomenclature and the other name used.” 


The identification numbers should be given according to the hierarchy given above (i.e. (a) 
before (b), before (c)). However no further indication is given of which of the identification 
numbers allowed is to be used when choosing within any of the 3 (a), (b) and (c) options. For 
instance, if option (b) applies any of the identification numbers given within the classification 
and labelling inventory can be used, as long as in all cases the number quoted matches the 
identification number used on the label.  


Thus, for example, whereas for beryllium compounds covered by index number 004-002-00-2 
in part 3 of Annex VI of CLP, the index number itself would be used as the identifier according 
to (a) (since there is no EC number or CAS number “given therein” for this entry), in the 
specific case of beryllium oxide (index number 004-003-00-8) either this index number or the 
EC number (215-133-1) or the CAS number (1304-56-9) could be used as long as the same 
identification number appears on the label. 


In the case where scenario (b) applies it should be noted that again “an identification number” 
as given therein refers to any of the allowed identifiers which are included in the notification to 
the inventory. In particular it should be noted that in practice it is unlikely to be convenient to 
choose the reference number attributed during (or as a result of) the process of a CLP 
notification as this will be unavailable in advance of its assignment. Choice of an alternative 
identifier such as (where applicable) EC number or CAS number that will also be included as 
identifiers in the CLP notification may be advisable in order to minimise the need for revision of 
the SDS. 


It should further be noted that when a name from Annex VI is used it is subject to the same 
translation requirements as apply to the rest of an SDS39. 


If no registration number is given, an explanation as to why this is the case may be added to 
avoid questioning of the reason for its absence, for example: 


“No registration number is given for this substance since it is exempted from the registration 
requirements according to REACH Title II and also exempted from titles V and VI as it is a 
recovered substance and fulfils the criteria of Article 2(7)(d) of REACH.” 


“No registration number is given yet for this pre-registered phase-in substance since the transition 
period for its registration according to Article 23 of REACH has not yet expired” 


“This substance is exempted from Registration according to the provisions of Article 2(7)(a) and 
Annex IV of REACH. 


 
However such an explanation is not mandatory. 


For mixtures, until 1 June 2015 the requirement within this subsection 1.1 is only for the 
trade name or designation to be provided in accordance with Article 10(2.1) of the DPD, i.e. 
                                           
 
39 Note that although at the time of writing names in Table 3.1 and 3.2 of Annex VI are not translated in the published 
versions, the translations of entries can be viewed (after pre-selecting the required language before doing a search in the 
option “search Annex VI”) via the JRC web-site at: esis.jrc.ec.europa.eu/index.php?PGM=cla. 



http://esis.jrc.ec.europa.eu/index.php?PGM=cla
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simply the trade name or designation of the mixture.  


From 1 June 2015, the same requirement stems from Article 18(3)(a) of CLP: 


“3. The product identifier for a mixture shall consist of both of the following: 


(a) the trade name or the designation of the mixture; … … …” 


(For further requirements concerning information on the components of mixtures, including 
requirements for registration numbers see the discussion of Section 3 of the SDS below.) 
 


An example of how the structure of this section may look for a substance is given below. 


SECTION 1: Identification of the substance/mixture and of the company/undertaking 


1.1 Product identifier: 


Substance name: 


EC No.: 


REACH Registration No.: XX-XXXXXXXXXX-XX-XXXX 


CAS No.: 


 


1.2 Relevant identified uses of the substance or mixture and uses advised against 


Text Annex II 


At least the identified uses relevant for the recipient(s) of the substance or mixture shall be 
indicated. This shall be a brief description of what the substance or mixture is intended to do, such 
as “flame retardant”, “anti-oxidant”. 


The uses which the supplier advises against and why shall, where applicable, be stated. This need 
not be an exhaustive list. 


Where a chemical safety report is required, the information in this subsection of the safety data 
sheet shall be consistent with the identified uses in the chemical safety report and the exposure 
scenarios from the chemical safety report set out in the annex to the safety data sheet. 


 
The SDS must include at least the identified uses40 of the substance or mixture relevant for the 
recipient(s) insofar as they are known. For registered substances for which a CSR is required 
this list of uses must be consistent with the uses identified in the CSR and exposure scenario. 


To comply with the requirement for this description of identified uses to be brief, it is 
recommended that inclusion of a potentially long comprehensive list of formal “use 
descriptors”41 in this section be avoided. Otherwise it could result in an unnecessarily lengthy 


                                           
 
40 Identified use is defined in REACH, Article 3 (26). 


41 More information on use descriptors is given in Chapter R.12 of the ECHA Guidance on Information Requirements 
and Chemical Safety Assessment available at: 
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block of text diluting critical information on the front page of the SDS. An alternative is to have 
a more generic list of applications and a reference to any Exposure Scenario(s) attached. An 
index or table of contents could be added to section 16 with a reference in this section for the 
exposure scenario details e.g. generic list of applications plus a note such as ‘see SECTION 16 
for a complete list of uses for which an exposure scenario is provided as an annex’ 


The information in the subsection on uses advised against must be consistent with the 
information in section 3.6 of IUCLID (Uses Advised Against) for substances for which a 
registration is required. Note that where a use is advised against the reason why is also a 
requirement where applicable. Uses advised against may also be reported using elements of 
the Use Descriptor system, and/or with a generic description of the use(s). An example of how 
this subsection could look, including an illustrative entry is given below: 


1.2. Relevant identified uses of the substance or mixture and uses advised against 


Relevant identified uses: Consumer uses [SU 21]42; Ink and Toners [PC18]. 


Uses advised against: Consumer uses [SU 21]; Coatings and paints, thinners, paint removers 
[PC9a]. 


Reason why uses advised against: Use on large surface area would potentially give excessive 
exposure to vapour. 


 
It may also be useful to indicate whether the use is being advised against on the basis of being 
(i) use advised against according to Annex I of REACH point 7 2.3 (substances that have 
undergone CSA), (ii) a non statutory recommendation by a supplier according to Annex VI of 
REACH point 3.7 or, (iii) for non-registered substances or mixtures containing them merely a 
non statutory recommendation by the supplier, which might also have its basis in technical 
reasons. 


 


1.3 Details of the supplier of the Safety Data Sheet 


Text Annex II 


The supplier, whether it is the manufacturer, importer, only representative, downstream user or 
distributor, shall be identified. The full address and telephone number of the supplier shall be given 
as well as an e-mail address for a competent person responsible for the safety data sheet. 


In addition, if the supplier is not located in the Member State where the substance or mixture is 
placed on the market and he has nominated a responsible person for that Member State, a full 
address and telephone number for that responsible person shall be given. 


For registrants, the information shall be consistent with the information on the identity of the 
manufacturer or importer provided in the registration. 


                                           
 
guidance.echa.europa.eu/docs/guidance_document/information_requirements_en.htm. 


42 The full title of [and code for] the use descriptors as given in the Guidance on information requirements and chemical 
safety assessment Chapter R.12: Use descriptor system is given here for reference but is not a legal requirement within 
the SDS. 



http://guidance.echa.europa.eu/docs/guidance_document/information_requirements_en.htm
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Where an only representative has been appointed, details of the non-Community manufacturer or 
formulator may also be provided. 


 
It should be noted that only details of the non-Community manufacturer or formulator are 
optional. The other information specified in this section must relate to at least one supplier 
from the supply chain. Note also that in this context “the supplier” refers to the supplier of the 
SDS as indicated by the title of this section43. It should be further noted that a “responsible 
person” is nominated by a “supplier” who, according to the definition of a “supplier” under 
REACH is located in one Member State. Such a “responsible person” can therefore be described 
for practical purposes as “any person that the supplier from one Member State may have 
chosen to appoint in a different Member State to deal with any enquiries concerning SDSs 
which arise in that different Member State” 


The information for this subsection may be structured as follows: 


1.3. Details of the Supplier of the Safety Data Sheet 


- Manufacturer/Supplier 


- Street address/P.O. Box 


- Country ID/Postcode/Place 


- Telephone number (if possible, indicate telefax) 


- e-mail address of competent person responsible for the SDS 


-National contact: 


 
For the email address of the competent person responsible for the SDS, it is advisable to use a 
dedicated generic (non-personal) email address that can be then checked by various persons - 
e.g. SDS@companyX.com. There is no specific requirement that this competent person should 
be located within the territory of the European Union or European Economic Area. 


In addition to the legal requirements specified above an additional department/contact person 
(e.g. internal or external health and safety consultant) responsible for the contents of the SDS 
could be indicated under “SECTION 16: Other information” (including telephone number as 
minimum contact information)   


There is no requirement to mention the name of a physical person in an SDS, the “supplier” 
referred to above can be a physical (natural) or legal person  
 


 


 


                                           
 
43 Article 31 (1) of the REACH text defines the person required to supply the SDS as "the supplier of the substance or a 
mixture". Article 3 (32) then defines "supplier of a substance or a mixture" as "any manufacturer, importer, 
downstream user or distributor placing on the market a substance, on its own or in a mixture, or a mixture;" The 
person placing on the market is  also therefore the "supplier" of the SDS in this context. 



mailto:SDS@companyX.com
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1.4 Emergency telephone number 


Text Annex II 


References to emergency information services shall be provided. If an official advisory body exists 
in the Member State where the substance or mixture is placed on the market (this may be the 
body responsible for receiving information relating to health referred to in Article 45 of Regulation 
(EC) No 1272/2008 and Article 17 of Directive 1999/45/EC), its telephone number shall be given 
and can suffice. If availability of such services is limited for any reasons, such as hours of 
operation, or if there are limits on specific types of information provided, this shall be clearly 
stated 


 
Please note that although the official advisory body may be appropriate, there may also be 
cases where certain Member States have an advisory body for medical personnel only to 
contact. In such cases if the telephone number is given in an SDS it should also be explicitly 
stated in the SDS that it is intended for use by medical professionals only. In any case it 
should be confirmed with the relevant body that its number can be given and whether any 
conditions apply (e.g. possibly prior supply of a copy of all SDSs or other information). 


Please also note that at ECHA’s invitation, and on a voluntary basis, certain Member States 
have listed links to the telephone number(s) of appropriate national emergency information 
services to be listed in subsection 1.4 of the SDS in their entries on the ECHA web-page listing 
of national helpdesks at: http://echa.europa.eu/help/nationalhelp_contact_en.asp. 


The supplier must provide a reference to emergency information services. If an official 
advisory body as defined in the legal text above exists reference to it must be made. 
Otherwise (or in addition) reference to an emergency service belonging to the supplier himself 
or to a competent third party provider of such a service must be made.  Where the supplier 
provides his own emergency information service, be it alone or in combination with an official 
advisory body or other provider, the necessary competence should be available. 


Any limitations on any the official advisory body, the supplier’s own, or any third party’s 
services (opening hours or types of information that can be provided) must be indicated e.g.: 


(1) Only available during office hours. 


(2) Only available during the following office hours: xx - xx 


 


It is desirable to indicate time-zones for office hours quoted, particularly where the offices are 
located in a Member State with a different time zone from the Member State where the 
product is being put on the market, and especially if they are outside the EU.  


These services should be able to address requests/calls in the official language(s) of the 
Member State(s) for which the SDS is intended. Appropriate international dialling codes should 
of course be indicated as part of telephone numbers outside the country of supply of the 
substance/mixture referred to. 


An example of how the structure of subsections 1.3 and 1.4 could look is given below: 



http://echa.europa.eu/help/nationalhelp_contact_en.asp
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1.3 Details of the supplier of the safety data sheet: 


Supplier (manufacturer/importer/only representative/downstream user/distributor): 


Street address/P.O. Box 


Country ID/Postcode/Place 


Telephone number  


e-mail address of competent person for safety data sheet 


National contact: 


1.4 Emergency telephone number 


Opening hours: 


Other comments (e.g. language(s) of the phone service) 


 
 


4.2 SDS SECTION 2: Hazards identification 


Text Annex II 


This section of the safety data sheet shall describe the hazards of the substance or mixture and 
the appropriate warning information associated with those hazards. 


 
The information on classification and labelling given in Section 2 of the SDS must of course be 
consistent with that on the actual labels for the substance/mixture in question. 
 


2.1 Classification of the substance or mixture 


Text Annex II 


[Until 01 June 2015 only: “In the case of a substance, the classification which arises from the 
application of the classification rules in Regulation (EC) No 1272/2008 shall be given. Where the 
supplier has notified information regarding the substance to the classification and labelling 
inventory in accordance with Article 40 of Regulation (EC) No 1272/2008, the classification given 
in the safety data sheet shall be the same as the classification provided in that notification. 


The classification of the substance according to Directive 67/548/EEC shall also be given. 


In the case of a mixture, the classification which arises from the application of the classification 
rules in Directive 1999/45/EC shall be given. If the mixture does not meet the criteria for 
classification in accordance with Directive 1999/45/EC, this shall be clearly stated. Information on 
the substances in the mixture is provided under Subsection 3.2. 


If the classification, including the hazard statements and R phrases, is not written out in full, 
reference shall be made to Section 16 where the full text of each classification, including each 
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hazard statement and R phrase, shall be given.”] 


[From 01/06/2015 only: “The classification of the substance or the mixture which arises from the 
application of the classification rules in Regulation (EC) No 1272/2008 shall be given. Where the 
supplier has notified information regarding the substance to the classification and labelling 
inventory in accordance with Article 40 of Regulation (EC) No 1272/2008, the classification given 
in the safety data sheet shall be the same as the classification provided in that notification. 


If the mixture does not meet the criteria for classification in accordance with Regulation (EC) No 
1272/2008, this shall be clearly stated. 


Information on the substances in the mixture is provided under subsection 3.2. 


If the classification, including the hazard statements, is not written out in full, reference shall be 
made to Section 16 where the full text of each classification, including each hazard statement, 
shall be given.”] 


The most important adverse physicochemical, human health and environmental effects shall be 
listed consistent with Sections 9 to 12 of the safety data sheet, in a way as to allow non-experts to 
identify the hazards of the substance or mixture. 


 
The variations in the texts above reflect the synchronisation of the timetables for the change in 
requirements in the SDS with those of the CLP Regulation. 


For a substance 


When a supplier has notified the information on the substance to the classification and labelling 
inventory, the classification given in the SDS must be the same as that provided in his 
notification. 


From 1 December 2010, the classification is to be given according to the rules in the CLP 
Regulation: i.e. indication of hazard classes and categories and hazard statements. 


Until 1 June 2015, the classification according to Directive 67/548/EEC must also be given: i.e. 
indication of danger, symbol letter(s) (e.g. “Xi”), and R phrases44, and, for CMR effects, danger 
categories. 


It is advisable to clearly identify both classifications (i.e. with sub headings) in the SDS. 
Although not a legal requirement, information on which procedure was used for each endpoint 
classification (e.g. based on test data, human experience, minimum classification, summation 
method or specified bridging principles etc.) should preferably be given here where available. 
Also, although not a legal requirement, as the M-factor must be determined45 for any 
substance classified as Aquatic Acute 1 and/or Aquatic Chronic 1 it is strongly recommended 
that they be given within the subsection concerning Classification according to CLP46.  


                                           
 
44Full text or risk phrases numbers with reference to SECTION 16 for full text. 


45 See Article 10(2) of CLP; also note that M-factors are already available in Annex VI to CLP for some substances.  


46 Although, strictly speaking, the M-factor is not part of the ”classification” itself, its determination for these substances 
and mixtures is an essential integral part of the classification procedure to ensure that mixtures containing such 
substances are correctly classified. ECHA therefore gives the strongest possible recommendation that information on M-
factors be given in the SDS. 
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An example of how the structure of this section could look for a substance is given below47: 


SECTION 2: Hazards identification 


2.1 Classification of the substance or mixture  


2.1.1Classification according to Regulation (EC) No 1272/2008 [CLP] 


Flam. Liq. 2, H225 


Acute Tox. 3, H301 


Acute Tox. 3, H311 


Acute Tox. 3, H331 


STOT SE 1, H370 


Aquatic Acute 1, H400 (M-Factor (self-classification) = 10) 


2.1.2. Classification according to Directive 67/548/EEC (see SECTION 16 for full text of risk 
phrases) 


Highly flammable; F; R11 


Toxic; T; R23/24/25 


Toxic; T; R39/23/24/25 


Dangerous for the environment; N; R50 


2.1.3Additional information: 


For full text of R-phrases and Hazard- and EU Hazard-statements: see SECTION 16. 


 
For a mixture 


If the mixture is labelled according to the DPD [allowed until May 31st, 2015], the classification 
must be indicated according to that Directive: i.e. symbol letter(s) and R phrases and, for CMR 
effects, danger categories48. See note below. 


If the mixture is labelled according to the CLP Regulation, the classification is given according 
to that Regulation: indication of hazard classes and categories and hazard statements. 


In the latter case, the classification according to the DPD must also be indicated until May 31st, 
2015. Both classifications should be clearly identified. 


Note: If a supplier of a mixture chooses to identify and inform about the classification 
according to the CLP Regulation in advance of using it for classification and labelling on the 


                                           
 
47 Note that additional numbering and sub-structuring below the subsection level is not a legal requirement. 


48 Note that, by contrast to the information required to define a “classification” according to the DSD for a substance in 
subsection 2.1 above, in the case of classification of a mixture according to the DPD in this subsection 2.2 the “indication 
of danger” is not part of the required information. 
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package, this classification may be included in SECTION 16. 


When the SDS is being provided on request for a non-classified mixture (according to the 
requirements of Article 31(3) of REACH), this should be indicated. It may also be desirable to 
indicate the specific reason for inclusion of the mixture within the scope of Article 31(3). An 
example of a statement to do this, in a case according to Article 31(3) (c), could be: 


‘This product does not meet the criteria for classification in any hazard class according to 
Regulation (EC) No 1272/2008 on classification, labelling and packaging of substances and 
mixtures. However a safety data sheet is being supplied for it on request as it contains a 
component for which there is a Community workplace exposure limit’. 
 


Please note that additional information on the components of mixtures is likely to become 
available (e.g. as a result of new tests or other information exchanges) after the first 
registration deadline (30th November 2010) as result of SIEF, consortium and/or individual 
registrant activities. This process of increasing availability of information may continue until 
2018 and beyond. 


An example of how the structure of this section could look during the transitional period 
(i.e. for a mixture for which CLP labelling has not yet been implemented between 01 December 
2010 and 1 June 2015) is given below49: 


SECTION 2: Hazards identification 


2.1Classification of the substance or mixture 


2.1.1Classification according to Regulation (EC) No 1272/2008 [CLP] 


see SECTION 16 


2.1.2.Classification according to Directive 1999/45/EC 


Highly Flammable; F; R11 


Toxic; T; R23/24/25 


Toxic; T; R39/23/24/25 


Toxic for reproduction; Repr. Cat. 2; R60-61 


Additional information: 


For full text of R- phrases: see SECTION 16. 


 


2.2 Label elements 


Text Annex II 


[To 1 June 2015: “In the case of a substance, based on the classification, at least the following 


                                           
 
49 Note that additional numbering and sub-structuring below the subsection level is not a legal requirement. 
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elements appearing on the label in accordance with Regulation (EC) No 1272/2008 shall be 
provided: hazard pictogram(s), signal word(s), hazard statement(s) and precautionary 
statement(s). A graphical reproduction of the full hazard pictogram in black and white or a 
graphical reproduction of the symbol only may be substituted for the colour pictogram provided in 
Regulation (EC) No 1272/2008. 


In the case of a mixture, based on the classification, at least the appropriate symbol(s), 
indication(s) of danger, risk phrase(s) and safety advice appearing on the label in accordance with 
Directive 1999/45/EC shall be provided. The symbol may be provided as a graphical reproduction 
of the symbol in black and white. 


The applicable label elements in accordance with Article 25 and Article 32(6) of Regulation (EC) No 
1272/2008, in the case of a substance, or Sections A and B of Annex V to Directive 1999/45/EC, in 
the case of a mixture, shall be provided.”] 


[From 1st of June 2015: “Based on the classification, at least the following elements appearing on 
the label in accordance with Regulation (EC) No 1272/2008 shall be provided: hazard 
pictogram(s), signal word(s), hazard statement(s) and precautionary statement(s). A graphical 
reproduction of the full hazard pictogram in black and white or a graphical reproduction of the 
symbol only may be substituted for the colour pictogram provided in Regulation (EC) No 
1272/2008. 


The applicable label elements in accordance with Article 25 and Article 32(6) of Regulation (EC) No 
1272/2008 shall be provided.”] 


 
For substances, from 1 December 2010 the label elements are to be indicated according to the 
CLP Regulation50. These elements must include all label elements appearing on the label (i.e. 
including, where appropriate, the inner pack label elements51). 


For mixtures, the label elements indicated in this section may be according to either the DPD 
or according to the CLP Regulation (where the supplier has chosen to implement CLP labelling 
earlier than required52) until May, 31st 2015. In either case the label elements indicated must 
be consistent with the corresponding label affixed to the product. If the supplier wishes to give 
information about future (or former) labelling, which is not currently applied, he should give 
this information in SECTION 16. From 1 June 2015 the label elements listed (and the actual 
labelling) must be according to the CLP Regulation, including all label elements as is the case 
for substances. 


Label elements according to the CLP Regulation include: 


· Hazard pictogram(s)53,  


· Signal word; 


· Hazard statement(s), H and EUH, in full (or give in full in Section 16 if not here); 


· Precautionary statement(s), P, in full 


                                           
 
50 Unless both the actual labelling of the packs and the SDS referring to it qualify for the relevant transitional provisions 
for substances already placed on the market before 1 December 2010 according to Article 61(4) of CLP and Article 2(6) of 
Regulation (EU) No. 453/2010 respectively, up to 1 December 2012 at the latest. 


51 i.e. including, for example, hazard pictograms which do not have to appear on the outer packs according to Article 
33(1) of CLP because they relate to the same hazard as in the rules for transport of dangerous goods 


52 i.e. by implementing early the version of Annex II that comes into force on 1 June 2015 for his mixture according to 
the provisions of Article 2(3) of Regulation 453/2010. 


53 According to Article 2(3) of CLP " ‘hazard pictogram’ means a graphical composition that includes a symbol plus other 
graphic elements, such as a border, background pattern or colour that is intended to convey specific information on the 
hazard concerned; " 
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· Any additional applicable label elements in accordance with Article 25 of CLP on 
“Supplemental information on the label” 
 


As indicated in the legal text quoted above, the hazard pictogram may be replaced by a 
graphical reproduction of the full hazard pictogram in black and white or a graphical 
reproduction of the symbol only. 


The precautionary statements may be selected in accordance with the criteria laid down in Part 
1 of Annex IV of CLP taking into account the hazard statements and the intended or identified 
use or uses of the substance or the mixture. Once selected, the precautionary statements 
must be worded in accordance with Part 2 of Annex IV of CLP. 


In selecting the precautionary statements in accordance with Articles 22 and 28 of CLP, 
suppliers may combine the Precautionary Statements, having regard to clarity and 
comprehensibility of the precautionary advice (in this case the specific wording of the 
component phrases combined should be retained). It should be noted that according to Article 
28(3) of CLP not more than six precautionary statements should appear on the label unless 
necessary. For further information on selection of precautionary statements see the ECHA 
Guidance on labelling and packaging in accordance with Regulation (EC) 1272/200854 


It may be useful for industrial and professional users (not for consumers since they do not 
receive SDSs) to include special precautionary statements into appropriate Sections of the SDS 
main body in order to reduce the number of precautionary statements on the label5556. 
Examples of such precautionary statements that could, for example, be given in sub-section 
7.1 “precautions for safe handling” instead of on the label are as follows:  


· Do not handle until all safety precautions have been read and understood. (P202)  


· Wash hands thoroughly after handling (P264) 


· Do not eat, drink or smoke when using this product (P270) 


· Contaminated work clothing should not be allowed out of the workplace. (P272) 
 


Label elements according to the DPD which are to be included in this sub-section include at 
least: 


· Symbol(s), (either a full colour reproduction of the symbol as it appears on the label or 
a reproduction of it in black and white) 


· Indication(s) of danger; 


· Risk phrase(s) (R), in full or as a code with reference to and full text in SECTION 16; 


· Safety advice (S), in full; 


· The applicable label elements in accordance with sections A and B of annex V to the 
DPD. 
 


According to REACH Article 65, holders of an authorisation, as well as downstream users 


                                           
 
54 Available at: guidance.echa.europa.eu/guidance_en.htm. 


55 Note that the p-number (e.g. "P202") is not itself a part of the precautionary statement, but it may be useful to indicate 
it in brackets after the statement for ease of reference. 


56 Precautionary statements should be provided in the SDS (and not on the label) only when they would not be necessary 
on the label itself to reflect the nature and severity of hazards (see the conditions in Article 28(3) of CLP). 



http://guidance.echa.europa.eu/guidance_en.htm
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referred to in Article 56(2) who include a substance subject to authorisation in a mixture, must 
include the authorisation number on the label of the respective substance or mixture before it 
is placed on the market. In such cases the authorisation number becomes a mandatory label 
element according to CLP (via Article 32(6) of CLP concerning “label element requirements 
resulting from other Community acts”) and must therefore be included in this section of the 
SDS. Required Label elements according to REACH Annex XVII (such as "Restricted to 
professional users" are also examples of label elements which should be included in the SDS, 
in subsection 2.2. for substances and mixtures labelled according to CLP, and in Section 15 for 
mixtures labelled according to Directive 1999/45/EC. Label elements potentially arising out of 
national legislation may also be given here. 


An example of how the structure of this subsection could look for a substance is given below57: 


                                           
 
57 Sodium peroxide has been used as an actual example to further illustrate reduction of the number of precautionary 
statements. This is therefore not an example of a substance subject to authorisation. 
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2.2: Label elements58 


Labelling according to Regulation (EC) No 1272/2008 [CLP] 


Hazard pictograms 


 


Signal word: 


Danger 


Hazard statements: 


H27159May cause fire or explosion; strong oxidiser. 


H314 Causes severe skin burns and eye damage 


Precautionary statements60: 


P210 Keep away from heat/sparks/open flames/hot surfaces. – No smoking. 


P221Take any precaution to avoid mixing with combustibles. 


P280 Wear protective gloves/protective clothing/eye protection/ face protection. 


P301+P330+P331 IF SWALLOWED: rinse mouth. Do NOT induce vomiting. 


P303+P361+P353+310   IF ON SKIN (or hair): Remove/Take off immediately all 
contaminated clothing. Rinse skin with water/shower. Immediately call a POISON 
CENTER61 or doctor/physician. 


P305+P351+P338IF IN EYES: Rinse cautiously with water for several minutes. Remove 
contact lenses, if present and easy to do. Continue rinsing. 


P371+P380+P375In case of major fire and large quantities: Evacuate area. Fight fire 
remotely due to the risk of explosion. 


Supplemental Hazard information (EU)62: Not applicable. 


                                           
 
58 Note that the product identifier, although a label element, is not given in subsection 2.2 as it is not specified as one of 
the elements which should appear here. It is to be given in section 1.1. 


59 Note the reference number of pictograms, R and S phrases, and H and P statements (e.g. “H271”) do not need to 
appear on the label and in subsection 2.2 of the SDS; only their full text is required. However, in order to be able to check 
and/or compare labelling information, it is recommended to quote these numbers in sub-section 2.2 of the SDS. 


60 See next page for further information on how the number of precautionary statements has been reduced.  


61 (Note spelling of “center” is US, carried-over from GHS). 


62 If applicable. 
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Reduction of the number of precautionary statements 


According to Article 28(3) of CLP “Not more than six precautionary statements shall appear on 
the label, unless necessary to reflect the nature and the severity of the hazards”. 


The determination of which precautionary statements appear on the label should be carried out 
in compliance with the CLP regulation. The requirement of Annex II of REACH with respect to 
their inclusion in an SDS is simply that the statements which appear on the label be given in 
this subsection (2.2) of the SDS. 


Further information on how the number of precautionary statements can be reduced to as 
close as reasonable to the target number of a maximum of six is given in the ECHA Guidance 
on labelling and packaging in accordance with Regulation (EC) No 1272/200863. 
 


2.3 Other hazards 


Text Annex II 


Information on whether the substance or mixture meets the criteria for PBT or vPvB in accordance 
with Annex XIII shall be provided. 


Information shall be provided on other hazards which do not result in classification but which may 
contribute to the overall hazards of the substance or mixture, such as formation of air 
contaminants during hardening or processing, dustiness, dust explosion hazards, cross-
sensitisation, suffocation, freezing, high potency for odour or taste, or environmental effects like 
hazards to soil-dwelling organisms, or photochemical ozone creation potential. 


 
The information on other hazards which do not result in classification, but which must be given 
here, includes, for example information on the presence of sensitizers according to Article 
25(6) of CLP (and corresponding DPD provisions). 


An example of how the structure of this subsection could look, including some phrases that can 
be used if appropriate is given below: 


2.3 Other hazards 


Risk of blindness after swallowing the product 


Substance meets the criteria for vPvB according to Regulation (EC) No 1907/2006, Annex XIII 


Substance is phototoxic 


 
 


                                           
 
63 Available at: guidance.echa.europa.eu/guidance_en.htm. 



http://guidance.echa.europa.eu/guidance_en.htm
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4.3 SDS SECTION 3: Composition/information on ingredients 


Text Annex II 


This section of the safety data sheet shall describe the chemical identity of the ingredient(s) of the 
substance or mixture, including impurities and stabilising additives as set out below. Appropriate 
and available safety information on surface chemistry shall be indicated. 


 
Either section 3.1 or 3.2 must be included below as appropriate for only one of either a 
substance or mixture as applicable64. 


It should be noted that the term “surface chemistry” as used in the text above is intended to 
refer to properties that may arise as a result of the particular surface properties of a (solid) 
substance or mixture (e.g. due to having certain dimensions in the nano range)65. 
 


3.1 Substances 


Text Annex II 


The chemical identity of the main constituent of the substance shall be provided by providing at 
least the product identifier or one of the other means of identification given in Subsection 1.1. 


The chemical identity of any impurity, stabilising additive, or individual constituent other than the 
main constituent, which is itself classified and which contributes to the classification of the 
substance shall be provided as follows: 


(a) the product identifier in accordance with Article 18(2) of Regulation (EC) No 1272/2008; 


(b) if the product identifier is not available, one of the other names (usual name, trade name, 
abbreviation) or identification numbers. 


Suppliers of substances may choose to list in addition all constituents including non-classified 
ones. 


This subsection may also be used to provide information on multi-constituent substances. 


 
The chemical identifiers of the main constituent need to be added in this section (information 
from section 1.1). 


Note that it is not a requirement to separately give the classification (or indication of danger 
which applies in any case only to components of mixtures) etc for impurities in a substance 
(by contrast to the case for mixtures covered by point 3.2.3 in the legal text below) since 
these should already have been taken into account in the classification of the substance as 
registered under REACH / notified under CLP. 


                                           
 
64 Whichever of these two subsections is not applicable becomes the only subsection in the SDS which may be left 
completely blank. 


65 It is specifically not intended to require information to be given here on surfactant properties of (liquid or dissolved) 
substances or mixtures. 
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An expanded illustrative example of how the structure of this section could look for a styrene 
monomer is given below66: 
 


SECTION 3: COMPOSITION/INFORMATION ON INGREDIENTS 
3.1 SUBSTANCES 


Product identifier type in 
accordance with Article 18(2) of 
Regulation (EC) No 1272/2008 


Identifier 
number 


Identification 
name 


Weight % 
content 
(or range) 


EC 
Number67 


Index number in CLP Annex VI 601-026-00-0 styrene 99.70 – 
99.95 


202-851-5 


CAS number in CLP Annex VI68 100-41-4 ethylbenzene 0.05 
maximum 


202-849-4 


CAS number 98-29-3 4-tert-
butylbenzene-
1,2-diol69 


0.0015 
(15 ppm) 
maximum 


202-653-9 


(Non-classified constituent) Not applicable Polymers Max 0.0020 Not applicable 


 
In practice, for the particular case given above, since the components other than styrene are 
present at a level below that to be taken into account for classification, the example could be 
reduced to the following where the supplier does not wish to use the SDS to additionally give 
specification information: 
 


SECTION 3: COMPOSITION/INFORMATION ON INGREDIENTS: 
3.1 SUBSTANCES 


Name Index number in CLP Annex VI Weight % content (or range) 


styrene 601-026-00-0 > 99.5 % 


 
This example above, for a substance with impurities can be contrasted with that given below 


                                           
 
66 Note that the field names need not in practice be as pedantic as those used for illustration here and that a more 
“classical” listing with multiple identifiers would also be acceptable, as long as the content of the fields conforms with the 
requirements – see reduced example on next page. 


67 If all the first three columns in this example are populated this column is not a requirement – it is for information 
only. 


68 Ethylbenzene has of course also an index number in Annex VI of CLP – the CAS number has been chosen here to 
illustrate the principle that any of the identifiers given in the Annex can be used – in practice consistency might be 
desirable in choice of available numbers. 


69 This is the actual IUPAC name for the substance otherwise known as  4-tert-butyl catechol./ 4-tert-butyl pyrocatecol / 
TBC. 
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for a mixture containing some of the same components (styrene and ethylbenzene). This may 
help to clarify the difference in requirements for substance information under subsection 3.1 
with those for mixture information under subsection 3.2. 


 


3.2 Mixtures 


Text Annex II 


[From 1 December 2010 to 1 June 2015: “The product identifier when available, concentration or 
concentration ranges and classifications shall be provided for at least all substances referred to in 
points 3.2.1 or 3.2.2.”] 


[From 1 June 2015: “The product identifier, concentration or concentration ranges and classifications 
shall be provided for at least all substances referred to in points 3.2.1 or 3.2.2”] 


Suppliers of mixtures may choose to list in addition all substances in the mixture, including 
substances not meeting the criteria for classification. This information shall enable the recipient to 
identify readily the hazards of the substances in the mixture. The hazards of the mixture itself shall 
be given in Section 2. 


The concentrations of the substances in a mixture shall be described as either of the following: 


(a) exact percentages in descending order by mass or volume, if technically possible; 


(b) ranges of percentages in descending order by mass or volume, if technically possible. 


When using a range of percentages, the health and environmental hazards shall describe the effects 
of the highest concentration of each ingredient. 


If the effects of the mixture as a whole are available, this information shall be included under 
Section 2. 


Where the use of an alternative chemical name has been allowed under Article 15 of Directive 
1999/45/EC or under Article 24 of Regulation (EC) No 1272/2008, that name can be used. 


[To 1 June 2015: “3.2.1. For a mixture meeting the criteria for classification in accordance with 
Directive 1999/45/EC, the following substances shall be indicated, together with their concentration 
or concentration range in the mixture: 


(a) substances presenting a health or environmental hazard within the meaning of Council Directive 
67/548/EEC and substances presenting a health or environmental hazard within the meaning of 
Regulation (EC) No 1272/2008, provided that information complying with the classification criteria of 
that Regulation has been made available to the supplier of the mixture, if those substances are 
present in concentrations equal to or greater than the lowest of any of the following: 


(i) the applicable concentrations defined in the table of Article 3 (3) of Directive 1999/45/EC; 


(ii) the specific concentration limits given in Part 3 of Annex VI to Regulation (EC) No 
1272/2008; 


(iii) if an M-factor has been given in Part 3 of Annex VI to Regulation (EC) No 1272/2008, the 
generic cut-off value in Table 1.1 of Annex I to that Regulation, adjusted using the calculation 
set out in Section 4.1 of Annex I to that Regulation; 


(iv) the concentration limits given in Part B of Annex II to Directive 1999/45/EC; 
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(v) the concentration limits given in Part B of Annex III to Directive 1999/45/EC; 


(vi) the concentration limits given in Annex V to Directive 1999/45/EC; 


(vii) the specific concentration limits provided to the classification and labelling inventory 
established under Regulation (EC) No 1272/2008; 


(viii) if an M-factor has been provided to the classification and labelling inventory established 
under Regulation (EC) No 1272/2008, the generic cut-off value in Table 1.1 of Annex I to that 
Regulation, adjusted using the calculation set out in Section 4.1 of Annex I to that Regulation.] 


[From 1 June 2015: 


“For a mixture meeting the criteria for classification in accordance with Regulation (EC) No 
1272/2008, the following substances shall be indicated, together with their concentration or 
concentration range in the mixture: 


(a) substances presenting a health or environmental hazard within the meaning of Regulation (EC) 
No 1272/2008, if those substances are present in concentrations equal to or greater than the lowest 
of any of the following: 


(ia) the generic cut-off values set out in Table 1.1 of Regulation (EC) No 1272/2008; 


(ib) the generic concentration limits given in parts 3 to 5 of Annex I to Regulation (EC) No 1272/2008 and for 
aspiration hazard (Section 3.10 of Annex I to Regulation (EC) No 1272/2008) ≥ 10 %; 


List of hazard classes, hazard categories and concentration limits (including generic cut-off values in Table 1.1 
of Regulation (EC) No 1272/2008 and generic concentration limits given in parts 3 to 5 of Annex I to that 
Regulation) for which a substance shall be listed as a substance in a mixture in Subsection 3.2. 


 1.1 Hazard class and category Concentration 
limit % 


 Acute toxicity, category 1, 2 and 3 ≥ 0,1 


 Acute toxicity, category 4 ≥ 1 


 Skin corrosion/irritation, category 1A, 1B, 1C and 2 ≥ 1 


 Serious damage to eyes/eye irritation, category 1 and 2 ≥ 1 


 Respiratory/skin sensitisation ≥ 0,1 


 Germ cell mutagenicity category 1A and 1B ≥ 0,1 


 Germ cell mutagenicity category 2 ≥ 1 


 Carcinogenicity category 1A, 1B and 2 ≥ 0,1 


 Reproductive toxicity, category 1A, 1B, 2 and effects on or via ≥ 0,1 
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lactation 


 Specific target organ toxicity (STOT) - single exposure, category 1 
and 2 


≥ 1 


 Specific target organ toxicity (STOT) – repeated exposure, category 
1 and 2 


≥ 1 


 Aspiration hazard ≥ 10 


 Hazardous to the aquatic environment – Acute, category 1 ≥ 0,1 


 Hazardous to the aquatic environment – Chronic, category 1 ≥ 0,1 


 Hazardous to the aquatic environment – Chronic, category 2, 3 and 
4 


≥ 1 


 Hazardous for the ozone layer ≥ 0,1 


(ii) the specific concentration limits given in Part 3 of Annex VI to Regulation (EC) No 1272/2008; 


(iii) if an M-factor has been given in Part 3 of Annex VI to Regulation (EC) No 1272/2008, the generic cut-off 
value in Table 1.1 of Annex I to that Regulation, adjusted using the calculation set out in Section 4.1 of Annex I 
to that Regulation; 


(vii) the specific concentration limits provided to the classification and labelling inventory established under 
Regulation (EC) No 1272/2008; 


(viia) the concentration limits set out in Annex II to Regulation (EC) No 1272/2008; 


(viii) if an M-factor has been provided to the classification and labelling inventory established under 
Regulation (EC) No 1272/2008, the generic cut-off value in Table 1.1 of Annex I to that Regulation, adjusted 
using the calculation set out in Section 4.1 of Annex I to that Regulation.”] 
 


(b) substances for which there are Community workplace exposure limits, which are not already 
included under point (a); 


(c) substances that are persistent, bioaccumulative and toxic or very persistent and very 
bioaccumulative in accordance with the criteria set out in Annex XIII, or substances included in the 
list established in accordance with Article 59(1) for reasons other than the hazards referred to in 
point (a), if the concentration of an individual substance is equal to or greater than 0,1 %. 


[Until 1 June 2015: 


“3.2.2. For a mixture not meeting the criteria for classification in accordance with Directive 
1999/45/EC, substances present in an individual concentration equal to or greater than the following 
concentrations shall be indicated, together with their concentration or concentration range: 


(a) 1% by weight in non-gaseous mixtures and 0,2% by volume in gaseous mixtures for 


(i) substances which present a health or environmental hazard within the meaning of Council 
Directive 67/548/EEC and substances which present a health or environmental hazard within 
the meaning of Regulation (EC) No 1272/2008, provided that information complying with the 
classification criteria of that Regulation has been made available to the supplier of the mixture; 







Guidance on the compilation of safety data sheets 
Version 2.1 February 2014 57 


 


Annankatu 18, P.O. Box 400, FI-00121 Helsinki, Finland | Tel. +358 9 686180 | Fax +358 9 68618210 | echa.europa.eu 


or”] 


[From 1 June 2015:  


“3.2.2. For a mixture not meeting the criteria for classification in accordance with Regulation (EC) 
No 1272/2008, substances present in an individual concentration equal to or greater than the 
following concentrations shall be indicated, together with their concentration or concentration range: 


(a) 1 % by weight in non-gaseous mixtures and 0,2 % by volume in gaseous mixtures for: 


(i) substances which present a health or environmental hazard within the meaning of Regulation 
(EC) No 1272/2008; or”] 


(ii) substances which are assigned Community workplace exposure limits; 


(b) 0,1% by weight for substances which are persistent, bioaccumulative and toxic in accordance 
with the criteria set out in Annex XIII, very persistent and very bioaccumulative in accordance with 
the criteria set out in Annex XIII, or included in the list established in accordance with Article 59(1) 
for reasons other than the hazards referred to in point (a). 


[Until 1 June 2015 “3.2.3.For the substances indicated in Subsection 3.2, the classification of the 
substance according to Council Directive 67/548/EEC, including indication of danger, symbol 
letter(s) and R phrases, shall be provided. The classification of the substance according to 
Regulation (EC) No 1272/2008, including the hazard class(es) and category code(s) as provided in 
Table 1.1 of Annex VI to that Regulation as well as the hazard statements which are assigned in 
accordance with their physical, human health and environmental hazards, shall also be provided, 
provided that information complying with the classification criteria of that Regulation has been made 
available to the supplier of the mixture. The hazard statements and R phrases do not need to be 
written out in full in this section; their codes shall be sufficient. In cases where they are not written 
out in full, reference shall be made to Section 16, where the full text of each relevant hazard 
statement and R phrase shall be listed.”] 


[From 1 June 2015 “3.2.3. For the substances indicated in subsection 3.2, the classification of the 
substance according to Regulation (EC) No 1272/2008, including the hazard class(es) and category 
code(s) as provided in Table 1.1 of Annex VI to that Regulation as well as the hazard statements 
which are assigned in accordance with their physical, human health and environmental hazards, 
shall be provided. The hazard statements do not need to be written out in full in this section; their 
codes shall be sufficient. In cases where they are not written out in full, reference shall be made to 
Section 16, where the full text of each relevant hazard statement shall be listed”] 


If the substance does not meet the classification criteria, the reason for indicating the substance in 
Subsection 3.2 shall be described, such as “non-classified vPvB substance" or "substance with a 
Community workplace exposure limit". 


3.2.4. For the substances indicated in Subsection 3.2 the name and, if available, the registration 
number, as assigned under Article 20(3) of this Regulation shall be given. 


Without affecting the obligations of downstream users laid down in Article 39 of this Regulation, the 
part of the registration number referring to the individual registrant of a joint submission may be 
omitted by the supplier of the mixture provided that: 


(a) this supplier assumes the responsibility to provide the full registration number upon request for 
enforcement purposes, or, if the full registration number is not available to him, to forward the 
request to his supplier, in line with point (b).; and 


(b) this supplier provides the full registration number to the Member State authority responsible for 
enforcement (hereinafter referred to as the “enforcement authority”) within 7 days upon request, 
received either directly from the enforcement authority or forwarded by his recipient, or, if the full 
registration number is not available to him, this supplier shall forward the request to his supplier 
within 7 days upon request and at the same time inform the enforcement authority thereof. 
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The EC number, if available, shall be given in accordance with Regulation (EC) No 1272/2008. The 
CAS number, if available, and IUPAC name, if available, may also be given. 


For substances indicated in this subsection by means of an alternative chemical name in accordance 
with Article 15 of Directive 1999/45/EC or Article 24 of Regulation (EC) No 1272/2008, the 
registration number, EC number and other precise chemical identifiers are not necessary. 


 
It should be noted that the legal text quoted above mentions generic cut-off values and M-
factors only in the context of deciding which substances (including their concentration or 
concentration range in the mixture) need to be listed in the SDS. Nevertheless, for cases 
where an M-factor is availablein practice it would be potentially useful and therefore 
recommendable to also give the actual M-factor and indicate it as such (in the case of M-
factors for components of mixtures this is preferably best indicated together with the 
classification information on the relevant component in this subsection 3.2)70. 


The requirements for information on identifiers to be given under this subsection 3.2 (as 
opposed to sub-section 1.1) for mixtures are different in the version of Annex II in force from 
1 December 2010 to 1 June 2015 and the version in force from 1 June 2015. In particular the 
qualification that the product identifier must be given only “when available” no longer applies 
as of 1 June 2015 (by then product identifiers [according to CLP] should be available for all 
component substances)71. 


The term “if technically possible” as used in the context of the requirement to give 
concentrations of the substances in a mixture as either exact percentages or ranges of 
percentages in descending order should be taken to mean that this should be done if e.g. the 
SDS-generating software allows this ranking with the available composition information. It 
does not mean that all technical steps (including e.g. analysis) need to be exhausted in order 
to determine precise information necessary for such a ranking where it is not otherwise 
available. 


In the case of mixtures, the part of the REACH registration number for component substances 
referring to the individual registrant of a joint submission (the last four digits of the original full 
registration number) can be omitted by any supplier (it should be noted that in this case it is 
not a requirement that the supplier be a downstream user or distributor as is the case for 
truncation of the registry number given for substances in subsection 1.1). It should be further 
noted that registration numbers are only required in this subsection for the substances 
referred to in points 3.2.1 or 3.2.2. However, if suppliers choose to list additional substances in 
the mixture under sub-section 3.2, although they are not obliged to give the information 
specified in point 3.2.1 or 3.2.2 for these substances, they must then give the applicable 
information specified in points 3.2.3 and 3.2.4, including the registration numbers if available. 


The “substances included in the list established in accordance with Article 59(1) for reasons 
other than the hazards referred to in point (a), if the concentration of an individual substance 
is equal to or greater than 0,1 %” in the legal text quoted above are the so-called “candidate 
list” substances (see chapter 3, para 3.15 of this document for more information). 


                                           
 
70 Although, strictly speaking, the M-factor is not part of the ”classification” itself, its determination for these substances 
and mixtures is an essential integral part of the classification procedure to ensure that mixtures containing such 
substances are correctly classified. ECHA therefore gives the strongest possible recommendation that information on M-
factors be given in the SDS. 


71 Note that In contrast with the case for listing of substance identities in SDSs for a substance in subsection 1.1 there is 
no specific requirement that the product identifier information for component substances of a mixture given in 
subsection 3.2 should conform to the full requirements of either Article 18(2) [or Article 18(3)(a)] of CLP.  
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An example of how the structure of this subsection could look is given below for a mixture 
during the transition period between 1 December 2010 and 1 June 2015 (after 1 June 2015 the 
information on classification according to 67/548/EEC is no longer required)72: 


SECTION 3: COMPOSITION/INFORMATION ON INGREDIENTS 
3.2 Mixtures 
 
Description of the mixture:Mixture of Styrene and Ethylbenzene. 
Hazardous ingredients: 


CAS No EC No Index No. REACH 
Registration 
No. 


%  
[weight] 


Name Classification 
according to 
67/548/EEC 


Classification 
according to 
Regulation 
(EC) No 
1278/2008 
(CLP). 


100-42-5 202-851-5 601-026-00-0 01-
XXXXXXXXXX
-XX-YYYY 


60 styrene Flammable; 
R10 


Harmful; Xn; 
R20 


Irritant; Xi; 
R36/38 


Flam. Liq. 3 


H226 


Acute Tox. 4 


H332 


Eye Irrit. 2 


H319 


Skin Irrit. 2 


H315 


100-41-4 202-849-4 601-023-00-4 01-
NNNNNNNNN
N-NN-ZZZZ 


40 Ethylbenzene Highly 
flammable; 
F; R11 


Harmful; Xn; 
R20 


Flam. Liq. 2 


H225 


Acute Tox. 4 


H332 


 
Additional information: 


For full text of H-statements and R-phrases: see SECTION 16. 


Note that since only one of CAS, EC or index number is required, this table could alternatively 
be simplified by replacing the three columns (one for each type of number) by two columns: 
one for "number type" and a second for "number". Alternatively these example tables can be 
presented in other ways, e.g. by using two columns for 'number type' and 'number'.  


It should be noted that the classification given for a component substance in the final two 
                                           
 
72 PLEASE NOTE: This example is given for the purposes of illustrating the format of entries in this subsection, and in 
particular the difference by comparison of with an entry in subsection 3.1 for a substance with impurities. IT IS NOT TO 
BE TAKEN AS AN INDICATION THAT SUCH A MIXTURE WOULD BE STABLE AGAINST POLYMERISATION OR 
OTHER REACTIONS. 
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columns should be that of the pure (100%) substance. 


Weight ranges may be given instead of actual weight percentages – in this case the 
classification derived for the particular concentration range should be based on the highest 
concentration in the range quoted.  


It should be noted that the table given in the text of Annex II applicable from 1 June 2015 
quoted above under the title “List of hazard classes, hazard categories and concentration limits 
(including generic cut-off values in Table 1.1 of Regulation (EC) No 1272/2008 and generic 
concentration limits given in parts 3 to 5 of Annex I to that Regulation) for which a substance 
shall be listed as a substance in a mixture in Subsection 3.2.” gives the values above which the 
specified substances must be listed in an SDS. These are not necessarily the generic limits 
for classification – the values in this particular table have been adjusted to incorporate the 
notes in the CLP regulation requiring provision of an SDS in certain cases even when the 
value is below that leading to classification. For example, in the case of Reproductive toxicity, 
category 1A, 1B, 2 and effects on or via lactation the value given in the table is ≥ 0.1, even 
though according to Table 3.7.2 “Generic concentration limits of ingredients of a mixture 
classified as reproduction toxicants or for effects on or via lactation that trigger classification of 
the mixture” in Annex I of the CLP Regulation gives a value of ≥ 0.3 for the concentration limit 
for classification. This is because this table incorporates the relevant Note 1 below the table 
which states that “If a Category 1 or Category 2 reproductive toxicant or a substance classified 
for effects on or via lactation is present in the mixture as an ingredient at a concentration 
above 0,1 %, a SDS shall be available for the mixture upon request”. It is this latter value 
which appears in the table referred to above, since its aim is to indicate the value relevant to 
the SDS, not that determining classification. 


Where an alternative chemical name is being used according to the provisions of Article 24 of 
CLP for a substance in a mixture it is recommended that this be indicated in this subsection (or 
in Sections 15 or 16) in order to avoid enquiries on its use from recipients or from enforcement 
authorities. 


Sub-section 3.2 of the SDS may also be used to provide certain information on the composition 
of detergents intended to be used in the industrial and institutional sector, and not made 
available to members of the general public73. 


With respect to listing under subsection 3.2 it should be noted that the legal requirement (for 
substances not already listed for other reasons) is to be listed when they are “(b) substances 
for which there are Community workplace exposure limits…“ i.e. it is a Community limit which 
determines listing. However compilers may voluntarily list substances in this subsection (or in 
SECTIONS 15 or 16) for which a national, but no Community limit has been assigned (contrast 
the case discussed below for subsection 8.1 where it is information on national limits that 
must be provided, regardless of whether a corresponding Community limit exists). 
 


 


                                           
 
73 Ingredients required to be listed according to the Detergents Regulation can be displayed under subsection 3.2. of the 
SDS, providing that these are clearly distinguished from each other by means of suitable subheadings indicating to which 
piece of legislation they apply. For more information see: 
ec.europa.eu/enterprise/sectors/chemicals/documents/specific-chemicals/detergents/index_en.htm#h2-6. 



http://ec.europa.eu/enterprise/sectors/chemicals/documents/specific-chemicals/detergents/index_en.htm#h2-6
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4.4 SDS SECTION 4: First aid measures 


Text Annex II 


This section of the safety data sheet shall describe the initial care in such a way that it can be 
understood and given by an untrained responder without the use of sophisticated equipment and 
without the availability of a wide selection of medications. If medical attention is required, the 
instructions shall state this, including its urgency. 


 


4.1 Description of first aid measures 


Text Annex II 


4.1.1. First aid instructions shall be provided by relevant routes of exposure. Subdivisions shall be 
used to indicate the procedure for each route, such as inhalation, skin, eye and ingestion. 


4.1.2.Advice shall be provided as to whether: 


(a)immediate medical attention is required and if delayed effects can be expected after exposure; 


(b)movement of the exposed individual from the area to fresh air is recommended; 


(c)removal and handling of clothing and shoes from the individual is recommended; and 


(d)personal protective equipment for first aid responders is recommended. 


 
The information in this subsection may be structured as follows: 


4.1 Description of first aid measures 


- general notes 


- following inhalation 


- following skin contact 


- following eye contact 


- following ingestion 


- self-protection of the first aider 
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4.2 Most important symptoms and effects, both acute and delayed 


Text Annex II 


Briefly summarised information shall be provided on the most important symptoms and effects, 
both acute and delayed, from exposure. 


 
It should be noted that this subsection is for symptoms and effects - treatments are to be 
described in subsection 4.3. 
 


4.3 Indication of any immediate medical attention and special treatment needed 


Text Annex II 


Where appropriate, information shall be provided on clinical testing and medical monitoring for 
delayed effects, specific details on antidotes (where they are known) and contraindications. 


For some substances or mixtures, it may be important to emphasise that special means to provide 
specific and immediate treatment shall be available at the workplace. 


 
It should be noted that (as indicated in the legal text introducing section 4 as a whole) the 
initial care must be described in such a way that it can be understood and given by an 
untrained responder and that if medical attention is required this must be explicitly stated  


Where it appears to be necessary to provide specific information for the doctor (e.g. specific 
antidote treatment, positive airway pressure, prohibition of certain drugs, eating, drinking or 
smoking, etc.) this information may be given under a heading such as “Notes for the doctor” 
(symptoms, hazards, treatment). The information provided under this heading may contain 
special medical terms which may be difficult to understand for non-medical personnel. 
Although not a specific requirement it may also be indicated whether any recommendations for 
specific actions or treatments can or cannot be carried out by first aiders as well as by medical 
doctors. 
 


4.5 SDS SECTION 5: Firefighting measures 


Text Annex II 


This section of the safety data sheet shall describe the requirements for fighting a fire caused by 
the substance or mixture, or arising in its vicinity. 
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5.1 Extinguishing media 


Text Annex II 


Suitable extinguishing media: 


Information shall be provided on the appropriate extinguishing media. 


Unsuitable extinguishing media: 


Indications shall be given whether any extinguishing media are inappropriate for a particular 
situation involving the substance or mixture. 


 
Unsuitable extinguishing media are extinguishing media which must not be used for safety 
reasons including media that may cause chemical or physical reactions resulting in an 
additional potential hazard. For example, in the presence of substances which in contact with 
water emit flammable or toxic gases (e.g. Calcium carbide reacts with water to form Ethyne 
(Acetylene)). 
 


5.2 Special hazards arising from the substance or mixture 


Text Annex II 


Information shall be provided on hazards that may arise from the substance or mixture, like 
hazardous combustion products that form when the substance or mixture burns, such as “may 
produce toxic fumes of carbon monoxide if burning” or “produces oxides of sulphur and nitrogen 
on combustion”. 


 
This subsection includes information about any specific hazards arising from the chemical (e.g. 
nature of any hazardous combustion products or vapour cloud explosion risks.) 
 


5.3 Advice for firefighters 


Text Annex II 


Advice shall be provided on any protective actions to be taken during firefighting, such as “keep 
containers cool with water spray”, and on special protective equipment for firefighters, such as 
boots, overalls, gloves, eye and face protection and breathing apparatus. 


 
It can be emphasized that no chemical protective clothing will afford protection against all 
chemicals. Depending upon the respective hazards of substances, levels of protection advised 
can be divided into three categories. 


· Self-Contained Breathing Apparatus (SCBA) with chemical resistant gloves. 


· SCBA with a chemical protection suit only where personal (close) contact is likely. 


· SCBA with gas-tight suit when close proximity to the substance or its vapours is likely. 
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The gas-tight suit represents the highest level of chemical protective clothing. Such suits may 
be manufactured from neoprene, vinyl rubber or other materials and are used with SCBA. 
Protection will be afforded from many chemicals but not all. If in any doubt, specialist advice 
should be sought. 


For incidents involving deeply refrigerated and many other liquefied gases where contact will 
cause frostbite and severe damage to eyes, thermally insulated undergarments including thick 
textile or leather gloves, and eye protection should be worn. Similarly, for incidents involving 
significant heat radiation, it is recommended that heat reflective suits be used. 


Fire fighter's clothing conforming to European standard EN469 provides a basic level of 
protection for chemical incidents and includes helmets, protective boots and gloves. Clothing 
not conforming to EN469 may not be suitable in any chemical incident. 


Additionally, one may include recommended measures for isolating the area affected, for 
limiting damage in the event of fire or for the disposal of residues of extinguishing media. 


When compiling this section, it should be considered whether spillage and fire-fighting water 
could cause pollution of watercourses. If so, information should be given on how to minimize 
their impact on the environment. 


An example of how the structure of this section could look like is given below: 


SECTION 5. Firefighting measures 


5.1 Extinguishing media: 


Suitable extinguishing media: 


Unsuitable extinguishing media: 


5.2 Special hazards arising from the substance or mixture 


Hazardous combustion products: 


5.3 Advice for firefighters 


 


4.6 SDS SECTION 6: Accidental release measures 


Text Annex II 


This section of the safety data sheet shall recommend the appropriate response to spills, leaks, or 
releases, to prevent or minimise the adverse effects on persons, property and the environment. It 
shall distinguish between responses to large and small spills, in cases where the spill volume has a 
significant impact on the hazard. If the procedures for containment and recovery indicate that 
different practices are required, these shall be indicated in the safety data sheet. 


 
[The text above is considered as needing no further explanation]. 
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6.1 Personal precautions, protective equipment and emergency procedures 


Text Annex II 


6.1.1. For non-emergency personnel 


Advice shall be provided related to accidental spills and release of the substance or mixture such 
as: 


(a) the wearing of suitable protective equipment (including personal protective equipment 
referred to under Section 8 of the safety data sheet) to prevent any contamination of skin, 
eyes and personal clothing; 


(b) removal of ignition sources, provision of sufficient ventilation, control of dust; and 


(c) emergency procedures such as the need to evacuate the danger area or to consult an 
expert. 


6.1.2. For emergency responders 


Advice shall be provided related to suitable fabric for personal protective clothing (such as 
“appropriate: Butylene”; “not appropriate: PVC”). 


 
[The text above is considered as needing no further explanation]. 
 


6.2 Environmental precautions 


Text Annex II 


Advice shall be provided on any environmental precautions to be taken related to accidental spills 
and release of the substance or mixture, such as keeping away from drains, surface and ground 
water. 


 
[The text above is considered as needing no further explanation]. 
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6.3 Methods and material for containment and cleaning up 


Text Annex II 


6.3.1. Appropriate advice shall be provided on how to contain a spill. Appropriate containment 
techniques may include any of the following: 


(a) bunding, covering of drains; 


(b) capping procedures. 


6.3.2. Appropriate advice shall be provided on how to clean up a spill. Appropriate clean up 
procedures may include any of the following: 


(a ) neutralisation techniques; 


(b) decontamination techniques; 


(c) adsorbent materials; 


(d) cleaning techniques; 


(e) vacuuming techniques; 


(f) equipment required for containment/clean up (include the use of non-sparking tools and 
equipment where applicable). 


6.3.3. Any other information shall be provided relating to spills and releases, including advice on 
inappropriate containment or clean up techniques, such as by indications like ‘never use …’. 


 
Note that the list of techniques is not exhaustive, notably absorbents may be used as well as 
adsorbents. 


Also note that “bunding”74 and “capping”75 here have the meanings as defined in Annex 4 of 
the GHS76. 


Some examples of the kind of recommendations that could be included in this subsection are: 


· Wet clean or vacuum up solids. 


· Don't use a brush or compressed air for cleaning surfaces or clothing. 


· Clear spills immediately 
 


 


                                           
 
74 “A bund is a provision of liquid collection facilities which, in the event of any leak or spillage from tanks or pipe 
work, will capture well in excess of the volume of liquids held, e.g. an embankment.  Bunded areas should drain to a 
capture tank which should have facilities for water/oil separation.” 


75 “i.e. providing a cover or protection (e.g. to prevent damage or spillage).” 


76 Globally Harmonized Classification and Labelling system of Chemicals (GHS),  Fourth revised edition 2011.  Annex 4 
– Guidance on the compilation of safety data sheets, page 415; See: 
unece.org/trans/danger/publi/ghs/ghs_rev04/04files_e.html.  



http://www.unece.org/trans/danger/publi/ghs/ghs_rev04/04files_e.html
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6.4 Reference to other sections 


Text Annex II 


If appropriate Sections 8 and 13 shall be referred to. 


 
It should be noted that the only sections for which (cross)-references are required here (and 
then only if appropriate) are sections 8 and 13 – i.e. cross-references should be made to 
information on exposure control and personal protection and disposal considerations, 
respectively, which are relevant to potential accidental release. The intention here is to avoid 
duplication of information – not to require such duplication. Any additional references to other 
sections that may be made here are not a requirement of the Regulation. 


An example of how the structure of this section could look is given below77: 


SECTION 6: Accidental release measures 


6.1 Personal precautions, protective equipment and emergency procedures 


6.1.1 For non-emergency personnel 


Protective equipment: 


Emergency procedures: 


6.1.2 For emergency responders 


6.2 Environmental precautions: 


6.3 Methods and material for containment and cleaning up 


6.3.1 For containment: 


6.3.2 For cleaning up: 


6.3.3 Other information: 


6.4 Reference to other sections 


 
 


 


 


                                           
 
77 Note that additional numbering  and sub-structuring below the subsection level is not a legal requirement. 
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4.7 SDS SECTION 7: Handling and storage 


Text Annex II 


This section of the safety data sheet shall provide advice on safe handling practices. It shall 
emphasise precautions that are appropriate to the identified uses referred to under Subsection 1.2 
and to the unique properties of the substance or mixture. 


Information in this section of the safety data sheet shall relate to the protection of human health, 
safety and the environment. It shall assist the employer in devising suitable working procedures 
and organisational measures according to Article 5 of Directive 98/24/EC and Article 5 of Directive 
2004/37/EC. 


Where a chemical safety report is required, the information in this section of the safety data sheet 
shall be consistent with the information given for the identified uses in the chemical safety report 
and the exposure scenarios showing control of risk from the chemical safety report set out in the 
annex to the safety data sheet. 


In addition to information given in this section, relevant information may also be found in Section 
8. 


 
[The text above is considered as needing no further explanation] 
 


7.1 Precautions for safe handling 


Text Annex II 


7.1.1. Recommendations shall be specified to: 


(a) allow safe handling of the substance or mixture, such as containment and measures to 
prevent fire as well as aerosol and dust generation; 


(b) prevent handling of incompatible substances or mixtures; and 


(c) reduce the release of the substance or mixture to the environment, such as avoiding 
spills or keeping away from drains. 


7.1.2. Advice on general occupational hygiene shall be provided, such as: 


(a) not to eat, drink and smoke in work areas; 


(b) to wash hands after use; and 


(c) to remove contaminated clothing and protective equipment before entering eating areas. 


 
This subsection should provide information concerning protective measures for safe handling 
and recommended technical measures such as containment, measures to prevent aerosol and 
dust generation and fire, measures required to protect the environment (e.g. use of filters or 
scrubbers on exhaust ventilation, use in a bonded area, measures for collection and disposal of 
spillages, etc.) and any specific requirements or rules relating to the substance or mixture 
(e.g. procedures or equipment which are prohibited or recommended). If possible, give a brief 
description of the measure. 
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An example of how the structure of this subsection could look is given below: 


SECTION 7: Handling and storage 


7.1 Precautions for safe handling 


Protective measures: 


Measures to prevent fire: 


Measures to prevent aerosol and dust generation: 


Measures to protect the environment: 


Advice on general occupational hygiene: 


 
 


7.2 Conditions for safe storage, including any incompatibilities 


Text Annex II 


The advice provided shall be consistent with the physical and chemical properties described in 
Section 9 of the safety data sheet. If relevant, advice shall be provided on specific storage 
requirements including: 


(a)How to manage risks associated with: 


(i) explosive atmospheres; 


(ii) corrosive conditions; 


(iii) flammability hazards; 


(iv) incompatible substances or mixtures; 


(v)evaporative conditions; and 


(vi)potential ignition sources (including electrical equipment). 


(b)How to control the effects of: 


(i)weather conditions; 


(ii)ambient pressure; 


(iii)temperature; 


(iv)sunlight; 


(v)humidity; and 


(vi)vibration. 


(c)How to maintain the integrity of the substance or mixture by the use of: 
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(i)stabilisers; and 


(ii)anti-oxidants. 


(d)Other advice including: 


(i)ventilation requirements; 


(ii)specific designs for storage rooms or vessels (including retention walls and ventilation); 


(iii)quantity limits under storage conditions (if relevant); and 


(iv)packaging compatibilities. 


 
This subsection should, if relevant, specify the conditions for safe storage such as: 


· specific design for storage rooms or vessels (including retention walls and ventilation) 


· incompatible materials 


· conditions of storage (humidity limit/range, light, inert gas, etc.) 


· special electrical equipment and prevention of static electricity 
 


The subsection should also include advice - if relevant - on quantity limits under storage 
conditions (or e.g. an indication of threshold quantities above which the Seveso II Directive as 
extended78 would apply to the substance or substance class). This subsection should further 
indicate any special requirements such as the type of material used in the 
packaging/containers of the substance or mixture. 


It should be noted that in the context of the content of information to be given in subsection 
7.2 the term “incompatibilities” should be taken to include incompatibilities of the substance or 
mixture with packaging materials with which they are likely to come into contact. 


Some suppliers may choose to indicate here information about national storage class systems. 
The storage class is derived from the classification of the pure substance or mixture - the 
packaging should not be taken into account for this purpose. 


It is not recommended to add quality-related storage information to this subsection. If this 
information is added, it should be clearly indicated that it is quality and not safety related 
information. 


An example of how the structure of this subsection could look is given below: 


                                           
 
78 Directive 2003/105/EC of the European Parliament and of the Council of 16 December 2003 amending Council 
Directive 96/82/EC on the control of major-accident hazards involving dangerous substances. OJ L 345, 31.12.2003, p. 
97–105. 
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7.2 Conditions for safe storage, including any incompatibilities 


Technical measures and storage conditions: 


Packaging materials: 


Requirements for storage rooms and vessels: 


Storage class: 


Further information on storage conditions: 


 
 


7.3 Specific end use(s) 


Text Annex II 


For substances and mixtures designed for specific end use(s), recommendations shall relate to the 
identified use(s) referred to in Subsection 1.2 and be detailed and operational. If an exposure 
scenario is attached, reference to it may be made or the information as required in Subsections 
7.1 and 7.2 shall be provided. If an actor in the supply chain has carried out a chemical safety 
assessment for the mixture, it is sufficient that the safety data sheet and the exposure scenarios 
are consistent with the chemical safety report for the mixture instead of with the chemical safety 
reports for each substance in the mixture. If industry or sector specific guidance is available, 
detailed reference to it (including source and issuing date) may be made. 


 
For biocidal products, as an example of substances and mixtures designed for specific end 
uses, in addition to identified uses listed in subsection 1.2 which must be listed, any additional 
uses for which the product has been authorised may be indicated (e.g. wood preservation, 
disinfection, slime control, in-can preservation, etc.). Additional reference may be made to any 
technical fact sheet containing further information concerning the quantity to be applied and 
the handling instructions for any kind of use. 


If the SDS has corresponding exposure scenarios attached, which give the necessary 
recommendations relating to safe handling and use, and reference is made to it there is no 
need to use this subsection for detailed recommendations for specific end uses.  


For substances for which exposure scenarios are not required (e.g. substances  for which no 
CSA is required  because they are not subject to registration at ≥ 10 t/a79),  this section may 
additionally be used to include similar or equivalent information to that which would otherwise 
be given more fully in an exposure scenario. This section can also be of potential use in the 
case of SDSs for mixtures for which no consolidating document equivalent to an “exposure 
scenario for the mixture” is attached. 


An example of how the structure of this sub-section could look is given below: 


                                           
 
79 Note: Even for substances at > 10 t/a for which a CSA is required there are further criteria according to Article 14 (4) 
before an exposure scenario is required, however these criteria will apply for most substances for which an SDS is 
required. 
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7.3 Specific end use(s): 


Recommendations: 


Industrial sector specific solutions: 


 


4.8 SDS SECTION 8: Exposure controls/personal protection 


Note: for those compiling SDSs for "special mixtures"80, additional information on how to adapt 
Section 8 is given in Annex 3. 


Text Annex II 


This section of the safety data sheet shall describe the applicable occupational exposure limits and 
necessary risk management measures. 


Where a chemical safety report is required, the information in this section of the safety data sheet 
shall be consistent with the information given for the identified uses in the chemical safety report 
and the exposure scenarios showing control of risk from the chemical safety report set out in the 
annex to the safety data sheet. 


 


8.1 Control parameters 


Text Annex II 


8.1.1. Where available, the following national limit values, including the legal basis of each of 
them, which are currently applicable in the Member State in which the safety data sheet is being 
provided shall be listed for the substance or for each of the substances in the mixture. When listing 
occupational exposure limit values, the chemical identity as specified in Section 3 shall be used. 


8.1.1.1. the national occupational exposure limit values that correspond to Community 
occupational exposure limit values in accordance with Directive 98/24/EC, including any 
notations as referred to in Article 2(1) of Commission Decision 95/320/EC ; 


8.1.1.2. the national occupational exposure limit values that correspond to Community limit 
values in accordance with Directive 2004/37/EC, including any notations as referred to in 
Article 2(1) of Commission Decision 95/320/EC; 


8.1.1.3. any other national occupational exposure limit values; 


8.1.1.4. the national biological limit values that correspond to Community biological limit 
values in accordance with Directive 98/24/EC, including any notations as referred to in 


                                           
 
80 Special mixtures are those in which a common feature is that the properties of the constituent substances are 
modulated by their inclusion within the matrix of the mixture. The availability for exposure of the constituent substances 
and their potential to express any ecotoxicological/toxic properties may be affected following their inclusion in the 
matrix. 
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Article 2(1) of Commission Decision 95/320/EC; 


8.1.1.5. any other national biological limit values. 


8.1.2. Information on currently recommended monitoring procedures shall be provided at least for 
the most relevant substances. 


8.1.3. If air contaminants are formed when using the substance or mixture as intended, applicable 
occupational exposure limit values and/or biological limit values for these shall also be listed. 


8.1.4. Where a chemical safety report is required or a DNEL as referred to in Section 1.4 of Annex 
I or a PNEC as referred to in Section 3.3 of Annex I is available, the relevant DNELs and PNECs for 
the substance shall be given for the exposure scenarios from the chemical safety report set out in 
the annex to the safety data sheet. 


8.1.5. Where a control banding approach is used to decide on risk management measures in 
relation to specific uses, sufficient detail shall be given to enable effective management of the risk. 
The context and limitations of the specific control banding recommendation shall be made clear. 


 
Occupational Exposure limit values 


This subsection should include currently applicable specific control parameters including 
occupational exposure limit values and/or biological limit values. Values must be given for the 
Member State where the substance or mixture is placed on the market. 


It should be noted that although for Section 3 of the SDS the requirement is clearly to list 
substances with a Community limit value81, for Section 8 the requirement is that the national 
occupational exposure limit values that correspond to Community OELs must be listed and 
that even in the absence of a Community OEL any relevant national limit must be listed (see 
points 8.1.1.1 + 8.1.1.2. and 8.1.1.3. of the legal text quoted above, respectively). In cases 
where an Indicative Occupational Exposure Limit Value (IOELV) has been proposed by the 
European Commission but has not yet been transposed into individual Member State national 
law it is desirable to give the Community value, although not specifically required. 


An example of how this information may be displayed in an SDS for the case of a single 
substance placed on the market in multiple Member States82 is given below: 


 


 


 


 


                                           
 
81 See point 3.2.1 (b) of text of Annex II text above. 


82 Point 8.1.1 of the legal text quoted above specifies that the OEL’s of the MS where the SDS is being provided must be 
listed. This means that if an SDS is compiled only for supply to a single MS, only this country’s OEL need be given. 
However as many suppliers may use the same SDS content (suitably translated) in several countries and several 
languages version many SDSs will in practice need to give the OELs for multiple countries.  
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SUBSTANCE: ACETONE 
CAS NO. 67-64-1 


 Limit value - Eight hours Limit value - Short term*  


Country83 ppm mg/m³ ppm mg/m³ Legal basis84 


Austria 500 1200 2000 4800  


Belgium 500 1210 1000 2420  


Denmark 250 600 500 1200  


European Union85 500  1210     


France 500  1210  1000  2420   


Germany (AGS) 500 1200 1000 (1) 2400 (1)  


Hungary  1210  2420  


Italy 500 1210    


Poland  600  1800  


Spain 500 1210    


Sweden 250 600 500 1200  


The Netherlands  1210  2420  


United Kingdom 500 1210 1500 3620  


                                           
 
83 It is desirable to repeat values even where they are the same for multiple MSs since otherwise there is the danger of  
creating the misconception that no OEL is available for  that specific MS (or country in general if non-MS values 
included). 


84 This information has not yet been inserted in the example, but would need to be inserted in practice. “Legal basis” in 
this context means the national legislation or other provision which gives rise to the limit. 


85 It should be noted that only national values are required to be given based on Regulation EU 453/2010 – it can be 
considered to be useful practice to give the EU value, where there is a corresponding one. 
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Remarks      


European Union Bold-type: Indicative Occupational Exposure Limit Values [2,3] and Limit 
Values for Occupational Exposure [4] (for references see bibliography86) 


France Bold type: Restrictive statutory limit values 


Germany (AGS) (1) 15 minutes average value 


 * Short term is 15 minutes unless otherwise specified. 


 
Source: Based on GESTIS International Limit values Database via 
http://www.dguv.de/ifa/Gefahrstoffdatenbanken/GESTIS-Internationale-Grenzwerte-
f%C3%BCr-chemische-Substanzen-limit-values-for-chemical-agents/index-2.jsp. 


The GESTIS International Limit values Database may be particularly useful as a source of this 
type of information as it also gives links to information on the legislative context of the 
Occupational exposure limit values where this is available. Thus, for the example above, the 
relevant country information where available (at July 2010) was as follows87: 


Country (Country information where available) 


Austria http://www.dguv.de/medien/ifa/en/gestis/limit_values/pdf/at.pdf     


Belgium http://www.dguv.de/medien/ifa/en/gestis/limit_values/pdf/be.pdf  


Denmark  (Not available) 


European Union http://www.dguv.de/medien/ifa/en/gestis/limit_values/pdf/scoel.pdf  


France http://www.dguv.de/medien/ifa/en/gestis/limit_values/pdf/fr.pdf  


Germany (AGS) http://www.dguv.de/medien/ifa/en/gestis/limit_values/pdf/ags.pdf  


Hungary http://www.dguv.de/medien/ifa/en/gestis/limit_values/pdf/hu.pdf  


                                           
 
86 Available at: dguv.de/medien/ifa/en/gestis/limit_values/bibliography.pdf. 
87 Note: while databases from non-regulatory organisations are a useful source of reference, due care should be exercised 
to confirm that the data is up to date and accurate. 



http://www.dguv.de/ifa/Gefahrstoffdatenbanken/GESTIS-Internationale-Grenzwerte-f%C3%BCr-chemische-Substanzen-limit-values-for-chemical-agents/index-2.jsp

http://www.dguv.de/ifa/Gefahrstoffdatenbanken/GESTIS-Internationale-Grenzwerte-f%C3%BCr-chemische-Substanzen-limit-values-for-chemical-agents/index-2.jsp

http://www.dguv.de/ifa/en/gestis/limit_values/pdf/au.pdf

http://www.dguv.de/medien/ifa/en/gestis/limit_values/pdf/at.pdf

http://www.dguv.de/ifa/en/gestis/limit_values/pdf/be.pdf

http://www.dguv.de/medien/ifa/en/gestis/limit_values/pdf/be.pdf

http://www.dguv.de/medien/ifa/en/gestis/limit_values/pdf/scoel.pdf

http://www.dguv.de/medien/ifa/en/gestis/limit_values/pdf/fr.pdf

http://www.dguv.de/medien/ifa/en/gestis/limit_values/pdf/ags.pdf

http://www.dguv.de/medien/ifa/en/gestis/limit_values/pdf/hu.pdf

http://www.dguv.de/medien/ifa/en/gestis/limit_values/bibliography.pdf
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Italy  (Not available) 


Poland  http://www.dguv.de/medien/ifa/en/gestis/limit_values/pdf/pl.pdf  


Spain http://www.dguv.de/medien/ifa/en/gestis/limit_values/pdf/es.pdf  


Sweden  (Not available) 


The Netherlands http://www.ser.nl/nl/taken/adviserende/grenswaarden.aspx 


United Kingdom http://www.dguv.de/medien/ifa/en/gestis/limit_values/pdf/uk.pdf 


 
 


Another source of available information on Occupational Exposure Limits from Member States 
is the OSHA (European Agency for Safety and Health at work) website: 
http://osha.europa.eu/en/topics/ds/oel/index.stm/members.stm. 


There are also commercial databases available where this type of information is available on a 
subscription or other payment basis. 
 


 


Information on monitoring procedures 


The information in this subsection must also include the currently recommended monitoring or 
observation methods at least for the most relevant substances. These monitoring methods can 
be: personal air monitoring, room air monitoring, biological monitoring etc according to agreed 
standards. The specific standard should be referenced, for example: 


“BS EN 14042:2003 Title Identifier: Workplace atmospheres. Guide for the application and use of 
procedures for the assessment of exposure to chemical and biological agents.” 


 
It should be noted that since the applicable limits and their legal basis are those of individual 
Member States on whose market the substance or mixture is being placed, the monitoring 
methods of the country for which the SDS is being provided should take precedence over those 
of the originating country where there is a difference in methods.  


For mixtures, it should be considered that the requirement that “Information on currently 
recommended monitoring procedures shall be provided at least for the most relevant 
substances” means that it must be provided at least for those constituent substances which 
are required to be listed in subsection 3.2 of the SDS, if available88. 


                                           
 
88 For certain types of substances and mixtures (e.g. complex UVCBs) such methods may not be available.  



http://www.dguv.de/medien/ifa/en/gestis/limit_values/pdf/pl.pdf

http://www.dguv.de/medien/ifa/en/gestis/limit_values/pdf/es.pdf

http://www.ser.nl/nl/taken/adviserende/grenswaarden.aspx

http://www.dguv.de/medien/ifa/en/gestis/limit_values/pdf/uk.pdf

http://osha.europa.eu/en/topics/ds/oel/index.stm/members.stm
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The Derived No Effect Levels (DNELs) and Predicted No Effect Concentrations (PNECs) 
applicable to the exposure scenarios in any required annex(es) to the SDS for a specific 
substance or mixture can be listed together with - and in the same way as - the OELs 
discussed above, or can be listed or tabled separately, depending on the supplier’s preference. 


It should be noted that only the applicable DNELs, and PNECs should be listed - the others 
should be removed from the list as appropriate. 


An example of how the required information on DNELs and PNECs in this section could be 
structured is given below: 
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SUBSTANCE NAME 


EC number: CAS number:      


DNELs 


 Workers Consumers 


Route of 
exposure 


Acute effect 
local 


Acute effects 
systemic 


Chronic effects 
local 


Chronic effects 
systemic 


Acute effects 
local 


Acute effects 
systemic 


Chronic effects 
local 


Chronic effects 
systemic 


Oral Not required    


Inhalation          


Dermal         


Each of the cells should contain one of the following information: i) DNEL value with unit or ii) hazard identified but no DNEL available or iii)  no exposure 
expected, iv) no hazard identified 


PNECs 


Environmental protection target PNEC 


Fresh water  


Freshwater sediments  


Marine water  


Marine sediments  


Food chain  


Microorganisms in sewage treatment  


Soil (agricultural)  


Air  
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Each of the cells should contain one of the following information: i) PNEC value with unit or ii) hazard identified but no PNEC available or iii) no exposure 
expected or iv) no hazard identified 
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The control banding approach 


According to the International Labour Organisation, Control Banding can be described as 
follows89: 


It is a complementary approach to protecting worker health by focusing resources on 
exposure controls. Since it is not possible to assign a specific Occupational Exposure 
Limit to every chemical in use, a chemical is assigned to a "band" for control measures, 
based on its hazard classification according to international criteria, the amount of 
chemical in use, and its volatility/dustiness. The outcome is one of four recommended 
control strategies:  


1. Employ good industrial hygiene practice  


2. Use local exhaust ventilation  


3. Enclose the process  


4. Seek the advice of a specialist 
 


It should be noted that use of the control banding approach is not mandatory. However, 
when it is used in addition to the legally required information as explained above then 
sufficient detail must be given to enable effective management of the risk and the 
context and limitations of the specific control banding recommendation must be made 
clear. 
 


8.2 Exposure controls 


Text Annex II 


The information required in the present subsection shall be provided, unless an exposure scenario 
containing that information is attached to the safety data sheet. 


Where the supplier has waived a test under Section 3 of Annex XI, he shall indicate the specific 
conditions of use relied on to justify the waiving. 


Where a substance has been registered as an isolated intermediate (on-site or transported), the 
supplier shall indicate that this safety data sheet is consistent with the specific conditions relied on 
to justify the registration in accordance with Articles 17 or 18. 


8.2.1. Appropriate engineering controls 


The description of appropriate exposure control measures shall relate to the identified use(s) of the 
substance or mixture as referred to in Subsection 1.2. This information shall be sufficient to enable 
the employer to carry out an assessment of risk to the safety and health of workers arising from 
the presence of the substance or mixture in accordance with Articles 4 to 6 of Directive 98/24/EC 
as well as in accordance with Articles 3 to 5 of Directive 2004/37/EC, where appropriate. 


This information shall complement that already given under Section 7. 


8.2.2. Individual protection measures, such as personal protective equipment 


                                           
 
89 See: ilo.org/legacy/english/protection/safework/ctrl_banding/whatis.htm. 



http://www.ilo.org/legacy/english/protection/safework/ctrl_banding/whatis.htm
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8.2.2.1.The information on use of personal protective equipment shall be consistent with 
good occupational hygiene practices and in conjunction with other control measures, 
including engineering controls, ventilation and isolation. Where appropriate, Section 5 shall 
be referred to for specific fire/chemical personal protective equipment advice. 


8.2.2.2. Taking into account Council Directive 89/686/EEC  and referring to the appropriate 
CEN standards, detailed specifications shall be given on which equipment will provide 
adequate and suitable protection, including: 


(a) Eye/face protection 


The type of eye/face protection equipment required shall be specified based on the 
hazard of the substance or mixture and potential for contact, such as safety glasses, 
safety goggles, face shield. 


(b)Skin protection 


(i)Hand protection 


The type of gloves to be worn when handling the substance or mixture shall be 
clearly specified based on the hazard of the substance or mixture and potential 
for contact and with regard to the amount and duration of dermal exposure, 
including: 


-the type of material and its thickness, 
-the typical or minimum breakthrough times of the glove material. 


If necessary any additional hand protection measures shall be indicated. 


(ii)Other 


If it is necessary to protect a part of the body other than the hands, the type 
and quality of protection equipment required shall be specified, such as 
gauntlets, boots, bodysuit based on the hazards associated with the substance 
or mixture and the potential for contact. 


If necessary, any additional skin protection measures and specific hygiene 
measures shall be indicated. 


(c)Respiratory protection 


For gases, vapours, mist or dust, the type of protective equipment to be used shall 
be specified based on the hazard and potential for exposure, including air-purifying 
respirators, specifying the proper purifying element (cartridge or canister), the 
adequate particulate filters and the adequate masks, or self contained breathing 
apparatus. 


(d) Thermal hazards 


When specifying protective equipment to be worn for materials that represent a 
thermal hazard, special consideration shall be given to the construction of the 
personal protective equipment. 


8.2.3.Environmental exposure controls 


The information required by the employer to fulfil his commitments under Community 
environmental protection legislation shall be specified. 


Where a chemical safety report is required, a summary of the risk management measures that 
adequately control exposure of the environment to the substance shall be given for the exposure 
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scenarios set out in the annex to the safety data sheet. 


 
“Exposure control” should here be taken to mean all protective measures and 
precautions to be taken during use of the substance or mixture in order to minimise 
worker and environmental exposure. Therefore any information available concerning 
workplace exposure should be indicated in this subsection, unless it is included in an 
attached exposure scenario in which case reference to it should be made. 


Where design regulations concerning technical facilities are required for exposure control 
in addition to the guidance provided in Section 7.” Handling and storage” they should be 
amended in the form of "Additional guidance on the design of technical facilities". 


This subsection can include cross-references to the information provided in Section 7 of 
the SDSs “Handling and storage” if appropriate. 
 


Appropriate engineering controls (point 8.2.1 in legal text above) 


Information should be given in subsection 8.2 of the SDS which aids an employer in 
developing the required risk management and risk reduction measures according to his 
obligations under Directives 98/24/EC and 2004/37/EC90 concerning the design of 
appropriate working methods and technical control facilities as well as the use of suitable 
work equipment and materials, based on the identified uses (subsection 1.2 of the SDS). 
These include, for example the implementation of means of collective protection at the 
hazard source, and of individual protective measures including the provision of personal 
protective equipment.  


Suitable information on these measures must be provided to enable a proper risk 
assessment to be carried out under Article 4 of Directive 98/24/EC. This information 
should be consistent with that given in subsection 7.1 of the SDS. If one or more 
exposure scenario(s) is/are attached to the SDS for a substance then the information 
given should also be consistent with that given in the ESs. In the case of mixtures the 
information given should reflect a consolidation of the information for components. 
 


Personal Protection (point 8.2.2 in legal text above) 


It is a requirement that detailed specifications of equipment which provides adequate 
and suitable protection be given where personal protection is needed, taking into 
account Directive 89/686/EEC91 and referring to relevant CEN standards. 


The equipment must be specified in sufficient detail (e.g. in terms of kind, type and 
class) to ensure that it will provide adequate and suitable protection during the foreseen 
uses. 


                                           
 
90 Corrigendum to Directive 2004/37/EC of the European Parliament and of the Council of 29 April 2004 on the 
protection of workers from the risks related to exposure to carcinogens or mutagens at work (Sixth individual 


Directive within the meaning of Article 16(1) of Council Directive 89/391/EEC) (codified version) OJ L 229, 
29.6.2004, p. 23. 


91 Council Directive 89/686/EEC of 21 December 1989 on the approximation of the laws of the Member States 
relating to personal protective equipment OJ L 399, 30.12.1989, p. 18. 
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A useful source of such information may be the suppliers or manufacturers of protection 
equipment who may have help-lines or websites available.  


Note that detailed requirements given in the legal text are not re-quoted in full below 
unless further clarification is being given. 
 


Eye/face protection 


The type of eye protection equipment required, such as: safety glasses, safety goggles, 
face-shields, must be specified based on the hazard of the substance or mixture and 
potential for contact. 
 


Skin protection 


Information on skin protection may be sub-divided into (i) “hand protection” and ii) 
“other” (along the lines suggested by the legal text, which requires both to be included if 
necessary). In this context it should be noted that “skin, other” is covered by “body 
protection” as a subsection of the information on skin protection, unless otherwise 
specified.  


Again the equipment must be specified based on hazard and potential for contact and 
potential duration and amount of exposure. 


It should be noted that when calculating the maximum time that skin protection (e.g. 
gloves) can be worn it is necessary to take into account the maximum time of exposure 
to the relevant substance(s) and not simply the total working time. 


In some cases, reference to gauntlets (i.e. gloves with an extended cuff covering part of 
the forearm) may need to be included. Note that in this case, since protection is 
additionally given to a part of the body other than the hand itself, this would be under 
the “other” sub-division of this subsection. 
 


Respiratory protection 


Specify the type of protective equipment to be used, such as self contained breathing 
apparatus or respirator, including the type of filter needed. It is recommended that 
information on the assigned protection factor (APF) that should be used in the particular 
scenario be given, if available. It should be noted that filter masks may be of limited use 
in cases of high or unknown exposure. 
 


Environmental Exposure Controls (point 8.2.3 in legal text) 


This subsection includes the information required by the employer to fulfil his obligations 
under environmental protection legislation. If appropriate, a reference to SECTION 6 of 
the SDS may be included92. 


                                           
 
92 Note that the measures to be described under subsection 8.2 are those to be implemented under normal 
operation, whereas those in SECTION 6 are for accidental release. They may therefore be very different. 
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An example of how the structure of this subsection could look is given below93: 


8.2 Exposure controls 


8.2.1 Appropriate engineering controls: 


Substance/mixture related measures to prevent exposure during identified uses: 


Structural measures to prevent exposure: 


Organisational measures to prevent exposure: 


Technical measures to prevent exposure: 


8.2.2 Personal protection equipment: 


8.2.2.1Eye and face protection: 


8.2.2.2Skin protection: 


Hand protection: 


Other skin protection: 


8.2.2.3Respiratory protection: 


8.2.2.4Thermal hazards: 


8.2.3 Environmental exposure controls: 


Substance/mixture related measures to prevent exposure: 


Instruction measures to prevent exposure: 


Organisational measures to prevent exposure: 


Technical measures to prevent exposure: 


 
 


4.9 SDS SECTION 9: Physical and chemical properties 


Text Annex II 


[Until 1 June 2015: “This section of the safety data sheet shall describe the empirical data relating 
to the substance or mixture, if relevant.”] 


[From 1 June 2015: “This section of the safety data sheet shall describe the empirical data relating 
to the substance or mixture, if relevant. Article 8(2) of Regulation (EC) No 1272/2008 shall 


                                           
 
93 Please note that numbering below the level of the subsection 8.2 is in the example is not a legal requirement – 
it has been inserted for clarity. See also note in chapter 3.6 of this guidance on numbering of subsections.  
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apply.”] 


The information in this section shall be consistent with the information provided in the registration 
and/or in the chemical safety report where required, and with the classification of the substance or 
mixture. 


 
It is thus a primary requirement that the information in this section be consistent with 
the information provided in the registration dossier and in the CSR where required, and 
also with the classification of the substance or mixture – it should therefore support any 
transport classification given in Section 14 as well as the classification and labelling 
information in Section 2. 


In the context of deciding whether specific information should appear in Section 9 or 
Section 10 of the SDS, historically the practice has been for Section 9 to contain 
numerical (measured) values for physical and chemical properties, whereas Section 10 
should give a description of the intrinsic (qualitative) properties (including potentially 
hazardous interactions with other substances) that result from (or are related to) these 
values. 


The requirement that “this section of the SDS shall describe the empirical data of the 
substance or mixture, if relevant” should be interpreted to mean that values which are 
likely to be within a range  relevant to the classification and the hazards of a substance 
or mixture should be given in this section. Thus, for example, the flash point of a volatile 
organic liquid that is likely to be classified as flammable should be given, whereas there 
is no need to determine this for a high melting-point solid. Where any statement is made 
to indicate that a particular property does not apply this should be based on a clear lack 
of relevance, the reason for which should be stated if not obvious, and not on the 
absence of information. A clear differentiation should also be made between cases where 
no information is available to the compiler (e.g. “no information available”), and cases 
where actual negative test results are available. 


The data should preferably have been generated in accordance with the test methods 
referred to in the REACH Regulation, transport provisions or international principles or 
procedures for the validation of information, so as to ensure quality and comparability of 
the results and consistency with other requirements at international or Community level. 
Where this information is available from testing for the purposes of a REACH registration 
or to determine classification under CLP this will be an ideal basis to ensure the required 
consistency. 


As specified in the relevant test methods, critical information such as test temperature 
and methods used, which affect the value of physical-chemical properties and safety 
characteristics, should be provided for all test results and, if available, for data acquired 
from the literature.  


For mixtures, where information does not apply to the mixture as a whole the entries 
must clearly indicate to which substance in the mixture the data apply. 
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9.1 Information on basic physical and chemical properties 


Text Annex II 


The following properties shall be clearly identified including, where appropriate, a reference to the 
test methods used and specification of appropriate units of measurement and/or reference 
conditions. If relevant for the interpretation of the numerical value, the method of determination 
shall also be provided (for example the method for flash point, the open-cup/closed cup method): 


(a) Appearance: 


The physical state (solid (including appropriate and available safety information on 
granulometry and specific surface area if not already specified elsewhere in this safety data 
sheet), liquid, gas) and the colour of the substance or mixture as supplied shall be indicated; 


(b) Odour: 


If odour is perceptible, a brief description of it shall be given; 


(c) Odour threshold; 


(d) pH: 


The pH shall be indicated of the substance or mixture as supplied or of an aqueous solution; in 
the latter case, the concentration shall be indicated; 


(e) Melting point / freezing point; 


(f) Initial boiling point and boiling range; 


(g) Flash point; 


(h) Evaporation rate; 


(i) Flammability (solid, gas); 


(j) Upper/lower flammability or explosive limits; 


(k) Vapour pressure; 


(l) Vapour density; 


(m) Relative density; 


(n) Solubility(ies); 


(o) Partition coefficient: n-octanol/water; 


(p) Auto-ignition temperature; 


(q )Decomposition temperature; 


(r) Viscosity; 


(s) Explosive properties; 


(t) Oxidising properties. 
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If it is stated that a particular property does not apply or if information on a particular property is 
not available, the reasons shall be given. 


To enable proper control measures to be taken, all relevant information on the substance or 
mixture shall be provided. The information in this section shall be consistent with the information 
provided in a registration where one is required. 


In the case of a mixture, the entries shall clearly indicate to which substance in the mixture the 
data apply, unless it is valid for the whole mixture. 


 
(Note: further notes on the legal text requirements are only given below where the legal 
text above is not considered to be fully self-explanatory) 


For further information on the determination of physical and chemical properties in the 
context of classification and labelling see the Guidance on the Application of the CLP 
Criteria at: http://echa.europa.eu/clp/clp_help_en.asp 
 


a) Appearance 


In describing “granulometry” further available and appropriate information on properties 
referred to in the OECD-WPMN of nanomaterials such as size and size distribution, 
shape, porosity, pour density, aggregation/agglomeration state, morphology, surface 
area (m2/mass), surface charge/zeta potential and crystalline phase should be taken into 
account. The available and appropriate information on the specific surface area refers to 
the specific surface area by volume which is derived as a ratio of the surface area by 
mass and the relative density can be added here where considered to be relevant. In 
particular this subsection may be used to indicate substances or mixtures that have 
nanoforms put on the market. If the substance is supplied as nanomaterial, this may be 
indicated in this subsection. E.g. physical state: solid (nanomaterial). 


(Note that the inclusion of granulometric and specific surface area by volume information 
in subsection 9.1 is a new requirement of the amended Annex II). Further guidance in 
regards to the respective parameters listed above can be found in the OECD-WPMN first 
revision of the Guidance Manual for the Testing of Manufactured Nanomaterials 
(ENV/MONO(2009)20/REV), at: 
oecd.org/env/ehs/nanosafety/publicationsintheseriesonthesafetyofmanufacturednanomat
erials.htm. 


Although it is a requirement that the colour of the substance or mixture as supplied be 
indicated, the term “various” or “diverse” is acceptable if stated for a group of products 
which are all covered by the same SDS; for example, in the case of varnishes with 
different colours but otherwise having the same classification and labelling. 
 


b) Odour 


If odour is perceptible, a brief description of it must be given. 


Phrases like “characteristic” or “typical” should ideally not be used here, since they add 
no value to anyone who does not already know the odour of the substance. 


(Note that the inclusion of odour information in subsection 9.1 is a new requirement of 
the amended Annex II) 



http://echa.europa.eu/clp/clp_help_en.asp

http://www.oecd.org/env/ehs/nanosafety/publicationsintheseriesonthesafetyofmanufacturednanomaterials.htm

http://www.oecd.org/env/ehs/nanosafety/publicationsintheseriesonthesafetyofmanufacturednanomaterials.htm
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c) Odour threshold 


(New requirement of the amended Annex II) 
 


d) pH 
 


e) Melting point / freezing point 
 


f) Initial boiling point and boiling range 
 


g) Flash point 
 


h) Evaporation rate 


(New requirement of the amended Annex II) 
 


i) Flammability (solid, gas) 
 


j) Upper/lower flammability or explosive limits; 


(New requirement of the amended Annex II) 
 


k) Vapour pressure; 


An indication of the temperature at which this was measured should be given (at … °C); 


It should be stated whether the value indicated has been measured or calculated, and 
(in the case of mixtures) to which substance(s) it refers. 
 


l) Vapour density; 
 


m) Relative density;  


An indication of the temperature at which this was measured should be given (at … °C); 


For gases: Relative density (air = 1). 


The bulk density of solids may be specified additionally/alternatively under this heading. 
 


n) Solubility(ies) 


In the case of mixtures which are composed of component substances with different 
solubility in specific solvents for which information is given, additional explanation may 
be necessary.  
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(Note that this section now merges the previously separate “Solubility” and “Water 
Solubility” of the original Annex II). 
 


o) Partition coefficient: n-octanol/water 


For mixtures, this is useful information with respect to the individual component 
substances only. 
 


p) Auto-ignition temperature 


(New requirement of the amended Annex II) 
 


q) Decomposition temperature 


(New requirement of the amended Annex II) 
 


r) Viscosity 


For certain product groups it may be appropriate to provide data concerning the viscosity 
(dynamic viscosity in mPas or kinematic viscosity in mm²/s) or the flow times (in s) 
including the measurement temperature. 


For mixtures containing hydrocarbons in an overall concentration of 10% or more, the 
flow time or the kinematic viscosity at 40 °C should be specified in accordance with 
Section 3.10 of Annex I to the CLP Regulation in order to allow an assessment of 
possible aspiration hazard. 


(Information on viscosity in subsection 9.1 is a new requirement of the amended Annex 
II) 
 


s) Explosive properties; 
 


t) Oxidising properties 
 


9.2 Other information 


Text Annex II 


Other physical and chemical parameters shall be indicated as necessary, such as miscibility, fat 
solubility (solvent – oil to be specified), conductivity, or gas group. Appropriate and available 
safety information on redox potential, radical formation potential and photocatalytic properties 
shall be indicated. 


 
Further guidance in regard to appropriate and available information in view of 
nanomaterials put on the market and their redox potential, radical formation potential 
and photocatalytic properties can be found from the OECD-WPMN first revision of the 
Guidance Manual for the Testing of Manufactured Nanomaterials (ENV/MONO(2009) 
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20/REV (in particular in its Annex II), available at: 
http://www.oecd.org/science/nanosafety/publicationsintheseriesonthesafetyofmanufactu
rednanomaterials.htm. 


This section needs to be checked for consistency with the following sections: 


· SECTION 2: Hazards identification 


· SECTION 5: Fire fighting measures 


· SECTION 6: Accidental release measures 


· SECTION 7: Handling and storage 


· SECTION 11: Toxicological information: (i.e. extreme pH/corrosive properties) 


· SECTION 12: Ecological information: (i.e. log Kow / bioaccumulation) 


· SECTION 13: Disposal considerations 


· SECTION 14: Transport information 
 


4.10 SDS SECTION 10: Stability and Reactivity 


Text Annex II 


This section of the safety data sheet shall describe the stability of the substance or mixture and 
the possibility of hazardous reactions occurring under certain conditions of use and also if released 
into the environment, including, where appropriate, a reference to the test methods used. If it is 
stated that a particular property does not apply or if information on a particular property is not 
available, the reasons shall be given. 


 
Stability and reactivity are a function of the physical and chemical properties measured 
to determine values quoted in Section 9 of the SDS. However, although not explicitly 
stated in the Regulation, historically the practice has been to use Section 9 to indicate 
measurable properties derived from test procedures whereas Section 10 gives 
(qualitative) descriptions of possible consequences. Thus, as already explained in sub-
chapter 4.9, Section 9 invites information on “properties” or “parameters” whereas 
Section 10 specifies that a “description” should be given. 


Similarly some information may also be given in Section 7 of the SDS (e.g. on 
incompatibilities in sub-section 7.2). In such cases repetition may be avoided by cross-
references, with the content of Section 10 focusing on description of hazards and their 
consequences. Where information is correctly already inserted in a different section of 
the SDS a cross-reference to it can be made without the need to repeat it. Thus, for 
example, certain information on hazard classes is included in Section 9 or Section 7. 
Additionally, information on protection measures is given under sub-section 8.2. 
“exposure controls”. Therefore a lot of information relevant to Section 10 may already be 
given in other sections.  


As the information must be written in a clear and concise manner, repetitions should be 
avoided. 
 


 



http://www.oecd.org/science/nanosafety/publicationsintheseriesonthesafetyofmanufacturednanomaterials.htm

http://www.oecd.org/science/nanosafety/publicationsintheseriesonthesafetyofmanufacturednanomaterials.htm
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10.1 Reactivity 


Text Annex II 


10.1.1. The reactivity hazards of the substance or mixture shall be described. Specific test data 
shall be provided for the substance or mixture as a whole, where available. However, the 
information may also be based on general data for the class or family of substance or mixture if 
such data adequately represent the anticipated hazard of the substance or mixture. 


10.1.2.If data for mixtures are not available, data on substances in the mixture shall be provided. 
In determining incompatibility, the substances, containers and contaminants that the substance or 
mixture might be exposed to during transportation, storage and use shall be considered. 


 
[The text above is considered as needing no further explanation] 
 


10.2 Chemical stability 


Text Annex II 


It shall be indicated if the substance or mixture is stable or unstable under normal ambient and 
anticipated storage and handling conditions of temperature and pressure. Any stabilisers which 
are, or may need to be, used to maintain the chemical stability of the substance or mixture shall 
be described. The safety significance of any change in the physical appearance of the substance or 
mixture shall be indicated. 


 
Examples of common standard phrases which may be used in this subsection for stable 
substances or mixtures include: 


· “Under storage at normal ambient temperatures (minus 40° C to + 40° C), the 
product is stable.” 


· “No hazardous reaction when handled and stored according to provisions.” 


· “No known hazardous reactions” 
 


10.3 Possibility of hazardous reactions 


Text Annex II 


If relevant, it shall be stated if the substance or mixture will react or polymerise, releasing excess 
pressure or heat, or creating other hazardous conditions. The conditions under which the 
hazardous reactions may occur shall be described. 


 
Note that information e.g. on dust explosion hazard is given in sections 2 and 9, and 
there is therefore a need to check for consistency/potential overlap. 


There is also potential overlap between subsection “10.1 Reactivity” which also relates to 
reactivity hazards and the present 10.3 “Possibility of hazardous reactions”. Entry of 
information in sub-section 10.3 may be restricted to hazardous outcomes resulting from 
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specific reactivity. Thus clearly, for example, a substance may be described as a strong 
acid in sub-section 10.1 which implies e.g. an intrinsic risk of hazardous reaction with 
bases.  Sub-section 10.3 may be reserved for the specific outcomes of reactivity listed 
(polymerisation leading to excess pressure or heat and for information on reaction 
conditions. There is no need to duplicate content in both sub-sections. 
 


10.4 Conditions to avoid 


Text Annex II 


Conditions such as temperature, pressure, light, shock, static discharge, vibrations or other 
physical stresses that might result in a hazardous situation shall be listed and if appropriate a brief 
description of measures to be taken to manage risks associated with such hazards shall be given. 


 
The content of this subsection potentially overlaps with subsection  7.2“Conditions for 
safe storage, including any incompatibilities” and there is therefore a need to check for 
consistency/potential overlap, 


The advice provided must be consistent with the physical and chemical properties 
described in Section 9 of the SDS. If relevant, advice must be provided on specific 
storage requirements including: 


(a) How to manage risks associated with: 


(i) explosive atmospheres; 


(ii) corrosive conditions; 


(iii) flammability hazards; 


(iv) incompatible substances or mixtures; 


(v) evaporative conditions; and  


(vi) potential ignition sources (including electrical equipment). 


(b) How to control the effects of: 


(i) weather conditions; 


(ii) ambient pressure; 


(iii) temperature; 


(iv) sunlight; 


(v) humidity; and 


(vi) vibration. 


(c) How to maintain the integrity of the substance or mixture by the use of: 


(i) stabilisers; and 
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(ii) anti-oxidants. 


(d) Other advice including: 


(i) ventilation requirements; 


(ii) specific designs for storage rooms or vessels (including retention walls and 
ventilation); 


(iii) quantity limits under storage conditions (if relevant); and 


(iv) packaging compatibilities 
 


10.5 Incompatible materials 


Text Annex II 


Families of substances or mixtures or specific substances, such as water, air, acids, bases, 
oxidising agents, with which the substance or mixture could react to produce a hazardous situation 
(like an explosion, a release of toxic or flammable materials, or a liberation of excessive heat) shall 
be listed and if appropriate a brief description of measures to be taken to manage risks associated 
with such hazards shall be given. 


 
Note that it is not necessarily good practice to give a long list of “incompatible materials” 
which includes many substances with which the product is unlikely ever to come into 
contact. A balance should be sought between diluting the message about relevant 
incompatibilities with too long a list and the potential risks from omission of a specific 
incompatible material. Use of substance types or classes (e.g. “aromatic solvents”) 
rather than listing individual substances may be preferable and can avoid long lists of 
individual substances. 


The content of this subsection potentially overlaps with elements dealing with handling 
of incompatible substances and mixtures within subsection 7.1 “Precautions for safe 
handling” and there is therefore a need to check for consistency/potential overlap. 
 


10.6 Hazardous decomposition products 


Text Annex II 


Known and reasonably anticipated hazardous decomposition products produced as a result of use, 
storage, spill and heating shall be listed. Hazardous combustion products shall be included in 
Section 5 of the safety data sheet. 


 
The possibility of degradation to unstable products should be addressed in this sub-
section. 


Examples of common standard phrases which may be used where appropriate in this 
subsection for stable substances or mixtures include: 
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· “Does not decompose when used for intended uses.” 


· “No known hazardous decomposition products.” 
 


An example of how the structure of this section could look is given below: 


SECTION 10: Stability and reactivity 


10.1 Reactivity 


10.2 Chemical stability 


10.3 Possibility of hazardous reactions 


10.4 Conditions to avoid 


10.5 Incompatible materials 


10.6 Hazardous decomposition products 


 
This section needs to be checked for consistency in particular with the following sections; 


· Section 2 Hazards identification 


· Section 5 Fire fighting measures 


· Section 6 Accidental release measures 


· Section 7 Handling and storage 


· Section 13 Disposal considerations 
 


4.11 SDS SECTION 11: Toxicological information 


Text Annex II 


This section of the safety data sheet is meant for use primarily by medical professionals, 
occupational health and safety professionals and toxicologists. A concise but complete and 
comprehensible description of the various toxicological (health) effects and the available data used 
to identify those effects shall be provided, including where appropriate information on 
toxicokinetics, metabolism and distribution. The information in this section shall be consistent with 
the information provided in the registration and/or in the chemical safety report where required, 
and with the classification of the substance or mixture. 


[Until 1 June 2015: “11.1. Information on toxicological effects 


11.1.1. Substances 


11.1.1.1. The relevant hazard classes for which information shall be provided, are: 


(a) acute toxicity; 


(b) skin corrosion/irritation; 
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(c) serious eye damage/irritation; 


(d) respiratory or skin sensitization; 


(e) germ cell mutagenicity; 


(f) carcinogenicity; 


(g) reproductive toxicity; 


(h) STOT-single exposure; 


(i) STOT-repeated exposure; 


(j) aspiration hazard. 


11.1.1.2. For substances subject to registration, brief summaries of the information 
derived from the application of Annexes VII to XI shall be given, including, where 
appropriate, a reference to the test methods used. For substances subject to registration, 
the information shall also include the result of the comparison of the available data with 
the criteria given in Regulation (EC) No 1272/2008 for CMR, categories 1A and 1B, 
following point 1.3.1 of Annex I to this Regulation. 


11.1.2. Mixtures 


11.1.2.1. The relevant effects, for which information shall be provided, are: 


(a) acute toxicity; 


(b) irritation; 


(c) corrosivity; 


(d) sensitisation; 


(e) repeated dose toxicity; 


(f) carcinogenicity; 


(g) mutagenicity; 


(h) toxicity for reproduction. 


11.1.2.2. For the health effects of carcinogenicity, mutagenicity and toxicity for 
reproduction, classification for a given health effect based on the conventional method 
outlined in Article 6(1)(a) of Directive 1999/45/EC, and relevant information for the 
substances listed under Section 3 shall be provided. 


11.1.2.3. For other health effects, if a mixture has not been tested as a whole for a given 
health effect, information relevant to that health effect relating to substances listed under 
Section 3 shall be provided, if relevant. 


11.1.3. Information shall be provided for each hazard class, differentiation or effect. If it is stated 
that the substance or mixture is not classified for a particular hazard class, differentiation or effect, 
the safety data sheet shall clearly state whether this is due to lack of data, technical impossibility 
to obtain the data, inconclusive data or data which are conclusive although insufficient for 
classification; in the latter case the safety data sheet shall specify “based on available data, the 
classification criteria are not met.” 
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11.1.4. The data included in this subsection shall apply to the substance or mixture as placed on 
the market. If available, the relevant toxicological properties of the hazardous substances in a 
mixture shall also be provided, such as the LD50, Acute Toxicity Estimates or LC50. 


11.1.5. Where there is a substantial amount of test data on the substance or mixture, it may be 
necessary to summarise results of the critical studies used, for example by route of exposure. 


11.1.6. Where the classification criteria for a particular hazard class are not met, information 
supporting this conclusion shall be provided. 


11.1.7. Information on likely routes of exposure 


Information shall be provided on likely routes of exposure and the effects of the substance or 
mixture via each possible route of exposure, that is, through ingestion (swallowing), inhalation or 
skin/eye exposure. If health effects are not known, this shall be stated. 


11.1.8. Symptoms related to the physical, chemical and toxicological characteristics 


Potential adverse health effects and symptoms associated with exposure to the substance or 
mixture and its ingredients or known by-products shall be described. Available information shall be 
provided on the symptoms related to the physical, chemical, and toxicological characteristics of the 
substance or mixture following exposure. The first symptoms at low exposures through to the 
consequences of severe exposure shall be described, such as “headaches and dizziness may occur, 
proceeding to fainting or unconsciousness; large doses may result in coma and death”. 


11.1.9. Delayed and immediate effects as well as chronic effects from short and long term 
exposure 


Information shall be provided on whether delayed or immediate effects can be expected after short 
or long term exposure. Information on acute and chronic health effects relating to human 
exposure to the substance or mixture shall also be provided. Where human data are not available, 
animal data shall be summarised and the species clearly identified. It shall be indicated whether 
toxicological data is based on human or animal data. 


11.1.10. Interactive effects 


Information on interactions shall be included if relevant and available. 


11.1.11. Absence of specific data 


It may not always be possible to obtain information on the hazards of a substance or mixture. In 
cases where data on the specific substance or mixture are not available, data on similar 
substances or mixtures if appropriate, may be used, provided the relevant similar substance or 
mixture is identified. Where specific data are not used, or where data are not available, this shall 
be clearly stated. 


11.1.12. Mixture versus substance information 


11.1.12.1. The substances in a mixture may interact with each other in the body resulting 
in different rates of absorption, metabolism and excretion. As a result, the toxic actions 
may be altered and the overall toxicity of the mixture may be different from that of the 
substances in it. This shall be taken into account when providing toxicological information 
in this section of the safety data sheet. 


11.1.12.2. Classification of mixtures as having effects of carcinogenicity, mutagenicity or 
toxicity for reproduction must be calculated from available information regarding 
substances in the mixture. For other health effects, it is necessary to consider whether the 
concentration of each substance is sufficient to contribute to the overall health effects of 
the mixture. The information on toxic effects shall be presented for each substance, except 
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for the following cases: 


(a) if the information is duplicated, it shall be listed only once for the mixture 
overall, such as when two substances both cause vomiting and diarrhoea; 


(b) if it is unlikely that these effects will occur at the concentrations present, such 
as when a mild irritant is diluted to below a certain concentration in a non-irritant 
solution; 


(c) where information on interactions between substances in a mixture is not 
available, assumptions shall not be made and instead the health effects of each 
substance shall be listed separately. 


11.1.13. Other information 


Other relevant information on adverse health effects shall be included even when not required by 
the classification criteria”] 


[From 1 June 2015: 


“The relevant hazard classes, for which information shall be provided, are: 


(a) acute toxicity; 


(b) skin corrosion/irritation; 


(c) serious eye damage/irritation; 


(d) respiratory or skin sensitization; 


(e) germ cell mutagenicity; 


(f) carcinogenicity; 


(g) reproductive toxicity; 


(h) STOT-single exposure; 


(i) STOT-repeated exposure; 


(j) aspiration hazard. 


For substances subject to registration, brief summaries of the information derived 
from the application of Annexes VII to XI shall be given, including, where 
appropriate, a reference to the test methods used. For substances subject to 
registration, the information shall also include the result of the comparison of the 
available data with the criteria given in Regulation (EC) No 1272/2008 for CMR, 
categories 1A and 1B, following point 1.3.1 of Annex I to this Regulation. 


11.1.1. Information shall be provided for each hazard class or differentiation. If it is stated that the 
substance or mixture is not classified for a particular hazard class or differentiation, the safety 
data sheet shall clearly state whether this is due to lack of data, technical impossibility to obtain 
the data, inconclusive data or data which are conclusive although insufficient for classification; in 
the latter case the safety data sheet shall specify “based on available data, the classification 
criteria are not met.” 


11.1.2. The data included in this subsection shall apply to the substance or mixture as placed on 
the market. In the case of a mixture, the data should describe the toxicological properties of the 
mixture as a whole, except if Article 6(3) of Regulation (EC) No 1272/2008 applies. If available, 
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the relevant toxicological properties of the hazardous substances in a mixture shall also be 
provided, such as the LD50, Acute Toxicity Estimates or LC50. 


11.1.3. Where there is a substantial amount of test data on the substance or mixture, it may be 
necessary to summarise results of the critical studies used, for example by route of exposure. 


11.1.4. Where the classification criteria for a particular hazard class are not met, information 
supporting this conclusion shall be provided. 


11.1.5. Information on likely routes of exposure 


Information shall be provided on likely routes of exposure and the effects of the substance or 
mixture via each possible route of exposure, that is, through ingestion (swallowing), inhalation or 
skin/eye exposure. If health effects are not known, this shall be stated. 


11.1.6. Symptoms related to the physical, chemical and toxicological characteristics 


Potential adverse health effects and symptoms associated with exposure to the substance or 
mixture and its ingredients or known by-products shall be described. Available information shall be 
provided on the symptoms related to the physical, chemical, and toxicological characteristics of the 
substance or mixture following exposure related to the intended uses specified in Subsection 1.2. 
The first symptoms at the lowest exposures through to the consequences of severe exposure shall 
be described, such as “headaches and dizziness may occur, proceeding to fainting or 
unconsciousness; large doses may result in coma and death”. 


11.1.7. Delayed and immediate effects as well as chronic effects from short and long term 
exposure 


Information shall be provided on whether delayed or immediate effects can be expected after short 
or long term exposure. Information on acute and chronic health effects relating to human 
exposure to the substance or mixture shall also be provided. Where human data are not available, 
animal data shall be summarised and the species clearly identified. It shall be indicated whether 
toxicological data is based on human or animal data. 


11.1.8. Interactive effects 


Information on interactions shall be included if relevant and available. 


11.1.9. Absence of specific data 


It may not always be possible to obtain information on the hazards of a substance or mixture. In 
cases where data on the specific substance or mixture are not available, data on similar 
substances or mixtures if appropriate, may be used, provided the relevant similar substance or 
mixture is identified. Where specific data are not used, or where data are not available, this shall 
be clearly stated. 


11.1.10. Mixtures 


For a given health effect, if a mixture has not been tested for its health effects as a whole, relevant 
information on relevant substances listed under Section 3 shall be provided. 


11.1.11. Mixture versus substance information 


11.1.11.1. The substances in a mixture may interact with each other in the body resulting 
in different rates of absorption, metabolism and excretion. As a result, the toxic actions 
may be altered and the overall toxicity of the mixture may be different from that of the 
substances in it. This shall be taken into account when providing toxicological information 
in this section of the safety data sheet. 


11.1.11.2. It is necessary to consider whether the concentration of each substance is 
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sufficient to contribute to the overall health effects of the mixture. The information on toxic 
effects shall be presented for each substance, except for the following cases: 


(a) if the information is duplicated, it shall be listed only once for the mixture 
overall, such as when two substances both cause vomiting and diarrhoea; 


(b) if it is unlikely that these effects will occur at the concentrations present, such 
as when a mild irritant is diluted to below a certain concentration in a non-irritant 
solution; 


(c) where information on interactions between substances in a mixture is not 
available, assumptions shall not be made and instead the health effects of each 
substance shall be listed separately. 


11.1.12. Other information 


Other relevant information on adverse health effects shall be included even when not required by 
the classification criteria.”] 


 
Please note: Although much of the content of subsection 11.1 is the same in the version 
of Annex II applicable from 1 December 2010 to 1 June 2015 as that applicable from 1 
June 2015 there are significant differences in the structure of the layout of the text (as 
shown in the box above). These differences result from the different treatment of 
substances and mixtures in the two texts. In the earlier text the two are treated 
separately as they have different applicable requirements (for example STOT-single and 
repeated exposure and aspiration hazard do not have to be taken into account for 
mixtures before 1 June 2015, whereas these requirements are the same for substances 
and mixtures thereafter). 


This section is of great importance during the process of compilation of an SDS as it 
should reflect the information gathered and conclusions arrived at during the assessment 
of the substance or mixture for the purposes of determining its hazards and consequent 
classification and labelling. 


It follows from the introductory text to Section 11 that, for mixtures containing 
substances subject to registration the information given in this section for such 
substances should also be consistent with that given in the relevant registrations for the 
individual substances. 


Since a large quantity of information may need to be provided under this section, 
particularly in an SDS for a mixture,  it is advisable to  arrange its layout  in such a way 
that a clear separation is established between the data that apply to a mixture as a 
whole (where applicable) and that for individual (component) substances. Information 
concerning the different hazard classes should be clearly and separately reported. 


Clear and concise presentation of key information and critical studies provided can, for 
example, be achieved by using text boxes or tables. 


If no data are available for certain hazard classes or differentiations the reasons for the 
absence of data should be given94. 


                                           
 
94 As required by point 11.1.3 of the legal text quoted above from 01 December 2010 (corresponding to point 
11.1.1 of the further text in force from 01 June 2015 also quoted). 
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Note that for the requirements given under points 11.1.10 (of text applicable to 15 June 
2015; [11.1.8 of text from 15 June 2015]) the phrase "if relevant and available" in the 
context of information on interactive effects is to be understood as meaning that the 
compiler of the SDS is expected to make a reasonable search for such information if he 
does not have it already. 
 


TOXICOLOGICAL (HEALTH) EFFECTS  


In this subsection of the SDS the potential adverse health effects/symptoms after 
exposure to the substance, mixture and known by-products must be described. The 
symptoms caused by the physical, chemical, and toxicological characteristics of the 
substance or mixture must be listed. Symptoms occurring after exposure should be 
arranged in a sequential order of exposure levels (either from high to low or from low to 
high), indicating if occurrence of the effects is immediate or delayed. 
 


FOR SUBSTANCES 


Information (such as for example key results) must be provided, for the relevant hazard 
classes or differentiations, as specified in the legal text quoted above. This should be 
separated according to the route of exposure, species (rat, mouse, human …), and study 
duration and study method. In the case of information on specific target organ toxicity 
(STOT), the information should obviously include indication of the specific target organ. 
If data are not available for a specific substance and read-across or QSAR’s are applied 
this should be clearly mentioned. For substances subject to registration brief summaries 
of the information derived from application of Annex VII to XI (to REACH – i.e. of the 
results of testing (including non-animal testing) or other alternative means of generating 
information  required for registration purposes) must be given with a short reference, 
where appropriate, to the test methods used.  


It should be noted that it is a requirement that other relevant information on adverse 
health effects must be included even when not required by the classification criteria. 
 


FOR MIXTURES 


For mixtures, it should be noted that the requirements for information are different 
according to Annex I and Annex II of Commission Regulation (EU) No. 453/2010 (i.e. the 
versions of Annex II of REACH in force from 1 December 2010 and that in force from 1 
June 2015). Until 1 June 2015 it is information on relevant effects (based on DPD), as 
listed above, which must be provided. From 1 June 2015 the relevant hazard classes 
(based on CLP) for which information must be provided are the same as for substances 
(indeed the corresponding legal text no longer differentiates between the requirements 
for substances and mixtures with respect to these hazard classes). However it should be 
noted that in the case of mixtures for which relevant information on the component 
substances is available (e.g. LD50, acute toxicity estimates (ATE), LC50) this must also 
be provided in addition to information applying to the mixture as placed on the market.  


For further information on how mixtures should be classified reference should be made 
to the CLP regulation itself (in particular Article 6 of CLP). 


When a mixture has been classified according to CLP using an Acute Toxicity Estimate 
(ATE), the value of the calculated ATEmix should be included in this subsection, for 
example using a structure as follows: 
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ATEmix (oral) 


ATEmix (dermal) 


ATEmix (inhal.) 


= 


= 


= 


xxx mg/kg 


yyy mg/kg  


z mg/l/4 h (vapours) 


 
If information on the mixture itself is not available for a certain hazard class or 
differentiation but several substances in it have the same health effect, this effect may 
be mentioned for the mixture and not for the individual substances. 


In the absence of specific data on the mixture regarding interactions between 
component substances, assumptions must not be made and instead the relevant health 
effects of each substance must be listed separately (see Annex II point 11.1.12.2.) 


It should be noted that, as for substances, it is a requirement that other relevant 
information on adverse health effects must be included even when not required by the 
classification criteria. 


This section needs to be checked for consistency in particular with the following 
sections: 


· Section 2 Hazards identification 


· Section 4 First aid measures 


· Section 6 Accidental release measures  


· Section 7 Handling and storage 


· Section 8 Exposure controls/personal protection 


· Section 9 Physical and Chemical properties 


· Section 13 Disposal considerations 


· Section 14 Transport information 


· Section 15 Regulatory information 
 


An example of how the structure of this section could look for the case of a substance is 
given below: 







102 
Guidance on the compilation of safety data sheets 
Version 2.1 February 2014 


 


Annankatu 18, P.O. Box 400, FI-00121 Helsinki, Finland | Tel. +358 9 686180 | Fax +358 9 68618210 | echa.europa.eu 


SECTION 11: Toxicological information 


11.1 Information on toxicological effects 


· Acute toxicity: 


· Skin corrosion/irritation: 


· Serious eye damage/irritation: 


· Respiratory or skin sensitisation 


· germ cell mutagenicity; 


· carcinogenicity; 


· reproductive toxicity; 


· Summary of evaluation of the CMR properties; 


· STOT-single exposure; 


· STOT-repeated exposure; 


· aspiration hazard: 


 
Within each of the above relevant hazard classes the sub-structure could then be as 
follows, using the entry for Acute Toxicity as an example: 


11.1.195 Acute Toxicity: 


Method: 


Species: 


Routes of exposure: 


Effective Dose: 


Exposure time: 


Results: 


 
In the case of mixtures the structure can be similar to that given above for a substance, 
but it should be made clear whether data that is given apply to the mixture or its 
components. 


 


 
 


                                           
 
95 Note that additional numbering and sub-structuring below the subsection level is not a legal requirement. 
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4.12 SDS SECTION 12: Ecological information 


Text Annex II 


This section of the safety data sheet shall describe the information provided to evaluate the 
environmental impact of the substance or mixture where it is released to the environment. Under 
Subsections 12.1 to 12.6 of the safety data sheet a short summary of the data shall be provided 
including, where available, relevant test data and clearly indicating species, media, units, test 
duration and test conditions. This information may assist in handling spills, and evaluating waste 
treatment practices, control of release, accidental release measures and transport. If it is stated 
that a particular property does not apply or if information on a particular property is not available, 
the reasons shall be indicated. 


Information on bioaccumulation, persistence and degradability shall be given, where available and 
appropriate, for each relevant substance in the mixture. Information shall also be provided for 
hazardous transformation products arising from the degradation of substances and mixtures. 


The information in this section shall be consistent with the information provided in the registration 
and/or in the chemical safety report where required, and with the classification of the substance or 
mixture. 


 
No further clarification considered necessary (see General comments on entries in 
Section 12 as a whole at the end of this section) 
 


12.1 Toxicity 


Text Annex II 


Information on toxicity using data from tests performed on aquatic and/or terrestrial organisms 
shall be provided when available. This shall include relevant available data on aquatic toxicity, both 
acute and chronic for fish, crustaceans, algae and other aquatic plants. In addition, toxicity data 
on soil micro and macro-organisms and other environmentally relevant organisms, such as birds, 
bees and plants, shall be included when available. Where the substance or mixture has inhibitory 
effects on the activity of micro-organisms, the possible impact on sewage treatment plants shall be 
mentioned. 


For substances subject to registration, summaries of the information derived from the application 
of Annexes VII to XI shall be included. 


 
No further clarification considered necessary (see General comments on entries in 
Section 12 as a whole at the end of this section) 
 


12.2 Persistence and degradability 


Text Annex II 


Persistence and degradability is the potential for the substance or the appropriate substances in a 
mixture to degrade in the environment, either through biodegradation or other processes such as 
oxidation or hydrolysis. Test results relevant to assess persistence and degradability shall be given 
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where available. If degradation half-lives are quoted it must be indicated whether these half lives 
refer to mineralisation or to primary degradation. The potential of the substance or certain 
substances in a mixture to degrade in sewage treatment plants shall also be mentioned. 


This information shall be given where available and appropriate, for each individual substance in 
the mixture which is required to be listed in Section 3 of the safety data sheet. 


 
No further clarification considered necessary (see General comments on entries in 
Section 12 as a whole at the end of this section) 
 


12.3 Bioaccumulative potential 


Text Annex II 


Bioaccumulative potential is the potential of the substance or certain substances in a mixture to 
accumulate in biota and, eventually, to pass through the food chain. Test results relevant to assess 
the bioaccumulative potential shall be given. This shall include reference to the octanol-water 
partition coefficient (Kow) and bioconcentration factor (BCF), if available. 


This information shall be given where available and appropriate, for each individual substance in 
the mixture which is required to be listed in Section 3 of the safety data sheet. 


 
No further clarification considered necessary (see General comments on entries in 
Section 12 as a whole at the end of this section) 
 


12.4 Mobility in soil 


Text Annex II 


Mobility in soil is the potential of the substance or the constituents of a mixture, if released to the 
environment, to move under natural forces to the groundwater or to a distance from the site of 
release. The potential for mobility in soil shall be given where available. Information on mobility 
can be determined from relevant mobility data such as adsorption studies or leaching studies, 
known or predicted distribution to environmental compartments, or surface tension. For example, 
Koc values can be predicted from octanol/water partition coefficients (Kow). Leaching and mobility 
can be predicted from models. 


This information shall be given where available and appropriate, for each individual substance in 
the mixture which is required to be listed in Section 3 of the safety data sheet. 


Where experimental data is available, that data shall, in general, take precedence over models and 
predictions. 


 
No further clarification considered necessary (see General comments on entries in 
Section 12 as a whole at the end of this section) 
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12.5 Results of PBT and vPvB assessment 


Text Annex II 


Where a chemical safety report is required, the results of the PBT and vPvB assessment as set out 
in the chemical safety report shall be given. 


 
It should be noted that it is not necessary to give detailed information on the data used 
to come to the conclusion about the PBT or vPvB properties, particularly where the 
conclusion is that the product does not have these properties. A simple statement to this 
effect should suffice, for example: 


“According to the results of its assessment, this substance is not a PBT or a vPvB” or 


“This mixture does not contain any substances that are assessed to be a PBT or a 
vPvB” 
 


However, where the criteria for PBT are met it is recommended to briefly indicate here 
the reasons for which they are met as part of the results of the assessment which must 
in any case be given. 
 


12.6 Other adverse effects 


Text Annex II 


Information on any other adverse effects on the environment shall be included where available, 
such as environmental fate (exposure), photochemical ozone creation potential, ozone depletion 
potential, endocrine disrupting potential and/or global warming potential. 


 
General comments on entries in Section 12 as a whole 


When preparing SDS for mixtures, it needs to be clear whether the data applies to the 
ingredients or to the mixture in its totality. 


Particular attention needs to be paid when the mixture as a whole has been tested to 
determine its aquatic toxicity, in such a case adequate acute toxicity LC50 or EC50can be 
used to determine acute hazard according to the criteria that have been agreed for 
substances, but not for long-term hazard. It is not possible to apply acute toxicity in 
combination with environment fate test data (degradability and bioaccumulation) for 
long-term hazard classification because the data from degradability and bioaccumulation 
tests of mixtures cannot be interpreted; they are meaningful only for single substances 
(See CLP Regulation points 4.1.3.3.1. and 4.1.3.3.2.). 


Commission Regulation (EU) No 286/201196 amending CLP also allows for the 


                                           
 
96 Commission Regulation (EU) No 286/2011 of 10 March 2011, amending, for the purposes of its adaptation to 
technical and scientific progress, Regulation (EC) No 1272/2008 of the European Parliament and of the Council 
on classification, labelling and packaging of substances and mixtures, O.J. L83, 30.03.2011 p1.  
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classification of mixtures for long-term hazard based on adequate chronic toxicity data 
(see point 4.1.3.3.4. of the amending regulation). For further information on 
classification of mixtures for environmental hazards, see the (draft update) to the ECHA 
Guidance on the Application of the CLP Criteria97. 


When writing this section, it should be specified whether the mentioned data originates 
from testing results or bridging rules. 


This section needs to be checked for consistency in particular with the following sections: 


· SECTION 2 Hazards identification 


· SECTION 3 Composition/information on ingredients 


· SECTION 6 Accidental release measures – (i.e. precautions for environmental 
protection) 


· SECTION 7 Handling and storage – (i.e. measures to prevent emissions (filters…)) 


· SECTION 9 Physical and Chemical properties – (i.e. log Kow, miscibility) 


· SECTION 13 Disposal considerations 


· SECTION 14 Transport information 


· SECTION 15 Regulatory information 
 


An example of how the structure of this section could look is given below: 


SECTION 12: Ecological information 


12.1 Toxicity 


Acute (short-term) toxicity: 


Fish: 


Crustacea: 


Algae/aquatic plants: 


Other organisms: 


Chronic (long-term) toxicity: 


Fish: 


Crustacea: 


Algae/aquatic plants: 


Other organisms: 


                                           
 
97 Available at: guidance.echa.europa.eu/guidance4_en.htm (page 145 on “4.1.4.3 Classification criteria for 
mixtures hazardous to the aquatic environment based on test data on the mixture as a whole”. 



http://guidance.echa.europa.eu/guidance4_en.htm
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12.2 Persistence and degradability 


Abiotic Degradation: 


Physical- and photo-chemical elimination: 


Biodegradation: 


12.3 Bioaccumulative potential 


Partition coefficient n-octanol /water (log Kow): 


Bioconcentration factor (BCF): 


12.4 Mobility in soil 


Known or predicted distribution to environmental compartments: 


Surface tension: 


Adsorption/Desorption: 


12.5 Results of PBT and vPvB assessment 


12.6 Other adverse effects 


12.7 Additional information 


 
 


4.13 SDS SECTION 13: Disposal considerations 


Text Annex II 


This section of the safety data sheet shall describe information for proper waste management of 
the substance or mixture and/or its container to assist in the determination of safe and 
environmentally preferred waste management options, consistent with the requirements in 
accordance with Directive 2008/98/EC of the European Parliament and of the Council of the 
Member State in which the safety data sheet is being supplied. Information relevant for the safety 
of persons conducting waste management activities shall complement the information given in 
Section 8. 


Where a chemical safety report is required and where a waste stage analysis has been performed, 
the information on the waste management measures shall be consistent with the identified uses in 
the chemical safety report and the exposure scenarios from the chemical safety report set out in 
the annex to the safety data sheet. 


 
To ensure that risks are adequately controlled at the waste stage, disposal must be in 
accordance with current applicable laws and regulations and material characteristics at 
the time of disposal. It should be kept in mind that insofar as the substance becomes a 
waste, REACH ceases to apply and waste legislation becomes the correct legal 
framework within which to operate. 


If the treatment of the substance or mixture at the waste stage (surplus or waste 
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resulting from the foreseeable use) presents a hazard, a description of the hazards 
arising and information on how to ensure safe handling should be given. 


The appropriate treatment methods for both the substance or mixture waste itself and 
(where applicable) for any contaminated packaging waste (including nominally “empty” 
but un-cleaned packaging waste which still contains some of the substance or mixture) 
should be indicated, taking into account the waste hierarchy as defined in the Waste 
Framework Directive (i.e. preparation for re-use; recycling; other recovery, e.g. energy 
recovery; disposal). 


Where other recommendations are applicable to the disposal of the substance or mixture 
used for its intended purpose, these recommendations may be quoted separately. 


Where the use recommended by the distributor permits prediction of the origin of the 
waste it may be considered desirable to specify the relevant List of Wastes (LoW) 
Code98. 
 


13.1 Waste treatment methods 


Text Annex II 


(a)Waste treatment containers and methods shall be specified including the appropriate methods 
of waste treatment of both the substance or mixture and any contaminated packaging (for 
example incineration, recycling, landfilling); 


(b)Physical/chemical properties that may affect waste treatment options shall be specified; 


(c)Sewage disposal shall be discouraged; 


(d)Where appropriate, any special precautions for any recommended waste treatment option shall 
be identified. 


Any relevant Community provisions relating to waste shall be referred to. In their absence any 
relevant national or regional provisions in force shall be referred to. 


 
It should be noted that the phrase “Sewage disposal shall be discouraged“ in the legal 
text above (which is carried-over from the GHS text) is of course intended to indicate 
that disposal of the substance or mixture into sewerage systems is to be discouraged, 
rather than disposal of sewage per se as a literal reading might imply. This requirement 
to positively discourage can, for example, be implemented by including a phrase such as 
“Waste should99 not be disposed of by release to sewers”. 


Suitable means for neutralising or deactivating product residues and waste may be 
specified. Special risks to safety, health or the environment that can arise when handling 


                                           
 
98  The European Waste Catalogue (EWC) was replaced by a combined European List of  Wastes (LoW) via the 
Commission Decision of 3 May 2000 replacing Decision 94/3/EC establishing a list of wastes pursuant to Article 
1(a) of Council Directive 75/442/EEC on waste and Council Decision 94/904/EC establishing a list of hazardous 
waste pursuant to Article 1(4) of Council Directive 91/689/EEC on hazardous waste (OJ L 226, 6.9.2000, p. 3). 


99 “should” is used here rather than “must” since the legal text requires such disposal to be discouraged, not for it 
to be prohibited. 
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waste should be specified, e.g. risk of self ignition arising from interaction with certain 
materials. 


Means of handling waste from used product or contaminated packaging waste which are 
known to be unsuitable should be stated if applicable. 


Relevant information (e.g. the related H-codes as defined in Annex III “Properties of 
waste which render it hazardous” of Directive 2008/98/EC100) may be given to indicate 
whether or not any remaining quantities of unused substance or mixture are to be 
regarded as hazardous waste. Where this is done it should be made clear to recipients 
that where additional contaminants may be present as a result of the use of the 
substance/mixture they will need to be taken into account and assigned any additional 
H-codes applicable. 


Local, national and European waste management legislation for the particular form of 
containment used must be complied with. 


It should be noted that final decisions on the appropriate waste management method, in 
line with regional, national and European legislation, and possible adaptation to local 
conditions, remains the responsibility of the waste treatment operator. 


An example of how the structure of this section could look is given below101: 


SECTION 13: Disposal considerations 


13.1 Waste treatment methods 


13.1.1 Product / Packaging disposal: 


Waste codes / waste designations according to LoW: 


13.1.2 Waste treatment-relevant information: 


13.1.3 Sewage disposal-relevant information: 


13.1.4 Other disposal recommendations: 


 
 


 


                                           
 
100Directive 2008/98/EC of the European Parliament and of the Council of 19 November 2008 on waste and 
repealing certain Directives. 


101 Note that additional numbering  and sub-structuring below the subsection level is not a legal requirement. 
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4.14 SDS SECTION 14 Transport Information102 


Text Annex II 


This section of the safety data sheet shall provide basic classification information for 
transporting/shipment of substances or mixtures mentioned under Section 1 by road, rail, sea, 
inland waterways or air. Where information is not available or relevant this shall be stated. 


Where relevant, it shall provide information on the transport classification for each of the 
Regulations: European Agreement concerning the International Carriage of Dangerous Goods by 
Road (ADR)103, Regulations concerning the International Carriage of Dangerous Goods by Rail 
(RID)104, European Agreement concerning the International Carriage of Dangerous Goods by 
Inland Waterways (ADN)105, all three of which have been implemented by Directive 2008/68/EC of 
the European Parliament and of the Council on the inland transport of dangerous goods106, 
International Maritime Dangerous Goods (IMDG Code107) (sea), and Technical Instructions for the 
Safe Transport of Dangerous Goods by Air (ICAO-TI)108 (air). 


14.1. UN number 


The UN number (i.e. the four-figure identification number of the substance, mixture or article 
preceded by the letters ‘UN’) from the Regulations as mentioned above shall be provided. 


14.2. UN proper shipping name 


The UN proper shipping name from the Regulations as mentioned above shall be provided.  


14.3. Transport hazard class(es) 


The transport hazard class (and subsidiary risks) assigned to the substances or mixtures according 
to the predominant hazard that they present in accordance with the Regulations as mentioned 
above shall be provided. 


14.4. Packing group 


The packing group number from the Regulations as mentioned above shall be provided, if 
applicable. The packing group number is assigned to certain substances in accordance with their 
degree of hazard. 


14.5. Environmental hazards 


It shall be indicated whether the substance or mixture is environmentally hazardous according to 


                                           
 
102PLEASE NOTE THAT WHERE FOOTNOTES (SUCH AS THOSE BELOW HERE) ARE GIVEN AS PART OF 
THE QUOTED ORIGINAL LEGAL TEXT THEY ARE REPRODUCED IN THEIR ORIGINAL FORM, EVEN 
WHERE UPDATES TO THE DOCUMENTS CITED MAY ALREADY BE AVAILABLE. 


103 United Nations, Economic Commission for Europe, version applicable as from 1 January 2009, ISBN-978-
92-1-139131-2. 


104 Annex 1 to Appendix B (Uniform Rules concerning the Contract for International Carriage of Goods by Rail) 
of the Convention concerning International Carriage by Rail, version with effect from 1 January 2009. 


105 Version as revised as of 1 January 2007. 


106 OJ L 260, 30.9.2008, p. 1. 


107 International Maritime Organisation, 2006 edition, ISBN 978-92-8001-4214-3. 


108 IATA, 2007-2008 edition. 
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the criteria of Regulations as mentioned above and e.g. marine pollutant according to the IMDG 
Code. If authorized or intended for carriage by inland waterways in tank-vessels, it shall be 
indicated whether the substance or mixture is environmentally hazardous in tank-vessels only 
according to ADN. 


14.6. Special precautions for user 


Information shall be provided on any special precautions with which a user should or must comply 
or be aware of in connection with transport or conveyance either within or outside his premises. 


14.7. Transport in bulk according to Annex II of MARPOL 73/78 and the IBC Code 


This subsection only applies when cargoes are intended to be carried in bulk according to the 
following International Maritime Organisation (IMO) instruments: Annex II of the International 
Convention for the Prevention of Pollution from Ships, 1973, as modified by the Protocol of 1978 
relating thereto (MARPOL 73/78)109 and the International Code for the Construction and 
Equipment of Ships carrying Dangerous Chemicals in Bulk (International Bulk Chemical Code) (IBC 
Code)110. 


The product name shall be provided (if different from that given in Subsection 1.1) as required by 
the shipment document and in accordance with the name used in the lists of product names given 
in chapters 17 or 18 of the IBC Code or the latest edition of the IMO’s Marine Environment 
Protection Committee (MEPC).2/Circular111. Ship type required and pollution category shall be 
indicated. 


 
It should be noted with respect to the air transport information that the IATA Dangerous 
Goods Regulations (IATA DGR) incorporate all the requirements of the ICAO (in fact the 
footnote in the legal text currently refers to an IATA publication rather than an ICAO 
original). 


Information is specifically required on UN number, proper shipping name, transport 
Hazard Classes, Packing group, Environmental Hazards, Special precautions for users 
and information on transport in bulk by sea when applicable. 


In practice, additional information which would normally be included in this Section could 
include: 


· For ADR/RID/ADN: Digit of the hazard labels (main hazard and sub hazard if 
existing), classification code in case of class 1. 


· For ADN tank vessels: The digits of the hazard labels and hazard Codes as shown 
in column 5 of table C in ADN chapter 3.2 


· For IMDG Code: Class and subsidiary risks (and indication of marine pollutant if 
applicable). 


· For ICAO-TI /IATA-DGR: Class and subsidiary risk. 
 


Where information on “Special precautions for user” that would otherwise appear in sub-
section 14.6 is already given elsewhere in the SDS a cross-reference to its location may 


                                           
 
109 MARPOL 73/78 — Consolidated edition 2006, London, IMO 2007, ISBN 978-92-801-4216-7. 


110 IBC Code, 2007 edition, London, IMO 2007, ISBN 978-92-801-4226-6. 


111 MEPC.2/Circular, Provisional categorisation of liquid substances, version 14, effective 1 January 2009. 
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be made to avoid repetition. (A subsection may not simply be left empty). 


In addition, other applicable information (e.g. transport category; tunnel restriction code 
in accordance with ADR/RID, segregation group according to IMDG chapter 5.4.1.5.11.1 
as well as special provisions, exemptions (viscous substances, multilateral agreements, 
etc.) might be useful if appropriate and if documentation is relevant. Where such 
additional information is provided which goes beyond the actual requirements of the 
legislation the compiler should be confident that he will be able to keep it current. 
Otherwise reference can be made to the relevant effective amendments of the full text of 
the applicable regulations. 


Guidance on transport information is only relevant for tank-vessel carriage according to 
ADN. According to ADN, extended classification criteria are required for liquids carried in 
tank vessels, e.g. for Environmental hazards the GHS criteria acute 2, acute 3 and 
chronic 3. This information is only relevant for bulk liquids filled into cargo tanks of tank 
vessels and classified as dangerous according the ADN criteria. 


If applicable, this extended classification information is included as hazard code(s) in the 
dangerous goods description according to ADN 5.4.1.1.2, e.g. 


UN 1114 BENZENE, 3 (N3, CMR), II 


For materials only intended to be carried in packages or tanks (tank containers or tank 
vehicles), indication of classification for tank-vessels only is not necessary. 
 


Additional information IMDG: 


According to section 5.4.1.5.11.1 of the IMDG Code, the segregation group needs to be 
indicated for substances which belong - in the opinion of the consignor - to one of the 
segregation groups named in 3.1.4.4, but are classified under a “Not otherwise specified” 
(“N.O.S.”) entry not included in the list of substances listed under this segregation 
group112. 
 


Further information on transport in bulk and on the IBC Code: 


The IBC Code provides an international standard for the safe carriage by sea of marine 
pollutant, dangerous and noxious liquid chemicals113 in bulk tankers. 


Only substances named in the IBC Code or intended to be included in the IBC Code are 
allowed to be shipped in bulk tankers. Therefore, this information is only necessary for 
substances which are intended to be carried in bulk tankers. 


Where a product was not classified to be a dangerous good for any mode of transport, 
this condition may also be indicated under the “other relevant information” heading; the 
                                           
 
112 There is, however, no explicit requirement under REACH to transfer this segregation group information to 
the SDS, although it may be desirable to do so. 


113 The IBC code specifically deals with liquid cargoes. The International Maritime Solid Bulk Cargoes (IMSBC) 
Code which was adopted in December 2008 by IMO resolution MSC.268(85) and whose application has been 
recommended since 1 January 2009, deals with solid cargoes. Some of its provisions have been in force since 1 
January 2011, but information on these is not yet required in SDSs according to REACH. Information on these 
provisions could be given on a voluntary basis either within this subsection 14.7 or elsewhere in the SDS (e.g. in 
Sections 15 or 16). 
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classifications structured according to mode of transport will not be necessary in this 
case. Besides, special handling methods may be indicated here. 


An example illustrating the required subsection headings for Section 14 is given below: 


"SECTION 14: Transport information 


14.1. UN number 


14.2. UN proper shipping name 


14.3. Transport hazard class(es) 


14.4. Packing group 


14.5. Environmental hazards 


14.6. Special precautions for user 


14.7. Transport in bulk according to Annex II of MARPOL73/78 and the IBC Code" 


 
Note that if it is not intended that the substance/mixture be transported in bulk a 
statement to this effect should be made under subsection 14.7 as (like all subsections) it 
should not be left completely blank. 
 


4.15 SDS SECTION 15: Regulatory information 


Text Annex II 


This section of the safety data sheet shall describe the other regulatory information on the 
substance or mixture that is not already provided in the safety data sheet (such as whether the 
substance or mixture is subject to Regulation (EC) No 2037/2000114 of the European Parliament 
and of the Council of 29 June 2000 on substances that deplete the ozone layer , Regulation (EC) 
No 850/2004 of the European Parliament and of the Council of 29 April 2004 on persistent organic 
pollutants and amending Directive 79/117/EEC  or Regulation (EC) No 689/2008 of the European 
Parliament and of the Council of 17 June 2008 concerning the export and import of dangerous 
chemicals ). 


 
 


 


 


 


 
                                           
 
114 [N.B. This footnote is NOT part of the legal text quoted above] Regulation (EC) No 2037/2000 was repealed 
as of 1 January 2010 and recast as regulation (EC) 1005/2009 (O.J. l286/1 31.10.2009). 
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15.1 Safety, health and environmental regulations/legislation specific for the 
substance or mixture 


Text Annex II 


Information regarding relevant Community safety, health and environmental provisions (for 
example Seveso category/named substances in Annex I of Directive 96/82/EC) or national 
information on the regulatory status of the substance or mixture (including the substances in the 
mixture), including advice regarding action that should be taken by the recipient as a result of 
these provisions shall be provided. Where relevant the national laws of the relevant Member States 
which implement these provisions and any other national measures that may be relevant shall be 
mentioned. 


If the substance or mixture covered by this safety data sheet is the subject of specific provisions in 
relation to protection of human health or the environment at Community level (such as 
authorisations given under Title VII or restrictions under Title VIII) these provisions shall be 
mentioned. 


 
In addition to the information on specific provisions and regulations given in the legal 
text above the following type of information may be included in this subsection (this is a 
non-exhaustive list): 


· national laws of the relevant Member States which implement provisions such as 
the young worker directive and directive on pregnant workers, since these may 
require that  that young workers or pregnant workers do not work with certain 
substances and mixtures; 


· information from the plant protection and biocides legislation, such as 
approval/authorisation status/numbers, additional labelling information from the 
specific legislation; 


· information on applicable elements of the Water Framework Directive; 


· information on  EU Directive(s) related to Environmental Quality Standards (EQS)  
- e.g. Directive 2008/105/EC115 – where applicable; 


· for paint and varnish products, if applicable a reference to Directive 
2004/42/EC116 on the limitation of emissions of volatile organic compounds may 
be included here; 


· for detergents, the ingredient declaration according to the Detergent Regulation 
648/2004/EC117 (if not already given in subsection 3.2); 


                                           
 
115 Directive 2008/105/EC of the European Parliament and of the Council of 16 December 2008 on 
environmental quality standards in the field of water policy, amending and subsequently repealing Council 
Directives 82/176/EEC, 83/513/EEC, 84/156/EEC, 84/491/EEC, 86/280/EEC and amending Directive 
2000/60/EC of the European Parliament and of the Council (O.J. L 348/84  24.12.2008, pages 84-97). 


116 Directive 2004/42/EC of the European Parliament and of the Council of 21 April 2004 on the limitation of 
emissions of volatile organic compounds due to the use of organic solvents in certain paints and varnishes and 
vehicle refinishing products and amending Directive 1999/13/EC (O.J. L 143/87 30.4.2004, pages 87-96). 


117 Regulation (EC) No 648/2004 of the European Parliament and of the Council of 31 March 2004 on detergents 
(O.J. L 104/1 8.4.2004, pages 1-35). 
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· national information on the regulatory status of the substance or mixture 
(including the substances in the mixture), including advice regarding action that 
should be taken by the recipient as a result of these provisions;  


· national laws of the relevant Member States which implement these provisions; 


· any other national measures that may be relevant e.g. such as (this is a non-
exhaustive list): 


In Germany: 


i. Water hazard classes (Wassergefährdungsklassen) 


ii.Technical instruction air (TA-Luft) 


iii.Technical rules for dangerous substances (TechnischeRegelnfürGefahrstoffe) 


In France: 


i. tableaux de maladies professionnelles 


ii. nomenclature des installations classées pour la protection de 
l‘environnement 


In the Netherlands: 


i. Lijst van kankerverwekkende, mutagene, en voor de 
voortplantinggiftigestoffen SZW. 


ii. De Algemenebeoordelingsmethodiek Water (ABM) 


iii. De NederlandseEmissierichtlijn (NeR) 


In Denmark: 


Lister over stofferog processer, der anses for at værekræftfremkaldende 
 


15.2 Chemical Safety Assessment 


Text Annex II 


It shall be indicated if a chemical safety assessment has been carried out for the substance or the 
mixture by the supplier. 


 
An example of how the structure of this section could look like is given below: 


SECTION 15: Regulatory Information 


15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture 


EU regulations 


Authorisations and/or restrictions on use: 



http://www.helpdeskwater.nl/emissiebeheer/industrieel/afvalwater/beoordelen_emissies/abm/

http://www.infomil.nl/onderwerpen/klimaat-lucht/ner/ner-in-pdf/
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Authorisations: 


Restrictions on use: 


Other EU regulations: 


Information according 1999/13/EC about limitation of emissions of volatile organic compounds 
(VOC-guideline) 


National regulations (Germany): 


Restrictions of occupation: 


Störfallverordnung (12.BImSchV): 


Wassergefährdungsklasse (water hazard class):  


TechnischeAnleitungLuft (TA-Luft):  


Other regulations, restrictions and prohibition regulations: 


15.2 Chemical Safety Assessment: 


No Chemical Safety Assessment has been carried out for this substance/mixture by the supplier. 


 
 


4.16 SDS SECTION 16: Other information 


Text Annex II 


This section of the safety data sheet shall describe the information relevant to the compilation of 
the safety data sheet. It shall incorporate other information that is not included in Sections 1 to 
15, including information on revision of the safety data sheet such as: 


(a) in case of a revised safety data sheet, a clear indication of where changes have been made to 
the previous version of the safety data sheet, unless such indication is given elsewhere in the 
safety data sheet, with an explanation of the changes, if appropriate. A supplier of a substance or 
mixture shall maintain an explanation of the changes and provide it upon request; 


(b)a key or legend to abbreviations and acronyms used in the safety data sheet; 


(c)key literature references and sources for data; 


(d)in the case of mixtures, an indication of which of the methods of evaluating information referred 
to in Article 9 of Regulation (EC) No 1272/2008 was used for the purpose of classification; 


(e)list of relevant R phrases, hazard statements, safety phrases and/or precautionary statements. 
Write out the full text of any statements which are not written out in full under Sections 2 to 15; 


(f)advice on any training appropriate for workers to ensure protection of human health and the 
environment. 


If in accordance with Article 31(10) a supplier of a mixture chooses to identify and inform about 
the classification necessary from 1 June 2015 in advance of using it for classification and labelling 
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on the package, he may include this classification in this section. 


 
This section must be used to include any additional relevant information, of the types 
listed in the legal text above that has not already been included in any of the previous 
Sections. 


This section may additionally include an index table or table of contents for the attached 
exposure scenarios. If this is included here, a reference to it can be introduced in sub-
section 1.2. 


In the case of mixtures, details must be provided here on the basis used to determine 
the classification of the mixture for the hazard classes where the classification criteria 
are met and where the classification(s) has been given under sub-sections 2.1 or 3.2 
without the method used to derive it/them118. It is not necessary to list the basis for 
determining that a mixture does not meet the classification criteria for a particular 
hazard class. The example structure including the table below provides an example of 
how this information may be presented. Note that elements of information concerning 
the classification assigned and the procedure used to derive it, given in the heading and 
in the table under SECTION 16 bullet (iv) within the example below, could alternatively 
be placed in SECTION 2 of the SDS. 


If companies wish to include disclaimers in the SDS, these may be placed in SECTION 
16, or alternatively be placed outside any of the defined Sections to make clear that they 
are not part of the specified format and content. 


Examples of possible disclaimers are: 


· This information is based upon the present state of our knowledge 


· This SDS has been compiled and is solely intended for this product 
 


Note that in the particular case of SECTION 16 there are no specified subsection 
numbers or titles in Part B of Annex II. Any additional numbering and sub-structuring 
within this SECTION is at the compiler’s discretion and not a legal requirement. 


An example of how the structure of this SECTION could look is given below. The example 
is populated (under point (iv) only) to illustrate both a possible layout and content of the 
sub-structuring of the information on classification and procedure for classification of a 
simple mixture (e.g. an aqueous solution) within this SECTION. 


                                           
 
118 If both the relevant classifications and the methods used to derive them have already been given elsewhere in 
the SDS then this information need not be duplicated here. 
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SECTION 16: Other information 


(i) Indication of changes: 


(ii) Abbreviations and acronyms: 


(ii) Key literature references and sources for data 


(iv) Classification and procedure used to derive the classification for mixtures according to 
Regulation (EC) 1272/2008 [CLP]: 


Classification according to Regulation (EC) Nr. 1272/2008 Classification procedure 


Flam. Liq. 2, H225 On basis of test data 


Acute Tox. 3, H301 Calculation method 


Acute Tox. 3, H311 Calculation method 


Acute Tox. 3, H331 Calculation method 


STOT SE 1, H370 Calculation method 


(v) Relevant R-phrases and/or H-statements (number and full text): 


(vi) Training advice: 


(vii) Further information: 


 
Other possible evaluation methods to be used for classifications (see Article 9 of the CLP 
Regulation) are for example: 


· On basis of test data 


· Calculation method. 


· Bridging principle "Dilution". 


· Bridging principle "Batching". 


· Bridging principle "Concentration of highly hazardous mixtures". 


· Bridging principle "Interpolation within one toxicity category". 


· Bridging principle "Substantially similar mixtures". 


· Bridging principle "Aerosols". 


· Expert judgement 


· Weight of evidence 


· Human experience 


· Minimum classification 
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Appendix 1. Timetable for the application of CLP labelling 
and corresponding requirements for SDSs in amended 
versions of Annex II of REACH 


There are three versions of Annex II of REACH taken into account in this guidance 
document: 


· 2006 = the original Annex II, as published with the REACH regulation prior to the 
2010 amendment119. 


· 2010 I = Annex I of Commission Regulation (EU) No. 453/2010 amending Annex 
II of REACH. 


· 2010 II = Annex II of Commission Regulation (EU) No. 453/2010 amending 
Annex II of REACH. 
 


Due to the transition periods it is to be expected that, until 1 June 2017, there will be 
different valid formats of SDS in co-existence. These must reflect the appropriate 
classification and labelling of substances and mixtures to which they refer during and 
after the transition period. 


The 2010 I and 2010 II versions of Annex II of REACH differ mainly regarding their 
requirements to mention classification and labelling according to different systems during 
the relevant transition periods. The differences are particularly reflected in the contents 
of SECTIONS 2, 3 and 16. 


Table 2 shows the different requirements and possibilities during the transition periods, 
for both labelling and SDS. It highlights in particular, for substances and mixtures 
labelled according to CLP, when both classifications (CLP and DSD/DPD120) need to be 
mentioned in the SDS.


                                           
 
119 As the transition period for implementing certain changes in both format and content of SDSs from the initial 
2006 version of Annex II expired on 1 December 2012, references to options allowed only up to this date which 
have now already expired have been removed from the summary table below in the updated 2013 version of this 
guidance document.  
120 For mixtures (voluntarily) labelled according to CLP - in advance of the 1 June 2015 deadline for doing so - 
the requirement to include DSD/DPD classifications until 1 June 2015 in subsections 2.1 and 3.2 does not arise 
from the Annex text of 2010 II itself, but rather arises from taking the option (afforded by Article 2(3) of 
COMMISSION REGULATION (EU) No 453/2010) to label according to CLP “early” and therefore needing to 
additionally conform with the requirement to also give the DPD classification in 2.1 until 01/06/2015 
(according to Article 2(5) of COMMISSION REGULATION (EU) No 453/2010) and the DSD classification (of 
component substances) in 3.2 (according to Article 2(4) of COMMISSION REGULATION (EU) No 453/2010). 
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Table 2: Transitional periods for the implementation of CLP labelling and corresponding requirements for SDSs. 


Substances 
 


 Until 01/06/2015 From 01/06/2015 


Label CLP CLP 


SDS Version:       2010 I 
Section 2.1: CLP and DSD classifications  
Section 2.2: CLP labelling elements (only121)  


Version:       2010 II 
Section 2.1: CLP  classification  
Section 2.2: CLP labelling elements (only120) 


Mixtures  Until 01/06/2015: all mixtures 
Until 01/06/2017: mixtures already on the market before 01/06/2015 (“on the shelves”) 


From 01/06/2015: mixtures placed on the 
market after 01/06/2015 ; or optionally all 
mixtures 


From 01/06/2017: all mixtures  Option 1 Option 2 


Label DPD CLP (i.e. “early” implementation of CLP label) CLP 


SDS Version:       2010 I 
Section 2.1: DPD classification  
Section 2.2: DPD labelling elements (only120)  
Section 3.2: DSD classification 
(components). CLP classification of 
components if provided by supplier 
Section 16 (optional): CLP classification of 
mixture 


Version:       2010 II 
Section 2.1: CLP and122 DPD classification  
Section 2.2: CLP labelling elements (only120) 
Section 3.2: CLP and DSD classification 
(components) 


Version:       2010 II 
Section 2.1: CLP classification  
Section 2.2: CLP labelling elements 
Section 3.2: CLP classification (components) 


                                           
 
121 In all cases whichever (single) set of labelling elements (either DSD/DPD or CLP) is quoted in Section 2.2 of the SDS should correspond to that actually used on the label for 
the substance or mixture to which the SDS refers, as supplied. 
122 See footnote 119 on previous page. 
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Appendix 2. Including relevant exposure scenario 
information into Safety Data Sheets 


Possible options for inclusion of relevant exposure scenario information for a substance into a 
safety data sheet have been explained in chapters 3.22 and 3.23 of this guidance. This 
Appendix provides additional guidance on this topic.  
 
Transmission of information on safe use down the supply chain 
 
The CSR for a substance may include one or more exposure scenarios in its heading 9 
Exposure Assessment. The exposure scenarios in the CSR are meant to document the 
conditions of safe use (operational conditions (OC) and risk management measures (RMM)) 
that have been assessed by the registrant. Each of the exposure scenarios addresses one or 
more identified uses. Exposure estimate and, where feasible, risk characterisation are required 
for each exposure scenario in order to demonstrate adequate control of risks for human health 
and for the environment. REACH requires that the registrant (or any actor in the supply chain 
who is required to prepare a CSR) places the relevant exposure scenarios in an annex to the 
SDS (making it an extended safety data sheet) he supplies his downstream users further down 
the supply chain. The purpose of the exposure scenario in the communication to downstream 
users is to provide guidance on how to use the substance in a way that control of risks is 
ensured. For this reason, the information in the exposure scenarios annexed to the SDS for a 
substance should be focused on what the recipients of the SDS need to know in order to 
ensure safe use of the substance. It is however also required that there be consistency 
between the exposure scenario information in the CSR and the exposure scenario(s) attached 
to the SDS. The exposure scenario(s) attached to the SDS must cover all uses at all life cycle 
stages that are relevant for the recipient of the substance. This means that the exposure 
scenario(s) has/(have) to address specific uses of immediate downstream users and uses 
further down the supply chain for which conditions of safe use have been documented in the 
CSR 123. In order to fulfil this requirement, registrants (or downstream users preparing the 
CSR) need to understand the supply chain of the substance in the market, the uses of the 
substance by their customers and foreseeable uses of the substance further down the supply 
chain. Conditions of safe use (and related exposure scenarios) may be different for each 
individual use or they may be the same for a group of uses. For this reason, the number of 
exposure scenarios included in the SDS for a specific substance may vary depending on the 
number of individual uses or groups of uses covered for the substance124. If a substance ends 
up in different supply chains (with different uses and conditions of use), exposure scenarios 
attached to the SDS have to cover uses and use conditions that are relevant for each supply 
chain. Communication within the supply chain and support from sector organizations are key 
elements to help registrants (or downstream users preparing the CSR) to identify relevant 
exposure scenarios to be attached to the SDSs. The attachment to SDSs of all exposure 
scenarios covering all identified uses without taking into account their relevance for 
downstream users to whom they are addressed should be avoided.  


When a registrant considers the use of scaling to be applicable for his substance he has to 
explicitly indicate, for each specific use (and exposure scenario), applicable scaling options 
including which determinants of the exposure can be modified by scaling and the specific 
scaling tool(s) that can be used (e.g. an algorithm or an IT tool)125. It is furthermore important 


                                           
 
123 Additional information on ESs for SDS and exposure scenario for and CSR is available in the ECHA Guidance on 
information requirement and CSA Part D echa.europa.eu/guidance-documents/guidance-on-information-
requirements-and-chemical-safety-assessment. 
 
124 Note that for a supplier of a substance manufactured or imported at an annual volume of below 10 tpa and therefore 
not requiring a CSA there may legitimately be no ESs at all attached to the SDS.   
125 See Guidance for downstream users for more details (echa.europa.eu/guidance-documents/guidance-on-reach). 



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://www.echa.europa.eu/web/guest/guidance-documents/guidance-on-reach
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that information on scaling is communicated by downstream users when extended SDSs are 
prepared by them for communication of safety information to their customers further down the 
supply chain. 


The information in the extended SDS may include advice that refers to uses and life cycle 
stages beyond “downstream uses” as intended by REACH (e.g. uses by consumers, life cycle of 
articles, waste stage etc..). In such a case, downstream users receiving extended SDS 
information are expected to: 


· inform/instruct users of substances or mixtures who are members of the general 
public, i.e., consumers, even though no safety data sheet is required to be provided 
to them, 


· fulfil their duties related to safety or emission behaviour of articles supplied by them, 
as laid down in other legislation (e.g. toys, construction products), and to comply with 
their duties under Article 33 (if they are article producers) and 


· fulfil their duty to select appropriate waste disposal routes. 


Inclusion into the SDS of exposure scenario information relevant for the immediate 
downstream user and subsequent users 


The ultimate aim of a supplier of a substance who provides an extended SDS to his 
immediate downstream users is to communicate clear and understandable information on 
how the substance (either as such or in a mixture) can be used “safely” by them. 
Registrants or downstream users preparing a CSR for a substance for which an exposure 
scenario is required, are required to attach relevant exposure scenario(s) to the safety 
data sheet for the products (containing the substance) they deliver to their immediate 
downstream users. Additional information is available in chapters 3.22 and 3.23. 


When a downstream user receives an exposure scenario for a substance from his 
supplier, he has to check if his use and conditions of use are covered by the exposure 
scenario. Practical advice on how to check whether a use is covered and how to choose 
and carry out the appropriate action is provided in chapters 4 and 5 of the Guidance for 
downstream users and in the Practical guide “How downstream users can handle 
exposure scenarios”126. 


A downstream user of a substance may supply that substance in his products further down the 
supply chain. This is typically the case for formulators using substances in their mixtures and 
supplying mixtures to other formulators and/or to end users. A downstream user supplying a 
substance (e.g. in a mixture), for which an extended SDS has been provided by the supplier of 
the substance, has to check whether the foreseeable uses of his mixtures (containing the 
substance) are covered in the exposure scenarios he has received for the substance. If uses 
are covered, the downstream user has to include the exposure scenario (of the substance) into 
the SDS of his mixtures if: 


· an SDS is required for the mixture and 


· the concentration of the substance in the mixture exceeds the limits indicated in Article 14 
of REACH. 


Depending on how diverse the OCs and RMMs for the substances in the mixture will be 
further downstream, the inclusion of the exposure scenario can be carried out in 


                                           
 
126 At echa.europa.eu/practical-guides.  



http://www.echa.europa.eu/web/guest/practical-guides
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different ways, as described in chapter 3.23. 


Downstream users may have different levels of technical competence to identify, apply 
and recommend appropriate measures to control risks identified in the SDS supplied to 
them. Thus, when compiling the extended SDS for a substance, the supplier 
(manufacturer, importer or downstream user) will need to anticipate the role of his 
immediate downstream user in the supply chain and to present the information in a way 
that enables the immediate downstream user to identify the measures that are relevant 
to recommend to his own customers. 


It is therefore crucial that the supplier prepares an exposure scenario that contains 
practically useful information related to the downstream user’s processes, structured in a 
“possibly standardized” format and written in a technical language that is understandable 
to the downstream user. More detailed information on exposure scenarios for 
communication can be found in Chesar user manual 2127. Furthermore, guidance for 
formulators on how to forward information on mixtures down the supply chain is provided 
in the Guidance for Downstream users128 (chapter 7).  


The supplier is expected to phrase the OC and RMMs so that they can be included and 
recommended in the SDS for a mixture without need for re-phrasing129 by the immediate 
downstream users (e.g. using so called “standard phrases”130).  


Distributors 


Distributors, even though they are not downstream users under REACH, have a 
fundamental role in the communication flow up and down the supply chain, including via 
the SDS. They have a key position as they may have direct contact with the 
manufacturer/importer and the end-user of the substance. Under REACH, the customer 
of a distributor is considered as an immediate downstream user of the registrant. It is 
therefore recommended that the registrant actively approach the distributors to seek 
agreement on how the registrant can increase his knowledge on the conditions of use in 
the distributor’s market, for the purposes of the exposure scenario and other SDS 
information without requiring the distributor to disclose confidential business information 
(CBI). More detailed information on the role and obligations of the distributor are 
provided in the Guidance for downstream users. 


The exposure scenario and corresponding Sections in the safety data sheet. 
 
Table 3 gives an overview of the relationship between the SDS sections and the standard 
entries of the exposure scenario.  


Depending on the hazard profile of the substance, the broadness of the market and the 
structure of the supply chain, there is a variety of options to modify the principal 
organisation of information in the exposure scenarios and the extended SDSs, e.g.: 


· Section 2 of the exposure scenario could be further differentiated into exposure 
routes and exposure patterns. It can also be useful to link the risk management 


                                           
 
127 Available at chesar.echa.europa.eu/support. Please note that it is up to the individual registrant to decide which 
exposure scenario format he wants to use, as long as the content of the exposure scenario is compliant with the 
requirements set out in Annex I of REACH. 
128 echa.europa.eu/guidance-documents/guidance-on-reach. 
129 The standard phrases for risk management measures (as contained in the RMM catalogue indicated in the last 
section of this Appendix) should therefore be constructed  in such a way that they are understandable to all actors in the 
supply chain.     


130 See the last chapter of this annex for more information on one available catalogue of standard phrases. 



http://chesar.echa.europa.eu/support

http://echa.europa.eu/guidance-documents/guidance-on-reach
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advice per route of exposure and endpoint directly with the relevant DNEL and 
exposure prediction.  


· In a broad exposure scenario for a substance with only one or two hazard endpoints 
of concern, it may also be possible to list the specific RMMs for certain activities in 
Section 2 of one  exposure scenario. 


 


Table 3 Relationship between exposure scenario and SDS Sections 
 
ES section SDS Section 


Short title of the exposure scenario 1.2 


Operational conditions and risk management measures  7 + 8 


Control of workers exposure  


Product characteristic 7 + 8 + 9 


Amounts used 7 + 8 


Frequency and duration of use 7 + 8 


Human factors not influenced by risk management 7 + 8 


Technical conditions and measures at process level (source) to prevent 
release 


7 + 8 


Technical conditions and measures to control dispersion from source 
towards the worker 


7 + 8 


Organisational measures to prevent/limit releases, dispersion and 
exposure 


(5, 6), 7, 8 


Conditions and measures related to personal protection, hygiene and 
health evaluation 


(5, 6), 7, 8 


Other conditions affecting workers exposure 7 + 8 


Control of consumer exposure131  


Product characteristic 7 + 8 + 9 


Amounts used 7 + 8 


Frequency and duration of use 7 + 8 


Other conditions affecting consumers exposure  7 + 8 


Control of environmental exposure  


Product characteristic 7 + 8 + 9 


Amounts used 7 + 8 


                                           
 
131 Note that specific information on consumer exposure in Section 8 of the SDS is not a legal requirement. 
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Frequency and duration of use 7 + 8 


Environmental factors not influenced by risk management  


Technical conditions and measures at process level (source) to prevent 
release  


7 


Technical onsite conditions and measures to reduce or limit discharges, air 
emissions and releases to soil 


7 + 8 


Organisational measures to prevent/limit release from site 6 + 7 + 8 


Conditions and measures related to municipal sewage treatment plant 8 + 13 


Conditions and measures related to external treatment of waste for 
disposal 


13 


Conditions and measures related to external recovery of waste 13 


Other given operational conditions affecting environmental exposure 7 


 


Annex II to REACH sets the requirements for how to structure the measures for safe 
handling, protecting the environment and controlling of risks in Sections 7 and 8 of the 
SDS. These sections are described in detail in paragraph 4.7 and 4.8 of this guidance. 
Annex II of REACH indicates also (for Sections 7 and 8 of the SDS) that where a CSR is 
required for the substance, the information in these sections has to be consistent with 
the information given in the CSR for the identified uses and related Exposure Scenario 
and that where an exposure scenario is attached to the SDS, information on exposure 
controls (subsection 8.2) can be provided in the exposure scenario only and it does not 
have to be duplicated in section 8.2 of the SDS. 


In order to implement these requirements in a consistent and user-friendly way, the 
following guidelines132 should be applied: 


· Annex II distinguishes between occupational conditions in Sections 7.1 - “precautions 
for safe handling” of the substance or mixture - and “exposure controls” in Section 
8.2). Certain measures however are mentioned in both sections. 


· Annex II requires that the language used in an SDS is clear and specific. For example 
statements like “avoid breathing vapours” or “avoid skin contact” would not fulfil the 
requirements for description of how prevention or control of exposure can be 
achieved133.  


· The description of RMMs related to all uses covered in the annexed exposure 
scenarios must be included in Section 8 or in the exposure scenarios attached to the 
SDS (if applicable). When RMM information is provided in the exposure scenario, it is 
recommended to provide specific reference to relevant exposure scenarios containing 
the information in subsection 8.2 of the SDS. It is also recommended to provide a 
summary of RMM (e.g. type of RMM) in subsection 8.2. NOTE: REACH requires that 
all specific provisions for exposure controls indicated in Annex II (section 8.2 of 
Annex II and all related subsections) are to be provided either in subsection 8.2 of 


                                           
 
132 Please note that the recommendations reported here do not preclude that new and up to date practical 
recommendations for transferring exposure scenario information into the body of the SDS will be elaborated as outcome 
of current and future projects. In this case the present guidance will be updated.  
133 See e.g. point 0.2.4 of Part A of Annex II. 
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the SDS or in the attached exposure scenarios. In case part of the information 
required in subsection 8.2 of Annex II is not provided in the attached exposure 
scenario, it has to be provided in subsection 8.2 of the SDS. 


· Section 7.1 of the SDS should contain measures to control risks during handling of 
substances and mixtures. This includes a whole range of actions, such as for 
example: design and organisation of work systems; suitable equipment and regular 
maintenance of it; minimisation of duration and extent of exposure through 
organisational measures; general ventilation and appropriate hygiene measures134. It 
is recommended not to repeat descriptions of these measures in each exposure 
scenario annexed to the SDS, since they are not geared to an individual use unless 
they are relevant for the specific exposure scenario (e.g. because they are derived 
from the assessment). 


· Subsection 7.3 is of limited relevance in the case of an extended SDS since it contains 
specific guidance for specific end uses and information should be contained in the 
exposure scenario related to the end use of the substance (e.g. in a mixture) or 
article service life (in cases where the substance ends up in an article). In this 
subsection reference to the relevant exposure scenario should be made. However if a 
registrant has available information on safe use of his substance in end-products (e.g. 
a risk management package related to handling of isocyanides containing products) 
he can make a reference here. 


· Subsection 8.2 contains measures related to use of individual protection measures 
(such as personal protective equipment (PPE)). Use of PPE is usually considered as 
the last resort to control risks, in existing community legislation on occupational 
health. PPE should be used in conjunction with other control measures such as 
process design (e.g. level of containment, closed process, local extraction), product 
design (e.g. low dust grades), workplace (dilution ventilation) or work method 
(automation). PPE should be used as additional RMM when other measures are 
insufficient to guarantee control of risks or, as sole RMM in particular cases (e.g. short 
term low frequency activities, or use by professionals) such as cleaning and 
maintenance, installation of new equipment or manual spraying outside industrial 
settings. If several exposure scenarios are annexed to the SDSs, PPE may or may not 
be required depending on the OCs of each exposure scenario which may be different. 
It is therefore recommended to indicate, in each exposure scenario, the type and 
technical specification of PPE required (if it is required), for which tasks/activities it is 
needed (e.g. cleaning / maintenance) and its effectiveness, while in sub-section 8.2 
the types of PPE that are required to guarantee protection from substance-specific 
hazards should be indicated. 


· Annex II does not specifically mention RMMs and OCs related to consumers but it is 
indicated that the RMMs for all identified uses must be described in Section 8 of the 
SDS. Potential exposure of consumers to a substance is to be covered in the CSR for 
a substance if it is foreseen that the substance may end up in consumer products 
(mixtures or articles). It is therefore recommended to add information (or to give an 
information that exposure scenarios for consumer uses are annexed) under 
subsection 8.2 (e.g. by adding a new headline “consumer uses” after the point 8.2.3 
indicated in Annex II) in the extended SDS to include measures related to consumer 
uses of the substance (as such or in mixtures), to the service life of the substance in 
articles or to information in product label (e.g. in the case of biocides or plant 
protection products). This information is relevant under REACH for the DUs if i) they 
place mixtures for use by the general public on the market and/or ii) they process 
substances or mixtures into articles. It may also facilitate the communication related 
to substances of very high concern, for which risk management advice for consumer 


                                           
 
134 For further detail see part I Chapter 2 of the EU Practical Guidelines related to the Directive 98/24/EC. 
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uses and substances in articles may be required under Article 7 and Article 33 of 
REACH. 


 
 
Standard phrases for exposure scenario information 
 
Sector organisations, registrants and downstream users at various levels are working for the 
creation of a “standard phrases catalogue” with the aim to streamline and improve the 
effectiveness of communication in the supply chain. The use of standard phrases facilitates 
harmonisation of risk communication and enables the translation of the risk management 
advice in all the national languages (as required by REACH). A harmonised catalogue of 
phrases for communication of risk management advice (ESCom) has been published on the 
CEFIC website135. Users of ECHA’s tool for Chemical Safety Assessment and Reporting (Chesar) 
can import this catalogue for using the harmonised phrases when generating their exposure 
scenarios for communication136. 


                                           
 
135 euphrac.eu.  
136 The tool and supporting material is available at chesar.echa.europa.eu/. 



http://www.euphrac.eu/

http://chesar.echa.europa.eu/
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Appendix 3. SDS for Special Mixtures 


Introduction: What are Special Mixtures? 


Special Mixtures137 are those in which a common feature is that the properties of the 
constituent substances are modulated by their inclusion within the matrix of the mixture 
(polymer, ceramic, or metal matrices). In particular, the availability for exposure of the 
constituent substances and their potential to express any ecotoxicological/toxic properties may 
be affected following their inclusion in solid matrices. Examples of special mixtures are: alloys, 
rubber compounds.  


Note: Most experience on special mixtures is with alloys, and consequently this Appendix 
mainly refers to the drafting of SDS for “alloys as Special Mixtures”. Supported by preliminary 
evidence, however, it is believed that a similar reasoning could be followed for the other 
Special Mixtures. It is nevertheless strongly recommended - and beyond the possibilities and 
scope of this Appendix based solely on the experiences of the metals sector to check the 
validity of the suggested way forward with the other examples of Special Mixtures. 


The result of its inclusion in a matrix is that the simple presence of a metal or inorganic ion in 
a special mixture will not necessarily impart to that special mixture the biological properties of 
the metal/inorganic ion; it will be 1) the availability of the ion at the site of action in the 
organism that is the most important factor determining toxicity for metals and minerals, and 
2) the potential for different toxicity properties of special mixture particles. 


Information on availability can be derived from in vivo sources (toxicokinetic or toxicological 
tests providing exposure and effect data) or in vitro methods.  In vitro, the release of metal or 
mineral ion in simulated biological fluids (e.g. gastric juice, intestinal fluid, artificial sweat, lung 
lavage/alveolar fluid, etc. bioaccessibility tests) or in water (Transformation Dissolution 
Protocol) will be measured, as a reflection of their availability. Using these settings, it is 
possible to compare the release of ions from the individual constituents vs. that from the 
constituents included in the matrix (e.g. the metal constituents of the alloy vs. metals in the 
alloy). 


Reliable data showing differences in release or toxicity expression should be used in exposure 
scenarios in order to refine the proposed RMMs and OCs, using e.g. the Critical Component 
Approach. Release estimates and how these are considered in the context of Exposure 
Scenarios will be documented in the CSR. 
 


Where will the Special Mixture concept have an impact on the SDS content? 


‘Inclusion in the matrix’ and its influence on availability of the constituents can currently be 
considered in Section 8 of the SDS “Exposure controls/personal protection”. Proposed risk 
management measures can be refined provided that there are reliable data and information 
documenting release, availability and/or different toxicity expression. In the absence of reliable 
data, the special mixture will be considered by default as a simple mixture, and the mixture 
rules will apply. 


Placeholder: work is ongoing on assessing the possibility of including bioavailability 
considerations when classifying an alloy as a Special Mixture. This may have some impact on 
                                           
 
137 “Special mixtures” are not defined as such in e.g. Article 3 of REACH. However, the type of compositions that the 
term is intended to refer to within the REACH regulation can be inferred from the text of Recital 31 of REACH (as 
amended – it originally referred to “special preparations”) and  Annex I on CSA (point 0.11). 
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the information given in Section 2: Hazard identification. 


How to refine the proposed measures for controlling exposure/personal protection with Special 
Mixtures data: 


· Usually, the production of a Special Mixture can involve a series of constituents. The 
Special Mixture producer, who has to generate an SDS for the Special Mixture, may 
receive a significant amount of information from which it will be difficult to identify and 
to extract key and relevant information to include in his SDS because of different 
properties, different exposure scenarios, etc. 


· As a first step, it is suggested that the formulator responsible for preparing an SDS for 
an alloy should compile all relevant information about the mixture’s constituents and 
the mixture as a whole in a spreadsheet or similar format (see the example table given 
for a substance in the discussions of DNELS and PNECS under subsection 8.1 in chapter 
4 of this document) and then extract the information required for the respective 
constituents SDS sections. 
 


Depending on the information collected and the quality/reliability of the information, the 
formulator will have to decide whether or not he has the knowledge to consider his mixture as 
a Special Mixture (with possible refinements of RMMs). This will need to be documented, to 
enable the user of the SDS to understand any refinements that result from the use of 
availability data. 
 


Example: availability data can be used to refine RMMs and OC. 


Exposure to alloy powders and massives 


When coarser (non-respirable/inhalable) powders and massives (>20 µm) are handled, the 
inhalation route is less relevant.  In this case, oral and dermal exposures are more relevant for 
human health hazards.  Toxicity resulting from these exposure routes depends on the 
availability of ions at target sites. This availability can be estimated in vitro by measuring ion 
release from the alloy in the gastric fluid and sweat and compared with release from the 
constituents. The results of availability tests on alloys can be used to refine actual exposure 
considerations from the “alloy” versus actual exposure from the “metals in the alloy. If 
exposure is reduced by inclusion in the matrix, then less stringent risk reduction measures 
could be applied. 
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Appendix 4. Specific issues relevant to the compilation of 
SDSs for recovered substances and mixtures.138 


Reason for the inclusion of this Appendix 


Article 2(2) of REACH provides that "waste as defined in Directive 2006/12/EC139 of the 
European Parliament and of the Council is not a substance, preparation or article within the 
meaning of Article 3 of this Regulation." Therefore, REACH requirements for substances, 
mixtures and articles do not apply to waste140.  


However, where a substance or mixture is recovered from waste and material ‘ceases to be 
waste’, REACH requirements in principle apply in the same way as to any other material, with 
a number of conditionally granted exceptions. The relevant legislation applying to these 
transitions and the conditions for granting of exceptions are discussed in more detail in the 
Guidance on waste and recovered substances. In particular the Guidance on waste and 
recovered substances includes a decision tree which allows confirmation of whether or not an 
SDS is required for a recovered substance under REACH. These criteria, and the required 
content of the resulting SDS are essentially the same as for any other substance or mixture 
(as discussed in further detail in the rest of this guidance document) once it has been 
established that the recovered substance or mixture has ceased to be waste. 


If a “new” substance is generated during the recovery process then it is subject to the normal 
provisions for registration under REACH. 


Where it has been established that a substance or mixture has indeed ceased to be waste 
Article 2(7) (d) of REACH allows certain exemptions as follows: 


“2.7. The following shall be exempted from Titles II, V and VI: 


[…] 


(d) Substances, on their own, in mixtures or in articles, which have been registered 
in accordance with Title II and which are recovered in the Community if: 


(i) the substance that results from the recovery process is the same as the 
substance that has been registered in accordance with Title II; and 


(ii) the information required by Articles 31 or 32 relating to the substance that has 
been registered in accordance with Title II is available to the establishment 
undertaking the recovery.” 
 


As a consequence a recovery operator may produce an SDS which quotes no registration 
number.  He may wish to explain why this is so within the SDS.141 


Similarly, the requirement to carry out a CSA, complete a CSR and potentially to generate an 
Exposure Scenario for certain substances which arises in particular from Article 14(4) of 


                                           
 
138 This Appendix should be read in conjunction with the ECHA Guidance on waste and recovered substances (available 
at: echa.europa.eu/guidance-documents/guidance-on-reach). 


139Repealed by Directive 2008/98/ECof the European Parliament and of the Council of 19 November 2008 on waste 
and repealing certain Directives (Waste Framework Directive). 


140 Further explanation on this exemption is given in the Guidance on registration, 


echa.europa.eu/guidance-documents/guidance-on-reach  (chapter 1.6.3.4). 


141 See the text and examples given in chapter 4 in the discussion of subsection 1.1 in this guidance. 



http://echa.europa.eu/guidance-documents/guidance-on-reach

http://echa.europa.eu/guidance-documents/guidance-on-reach





Guidance on the compilation of safety data sheets 
Version 2.1 February 2014 131 


 


   


REACH (which is also part of Title II), can be the subject of an exemption under Article 
2(7)(d). 


Title II refers to the Registration of substances, Title V to requirements for Downstream users 
and Title VI to Evaluation. These exemptions notably do not cover Title IV (Information in the 
supply chain) which includes Article 31 requirements (as well as Article 32 requirements) for 
the provision of SDSs where applicable for recovered substances and mixtures which have 
ceased to be waste (as well as Article 32 requirements). 


However although, by definition, to benefit from the exemptions the information on the 
substance or mixture required by Article 31 or 32 has to be available to the establishment 
undertaking the recovery there are some specific issues arising (e.g. from changes in the 
impurity profile or other aspects of the composition of the recovered substance by comparison 
with the substances as originally registered) which may affect the content of the SDS compiled 
for a recovered substance or mixture. There are also issues arising from the discontinuity in 
transfer of information on exposure scenarios down a supply chain which is interrupted by 
temporary change of a substance or mixture’s status as waste or “ceased to be waste”. These 
issues are considered in more detail below insofar as they affect the content of the SDS. 
 


Composition of recovered substances and mixtures 


For recovered materials that are composed primarily of substances which are not chemically 
modified by the recovery process,  these component substances on their own or in mixtures 
will generally be known and have been registered. 


However, during original manufacture various other substances (potentially including 
stabilizing additives) may have been combined with the primary substance(s). Most of the 
substances (or additives) will still be in production and will therefore be registered under 
REACH.  However, others will have been phased-out of production, either through voluntary or 
regulatory action, although they may continue to be present in waste materials for a number 
of years.   


Some sectors carrying out recovery activities already have relatively easy access to the 
necessary information on the substances/mixtures that they produce and supply,  to allow 
them to compile an SDS  complying with Art 31 and Annex II of REACH. For others, further 
consideration of issues such as “sameness” may be needed. 
 


Evaluating the applicability of available SDS information and the "sameness" of 
recovered substances 


EVEN WHEN COMPILING HIS OWN SDS BASED ON AVAILABLE SDSS FOR 
SUBSTANCES RECOVERED FROM THE WASTE THE RECOVERY OPERATOR WOULD 
NEED TO SATISFY HIMSELF THAT ANY INFORMATION HE RELIES UPON TO COMPILE 
IT RELATES TO SUBSTANCES WHICH ARE THE SAME AS THOSE IN THE RECOVERED 
MATERIAL. 


Further discussion of “sameness” in the context of recovered substances is given in the ECHA 
Guidance on waste and recovered substances. This in particular notes that “the decision on the 
sameness should be based on the main constituents. Information about the impurities does 
not in principle change the conclusion about the sameness”142. 
                                           
 
142 Information about the impurities must be taken into account for issues such as Classification and Labelling and 
drafting of SDSs. 
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Compilation of SDSs using generic information 


In case generic information on the input material is used to produce an SDS, there should be a 
process to establish confidence in the reliability of this information. Such a process could for 
example comprise: 


· Assess what is known about the waste material from which the substance is to be 
recovered.  This includes information on the composition of the waste, and any known 
relevant history of the material such as, where applicable: 


o the previous application, 


o handling and storage during the use, waste and transport stages 


o any treatment carried out (e.g. during reprocessing). 


· Assess and where relevant record all known content, including the original material(s) 
as well as anything likely to be present from additives used in the original application 
(e.g. alloying substances, coatings, colorants, or stabilisers). Information on the 
substances and mixtures present in the waste and their relative quantities will enable 
SDS information on relevant materials to be obtained and used as the basis of the SDS 
for the recycled material.  For example, if there are substances subject to restriction, 
meeting the classification criteria as dangerous according to the DPD or as hazardous 
according to CLP, CMR, PBT, vPvB or candidate list substances in the recycled material 
then the chemical composition of all such content should be established 


· Characterise the incoming raw material and the recovered substance(s) to establish 
average content for each relevant substance and the likely range of its content in any 
mixture (maximum and minimum).  Alternatively the hazard profile of the recovered 
mixture as such could be established.  This information can be used to assess risks and 
set out risk management measures in the SDS for accepted uses. 


For recovered substances (as for other substances) containing impurities that are classified 
and contribute to the classification, the impurities have to be indicated. 


It is worth noting that the presence of impurities as such does not itself give rise to an 
obligation to supply an SDS under Article 31(1) of REACH.  Such obligations may only arise 
through Article 31(3) requirements. 
 


Other consequences of an Article 2(7)(d) exemption relevant to SDSs 


A recovery operator who has the required information available for the same substance and 
can therefore rely on exemptions according to Article 2(7)(d) of REACH (even if the use of a 
recovered substance is not covered by the registration of the same substance), is not required 
to: 


· generate an exposure scenario for the use of the recovered substance; 


· register the recovered substance; 


· notify the use of the recovered substance. 
 


However he should take account of the available information and must provide information on 
appropriate risk management measures in the SDS, if applicable. 


The SDS should be compiled in accordance with the text of Article 31 and Annex II of REACH. 
Where appropriate guidance set out in the main body of this document together with additional 
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guidance for specific issues set out in this Appendix or in the Guidance on waste and recovered 
substances should be consulted. 


Trade Associations representing specific material recovery sectors may provide their members 
with examples of how to use this guidance. They may wish to develop further guidance for any 
issues specific to their material stream. 







134 
Guidance on the compilation of safety data sheets 
Version 2.1 February 2014 


 


Annankatu 18, P.O. Box 400, FI-00121 Helsinki, Finland | Tel. +358 9 686180 | Fax +358 9 68618210 | echa.europa.eu 


Appendix 5. Glossary / List of acronyms 


List of Acronyms 


ATE Acute Toxicity Estimate 


ADR European Agreement concerning the International Carriage of Dangerous Goods by 
Road 


ADN European Agreement concerning the International Carriage of Dangerous Goods by 
Inland Waterways 


CEN European Committee for Standardisation 


C&L Classification and Labelling   


CLP Classification Labelling Packaging Regulation; Regulation (EC) No 1272/2008 


CAS# Chemical Abstracts Service number 


COM European Commission 


CMR Carcinogen, Mutagen, or Reproductive Toxicant 


CSA Chemical Safety Assessment  


CSR Chemical Safety Report 


DNEL Derived No Effect Level 


DPD Dangerous Preparations Directive 1999/45/EC 


DSD Dangerous Substances Directive 67/548/EEC 


DU Downstream User  


DUCC Downstream Users of Chemicals Co-ordination platform 


EEA European Economic Area (EU + Iceland, Liechtenstein and Norway) 


ECB European Chemicals Bureau 
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ECHA European Chemicals Agency  


EC-Number EINECS and ELINCS Number (see also EINECS and ELINCS) 


EINECS European Inventory of Existing Commercial Substances  


ELINCS European List of notified Chemical Substances 


EN European Standard 


EP European Parliament 


EQS  Environmental Quality Standard 


ext-SDS Extended Safety Data Sheet (SDS with ES attached) 


EU European Union 


Euphrac European Phrase Catalogue 


EWC European Waste Catalogue (replaced by LoW – see below) 


GES Generic Exposure Scenario 


GHS Globally Harmonized System  


HH Human Health 


IATA International Air Transport Association 


ICAO-TI Technical Instructions for the Safe Transport of Dangerous Goods by Air 


IMDG International Maritime Dangerous Goods 


IMSBC International Maritime Solid Bulk Cargoes 


IT Information Technology  


IUCLID International Uniform Chemical Information Database  
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IUPAC International Union for Pure Applied Chemistry 


JRC Joint Research Centre 


Kow octanol-water partition coefficient 


LC50 Lethal Concentration to 50 % of a test population 


LD50 Lethal Dose to 50% of a test population (Median Lethal Dose) 


LE Legal Entity 


LoW List of Wastes (see ec.europa.eu/environment/waste/framework/list.htm) 


LR Lead Registrant 


M/I Manufacturer / Importer  


MS  Member States 


MSDS Material Safety Data Sheet 


OC Operational Conditions 


OECD  Organization for Economic Co-operation and Development 


OECD-WPMNM OECD Working Party on Manufactured Nanomaterials 


OEL Occupational Exposure Limit 


OH Occupational Health 


OR Only Representative 


OSHA European Agency for Safety and Health at work 


PBT Persistent, Bioaccumulative and Toxic substance  


PEC Predicted Effect Concentration 



http://ec.europa.eu/environment/waste/framework/list.htm
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PNEC(s) Predicted No Effect Concentration(s) 


PPE Personal Protection Equipment 


(Q)SAR Qualitative Structure Activity Relationship 


REACH Registration, Evaluation, Authorisation and Restriction of Chemicals 
Regulation (EC) No 1907/2006 


RID Regulations concerning the International Carriage of Dangerous Goods by Rail 


RIP REACH Implementation Project 


RMM Risk Management Measure 


SC Supply Chain 


SCBA Self-Contained Breathing Apparatus 


SDS Safety Data Sheet  


SIEF Substance Information Exchange Forum  


SME Small and Medium sized Enterprises 


STOT Specific Target Organ Toxicity 


(STOT) RE Repeated Exposure 


(STOT) SE Single Exposure 


SVHC Substances of Very High Concern 


UIC Union des Industries Chimiques 


UN United Nations 


VCI Verband der Chemischen Industrie 


vPvB Very Persistent and Very Bioaccumulative 
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1. Introduction 


This Guidance in a Nutshell provides a concise and simple introduction to the obligations 
related to compilation and provision of a safety data sheet (SDS) as foreseen by Article 31 and 
Annex II to Regulation (EC) No 1907/2006 (the REACH Regulation), in particular as amended 
by Commission Regulation (EU) No 453/2010. It describes in brief the main principles related 
to compilation of SDSs and the requirements which suppliers of substances and mixtures have 
to fulfil to comply with the obligation of providing an SDS to their customers. 


This Guidance in a Nutshell is mainly aimed at managers and decision-makers of companies 
supplying chemical substances in the European Economic Area1 (EEA), particularly those 
belonging to the Small and Medium-sized Enterprises (SME) category. This Guidance will help 
the reader to understand what is required from those who are in charge of compiling SDSs for 
substances and mixtures and the important link between information in the SDS and 
obligations under the legislation on the protection of workers. Eventually the reader can decide 
whether he needs to read the full Guidance on the compilation of safety data sheets. Please 
note that the information contained in this Guidance in a Nutshell will not suffice for those who 
are required to compile a safety data sheet – they are strongly advised to read the full 
guidance. 


This document will also be useful to recipients of an SDS to understand what they should 
expect and how to deal with the information received.  


Companies located outside the EEA whose products are exported to the EEA may use this 
Guidance in a Nutshell to help them to understand the requirements for SDSs and the 
obligations that their agents and customers in the EEA have to fulfil.


                                           
1 The European Economic Area is composed of Iceland, Liechtenstein, Norway and the 28 European Union Member 
States. 
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2. Essentials to understand 


2.1 The safety data sheet (SDS) 


SDSs are a well-established and effective mechanism for transmitting appropriate safety 
information along the supply chain on substances and mixtures which meet specific 
classification criteria. The requirements for SDSs were already in place before the REACH 
Regulation entered into force but the Regulation further developed these requirements. 


The original requirements introduced by REACH have been further adapted to take into 
account the rules of the Global Harmonised System (GHS)2 for safety data sheets and the 
implementation of the CLP Regulation3. 


The SDS should provide comprehensive information about a substance or mixture that is used 
in a professional or industrial environment. It is a source of information on both environmental 
and health hazards and on safety precautions. 


The content and format of an SDS within the EEA is defined in Annex II to the REACH 
Regulation. Basically, the SDS follows a 16-Section format which is internationally agreed and 
to be provided in the official language of the Member State(s) where the substance or mixture 
is placed on the market. 


It needs to be noted that Annex II to REACH has been amended and special transition periods 
for the implementation of the specific requirements are in place. In particular, some provisions 
entered into force on 1 December 2010 and additional new provisions will enter into force on 1 
June 2015. The full Guidance on the compilation of safety data sheets provides detailed 
information on the relation between the provisions as outlined in the different versions of 
Annex II. 


2.2 Who is required to compile an SDS? 


The SDS is normally first compiled by the manufacturer or importer or Only Representative (or 
by someone on their behalf), but the requirements of REACH in relation to the provision of 
SDSs apply at each stage of the supply chain. A supplier of a substance or mixture, which 
fulfills specific conditions, must provide an SDS for it, regardless of his position in the supply 
chain. When compiling their own SDSs, each of the actors along the supply chain should check 
the adequacy of the SDS received from his supplier and use all the relevant information to 
compile his own SDS. 


Each actor remains responsible for the accuracy of the information in the SDS they provide. 


It should be kept in mind that the compilation of a good SDS requires extensive knowledge in 
different fields, as the SDS itself covers a wide range of aspects concerning the substance or 
mixture properties, occupational health and safety, transport safety and environmental 
protection. REACH indicates that the SDS should be compiled by a “competent” person, but no 
specific definition of “competent” in this context is given in the Regulation. The responsible 
person may need to seek input from different internal or external sources, whilst still ensuring 
consistency of the SDS. 


                                           
2 The revised version is available at: unece.org/trans/danger/publi/ghs/ghs_rev04/04files_e.html 
3 Regulation (EU) No 1272/2008. 



http://www.unece.org/trans/danger/publi/ghs/ghs_rev04/04files_e.html
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2.3 SDSs and REACH 


The REACH Regulation retains, to a large extent, the traditional structure and format of the 
previous legislation. However, it introduces some important changes with the aim to improve 
the quality and completeness of the information to be forwarded downstream. The full 
Guidance on the compilation of safety data sheets, chapter 2, provides an introductory 
overview of the main changes to the different sections and subsections of the SDS. In 
particular, it highlights where additional requirements or changes arise from the revision of 
Annex II to REACH, which are to be applied only by specific deadlines. 


One of the main new elements to be considered arises from the requirement under REACH to 
register substances manufactured or imported at a volume above 1 tonne per year. For 
registered substances, information in the SDS for the substance must be consistent with that 
provided in the registration dossier. In addition, where registrants and downstream users are 
required to prepare a Chemical Safety Report (CSR) which results in the generation of an 
exposure scenario, they must attach the relevant exposure scenario(s) as an annex(es) to the 
SDS. 
 
Downstream users have to consider relevant exposure scenario information received from 
suppliers when compiling their SDSs. Suppliers of mixtures may have several options for 
communicating relevant safe use information on the mixture. These are outlined in chapter 5.1 
of this Gudiance in a Nutshell and in more detail in the parent Guidance on the compilation of 
safety data sheets. 


3. For which products is an SDS required? 


3.1 SDS to be provided mandatorily without request 


REACH establishes specific criteria for when an SDS must be provided for a substance or a 
mixture. An SDS must be provided for a substance that meets the criteria for classification as 
hazardous on the basis of the  criteria established by the CLP Regulation ((EC) No 1272/2008) 
(for mixtures, until 1 June 2015, the relevant piece of legislation is Directive 1999/45/EC, the 
“Dangerous Preparations Directive” (DPD)). 


Furthermore, the obligation to provide an SDS also applies to substances which are considered 
to be Persistent, Bioaccumulative and Toxic (PBT) or very Persistent and very Bioaccumulative  
(vPvB) according to Annex XIII to REACH or are included in the Candidate List of substances 
for possible inclusion in the Authorisation List4. It should be noted that the Candidate list is 
regularly updated with the addition of new substances. 


3.2 SDS to be provided upon request 


When the substance or mixture does not meet the criteria5 for classification as hazardous, the 
supplier is not obliged to provide an SDS for this substance or mixture. Nevertheless, if a 
mixture contains classified substances, substances that are PBT or vPvB or a substance 
included in the Candidate List above a certain threshold specified in the REACH Regulation or 
substances which have Community workplace exposure limits6, the customer is entitled to 


                                           
4 For more information on the Candidate List and the authorisation process please refer to the dedicated ECHA web page 
at echa.europa.eu/web/guest/regulations/reach/authorisation/the-candidate-list.  
5 For mixtures, until 1 June 2015 this refers to criteria for classification as dangerous according to the DPD; from 1 June 
2015 this refers criteria for classification as hazardous according to the CLP regulation. 
6 A relevant source of information is the web page on OELs on the OSHA website available at 
osha.europa.eu/en/topics/ds/exposure_limits. 



http://www.echa.europa.eu/web/guest/regulations/reach/authorisation/the-candidate-list

https://osha.europa.eu/en/topics/ds/exposure_limits
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request an SDS and the supplier has the obligation to provide it. 


Only a downstream user (industrial or professional user)7 or a distributor8 has the right to 
request an SDS for a mixture meeting the above mentioned criteria. 


3.3 Information to be provided to the general public 


When hazardous substances or dangerous mixtures are also offered or sold to the general 
public, an SDS does not need to be supplied. To rely on this exemption however, the supplier 
must provide “sufficient information to enable the user to take all necessary measures as 
regards the protection of human health, safety and the environment”. REACH does not specify 
how this safety information should be provided, hence the supplier can choose the most 
suitable means according to the case and the recipient (e.g. by labelling or with product 
inserts).   
 


3.4 Products for which an SDS is not required 


For some mixtures REACH provides a general exemption from the need to supply information 
covered by Title IV “Information in the supply chain”, including the provision of SDSs. The 
mixtures which benefit from such an exemption are such that are in the finished state, 
intended for the final user, and that belong to specific categories for which other pieces of 
legislation exist and an ovelap with REACH requirements should be avoided (e.g. medicinal 
products, cosmetic products and food and feedingstuffs). 


Certain substances are not in the scope of the REACH Regulation (radioactive substances, 
substances under customs supervision, non-isolated intermediates, products during carriage 
by rail, road, inland waterway, sea or air, etc.) and therefore again the SDS-related obligations 
do not apply. 


4. When and how the SDS has to be provided 


The SDS must be provided free of charge, no later than when the substance or the mixture is 
first supplied. It can be provided on paper or electronically. In every case, it is a duty of the 
supplier to actually deliver the SDS to the recipient. This means, for instance, that to only 
make it available on a web page is not sufficient. 


There is no need to supply further copy(ies) of an SDS with subsequent deliveries to the same 
recipient unless the SDS is revised. An SDS must however be updated without delay when 
specific new information is available. The REACH Regulation specifies which new information 
triggers the obligation for an update: information affecting risk management measures, 
information on hazards, when authorisation has been granted or refused or when a restriction 
has been imposed. Updates for other reasons can be made voluntarily at any time by the 
supplier. The update must also be provided to all former recipients to whom the substance or 
mixture has been supplied within the preceding 12 months.  


5. Which information has to be included in an SDS 


Annex II to REACH specifies the 16 Sections and their subsections which must form the 


                                           
7 Defined accroding to REACH (Article3(13)). 
8 Defined according to REACH (Article 3(14)). 
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structure of the SDS as well as the content of each. 


A transitional period has been established to allow a smooth change to information based on 
the CLP Regulation. Particular provisions concern, for example, the information on classification 
and labelling and the identification of the constituents of substances or components of a 
mixture to be indicated on the SDS. 


For substances, until 1 June 2015, the hazard classification is to be given according to the CLP 
Regulation together with that according to Directive 67/548/EEC (the “Dangerous Substances 
Directive” (DSD)). After that date, only the CLP classification is required. 


For mixtures, until the same date 1 June 2015, classification according to Directive 
1999/45/EC (DPD) must be indicated. The supplier can nevertheless decide whether he wants 
to indicate also the classification according to CLP (note: this is mandatory if the mixture is 
labelled in accordance with CLP). From 1 June 2015, only information on classification 
according to CLP should be given for both substances and mixtures. 


The full Guidance on the compilation of safety data sheets provides more guidance as well as 
an explanatory table on the application of this transitional period. 


When compiling the SDS, it needs to be noted that where specific data are not used, or where 
data are not available, this must be clearly stated in the corresponding Section or subsection of 
the SDS, as the SDS must not contain blank subsections. The reason for a lack of information 
must be a valid one. Since the SDS must enable users to take the necessary measures to 
protect human health, safety at the workplace, and protection of the environment, information 
which is required to appear in an SDS cannot be claimed as confidential for the purposes of 
communication of information in the supply chain. 


5.1 Including exposure scenario information 


One of the main concepts introduced by REACH and affecting SDSs is that of  the exposure 
scenario. Any actor required to prepare a CSR including exposure scenarios has to attach the 
relevant exposure scenario(s) to the SDS. An exposure scenario describes how a substance 
can be manufactured or used in a safe way (i.e. ensuring protection of human health and 
environment) and should refer to the uses identified in the SDS itself. In practice, the exposure 
scenario(s) extend(s) the information given in the main body of the SDS. Thus the exposure 
scenario and the SDS need to be considered together and be consistent. It is very important 
that the supplier presents the information in a way that is readily understandable by the 
immediate downstream user who has to identify, apply and recommend the relevant measures 
further downstream.  


Downstream users and other actors who need to supply an SDS for a substance or mixture, 
but are not required to prepare a CSR, have to consider and include relevant safe use 
information sourced from exposure scenario(s) received from their supplier(s) when compiling 
their SDS(s). They can either attach the relevant exposure scenarios to the SDS, integrate 
relevant exposure information in the body of the SDS (i.e. Sections 1 – 16 of the SDS) or 
append safe use information for the mixture derived from the exposure scenarios of the 
component substances. The most suitable option should be selected based on considerations 
made on a case by case basis. It should be considered that not all the possible options are 
equally suitable for the specific recipients who should, furthermore, receive only the 
information relevant to them. More detailed information on this is provided in chapter 3.23 and 
Appendix 2 of the parent guidance and also in the ECHA Guidance for downstream users. 


By contrast with the case for an SDS, the format of the exposure scenario is not fixed by the 
legal text. One available supporting tool to generate a suitable format is the Chemical Safety 
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Assessment and Reporting tool, Chesar9, which generates exposure scenarios ready to be 
annexed to the SDS. 


6. Where to find further guidance and other relevant 
 information 


This Guidance in a Nutshell should provide you with a summary and short explanation of the 
main principles concerning the compilation of safety data sheets under Article 31 and Annex II 
to the REACH Regulation. However, those actually compiling SDSs are strongly recommended 
to consult the full Guidance on the compilation of safety data sheets to meet communication 
requirements. This is available at  


echa.europa.eu/web/guest/guidance-documents/guidance-on-reach. 


The full Guidance on the compilation of the safaty data sheets provides more detailed 
information on the content of each Section of the SDS and on special cases, as well as some 
examples entries in subsections. Additional insight and relevant information may also be 
gained by consulting in particular the following documents and web pages: 


- The ECHA database on registered substances: echa.europa.eu/web/guest/information-
on-chemicals/registered-substances; 


- The ECHA classification and labelling inventory: echa.europa.eu/web/guest/information-
on-chemicals/cl-inventory-database; 


- The ECHA Guidance for downstream users: echa.europa.eu/web/guest/guidance-
documents/guidance-on-reach; 


- The European Commission web page on SDSs: 
ec.europa.eu/enterprise/sectors/chemicals/documents/classification/archives/safety-
data-sheet/index_en.htm 


 


 


 


 


 


                                           
9  Available at chesar.echa.europa.eu. 



http://www.echa.europa.eu/web/guest/guidance-documents/guidance-on-reach

http://www.echa.europa.eu/web/guest/information-on-chemicals/registered-substances

http://www.echa.europa.eu/web/guest/information-on-chemicals/registered-substances

http://www.echa.europa.eu/web/guest/information-on-chemicals/cl-inventory-database
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PREFACE 


 


This document describes the information requirements under REACH with regard to substance 
properties, exposure, use and risk management measures, and the chemical safety assessment. It is 
part of a series of guidance documents that are aimed to help all stakeholders with their preparation 
for fulfilling their obligations under the REACH regulation. These documents cover detailed 
guidance for a range of essential REACH processes as well as for some specific scientific and/or 
technical methods that industry or authorities need to make use of under REACH. 


  


The guidance documents were drafted and discussed within the REACH Implementation Projects 
(RIPs) led by the European Commission services, involving stakeholders from Member States, 
industry and non-governmental organisations. These guidance documents can be obtained via the 
website of the European Chemicals Agency (http://echa.europa.eu/web/guest/support/guidance-on-reach-and-
clp-implementation). . Further guidance documents will be published on this website when they are 
finalised or updated. 


 


This document relates to the REACH Regulation (EC) No 1907/2006 of the European Parliament 
and of the Council of 18 December 20061 and its amendments as of 31 August 2011. 


  


 


                                                 


1 Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the 
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals 
Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93 and Commission 
Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 
93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396, 30.12.2006). 



http://echa.europa.eu/web/guest/support/guidance-on-reach-and-clp-implementation

http://echa.europa.eu/web/guest/support/guidance-on-reach-and-clp-implementation
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Convention for citing the REACH regulation 


Where the REACH regulation is cited literally, this is indicated by text in italics between quotes. 


Table of Terms and Abbreviations  


See Chapter R.20   
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R.13 RISK MANAGEMENT MEASURES 


R. 13.1 Aim of section 


While the concise guidance Part D has its focus on the process of exposure scenario building and 
exposure estimation, Chapter R.13 provides supporting guidance on the most common types of use 
conditions having an impact on exposure. This includes an overview on operational conditions and 
risk management measures related to exposure of workers (Section R.13.2.2), to consumers 
(Section R.13.2.3) and to the environment (Section R.13.2.4). Sections R.13.2.5 and R.13.2.6 
provide guidance on how to address OC and RMMs related to the life cycle stages subsequent to 
manufacture and identified downstream and consumer uses: article service life and waste life stage. 
Each single section includes an overview on RMM and OC and some guidance how to use the risk 
management library and the available Tier 1 tools for exposure estimation when carrying out 
iterations.  


Section R.13.3 provides guidance how the effectiveness of risk control measures can be taken into 
account. Finally, in Section R.13.4. the set-up of the RMM library is explained in more detail, and 
how to work with it.      


R. 13.2 Operational conditions and risk management measures 


This section describes in general terms some of the most common types of conditions of use that are 
relevant for exposure estimation and later have to be implemented in the registrant’s own sites and 
communicated to the downstream users. M/I may see this as a collection of examples what to 
consider when building an ES.    


R.13.2.1 Physical form of product and product specifications 


The physical form of the product is important for the exposure potential to the substance, and can 
also be a relevant mean to reduce risks, e.g.: 


  Solid substances or mixtures may be supplied as fine light powders (implies high dustiness), 
granular solids or agglomerated powders (implies medium dustiness), and pellet-type solids 
(implies low dustiness). 


  Liquids may form aerosols or splashes when processed under input of mechanical energy. 
However processed in low energy processes and under good industrial hygiene conditions, 
exposure from charging, discharging and processing is mainly driven by vapour pressure and 
water solubility. 


  For articles, the ratio of surface to volume is a key driver for the fraction of substance that may 
be released into the environment or is available for direct exposure of humans (oral or skin 
contact). 


The product specifications, i.e. concentration/percentage of the substance in a mixture or article, 
may be directly linked to the exposure of humans and the environment, e.g.: 
  The concentration in the product multiplied with product amount per activity determines the 


amount of substance present in that activity.  
  Concentration can drive the fugacity of a substance in a product 
  The concentration may directly impact on local exposure to skin. 
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R.13.2.2 Operational conditions and risk management measures related to workers 


Duration and frequency of exposure 


The duration of exposure on a day is usually a very important factor that determines the exposure 
over a working shift. The duration and frequency of use related to the human health and safety 
assessment should be the realistic worst case combination of duration and frequency of use for one 
worker. The duration and frequency can be defined case by case to reflect the current practise. This 
duration and frequency is then used both in exposure estimation and documented in the ES. In cases 
where there are no accurate enough specific data, duration and frequency for a worker should be 
stated as 220 days per year, each with 8 hours of work,  although a process may be running 
continuously for 300 days a year with alternating crew. 


The duration of inhalation exposure is the time of presence of the individual in a certain work 
environment. Inhalation exposure stops when the individual leaves the exposed environment. This 
is not true for dermal exposure where the skin may be contaminated. Dermal exposure will end 
when the amount on the skin is fully absorbed or when the contamination is washed away. The 
frequency of exposure in terms of days per year is more relevant for the toxicological evaluation of 
the exposure. For the exposure during a day, it is generally acceptable to add the exposure episodes 
on a day weighted with respect to magnitude and duration of exposure.  


Applied amount of chemical 


The maximum amount relevant to consider for human exposure assessment is the realistic 
(occurring in practice: e.g. the 95th percentile) maximum amount to which a worker will be 
exposed. In some situations, however, the exposure is related to certain activities (e.g. maintenance 
and repair of equipment) more than to the amount handled. This type of information may be used in 
the exposure estimation and has to be clearly stated in the ES.    


Temperature 


The temperature of a process is a major determining step for chemical reactions and will determine 
all sorts of other process characteristics. It may also affect the shielding conditions with respect to 
the process involved and the human behaviour with respect to use of PPE (as a risk management 
measure). With respect to exposure the most important issue is that volatility is dependent on 
temperature. This mainly affects inhalation exposure, but also formation of aerosols at elevated 
temperature could be relevant. Dermal exposure is largely due to deposition (from aerosols), direct 
contact, and contact with contaminated surfaces. Dermal exposure due to contact with gases or 
vapour is usually not biologically/systemically relevant  


Containment of process 


Containment of a process decreases the occupational exposure level by either avoiding any kind of 
manual manipulation during the process through automated control of closed process equipment or 
by encapsulating relevant handling areas by e.g. ventilated booths or glove boxes. The effectiveness 
of such containments can vary depending on the technique and operation of the setup (e.g. closed 
process equipment/glove box can reach up to 100 % effectiveness) and is thus important to be 
considered in the exposure estimation. It is crucial to describe detailed enough the level and means 
of containment assumed in the exposure estimation in the ES. 
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Capacity of surroundings 


The surroundings where the substance is used should be specified, e.g. either indoor or outdoor use. 
For indoor use the room volume (and ventilation) has an impact on the concentration in the air. 
Default values will typically be applied for Tier 1 exposure estimation tools. However when 
calculating exposure based on room size, the distribution behaviour of the substance in the room 
needs to be evaluated. Often, even distribution cannot be assumed, and thus a conservative (small), 
virtual space around the worker must be assumed, or measurements are needed.  


 


Risk management measures 


For occupational risk management, the general measures necessary for safety and health protection 
of workers (article 6 of Directive 89/391/EC), the reduce-to-a-minimum principle (article 6 of 
Chemical Agents Directive 98/24/EC) and the hierarchy of RMM prescribed in the Chemical 
Agents Directive must be followed. This includes in particular: avoiding risks; evaluating the risks 
which cannot be avoided; combating the risks at source; giving collective protective measures 
priority over individual protective measures; replacing dangerous by non-dangerous or the less 
dangerous; giving appropriate instructions to workers. The recommended RMMs for the 
occupational setting should enable and support the employer to meet the goals of occupational 
safety and health protection. 


M/I or DU should therefore consider measures needed for control risk in the order of the following 
hierarchy of the general workflow: 


  Eliminate risks by limiting the use of the substance in market (to advice against certain use(s) 
or not to cover certain use(s) in the CSR) , or modification of process, by using intrinsically 
safe equipment or by automatisation;  


  Reduce risk by limiting the concentration of a substance, and/or change form of physical state, 
and/or apply closed processes, and/or install effective local exhaust ventilation    


  General area ventilation and other workplace related measures (like segregation of dirty 
departments, safe storage, fire/explosion protection and prevention, eyebaths/showers)  


  Other collective RMMs aimed at protecting the population of workers, e.g., organisational 
measures limiting the number of exposed workers or the duration of exposure 


  Personal protective equipment (respiration, skin, eyes) where exposure cannot be prevented by 
other means. 


 


Apart from substance or process specific risk management measures, good industrial hygiene 
practice forms the basis to minimise exposure of workers during and after normal operations. 
Personal hygiene procedures (e.g. washing hands after handling of substances, changing 
contaminated cloths) and organisational settings (e.g. separation between exposure areas (black) 
and non exposure areas (white) should be supported by regular training / instruction of workers and 
consequent supervision. Application of PPE should be based on acceptance and a high level of 
comfort to achieve effective implementation.  
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R.13.2.2.1 Iteration of occupational RMMs and OCs 


The following Table R.13-1 links the possible variables of the TRA tool related to occupational 
exposure to measures contained in the RMM library (see Section R.13.4). These links are meant to 
support iteration of the initial ES (see step 6-9 of the general workflow (See Section D.3.2). If M/I 
wishes to make use of the library in order to refine an initial exposure scenario he should consider 
whether any of the measures in column 2 are appropriate to iterate the default setting in the 
corresponding tier 1 tool.  


Table R.13-1: Examples of conversion from risk management library to iteration at tier 
1 (occupational)    


 Type of RMM  Tier 1 tool input (TRA) Corresponding measure 
of the library 


Default effectiveness in 
Tier 1 tool 


1 Prevent certain 
exposures 


Process category CW 7.01 – 7.11.  


CW 8 


Prevention, 100% 


2 Change physical state 
of product 


Fugacity or volatility class CW 2.01 Depends on process 
category 


3 Limit concentration of 
substance in marketed 
mixture 


Assumes application of 
100% substance 


CW 1.01 not yet foreseen in TRA; 
however, linear 
correlation between 
concentration and 
exposure allowed.   


4 Limit concentration of 
mixture through dilution 
before spreading 


Assumes application of 
100% substance 


CW 1.06 not yet foreseen in TRA; 


linear correlation between 
concentration and 
exposure allowed. 


5 Limit time of working 
with the substance 


4 categories of duration 
per shift 


CW 4.04 


CW 7.09 


< 4 h: x 0.6 


< 1 h: x 0.2 


< 15 min: x 0.1 


6 Work under LEV Yes or no CW 15-20 10 


7 Work under light 
[heavy] respiratory 
protection 


not available CW 30 not yet foreseen in TRA 
tool 


8 Reduce exposed skin 
surface by …………. 


Not available CW 28, CW 29 not yet foreseen in TRA 
tool 


9 Work area regularly 
cleaned ; tools new or 
regularly inspected 


 


Not available  not yet foreseen in TRA 
tool 


 


R.13.2.3 Operational conditions and risk management measures related to consumers 


Duration and frequency of exposure 


The duration of exposure for consumers should either be estimated as 24 hours per day as a worst 
case or by estimating the duration of the specific activities leading to exposure (e.g., cleaning of 
floor or manual dishwashing). For consumer products and articles, and especially in indoor 
situations, the duration of use is not the same as duration of exposure (e.g. in the case of painting). 
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In the exposure estimation, it should be taken into account that exposure to a substance may also 
occur after application. 


Applied amount of chemical 


The applied amount of chemical is found by multiplying the handled weight of the product with the 
weight fraction of the substance in the mixture. For using a mixture after dilution (e.g., detergent 
concentrate), the handled weight of the diluted mixture is multiplied with the weight fraction in the 
diluted mixture,  


The realistic maximum amount of chemical in use by consumers varies not only between consumer 
products but also between individuals. For certain types of products it should be assumed that some 
consumers use more than the recommended amount, because they expect a better product 
performance. In these cases, individually packed amounts (e.g. tablets or separate sachets) will 
ensure a constant use amount.  


Temperature 


For consumers, normally a working temperature of 20° C is used. 


Capacity of surroundings 


The size of the receiving compartments, normally a room in a flat or a house is representing one of 
the most important parameters for the exposure assessment. This descriptor of exposure is needed 
for tier 1 assessments.  


Ventilation is difficult to control by consumers. When indicated on the label that the product should 
be used ‘in well ventilated areas’ or ‘outdoor’, this does not mean that a certain (high) ventilation 
rate is assured. The ventilation may be very low during hot summer days, even when a window is 
opened. For higher tier assessment, the exchange of air in a room could be described by a 
conservative default ventilation rate. Note, assessments should maximise the use of available 
information relevant for exposure estimation. For example, data on properties like odour tolerance 
levels or minimal air exchange rates based upon building characteristics can inform the exposure 
estimate.   


Risk management measures 


Experience shows that complex instructions are not suitable to ensure control of risk at consumer’s 
level. Only short and simple instructions are likely to be implemented by a relevant fraction of 
consumers. Thus, emphasis should be on measures that are integrated to the design of the product 
and how it subsequently is used. 


This may for example be: limiting concentration of a substance, supplying a mixture in form of 
granules or tabs to reduce exposure to dust, fixed dose or ready-for-use package size. Compared to 
that, an RMM like “open windows to ensure a good ventilation” may be a useful advice to 
consumers but “good ventilation” should not be assumed when estimating the exposure. Increasing 
ventilation rates above default is not always a suitable option to iterate an exposure scenario for 
consumer uses, as adherence to the instructions cannot be guaranteed.  


Basically two relevant types of RMMs can be distinguished for consumers (Figure R.13-1) 


 Product integrated RMMs under the control of the supplier 
 Consumer instruction/communication on safe use    
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Consumer instructions cannot be expected to be highly effective, unless consumer behavioural data 
suggest that a sufficient degree of implementation can be assumed. Therefore consumer RMMs that 
depend on instructions should as a general rule only be introduced when the use of such RMMs can 
be shown to be effective, necessary and well adhered to by consumers.  


Consumer exposure assessment should also take into account reasonably foreseeable misuse and 
describe preventive risk management measures, like e.g. child safe fastenings.  


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Figure R.13-1: Product-integrated and consumer instruction/communication RMMs 
that can be considered in the ES (adapted from Bruinen de Bruin et al., 2007).  


R.13.2.3.1 Iteration of RMMs and OC related to consumers 


The following Table R.13-2 links the possible variables of the ConsExpo tool to measures 
contained in the RMM library. These links are meant to support iteration of the initial ES (see step 
6-9 of the general workflow Section D.3.2). If M/I wishes to make use of the library in order to 
refine an initial exposure scenario he should consider whether any of the measures in column 2 are 
appropriate to iterate the default setting in the corresponding tier 1 tool.  
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Table R.13-2: Examples of conversion from risk management library to iteration at tier 
1 (consumer)    


 Type of RMM  Tier 1 input parameter 
ConsExpo 


Corresponding measure 
in the library 


Default effectiveness 
expressed at Tier 1 
level 


1 Prevent certain exposures  


 


Mixture or article and 
exposure pathway  


CW 7.01 – 7.11.  


CW 8 


Prevention, 100% 


2 Change physical state (or 
viscosity) of product to 
prevent or reduce 
inhalation, skin contact, 
ingestion or splashes.  


Selection of relevant 
exposure pathway  


CW 2.01 Proportional changes in 
exposure, however may 
need higher tier 
assessment 


3 Limit concentration of 
substance in marketed 
mixture 


Concentration of 
substance in product 


CW 1.01 Linear to changes in the 
concentration 


4 Reduce max. amount 
used (e.g. by specific 
packaging or instructions) 


Amount per application CW 3 Linear to changes in the 
amount  


5  Limit skin contact by type 
of packaging 


Skin contact area CW 3 Linear to changes  in 
skin contact area and 
skin contact time 


6 Limit migration from 
articles by changing 
matrix properties 


Migrating fraction or 
migration rate 


 Depends on changes in 
migration fraction or 
migration rate  


 


R.13.2.4 Operational conditions and risk management measures related to the environment 


Environmental releases may occur as a result of any process or activity during the life cycle of a 
chemical. The most common determinants of exposure are: The applied amount of substance per 
time, the release factors from processes and products (before abatement), the emission pathways, 
the effectiveness of waste water and waste air treatment, the spatial dispersion of emission sources 
and the time pattern of release.     


Containment of process 


Running a production process in containment aims to prevent emission into the environment, 
including prevention of waste or waste water streams to be treated outside the containment. 
However such strictly contained processes are rare in practice. Thus, the level of containment of a 
process should be considered case by case. Such consideration will result in defining the type of 
containment in the exposure scenario and assuming an emission factor > 0 in the exposure estimate. 
Please note: Containment to prevent exposure of workers does not necessarily prevent emissions to 
the environment!    


 


Duration and frequency of exposure 


For point sources, it is useful to differentiate between continuous, frequent and intermittent release. 
Releases of a substance occurring every production day would typically be characterized as a 
continuous release occurring e.g. 300 days/year. However, if the substance is frequently released 
directly to surface water within a limited time period, it may be more appropriate to characterize the 
release by using the actual duration of the release (e.g. kg/day). Intermittent releases are related to 
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activities that occur less frequently (less than at least one day per month, e.g. discharges due to the 
yearly cleaning of production equipment.  


For intermittent releases, the actual duration of the release is used, i.e. if for example the release is 
considered from a cleaning operation occurring 5 days once a year, a duration of 5 days can be 
assumed.  


Wide dispersive uses lead to a continuous release, 365 days per year. 


Applied amount of chemical 


Characterise the applied amount of a chemical for the relevant Exposure Scenarios. Depending on 
the case amount per time or amount per activity or both can be relevant.   


Temperature 


Temperature has an impact on the releases of the chemical especially into air, as volatility increases 
with increasing temperature, however, there seldom is enough information to enable to take this into 
account in the exposure estimation. Where that is the case it may be relevant to define the 
temperature range in which the activity should happen in the ES.  


Capacity of surroundings 


The standard values for the capacity of the receiving environmental compartments can be selected 
according to Chapter R.16. For site-specific exposure assessment, but not for wide-dispersive use, 
the capacity factor or the dilution factor of the surface water system and also the sewage system 
could be an option for refinement. 


Risk management measures 


The prevention and reduction of emissions of dangerous substances by process integrated measures 
are usually preferred over end-of-the pipe techniques.  


Environment related RMMs cover different measures that aim to prevent losses from processes 
and/or clean up the streams leaving the processes, e.g. recycling of solvents, re-use of process water 
in vent gas scrubbers, closing the process water circulation, different waste water and waste gas 
treatment methods, restriction in spreading of sludges. When considering environmental risk 
management measures, the possible shift of risk from one emission route to another should be taken 
into account. Reducing air emission of a dangerous substance by factor of 10 for example usually 
needs follow up risk management related to the amounts filtered out.  


Good housekeeping can address both occupational and environmental exposure and can be based on 
sector specific process recommendations or definition of Best Available Techniques (BAT) under 
the Integrated Pollution Prevention and Control (IPPC) Directive. It comprises e.g. regular cleaning 
of equipment and floors, follow up of the process parameters relevant for emissions, record keeping 
on near-miss-situations. Risk management can also be supported by environmental management 
systems. Some technical measures, as municipal waste water are to some extent outside the control 
of M/I or DU. Here, M/I can give advice whether or not to dispose of the substance through a 
certain route, define what type of treatment plant is required or what capacity it should at least have 
or define the possible necessity of pre-treatment. Technically achievable efficiencies for 
environment protection techniques in various industry sectors are described in BREF documents 
under the IPPC Directive and the emission scenario documents of the OECD (see RMM library).   
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R.13.2.4.1 Iteration of RMMs and OC related to the environment 


The following Table R.13-3 links the possible variables of the EUSES tool for environment to 
measures contained in the RMM library. These links are meant to support iteration of the initial ES 
(see step 6-9 of the general workflow Section D.3.2). If M/I wishes to make use of the library in 
order to refine an initial exposure scenario he should consider whether any of the measures in 
column 2 are appropriate to iterate the default setting in the corresponding tier 1 tool.  


 


Table R.13-3: Examples of conversion from risk management library to iteration at tier 
1 (environment)    


Environment related RMM accessible through ERCs and ….. 


 Type of RMM Tier 1 input parameters 
(ERCs/EUSES) 


Corresponding 
measure of the 
library 


Default effectiveness 
expressed at tier 1 


1 Prevent certain exposures Product category linked to 
relevant ERCs 


CW 7.01 – 7.11.  


CW 8 


Depends on fraction of 
that use compared to 
total volume 


2 Limit daily amount used 
per local site 


Local amount per day CW 7.09 Linear to changes in 
daily tonnage  


     


4 Treatment of emission via 
water in municipal STP 


Substance properties and 
connection rate to STP 


E 13.23 Calculated with 
SIMPLETREAT based 
on biodegradability, log 
Pow and log H. 


5 Reduce emission  via 
air/water/waste through 
process engineering 
controls  


% of reduction related to 
process controls before  
end-of-pipe RMMs 


 20 default emission 
factors (before RMM) 


6 Reduce air emission by 
waste gas treatment 


% of reduction related to 
abatement after process 
controls 


E 12 no defaults 


7 Reduce water emission  
by on-site waste water 
treatment 


% of reduction related to 
abatement after process 
controls 


E 13 Except for STP, no 
defaults 


8 Dispose of residues to 
external treatment 


% of reduction related to 
abatement after process 
controls 


E 14 (partly in library) no defaults 


9 Emit less than once a 
month for not more than 
24 hours 


Use short term PNEC for 
deriving RCR 


 The PNEC can be 
increased by a  factor 
of 10 since recovery of 
ecosystem is assumed 


10 Limit substance 
concentration in waste 
water by using an 
equalising basin  


Local amount per day. W22 No default; linear 
correlation t/d 
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R.13.2.5 Operational conditions and risk management measures related to substances in 
articles 


Substances in articles need to be considered as part of the life-cycle of a substance, when 
incorporation into articles is one of the identified uses of a substance. The registrant needs to cover 
the exposures resulting from the service-life of such articles in his exposure estimation and to 
develop exposure scenarios for the service-life. It should be noted that users of articles are not 
downstream users under REACH and they do not receive an ES.   


During the service life of articles, substances can be released into the environment e.g. via 
evaporation or wear-and-tear mechanisms. Workers and consumers can be exposed to substances 
due to their presence in the articles directly via oral, inhalation or dermal uptake or via environment. 
The magnitude of exposure is strongly related to the physicochemical properties of the substance 
and the bonding capacity of the surrounding matrix material the substance is contained in.  


As the M/I will in many cases not have detailed knowledge about the characteristics of the articles 
produced and use conditions during service-life of these articles  he may need to collect information 
from his downstream users on  issues which are relevant for his exposure estimation and may 
consequently need to be defined in the ES, in particular the following:     


 Total quantity of the substance incorporated into the article and weight fraction of substance in 
the article, which defines the overall emission potential during the entire service life.  


 Indication of which fraction of this total substance volume is used under the following 
conditions:  


o Duration of article use which determines the potential exposure during service life: A 
long service life could mean accumulation in a specific use domain (e.g., electronics) 


o Surface area/ volume ratio, influencing the evaporation/migration potential of 
substances from the article surface: articles with high surface area/volume ratio (e.g. 
plastic sheets) may have higher emissions for the same substance than those with a 
low surface area/volume (depends on substance properties and interaction with 
matrix) 


o Accelerated wear and tear or factors enhancing emissions: exposure to light, 
temperature, weathering or erosion, intense use (e.g., brake pad) 


o Estimated material lifetime loss which describes the amount of the substance (in 
percent or weight dimension) expected to be released from the article during service 
life (intended release or unintended release) 


 
With this information, the M/I will need to carry out an exposure estimate (see Chapter R.17). Also 
the importer or producer of article who has duties under article 7 of REACH may need to carry out 
exposure estimates related to substances contained in the article. The M/I needs to document the 
relevant factors in his ES for article service-life stages.  
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Risk management measures 


The recipients of articles will not get the ESs related to the service-life of articles since they are no 
downstream users under REACH. The main addressees of these ESs are: 


 formulators producing raw material for certain types of articles 
 industrial end-users incorporating substances or mixtures into an article. 
 
 Thus, the RMMs will mainly address product-integrated risk management measures rather than 


instructions how to handle articles. However, the producer of articles may use the information 
in the ES he receives when designing the use instructions he submits to his customers.  


 


Such measures may include e.g.:  


 limit the concentration of substance xxx in the article;  
 design the article-matrix in such way that the loss of substances is not higher than x% over 


lifetime;  
 don’t use the substance in articles for outdoor or abrasive uses;   
 use in articles only for which efficient re-collection systems exist.  


R.13.2.6 Operational conditions and risk management measures related to the waste life 
stage  


Article 2 (2) of REACH provides that "waste as defined in Directive 2006/12/EC of the European 
Parliament and of the Council is not a substance, mixture or article within the meaning of Article 3 
of this Regulation." Therefore, REACH requirements for substances, mixtures and articles do not 
apply to waste, and waste operations are not downstream uses under REACH. Risks in waste 
operations are to be primarily controlled based on requirements set by waste legislation. 
Nevertheless manufacturers and importers of substances, downstream users and eventually 
recipients of articles have a number of duties under REACH related to substances in waste. This is 
to complement waste related requirements with substance-specific measures to control risk, if 
needed.   


According to Article 3(37) exposure scenarios refer to control of risk during the entire life-cycle of 
the substance. This includes considerations related to the waste stage of substances as confirmed in 
Annex I paragraph 5.2.2 where the life-cycle is explicitly said to cover the waste stage. In addition, 
Annex I paragraph 5.1.1 of REACH also makes it clear that the risk management measures in an 
exposure scenario should cover waste management measures to reduce or avoid exposure during 
waste disposal and/or recycling.  


The duties of M/I under REACH with regard to the waste life stage can be summarised as follows: 


 M/I shall document in the registration dossier available information on the amount of waste 
resulting from manufacture of the substance, from the identified uses and from use in articles, 
including composition of the waste streams. For the purpose of clearly identifying the wastes, 
suitable waste codes should be used, preferably those of the European waste catalogue. For 
guidance which waste streams to cover, see section R.18.2 to R.18.5 in Chapter R.18.  


  For dangerous substances > 10 t per year, the waste life-stages resulting from manufacture and 
identified uses need to be covered in M/I’s chemical safety assessment (see Annex I of 
REACH). This includes exposure estimation, and measures for control of risk for substance in 
waste to be communicated downstream with the exposure scenario and in Chapter 13 of the 
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extended safety data sheet (see Annex II of REACH).  The details of exposure assessment 
related to the waste life stage are explained in Chapter R.18.    


 


Consequently, it is the duty of downstream users i) to consider the waste life-stage related 
information received with the exposure scenario, ii) to take action if the internal handling of waste 
and the chosen route for recovery or disposal is outside the conditions set in the ES, and iii) to 
communicate the relevant information to further downstream users. The tasks for M/I and DU under 
REACH with regard to handling and treatment of waste are limited to the following: 


  Implement waste related measures with regard to M/I’s own activity, as stated in the exposure 
scenario.  


  Implement waste related measures with regard to DU’s own activity, as stated in the exposure 
scenario received from the supplier.   


  Forward waste related information received with the ES from the supplier to the next 
downstream user, if relevant.    


  Choose waste treatment operations, in line with what is recommended in the supplier’s 
exposure scenario.   


 


As a matter of principle, exposure scenarios and recommended risk management measures cannot 
be used to reduce or modify any obligations arising under waste legislation. Any user of the 
substance for which the exposure scenario was prepared will have to comply with all requirements 
from waste legislation. In order to assist downstream users, exposure scenarios should as far as 
possible describe legal requirements under waste legislation. But there are limits to the amount of 
detail which can go into exposure scenarios. It will be impossible to cover all national and local 
provisions as well as all possible indirect implications of waste legislation (e.g. implications of 
recycling targets). Moreover, requirements may change over time and it will always be challenging 
to keep exposure scenarios up to date.  


However, this is neither required nor the purpose of exposure scenarios. Exposure scenarios should 
focus on the specificities of the substance and its risks during the waste stage and give 
recommendations on how best to control these risks. These recommendations should lead to the 
safe recovery or disposal of the substance and reduce the risks to human health and emissions to the 
environment, in addition to the requirements from waste legislation. For this purpose, the exposure 
scenarios may contain a number of different waste treatment options which may be applied 
depending on local or national conditions or legislative requirements. Whatever treatment option is 
proposed, control of risk is to be demonstrated in M/I’s CSA. If the measures suggested in the 
exposure scenario are in conflict with requirements set by local or national waste authorities, the 
inappropriateness of the measures should be communicated up the supply chain (analogue article 34 
(b) of REACH..  


When developing the section on waste management in the exposure scenario, M/I is advised to 
evaluate whether the properties and the use of the substance is connected with specific risks during 
waste operations.  This is to target the CSA to risks related to the waste life stage. Thus M/I should 
make himself aware on what particular risk could arise. Appendix R.13-1 contains a list of 
indicative examples that may assist M/I to identify such risks. If any of the cases listed or similar 
situation apply, M/I are advised to develop specific measures for the waste life stage, based on 
which control of risk during waste operations can be demonstrated. The corresponding measures are 
to be communicated down the chain with the extended safety data sheet.  
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Operational conditions in waste management 
 
Waste treatment operations may include destruction (thermal or chemically) of substances, 
immobilisation of substances, separation of waste components for tailor-made treatment, 
separation/cleaning of material to be recovered, extraction of components to be recovered. 
Depending on the type of the waste operation, the availability of substances in the waste stream for 
exposure may be increased or decreased. Typical operational conditions in waste treatment 
potentially leading to an increase of exposure potential of substances contained in the waste stream 
include:   


 Milling operations may lead to increased availability of substance for exposure due to dust 
formation and releases due to elevated temperature.  


 Manual dismantling of vehicles (cars, ships, trains, airplanes) and equipment may lead to release 
of fluids from contained systems, dust (e.g. brake systems) or fumes (from welding)    


 Thermal treatment of waste may lead to increased availability of metals for exposure and to 
formation of persistent products of incomplete combustion. 


 Water based cleaning, extraction and separation processes may lead to emission of substances 
contained in waste streams via waste water.  


 Long term storage in the environment in landfills or other waste permitted sites may lead to 
releases due to leaching or air emissions. 


 


Risk management measures 


The principal risk management options in waste operations are largely the same as in other 
industrial and professional uses. However, there are a few relevant differences with regard to end of 
the pipe treatment of collected mixed waste streams (e.g. incinerators, landfills). 


  The operational conditions must be suitable for working with unknown substances, since even 
waste declarations cannot make fully transparent what types of substances a certain waste 
stream contains. Thus substance specific, DNEL-driven occupational risk management will be 
an exception. The emphasis is on measures minimising/preventing contact with the waste in 
waste treatment Reference can be made to standard RMMs and OCs required in waste 
treatment. 


 Keeping waste separate in order to facilitate efficient recovery or optimal disposal can be a key 
risk management advice to be communicated in the exposure scenario.   


  Related to the environment, largely the same risk management techniques like in other 
industrial processes are applied. But the variable inputs on the waste side (quantities and 
qualities) require particular management efforts to optimize the way how the different waste 
batches are fed into the treatment processes. This limits the scope of generating substance or 
waste specific risk management advice at M/I level addressed to the operator of a treatment 
plant.    


 


Further guidance on how the information related to waste operations contained in an exposure 
scenario may look like is provided in Appendix R.18-2. 
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R. 13.3 Effectiveness of RMMs 


Both Risk Management Measures (RMMs) and Operational Controls (OCs) may be used to reduce 
or eliminate risks of exposure. This requires a quantification of the effects the RMMs may have on 
the risk determining factors. It is necessary to assume an objective, quantitative measure of the 
effectiveness of RMMs in reducing exposure or environmental emissions in order to predict the 
resulting exposures or environmental concentrations.  


The standard process for determining RMM effectiveness is as follows, although it should be noted 
that the effectiveness of an RMM is generally strongly related to the site and/or personal behaviour:  
 List all known, published RMM effectiveness values for the RMM in question, including 


specific conditions under which the effectiveness is established. 
 Document the source of information and give a degree of confidence to it, based on the amount 


and quality of validation data, whether the research study was properly designed and well-
founded, confirmation in different situations, etc.  


 For RMMs with no published sources of information on effectiveness, assign a semi-
quantitative effectiveness value based on expert judgement, if possible, and document the 
underlying justification.  


 


The effectiveness of risk management measures can markedly vary depending on the expertise of 
the RMM user to install and apply the measures. In many cases engineering expertise is necessary 
to achieve optimal design of a technical setup or to provide competent advice on how to effectively 
implement RMMs. It is therefore indispensable to describe the effectiveness achievable with a 
specific RMM by taking into account realistic assumptions about its proper application. 
Organisational measures, such as management systems, training schemes, operating practises and 
monitoring, that covers both the operation and maintenance of the process and risk management 
equipment can support in ensuring that the RMMs are effective.  


The same basic principles to define RMM effectiveness are applicable for all three potentially 
exposed groups or categories – consumer, worker and environment. The effectiveness of RMMs 
that is used in the exposure estimation and recommended in the Exposure Scenarios has to be 
evaluated and quantified, or there quantification is not possible, described qualitatively. (See text 
box below for definition).   


 
RMM effectiveness is defined as the percentage reduction in exposure concentration 
or emission (release) produced by application of the risk management measure. 
 
In practice, the effectiveness of any RMM varies and cannot be adequately described 
by a single value.  It is therefore proposed that RMM effectiveness is determined by 
two descriptors: a “typical default value” (an estimate of the 50th percentile) and a 
“maximum achievable” value (best practice).
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The effectiveness values for some single RMMs or RMM packages can be retrieved from open 
literature, or from information sources of sector organizations or authorities. A number of such 
information sources are described in more detail in the RMM library and are cross-referenced to 
individual RMMs for which numerical effectiveness values have been provided (see Section 
R.13.4.2.6). Both the companies manufacturing and importing risk management equipment and 
users of these equipment may have measured data on effectiveness.  The source of the effectiveness 
information that is used in final exposure estimation has to be documented in the CSR.  
 
It is useful to consider the degree of confidence in the effectiveness values based on the amount and 
quality of validation data, whether the study/measurement was properly designed and well-founded, 
confirmation in different situations, etc. Where it is not possible to have a quantified effectiveness 
figure, a qualitative description with adequate justification should be given. For instance categories 
high/moderate/low with a case-specific description can be used.  For consumer uses it is important 
to distinguish between measures that are under the control of the manufacturer or supplier and those 
which are not but rely on action by a consumer. 
 


Effectiveness related considerations when selecting RMMs 


 Influence of substance properties - Often the effectiveness of measures relates to the 
substance properties, such as the effectiveness of respiratory protection which can be 
limited in its use to dusts or vapours. The library indicates such limitations by assigning 
applicability to general substance properties in a separate category. Engineered RMMs, 
however, like waste water treatment (e.g. aerobic biological degradation) or exhaust gas 
treatment (wet scrubber) may need detailed cross-check of biodegradability or absorption 
behaviour of a given substance before assigning an effectiveness value.    


 Median (50th percentile) as typical value – A 50th percentile of the distribution is 
suggested as reasonable descriptor of the effectiveness of a particular RMM.  However, in 
many cases the available exposure data is limited and it is thereby proposed, for such cases, 
that an estimate of the 50th percentile is used as an indication what can realistically be 
assumed when building the exposure scenario. In considering the appropriate measure of 
the typical value it should be recognised that the exposure estimation of the baseline 
situation (i.e. without RMM) and the effectiveness of the RMM must be considered 
together.  Multiplying two “worst case” values would result in extremely conservative and 
unrealistic estimates of risk.  Following this line of reasoning, using a more conservative 
estimate for effectiveness is not reasonable since the baseline exposure estimate of the ES is 
also based on a worst case. 


 Quantity of material used / released - For substances that are applied in exposure 
scenarios where a known fraction is released into the workplace or into the environment, 
limiting the use of the substance can be considered as a RMM.  When defining the 
effectiveness of such measure, it should be considered whether the reduction in exposure 
level is proportional to the reduction in the quantity used. 


 Elimination of a task within the exposure scenario - Measures which eliminate parts of 
or entire process steps- e.g. providing the material in pre-weighed quantities- can be 
introduced as a RMM.  By doing so the exposure related to this specific task is effectively 
eliminated and will not contribute anymore to the overall exposure. The effectiveness of 
this measure is assumed to be 100%.  


 Degree of capture - There may be a variety of release sources at a single facility. Releases 
from single process steps, unit operations or equipment may be captured effectively. 
Diffuse releases for instance from leakages at pipes and connections are however difficult 
to capture. 
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 Effectiveness of consumer RMMs - It is difficult to estimate real effectiveness values for 
consumer RMMs that depend on an action by a consumer. High uncertainty exists about 
consumer behaviour, which might be driven by consumers’ perception of the potential 
hazards of the products (e.g. in a study by Heinemeyer et al. (2006) 30% of German 
consumers followed instructions of manufacturers when cleaning floors, whereas in the 
case of impregnation sprays this was 80%). Efficiencies of these RMMs can therefore only 
be applied with caution in consumer exposure estimation, e.g. by giving the range of 
exposure level illustrating exposure when RMMs are applied- RMMs not applied.  


 


R. 13.4 RMM library 


R.13.4.1 Aim of this section 


This section provides details to the registrants on how to use RMM library to find suitable RMMs 
and OCs for incorporation into their exposure scenarios to demonstrate control of risks. The library 
addresses the control of exposure to consumers, environment and workers. The following chapters 
give a brief introduction into the functionalities of the RMM library whereas a more detailed 
explanation of the practical use of the library is provided in the library itself. 
 
For the purpose of this section and the library, “RMM” will be the term used for both RMM and 
OC. 


R.13.4.2 RMM Library Description 


The RMM library is an EXCEL spreadsheet that is ‘made up’ of three parts: 


 The library containing RMMs / OCs and details of their effectiveness; and 
 Lists of information sources for consumers, environment and occupational measures. 
 A practical guide to use the library  


The criterion, which all entries should meet for inclusion into the library, is that they must help in 
the management of risk to human exposure or environmental exposure, regardless of their primary 
purpose, because in their absence the likelihood of exposure is higher.  


On this basis, it is possible to ‘capture’ both RMMs and OCs into one library structure (each 
RMM/OC is listed once and has been given a unique number). Worksheet “Individual Measures” 
(worksheet 3) 


The core part of the RMM Library is contained within one large worksheet (this is the third 
worksheet). It has not been sub-divided into separate worksheets or sections since the primary 
purpose of the spreadsheet is simply a ‘data bank’ for the storage of RMMs rather than a ‘front end’ 
retrieval system.  
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In terms of structure, the library is organised according to the occupational hygiene concept of 
‘hierarchy of control’ as outlined in the Chemical Agents Directive. The reason for adopting this as 
the structural basis for the Library is that it allows for one library containing occupational, 
consumer and environmental measures, as well as also ensuring that occupational RMMs can still 
be selected according to the priority order governed by the ‘hierarchy of control’ concept. For 
consumer and environmental measures, the hierarchy is purely an organisational system for the 
storage of RMMs. The Chemical Agents Directive, Article 6, defines occupational ‘hierarchy of 
control’ in order of priority from the top down as: 


Elimination, substitution2; 
Engineering work controls (e.g. design of work process); 
Collective protection measures (e.g. adequate ventilation); and  
Individual protection measures (e.g. personal protective equipment). 


R.13.4.2.1 RMM/OC Category 


In the Library, this organisational concept is referred to as the 'RMM/OC Category'  


There are nine categories, which are listed in the following order (this reflects the ‘hierarchy of 
control’ concept for occupational control): 


 Product-substance related; 
 Marketing and use related; 
 Process control /change; 
 Ventilation/discharge control; 
 General dilution ventilation; 
 Organisational; 
 Good hygiene practices & housekeeping;  
 Personal protective equipment; and  
 First aid measures 


 


Within this overall structure, all RMMs (and OCs) for the control of exposure to consumers and the 
environment have been allocated to the respective categories.        


R.13.4.2.2 Substance properties 


RMMs listed in the Library may have limitations in its general applicability for a broad variety of 
different substances. Therefore - where appropriate - generic substance properties are indicated for 
which the RMM is applicable. Where no indication is given it must be checked on a case-by-case 
basis whether the RMM can be used for the specific situation as substance properties may have an 
influence on the effectiveness and/or general applicability.  


A particular column has been used to identify those RMMs which are suitable for managing risks 
stemming from physicochemical hazards (e.g. flammability / explosivity).  


                                                 


2 Elimination and substitution of a substance are not a RMM to be reflected in an ES as the registrant will not provide 
an ES for uses in which the substance is substituted. In such cases the registrant will either not cover the use in his CSR 
or he advices against the use. 
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R.13.4.2.3 RMM/OC General Name 


The categories are sub-divided into types, which are referred to as 'RMM/OC General Name 
(Type)'. In the Library the types are highlighted as shaded bold green text and are located within the 
main body of the spreadsheet under the ‘Categories’ i.e. there is no individual column for this. 
Under each ‘General Name (Type)’ there are ‘check’ boxes containing ‘crosses’ (X) that are used to 
show the category in which it fits – e.g. the type “Automation and enclosure” is referred to in the 
“Process Control / Change” category. This heading allows for further organisation of the library 
records; for example, the category ‘Product-Substance Related’ is divided into: 


 Limiting concentration of hazardous or non-hazardous ingredient; 
 Change of physical state (e.g. powder  pellet); 
 User friendly packaging (reducing handling); and 
 Info / Guidance / Manual other than label and safety data sheet. 


‘RMM/OC General Names (Types)' are not fixed, thereby allowing for the possibility of adding 
further names (types) under each main ‘Category’ in the future, providing that there is a valid 
reason for doing so e.g. grouping of similar RMMs. For document control and audit purposes, it is 
recommended that only the library administrator should do this. It is envisaged that there will be a 
central control point / organisation that will have overall responsibility for maintenance and 
updating of the RMM Library. 


Under the ‘RMM/OC General Name (Types)’ headings, names of specific RMMs can be found in 
the column ‘RMM/OC Specific Name’. Each entry is only listed once. Where possible, these are 
given in general terms rather than specific i.e. neither values nor parameters are used. As is the case 
for the ‘RMM/OC General Name (Type)', the quantity of listed RMM names is not restricted. 
However, as has already been mentioned, document control is important to ensure that the text 
being used is also ‘standardised’ (where appropriate). For each RMM, a ‘Brief Description’ is 
given to further define the RMM as well as ensuring that there is ‘common’ 
interpretation/understanding.  This is particularly important, as the RMM Library will be used 
across Europe. For example, “Advice against misuse of product” (Specific Name) has the following 
brief description: 


“(i) Do not use for …   . (ii) Do not mix with ...  . (iii) Keep away from… e.g. heat. (To be 
specified by the manufacturer)” 


In addition to the above, each RMM is assigned a ‘Unique Number’ i.e. a reference number. The 
numbering is purely for future manipulation of RMMs into a database tool but may be used for 
communication purposes in the extended SDS as well if reference to the library should be made to 
provide further details or links to additional information. 


R.13.4.2.4 Integrated RMMs 


The category "integrated RMM necessary" is intended to facilitate the development of a risk 
reduction strategy and is providing some links to other RMMs which may be needed to avoid shift 
of risk to other compartments. The examples given are indicative only and neither prescriptive nor 
exhaustive. They need to be checked against existing infrastructure at the production site or other 
boundary conditions (e.g. availability/capability of public treatment facilities). An example is given 
in the worksheet "integrated RMM" which explains the logic of RMM interdependencies. 
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R.13.4.2.5 Estimation and documentation of RMM effectiveness in the library 


Effectiveness of individual RMMs is quantified in the library in those cases where 
technical/scientific evidence is available. Only in cases where an exposure could be excluded by the 
nature of the production/application process or by technical or organizational means a 100 % 
effectiveness value would be assumed. 


In practice the effectiveness of different RMMs varies due to its dependence on several factors e.g. 
proper maintenance, substance type, substance properties etc and therefore cannot be adequately 
described by a single value.  This is addressed within the Library through the use of two descriptors: 
a “typical default value” (an estimate of the 50th percentile) and a “maximum achievable” value 
(best practice).  


Often the effectiveness of measures relates to the substance properties, such as the effectiveness of 
respiratory protection which can be limited in its use to dusts or vapours. The library indicates such 
limitations by assigning applicability to general substance properties in a separate category. 
Engineered RMMs, however, like waste water treatment (e.g. aerobic biological degradation) or 
exhaust gas treatment (wet scrubber) may need detailed cross-check of biodegradability or 
absorption behaviour of a given substance before assigning an effectiveness value. The 
effectiveness of a measure may also be related to the starting concentration and thus generic figures 
on effectiveness of measures should be associated with information on the related concentration 
ranges.    


Specifically in relation to nanomaterials, particle size can affect the performance of RMM and the 
effectiveness should not be assumed to be the same for nanomaterials as for substances in general. 
Such assumptions must be  based on appropriate justification. 


For some RMMs it would be inappropriate to give any figure due to the fact that no quantitative 
information is available or because these are strongly dependent on the local operational conditions 
and the skills of the user.  In those cases a qualitative assessment can be given to indicate the 
potential of risk reduction by introducing a qualitative scale (Low; Medium; High) to indicate the:   
“potential” of the RMM in given (ideal) conditions:  


  High: reduction in exposure of more than one order of magnitude can be achieved (> 90% 
effectiveness) 


  Moderate: In practice, reduction in exposure is less than one order of magnitude (<90%) and 
very dependent on the circumstances of use. But in general the measure is considered suitable 
for the context defined in the library. 


 The “low” effectiveness indicates that the RMM will usually not have a major effect on 
exposure or emission reduction. 


 
In addition to these text characters, there is also a text element for when effectiveness is not 
applicable (na) to specific RMMs. For example local exhaust ventilation is a measure that is used to 
control inhalation exposures in the workplace and is only seldom used by consumers. If ‘cells’ 
within this section are not completed with either a numerical or text character(s) an effectiveness 
indication has not been assigned yet.  


The effectiveness section of the Library is constructed in a manner that takes into account both the 
route of exposure and the exposure target group. By using this approach, multiple efficiencies can 
be covered since RMMs often have other benefits in reducing exposure, in addition to their primary 
control purpose e.g. a glove box is primarily used to prevent skin contact, yet it also reduces 
exposure by inhalation.  
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In the Library, target groups are defined as: 


 Consumer,  
 Environment,  
 Human exposure from the environment, and  
 Worker. 


Routes of exposure to humans are by: 


 Inhalation, 
 Dermal, and 
 Oral. 


Emissions to environment are into: 


 Air,  
 Soil, and 
 Water. 


R.13.4.2.6 Further Library Headings: 


To the right of the efficiency section of the Library, there are three further columns: ‘Remarks’, 
‘Source’ and ‘Details of Source’. The first of these provides additional information on the use of 
the RMM such as details on the critical control points that should be followed when applying the 
RMM. The second column, ‘Source’, is self-explanatory. The final column contains either the 
‘standard exposure scenario’ name from the exemplification case studies or details on the source 
reference e.g. for IPPC this is listed as “BAT (Best Available Technique) Reference Document - 
Chemical Sector”. This ultimate column is particularly important since it provides details on the 
industry sector, as well as details on whether the RMM is used for protection of consumers, 
environment or workers. In this respect, the user of the library is able to search for specific RMMs 
that are typically used within their industry.  


R.13.4.2.7 Sector packages (Worksheet 4) 


For ease of use, (sector) packages are listed in a different workbook to the ‘Individual Measures’. 
The list contains packages of RMMs / OCs that are typically implemented within industry sectors. 
These packages are essentially ‘collections’ of measures that have been composed by Regulators 
such as COSHH Essentials (UK HSE), exposure scenario case studies and industry sector groups. 
The structure of the spreadsheet workbook is almost identical to that for the ‘Individual Measures’, 
with the difference being some additional columns at the front to allow for entry of industry sectors, 
product category, process and RMM package name to specify the exposure situation covered by this 
set of RMMs. 


It is indeed the responsibility of the respective sector to ensure that the RMM package identified for 
an exposure scenario is generally accepted within the sector and suitable to manage the risks.  If 
alternative RMMs are possible indication should be given in the package as such or an additional 
package should be added to the worksheet.  
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R.13.4.2.8 Lists of RMM Information Sources (Worksheets 7-10) 


Key-information sources, for the RMMs within the Library, are provided in these worksheets. The 
listed sources are intended to provide a starting point to the user on good practice guidance. Quoted 
sources are mainly freely available and website links are provided for many of these. These lists are 
not fixed, meaning that further source materials could be added into future versions of the RMM 
Library. Actual given entries are just providing those sources which have been currently used to 
underpin the RMMs specified in this library. 


For each source, the following details are given: 


 Reference; 
 Title / Source; 
 Description; 
 Web link; and 
 Comments (for occupational, conclusions from the Work Package 1 (WP1) scoping study - 


“Development of the concept of Exposure Scenarios” are also given). 
 Accuracy / Reliability / Strength of data 


The listed sources of RMM information are organised into one of four worksheets: 


 Worksheet 7 – occupational sources (workplace exposures including professional users); 
 Worksheet 8 – environmental sources (external to the workplace); 
 Worksheet 9 – consumer sources; and 
 Worksheet 10- general references (providing generic guidance on RMMs) 


 


Sources listed in the occupational worksheet are organised under the following headings: 


 General reference; 
 Physicochemical hazard (fire, explosion, reactive chemistry); 
 PPE 
 Ventilation (general dilution and control); 
 Exposure monitoring; 
 Health Surveillance; and 
 Industry sector / branch specific guidance. 


 


For environmental and consumer RMMs, the number of source materials listed are considerably 
fewer. The environmental list also contains details on the status of the IPPC BAT Reference 
(BREF) documents. Recommendations taken from the BREFS are helpful as basic information, but 
it must be noted that these are solely guidance documents. 


 
In compiling these lists, the following criteria were used for selecting source materials: 


 Credibility i.e. the source is of an authoritative nature; and 
 Ease of availability. 


 
The list is not exhaustive and it deliberately does not include measures such as worker 
education/qualification, organisational level of know-how (e.g. professional/industrial 
vs. non professional) and availability of management systems (e.g. OHSAS 18001). 
Many of the references quoted have been taken from the Final Report of the Scoping 
Study for WP1 (Development of the concept of Exposure Scenarios). 
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R.13.4.3 Using the RMM Library 


Upon opening the spreadsheet, the user will find the ‘Guidance on using library’ worksheet (this is 
the first worksheet). This “guidance” is providing practical advice on how to use the various 
worksheets based on some screenshots. By choosing the worksheet buttons or the links given at the 
top (“click here to”) the Library user will be taken to the respective sections by clicking on the text.  


The second work page (“RMM library introduction”) tabulates the nine ‘RMM/OC Categories’ and 
the sub-divisions of these, which are referred to as the ‘RMM/OC General Names (Types)’. To 
make the Library more user-friendly the ‘General Names (Types)’ have been linked with the actual 
section of the Library on the third worksheet. For example, if a user were to click on “Change of 
physical state” they will be taken to the RMMs within that section of the Library. 


R.13.4.3.1 Finding RMM information 


Finding appropriate information about individual RMMs/OCs or RMM packages the user of the 
library can choose to use either 


 the respective worksheet and start searching for specific details for individual RMM 
measures or 


 the RMM package worksheet for sector specific/ exposure specific combination of 
individual RMMs packages which have proven its functionality in practical life.   


If the registrant uses different RMMs compared to those given within a particular exposure scenario 
he can use the unique numbering given in the left column to find suitable alternatives in the 
worksheet “individual measure” by using the hyperlink or he can either carry out a general search 
by going through the most appropriate section of the Library or he could use the ‘Find’ function 
within EXCEL (located under the ‘Edit’ drop-down tab) to search for more specific information.  


Navigation and Printing 


To aid the user in navigating though the RMM Library, the worksheet has been set-up to allow 
vertical scrolling whilst maintaining the title headings at the top of the screen. In addition, the 
columns to the right of the ‘RMM/OC Specific Name’ are set up for horizontal scrolling thus 
enabling the user to see other data columns whilst keeping reference to the actual RMM/OC being 
looked at. Furthermore, for ease of printing the work sheet is set-up so that all column headings 
(titles) will be printed at the top of each page.  


R.13.4.3.2 Data Usage 


Once the RMM/OC has been identified, the user will need to first check that this is suitable for the 
intended control purpose i.e. that it is suitable to protect the target group (consumer, environment, 
human exposure from the environment or workplace) identified within the exposure scenario and 
whether he has to consider shift of risks between target groups. If it is suitable, the user will then 
need to check whether there is a numerical value (percentage) for effectiveness i.e. a default value 
and / or maximum achievable value.  
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For cases where this is available, the user should first take the default effectiveness value and check 
it against the predicted exposure or emission concentration from the Exposure Scenario and 
calculate the resulting decrease in concentration.  This can be compared with the DNEL/PNEC to 
see whether this is sufficient to demonstrate control of risks. If not, the Registrant must then look at 
the maximum achievable value. If this is suitable, i.e. the risk management measure reduces 
concentration to below the DNEL/PNEC, the Registrant must ensure that the downstream user is 
capable of operating at the assumed level of RMM effectiveness (this may require specific 
substance testing such collection of ‘real-life’ monitoring data).  


 29







CHAPTER R13 – RISK MANAGEMENT MEASURES AND OPERATIONAL CONDITIONS 


30 


Appendix 13-1 Indicative list of substance-specific risks during waste life stage 


 Thermal decomposition and particle emission: Incineration of metal containing waste can lead 
to wide disperse emission of metals to air and water. Make sure that these emissions are taken 
into account in the exposure assessment. Inform DUs about the recovery schemes applicable to 
their products. Inform DU about any threshold related to metal inputs into waste or co-
incineration.  


 Evaporation or leaching out of substances with PBT properties: Substances regarded as PBTs or 
vPvBs in the CSA or which are listed according to article 59 due to equivalent level of concern 
need particular attention regarding the waste life stage. Establish, case by case, the emission 
from any waste disposal operation relevant for this substance. 


 Formation of break-down products during thermal treatment: Certain substances could form 
toxic, persistent and bioaccumulative break down products under thermal stress during recovery 
or other waste treatment operations (e.g. halogenated flame retardants in plastic/copper 
composite material). Make sure that the CSA addresses this source of emission and exposure, 
based on the available literature. Inform the DU about the required conditions during treatment 
of the substance in its waste life stage (in preparation or article) to avoid formation of such 
products  


 Water-soluble contaminants: Depending on the applied processes and activities, substances may 
be contained in aqueous waste streams after downstream use. Make sure that these fractions are 
taken into account in emission and exposure assessment. Inform DUs about substance properties 
impacting on the distribution behaviour in waste separation techniques and biological treatment. 
Provide advice where chemical-physical destruction techniques may be needed.   


 Formation of separate organic phase: Organic substances used in paints for spray applications 
may be contained in the water phase of paint sludge from overspray to be treated in waste 
operations. 


 Formation of emulsions: Organic substances used in lubricants may be contained in the water 
phase of oil-water mixtures or emulsions to be treated in waste operations.  


 Exposure to dust or fume during high energy stripping: Dismantling of articles containing the 
substance may be connected with exposure of workers to dust or fumes. Make sure that the CSA 
covers a suitable exposure scenario related to occupational exposure. This may be particularly 
relevant with regard to dismantling of vehicles, electric/electronic goods and buildings.   





		DOCUMENT HISTORY

		R.13 RISK MANAGEMENT MEASURES

		R. 13.1 Aim of section

		R. 13.2 Operational conditions and risk management measures

		R.13.2.1 Physical form of product and product specifications

		R.13.2.2 Operational conditions and risk management measures related to workers

		Duration and frequency of exposure

		Applied amount of chemical

		Temperature

		Containment of process

		Capacity of surroundings

		R.13.2.2.1 Iteration of occupational RMMs and OCs



		R.13.2.3 Operational conditions and risk management measures related to consumers

		Duration and frequency of exposure

		Applied amount of chemical

		Temperature

		R.13.2.3.1 Iteration of RMMs and OC related to consumers



		R.13.2.4 Operational conditions and risk management measures related to the environment

		Containment of process

		Duration and frequency of exposure

		Applied amount of chemical

		Temperature

		Capacity of surroundings

		R.13.2.4.1 Iteration of RMMs and OC related to the environment



		R.13.2.5 Operational conditions and risk management measures related to substances in articles

		R.13.2.6 Operational conditions and risk management measures related to the waste life stage 



		R. 13.3 Effectiveness of RMMs

		R. 13.4 RMM library

		R.13.4.1 Aim of this section

		R.13.4.2 RMM Library Description

		R.13.4.2.1 RMM/OC Category

		R.13.4.2.2 Substance properties

		R.13.4.2.3 RMM/OC General Name

		R.13.4.2.4 Integrated RMMs

		R.13.4.2.5 Estimation and documentation of RMM effectiveness in the library

		R.13.4.2.6 Further Library Headings:

		R.13.4.2.7 Sector packages (Worksheet 4)

		R.13.4.2.8 Lists of RMM Information Sources (Worksheets 7-10)



		R.13.4.3 Using the RMM Library

		R.13.4.3.1 Finding RMM information

		Finding appropriate information about individual RMMs/OCs or RMM packages the user of the library can choose to use either

		Navigation and Printing



		R.13.4.3.2 Data Usage










Guidance for Annex V


Reference name: Guidance for Annex V

[bookmark: _GoBack]
Description: This document describes the exemptions from the obligation to register in accordance with Article 2(7)(b) of the REACH Regulation.




G U I D A N C E  


 


Factsheet 
Guidance on data sharing 
 


ECHA-12-GF-01-EN 


Date: May 2012 


Guidance on data sharing 
The European Chemicals Agency 
(ECHA) is issuing a series of Fact 
Sheets which provide a structured 
overview of each REACH Guidance 
Document published by the Agency.  
 
These Fact Sheets are available in the 
following 22 languages: Bulgarian, Czech, 
Danish, Dutch, English, Estonian, Finnish, 
French, German, Greek, Hungarian, Italian, 
Latvian, Lithuanian, Maltese, Polish, 
Portuguese, Romanian, Slovakian, Slovenian, 
Spanish and Swedish. 


A Guidance Fact Sheet provides a short 
summary of the key aspects of the respective 
REACH Guidance Document including 
bibliographic information and other 
references.  


If you have questions or comments in relation 
to this Fact Sheet, please send them by 
e-mail to: info@echa.europa.eu, quoting the 
Fact Sheet reference, issue date and 
language version, given above.  


WHO SHOULD READ THE 
GUIDANCE ON DATA SHARING? 


The Guidance on data sharing has been 
developed for companies who manufacture 
chemical substances or import them into the 
European Community. An updated version of 
the Guidance on data Sharing was released in 


April 2012 and this factsheet has been 
updated to reflect the changes.  


Multiple registrants of the same substance are 
required to share data in the context of a 
registration under the REACH Regulation. 


The guidance is a valuable source of 
information both for companies inside and 
outside the European Union, if their products 
are exported to the EU. Data holders such as 
downstream users, manufacturers/ importers 
of substances in quantities below 1 tonne per 
year, research organisations, laboratories, 
universities, Non-Governmental Organisations 
(NGOs), etc, may also find the guidance 
useful if they possess studies or other 
relevant technical data on substances and are 
willing to share them.   


WHAT IS THE GUIDANCE ON DATA 
SHARING ABOUT? 


The Guidance gives practical support to 
companies to help them fulfil their obligations 
related to the sharing of data on both 
phase-in and non phase-in substances. 


The guidance also explains what ECHA has 
implemented to facilitate the sharing of data. 
In addition the guidance illustrates the 
mechanisms set up to help companies to 
resolve data sharing disputes in cases where 
the parties fail to reach an agreement. 


The Guidance also covers the following topics: 
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 Joint submission of data and conditions for 
opting out; 


 Examples of cost sharing mechanisms; 
 Forms of cooperation, including consortia; 
 EU Competition Law aspects; 
 Issues related to Confidential Business 


Information (CBI). 
 
Data sharing concerns in particular 
information related to the intrinsic properties 
of substances. It is obligatory to share studies 
involving vertebrate animals, as one of the 
main objectives of REACH is to avoid 
unnecessary animal testing. For other tests, 
REACH encourages the sharing of data in 
order to reduce costs for companies. 


The process of data sharing may involve 
activities that are sensitive with regard to the 
protection of CBI or compliance with EU 
competition law. The guidance explains when 
companies should act carefully in order to 
avoid the disclosure of CBI or a breach of EU 
competition law. With regard to the disclosure 
of CBI, it should be noted that the REACH 
Regulation provides for the possibility to 
appoint a Third Party Representative if a 
company does not want to be visible during 
certain REACH processes, including 
discussions on data sharing. 


The data sharing obligations are similar for 
phase-in and non phase-in substances. 
However different procedures need to be 
followed in cases where registrants do not 
reach an agreement on the sharing of 
information. 


Data sharing for phase-in substances 
that have been (late) pre-registered  
Potential registrants wishing to benefit from 
the extended registration deadlines for 
submitting registration dossiers for phase-in 
substances were required to pre-register 
these substances. The pre-registration period 
was from 1 June 2008 to 1 December 2008. 
First-time manufacturers and importers can 
still late pre-register (as per Article 28(6) of 
the REACH Regulation) if they do so within six 
months of first manufacturing or importing 
the substance in quantities of 1 tonne or 
more per year, and no later than 12 months 
before the relevant deadline for registration.  


Companies that pre-registered or late pre-


registered the same substance are required to 
assemble in a Substance Information 
Exchange Forum (SIEF). A SIEF is not a legal 
entity or consortium, but rather a forum to 
share data and other information. 


The principal aims of a SIEF are to:  


 facilitate data sharing for the purposes of 
registration;  


 agree on the classification and labelling of 
the substance (where there is a difference 
in the classification and labelling between 
the potential registrants). 


It is important to note that ECHA will not 
participate in the discussions within individual 
SIEFs. 


Data holders that possess data on substances 
may voluntarily join a SIEF and share data. 
They can notify, based on the list of pre-
registered substances, their interest in joining 
a SIEF as a data holder at any time via 
REACH-IT (see Chapter 3 of the ECHA 
Guidance on data sharing). 


Each SIEF is to remain operational at least 
until 1 June 2018. However the SIEF activities 
may continue after this date.  


As a first step, the SIEF participants establish 
the identity of the substance . The Guidance 
for identification and naming of substances 
under REACH gives guidance on how to 
determine the "sameness" including several 
examples and should be read carefully. 


Within the SIEF, participants must react to 
requests for information from any other 
participant and must agree on the sharing of 
data and costs related to existing studies. 
Where no relevant study involving tests is 
available, SIEF participants must agree who is 
to carry out the tests on behalf of the other 
participants. 


During the negotiations on sharing data and 
their related costs, disputes may result from a 
disagreement on who should conduct a new 
study or on the conditions for sharing existing 
vertebrate studies. The REACH Regulation 
provides ECHA with remedies to support the 
resolution of these disagreements, as 
explained in section 3.4 of the ECHA Guidance 
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on data sharing. ECHA may specify which 
registrant shall perform the test, give 
permission to refer to the necessary 
information, to proceed without the 
information or prevent a registrant from 
proceeding with registration.  


The REACH Regulation also sets the rules 
describing which data1 must be submitted 
jointly by a lead registrant acting on behalf of 
the other registrants of the same substance. 
In some cases, that must be well justified, a 
registrant may decide to opt out from the 
joint registration dossier for some information 
which otherwise should be submitted jointly. 
In any case the registrant shall remain a 
member of the joint submission. The 
conditions for opting out are further explained 
in section 6.3 of the ECHA Guidance on data 
sharing. 


Data sharing for non-phase-in 
substances and phase-in substances 
that have not been (late) pre-
registered 
Data sharing for non-phase-in substances and 
phase-in substances that have not been (late) 
pre-registered is initiated after the inquiry 
process, which provides for the determination 
of whether the same substance has already 
been registered and informs the potential and 
previous registrants of each other’s names 
and addresses. In this way the inquiry 
process facilitates contact between companies 
to arrange for the sharing of data and costs. 


If the same substance has been registered 
within the previous 12 years, any new 
registrant must request from the previous 
registrant(s) the information involving tests 
on vertebrate animals, which they require to 
fulfil their registration obligations. For studies 
not involving tests on vertebrate animals, but 
which they require for their registration, they 
may request the information from the 
previous registrant(s). 


Both the new and the previous registrants 
have the obligation to make every effort to 
agree on the conditions of sharing the data 
and its costs. Any technical data submitted in 


                                          
1 Article 11 of the REACH Regulation specifies the data 
which should be submitted jointly and those which should 
be submitted individually by each registrant. 


the framework of a registration more than 
12 years previously can be used, without 
compensation, for the purpose of registration.  


During the negotiations on sharing data and 
their related costs, disputes may result from a 
disagreement on the conditions for sharing 
existing studies. The REACH Regulation 
provides ECHA with remedies to support the 
resolution of these disagreements, as 
explained in section 4.9 of the ECHA Guidance 
on data sharing. ECHA may give permission 
to the new registrant to refer to the 
necessary information. 


In addition to the data sharing obligations, 
multiple registrants of the same non-phase-in 
substance (or non (late) pre-registered 
phase-in substance), must comply with their 
joint submission obligations. Therefore they 
need to identify a lead registrant that will 
submit the joint registration dossier on their 
behalf. Also in this case a registrant if well 
justified may decide to opt-out for certain 
information which should otherwise be 
submitted jointly. 


HOW TO READ THIS GUIDANCE 
DOCUMENT? 


The Guidance is structured so that the reader 
is directed to the chapters that are relevant to 
him. 


- The introductory chapters 1 and 2 contain 
an overview, including links to other guidance 
documents, and describe the relevant legal 
framework. 


- Chapter 3 describes the full data sharing 
process for phase-in substances: (late) pre-
registration, SIEF formation, data sharing and 
the system in place to resolve possible 
disputes within a SIEF. In particular an 
explanation is given of who the participants 
within a SIEF are, distinguishing between 
potential registants and data holders, 
describing what the obligations of the 
participants are and how a SIEF should work. 
The chapter describes the rules for data 
sharing within a SIEF, starting with the 
gathering of available information, up to the 
submission of data in the technical dossier. A 
description of how ECHA deals with data 
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sharing disputes has been added. 


- Chapter 4 describes the full data sharing 
process for non-phase-in substances. In 
particular the guidance describes the inquiry 
process (e.g. which substances are subject to 
this process, what information has to be 
submitted). The chapter details the rules for 
data sharing after an inquiry and the 
mechanisms implemented by ECHA to 
manage disputes. The Guidance on data 
Sharing further describes in more detail the 
obligations of the registrants and the rules for 
data sharing, starting with the gathering of 
available information, up to the submission of 
data in the technical dossier. 


- Chapter 5 contains guidance on cost 
sharing, starting with how to value a study 
based on two approaches: historic costs 
versus replacement costs. Subsequently, 
mechanisms for cost allocation and 
compensation are described. The guidance 
contains several examples of models for 
sharing the costs.  


- Chapter 6 contains guidance on joint 
submission. The conditions and criteria for 
opt-out are described followed by the 
consequences and remaining obligations for 
the potential registrant. 


- Chapter 7, 8 and 9 provide guidance on 
specific topics related to data sharing: EU 
competition law, forms of cooperation 
including consortia and CBI. 


KEY ASPECTS 


Sameness of substances 
The sameness of substances is a key concept 
with regard to data sharing and joint 
submission of registration. The criteria to 
verify whether substances can be regarded as 
being the same can be checked in Chapter 5 
of the ECHA Guidance for identification and 
naming of substances under REACH and CLP. 
These criteria should be regarded as a 


common basis for identifying and naming a 
substance. 


Joint submission obligation  
When a substance is manufactured or 
imported by more than one company, the 
companies are required to submit certain 
information together. This is called the ‘joint 
submission of data’ and applies to both 
phase-in and non-phase-in substances. 
Registrants are required to jointly submit 
information on the intrinsic properties of the 
substance, its classification and labelling and 
testing proposal(s) (if any). They may, if they 
agree to do so, also jointly submit the 
chemical safety report and the guidance on 
safe use.  


Every registrant remains individually obliged 
to submit a registration dossier for each 
substance, because, in particular, certain 
company-specific information has to be 
provided separately for each registration.  


LINKS TO RELATED MATERIAL 


REACH Regulation EC No 1907/2006 


REACH Guidance: this section of the ECHA 
website is a single point of access to general 
and detailed technical guidance on REACH.   


Guidance Fact Sheets and Frequently Asked 
Questions can be found in the “Support” 
section of the ECHA website.  


Bibliographic information of the 
GUIDANCE DOCUMENT 


The Guidance on data sharing can be 
downloaded from the ECHA website (link 
above).  
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PREFACE 


Article 2(7)(b) of the Regulation (EC) No 1907/2006 (REACH) and its amendment by 
Regulation (EC) No 987/2008 of 8 October 2008 sets out criteria for exempting 
substances covered by Annex V from the registration, downstream user and evaluation 
requirements. These criteria are formulated in a very general way. This guidance is 
intended to give more explanations and background information for applying the different 
exemptions and give clarifications when an exemption could be applied and when not. It 
should be noted that the companies benefiting from an exemption must provide the 
authorities (on request) with appropriate information to show that their substances 
qualify for the exemption. Where reaction products are exempted under Annex V as 
amended by Regulation (EC) No 987/2008, the occurrence of which is, however 
foreseeable and which may have consequences for risk management measures, 
appropriate safety information must be communicated through the supply chain in 
accordance with title IV of the Regulation. 


The guidance below follows the same order of the entries in Annex V of the REACH 
regulation as amended by Regulation (EC) No 987/20081.  


1 The reference to Regulation (EC) No 987/2008 amending Regulation (EC) No 1907/2006 is implicitly 
assumed by mentioning of Annex V in this guidance document. 
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Version Comment Date 


Version 1  31/03/2010 


Version 1.1 


Corrigendum covering the following: 


Removal of the part of the footnote 
(footnote 15 on page 30 of version 
1.0) concerning vegetable oils, fats 
and waxes obtained from genetically 
modified plants stating that “Guidance 
on this topic is under development”. 


Update of legal references in the text 
discussing  entry 8 


Minor editorial corrections 


(Please note that references to 
Directive 67/548/EEC and 
1999/45/EC have not been amended 
in the discussion of entries in Annex V 
for which the legal text still refers to 
this legislation). 


November 2012 







Guidance for Annex V                                            Version 1.1 – November 2012 


 


TABLE OF CONTENTS 


 


ENTRY 1...............................................................................................................1 


ENTRY 2...............................................................................................................1 


ENTRY 3...............................................................................................................2 


ENTRY 4...............................................................................................................3 


Subparagraph (a) ................................................................................................4 


Adhesion promoters ..........................................................................................4 


Agglomerating agents .......................................................................................4 


Antifoamer or defoamer.....................................................................................4 


Antioxidants.......................................................................................................5 


Binder................................................................................................................6 


Carrier ...............................................................................................................6 


Chelating agents ...............................................................................................7 


Coagulants and flocculants ...............................................................................7 


Colorant.............................................................................................................8 


Corrosion inhibitors ...........................................................................................8 


De-emulsifiers ...................................................................................................9 


Desiccant ..........................................................................................................9 


Dewatering agent ..............................................................................................9 


Dispersant .........................................................................................................9 


Filler ................................................................................................................10 


Fire retardants .................................................................................................10 







Guidance for Annex V                                            Version 1.1 – November 2012 


 


Flavouring agent..............................................................................................11 


Flow modifier ...................................................................................................11 


Lubricants........................................................................................................11 


pH Neutralisers................................................................................................12 


Plasticiser ........................................................................................................12 


Precipitation inhibitors .....................................................................................13 


Quality control agents......................................................................................13 


Solvent ............................................................................................................13 


Stabiliser .........................................................................................................14 


Surfactants ......................................................................................................14 


Subparagraph (b) ..............................................................................................15 


Emulsifier ........................................................................................................15 


Lubricants........................................................................................................15 


Viscosity modifiers...........................................................................................15 


Solvent ............................................................................................................16 


ENTRY 5.............................................................................................................17 


ENTRY 6.............................................................................................................17 


ENTRY 7 & 8 – general considerations ...........................................................18 


ENTRY 7.............................................................................................................22 


Minerals...........................................................................................................22 


Ores ................................................................................................................23 


Ore concentrates.............................................................................................24 


Raw and processed natural gas......................................................................24 


Crude oil ..........................................................................................................25 


Coal.................................................................................................................26 







Guidance for Annex V                                            Version 1.1 – November 2012 


 


ENTRY 8.............................................................................................................27 


ENTRY 9.............................................................................................................29 


Vegetable fats and vegetable oils....................................................................30 


Vegetable waxes .............................................................................................31 


Animal fats and animal oils..............................................................................31 


Animal waxes ..................................................................................................31 


Fatty acids from C6 to C24 and their potassium, sodium, calcium and 
magnesium salts .............................................................................................31 


Glycerol ...........................................................................................................32 


ENTRY 10...........................................................................................................33 


Liquefied petroleum gas (LPG)........................................................................33 


Natural gas condensate ..................................................................................33 


Process gases and components thereof .........................................................34 


Cement clinker ................................................................................................34 


Magnesia.........................................................................................................36 


Coke................................................................................................................36 


ENTRY 11...........................................................................................................38 


ENTRY 12...........................................................................................................40 


ENTRY 13...........................................................................................................40 


ATTACHMENT 1: IONIC MIXTURES ................................................................41 


ATTACHMENT 2: YEAST..................................................................................44 







Guidance for Annex V                                            Version 1.1 – November 2012 


ENTRY 1 


Substances which result from a chemical reaction that occurs incidental to 
exposure of another substance or article to environmental factors such as air, 
moisture, microbial organisms or sunlight. 


Most substances present a certain level of instability upon exposure to environmental 
factors such as air, moisture, microbial organisms and the irradiation from sunlight. Any 
reaction products thus formed do not have to be registered as it would be inappropriate; 
they are generated incidentally and without the awareness of the manufacturer or 
importer or downstream user of the original substance. 


For example, the reaction products from the incidental hydrolysis of substances (e.g. 
esters, amides, acryl halides, anhydrides, halogenated organosilanes, etc.) in contact 
with the moisture from the environment are exempted from registration as they fall within 
this criterion. Another example is diethyl ether which may form peroxides after exposure 
to air or light. The peroxides thus formed do not have to be registered by the 
manufacturer or importer of diethyl ether, or by any downstream user or distributor of the 
substance on its own, in a preparation or in an article. Note however that the potential 
risks associated with the reaction products formed in this manner must be taken into 
account in the assessment of the original substance.  


Finally, the decomposition products from paint, where the decomposition is caused by 
the activity of mould and the products from the bleaching of coloured textiles, which 
occurs due to the exposure to sunlight, could also be seen as examples falling under this 
entry. 


ENTRY 2 


Substances which result from a chemical reaction that occurs incidental to 
storage of another substance, preparation or article. 


Substances may present a certain level of inherent instability. The reaction products 
resulting from the inherent decomposition of substances do not need to be registered as 
it would be impractical; they are generated incidentally and without the awareness of the 
manufacturer or importer of the original substance.  


An example of substances that could be covered by this entry are peroxides that are 
formed from ethers (e.g. diethyl ether, tetrahydrofuran), not only when these are 
exposed to light and air (see point 1 above), but also upon storage. These peroxides do 
not need to be registered. Note however, that the potential risks associated with the 
presence of peroxides in ethers must be taken into account in the assessment of the 
ethers. Other examples include partially polymerised drying oils (e.g. linseed oil) and 
decomposition of ammonium carbonate to form ammonia and carbon dioxide (especially 
if stored above 30°C). 


1 
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ENTRY 3 


Substances which result from a chemical reaction occurring upon end use of 
other substances, preparations or articles and which are not themselves 
manufactured, imported or placed on the market. 


This entry covers substances which are generated during the end use of other 
substances, preparations or articles.  


The end use of a substance on its own, in a preparation or in articles can result in an 
intended (or unintended) chemical reaction. However, provided that the reaction 
products obtained can neither be regarded as having been generated by any kind of 
manufacturing process nor being intentionally isolated after the “end use reaction” or 
having been placed on the market, then these reaction products are exempted from the 
registration provisions.  


End use means the use of a substance as such, in a preparation or in articles, as a last 
step before the end-of-life of the substance, namely before the substance enters into the 
service life of an article, is consumed in a process by reaction, or is emitted to waste 
streams or the environment2. Please note that the term “end use” is not limited to the 
use of a substance by professional or private consumers but includes any intended 
downstream use of a substance in the supply chain, provided it is not part of a 
manufacturing3 process of a substance.  


Examples of substances covered by this entry are the products resulting from the end 
use of adhesives and paints, combustion products of fuels during their use in vehicles, 
and the reaction products of bleaching agents during washing of textiles. 


Example: 


A specific example is sodium percarbonate used in the detergent industry as a bleaching 
agent. During the washing process sodium percarbonate decomposes into hydrogen 
peroxide and sodium carbonate. These two substances are reaction products obtained 
during the end use of sodium percarbonate and are therefore exempted from the 
registration obligation whereas sodium percarbonate requires registration.  


 


 


 
2 Guidance on information requirements and chemical safety assessment, Chapter R.12: Use descriptor 
system, page 8. 
3 According to Article 3(8) “Manufacturing: means production or extraction of substances in the natural 
state”. This means that all intended generations or isolations of substances should be regarded as 
manufacture. See also Guidance on Registration, page 17.  
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ENTRY 4 


Substances which are not themselves manufactured, imported or placed on the 
market and which result from a chemical reaction that occurs when: 


(a) a stabiliser, colorant, flavouring agent, antioxidant, filler, solvent, carrier, 
surfactant, plasticiser, corrosion inhibitor, antifoamer or defoamer, dispersant, 
precipitation inhibitor, desiccant, binder, emulsifier, de-emulsifier, dewatering 
agent, agglomerating agent, adhesion promoter, flow modifier, pH neutraliser, 
sequesterant, coagulant, flocculant, fire retardant, lubricant, chelating agent, or 
quality control reagent functions as intended; or 


(b) a substance solely intended to provide a specific physicochemical  
characteristic functions as intended. 


In some cases the mode of action of a substance performing a specific function involves 
a chemical reaction. The aim is not to manufacture the substance which is thus formed, 
but for example to prevent an unwanted reaction such as oxidation or corrosion (which 
otherwise would take place) or to promote processes such as aggregation, adhesion. 
Therefore, provided that this reaction is not a deliberate manufacturing process of the 
substance(s) resulting from this chemical reaction, they do not need to be registered as 
the risks of the substances generated will be assessed through the assessment of the 
precursors of the reaction.  


Some substances may be covered by both entries 4(a) and 4(b). It is the responsibility of 
the user of the exemption to determine where the substance best fits and document the 
decision. 


It is important to note: 


 The exemption only applies to the substances generated when the substances listed in 
Annex V(4)(a) and (b) function as intended, but it does not apply to the substances 
listed in Annex V(4)(a) and (b) themselves. In other words, the registration obligations 
apply to the manufacture or import of the groups of substances listed in Annex V(4)(a) 
and (b) and where a chemical safety report is required, it should cover the intended 
uses and the risks of the substance(s) generated during the use. 


 The substances resulting from a chemical reaction that occurs when a substance 
belonging to one of the groups listed in Annex V(4)(a) or (b) functions as intended are 
exempted. But the substances thus formed are subject to registration whenever the 
chemical reaction is part of the manufacturing process of the resulting substance 
which is either further processed or placed on the market on its own, in preparations or 
in articles. For example, a neutralisation reaction for the purpose of manufacturing a 
substance is not covered by this rule 


 


3 
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Subparagraph (a)  


In section (a) of this entry, a comprehensive list of groups of precursors for substances 
exempted in accordance with this paragraph is provided. This list of precursors, given in 
alphabetic order for easy retrieval, includes: 


Adhesion promoters 
An adhesion promoter is a substance which is applied to a substrate to improve the 
adhesion of a product to the substrate. The adhesion is created by the formation of 
strong bonds (including both covalent and non-covalent bonds) between the adhesion 
promoter and the surfaces of the products to be bound. In addition, some adhesion 
promoters in a first step chemically react to generate the adhesion properties. The 
substances thus formed during the use of an adhesion promoter are exempted from the 
registration provisions. 


While the adhesion promoter itself is subject to registration, if it meets the necessary 
requirements, any substance generated as a result of chemical reaction when the 
adhesion promoter functions as intended, is exempted from registration, provided it is 
not itself manufactured, imported or placed on the market.  


Example: 


 Silanes are applied to a substrate and hydrolyse into silanols in contact with 
moisture. The substance thus obtained acts as adhesion promoter in a second step. 


Agglomerating agents 


An agglomerating agent is a substance that binds solid particles together to form an 
agglomerate. The agglomeration process can involve chemical reactions between the 
agglomeration agent and the solid particles to be agglomerated.  


While the agglomerating agent itself is subject to registration, if it meets the necessary 
requirements, any substance generated as a result of chemical reaction when the 
agglomerating agent functions as intended, is exempted from registration, provided it is 
not itself manufactured, imported or placed on the market. 


Antifoamer or defoamer 


An antifoamer or defoamer is an additive which is used to prevent or reduce foam 
formation. They work by reducing the surface tension of the liquid to the extent that the 
foam bubbles collapse and thereby destroy the foam which is already formed. 


While the antifoamer or defoamer itself is subject to registration, if it meets the 
necessary requirements, any substance generated as a result of chemical reaction when 
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the antifoamer functions as intended, is exempted from registration, provided it is  not 
itself manufactured, imported or placed on the market. 


 


Antioxidants 


An antioxidant is a substance capable of slowing down or preventing the unwanted 
modification of other molecules (substances) caused by oxidation. Antioxidants inhibit 
oxidation reactions by being oxidized themselves or by removing free radicals. As a 
result, antioxidants are often reducing agents. 


While the antioxidant itself is subject to registration, if it meets the necessary 
requirements, any substance generated as a result of chemical reaction when the 
antioxidant functions as intended, is exempted from registration, provided it is not itself 
manufactured, imported or placed on the market. 


Example: 


 Phenols used as antioxidants, for example 2,6-bis(tert-butyl)-4-methyl-phenol (EC 
No: 204-881-4; CAS No: 128-37-0). This substance will react rapidly with any 
adventitious radicals to form very stable phenoxy radicals which eventually become 
quinone type substances. Neither the radicals nor the resultants quinone type 
substances are subject to registration.  


 


 


The phenoxy radicals generated are very stable due to their ability to build numerous 
mesomeric forms and are not subject to registration. 
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The end-products of the oxidation reaction are also not subject to registration. 


Another example of this could be the production of the reaction product of the 
antioxidant tert-butyl-4-methoxyphenol (EC No: 246-563-8; CAS No: 25013-16-5), used 
to protect fatty acids from oxidation (with oxygen from air). 


Binder 


A binder is a substance used to bind different aggregates and other particles together 
and thereby adding strength to material. The reaction taking place can be either 
chemical or physical.  


While the binder itself is subject to registration, if it meets the necessary requirements, 
any substance generated as a result of chemical reaction when the binder functions as 
intended, is exempted from registration, provided it is not itself manufactured, imported 
or placed on the market. 


Carrier 


A carrier is used to facilitate the transport of another product especially in a technical 
process. Typical examples are: 


Dyes can be chemically bonded to an inorganic support to facilitate the delivery of colour 
to paper in ink jet printing;  


Catalysts can be chemically bound to the support material upon which they are held. 


While the carrier itself is subject to registration, if it meets the necessary requirements, 
any substance generated as a result of chemical reaction when the carrier functions as 
intended, is exempted from registration, provided it is not itself manufactured, imported 
or placed on the market. 


6 







Guidance for Annex V                                            Version 1.1 – November 2012 


Chelating agents 
The function of chelating agents, also called ligands, chelants, chelators or sequestering 
agents is to form a complex. 


While the chelating agent itself is subject to registration, if it meets the necessary 
requirements, any substance generated as a result of chemical reaction when the 
chelating agents functions as intended, is exempted from registration, provided it is not 
itself manufactured, imported or placed on the market. 


It has to be clarified that complexes consisting of chelated ions must be registered if they 
are themselves manufactured, imported or placed on the market. 


Examples: 


 The chelating agent dimethylglyoxime is used as a detecting agent in laboratories for 
detecting nickel via its ability to bind nickel ions into complex compounds. The 
manufacture and import of dimethylglyoxime is subject to registration. However, 
when this chelating agent is used to complex nickel ions in industrial processes, the 
resulting nickeldimethylglyoxime complex does not need to be registered, unless this 
complex is manufactured or imported deliberately or placed on the market itself (e.g. 
by a formulator or importer). 


 Ethylenediaminetetraacetic acid (EDTA) is widely used to chelate metal ions in 
industrial processes. For example, in the textile industry, it prevents metals ions from 
modifying the colours for dyed products. It is also used in the production of chlorine-
free paper where it chelates Mn2+ ions thus preventing the catalytic decomposition 
of the bleaching agent, hydrogen peroxide. While the general registration provisions 
apply to the manufacture or import of EDTA, the substances generated when EDTA 
functions as intended, are not subject to registration provided they are not 
themselves manufactured, imported or placed on the market. 


Coagulants and flocculants 
A coagulant is a chemical substance used to contribute to the molecular aggregation of 
substances present in a solution into particles. 


A flocculant is a chemical substance used to promote the aggregation of suspended 
particles present in a liquid into a macroscopic mass called floc. 


Coagulation and flocculation are two techniques commonly combined and are used for 
instance to remove dissolved organic matter and particles in suspension from water.  


While the coagulant or flocculant itself is subject to registration, if it meets the necessary 
requirements, any substance generated as a result of chemical reaction when the 
coagulant or flocculant functions as intended, is exempted from registration, provided it 
is not itself manufactured, imported or placed on the market. 
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Example: 


 Aluminium sulphate (EINECS4 no 233-135-0; CAS no 10043-01-3) is a coagulant 
used for the coagulation/flocculation process in the purification of water. When 
aluminium sulphate is added to the water to be treated, a complex series of reactions 
(including the hydrolysis of aluminium sulphate) take place that are required for the 
purpose of coagulation and flocculation. While the general registration provisions 
apply to the manufacture or import of aluminium sulphate, the substances derived 
from aluminium sulphate in the coagulation/flocculation process are not subject to 
registration.  


It should be noted that this entry does not specifically mention anti-coagulants, as used 
e.g. to stabilise blood by preventing it from clotting. 


Colorant 
A colorant is used for inducing a change of colour in a product. Examples of colorants 
are dyes or pigments.  


While the colorant itself is subject to registration, if it meets the necessary requirements, 
any substance generated as a result of chemical reaction when the colorant functions as 
intended, is exempted from registration, provided it is not itself manufactured, imported 
or placed on the market. 


Example:  


 When applied to cellulose type fibres (e.g., cotton) the dyes known as 'reactive 
triazine dyes' chemically bind to the cellulose. This gives then high colourfastness. 
The cellulose-dyestuff reaction product does not need to be registered. 


Corrosion inhibitors 
A corrosion inhibitor is a substance that, when added, even in small concentrations, 
stops or slows down corrosion of metals and alloys. One can distinguish between anodic 
and cathodic inhibitors depending on which reaction should be inhibited but both types of 
reaction products are exempted. Chemical corrosion inhibitors build a protective layer on 
the metal by a chemical reaction between the metal which has to be protected and the 
inhibitor.  


While the corrosion inhibitor itself is subject to registration, if it meets the necessary 
requirement, any substance generated as a result of chemical reaction when the 
corrosion inhibitor functions as intended, is exempted from registration, provided it is not 
itself manufactured, imported or placed on the market. 


 


 


 


 


4  EINECS is short for the European Inventory of Existing commercial Chemical Substances.  
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De-emulsifiers 
A de-emulsifier is a substance used to facilitate the separation of two (or more) 
immiscible liquid phases present as an emulsion. A general mechanism of action for the 
de-emulsification is based on the interaction between the de-emulsifier and the 
substance causing the emulsion, and results in the destabilisation of this emulsion. The 
interaction between the de-emulsifier and the emulsifier may for instance consist of a 
chemical reaction between the two substances.  


While the de-emulsifier itself is subject to registration, if it meets the necessary 
requirements, any substance generated as a result of chemical reaction when the de-
emulsifier functions as intended, is exempted from registration, provided it is not itself 
manufactured, imported or placed on the market. 


Desiccant 
A desiccant is a hygroscopic substance that functions as a drying agent, i.e. it withdraws 
moisture from other materials. It can retain water through capillarity or adsorption or by 
reacting chemically. Desiccants are used to dry solvents, gases and solids and lose their 
function as their water retention increases. Silica gel and molecular sieves are examples 
of commonly used desiccants. 


While the desiccant itself is subject to registration, if it meets the necessary 
requirements, any substance generated as a result of chemical reaction when the 
desiccant functions as intended, is exempted from registration, provided it is not itself 
manufactured, imported or placed on the market. 


Example: 


 Calcium hydride (CaH2) is commonly used as desiccant. The mode of action of this 
drying agent is based on the chemical reaction taking place between calcium hydride 
and water, which results in the formation of calcium hydroxide (Ca(OH)2). While the 
registration provisions apply to the manufacture or import of calcium hydride, the 
calcium hydroxide formed as a result of its use as desiccant is exempted from 
registration as such.  


Dewatering agent 
Dewatering agent is a very general term for substances added during chemical 
treatment to improve the efficiency of water removal, e.g. clarifiers, flocculants, 
surfactants, etc.    


While the dewatering agent itself is subject to registration, if it meets the necessary 
requirements, any substance generated as a result of chemical reaction when the 
dewatering agent functions as intended, is exempted from registration, provided it is not 
itself manufactured, imported or placed on the market. 


Dispersant 
A dispersant is a substance that can promote the formation of a dispersion or stabilize 
the dispersion. The term dispersion is applied to a system of several phases in which 
one is continuous and at least one other is finely distributed. If two or more phases that 
are insoluble or only slightly soluble are finely distributed in one another, the term 
disperse system or, more simply, dispersion is used. 
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A dispersant generally does not change the solubility of the substance to be dispersed, 
but is often used to disperse sparingly soluble solids in water and keep them finely 
dispersed. Dispersants can be used to prevent a solution from turning into a colloidal 
dispersion. 


[Strictly speaking one would consider this a suspending agent as a solid is finely 
dispersed in a liquid (emulsion)] 


Dispersants are generally polyelectrolytes that are readily soluble in water, e.g. alkali-
metal polycarbonates, polysulfonates, or polyphosphates, usually sodium salts. 
Ligninsulfonates and condensation products of aromatic sulfonic acid with formaldehyde 
are also widely used. 


Dispersants are used in the following fields, e.g.: production of polymer dispersions, 
adhesive dispersions, dispersion of dyes (textile industry), pigment dispersion (industrial 
paints, printing inks), cosmetic, pharmaceutical and photographic industry, detergents, 
cleaning and polishing products. 


While the dispersant itself is subject to registration, if it meets the necessary 
requirements, any substance generated as a result of chemical reaction when the 
dispersant functions as intended, is exempted from registration, provided it is not itself 
manufactured, imported or placed on the market. 


Filler 
A filler is usually added to materials, such as polymers, to lower the consumption of 
more expensive binders or to improve the properties of the material, e.g. better 
mechanic properties (rubber used for tyres), to improve viscosity of resins (epoxy 
resins), or to control cost and/or viscosity or increase its strength (polymers), or tenacity 
and volume (dry wall).  


Common fillers are: 


 carbon black or 'soot' used in rubber tyres 


 microspheres used in epoxy resins 


 glass fibres used in polymers 


 minerals, e.g. kaolin, limestone, gypsum used in paper 


While the filler itself is subject to registration, if it meets the necessary requirements, any 
substance generated as a result of chemical reaction when the filler functions as 
intended, is exempted from registration, provided it is not itself manufactured, imported 
or placed on the market. 


Fire retardants 
A fire retardant is a substance used to protect a combustible material, for instance 
certain plastics or wood, against fire. The mechanism of action generally involves 
chemical reactions with the fire retardants under the conditions of a fire.  


While the fire retardant itself is subject to registration, if it meets the necessary 
requirements, when heated under fire conditions they release substances that quench 
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the flame and thus prevent the fire from taking hold. The substances formed in such 
reactions do not need to be registered, provided it is not itself manufactured, imported or 
placed on the market. 


Flavouring agent 
A flavouring agent can be understood as a substance that gives another substance 
flavour.  


While the flavouring agent itself is subject to registration5, if it meets the necessary 
requirements, any substance generated as a result of chemical reaction when the 
flavouring agent functions as intended, is exempted from registration, provided it is not 
itself manufactured, imported or placed on the market. 


Examples: 


 Denatonium benzoate, is a flavouring agent that imparts a bitter taste. It is commonly 
added to products to deter human consumption.  


 Cigarettes contain, besides tobacco leaves, flavouring agents that give cigarettes 
particular aromas. 


Flow modifier 
A flow modifier is a substance added to a material (mainly liquids but also soft solids or 
solids under conditions in which they flow) in order to alter its flow characteristics.  One 
example of the use of a flow modifier is in surface coatings in order to avoid surface 
defects such as craters, pinholes and orange peel when the coating is applied to a 
surface. 


While the flow modifier itself is subject to registration, if it meets the necessary 
requirements, any substance generated as a result of chemical reaction when the flow 
modifier functions as intended, is exempted from registration, provided it is not itself 
manufactured, imported or placed on the market. 


Lubricants 
A lubricant is a substance applied between two moving surfaces to reduce the friction 
and wear between them. A lubricant provides a protective thin film which allows two 
surfaces to be separated while performing certain functionality by reducing the friction 
between them, improving efficiency and reducing wear. They may also have the function 
of dissolving or transporting foreign particles and of distributing heat. An example of one 
of the largest applications for lubricants in form of motor oil is to protect the internal 
combustion engines in motor vehicles and powered equipment. Lubricants, such as 2-
cycle oil, are also added to some fuels. 


 


 


5 Note: Substances used as flavouring in foodstuffs within the scope of Directive 88/388/EEC are exempted 
from registration (Article 2(5)(b) ii of REACH). 
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While the components of the lubricant itself (e.g. 2-cycle oil) are subject to registration, if 
they meet the necessary requirements, any substance generated as a result of chemical 
reaction when the lubricant functions as intended, is exempted from registration, 
provided it is not itself manufactured, imported or placed on the market.  


Example: 


 Zinc dithiophosphates (ZDDPs) are substances commonly used in the formulation of 
lubricating oils for engines. Their mode of action includes the formation of a 
boundary layer to the surface to be lubricated and is known to require the chemical 
reaction of the ZDDPs. While the registration provisions apply to the manufacture or 
import of ZDDPs, the substances formed upon their use as lubricant and which 
contribute to the lubrication process are exempted from registration as such.  


pH Neutralisers 
A pH neutraliser is a substance used to adjust the pH-value of a solution, generally an 
aqueous solution, to the intended level. pH neutralisers are for instance used to balance 
the pH of drinking water or to discharge water from industrial processes. A pH 
neutraliser is not necessarily meant to be used to achieve pH neutrality but may in 
principle be used to achieve any pH value.  


The neutralisation mechanism is based on acido-basic reaction between the pH 
neutraliser and the liquid to be treated. The reaction products from the pH neutraliser are 
exempted from the registration provisions. This does not apply to the deliberate 
formation of salts from acids or bases. 


While the pH neutraliser is subject to registration, if it meets the necessary requirements, 
any substance generated as a result of the chemical reaction when the pH neutraliser 
functions as intended, is exempted from registration, provided it is not itself 
manufactured, imported or placed on the market. Additional background information on 
the conditions under which these substances may qualify for such an exemption is 
provided in Attachment 1. 


Plasticiser 
A plasticiser is a substance that, when added increases flexibility, workability and 
elasticity of materials such as polymers or cement. They can chemically react or 
physically interact with polymers and thereby determine the physical properties of the 
polymer products. 


Plasticisers can be used to lower the glass transition temperature of adhesives or 
sealants in order to improve for example low temperature performance or they can be 
added to cement in order to improve low temperature performance and workability. 
Plasticiser exhibit flexibility and elongation and thus improve materials (where 
introduced) to thermal expansion differences due to seasonal and daily temperature 
variations. 


While the plasticiser itself is subject to registration, if it meets the necessary 
requirements, any substance generated as a result of chemical reaction when the 
plasticiser functions as intended, is exempted from registration, provided it is not itself 
manufactured, imported or placed on the market. 
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Example: 


 Dioctyl adipate (DOA) is used as plasticiser in food packaging material as it has a 
good stability to temperature (heat and cold) characteristics.  


Precipitation inhibitors 
Precipitation is the process of separating a substance from a solution as a solid. 
Inhibitors are substances which inhibit or prevent the processes needed for this to take 
place. Therefore precipitation inhibitors inhibit or prevent the formation of a solid in a 
solution.  


While the precipitation inhibitor itself is subject to registration, if it meets the necessary 
requirements,, any substance generated as a result of chemical reaction when the 
precipitation inhibitor functions as intended, is exempted from registration, provided it is 
not itself manufactured, imported or placed on the market. 


Quality control agents 
A quality control agent is a substance used to qualitatively or quantitatively determine a 
specified parameter in a product for keeping an established quality. 


While the quality control agent itself is subject to registration, if it meets the necessary 
requirements, any substance generated as a result of chemical reaction when the quality 
control agent functions as intended, is exempted from registration, provided it is not itself 
manufactured, imported or placed on the market. 


Example: 


 Examples of quality control agents include solutions used for the Karl-Fisher titration 
techniques. In accordance with these techniques, a series of chemical reactions take 
place which involve water and the substances constituting the quality control 
preparations. While the substances in the preparation are subject to registration, the 
reaction products obtained as a result of the titration are exempted from registration.  


Solvent 
A solvent is a substance, which is used to dissolve a solid, liquid or gaseous substance 
(solute), forming a solution.  


While the solvent itself is subject to registration, if it meets the necessary requirements, 
any substance generated as a result of chemical reaction when the solvent functions as 
intended, is exempted from registration, provided it is not itself manufactured, imported 
or placed on the market. 


Example:  


 Polyethylene glycols can form solvation complexes with metal salts when they are 
dissolved in the glycol. The products of these solvation reactions that occur upon end 
use do not need to be registered (unless the complex itself is placed on the market). 
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Stabiliser 
A stabiliser is a substance which, when added, prevents unwanted changes of other 
substances.  


While the stabiliser itself is subject to registration, if it meets the necessary requirements, 
any substance generated as a result of chemical reaction when the stabiliser functions 
as intended, is exempted from registration, provided it is not itself manufactured, 
imported or placed on the market. 


Example: 


 Examples of stabilisers are polymerisation inhibitors. For instance, tert-butyl catechol 
is added to styrene, a monomer susceptible to polymerise spontaneously in the 
presence of a radical source. The mechanism of action of tert-butyl catechol is based 
on its ability to chemically react with radicals and by this mean scavenging the 
initiation of the polymerisation.  


While the registration provisions apply to the manufacture or import of tert-butyl catechol, 
the substances formed upon its reaction with radical initiators are exempted from 
registration as such. 


Surfactants 
A surfactant is a surface active agent, i.e. a substance that, because of its design, seeks 
out the interface between two distinct phases, thereby altering significantly the physical 
properties of those interfaces through the modification of some superficial or interfacial 
activity. The interfaces can independently be liquid, solid or gaseous immiscible liquids, 
a solid and a liquid.  


While the surfactant itself is subject to registration, if it meets the necessary 
requirements, any substance generated as a result of chemical reaction when the 
surfactant functions as intended, is exempted from registration, provided it is not itself 
manufactured, imported or placed on the market. 


Example:  


 The manufacture or import of a surfactant used for the waterproofing treatment of 
leather is subject to registration. However, when the surfactant chemically reacts with 
the surface of the leather the substances that are generated in this reaction are 
exempted from registration, provided they are not themselves manufactured, 
imported or placed on the market. 
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Subparagraph (b) 


In this section, the group of substances exempted from the registration provisions is an 
extension of the list of substances provided in subparagraph (a). Whenever a substance 
is used with the aim of providing a specific physicochemical characteristic and where a 
chemical reaction takes place for the purpose of this application, the substances thus 
produced do not have to be registered, provided that these substances are not 
themselves manufactured or placed on the market. The substance produced and its 
risks shall be assessed through the life-cycle assessment of the precursors/reactants of 
the reaction. 


Emulsifier  
An emulsifier is a substance which stabilises an emulsion, frequently a surfactant.  


For example detergents are a class of surfactants that physically interact with both oil 
and water, thus stabilising the interface between oil or water droplets in suspension. 


While the emulsifier itself is subject to registration, if it meets the necessary 
requirements, any substance generated as a result of chemical reactions when the 
emulsifier functions as intended, is exempted from registration, provided it is not itself 
manufactured, imported or placed on the market. 


Lubricants 
A lubricant (as already described in section 4a xix) is a substance that reacts with the 
surface of a metal to provide a physically attached 'oil' layer. Non-liquid lubricants 
include grease, powders (e.g. graphite, PTFE, molybdenum disulfide, tungsten 
disulfide), teflon tape used in plumbing, air cushion and others. 


While the components of the lubricant itself are subject to registration, if they meet the 
necessary requirements, any substance generated as a result of chemical reactions 
when the lubricant functions as intended is exempted from registration, provided it is not 
itself manufactured, imported or placed on the market. 


Viscosity modifiers 
A viscosity modifier is a substance that is widely used to control the flow of liquids in 
industrial processes. For example, in oil drilling polyanionic cellulose is added to water-
based drilling fluids as thickeners to modify fluid flow. In the lubrication industry, viscosity 
modifiers are added to lubricant oils to vary the fluid flow as a function of temperature. In 
the latter case, the modifiers are typically polymeric molecules that are heat sensitive, in 
that the contract or relax depending on temperature.  


While the viscosity modifier itself is subject to registration, if it meets the necessary 
requirements, any substance generated as a result of chemical reactions when the 
modifier functions as intended, is exempted from registration, provided it is not itself 
manufactured, imported or placed on the market. 
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Solvent 
A solvent is a substance, which is used to dissolve a solid, liquid or gaseous substance 
(solute), forming a solution.  


While the solvent itself is subject to registration, if it meets the necessary requirements, 
any substance generated as a result of chemical reaction when the solvent functions as 
intended, is exempted from registration, provided it is not itself manufactured, imported 
or placed on the market. 


For example, if water is added to a salt (e.g. CuSO4), ionic pairs in equilibrium are 
formed in solution as a result. Further examples concerning ionic mixtures where water 
is used as solvent and functioned as intended are given in Attachment 1 at the end of 
this guidance document.  


Note: Water is listed in Annex IV of Regulation (EC) No 1907/2006 as amended by 
Regulation (EC) No 987/2008 of 8 October 2008 and therefore exempted from 
registration. 
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ENTRY 5 


By-products, unless they are imported or placed on the market themselves. 


Article 5 of Directive 2008/98/EC (“Waste Framework Directive”) defines by-products as: 
"A substance or object, resulting from a production process, the primary aim of which is 
not the production of that item, […]  if the following conditions are met: 


(a) further use of the substance or object is certain; 


(b) the substance or object can be used directly without any further processing other 
than normal industrial practice; 


(c) the substance or object is produced as an integral part of a production process; and 


(d) further use is lawful, i.e. the substance or object fulfils all relevant product, 
environmental and health protection requirements for the specific use and will not lead to 
overall adverse environmental or human health impacts." 


ENTRY 6 


Hydrates of a substance or hydrated ions, formed by association of a substance with 
water, provided that the substance has been registered by the manufacturer or importer 
using this exemption. 


Hydrates of a substance are characterised by the fact that water molecules are linked, in 
particular by hydrogen bonds, to other molecules or ions of the substance. A substance 
that does not contain any water is referred to as anhydrous. Solid hydrates contain water 
of crystallization in a stoichiometric ratio, an example of which would be NiSO4:7H2O. 
The chemical formula expresses the fact that one molecule of NiSO4 can crystallise with 
seven molecules of water. 


 


 
Examples 


 
Name Formula CAS number EC number Rule 


Copper 
sulphate  


CuSO4 7758-98-7  231-847-6   


Copper 
sulphate 
pentahydrate  


CuSO4 . 5H2O 7758-99-8   This substance is covered by 
its anhydrous form (EC 
number: 231-847-6)  
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It is important to note: 


 The manufacturer or importer relying on this exemption registers the substance in 
the anhydrous form. It is recommended to make reference to the hydrated form(s) in 
the registration dossier. 


 Companies changing the hydration state of a substance (i.e. changes the number of 
water molecules associated with the substance), are considered as downstream 
users provided that the anhydrous form of the substance has already been 
registered by the manufacturer or importer up the supply chain. These hydration or 
drying processes should be covered in any applicable exposure scenario in the 
registration by the manufacturer or importer. 


 A registrant who wants to make use of the exemption under this entry needs to add 
up the quantities of the anhydrous form and the different hydrated forms in his 
technical dossier (but excluding the water which is attached to the parent molecule). 


ENTRY 7 & 8 – general considerations 


Entries 7 and 8 cover naturally occurring substances, if they are not chemically 
modified. Therefore the definitions ‘substances which occur in nature’ and ‘not 
chemically modified substance’ are here first explained and concern both of the 
exemptions.  


This group of substances is characterised via the definitions given in Articles 3(39) and 
3(40):  


According to Article 3(39), ‘substances which occur in nature’ means ‘a naturally 
occurring substance as such, unprocessed or processed only by manual, mechanical or 
gravitational means, by dissolution in water, by flotation, by extraction with water, by 
steam distillation or by heating solely to remove water, or which is extracted from air by 
any means’.  


It should be noted as background explanation that prior to REACH naturally occurring 
substances shared a single EINECS entry which is wider than the current interpretation 
under REACH: 


EINECS No: 310-127-6, CAS No: 999999-99-4 


Naturally occurring substances 


Living or dead material occurring in nature as such which is chemically unprocessed, or 
which is extracted from air by any means or physically processed only by manual, 
mechanical or gravitational means, by dissolution in water, by flotation or by heating 
solely to remove water. 


The REACH definition can be split into several parts in order to obtain a clear 
understanding: 
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 Naturally occurring substances as such: means, substances obtained, for 
example, from plants, micro-organisms, animals, or certain inorganic matter such 
as minerals, ores and ore concentrates, or organic matter such as crude oil, coal, 
natural gas. It should be noted that whole living or unprocessed dead organisms 
(e.g. yeast (see Attachment 2), freeze-dried bacteria) or parts thereof (e.g. body 
parts, blood, branches, leaves, flowers etc.) are not considered as substances, 
preparations or articles in the sense of REACH and are therefore outside of the 
scope of REACH. The latter would also be the case if these have undergone 
digestion or decomposition resulting in waste as defined in Directive 2008/98/EC, 
even if, under certain circumstances, these might be seen as non-waste 
recovered materials6.  


 Naturally occurring substances unprocessed: no treatment at all of the 
substance takes place. 


 Processed only by manual, mechanical or gravitational means: parts of the 
substance as such may for instance be removed by hand or by machine (e.g. by 
centrifugation). If minerals are processed only by mechanical methods, e.g. by 
grinding, sieving, centrifugation, flotation, etc., they are still considered to be the 
same naturally occurring minerals as originally mined.7 


 By dissolution in water: the only solvent which can be used is water. The 
dissolution by any other solvent or mixture of solvents or mixture of water with 
other solvents disqualifies the substance as naturally occurring. 


 By flotation: physical separation process taking place in water or in a liquid such 
as oil without chemical reaction. 


 By extraction with water: separation process which is based on the different 
distribution of a certain constituent or constituents from a material by using water 
with or without conditioners (flocculants, emulsifiers, etc) that only exploit 
differences in physical behaviour of the constituents in water without chemical 
reaction.  


 By steam distillation: distillation of naturally occurring substances with water 
vapour as carrier for the separation of certain constituent(s) without chemical 
reaction. 


 Heating solely to remove water: purification or concentration of a substance by 
removing water by heat while no chemical reaction occurs. 


 


 
6 This explanation is without prejudice to discussions and decisions to be taken under Community waste 
legislation on the status, nature, characteristics and potential definition of such materials, and may need to 
be updated in the future. 
7(ECHA, 2012) Guidance for identification and naming of substances under REACH and CLP (ver. 1.2), 
pages 33-34.  
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 Extracted from air by any means: substances which occur naturally in air, 
extracted by applying any methods and solvents as far as no chemical reaction 
occurs. 


According to Article 3(40), a ‘not chemically modified substance’ means ‘a substance 
whose chemical structure remains unchanged, even if it has undergone a chemical 
process or treatment, or a physical mineralogical transformation, for instance to remove 
impurities’. 


The exemption under point 7 and 8 requires that the substances are substances which 
occur in nature, if they are not chemically modified. This requirement implies that in 
order to decide if the exemption applies to a particular substance, both the criteria of:  


 ‘a substance that occurs in nature’ according to the definition in Article 3(39) 
and  


 ‘not chemically modified’ according to the definition in Article 3(40)  


have to be fulfilled.  


Therefore, in order to benefit from the exemptions under points 7 and 8, a substance 
must be naturally occurring, which means only processed in accordance with a process 
listed in Article 3(39). In addition, it must not have undergone a chemical modification as 
defined by Article 3(40).  


This means that, in a first step it needs to be assessed whether the substance in 
question (e.g. menthol) has been extracted solely with a process listed in Article 3(39). If 
this is the case, it needs to be assessed in a second step whether the substance has 
been chemically modified during or after extraction according to Article 3(40)8. It should 
be noted that processes intended solely to remove impurities are not considered to be a 
chemical modification, as long as the chemical structure of the molecule is not modified.  


However, where a substance undergoes a chemical modification of one or more of the 
constituents originally present in the naturally occurring substance, hence resulting in a 
change of chemical structure, a substance would no more be covered by the exemption 
because it does not conform with the conditions in Article 3(40), even if it was extracted 
only by the means listed in Article 3(39).  


Note that the exemptions in points 7 and 8 do not apply to synthetic versions of the 
substances described in the relevant sections as such substances do not meet the 
definition of substances which occur in nature and hence these synthetic versions would 


 


 
8 Please note that some of the processes mentioned under Article 3(39) may change the chemical structure 
and thus result in a chemical modification: e.g. simple heating may result in isomerisation which is a 
chemical modification making the combination of both, the condition of a ‘substance which occurs in nature’ 
as mentioned under Article 3(39) and the condition ‘not chemically modified’ as mentioned in Article 3(40) 
meaningful. 
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be subject to registration if they meet the necessary requirements (see example 4 
below). 


The following examples illustrate circumstances under which a substance does or does 
not meet the requirement of substances which occur in nature, if they are not chemically 
modified. 


Example 1: 


A substance is obtained in accordance with a steam distillation process of the leaves 
from Mentha arvensis. The chemical analysis of the Mentha arvensis extract thus 
manufactured indicates that this substance consists of several stereo-isomers including 
the constituent (-)-menthol (i.e. (1R,2S,5R)-5-methyl-2-(propan-2-yl)cyclohexanol). All 
the constituents in the substance were originally present in the leaves. This substance 
fulfils the requirements for substances which occur in nature, if they are not chemically 
modified. 


Example 2: 


The substance isolated in example 1 is further processed by crystallisation9 in water and 
ethanol to isolate (-)-menthol and to remove other constituents. Although this process 
did not result in the chemical modification of the substance within the meaning of Article 
3(40), the substance does nevertheless not fulfil the requirements for substances which 
occur in nature, if they are not chemically modified. Therefore the substance does not 
fulfil the requirements for substances which occur in nature, if they are not chemically 
modified. 


Example 3: 


The substance isolated in example 1 is heated solely to remove water. Upon heating the 
substance isolated in example 1 under vacuum it is converted into a mixture of different 
constituents including (-)-menthol. Although the isolated substance fulfils the definition of 
a substance which occurs in nature, it has been chemically modified and therefore does 
not fulfil the requirements for substances which occur in nature, if they are not 
chemically modified. 


Example 4: 


A multi-step synthesis is used for the manufacturing of (-)-menthol. Although this 
substance consists of the same constituent as the one found in the leaves of Mentha 
arvensis, it is not a substance which occurs in nature and does therefore not fulfil the 
requirements for substances which occur in nature, if they are not chemically modified. 


 


 


 
9 Crystallisation is not a chemical modification as the chemical structure remains unchanged. 
Recrystallisation, when done from any solvent other than water (which is often the case), disqualifies such 
substances from being a  “substance which occurs in nature”. 
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ENTRY 7 


The following substances which occur in nature, if they are not chemically 
modified: Minerals, ores, ore concentrates, raw and processed natural gas, crude 
oil, coal. 


This exemption includes only the above listed groups of substances provided that they 
occur in nature as defined in Article 3(39), if they are not chemically modified as defined 
in Article 3(40), irrespective of whether or not they are classified as dangerous according 
to Directive 67/548/EEC or hazardous according to Regulation (EC) No 1272/2008. 


The specific substances covered by the exemption are: 


Minerals  
Minerals are substances. They may be mono- or multi-constituent or in some cases 
UVCB substances. A mineral is defined as a combination of inorganic constituents as 
found in the earth's crust, with a characteristic set of chemical compositions, crystalline 
forms (from highly crystalline to amorphous) and physical properties. In general minerals 
are inorganic and most of them are crystalline. In a first step it needs to be assessed 
whether the mineral has been mined/manufactured in accordance with any method 
mentioned in the definition of ‘substances which occur in nature’. If it is the case, it 
needs to be assessed in a second step whether the minerals have not been chemically 
modified during or after mining/manufacturing according to Article 3(40). 


Minerals which occur in nature are covered by the exemption if they are not chemically 
modified. This applies to naturally occurring minerals, which have undergone a chemical 
process or treatment, or a physical mineralogical transformation, for instance to remove 
impurities, provided that none of the constituents of the final isolated substance has 
been chemically modified. Thus, if both the above conditions are fulfilled, then the 
mineral is exempted from the obligation to register. 


An example of minerals is asbestos. Asbestos is the common name of a number of 
naturally occurring, hydrated silicate minerals like: Crocidolite (CAS: 12001-28-4); 
Amosite (CAS: 12172-73-5); Anthophyllite (CAS: 77536-67-5); Actinolite (CAS: 7536-66-
4); Tremolite (CAS: 77536-68-6) & Chrysotile (CAS: 12001-29-5 and 132207-32-0). 


Asbestos is exempted from registration provisions, because these minerals occur in 
nature and are not further chemically modified. However, they are not exempted from 
other obligations of REACH. Furthermore, asbestos fibres are listed in Annex XVII of 
REACH ‘restrictions on the manufacture, placing on the market and use of certain 
dangerous substances preparations and articles’.  


Note: Chrysotile is not entirely restricted as it is exempted from the Annex XVII entry for 
the placing on the market and use of diaphragms containing chrysotile (point (f)) for 
existing electrolysis installations until they reach the end of their service life, or until 
suitable asbestos-free substitutes become available, whichever is the sooner.  


Other examples of minerals include (but are not limited to):  


Dolomite (CAS number 16389-88-1) CaCO3 . MgCO3, a rock-forming mineral; 
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Limestone (CAS number 1317-65-3), which consists principally of calcium carbonate 
and may also contain magnesium carbonate; 


Barite (CAS number 13462-86-7), which principally consists of barium sulfate; 


Fluorapatite (CAS number 1306-05-4), the most common phosphate rock mineral. 


Note: The exemption does not apply to synthetic substances having the same structures 
as the natural occurring minerals. 


Ores  
Ores is a general expression for mineral aggregates or rocks from which metals or metal 
components can be extracted as well as for mineral aggregates whose mining have an 
economical benefit. 


The ores themselves can be regarded as substances which occur in nature and which 
therefore are exempted from the obligation to register. It should be noted however, that 
when ores are extracted with methods not mentioned in the definition of ‘substances 
which occur in nature’, or with methods which modify the chemical structure of the final 
substance, the final ‘product’ of the treatment can normally not be regarded as a 
substance which occurs in nature and hence will need to be registered. However, ores 
are exempted when processed only by means mentioned in Article 3(39) subsequently 
undergo a chemical process or treatment, or a physical mineralogical transformation, for 
instance to remove impurities, provided that none of the constituents of the final isolated 
substance has been chemically modified.  


Example: 


The iron ore type ‘banded ironstone formation (BFI)’ which is composed predominantly 
of magnetite (Fe2+Fe2


3+O4) and quartz is processed mechanically in the first steps by 
means of coarse crushing and screening, followed by rough crushing and fine grinding to 
comminute the ore to the point where the crystallised magnetite and quartz are fine 
enough that the quartz is left behind when the resultant powder is passed under a 
magnetic separator. Up to this stage all substances, including the original ore, created 
through the whole process are regarded as substances which occur in nature. 


To convert magnetite to metallic iron it must be smelted or sent through a direct 
reduction process. Magnetite (or any other iron ore) must be powdered and mixed with 
coke. During the process in the blast furnace various reduction or oxidation-reactions 
take place that result in the production of metallic iron, oxides of carbon and other 
materials collectively known as 'slag: 


Air blast and coke: 2C + O2 →  2CO 


Carbon monoxide (CO) is the principal reduction agent  


Stage One: 3Fe2O3 + CO  →  2Fe3O4 + CO2 


Stage Two: Fe3O4 + CO →  3FeO + CO2 


Stage Three: FeO + CO →  Fe + CO2 
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During this manufacturing process different treatments take place which disqualify the 
final iron as a substance occurring in nature that is not chemically modified: 


 Heating was not solely applied for removing water  


 The iron oxide is subject to a reduction/oxidation reaction which is a chemical reaction 
leading to a new/different substance from the starting material 


As a consequence, iron is regarded as a substance for which the registration obligations 
need to be fulfilled. If analogous processes take place for other metals then also for 
those metals registration obligations will need to be fulfilled. 


Ore concentrates  
Ore concentrates are extracted from the original ore mostly by mechanical measures or 
flotation resulting in mineral-rich fraction which is used for further processing of e.g. 
metals. Such processes include, but may not be limited to, sorting; magnetic separation; 
electrostatic separation; preferential crushing, grinding and milling; sieving and 
screening; hydrocycloning; filtration and flotation. 


Therefore ore concentrates are generally regarded as substances which occur in nature 
provided the manufacturing processes are only mechanical and/or by flotation (e.g. 
grinding, sieving, centrifugation, etc.). Such naturally occurring ore concentrates are 
exempted from the obligation to register if they are not chemically modified. Thus, for 
example, naturally occurring ore concentrates, which have undergone a chemical 
process or treatment, or a physical mineralogical transformation, for instance to remove 
impurities, provided that none of the constituents of the final isolated substance has 
been chemically modified, are exempted. 


Raw and processed natural gas  
Natural gas is a gaseous fossil fuel which consists predominantly of saturated 
hydrocarbons. Natural gas can have different compositions depending on the source 
and can be divided into following groups: 


 natural gas from pure natural gas deposits is composed of methane and small 
amounts of ethane;  


 natural gas from coal deposits is composed of methane, small amounts of ethane and 
variable amounts of nitrogen and carbon dioxide;  


 natural gas from crude oil deposits generally contains in addition larger amounts of 
ethane, propane, isobutane, hexane, heptane, carbon dioxide, hydrosulfides, helium, 
nitrogen and arsenic compounds; 


 natural gas from condensate and distillate deposits which contains besides methane 
and ethane also higher amounts of hydrocarbons with more than 7 C-atoms.  


However, raw natural gas has to be processed to make it suitable for the use by 
residential, commercial and industrial consumers. The processed natural gas is almost 
pure methane and is very much different from the raw natural gas.  


24 







Guidance for Annex V                                            Version 1.1 – November 2012 


The EINECS lists one entry for natural gas which gives the following description: 


EINECS number: 232-343-9, CAS number: 8006-14-2 


Natural gas 


Raw natural gas, as found in nature, or gaseous combination of hydrocarbons having 
carbon numbers predominantly in the range of C1 through C4 separated from raw 
natural gas by the removal of natural gas condensate, natural gas liquid, and gas 
condensate/natural gas. 


The raw natural gas itself, without further processing, can normally be regarded as a 
substance which occurs in nature. In addition, the processed natural gas is only 
exempted under this entry if it does not undergo any chemical modification and thereby 
satisfies the criteria for Article 3(40). 


Note: It has to be emphasised that only methane which is processed from raw natural 
gas can be regarded as natural gas. Methane processed from other sources than fossil, 
is not regarded as natural gas.  


Crude oil  
Crude oil is constituted of complex lipophilic hydrocarbon structures, which is 
incorporated into the earth’s crust. Crude oil can consist of more than 17,000 
constituents and is one of the most complex mixtures of organic compounds. The 
formation of crude oil is based on sapropel of flat inshore waters emanated from 
carbohydrates, proteins and fats from small animals and small plants under the influence 
of bacteria, enzymes, pressure, mineral catalyst etc. The crude oil production is based 
on mechanical means which qualifies crude oil as a substance which occurs in nature.  


However, when processing and separating crude oil, the constituents or mixtures of 
constituents arising from these processes can normally no longer be regarded as 
substances which occur in nature which are not chemically modified. EINECS contains 
many of such substances obtained from crude oil, for example: 


EINECS number: 272-871-7, CAS number: 68918-99-0  


Gases (petroleum), crude oil fractionation off 


A complex combination of hydrocarbons produced by the fractionation of crude oil. It 
consists of saturated aliphatic hydrocarbons having carbon numbers predominantly in 
the range of C1 through C5. 


For example: Diesel, in general a fuel used in diesel engines, is a specific fractional 
distillate of petroleum fuel oil, derived from petroleum. Diesel is obtained by chemical 
modification of petroleum and therefore not exempt from registration. 


The EINECS lists diesel fuels which give the following descriptions: 


EINECS number: 269-822-7, CAS number:  68334-30-5 
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Fuels, diesel 


A complex combination of hydrocarbons produced by the distillation of crude oil. It 
consists of hydrocarbons having carbon numbers predominantly in the range of C9 
through C20 and boiling in the range of approximately 163°C to 357°C (325°F to 675°F). 


EINECS Number: 270-676-1, CAS number: 68476-34-6 


Fuels, diesel, no. -2 


A distillate oil having a minimum viscosity of 32.6 SUS at 37.7°C (100°F) to a maximum 
of 40.1 SUS at 37.7°C (100°F). 


Coal  
Coal is a solid fossil fuel formed by carbonisation of plants. There are two types of coal: 
brown coal and black coal which differ in their carbon content. Brown coal contains 60 – 
80 % carbon and black coal contains 80 – 98 % carbon. Coal is usually processed only 
by mechanical means which qualifies coal as a substance which occurs in nature and 
may benefit from the exemption if it is not chemically modified.  


Charcoal obtained by thermal decomposition of wood is not regarded as a substance 
which occurs in nature and therefore it is not covered by this exemption. 
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ENTRY 8   


Substances which occur in nature other than those listed under paragraph 7, if they are 
not chemically modified, unless they meet the criteria for classification as dangerous 


according to Regulation (EC) No 1272/200810 or unless they are persistent, 
bioaccumulative and toxic or very persistent and very bioaccumulative in accordance 
with the criteria set out in Annex XIII or unless they were identified in accordance with 
Article 59(1) at least two years previously as substances giving rise to an equivalent 
level of concern as set out in Article 57(f). 


This exemption includes 'substances occurring in nature' if they are not chemically 
modified, and which are not listed in paragraph 7, unless they meet the criteria for 
classification as dangerous (hazardous) according to Regulation (EC) No 1272/2008.  


To determine if a substance fulfils the requirements for this exemption, the following 
points should be considered: 


 The substances must meet the definition of a 'substance which occurs in nature' as 
defined in Article 3(39)11; and 


 The substance must not be chemically modified as defined in Article 3(40).  Chemical 
modification includes but is not limited to hydrogenation, neutralization, oxidation, 
esterification, and amidation; and 


 The substances must not meet the criteria for classification as dangerous (hazardous) 
according to Regulation (EC) No 1272/2008. A naturally occurring substance is not 
covered by this exemption if it is either on Annex VI of Regulation (EC) No 1272/2008 
or the manufacturer or importer of the substance has determined that it meets the 
criteria set out in Parts 2 to 5 of Annex I of Regulation (EC) No 1272/2008. In addition, 
a naturally occurring substances meeting the criteria for PBTs and or vPvBs in Annex 
XIII is also not exempted. A substance giving rise to an equivalent level of concern 
according to Article 57(f) and included on the candidate list (according to Article 59(1)) 
at least two years previously, is no longer subject to an exemption under this point and 
should be registered12.  


In all cases, the burden of proof rests with the manufacturer/importer that wishes to use 
this exemption for his substance. An absence of information on the properties of a 


 


 
10 From 1 December 2010 onwards the reference to Directive 67/548/EEC in entry 8 of Annex V was 
replaced by Regulation (EC) No 1272/2008. 
11  See entries 7 and 8 for guidance on this definition. 
12 In the latter case if a substance occurring in nature is identified according to Article 57(f) and included in 
the candidate list it is no longer subject to an exemption under this point from a date two years after its 
inclusion (on the candidate list) and should be registered by that date. The date of inclusion is indicated in 
the candidate list on the ECHA web site.  
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substance cannot be equated to the absence of hazardous properties. Many substances 
that might fall into the 'substances which occur in nature' category have insufficient 
information available on them to be able to conclude that they are not dangerous. To 
exempt such substances would undermine the aims of REACH to gather information on 
substances in order to determine their potential hazards. 


Examples of substances that are not covered by this exemption include but are not 
limited to, e.g. fermentation products which are isolated by other means as those given 
in Article 3(39). In these examples, the substances have undergone chemical 
modification, i.e. solvent extraction (bonemeal), fermentation products (enzymes), or are 
dangerous and thus not exempt from registration.   


Examples of substances that are covered by this exemption include but are not limited to 
cotton, wool, with the provision that fulfils the conditions of Articles 3(39) and 3(40) and 
not meeting the classification criteria to be dangerous (hazardous) according to 
Regulation (EC) No 1272/2008. 


If the classification of a substance is changed from not meeting the criteria to meeting 
the criteria for classification due to new information and the substance therefore meets 
the criteria for classification as dangerous (hazardous) according to Regulation (EC) 
1272/2008, the exemption from registration provisions no longer applies and thus the 
substance needs to be registered.  
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ENTRY 9 


The following substances obtained from natural sources, if they are not 
chemically modified, unless they meet the criteria for classification as dangerous 
according to Directive 67/548/EEC13 with the exception of those only classified as 
flammable [R10], as a skin irritant [R38] or as an eye irritant [R36] or unless they 
are persistent, bioaccumulative and toxic or very persistent and very 
bioaccumulative in accordance with the criteria set out in Annex XIII or unless 
they were identified in accordance with Article 59(1) at least two years previously 
as substances giving rise to an equivalent level of concern as set out in Article 
57(f): 


Vegetable fats, vegetable oils, vegetable waxes; animal fats, animal oils, animal 
waxes; fatty acids from C6 to C24 and their potassium, sodium, calcium and 
magnesium salts; glycerol. 


This exemption applies only to vegetable fats, vegetable oils, vegetable waxes; animal 
fats, animal oils, animal waxes; fatty acids from C6 to C24 and their potassium, sodium, 
calcium and magnesium salts; glycerol. It comprises these substances in so far that they 
are obtained from natural sources if they are not chemically modified, unless they meet 
the criteria for classification as dangerous according to Directive 67/548/EEC, with the 
exception of those only classified as flammable [R10], as a skin irritant [R38] or as an 
eye irritant [R36] or a combination thereof. A substance meeting the criteria for PBTs 
and vPvBs in Annex XIII is also not exempted. A substance  giving rise to an equivalent 
level of concern according to Article 57(f) and included on the candidate list (according 
to Article 59(1) at least two years previously, is no longer subject to an exemption under 
this point and should be registered. 


In all cases, the burden of proof rests with the manufacturer/importer that wishes to use 
this exemption for his substance. An absence of information on the properties of a 
substance cannot be equated to the absence of hazardous properties. Many substances 
that might fall into the 'substances obtained from natural sources' category have 
insufficient information available on them to be able to conclude that they are not 
dangerous. To exempt such substances would undermine the aims of REACH to gather 
information on substances in order to determine their potential hazards. 


This exemption is not limited to ‘naturally occurring substances’ in the sense of the 
definition of Article 3(39). This means that the specified substances falling under this 


 


 


13 Directive 67/548/EEC will be fully repealed by Regulation (EC) No 1272/2008 with effect from 1 June 
2015.  
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exemption can also be obtained through other processes than those described in Article 
3(39)14.  


In this exemption ‘obtained from natural sources' means that the original source must be 
a natural material (plants or animals). 'Not chemically modified' means that the 
substances covered by this exemption, once obtained from a natural source, are not 
further chemically modified.  


In particular ‘fatty acids from C6 to C24, and their potassium, sodium, calcium and 
magnesium salts’ are listed in Annex V(9). They have to be obtained from natural 
sources to be covered by this exemption, and also they must not be further chemically 
modified. This means that the chemical structure of the ‘fatty acids from C6 to C24, and 
their potassium, sodium, calcium and magnesium salts’ substance cannot be changed.  


Note: The exemption does not apply to synthetic materials. 


In general, fats and oils derived from natural sources such as plants or animals are 
mainly composed of triglycerides (up 97% triglyceride (i.e., triesters of glycerol with fatty 
acids); up to 3 % diglycerides and up to 1 % monoglycerides). The triglycerides of 
naturally occurring fats and oils contain saturated and unsaturated fatty acids. 


Note: Hydrogenated fats and hydrogenated oils’ are not considered as vegetable or 
animal fats and oils but substances, which have undergone a chemical modification of 
the original fats and oils and are therefore not covered by this entry.  


Groups of substances covered by this exemption are: 


Vegetable fats and vegetable oils  
Vegetable fats and oils15 are substances that are generally obtained from the seeds of 
oilseed plants (rape, flax, sunflower etc), although some other parts of the plants may 
also yield oils. Vegetable oils and fats are mainly composed of triglycerides, which 
contain a range of fatty acids of different chain lengths; for example they can be rich in 
palmitic, oleic or linoleic acid. 


 


 


14 The wording ‘substances obtained from natural sources’ is not identical with ‘substances which occur in 
nature’. In particular, the term ‘substances obtained from natural sources’ is not restricted to the definition of 
Article 3(39).  


15 The European Commission clarified its interpretation regarding vegetable oils derived from GMOs in a 
document titled “Status of vegetable oils obtained from Genetically Modified Plants under REACH 
Regulation (EC) No. 1907/2006” presented at the 4th Meeting of Competent Authorities for REACH and CLP 
(CARACAL). MSCAs provided comments on this document.  
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For example, cocoa butter, contains a high proportion of C16– C18 fatty acids and C18 


unsaturated fatty acids, whereas coconut oil contains a high proportion of C6– C16 fatty 
acids and C18 unsaturated fatty acids.  


Note: This exemption exclusively applies to vegetable fats and vegetable oils but does 
not cover essential oils. Essential oils are hydrophobic liquids of complex composition, 
derived from plants, containing volatile organic compounds, such as alcohols, 
aldehydes, ketones, phenols, esters, ethers and terpenes, in varying proportions. 


 


Vegetable waxes 
Vegetable waxes are composed of non-glycerolic esters of long chain fatty acids 
esterified with long chain fatty alcohols, triterpenic alcohols and sterols. An example for a 
vegetable wax is carnauba wax derived from the leaves of the carnauba palm. 


 


Animal fats and animal oils 
Animal fats and animal oils can be obtained from the tissue fats of a variety of animals.  


For example, fats such as tallow and lard, mainly composed of triglycerides, contain 
predominantly C16 and C18 fatty acids, whereas milk fat (butterfat) contains a high 
proportion of C6– C12 fatty acids.  


Animal oils obtained from fish or other sea creatures tend to have a higher proportion of 
polyunsaturated fatty acids than other animal fats/oils. The distribution of chain lengths is 
also different, with a chain length of C16 – C24 being more common. They are also richer 
in omega-3 fatty acids (e.g. fish oils and whale oil) than other animal fats.  


Animal waxes 
Animal waxes are composed of nonglycerolic esters of long chain fatty acids esterified 
with long chain fatty alcohols, triterpenic alcohols and sterols. Examples are beeswax 
and lanolin from sheep wool. 


Note: This exemption does not apply to synthetic materials such as silicone wax that 
exhibit similar properties or any synthetic waxes manufactured from by distillation from 
natural petroleum or completely synthetic waxes. 


 


Fatty acids from C6 to C24 and their potassium, sodium, calcium 
and magnesium salts 
Although free fatty acids do occur in nature, they are typically present only in very small 
quantities in oils of fats. They are generally present in a chemically bonded form as 
triglycerides in natural sources, hence oils, fats and waxes as a combinations of various 
fatty acids with varying proportions depending on the origin of the fats, oils or waxes. In 
higher plants and animals, due to the process by which they are formed, these fatty 
acids are predominantly even-numbered, unbranched, aliphatic monocarboxylic acids 
with chain lengths ranging from C6 to C24. The chains can be either saturated or 
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unsaturated. Unsaturated fatty acids differ in number and position of double bonds and 
in configuration (i.e. cis- or trans-isomers). Odd-numbered fatty acids do occur but are 
usually present in small quantities for example, undecanoic acid (C11) has been found in 
butter fat and heptadecanoic acid (margaric acid (C17)) has been found in the milk and 
body fat of ruminants). Other fatty acids with more unusual structures, such as branching 
or different side groups can be found in lower life forms such as algae or bacteria. Fatty 
acids from C6 to C24 and their potassium, sodium, calcium and magnesium salts covered 
by this exemption must be obtained from natural sources. 
Separation of the single fatty acids by distillation of the crude fatty acids originated from 
e.g. fats or oils are also covered by this exemption provided that no chemical 
modification of the individual fatty acids occurs. Hence their individual structures remain 
unchanged. 


The exemption includes:  


(a) groups of fatty acids which are saturated and/or unsaturated fatty acid having a 
range from C6 to C24 and their potassium, sodium, calcium and magnesium salts 


(b) single fatty acids which are saturated and/or unsaturated fatty acid ranging from C6 to 
C24 and their potassium, sodium, calcium and magnesium salts 


Examples: 


(a) fatty acids, olive oils;  fatty acids, palm oil;  fatty acids, sunflower oil; etc. and fatty 
acids, C8-16;  fatty acids, C10-14;  fatty acids, C8-18 and C18-unsatd.; calcium salts;  fatty 
acids, tallow, sodium salts. 


(b) hexanoic acid, octanoic acid, decanoic acid, and so on, up to tetracosanoic acid. It 
also includes hydroxyl-fatty acids obtained from natural sources, e.g. 12-hydroxy-9-cis-
octadecanoic acid obtained from castor oil. 


Glycerol 
Glycerol, which is also commonly called glycerine or propane-1,2,3-triol, forms the 
backbone of triglycerides bound to a number of fatty acids.   


Note: This exemption refers to glycerol which is obtained from natural sources as 
described above. Glycerol manufactured synthetically needs to be registered. 
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ENTRY 10 


The following substances if they are not chemically modified: Liquefied petroleum 
gas, natural gas condensate, process gases and components thereof, coke, 
cement clinker, magnesia. 


This exemption comprises a number of substances that are exempted unless they are 
chemically modified16: 


Liquefied petroleum gas (LPG) 
In general, liquefied petroleum gas comprises the hydrocarbons propane, propene, 
butane, butene, isobutane and combinations thereof. These combinations of gases can 
be liquefied by cooling, compression, or a combination of both processes. Liquefied 
petroleum gas is extracted from crude oil and natural gas streams. It can also be 
obtained by processing of crude oil in refineries and in some instances as a by-product 
from chemical plants. The composition of LPG depends on the manufacturing process 
applied. For example, butane and propane combinations supplied commercially for use 
as fuel would fall under this category. 


For information, the EINECS lists LPG under the following entry; however, the LPG 
exemption is not limited to this definition: 


EINECS number: 270-704-2, CAS number: 68476-85-7 


Petroleum gases, liquefied 


A complex combination of hydrocarbons produced by the distillation of crude oil. It 
consists of hydrocarbons having carbon numbers predominantly in the range of C3 
through C7 and boiling in the range of approximately -40°C to 80°C (-40°F to 176°F). 


Natural gas condensate 
Natural gas condensate is a low-density combination of hydrocarbon liquids that are 
present as gaseous components in the raw natural gas. It condenses out of the raw 
natural gas if the temperature is reduced below the hydrocarbon dew point temperature 
of the raw natural gas. Natural gas condensate is regarded as a by-product of the 
processing of the natural gas. Depending on the processes used to isolate it, natural gas 
condensate may be regarded as a substance which occurs in nature and falling under 
entry iv of Annex V(7). 


 


 


16 The notion of the term ‘not chemically modified substance’ is explained under point 7 and 8 of this 
guidance 
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For information, the EINECS lists natural gas condensate under the following entry17: 


EINECS number 272-896-3, CAS number 68919-39-1 


Natural gas condensates 


A complex combination of hydrocarbons separated and/or condensed from natural gas 
during transportation and collected at the wellhead and/or from the production, 
gathering, transmission, and distribution pipelines in deeps, scrubbers, etc. It consists 
predominantly of hydrocarbons having carbon numbers predominantly in the range of C2 
through C8. 


 


Process gases and components thereof 
Process gases are not naturally occurring substances. The expression ‘process gas’ can 
be regarded as an umbrella term for all kinds of gases produced during certain technical 
processes. Any risks from the process gas should be covered in the Chemical Safety 
Assessment of the substances involved in the process itself. An example of a ‘process 
gas’ is blast furnace gas. This gas is produced during the reduction of iron ores and 
sinter with coke in blast furnaces in the iron and steel industry. It is recovered and used 
as a fuel partly within the plant and partly in other steel industry processes or in power 
stations equipped to burn it. 


 


Cement clinker 
Cement clinker is a component of cement. Cement is regarded as a preparation 
composed of cement clinker, gypsum and other constituents depending on the cement 
type. Cement clinker is manufactured from the raw materials limestone, clay, bauxite, 
iron ore and quartz, grounded to a fine powder which is heated under oxidising 
conditions up to around 1400°-1450° C, at which temperature partial melting (sintering) 
takes place, resulting in drab granules. This process warrants that chemical bonds in the 
raw material cease to exist and new bonds are irregularly formed through material 
melting, producing the granules containing mainly tricalcium silicate, dicalcium silicate, 
dicalcium aluminate ferrite, tricalcium aluminate and calcium oxide. The melted material 
is rapidly cooled (quenched) to preserve its reactive mineral constituents. 


Cement clinker does not have an EINECS number but it is very close in composition to 
"Cement, portland, chemicals" and/or "Cement, alumina, chemicals". Both of these 
substances have entries in EINECS and are included below for reference: 


 


 


 


17 Please note that the natural gas condensate exemption is not limited to this definition. 
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1. EINECS number 266-043-4, CAS number 65997-15-1 


Cement, portland, chemicals 


Portland cement is a mixture of chemical substances produced by burning or sintering at 
high temperatures (greater than 1200°C (2192°F)) raw materials which are 
predominantly calcium carbonate, aluminium oxide, silica, and iron oxide. The chemical 
substances which are manufactured are confined in a crystalline mass. This category 
includes all of the chemical substances specified below when they are intentionally 
manufactured in the production of Portland cement. The primary members of the 
category are Ca2SiO4 and Ca3SiO5. Other compounds listed below may also be 
included in combination with these primary substances. 


 


CaAl2O4  Ca2Al2SiO7 CaO 


CaAl4O7 Ca4Al6SO16 Ca6Al4Fe2O15 


CaAl12O19 Ca12Al14Cl2O32 Ca2Fe2O5 


Ca3Al2O6 Ca12Al14F2O32  


Ca12Al14O33 Ca4Al2Fe2O10  


 


2. EINECS number: 266-045-5, CAS number: 65997-16-2 


Cement, alumina, chemicals 


High-Alumina cement is a mixture of chemical substances produced by burning or 
sintering at high temperature (greater than 1200°C (2192°F)) raw materials which are 
predominantly calcium carbonate, aluminium oxide, silica, and iron oxide. The chemical 
substances which are manufactured are confined in a crystalline mass. 


This category includes all of the chemical substances specified below when they are 
intentionally manufactured in the production of high-alumina cement. The primary 
members of this category are CaAl2O4, Ca4Al2Fe2O10, Ca12Al14O33, and Ca2SiO4. 
Other compounds listed below may also be included in the combination with these 
primary substances. 


 


CaAl4O7 Ca2Al2SiO7 Ca3SiO5 


CaAl12O19 Ca4Al6SO16 Ca6Al4Fe2O15 


Ca3Al2O6 Ca12Al14Cl2O32 Ca2Fe2O5 


CaO Ca12Al14F2O32  
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Magnesia 
Magnesia, (MgO, magnesium oxide) rarely occurs as a natural mineral (also known as 
periclase). It is mostly manufactured from natural magnesite (MgCO3), seawater and 
natural and synthetic brines. 


There are several forms of magnesia covered by this exemption. These include dead-
burned magnesia, caustic-calcinated (light-burned magnesia), hard-burned magnesia 
and fused magnesia.  


 


The EINECS is listing magnesium oxide under the following entry: 


EINECS number 215-171-9, CAS number 1309-48-4 


Magnesium oxide 


 


Coke 
Coke is a black, combustible residue of the coking (respectively carbonizing or baking) 
processes, predominantly consisting of carbon. All types of coke are exempted 
regardless of the starting materials from which they are obtained. Coking is a general 
term for high temperature treatment of substances such as coal or the residues from the 
petroleum refinery processes. The conditions of the processes depend on the starting 
materials used (e.g. coking of coal involves heating up to 1100ºC in the absence of 
oxygen). The typical coking process is a thermal process which takes place either in a 
liquid or in a solid phase.  


Examples of different types of coke on EINECS are listed as follows: 


EINECS number 310-221-7, CAS number 140203-12-9  


coke (coal tar), high-temperature pitch  


The carbon containing residue from the carbonization coking of pitch from high 
temperature (>700°C or >1272°F) coal tar. Consists primarily of carbon. Also contains 
small amounts of sulfur and ash. 


EINECS number 266-010-4, CAS number 65996-77-2  


Coke (coal)  


The cellular carbonaceous mass resulting from the high temperature (greater than 
700°C (1292°F)) destructive distillation of coal. Composed primarily of carbon. May 
contain varying amounts of sulfur and ash. 
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EINECS number 265-080-3, CAS number 64741-79-3  


Coke (petroleum)  


A solid material resulting from high temperature treatment of petroleum fractions. It 
consists of carbonaceous material and contains some hydrocarbons having a high 
carbon-to-hydrogen ratio.  
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ENTRY 11 


The following substances unless they meet the criteria for classification as 
dangerous according to Directive 67/548/EEC18 and provided that they do not 
contain constituents meeting the criteria as dangerous in accordance with 
Directive 67/548/EEC present in concentrations above the lowest of the applicable 
concentration limits set out in Directive 1999/45/EC19 or concentration limit set out 
in Annex I to Directive 67/548/EEC, unless conclusive scientific experimental data 
show that these constituents are not available throughout the life-cycle of the 
substance and those data have been ascertained to be adequate and reliable: 
Glass, ceramic frits. 


According to the scientific literature glass is the state of a substance rather than a 
substance as such. For legislative purposes, it can best be defined through its starting 
materials and production process, similar to many other UVCB substances. EINECS has 
several entries for glasses as follows: 


Glass, nonoxide, chemicals (EC: 295-731-7); glass, oxide, calcium magnesium 
potassium sodium phosphosilicate (EC: 305-415-3); glass, oxide, calcium magnesium 
sodium phosphosilicate (EC: 305-416-9); and glass, oxide, chemicals (EC: 266-046-0)20; 


According to available scientific information frits are a ground glass or glassy substance 
used for example in ceramic tiles and in pottery. 


EINECS lists frits under the following entry: 


Frits, chemicals (EC: 266-047-6).   


The glass and frits substances are very similar in composition and manufacturing 
process. 


Only those types of glass and ceramic frits are exempted which do not have any 
significant hazard properties:  


- Firstly, glass or ceramic frits are only to be exempted if they (as substances as such) 
do not meet the criteria for classification as dangerous according to Directive 
67/548/EEC. There are two possibilities to assess this criterion: look at the glass or frit 
itself or look at the starting materials. 


 


 
18 Directive 67/548/EEC will be fully repealed by Regulation (EC) No 1272/2008 with effect from 1 June 
2015.  
19 Directive 1999/45/EEC will be fully repealed by Regulation (EC) No 1272/2008 with effect from 1 June 
2015.  
20 Please note that the description following the heading in the EINECS listing of these substances is part of 
the substance entry and in most cases it is most decisive for substance identification. 
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- Secondly, they are not exempted if the substance contains constituents meeting the 
criteria as dangerous in accordance with Directive 67/548/EEC that are present in 
concentrations above the lowest of the applicable concentration limits set out in Directive 
1999/45/EC or concentration limit set out in Annex I to Directive 67/548/EEC, unless 
conclusive scientific experimental data show that these constituents are not available 
throughout the life-cycle of the substance and those data have been ascertained to be 
adequate and reliable. In this case, industry has to look at the constituents after the 
production of the glass (constituents could be different than the starting materials) to see 
if they meet the criteria as dangerous in accordance with Directive 67/548/EEC and are 
present above the relevant concentration limit. If this is the case then they are not 
exempted unless the constituent is not available throughout the life-cycle of the 
substance21. 


It is the responsibility of manufacturers or importers to assess and document the 
conclusive scientific data to demonstrate their substance(s) fulfil these criteria. 


Man Made Vitreous Fibres (MMVF) included in Annex I to Directive 67/548/EEC are not 
covered by this exemption as they meet the criteria in Annex VI of that Directive. In 
addition, MMVF, which are not listed in Annex I to Directive 67/548/EEC, but that meet 
the criteria for classification as dangerous according to Annex VI of Directive 
67/548/EEC are also not to be exempted. 


 


 


21 Consistency needs to be ensured with guidance on Article 7(3) and Annex XI of the REACH Regulation. 
ECHA may provide additional guidance on this issue if new information becomes available. 
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ENTRY 12 


Compost and biogas 


This exemption covers compost when it is potentially subject to registration, i.e. when it 
is no longer waste according to Directive 2008/98/CE, and is understood as being 
applicable to substances consisting of solid particulate material that has been sanitised 
and stabilised through the action of micro-organisms and that result from the composting 
treatment. 


This explanation is without prejudice to discussions and decisions to be taken under 
Community waste legislation on the status, nature, characteristics and potential 
definition22 of compost, and may need to be updated in the future.  


Biogas is gas produced by the biological breakdown of organic matter in the absence of 
oxygen and consists of mainly methane.  


ENTRY 13 


Hydrogen and oxygen 


This exemption covers two substances, hydrogen (EC Number 215-605-7) and oxygen 
(EC Number 231-956-9).  


22 The definition of compost should be seen in the context of this guidance and not pre-empt the outcome of 
the discussion on the end-of-waste criteria for compost under the Waste Framework Directive and not pre-
empt the current definition under national/regional legislation. 
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ATTACHMENT 1: IONIC MIXTURES23 


In order to provide a specific physicochemical characteristic, water is added to mixtures 
of ionic substances (salts, acids and bases). The ionic pairs in equilibrium in the 
aqueous solution are then the result of the water functioning as intended and would 
consequently not be considered to be themselves manufactured, imported or placed on 
the market and may under well defined conditions qualify for an exemption under entries 
3, 4(a) or 4(b) of Annex V as explained hereafter.  


In order for this exemption to be applicable, the following conditions must be fulfilled:  


1. All starting substances (salts, acids and bases) of the aqueous solution must be 
registered;  


2. None of the salts in the aqueous solution is isolated from the solution; and 


3. The salts remain in their ionic form in the solution.  


These three conditions equally apply to imported solutions. In particular, this requires 
that all starting substances of the imported solution must be known and registered in the 
EU; otherwise the exemption does not apply. 


The latter two conditions must also be fulfilled by any customer down the supply chain. If 
a customer removes any salt from the solution his/her role as downstream user is ending 
here and he/she becomes a manufacturer which must register the isolated substances. 


For solutions of salts in water no registration is required of ionic pairs as long as the 
combinations of ions co-exist with their different equilibria in the solution and no salts are 
isolated.  In this context, it might be useful to clarify that  


(1) whenever ionic pairs exist only as a part of the chemical equilibrium in the aqueous 
solution, they are not themselves considered to be manufactured, imported or placed on 
the market and thus do not require registration.  


(2) whenever a salt is isolated from the solution, it is manufactured and needs to be 
registered.  


 


 


23 Substances ionised in water, CARACAL/05/2009 first Meeting of the Competent Authorities for REACH 
and CLP (CARACAL), 16-17 March 2009, Centre A. Borschette Rue Froissart 36, 1040 Brussels, Belgium. 
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(3) deliberate neutralisation of acids or bases to form the corresponding salts, including 
neutralisation during formulation, is usually a manufacturing process and is not covered 
by this exemption. 


It should be noted that although the registration of substances ionised in water as 
described above is deemed inappropriate and is therefore exempted, the potential risks 
associated with the substances ionised in water must be taken into account in the 
chemical safety assessment of the starting materials (i.e. salts, acids or bases 
introduced in the aqueous solution), where applicable.      


In some cases, there are water solutions that are manufactured by mixing many different 
kinds of substances (e.g. salts, acids, bases) in water. One example of this can be a 
detergent used as all-purpose cleaner. A formulation of such a product can contain the 
following substances (First list): 


- Sodium lauryl ether sulphate 


- (Linear) alkylbenzene sulphonic acid 


- Oleic acid 


- Nitrilotriacetic acid (NTA) 


- Phosphoric acid 


- Citric acid 


- Sodium hydroxide 


- Potassium hydroxide 


- Non-ionic surfactant, preservative, dyes, fragrance: do not participate to 
acid/base equilibria 


In this case, some salts, acids and basis are mixed in different proportions in order to 
achieve a product with a certain surfactant properties. As a consequence of the 
dissolution of the different substances, the different cations and anions find an 
equilibrium state forming pairs of ions. In the example shown above, it is theoretically 
possible to identify 12 anions and 2 cations. In this case, more than 40 substances may 
theoretically coexist in solution. Some of them may be the same as the precursor 
substances. A non-exhaustive list of potential substances in solution (based on acid-
base reactions/equilibria achieved via the protolytic reactions with water) that could be 
formed in addition of the above-mentioned ingredients (and identified only if water is 
removed) is shown below (Second list):  


- Sodium alkylbenzene sulphonate  


- Potassium alkylbenzene sulphonate 


- Trisodium citrate 


- Disodium citrate 


- Monosodium citrate 


- Tripotassium citrate 


- Dipotassium citrate 
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- Monopotassium citrate 


- Monosodium, monopotassium citrate 


- Sodium oleate  


- Potassium oleate  


- Sodium phosphates 


- Potassium phosphates 


- Potassium lauryl ether sulphate 


- Potassium salt of NTA 


 


Adding one more base (e.g. ammonia) to the formulation would lead to an even greater 
number of potential ion pairs in solution.  


As long as the salts in solution remain stable in their ionic form in the solution and are 
not isolated from it, it is only necessary to register the precursors (first list) but not the 
potential substances that may be formed in a solution (second list).  
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ATTACHMENT 2: YEAST24 


1. Background: 


The issue of the status of yeasts under REACH had been discussed in the realm of 
REHCORN. In this context, answers had been provided for this issue, indicating that 
yeast extract was subject to registration. NL decided to bring this issue up to the 
attention of Competent Authorities in December 2008, by circulating a paper on the 
status of yeast extract and vinasses and requesting the opinion of the GRIP. 


NL communicated its view that yeast extract and vinasses should be considered as parts 
of naturally occurring substances and are exempted from the REACH registration 
requirements. A number of Member States supported this view, but DE was of the 
opinion that yeast extract and vinasses should be considered as substances which are 
produced in manufacturing processes including biotechnological processes, and were 
therefore not exempted from the REACH registration requirements.  


NL developed a document for review by GRIP. Three comments were received not 
showing a unanimous opinion. Based on these comments a GRIP paper was finalised 
with the intention to bring this issue forward to the CARACAL meeting on 16 and 17 
March 2009. The Commission has been asked to express its views on the issue.  


 


2. Commission views on the issue of yeast extract 


Yeasts under REACH 


Yeast is a microorganism and consequently, as a living or dead organism it is not 
considered a substance, a mixture or an article under the REACH Regulation (see draft 
guidance on Annex V(7) and Annex V(8). In this context, it is not relevant whether yeast 
has been grown in nature or via a man-made cultivation. 


At the end of life, dead yeast cells and their content undergo degradation upon an action 
of enzymes released from dead cells. This process is called autolysis. 


Yeast extract under REACH 


Yeast extract is different from yeast as it results from the chemical modification of dead 
yeast biomass through a two step process: (i) lysis of yeast cells due to action of its own 


 


 


24 Unsolved interpretation questions - yeast CA/39/2009, 2nd Meeting of the Competent Authorities for 
REACH and CLP (CARACAL), 15-16 June 2009, Centre A. Borschette Rue Froissart 36, 1040 Brussels, 
Belgium. 
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enzymes, which may or may not be enhanced and followed by application of physical, 
chemical and/or enzymatic inducers (which results in lysed yeast) and (ii) isolation of 
yeast extract from the lysed yeast cells using processes such as centrifugation. After its 
isolation, the yeast extract could be further treated (e.g. pasteurised) for its further use or 
placing on the market. 


 


 


Molasses 


Yeast 


fermentation 


Kalimix Vevomix 


Yeast (biomass) 
Vinasse solution 


Lysed Yeast 


Yeast Extract 


Lysis (cell disruption) 


isolation 


Concentration/centrifugatio


Yeast extract production 


Vinasse production process


 


 


Yeast extract could be considered a naturally occurring substance if, following lysis of 
yeast cells by mechanical processing, it is isolated by manual, mechanical or 
gravitational means, by dissolution in water, by flotation, by extraction with water, by 
steam distillation or by heating solely to remove water (see Article 3(39)). Naturally 
occurring lysed yeast and naturally occurring yeast extract benefit from the exemption 
under Annex V(8) if they comply with the conditions of the exemption, namely: 


 not being chemically modified (in accordance with Article 3(40)) 
 not meeting the criteria for classification as dangerous 
 not being a PBT or a vPvB 
 not having been identified in the candidate list for authorisation at least two years 


previously as a substance of equivalent level of concern under Article 57(f). 


However, to the Commission's knowledge yeast extract is generally obtained through a 
process by which the rupture of the yeast cells (lysis) is not the result of a mechanical 
process or any other process listed in Article 3(39), but of the chemical lysis of the yeast 
by other means than those of Article 3(39), either by the yeast's own enzymes or man-
enhanced for example (but not exclusively) by adding salt or enzymes, and followed by 
isolation (typically involving centrifugation). Under these circumstances, the yeast extract 
is not a naturally occurring substance within the scope of Article 3(39) definition, as the 
substance cannot be considered unprocessed or processed only by means enumerated 
in Article 3(39), as it has been generated by a chemical modification of biomass by other 
means than those of Article 3(39) under the influence (action) of the yeast own enzymes, 
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and possibly (but not necessarily) also enhanced, and with further isolation. Additionally, 
this type of yeast extract is not the result of any of the processes mentioned under 
Annex V(1), Annex V(2), Annex V(3) or Annex V(4) and therefore not exempted under 
any of these sections of Annex V. 


The above applies irrespective of whether the natural yeast extract has the same 
chemical identity and properties as a yeast extract resulting from a chemical modification 
of biomass by other means than those of Article 3(39).   


Finally, the application of Annex V(9) to yeast extract was tackled in the GRIP document, 
as it was argued that the process to obtain the yeast extract is similar to the hydrolysis 
process used to obtain fatty acids. In this context, it is important to note that the list of 
substances exempted through Annex V(9) is a closed list, and only those substances 
listed therein could benefit from this exemption (when meeting the conditions of the 
exemption). 


The idea of amending Annex V(9) of REACH to read "substances such as the ones 
listed" is not acceptable to the Commission, as it will open the door to the exemption for 
registration, evaluation and downstream user provisions to an unknown number of 
substances and processes. Such an approach was not favoured during the recent 
review of Annexes IV and V25, when entry 9 was added to Annex V in the form of an 
exhaustive list with strict conditions, as it reads after the amendment.  


 


3. Commission views on vinasses solution, vevomix and kalimix  


The GRIP paper argues that vinasses solution comply with the definition of naturally 
occurring substance in accordance with Article 3(39), as they are obtained by 
centrifugation of fermentation mass out of bakers yeast grown by fermentation. Vevomix 
and kalimix are obtained by further concentration by evaporation and centrifugation of 
vinasses solution. The GRIP paper bases its conclusion on the fact that none of the 
processing steps involve chemical modifications, while concentration and centrifugation 
are covered by Article 3(39) as processes that do not alter the status of naturally 
occurring substances. 


The Commission notes that the first step in determining whether vinasse, vevomix and 
kalimix benefit from the Annex V (8) exemption, is to identify the status of the substance 
which results from fermentation i.e. whether the 'fermentation mass' (as presented in the 
GRIP paper) or the substance that results from fermentation of molasses by bakers 
yeast is a naturally occurring substance.  Should that be the case, indeed the step of 
centrifugation that follows the fermentation is one of the processes covered by Article 
3(39) and the exemption would be open to these substances.  


 


 
25 COMMISSION REGULATION (EC) No 987/2008 of 8 October 2008 amending Regulation (EC) No 
1907/2006 of the European Parliament and of the Council on the Registration, Evaluation, Authorisation and 
Restriction of Chemicals (REACH) as regards Annexes IV and V. 
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It is the Commission’s understanding that the production of vinasses is a man-made 
fermentation process of molasses by yeast. During this process, molasses (more 
particularly, sugars contained therein) are chemically transformed by yeast into other 
substances, for example one or more alcohols (components of vinasses). In this process 
yeast is acting as a biocatalyst during the chemical transformation and after it has 
fulfilled its biocatalyst function it can further be processed, for example, into yeast extract 
(see figure in page 2).  


Article 3(39) contains a closed lists of activities which can be considered to process 
naturally occurring substances without altering such status. The nature of this list as a 
limited enumeration of processes is confirmed by the use of the term 'only' ("[…] or 
processed only by […]"). Since fermentation is not specifically listed in Article 3(39), it 
cannot be understood as one of the operations allowed for the sake of keeping within the 
definition of processed substances which occur in nature. Furthermore, due to the 
controlled (bio)chemical transformation taking place, ‘fermentation mass’ cannot be 
understood as an ‘unprocessed’ substance in accordance with Article 3(39).  


On the basis of the explanation given above and in the GRIP paper, the Commission is 
of the opinion that the substance resulting from a man-made fermentation of molasses 
by bakers yeast is not naturally occurring, but the result of a chemical transformation of 
molasses through a man-made fermentation process by yeast. Consequently, the 
exemption in Annex V(8) is neither applicable to vinasses nor to the derived products 
vevomix and kalimix. 


 


4. Conclusion 


The Commission believes that yeast extract can be considered a naturally occurring 
substance if the lysis of yeast cells is a result of a mechanical process or if it is only 
processed by any processes listed in Article 3(39). In the case at hand, as presented in 
the GRIP paper, in which yeast extract is obtained in a process of chemical lysis of the 
yeast by other means than those of Article 3(39), either by the yeast's own enzymes or 
man-enhanced for example (but not exclusively) by adding salt or enzymes, and 
followed by isolation (typically involving centrifugation), the Commission believes that 
yeast extract is not a naturally occurring substance and thus cannot benefit from the 
exemption under Annex V(8). 


Additionally, the Commission believes that yeast extract cannot benefit from the 
exemption under Annex V(9), as it is not one of the substances listed. The Commission 
is not considering amending Annex V(9) of REACH to change the nature of the list of 
exempted substances from a closed list to an open one.  


The Commission believes that vinasses solution, vevomix and kalimix cannot benefit 
from the exemption in Annex V(8) of REACH, as they are not the result of processing 
that is allowed under Article 3(39) for a naturally occurring substance.  


These conclusions are without prejudice to the fact that to the extent yeast extract or 
vinasse is used in food or feedingstuffs in accordance with Regulation (EC) No 
178/2002, it is exempted from Titles II, IV, V, VI and VII in line with Articles 2(5)(b) and 
2(6)(d) of REACH.  
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Preface
This guidance document describes the data sharing mechanisms for phase-in and non-phase-in substances 
under REACH. It is part of a series of guidance documents that are aimed to help all stakeholders with their 
preparation in fulfilling their obligations under the REACH regulation. These documents cover detailed 
guidance for a range of essential REACH processes as well as for some specific scientific and/or technical 
methods that industry or authorities need to make use of under REACH. 


The guidance documents were drafted and discussed involving all stakeholders: Member States, industry 
and non-governmental organisations. The European Chemicals Agency (ECHA) updates these guidance 
documents following the Consultation procedure on guidance. These guidance documents can be obtained 
via the website of the European Chemicals Agency (http://echa.europa.eu/web/guest/support/guidance-on-
reach-and-clp-implementation). Further guidance documents will be published on this website when they are 
finalised or updated. 


The legal reference for the document is the REACH Regulation (EC) No 1907/2006 of the European Parlia-
ment and of the Council of 18 December 20061.


1 Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the Registration, 
Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals Agency, amending Directive 
1999/45/EC and repealing Council Regulation (EEC) No 793/93 and Commission Regulation (EC) No 1488/94 as well as Council 
Directive 76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC.



http://www.echa.eu/web/guest/support/guidance-on-reach-and-clp-implementation/consultation-procedure

http://echa.europa.eu/web/guest/support/guidance-on-reach-and-clp-implementation

http://echa.europa.eu/web/guest/support/guidance-on-reach-and-clp-implementation
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Version Comment Date


Version 1 First edition September 2007


Version 2 Full revision of the Guidance addressing structure and content. 
The whole Guidance has been revised by correcting or deleting 
mistakes and inconsistencies related to the actual implementation 
of the data sharing processes, and to the roles and duties of the 
involved actors. The content has been reworked with the aim to 
restrict the scope to Title III of the REACH Regulation and to add 
the description of dispute processes. The structure has been 
reviewed to render the document clearer and more readable. 
Information already covered by technical manuals or falling under 
the scope of other guidance documents has been removed and link 
provided. 


The update includes the following: 


- Revision of section 1, by eliminating and amending out of date 
information and restructuring the text in order to reflect the 
Guidance update. The order of the subsections has been modified. 
Addition of list of key principles for data sharing identified during 
the first years of the actual implementation of the data sharing 
processes. 


- Amendment of section 2 on Legal references in order to better 
cover the data sharing disputes. 


- Creation of 2 main sections (3 and 4) covering respectively data 
sharing for phase-in substance within SIEFs and data sharing for 
non-phase-in substances through the inquiry process. 


- Original sections 3, 4 and 5 have been merged in new section 
3 in order to cover the full data sharing process for phase-in 
substances, from pre-registration to SIEF operation. A new 
sub-section addressing the scenario where new co-registrants 
need to join an existing joint submission has been added.  Out of 
date information has been deleted. The information about pre-
registration has been revised and reduced in order to focus on late 
pre-registration and actors entitled to late pre-register. Technical 
information has been removed and replaced by references to 
existing manuals. Information concerning substance identification 
and sameness of substance has been reduced and replaced by 
references to specific guidance. Subsection on the list of pre-
registered substances and related actions has been updated. 
Information on lead registrant has been updated and reduced 
by giving reference to the Guidance on Registration. A new sub-
section with more details on SIEF agreements and possible 
elements which could be included has been added.


April 2012


DOCUMENT HISTORY
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Version 2  The sub-section covering the right to refer to data and legitimate 
possession has been updated in order to reflect the latest 
CARACAL decision and clarify the concepts. 


- A new sub-section covering data sharing disputes according to 
Article 30(2) and 30(3) and on available legal remedies against 
ECHA decisions has been created and included in new section 3 on 
data sharing within SIEFs. 


- Section 4 on Inquiry process has been revised by eliminating out 
of date information and amending the text according to the current 
practice. Information to be submitted in the inquiry and possible 
outcomes of the process have been added. The stepwise workflow 
has been extended and better described in order to provide 
comprehensive set of information to those involved in the inquiry 
process. A new sub-section addressing the scenario where new 
co-registrants need to join an existing joint submission has been 
added. 


- New sub-section covering data sharing disputes according to 
Article 27(5) and available legal remedies against ECHA decisions 
has been created and included in new section 4 on data sharing for 
non-phase-in substances. 


- The section on joint submission has been updated to take account 
of current practice and the information on lead registrant has been 
merged in section 3. A new sub-section covering post- registration 
data sharing obligations has been added. 


- The section on Cost Sharing has been revised in order to correct 
editorial mistakes and clarify the language without any substantial 
changes. It has been explained that the section covers the 
sharing of cost related to studies, but other costs related to SIEF 
activities need to be considered in cost sharing models.  


- The section on Forms of Cooperation has been revised in order to 
correct editorial mistakes and clarify the language. A new example 
suggesting an alternative form of cooperation has been added. 


- The section on Competition Law has been revised by replacing 
the reference to EC Treaty by a reference to the Treaty on the 
Functioning of the European Union (TFEU). 


- Deletion of Annex 1 and inclusion of updated charts in the 
relevant sections of the Guidance.


April 2012
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Version 2 - Deletion of Annex 2 and inclusion of the examples in the relevant 
sections of the Guidance. Only minor changes and corrections have 
been made.


- Deletion of Annex 3 and inclusion of the information relevant 
for data sharing in the main text. Reference to Guidance for 
Downstream Users made when relevant.


- Deletion of Annex 5 and inclusion of cost sharing examples in the 
relevant section. The examples 9 (“Volume factors”) and 10 (“New 
parties”) have been replaced by new examples. Only minor changes 
and corrections have been made to the other examples. 


- Deletion of Annex 6. 


- Reference to the Data Submission Manuals, REACH-IT Industry 
User Manuals and Practical Guides published by ECHA. A new 
annex listing all the documents mentioned in the guidance has been 
added. 


- Special “NB boxes” have been added throughout the document to 
draw the reader’s attention to important concepts and reminders 
that particular attention should be paid to. 


- Editorial corrections.


April 2012
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ABBREVIATIONS
CAS Chemical Abstracts Service
CBI Confidential Business Information
CMR Carcinogen, Mutagen and Reprotoxic
CSR Chemical Safety Assessment
DNEL Derived No-Effect level
DSD Dangerous Substance Directive (67/548/EEC and related ATPs)
DSM Data Submission Manual
DU  Downstream User
ECHA European Chemicals Agency
EINECS European Inventory of Existing Commercial Chemical Substances
ELINCS European List of Notified Chemical Substances
EPA US Environmental Protection Agency
EU  European Union
GLP Good Laboratory Practices
HPV High Production Volume
IUCLID International Uniform Chemical Information Database
IUM REACH-IT Industry User Manual
IUPAC International Union of Pure and Applied Chemistry
LE  Legal Entity
LR  Lead Registrant
MS EA Member State Enforcement Authority
OECD Organisation for Economic Co-operation and Development
OR  Only Representative
(Q)SAR (Quantitative) Structure-Activity Relationship
REACH Registration, Evaluation, Authorisation and restriction of Chemicals
RMM Risk Management Measure
RSS Robust Study Summary
SDS Safety Data Sheet
SIEF Substance Information Exchange Forum


NB: A comprehensive list of definitions of relevant terms is available consulting the ECHA-Term database 
on the ECHA website.



http://echa.cdt.europa.eu/SearchByQueryLoad.do?method=load
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1. Introduction
1.1 objECtIvE of tHE GuIdAnCE doCumEnt on dAtA sHArInG


The present Guidance Document aims to provide practical guidance on the sharing of data as required under 
REACH, within the same SIEF and between different SIEFs for phase-in substances and between multiple 
registrants of the same non-phase-in substances.


Additionally the structure aims to allow the whole set of information related to phase-in substances and to 
non-phase-in substances to be discussed in separate dedicated sections (respectively sections 3 and 4).


The Guidance contains practical recommendations to help companies meet their data sharing obligations and 
includes a detailed description of the following processes:


•	 The late Pre-Registration;
•	 The formation of SIEF;
•	 Data Sharing for phase-in substances (within a SIEF) and potential related data sharing disputes;
•	 Data Sharing for non-phase-in substances and potential related data sharing disputes;
•	 Mandatory joint submission of data.


Figures and examples are provided in each section in order to support the description and explanation of 
each specific process.


Specific explanations on Cost sharing mechanisms, on the protection of Confidential Business Information 
(CBI), on Competition rules, and on forms of cooperation, including consortia are also provided.


1.2 ovErvIEw


The REACH Regulation 1907/2006 of 18 December 2006 sets up a system for the Registration, Evalua-
tion, Authorisation and Restriction of Chemicals (REACH) and establishes the European Chemicals Agency 
(ECHA).


1.2.1 rEGIstrAtIon obLIGAtIon


Since 1 June 2008, companies manufacturing chemical substances in the EU or importing them into the EU 
in quantities of 1 tonne or more per year have been required to register them under REACH. The registra-
tion obligation also applies to companies producing or importing articles containing substances present in 
quantities of 1 tonne or more per year that are intended to be released. Registration requires the submission 
of relevant and available information on intrinsic properties of substances, as per the requirements set out 
in the relevant Annexes to REACH. For substances manufactured or imported in quantities of 10 tonnes or 
more a Chemical Safety Report has also to be submitted.


NB: Specific mechanisms and procedures have been introduced by REACH to enable companies to share 
existing information before submitting a registration dossier in order to increase the efficiency of the 
registration system, to reduce costs and to reduce testing on vertebrate animals.
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1.2.2 PHAsE-In And non-PHAsE-In substAnCEs


The Regulation sets out different procedures for registration and data sharing of “existing” (“phase-in”) 
substances (as defined in Article 3(20)) and “new” (“non-phase-in”) substances.


Phase-in substances are substances which:


•	 are listed on the European Inventory of Existing Commercial Chemical Substances (EINECS) (Article 3(20)
(a)) or


•	 were manufactured in the EU, or in countries acceding to the EU on 1 January 1995, on 1 May 2004 or on 1 
January 2007, but not placed on the market in the 15 years before REACH came into force (i.e. 01 June 2007) 
(Article 3(20)(b)), or


•	 were placed on the EU market or in countries acceding to the EU on 1 January 1995, on 1 May 2004 or 
on 1 January 2007, and were considered polymers but, according to the 7th amendment (92/32/EEC) of the 
Dangerous Substance Directive (67/548/EEC), are no longer considered polymers. This includes substances 
that meet the criteria but are not currently on the No Longer Polymers (NLP) list (Article 3(20)(c)).


Non-phase-in substances can be broadly defined as the “new” substances. They include all substances that do 
not meet the definition of a phase-in substance, as given in Article 3(20) of the Regulation.


For more details on the phase-in or non-phase-in status of a substance, please consult the Guidance on 
Registration available on the guidance section of the ECHA website at http://www.echa.eu/web/guest/
guidance-documents/guidance-mainly-for-industry-use.


1.2.3 trAnsItIonAL rEGImE for rEGIstrAtIon


Phase-in substances that are (late) pre-registered can benefit from extended registration deadlines as per 
Article 23. Registration is nevertheless required before the end of the (extended) registration deadline (see 
Figure 2 in section 3.1.2).


Non-phase-in substances that are to be manufactured or imported in quantities of 1 tonne or more per year, 
cannot benefit from extended registration deadlines and have to be registered by the company before the 
start of its activities. The same applies to phase-in substances that have not been pre-registered.


1.2.4 PrE-rEGIstrAtIon And LAtE PrE-rEGIstrAtIon


According to Article 23, in order to benefit from the extended registration deadlines, each potential regis-
trant of a phase-in substance manufactured or imported in quantities of 1 tonne or more per year is required 
to “pre-register” the phase-in substance concerned. The period for pre-registration was from 1 June 2008 
until 1 December 2008.


NB: Without pre-registration, substances need to be registered before they are manufactured in or 
imported into the EU or placed on the EU market, and cannot benefit from the extended registration 
deadlines.



http://www.echa.eu/web/guest/guidance-documents/guidance-mainly-for-industry-use

http://www.echa.eu/web/guest/guidance-documents/guidance-mainly-for-industry-use
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REACH lays down a special provision in order to allow legal entities manufacturing or importing phase-in 
substances in quantities of 1 tonne or more for the first time (by that legal entity) after 1 December 2008 to 
be able to benefit from the extended registration deadlines. These companies may use the option of the “late 
pre-registration” and submit the pre-registration information to ECHA in accordance with the conditions of 
Article 28(6) of the REACH Regulation. For more details on the late pre-registration option, please consult 
section 3.1.


As was the case for pre-registration, late pre-registration is to be made through the REACH-IT system 
managed by ECHA. For technical details please consult the REACH-IT Industry User Manual (IUM) on “Online 
Pre-registration”, available on the ECHA website at http://www.echa.eu/web/guest/support/dossier-submis-
sion-tools/reach-it/pre-registration.


For each pre-registered substance a dedicated pre-SIEF page is created with the aim of bringing pre-
registrants together and facilitating the formation of a SIEF. Similarly, late pre-registrants are included in 
any existing pre-SIEF page. For more details and practical information please consult the REACH-IT IUM 
on “Pre-SIEF” and the available web page at http://www.echa.eu/web/guest/regulations/reach/substance-
registration/substance-information-exchange-fora.


After 1 January 2009, the list of all substances pre-registered by companies before 1 December 2008 was 
published on ECHA’s website, together with the corresponding first envisaged registration deadline for each 
substance on the list. The list is available on the ECHA website at http://www.echa.eu/web/guest/informa-
tion-on-chemicals/pre-registered-substances. It also contains names and other identifiers of substances 
that pre-registrants have indicated as being related substances 2 .


1.2.5 InquIry PrIor to rEGIstrAtIon


The duty to inquire applies for non-phase-in substances and phase-in substances that have not been pre-reg-
istered by a potential registrant and cannot benefit from the late pre-registration option. The inquiry process 
requires potential registrants to inquire from ECHA whether a registration has already been submitted for 
the same substance. This is to ensure that data are shared by the relevant parties, so that the requirement 
for joint submission of data, according to Articles 11 and 19, may be complied with.


1.2.6 substAnCE InformAtIon EXCHAnGE forum (sIEf)


Article 29 of REACH provides for the formation of a SIEF to share information among manufacturers and im-
porters of the same “phase-in” substance, as well as allowing participation of data holders (e.g. downstream 
users) and other stakeholders to prevent duplication of testing, especially testing on vertebrate animals.


According to Article 29(2), the aims of the SIEF are:


1- to facilitate data sharing for the purposes of Registration, and


2- to agree on the classification and labelling of the substances concerned;


As a general rule, there will be one SIEF for each phase-in substance. 


1 
2 Related substances are substances which may be used for (Q)SAR, grouping (or category approach) and read-across (REACH 
regulation, Annex XI; Section 1.3 and 1.5)



http://www.echa.eu/web/guest/support/dossier-submission-tools/reach-it/pre-registration

http://www.echa.eu/web/guest/support/dossier-submission-tools/reach-it/pre-registration

http://www.echa.eu/web/guest/regulations/reach/substance-registration/substance-information-exchange-fora

http://www.echa.eu/web/guest/regulations/reach/substance-registration/substance-information-exchange-fora

http://www.echa.eu/web/guest/information-on-chemicals/pre-registered-substances

http://www.echa.eu/web/guest/information-on-chemicals/pre-registered-substances
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In a first step, pre-registrants of substances with the same identifier have to establish whether their sub-
stance is the same for the purpose of data sharing and joint submission. This should be done on the basis of 
the criteria set out in the Guidance for identification and naming of substances under REACH. Once agree-
ment on the sameness of the substance has been reached, the SIEF is formed. For more detailed information, 
please consult sections 3.1 and 3.2.


Other stakeholders (such as manufacturers and importers of the substance in quantities of less than one 
tonne, downstream users and Third Parties3  - hereinafter “data holders”) who hold information on the 
substance appearing on the list, are then able, on a voluntary basis, to:


1. sign into REACH-IT


2. be inserted into the pre-SIEF page


3. inform that they too hold relevant information. 


Any registrant of the same substance that has registered his substances before the extended registration 
deadline is a mandatory member of the SIEF (whether or not he is included on the pre-SIEF page).


Pre-Registrants in a SIEF are free to start organizing themselves as they see fit to carry out their obligations 
under REACH. They may use different forms of cooperation to do so, including the creation of a “consortium”, 
to fulfil their data sharing obligations and/or to meet other objectives under REACH. Likewise, it is possible 
that a SIEF consist of more than one consortium and a number of independent parties. For more information 
on possible forms of cooperation and examples please consult section 8 of this Guidance.


1.2.7 joInt submIssIon of dAtA


Potential registrants are required to organise themselves in order to submit jointly information on their 
substances which are considered to be the same (“one substance = one registration” principle). 


As per Articles 11(1) and 19(1), multiple registrants for the same substance, whether phase-in or non-phase-
in, must:


1- give their assent to the one registrant who will first submit joint parts of the dossier;


2- submit jointly the information on the intrinsic properties of the substance in their registration dossier as 
per the requirements set in Article 10.


In addition potential registrants may decide to submit jointly part or the whole Chemical Safety Assessment/
Chemical Safety Report (CSA/CSR)4 and to agree that the Guidance on safe use may be part of this joint 
submission.


3 These include companies holding information on classification and labelling which may not be obliged to join a SIEF but may be 
willing to share such information. For more information, please consult the “Introductory guidance on the CLP Regulation” available at 
http://www.echa.eu/web/guest/guidance-documents/guidance-on-clp. Furthermore non EU companies are also able to join a SIEF as 
data holders when they are willing to provide and share relevant information.


4 For more information about the submission of a fully or partially joint CSR, refer to the Data Submission Manual (DSM) on “How to 
submit a CSR as part of a Joint submission” available on the ECHA web site at http://www.echa.eu/web/guest/joint-submission-lead.



http://www.echa.eu/web/guest/guidance-documents/guidance-on-clp 

http://www.echa.eu/web/guest/joint-submission-lead
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NB: In case where companies decide to opt-out from part(s) of the joint submission in relation to 
information to be submitted jointly, their dossier will be identified by ECHA for prioritisation for compli-
ance check according to Article 41(5)(a). 


Figure 1: Overview of the process of the joint submission of data


1.2.8 dAtA sHArInG dIsPutEs


The REACH Regulation provides for procedures which can be followed in cases where registrants do not 
reach an agreement on the sharing of information.


Article 27 sets the rules in relation to disagreement on information regarding non phase-in substances and 
Article 30, sets the rules in relation to disagreement on information regarding phase-in substances.
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1.3 KEy PrInCIPLEs for dAtA sHArInG


•	 REACH requires registrants and/or potential registrants to make every effort to ensure that the cost of 
sharing the information required for registration are determined in a fair, transparent and non-discriminatory 
way. In this respect, Title III of the REACH Regulation lays down specific provisions for phase-in and non 
phase-in substances.


•	 The obligation to make every effort applies to any information requested whether it concerns data involv-
ing testing on vertebrate or other data not involving testing on vertebrate animals.


•	 All parties must fulfil their data sharing obligations in a timely manner. Potential registrants are encour-
aged to allow a reasonable time for the negotiations before the registration and to initiate their efforts early 
to ensure the sharing of the information even before the actual submission of the joint dossier.


•	 As data sharing activities take place outside REACH-IT, companies are advised to carefully record any 
communication with another party, as this may be requested by ECHA in the context of a data sharing dispute 
claim or by national competent authorities for enforcement purposes.


•	 In accordance with REACH, ECHA has set up procedures to assist in the resolution of data sharing 
disputes. Data sharing dispute procedures must be initiated as a last resort, i.e. only after all the possible 
efforts and arguments have been exhausted and the negotiations have failed.


•	 A potential registrant initiating a data sharing dispute procedure with ECHA must demonstrate the ef-
forts made by all the parties to reach an agreement and must provide appropriate documentary evidence. 


•	 Pending the processing of a data sharing dispute, ECHA encourages all parties to continue making every 
effort to reach an agreement.


•	 The ECHA decision on any dispute will be based on an assessment of the parties’ respective efforts to 
reach an agreement on the sharing of the data and its costs in a fair, transparent and non-discriminatory way. 
A potential registrant can only expect a favourable decision from ECHA if it is evident from the information 
made available that he has made every effort to reach an agreement before contacting ECHA.


•	 Any potential registrant involved in a data sharing dispute must always obtain a decision from ECHA, 
granting the permission to proceed with registration/ to refer to the requested studies, before submitting 
the registration dossier. Dossiers submitted while a data sharing procedure is still pending will not comply 
with the data requirements.


•	 Beside data sharing obligations, the registrants of the same substance, whether phase-in or non-phase-
in, shall also fulfil their obligation to submit jointly data in accordance with Article 11 or 19 of the REACH 
Regulation.


1.4 LInKs to otHEr rEACH GuIdAnCE doCumEnts And tECHnICAL doCumEnts


Potential registrants and data holders are encouraged to take into account other relevant Guidance docu-
ments, in particular the Guidance on registration.


Most importantly, potential registrants should consult carefully the Guidance for identification and naming 
under REACH, for the determination of the identity of their substance.
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The Guidance on information requirements and Chemical Safety Assessment will provide details on how 
to fulfil the information requirements on intrinsic properties of substances, including how to obtain and 
evaluate available information from sources including publicly available databases (also by read-across and 
other non-testing methods, in vitro test methods and human data) and special factors affecting information 
requirements and testing strategies. Furthermore, Part F of the latter document provides detailed methodo-
logical guidance on how to complete a Chemical Safety Report (CSR).


The duties of downstream users are covered in the Guidance for Downstream Users.


All these ECHA guidance documents are available on the “support” section of the ECHA web site at:   
http://www.echa.eu/web/guest/support/guidance-on-reach-and-clp-implementation.


NB: Other and more technical documents have been issued to support the potential registrants to fulfil 
their REACH obligations: Questions & Answers documents (e.g. on inquiry, on data sharing and related 
disputes, etc.), REACH-IT Industry User Manuals and Data Submission Manuals. All these documents 
should be read in combination with this Guidance document and are available at http://www.echa.eu/web/
guest/support.


1.5 LInK to tHE CLP rEGuLAtIon And rELAtEd GuIdAnCE


The CLP Regulation (EC) No 1272/2008 does not contain any provisions on data sharing. Nevertheless, 
manufacturers, importers and downstream users who are not subject to registration under REACH can 
contribute as data holders to the SIEF process. This is further explained in the Introductory Guidance on the 
CLP Regulation available at: http://www.echa.eu/web/guest/regulations/clp/classification.



http://www.echa.eu/web/guest/support/guidance-on-reach-and-clp-implementation

http://www.echa.eu/web/guest/support

http://www.echa.eu/web/guest/support

http://www.echa.eu/web/guest/regulations/clp/classification
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2 Legal framework: relevant legal provisions
2.1 dAtA sHArInG And AvoIdAnCE of tEsts


The rules on data sharing and avoidance of unnecessary testing are provided in Title III and in Articles 40(3)e  
and 53 of the REACH Regulation, which should be interpreted in view of Recitals 33, 49, and 54 of the 
Regulation.


As specified in Article 25(1), the objective of these rules is to avoid vertebrate animal testing, which must 
only be carried out as the last resort, and to limit the duplication of other tests. As a general rule, the REACH 
Regulation requires the sharing of information on the basis of a fair compensation. However, according to 
Article 25(3), after 12 years from the date of the submission of the study summaries and robust study sum-
maries in the framework of a registration, this data may be used, without compensation, only for the purpose 
of registration by another manufacturer or importer.


Article 25(2) defines the scope of the data sharing obligation by reference to the type of data to be shared. 
This obligation applies to technical data and information related to the intrinsic properties of substances. 
However, EU rules on competition law must be respected by the potential registrants. Therefore the article 
states that information related to the market behaviour of the registrants, in particular as regards produc-
tion capacities, production or sales volumes, import volumes or market shares, must not be exchanged. This 
is to prevent concerted practices or the creation of the conditions for abuses of dominant position.


2.2 dAtA sHArInG And joInt submIssIon


As specified in Recital 33, the “joint submission and the sharing of information on substances should be 
provided for in order to increase the efficiency of the registration system, to reduce costs and to reduce 
testing on vertebrate animals”.


In order to enable test data to be shared, and thus avoid unnecessary testing and reduce costs, wherever 
practicable, registrations should be submitted jointly, in accordance with the rules on joint submission 
(Articles 11 and 19 of the REACH Regulation).


Therefore Article 11 imposes the obligation for potential registrants of the same substance to jointly submit 
data and lists situations where the opt-out from the joint submission of data is possible if properly justified. 
Article 19 sets out similar provisions for isolated intermediates.


NB: The joint submission obligations therefore have an impact on data sharing activities with subsequent 
registrants, especially in relation to data contained in dossiers already submitted by previous registrants.


2.3 InquIry, (LAtE PrE-)rEGIstrAtIon And dAtA sHArInG


Whereas Article 25 provides for the principle of avoiding unnecessary testing, Chapters 2 and 3 of the same 
title III of REACH introduce specific mechanisms to share information among registrants. These mechanisms 
are different depending on the status of the substance.


The rules for non-phase-in substances and non-pre-registered phase-in substances are laid down in Title III, 
Chapter 2 (Articles 26 and 27).
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Article 26 regulates the inquiry process as follows:


26(1) – inquiry to ECHA and information to be submitted;


26(2) – communication from ECHA in case of substances which were not previously registered;


26(3) – communication from ECHA of name and contact details of previous registrant(s) and potential 
registrant(s), and of existing data requirements, in case of substances previously registered less than 12 
years earlier;


26(4) – communication from ECHA in case several potential registrants have made an inquiry about the 
same substance.


Article 27 organises the data sharing process, as follows:


27(1) – potential registrant is to request information from previous registrant(s);


27(2) – obligation to make every effort to reach agreement for both parties;


27(3) – obligation to make every effort to share costs in a fair, transparent and non discriminatory way;


27(4) – communication between previous and potential registrants of information in case of agreement;


27(5) – communication with ECHA in case of failure to reach an agreement;


27(6) – decision of ECHA on whether to give permission to the potential registrant to refer to the 
information submitted by the previous registrant in his registration dossier;


27(7) – potential appeal against an ECHA decision under Article 27(6);


27(8) – extension by four months of the waiting period, upon request by the previous registrant (Art. 27(4) 
and 27(6)).


The rules for phase-in substances (as per the definition given in Article 3(20)) are given in Title III, Chapter 3 
of REACH. 


Article 28 describes the pre-registration of phase-in substances. The relevant provisions are as follows:


28(1) – submission of a pre-registration dossier to ECHA;


28(2) – pre-registration period;


28(3) – no extended registration deadline if no pre-registration;


28(4) - publication of the list of pre-registered substances comprising the names of the substances, 
including their EINECS and CAS number and other identifiers of substances that pre-registrants have 
indicated as being related substances, and the first envisaged registration deadline;


28(6) – late pre-registration period for first time manufacturer or importer;
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28(7) – submission of information on pre-registered substances by data holders.


Article 29 structures the provisions for the formation (and functioning) of Substance Information Exchange 
Fora (SIEFs), as follows:


29(1) – participants in the SIEF;


29(2) – aim of each SIEF;


29(3) – overall approach - duties of the participants.


Article 30 structures the provisions on the data sharing process of phase-in substances involving test data 
and requiring agreement between the SIEF participants as follows:


30(1) – data gap analysis by SIEF participants before testing is carried out – obligation to answer any 
request within one month;


30(2) – decision of the Agency specifying which member shall perform a test where no agreement is 
reached between the SIEF participants;


30(3) – data sharing dispute process in case the owner of a vertebrate study refuses to provide proof of 
the costs of the study or the study itself. 


In case the dispute occurs before submission of the registration dossier of the study owner the Agency can 
decide to prevent a registration being made by the owner of the study and to require the members of the 
SIEF to repeat the test under specific circumstances if the applicable conditions specified in article 30(3) 
are satisfied.


In any case, when a data involving testing on vertebrate animals has already been submitted as part of a 
registration dossier, ECHA will give the party which has made every effort to reach an agreement permission 
to refer to the information in the registration dossier of the previous registrant(s);


30(4) – procedure related to refusal to share non-vertebrate animal studies;


30(5) – appeal against ECHA’s decision under Article 30(2) and (3);


30(6) – penalties by MS EAs.


2.4 dAtA sHArInG As An outComE of dossIEr EvALuAtIon dECIsIons


Article 53 sets out the obligation to share data as an outcome of dossier evaluation decisions for registra-
tions. The decision taken by the Agency according to Article 53(1) is very similar to the decision taken by the 
Agency according to Article 30(2) deciding which parties in a SIEF must perform a test.


53(1) – decision of the Agency designating the party who must perform a test if no agreement is reached 
between the registrants and/or downstream users;


53(2) – cost sharing in case a registrant/downstream user performs the test; 
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53(3) – provision of a copy of the full study report by the registrant/downstream user who performed the 
test;


53(4) – claims for remuneration.


2.5 ComPEtItIon ruLEs


In addition to compliance with the provisions of the REACH Regulation, potential registrants must ensure 
that they comply with other applicable rules and regulations. This applies in particular to competition rules, 
as specified in Recital 48 and in Article 25 (2) of the REACH Regulation which refers to the notion of restric-
tion of certain market behaviours.


Recital 48 specifies that “This Regulation should be without prejudice to the full application of the 
Community competition rules”.


Article 25(2) mentions that “(…) Registrants shall refrain from exchanging information concerning their 
market behaviour, in particular as regards production capacities, production or sales volumes, import 
volumes or market shares.”


As discussed in section 7 of the present Guidance Document, in the context of REACH and information 
exchange, the most relevant provision is Article 101 of the Treaty on the Functioning of the European Union 
(TFEU), which prohibits agreements and practices that restrict competition. For more details, please consult 
the legal text available on the EUR-Lex web site.
 



http://eur-lex.europa.eu/Notice.do?checktexts=checkbox&val=470732%3Acs&pos=3&page=57&lang=en&pgs=10&nbl=563&list=475981%3Acs%2C475922%3Acs%2C470732%3Acs%2C&hwords=&action=GO&visu=%23texte
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3 Data sharing for phase-in substances
3.1 LAtE PrE-rEGIstrAtIon


After the pre-registration step which ended on 1 December 2008, late pre-registration is the process 
whereby first time manufacturers and importers of ‘phase-in substances’, or producers/importers of articles 
with an intended release have to submit a set of information to ECHA in order to benefit from the extended 
registration deadlines5 described in Article 23 of the REACH Regulation. This will apply on the basis of spe-
cific conditions laid down in Article 28(7) and only to those who intend to register for tonnage bands where 
the corresponding extended registration deadline has not yet passed.


This section of the Guidance provides additional information on the late pre-registration process for phase-
in substances.


3.1.1 fIrst-tImE mAnufACturErs or ImPortErs


A first-time manufacturer or importer is a manufacturer or importer who manufactures or imports a sub-
stance into the European market6 in quantities of 1 tonne or more for the first time after 1 December 2008.


The first-time manufacturer/importer can benefit from the transitional periods (as per Article 28(6)) if he 
(late) pre-registers (1) at the latest six month after the substance’s manufacturing or import exceeds the 
one-tonne threshold, and (2) at least 12 months before the relevant deadline for registration set out in 
Article 23 of the REACH Registration.


Therefore first-time manufacturers or importers have to submit their late pre-registration before 1 June 
2012 or 1 June 2017, whichever corresponds to their relevant tonnage threshold (respectively 31 May 2013 
or 31 May 2018). 


NB: Companies manufacturing or importing substances for which the first registration deadline applied 
(30 November 2010) cannot benefit from the late pre-registration and need to go through an inquiry 
process before being entitled to manufacture or import in the European market (see chapter 4).


Each legal entity who would be required to register a phase-in substance after 1 June 2008 may late pre-
register that substance. These legal entities include:


•	 first time manufacturers and importers of phase-in substances on their own or in preparations in quanti-
ties of 1 tonne or more per year, including intermediates;


•	 first time producers and importers of articles containing substances intended to be released under 
normal or reasonably foreseeable conditions of use and present in those articles in quantities of 1 tonne or 
more per year;


•	 “Only-representatives” of non-EU manufacturers whose substance(s) is/are for the first time imported in 
quantities of 1 tonne or more per year.


5 For more information on the definition of the extended registration deadline, please refer to the Q&A on Pre-registration available 
on the “support” section of the ECHA webpage at: http://www.echa.eu/web/guest/support/faqs.
6 In this context the European market is intended as the European Economic Area, composed by the 27 EU Member States and 
Norway, Liechtenstein and Iceland.



http://www.echa.eu/web/guest/support/faqs
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Only Representatives are legal entities appointed by non-EU manufacturers to fulfil the obligations of 
importers. Only natural or legal persons: (i) established in the EU and, (ii) having sufficient background in the 
practical handling of substances and the information related to them, may be appointed as Only Representa-
tives (Article 8).  When an OR is appointed for one or more substance(s), he becomes responsible for the 
volume of this/these substance(s) manufactured by this non-EU manufacturer and imported into the EU.  For 
more details on the Only Representative’s roles and duties, please consult the Guidance on registration.


NB: When a phase-in substance is manufactured, imported or used in the production of an article by sev-
eral EU legal entities belonging to the same company, each legal entity has to late pre-register separately. 
Manufacturing sites that do not have a separate legal personality are not required to individually late 
pre-register because the obligation to register needs to be fulfilled by the legal entity they belong to. An 
Only Representative can represent several non-EU manufacturers of one given substance, but he needs to 
(pre)register separately for each legal entity he represents.


For more details on the definition of legal entity and on who is responsible for registration please consult the 
Guidance on registration available in the “support” section of the ECHA website.


Manufacturers and importers of substances below 1 tonne per year


Manufacturers and importers of phase-in substances or article producers and importers containing phase-in 
substances in quantities of less than 1 tonne per year do not need to (late) (pre-)register. However, they may 
decide to late pre-register based on their intention to manufacture or import the substance in quantities of 1 
tonne or more in the future.


NB: Companies that exceed the 1 tonne threshold after 1 December 2008 are still entitled to late pre-
register within 6 months of first manufacturing, importing or using the substance in quantities of 1 tonne 
or more per year and no later than 12 months before the relevant registration deadline. To do so they 
need to submit the relevant information to ECHA (as set in Articles 23 and 28(6) – see above).


3.1.2 Is LAtE PrE-rEGIstrAtIon of PHAsE-In substAnCEs obLIGAtory?


(Late) Pre-registration is only obligatory if companies want to benefit from extended registration deadlines. 
Phase-in substances can also be registered immediately.


As a general rule, the obligation to register phase-in substances applies from 1 June 2008, unless these 
substances were pre-registered before the expiry of the pre-registration deadline on 1 December 2008 or 
late pre-registered before the relevant deadline for late pre-registration as described in section 3.1.1.


All manufacturing, placing on the market and use of such substance between 1 December 2008 and the date 
of suspension of activities may be subject to penalties according to national law. This also means that the 
downstream uses of these substances may be at risk.



http://www.echa.eu/web/guest/support
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3.1.3 tHE bEnEfIts of (LAtE) PrE-rEGIstrAtIon 


Pre-registration (and hence late pre-registration) allows potential registrants to benefit from extended 
registration deadlines. More specifically: 


1) Depending on the tonnage and on the intrinsic properties of the substance, (late) pre-registration allows 
manufacturers and importers to continue manufacturing, importing and using phase-in-substances until the 
extended registration deadlines (as shown in Figure 2).
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Figure 2: Extended deadlines for registration


After this date, the placing on the market of such substances without registration would be possible only in 
the case where the manufacturer or importer stopped manufacturing or importing before the registration 
deadline7.


2) (Late) pre-registration also gives companies additional time to organise the collection and selection of 
available data, the sharing of existing data, and the generation of missing information required by the REACH 
Regulation, as described in this section and in section 6.


In the case where a first time manufacturer or importer cannot late pre-register (between 1 June 2012 and 1 
June 2013 and between 1 June 2017 and 1 June 2018) he:


•	 cannot start the manufacturing/ importing activities involving the substance and has to register before 
manufacturing or importing;


•	 has to inquire, and consequently fulfil his data sharing and joint submission obligations (where applicable);


•	 can only start the manufacturing/ import activities involving the substance a minimum of three weeks 
after the submission date of the registration dossier, unless he receives an indication to the contrary from 
ECHA.


7 According to what discussed in CA/99/2010 (rev.3) the registration does not apply to manufacturers or importers that have 
manufactured or imported pre-registered substances before the registration deadline and ceased such activities and simply act as 
suppliers of these substances after the registration deadline.
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Figure 3: Late pre-registration option for phase-in substances


For more details, please consult Section 4 of this Guidance.
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However, the pre-registrant should bear in mind, that all potential registrants have data sharing obligations 
according to Article 29(3): “SIEF Participants shall provide other participants with existing studies, react 
to requests by other participants for information, collectively identify needs for further studies (…) and 
arrange for such studies to be carried out”. This means that other SIEF members may request information 
for the purpose of registration and, if pre-registrants are in possession of such information, they will have to 
share it in accordance with Article 30 of the REACH Regulation8 .


3.1.5 How to LAtE PrE-rEGIstEr A substAnCE?


Pre-registration takes place when the company submits electronically to ECHA the required information 
on a substance. For more details, please consult the REACH-IT Industry User Manual (IUM) on “Online Pre-
registration”, available at: http://www.echa.eu/web/guest/support/dossier-submission-tools/reach-it/pre-
registration.


NB: Information from pre-registration can be amended/updated at a later date, except for the substance 
identifiers. For more details, please consult the REACH-IT FAQ on the ECHA website at http://www.echa.
eu/web/guest/support/faqs.


One year before the last registration deadline, i.e. on 31 May 2017, the pre-registration tool will be closed 
completely. Companies that need to register after this date will have to submit an inquiry instead of a (late) 
pre-registration.


3.1.6 EstAbLIsHmEnt of IdEntIfIErs for PrE-rEGIstrAtIon PurPosEs


Whenever the same substance needs to be registered by one or more manufacturer(s) or importer(s), Article 
11 (or Article 19 for isolated intermediates) of REACH applies and parts of the data need to be submitted 
jointly. Importantly, this “One Substance - One Registration principle” applies to both non-phase-in substanc-
es and phase-in substances (refer to Figure 1 and see for more information section 6.1).


For phase-in substances this applies to all manufacturers and importers, whether they have pre-registered or 
have decided to register without pre-registration.


The establishment of whether more than one manufacturer or importer manufactures or imports the same 
substance is a two-step process:


•	 In a first step, manufacturers and importers need to establish the correct numerical identifiers under 
which they intend to late pre-register or register the substance.


•	 In a second step, potential registrants who late pre-registered their substance under the same identifier 
need to establish whether their substance is the same for the purpose of SIEF formation and joint submis-
sion and verify that their substance has not also been (late) pre-registered or registered under other identi-
fiers. This step is concluded by an agreement on the sameness of the substance for all potential registrants 
and the establishment of a SIEF. For more details, please consult the fact sheet “SIEF Formation and Data 
sharing” available on the ECHA website at http://www.echa.eu/en/web/guest/reach-2013.  


8 A company which pre-registered a phase-in substance can de-activate his role in the pre-SIEF page at any time. However it is 
important to note that the data sharing obligations still remain. Technical details are provided in the REACH-IT IUM on pre-SIEF 
available at http://www.echa.eu/web/guest/regulations/reach/substance-registration/substance-information-exchange-fora.



http://www.echa.eu/web/guest/support/dossier-submission-tools/reach-it/pre-registration

http://www.echa.eu/web/guest/support/dossier-submission-tools/reach-it/pre-registration

http://www.echa.eu/web/guest/support/faqs

http://www.echa.eu/web/guest/support/faqs

http://www.echa.eu/en/web/guest/reach-2013

http://www.echa.eu/web/guest/regulations/reach/substance-registration/substance-information-exchange-fora
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The substance identifiers often correspond to an existing EINECS or CAS entry or similar numerical identi-
fiers but there are also cases where one EINECS entry covers several substances or where several EINECS 
entries may correspond to one and the same substance for the purposes of REACH. There are also phase-in 
substances for which no EINECS/CAS entries or numerical identifiers exist (in particular cases related to Art. 
3(20) (b) and (c)). This may trigger the splitting or merging of pre-SIEF. When this is the case, it is advisable to 
inform ECHA.


The information required by REACH for pre-registration purposes does not include information on the 
composition of the substance. Therefore, the accuracy of identifiers used for pre-registration is critical to 
facilitate the further steps in data sharing. REACH requires pre-registrants to submit identifiers for the 
substances (e.g. EINECS number, CAS number).


NB: Since the first step to establish sameness is to pre-register under the correct identifier(s), it is 
strongly recommended that companies read carefully the Guidance for identification and naming of sub-
stances under REACH prior to submitting information in the context of late pre-registration, as it gives 
guidance on how substance identity can be established based on the composition and/or the chemistry of 
the substance.


The objective of the Guidance for identification and naming of substances under REACH is to give guidance 
for manufacturers and importers on identifying and recording the identity of a substance within the context 
of REACH. The document provides guidance on how to name the substance. It also gives guidance on when 
substances may be regarded as the same for the purpose of REACH. Identifying equivalent substances is 
important for data sharing and for the joint submission, in particular in the process of pre-registration and 
SIEF formation of phase-in substances but also for inquiries relating to non-phase-in substances.


In particular for human toxicity, information must be generated whenever possible by means other than 
vertebrate animal tests, through the use of alternative methods, for example, information from structurally 
related substances (grouping or read-across), subject to appropriate scientific justification.


REACH does not give the possibility to register different substances under the same joint submission.


3.1.7 EstAbLIsH tHE fIrst EnvIsAGEd rEGIstrAtIon dEAdLInE And tHE tonnAGE bAnd for 
(LAtE) PrE-rEGIstrAtIon


The registration requirement is triggered by the volume (yearly tonnage) of the substance manufactured 
or imported (or present in an article, if applicable). Each potential registrant has to indicate the envisaged 
registration deadline and tonnage band, while the actual amount of production and/or import will eventually 
determine the relevant registration deadline and obligations. The volume will also determine the information 
to be submitted in the registration dossier. The Guidance on registration describes how this is to be calcu-
lated for phase-in and non-phase-in substances, on their own, in preparations or in articles.


3.1.8 tHE LIst of PrE-rEGIstErEd substAnCEs


Based on the information submitted by potential Registrants, ECHA has published on its website a list of all 
pre-registered substances.


The list specifies for each substance the name of the substance including its EINECS/EC and CAS number if 
available and other identifiers, as well as the first envisaged registration deadline. The list as published by 
ECHA does not show the identity of the potential registrants.
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Some substances were pre-registered and did not previously have an EC Number assigned (or for which a 
pre-registrant did not indicate the existing assigned EC Number). Consequently REACH-IT allocated auto-
matically a numerical identifier, the so-called “list number”, to substances for which no previous EC number 
entry is given by the legal entity submitting the “dossier” in question (be it a pre-registration, inquiry or a 
registration).  The format of the list numbers is similar to that of an EC Number.


For example, 6xx-xxx-x is allocated in case the CAS RN only was provided, and 9xx-xxx-x where no CAS RN or 
any other numerical identifier (i.e. only substance chemical name) was provided.


These list numbers do not have any legal status and cannot be regarded as valid and legally approved EC 
numbers. Consequently they are considered only as “technical” identifiers to simplify the processing of 
dossiers (whether inquiries, registrations or others). Therefore, until the substance identification is done by 
ECHA, those list numbers are not to be used in documentation other than correspondence between ECHA and 
the registrant, i.e. not in the extended-SDS. Indeed the vast majority of list numbers have not been checked 
for correctness, validity or for whether the conventions outlined in the Guidance for identification and nam-
ing of substances under REACH have been complied with.


Substances can also be assigned a list number by ECHA’s Substance Identification team after an inquiry (the 
format in this case is 7xx-xxx-x). All other EC numbers (i.e. those published in the OJ) are official and may 
continue to be used by registrants:


•	 2xx-xxx-x		 EINECS	(European	Inventory	of	Existing	Commercial	chemical	Substances)


•	 3xx-xxx-x		 EINECS


•	 4xx-xxx-x		 ELINCS	(European	List	of	Notified	Chemical	Substances)


•	 5xx-xxx-x		 NLP	(No-Longer	Polymers)


Following the publication of the list, “data holders”, as defined in section 3.2.3.2 below, may wish to share the 
information they have at their disposal. They can do so by joining a pre-SIEF for that substance and indicating 
to the other pre-Registrants which data are available.  For more details, please consult REACH-IT Industry 
User Manual on “Pre-SIEF”, available on the ECHA website at http://www.echa.eu/web/guest/regulations/
reach/substance-registration/substance-information-exchange-fora.


NB: Data holders have been requested to submit information on pre-registered substances as early as 
possible after 1 January 2009. There is no requirement in REACH for a data holder to notify ECHA of 
their willingness to join a SIEF with a view to sharing data. If data holders wish to share data, it is however 
highly recommended that they identify themselves as early as possible after the publication of the list of 
pre-registered substances to facilitate the data sharing process. The earlier data holders indicate their 
interest, the more likely will it be that the potential registrants will be able to share relevant data from 
data holders in time before the compilation of the Registration dossier.


Hence for data sharing purposes, data holders can identify themselves and join the SIEF even after a joint 
submission has been submitted.


REACH-IT offers the possibility to further describe the data that is held by data holders, especially on 
precisely what form of the substance was tested so that the other SIEF members can better identify the 
relevance of the study. Whilst giving due consideration to the potential CBI issues this might raise, data 
holders are encouraged to use this possibility where applicable.



http://www.echa.eu/web/guest/regulations/reach/substance-registration/substance-information-exchange-fora

http://www.echa.eu/web/guest/regulations/reach/substance-registration/substance-information-exchange-fora
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request by downstream users of phase-in substances not appearing on the list of (pre-) registered sub-
stances


The publication of the list of pre-registered substances also gives the opportunity for downstream users to 
ascertain that all substances they need in their own processes are on the list and that at least one legal entity 
in EU has expressed an intention to register.


NB: Downstream users checking the list of pre-registered substances can never be sure that the sub-
stances present on the list of pre-registered substances have been pre-registered by their current sup-
plier or that their supplier will eventually register. Manufacturers and importers are therefore encouraged 
to communicate to the downstream users as early as possible their intention to register the substance. 
Likewise, downstream users are encouraged to contact their suppliers as soon as possible in order to find 
out about their intentions and where necessary look for alternative future sources of supply.


Downstream users are also advised to consult the list of registered substances prior to contacting the ECHA 
Helpdesk, should their substance(s) be missing from the list. For more details please consult the Guidance 
for Downstream Users.


3.2 formAtIon of substAnCE InformAtIon EXCHAnGE forum (sIEf)


REACH provides for the formation of “Substance Information Exchange Forums” (SIEFs) to share data among 
manufacturers and importers of pre-registered phase-in substances as well as allowing downstream users 
and other stakeholders (data holders) who have relevant information (and are willing to share it in exchange 
for fair compensation) to share this information with potential registrants.


This sub-section specifies who the participants in a SIEF are, what their rights and duties are, and how and 
when a SIEF is formed. 


REACH includes provisions related to the appointment of a lead registrant for joint submission purposes 
(Art. 11(1)). The designation of the lead registrant as well as the SIEF management is under the responsibility 
of the SIEF participants. 


Please be aware that SIEF formation is industry’s responsibility.


3.2.1 tHE PrE-sIEf PAGE And tHE AvAILAbLE InformAtIon


When a potential registrant pre-registers a substance corresponding to an EINECS entry (or other identi-
fiers) and is the first one to do so, REACH-IT triggers the creation of a dedicated web-page (pre-SIEF page). 
At this point in time, this page can only be seen by the potential registrant(s) of that substance or, in case of 
read across, by the potential registrant(s) of the structurally related substance(s) (with a view to exchanging 
each other’s contact details).


Several pre-SIEFs may operate in parallel, although they are covering the same substance. This might not 
immediately come to the attention of members of these pre-SIEFs. Therefore, potential registrants are 
advised to review the entries in the pre-registration list and to assess their relevance to their own activities, 
as forming a single SIEF can also be done by using the read-across facility provided by REACH-IT. Indeed 
REACH-IT allows the potential registrant(s) to indicate that read-across is possible between structurally 
related substances.  
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They may subsequently come to the conclusion that they have the same substance and merge into one SIEF. 
Similarly, members of a (pre-)SIEF may also conclude that the substances they are dealing with are not the 
same (hence they do not correspond systematically to the identifiers of the pre-SIEF). In such a case they 
may have to split the SIEF to reflect the differentiation of the substances.


The page displays the following information:


•	 Substance identification


•	 The corresponding entry in EINECS, i.e. IUPAC name or substance description;


•	 EINECS and CAS numbers;


•	 The individual details of the potential registrant(s), i.e.:


 o Identity and contact details via an .xml file (or those of the Third Party Representative if he elected 
not to disclose his company name for this substance);


 o The tonnage band, the status, the role, the preregistration number and the envisaged registration 
deadline;


 o Whether he was the first to indicate his willingness to act as a facilitator in the SIEF formation.


•	 The other substances in relation to which data can be shared (read-across). Hence pre-registrants can see 
their own pre-SIEF participants but also the participants from the “read-across” pre-SIEFs.


When another legal entity subsequently pre-registers a substance with the same identifier, it is automatical-
ly added to the same dedicated web-page. The new potential registrant sees all other potential registrants of 
the same9 substance.


For more details, please consult the REACH-IT Industry User Manual on “Pre-SIEF” available on the SIEF 
section of the ECHA website.


At this stage, it is already possible for potential registrants having pre-registered a substance with the same 
identifier and appearing on the same web-page to contact each other and start first discussions, e.g. on 
substance identity and SIEF formation. 


For more details, please consult the fact sheet ”SIEF Formation and Data sharing” which is available on the 
ECHA website in the REACH 2013 section and in the SIEF section.


You need to also consider that your SIEF may be already active (for more information please see section 
3.3.7).


9 Wherever in this section reference is made to the same substance, this refers to a substance/substances pre- registered with the 
same identifier. This does not mean that this substance/these substances are necessarily the same for the purpose of SIEF formation 
and registration.



http://www.echa.eu/web/guest/regulations/reach/substance-registration/substance-information-exchange-fora

http://www.echa.eu/en/web/guest/reach-2013

http://www.echa.eu/web/guest/regulations/reach/substance-registration/substance-information-exchange-fora
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3.2.2 tHE sIEf


A SIEF will be formed for each pre-registered substance when the discussion on the sameness confirms that 
the participants have indeed the same substance and when they agreed on the chemical identifier to be used. 


The roles, rights and obligations of the participants in the SIEF differ and are further described in section 
3.2.3.


As indicated in its name, a SIEF is a forum to share data and other information on a given substance.


The aims of the SIEF are to:


•	 Facilitate data sharing for the purposes of registration, thereby avoiding the duplication of studies, and


•	 Agree on the classification and labelling of the substance concerned where there is a difference in the 
classification and labelling of the substance between the potential registrants.


Participants in a SIEF are free to organise themselves as they see fit to carry out their duties and obligations 
under REACH, i.e. to share data, especially those involving vertebrate animal testing. The organisation used 
for the SIEF co-operation may also be used to jointly submit the relevant information. 


The choice of the form of cooperation between SIEF participants is based on the principle of contractual 
freedom. 


NB: Even if the formation of the SIEF takes place at a given point in time, its management is an iterative 
process with new members joining in a continuous manner. The concept is further clarified in section 
5.5.5. For more information, please also consult section 8 of this guidance document.


3.2.3 tHE sIEf PArtICIPAnts


Several categories of parties are “participants” in SIEFs, as specified in Articles 29 and 30. These are (1) 
“potential registrants” and (2) “data holders” (including downstream users and Third Parties). Registrants who 
registered the substance earlier and all parties according to Article 15 are also participants of the SIEF. The 
obligations of potential registrants and data holders are described below.


3.2.3.1 Potential registrants


Potential registrants are those parties who have (late) pre-registered by submitting Article 28(1) informa-
tion to ECHA on a given phase-in substance. These include:


•	 manufacturers and importers of phase-in substances having (late) pre-registered that substance.


•	 Producers and importers of articles having (late) pre-registered that phase-in substance if intended to be 
released from articles.


•	 Only Representatives of non-EU manufacturers having (late) pre-registered that phase-in substance.
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Third Party Representative


Any manufacturer or importer may appoint a Third Party Representative for certain tasks e.g. data sharing. 
This is typically the case when a company does not wish to disclose its interest in a particular substance as 
this may give indications to competitors about production or commercial secrets.


NB: Whenever a manufacturer or importer considers information which may need to be exchanged for 
data sharing purposes to be sensitive, a Third Party Representative may be nominated at the time of 
(late)pre-registration. Companies should be aware that contact details indicated at (late)pre-registration 
stage will be available to all potential registrants of the substance(s) pre-registered under the same 
identifier (in the given SIEF) as well as to potential registrants of all other substances for which read-
across has been indicated unless a Third Party Representative has been appointed.


The identity of a manufacturer or importer who has appointed a Third Party Representative will not be 
disclosed by ECHA to other manufacturers or importers.


Additionally, a Third Party Representative can represent several legal entities but will appear as a separate 
SIEF participant for each different legal entity he represents.


The legal entity nominating a Third Party Representative retains the full legal responsibility for complying 
with its obligations under REACH.


NB: The manufacturer or importer legally remains the pre-registrant or registrant.  The “Third Party 
Representative” must not be confused with the “third party holding information” (“data holders”), nor with 
an “Only Representative”.


3.2.3.2 data holders


Note that REACH does not provide for data holders to have an active role in deciding on the studies to be 
included in joint submissions nor on the classification and labelling proposals. Data holders can thus only 
provide data to active members (potential registrants) of the SIEF and request cost sharing for the data 
supplied, where relevant.


The contact details of data holders will be made available on the pre-SIEF page of the substance and can be 
seen by all pre-Registrants. Data holders will not get access themselves to any information displayed on the 
pre-SIEF pages.


Any person holding information relevant to a phase-in substance and entitled to share it can identify himself 
and lodge a request to ECHA with a view to being a participant in the SIEF for that substance, to the extent 
that they will provide the information to other SIEF members that request it. They can do so by submitting to 
ECHA any or all of the information listed in Article 28(1).


Data holders may include:


•	 Manufacturers and importers of phase-in substances in quantities of less than 1 tonne per year who have 
not pre-registered.
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•	 Downstream users who may be in possession of data, and thus have a lot to contribute in the collection 
of data to be used for registration, possibly in relation to intrinsic properties, but in particular in relation to 
quantification of exposure and estimation of risks. Hence, downstream users need to be involved as early as 
possible in the data sharing process. In accordance with the provisions of Article 28(7) of the REACH Regula-
tion, downstream users may submit information on pre-registered substances as well as any other relevant 
information for those substances, with the intention of becoming a member (data holder) of the correspond-
ing SIEF. 


Information from downstream users may help potential registrants to waive certain tests based on lack of 
exposure (absence of risks for instance, or irrelevance of test type due to no exposure). Indeed, exposure-
based waiving is fundamental to reducing the need for animal testing.


NB: Downstream users are advised to establish contact with their suppliers and to obtain information 
as soon as possible regarding the formation of a corresponding SIEF, rather than wait for potential 
registrants to contact them. Specifically, when downstream users have valuable data regarding safety, 
including hazard data, uses, exposure and risks, it is recommended that they communicate as early as 
possible with their suppliers in order to ensure to best possible use of their data.


•	 Other third parties holding information on phase-in substances, such as:


 o Trade or industry associations, sector specific groups and consortia already formed.


 o Non Governmental Organisations (NGOs), research laboratories, universities, international or 
national agencies.


 o Manufacturers of a substance who have no interest in registering a substance under REACH because 
they do not produce or place it on the market in Europe (e.g. a non-EU manufacturer who does not export 
into the EU).


When indicating in the REACH-IT system the pre-registered substances on which they hold information, the 
data holders will have the possibility to indicate other types of information, in particular with regards to 
safety, such as hazard data and information on uses. They can usefully indicate their intention to share data 
for read-across where relevant. On the pre-SIEF page (in REACH-IT) the data holder will not see the identi-
ties of the pre-SIEF members, but his information (contact details and data available) are visible for the 
pre-SIEF member(s), who then need to decide whether to contact the data holder.


It must be underlined that REACH does not provide for data holders to have an active role in deciding on 
the studies to be included in the joint submission and on classification and labelling proposals. Data holders 
will not be involved in pre-SIEF discussions. They will be considered as members of the relevant SIEF once 
formed.


Potential registrants may only start investigating data availability once the SIEF is formed and when they 
have identified data gaps (see section 3.3 below). In any case potential registrants are likely to first review 
the data they have in their possession before contacting any data holder mainly to fill data gaps. At this 
stage, they can launch requests for missing data (this is mandatory if the missing data involve vertebrate 
animal testing). Potential registrants must bear in mind that there may be several SIEFs corresponding to 
the entry in the list of pre-registered substances. Requests must consequently be sent to all data holders 
corresponding to the entry in the list of pre-registered substances, and possibly those in another entry if the 
final SIEF is the result of a merger of several pre-registered substances.
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Potential registrants will then assess the relevance of using such data held by data holders taking into 
account relevance, adequacy and reliability. This will require data holders to communicate information on the 
identity of the substance used in generating the test data they wish to share. Data holders are therefore also 
recommended to consult the Guidance on identification and naming of substances under REACH for the data 
they have available and which they wish to share under REACH.


For more details, please consult http://www.echa.eu/web/guest/information-on-chemicals/pre-registered-
substances.


NB:  Data holders should be aware of the identity of the substance to which the data they are holding 
relates in order to allow potential registrants to ascertain the relevance to their substance. They should 
consult the Guidance for identification and naming of substances under REACH of substance when 
determining the identity of the tested substance.


3.2.4 sIEf formAtIon fACILItAtor


In order to initiate and facilitate discussions after pre-registration and the exchange of the information, 
one SIEF participant may volunteer to be the “SIEF Formation Facilitator” (SFF). If so, they need to identify 
themselves via the pre-SIEF page. Ideally, a potential registrant ready to become the lead registrant in the 
SIEF should act as SFF or candidate lead registrant in the pre-SIEF.


NB: The SIEF Formation Facilitator (SFF) does not have a formal recognition in the REACH Regulation, 
while the role of the lead registrant is mandatory and specifically foreseen in REACH. Acting as a SFF is 
voluntary and not legally binding, i.e. the legal entity volunteering is taking the initiative to contact the 
others within the pre-SIEF. Similarly, the SFF may freely review his position at any moment.


Additionally where the current SFF is not carrying out his function effectively, or is slowing down / block-
ing the process, SIEF members may ask the SFF to abandon the role and set a deadline for a response. 
Ultimately SIEF members are free to work without the cooperation of the SFF. 


For more detailed information, please consult the REACH-IT Industry User Manual on “Pre-SIEF”available 
at http://www.echa.eu/web/guest/regulations/reach/substance-registration/substance-information-
exchange-fora.


The initial steps for the SIEF Formation Facilitator or designated lead registrant may be any or all of the 
following:


•	 Running a survey to identify the potential registrants with clear intention to register (as the pre-SIEF may 
include companies not willing to take an active role);


•	 Designation of a lead registrant (unless this has already been done);


•	 Proposing the form of co-operation between the parties and possible internal rules (see section 8); i.e. 
whether the co-operation should be limited to the SIEF obligations (data sharing and classification and label-
ling) or whether it should be extended to cover other objectives;



http://www.echa.eu/web/guest/information-on-chemicals/pre-registered-substances

http://www.echa.eu/web/guest/information-on-chemicals/pre-registered-substances

http://www.echa.eu/web/guest/regulations/reach/substance-registration/substance-information-exchange-fora
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•	 Running a survey regarding the availability of study endpoints and who could perform the necessary 
technical work (either the potential registrants themselves or a contracting Third Party or a combination of 
both), eg. prepare an inventory of available data within the SIEF;


•	 Organising the exchange of data, e.g. launch the queries for data within the SIEF;


•	 Channel the communication with other SIEFs, in case read across applies; 


•	 Ensure a smooth entry of late (pre-)registrants in the SIEF. 


ECHA advises all companies to decide what role they wish to take in the SIEF.  For more details, please 
consult the ECHA website and in particular the page “SIEF” available at http://www.echa.eu/web/guest/regu-
lations/reach/substance-registration/substance-information-exchange-fora


You need also to consider that your SIEF may be already active and discussions at SIEF formation stage may 
have already taken place (see section 3.3.7 for more information).


3.2.5 sIEf formAtIon 


Article 29 of the REACH Regulation provides that all potential registrants and data holders for the “same” 
phase-in substance must be participants in a SIEF. The REACH Regulation leaves the responsibility for defin-
ing “sameness” to SIEF participants. Similarly the regulation does not foresee any formal step to confirm the 
formation of the SIEF.


The assessment of the exact nature of an EINECS entry and the different substances it may cover must be 
carried out by the manufacturers or importers who should be aware of the composition of the substance. It 
is, therefore, up to them to take the responsibility of defining precisely the substance for which a SIEF will be 
formed.


In order to reach an agreement on the sameness of a substance, potential registrants must enter into pre-
SIEF discussions. As a consequence, a SIEF is formed when the potential registrants of a substance in the 
pre-registration list agree that they effectively manufacture, intend to manufacture or import a substance 
that is sufficiently similar to allow a valid joint submission of data.


Due to the fact that data holders are not able to view the details of the potential registrants who have pre-
registered under the same identifier, it is the role of the potential registrant(s) to decide whether the avail-
able data are relevant to its substance(s) and to communicate further including with data holders, in order to 
gather the missing data.


NB: ECHA will not participate in discussions between potential registrants to nominate a lead registrant, 
nor will ECHA confirm or question the creation of a particular SIEF. Potential registrants should work 
towards forming SIEFs as soon as possible to ensure sufficient time remains to organise the sharing of 
data and to prepare the registration dossier. 


For more details, please consult REACH-IT Industry User Manual on “Pre-SIEF”, available on the ECHA web 
pages at http://www.echa.eu/web/guest/regulations/reach/substance-registration/substance-information-
exchange-fora.



http://www.echa.eu/web/guest/regulations/reach/substance-registration/substance-information-exchange-fora

http://www.echa.eu/web/guest/regulations/reach/substance-registration/substance-information-exchange-fora

http://www.echa.eu/web/guest/regulations/reach/substance-registration/substance-information-exchange-fora
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Following the sameness review, three situations are possible:


(i) all potential registrants agree that their substances are the same; or


(ii) one or more potential registrants consider that their substance is not the same as substance(s) pre-
registered by the other participant(s), in which case the other participant’s(s’) data may not be relevant to de-
scribe their substance’s profile. In this case, it is for potential registrants to decide among themselves what 
SIEF(s) are to be formed to represent each of the substances so identified. In this context, the main criteria 
for deciding on the sameness of a substance should be those laid down in the “Guidance for identification and 
naming of substances under REACH” and whether or not data sharing would give a meaningful result that can 
be used throughout the SIEF. It is important to underline that the formation of several SIEFs is only possible 
when the substances are indeed different. 


(iii) one or more potential registrants consider that their substance is the same as one or several substances 
pre-registered under (an)other identity code(s) to conclude that these substances are sufficiently similar to 
allow data sharing within one SIEF.


If SIEF participants disagree on substance identity/sameness and a participant considers that it should be 
part of a SIEF created by other parties for a given substance, that participant has the possibility to formally 
request to join the SIEF and request the right to use or refer to the data he is missing to proceed with his 
Registration. In case this request is refused, the rules of Article 30(3) and (4) apply.


NB: The principle of joint submission applies with regards to registrants of the same substance.  
The formation of several SIEFs for the same substance violates data sharing obligations.


You need also to consider that your SIEF may be already active and discussions at SIEF formation stage may 
have already taken place (see section 3.3.7 for more information).


3.2.5.1 Competition and confidentiality issues


While the exchange of information required for the purpose of checking the similarity of the substances 
will generally not raise concerns under the EC competition rules, there may be instances where participants 
should be particularly careful. These are further explained in section 7 of the present Guidance document.


The same exchange of information will generally not reveal confidential business information (CBI) either. 
Nevertheless companies may want to retain information, particularly when it involves confidential data, such 
as know-how or sensitive information.


If a satisfactory solution cannot be found, the potential registrant concerned can “opt-out”. For more details 
please consult section 3.3.5 and 6.3 of this Guidance document.


3.2.5.2 Examples of identity issues and related solutions


A. Substance pre-registered under a wrong EINECS entry


If the process of verification of substance identity with pre-registrants of the same and/or similar identifiers 
leads to the conclusion that the substance fits more into the SIEF formed by the pre-registrants of a similar 
rather than the original identifier, an adjustment is still possible during SIEF formation. It is however not 
possible to make modifications beyond refinement of substance identity (e.g. joining a SIEF of an unrelated 
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substance to the one that has been pre-registered). In this case, the potential registrant may eventually 
register the substance under a different identifier than the one used for the pre-registration. This does not 
lead to any failure in the registration.


B. There are several EINECS entries for the same substance


In case there are several EINECS entries which correspond to one and the same substance for REACH 
purposes, a similar solution can apply: during the pre-registration period, manufacturers and importers may 
have decided to submit an additional pre-registration for one of those alternative EINECS entries in order to 
regroup all participants into one single SIEF. 


Earlier pre-registrations can now simply become inactive (although data sharing obligations remain). For 
more information on inactive status (in the pre-SIEF page), please consult the REACH-IT Industry User 
Manual on “Pre-SIEF” available on the ECHA web site at http://www.echa.eu/web/guest/regulations/reach/
substance-registration/substance-information-exchange-fora. Please contact ECHA if you need support in 
de-activating a large number of pre-registrations at once.


C. The EINECS entry for a substance covers several different substances


If the substance of one potential registrant appears to be sufficiently different to prevent data sharing with 
some or all other potential registrants of the pre-SIEF, a split of the EINECS entry should be considered. This 
may occur in the case of very broadly defined EINECS entries. When the exchange of the specifications of 
their substance leads to the conclusion that their substances are not the same, potential registrants of the 
original pre-SIEF may decide to split into several SIEFs (see section 3.2.1 above).


D. Phase-in substances where no EINECS/CAS entries or other numerical identifiers exist (in particular cases 
related to Art. 3(20) (b) and (c)).


In these cases, the name of substances as pre-registered should be the starting point in clarifying substance 
identity and the composition of the SIEF. When, based on the Guidance for identification and naming of 
substances under REACH, these substances are regarded the same, a SIEF will be formed and data sharing 
and joint submission obligations apply.


As the submission of the numerical identifiers at pre-registration does not include information on the actual 
composition of the substance, this could lead in some cases to a situation in which the potential registrants 
will not be registering the “same” substance (e.g. because the EINECS entry describes several substances).


In assessing the identity of the substances, potential registrants are advised to read the Guidance for 
identification and naming of substances under REACH carefully. 


3.2.6 tHE LEAd rEGIstrAnt


Under the REACH Regulation the role of lead registrant is a mandatory role laid down in Article 11(1). 
The lead registrant is defined as the ‘one registrant acting with the agreement of the other assenting 
registrant(s)’ and it is he who must first submit certain information.


REACH does not specify rules as to how the lead registrant should be selected. The lead registrant must 
act with the agreement of the other assenting registrants and submit the joint submission dossier, which 
contains information on the intrinsic properties of the substance. Lead registrants are encouraged to submit 
their registrations well before the relevant registration deadline.



http://www.echa.eu/web/guest/regulations/reach/substance-registration/substance-information-exchange-fora

http://www.echa.eu/web/guest/regulations/reach/substance-registration/substance-information-exchange-fora
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After agreeing on the substance identity (being similar for all), the potential registrants have to agree on:


 – who will be the lead registrant;


 – which information will be submitted jointly (in particular whether the CSR or part of it will be submitted 
jointly).


It means that all the manufacturers, importers and only representatives concerned by a substance (indepen-
dently from the tonnage band) should participate in the discussion as soon as possible and agree on a lead 
registrant and the information to submit jointly.


The lead registrant may be one of those registrants who plan to submit their registration dossier by the earli-
est registration deadline from amongst all the potential registrants.


However, this is not an obligation: the joint registrants have the possibility to appoint any potential registrant 
as lead registrant, including one from amongst those with a lower tonnage (for instance, because the joint 
registrants have together pre-registered many other substances and have decided to share the workload of 
managing the joint submissions). In such a case, the lead registrant would have to submit a dossier (including 
studies for the higher tonnage) by the first registration deadline that applies to the SIEF members. Although 
the dossier submitted by the lead registrant with the agreement of the other assenting registrants will have 
to contain the information required for the highest tonnage of those registrants, the lead registrant will only 
need to pay the fee corresponding to his own tonnage.


3.2.6.1 How to appoint the lead registrant?


 – Scenario 1: If only one potential registrant volunteers to become lead registrant he needs to persuade the 
other potential registrants to agree to appoint him as lead registrant;


 – Scenario 2: If two or more potential registrants volunteer to become lead registrant, they can seek an 
agreement between themselves as to who will be the lead registrant and request endorsement by all poten-
tial registrants. If the volunteers cannot agree, then it is recommended that the other potential registrants 
appoint the lead registrant.


 – Scenario 3: If no potential registrant volunteers to become lead registrant, the lead registrant may be the 
EU manufacturer or EU importer with the highest interest in registration (e.g. highest tonnage, most data, …). 
However the lead registrant still needs to be endorsed by all potential registrants.


3.2.6.2 sIEf Agreement


The functioning of the SIEF, to be agreed by all SIEF participants, may be detailed in a SIEF agreement. SIEF 
participants are free to choose the form and the clauses to be included in such an agreement. The agreement 
may consist of a combination of SIEF operating rules, participation processes, data and cost sharing mecha-
nisms and other important aspects that the SIEF participants may consider on a case by case basis. Some of 
the points which may be included in such an agreement are:


1. Mode of selection of the lead registrant; 


2. Duration of the lead registrant’s role (consideration of what will happen after the last registration dead-
line);
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3. Internal rules of designation/ transfer: the initial lead registrant may transfer the lead registrant role in 
the joint submission to another registrant, as per the internal rules defined and agreed in the SIEF agree-
ment. The practical steps for assigning the lead registrant’s role to another SIEF participant occur in REACH-
IT: the lead registrant is only allowed to leave the lead of the joint submission object (in REACH-IT) if he 
assigns the new lead registrant role to a joint submission member and if, in REACH-IT, the JS member accepts 
the lead registrant assignment.


In case the lead registrant ceases to manufacture or import the substance, the lead registrant role may need 
to be transferred to one of the other joint registrants. The existing rules on choosing a new lead registrant 
apply. If ceasing of manufacture or import of the substance occurs after receipt of a draft decision on evalu-
ation, the lead registrant cannot continue his duties as his registration is no longer valid (see Article 50(3) of 
the REACH Regulation). A new lead registrant must be selected and the role be transferred to him. In other 
cases of ceasing of manufacture or import of the substance by the lead registrant (before the receipt of an 
evaluation decision), the existing lead registrant may continue to carry out his duties, as his registration for 
the substance is still valid (however the tonnage is set to zero). In such a situation, the transfer of the lead 
registrant role may be preferable so as to facilitate the communication with the Agency and other members 
(both current and future) of the joint submission because the lead registrant currently manufactures/imports 
the substance;


4. Form of cooperation between the parties: details of the participation processes and obligations and 
liability of the SIEF participants (both lead registrant and members of the joint submission) during the SIEF 
processes;


5. Form of access to the information (e.g. the letter of access, related conditions, …);


6. Compliance with competition rules and confidentiality obligations for all the parties;


7. Governing laws for the relationship in the SIEF and the mechanisms for disputes resolution;


8. Cost sharing mechanisms (for more information please consult section 5 of the present guidance docu-
ment);


REACH describes the task of the lead registrant in jointly submitting information.  In order to identify the 
responsibility of each potential registrant in case of conflict, it is recommended that all the potential regis-
trants keep written records of the agreements made in a SIEF (e.g.: who is the lead registrant, who is respon-
sible for communication, representation of data owners,…).


NB: Different types of standards and templates of agreements are already available and used by differ-
ent industries for data sharing purposes. 


Potential registrants may therefore wish to contact industry associations and other sources in order to be 
provided with examples and support.
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3.2.7 IntEr-sIEf ruLEs (GrouPInG, rEAd-ACross)


Avoiding unnecessary animal testing is a main objective underlying the provisions for data sharing in REACH. 
One way of achieving this is to use data relating to structurally related substance(s), if it can be scientifically 
justified. Reading data across different substances should always be carried out using expert judgment. The 
Guidance on information requirements and Chemical Safety Assessment explains in detail how and when 
reading across can be made (in particular Chapter R.5). Furthermore the Practical Guide on “how to report 
read-across and categories”, available at http://www.echa.eu/en/web/guest/regulations/reach/evaluation 
provides useful information on this issue.


It is not mandatory for participants in different SIEFs to share data, even though it is in line with the objec-
tive of reduction of animal (particularly vertebrate) testing and registration costs. Therefore every request 
for access to studies across different SIEFs will have to be negotiated on a case by case basis by the poten-
tial registrants wanting to take share access to the studies (please also read sections 3.3.3 for the “collective 
route” and 3.3.5 for the “individual route” of this guidance may be considered).


Potential registrants are invited to explore all read across potential with a view to avoiding unnecessary 
testing on vertebrate animals


NB: when using the read-across or category concept in a registration dossier, registrants always need to 
provide a scientifically relevant justification.


3.2.8 wHAt ArE tHE obLIGAtIons of sIEf PArtICIPAnts?


All SIEF Participants must:


•	 Agree to the appointment of a lead registrant according to Article 11(1)


•	 React to requests for information from other participants (within one month according to Article 30(1));


•	 Provide other participants with existing studies both those on vertebrate animals and others, if request-
ed.


•	 Request missing data information related to vertebrate animal testing from other SIEF participants; they 
may also request other non- animal data from other SIEF participants;


•	 Collectively identify needs for further studies to comply with Registration requirements;


•	 Make arrangements to perform the identified studies;


•	 Agree on classification and labelling where there is a difference in the classification and labelling of the 
substance between potential registrants (see section 3.3.4). However there may be more than one classifica-
tion and labelling, in a given joint registration dossier (e.g. different impurities).


Data holders must respond to any request from potential registrants if they hold the data relating to this 
request. Data holders are not entitled to request data.


The enforcement of obligations imposed on SIEF participants laid down in the REACH Regulation will be 
under the remit of national authorities.



http://www.echa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://www.echa.eu/en/web/guest/regulations/reach/evaluation
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A liability of SIEF participants may also result from the breach of contractual arrangements between the 
parties. 


Data holders, like other SIEF participants, should be mindful of property rights and quality issues when mak-
ing representations and granting rights to studies available to them.


3.2.9 End of sIEf


According to Article 29, “each SIEF shall be operational until 1 June 2018”. This date coincides with the last 
registration deadline for phase-in substances, meaning that by that date all pre-registrants should have 
registered their substances, unless they have decided to cease their activities involving that substance or 
have not exceeded the 1 tonne per annum threshold which triggers registration obligations.


However, the SIEF activities may continue even beyond 1 June 2018, as the efforts and data generated by 
the SIEF participants in the framework of their registration will be continuous between the submission of 
the joint registration and after the end of the SIEF, for instance following substance or dossier evaluation. 
Finally, a subsequent registrant may wish to use the submitted information for registration purposes after 
1 June 2018.  Registrants are therefore recommended to consider extending their contractual relationship 
beyond 1 June 2018.


3.3 dAtA sHArInG ruLEs for PHAsE-In substAnCEs wItHIn sIEf


Pre-registration entails several obligations for potential registrants. These encompass data and cost shar-
ing, joint submission, update of their information, etc. When they are part of a SIEF, the members and the 
appointed lead have the responsibility to share information with a view to preparing the joint registration 
dossier, discussing data quality, need for opt-out etc.


As described in more detail later in this section, potential registrants may decide to follow the “collective” or 
the “individual” route (opt-out for certain information requirements) to prepare their registration.


3.3.1 ovErALL APProACH to dAtA sHArInG


In addition to the obligations of SIEF participants described in section 3.2.8, Article 11 requires that studies 
and proposals for testing as well as classification and labelling information must be submitted jointly by all 
registrants of the same substance (According to Article 11, as discussed in sections 3.1.6 and 6.1, the,”one 
substance, one registration principle,), unless the conditions for opting out apply. This part of the guidance 
considers both the need to meet the legal obligations under the data sharing process and the process leading 
to a joint submission. See also section 4 for non-phase-in substances.


Article 30(1) provides that “before testing is carried out”, participants in a SIEF inquire whether a relevant 
study is available within the SIEF. The participants must request the study in case it involves tests on ver-
tebrate animals and may request the study in case of other data. This request for missing information then 
triggers the obligation for the data owner to provide proof of its cost and further data sharing obligations.


In practice, the potential registrants have the task to organise the data sharing activities: i.e. to use more 
direct forms of cooperation to gather the required information, to agree on the necessary data package and 
on the classification and labelling, and to prepare for the joint submission of data.
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Figure 4: Data sharing principle within the SIEF
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These activities can involve a review of all available data (including publicly available data). This review can 
be delegated to one individual member (or to an external expert), subject to the assent of others. This may 
allow participants to determine and agree on classification and labelling, selection of studies and testing 
proposals to be submitted, to agree the content of a possible joint chemical safety report and guidance for 
safe use, etc. Consequently, it is recommended that SIEF members work together in the identification of 
existing information (including publicly available data) and data needs, the generation of new information, 
and the preparation of the joint registration dossier (“collective route”). This option is acknowledged as 
being very time-consuming, so lead registrant and SIEF participants are free to organise themselves for the 
benefit of all. However the criteria of fairness, transparency and non discrimination must always prevail in 
the negotiations. 


In case there is a disagreement regarding a specific endpoint, a potential registrant has according to Article 
11(3), the possibility to opt out from the joint submission for the particular endpoint. Subsequently the po-
tential registrant does not have to rely upon the full data set prepared and may submit data he already owns 
or which he considers is more scientifically reliable, relevant and adequate, than the data chosen in the jointly 
submitted dossier. Opting out does not relieve the potential registrant from his obligation to make available 
and share data or to be part of the joint submission.


3.3.2 fuLfIL tHE InformAtIon rEquIrEmEnts for rEGIstrAtIon


Data sharing must first be reviewed with reference to the information requirements for Registration. Es-
sentially, REACH requires manufacturers and importers to collect data on the substances they manufacture 
or import, to use these data to assess the risks related to these substances and to develop and recommend 
appropriate risk management measures for using the substance throughout its life cycle. Documenting these 
obligations requires them to submit a registration dossier to ECHA. 


Fulfilling the information requirements for Registration is essentially a four step process, which consists of: 


•	 Gathering existing information


•	 Considering information requirements


•	 Identifying information gaps


•	 Generating new information or submitting a testing proposal in line with REACH obligations


The participants of the SIEF are free to organise these steps as they best see fit. 


3.3.3 tHE CoLLECtIvE routE 


It is important to stress that REACH gives potential registrants the flexibility to decide how they organise 
their data sharing and joint submission obligations. This section of the Guidance describes how data sharing 
can be organised collectively within a SIEF with the view to meet the objectives discussed in section 3.3.1 
above, including both the obligations related to data sharing and the preparation for the joint submission of 
data at Registration.


The following steps are only indicative:


•	 Step 1 Individual gathering of available information to potential registrants 


•	 Step 2 Agreement on the form of cooperation/cost sharing mechanism 
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Step 3 Collection and inventory creation of information available to potential registrants 


•	 Step 4 Evaluation of available information within the SIEF 


•	 Step 5 Consideration of information requirements 


•	 Step 6 Identification of data gaps and collection of other available information 


•	 Step 7 Generation of new information/testing proposal 


•	 Step 8 Sharing of the cost of the data 


•	 Step 9 Joint submission of data
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Figure 5: Overview of the data sharing process for phase-in substances; pre-SIEF and SIEF operation
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 3.3.3.1 step 1: Individual gathering of available information


Potential registrants should first gather all existing available information on the substance they intend to 
register. This must include both data available “in-house”, as well as that from other sources, such as data in 
the public domain that can be identified through a literature search. 


The search, identification and documentation relating to “in house” information must remain an individual 
exercise and companies have been encouraged to conduct this data gathering exercise well ahead of the 
SIEF/data sharing phase, and even before the pre-registration phase as the availability of the data (or lack 
thereof and therefore the cost of generating the required data) may have been one of the elements which 
could influence the decision to become a potential registrant for that substance.


NB: Data gathering must be thorough, reliable and well documented, as failure to collate all of the avail-
able information on a substance may lead to unnecessary testing with related resource implications.


The information to be gathered by each potential registrant must include all information relevant for pur-
poses of Registration, i.e.:


•	 Information on the intrinsic properties of the substance (physicochemical properties, mammalian toxicity, 
environmental toxicity, environmental fate, including chemical and biotic degradation). This information may 
come from in vivo or in vitro test results, non-testing data such as QSAR estimates, existing data on human 
effects, read across from other substances, epidemiological data;


•	 Information on manufacture and uses: current and foreseen;


•	 Information on exposure: current and anticipated;


•	 Information on Risk Management Measures (RMM): already implemented or proposed.


This data gathering exercise is to be done irrespective of the volume. Indeed, if the data requirements at 
registration depend upon the volume manufactured or imported by each registrant, registrants must register 
all relevant and available data for a specific endpoint. Nevertheless, they have to share on request data avail-
able that correspond to a higher tonnage threshold.  


NB: In summary, Step 1 requires each potential registrant to assemble and document all the information 
on the substance, available in-house (regardless of the envisaged registration tonnage) - including infor-
mation on the substance’s (1) intrinsic properties (irrespective of tonnage), (2) uses, exposure and risk 
management measures. Potential registrants are encouraged to start gathering all relevant and available 
information as soon as possible, even before the formation of the SIEF for that substance.


3.3.3.2 step 2: Agreement on the form of cooperation/cost sharing mechanism


Before potential registrants (and potentially other SIEF Participants) start exchanging information on the 
data they have available, it is recommended that they first agree on the form of cooperation that best suits 
them and the main rules applicable to that cooperation, in terms of data and cost sharing. 
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NB: In summary, Step 2 requires potential registrants (and potentially data holders) to (virtually) meet, 
discuss and agree on the main elements of the gathering of information, identification of information 
needs, generation of missing information, and sharing of the costs related to all registration activities. 


3.3.3.3 step 3: Collection and Inventory creation of information available to potential registrants


In step 3, potential registrants should first organize themselves to complete the data collection phase, by 
collecting all information they have available individually. If literature searches have not been done individu-
ally in Step 1, these must be done jointly at this stage in order to gather all available information.


To the extent that available data is not sufficient for registration purposes (Step 6 below), potential regis-
trants must collect data available from (1) data holders, (2) other SIEFs and (3) outside the SIEFs. However, 
if the potential registrants know in advance, for example from previous contacts, that they do not have a 
complete data set with their own data, they may decide to contact data holders or other SIEFs early. Infor-
mation from other SIEFs can be obtained after requesting read–across from another substance.


Collecting data available to potential registrants can be done in the form of a questionnaire structured 
according to Annexes VI to X of REACH which the lead registrant sends to all potential registrants and that 
is returned within the requested deadline. This questionnaire may also include a request to communicate the 
classification and labelling of the substance.


In order to help participants review available data a form is proposed, as an example, in Annex 1.


As the above data is being collected, it should be entered into a common inventory. This would best be in the 
form of a matrix which compares the data available for each end point (up to the highest tonnage threshold 
among potential registrants) with the data needs and identifies key elements for each study, including the 
identity of the data holder.


To the extent that the literature search may require considerable time to be completed, it is recommended 
that potential registrants continue their work and initiate Steps 4 and possibly 5 below without waiting for 
Step 3 to be completed.


NB: In summary, Step 3 requires potential registrants to collect and create an inventory of all information 
on the substance they have available within the SIEF. They may also consider at this stage data avail-
able to data holders, in other SIEFs and outside of the SIEFs, in particular in situations where potential 
registrants know they do not have a full data set for Registration purposes.


3.3.3.4 step 4: Evaluation of available information within the sIEf


The next step is for potential registrants to evaluate the data available on the substance to be registered. 
This step may be undertaken by the lead registrant, any other potential registrant, or a representative acting 
on behalf of all potential registrants.


Essentially, for each endpoint, the following actions must be performed:


•	 Assess the relevance, reliability, adequacy and fitness for purpose of all gathered data (for more details 
please consult the Guidance on information requirements for arriving at conclusions on the hazard assess-
ment and for risk characterization). 







50
Guidance on data sharing 
Version 2.0       April 2012 


•	 Determine the key study for each endpoint: This is the study of greatest relevance taking into account the 
quality, completeness and representativeness of the study. This is a critical step, as these key studies are 
generally the basis for the assessment of the substance.


•	 Determine which information/study (or studies) needs a robust study summary (normally the key study) or 
a study summary (other studies). A robust study summary should reflect the objectives, methods, results and 
conclusions of a full study report. The information must be provided in sufficient detail to allow a technically 
qualified person to make an independent assessment of its reliability and completeness – without having to 
go back to the full study report (for more details, please consult the Guidance on information requirements).


Depending on the situation, potential registrants may be in possession of only one key study on an endpoint 
or may have several studies. 


(i) If only one valid study is reported on an endpoint: 


Potential registrants have to use the information available (robust study summary) for that study so as to 
conclude on the endpoint (this is later reported in the IUCLID endpoint study summary). If the endpoint study 
record has been documented sufficiently, potential registrants would only need to use information already 
summarised in the endpoint study record.


(ii) If more than one valid study is available on an endpoint:


Potential registrants have to use all available information reported in the different endpoint study records in 
order to conclude on the endpoint. Usually the first information to be used should be the robust study sum-
mary of the key study documented in the endpoint study record. The other information should be used only as 
supporting evidence.


However, there might be cases where there will be more than one key study on a specific endpoint or no key 
study. In these situations the assessment should be done by using all available information in a weight of 
evidence approach. In such situations the endpoint study summary should be well documented and all studies 
discussed to justify the final conclusion.


The same applies when alternative methods (e.g. (Q)SARs, read across, in-vitro methods) are used as relevant 
information for the final assessment and conclusion.


NB: If the lead registrant, any other potential registrant, or a representative acting on behalf of all 
potential registrants acts, in Step 4, on behalf of all potential registrants, he needs to provide clear 
justifications for the choice of a given study if requested.


Guidance on how to use alternative methods or a weight of evidence approach, on how to identify and 
measure environmental fate and physico-chemical properties, and make human health and environmental 
assessments is available in the Guidance on the Information requirements and Chemical Safety Assessment 
available at http://www.echa.eu/web/guest/guidance-documents/guidance-on-information-requirements-
and-chemical-safety-assessment.


This approach should be used by the registrant to fill the endpoint study summary with the three following 
types of information:



http://www.echa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://www.echa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
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•	 A summary of the data available on a specific endpoint as well as a conclusion regarding the assessment 
of a specific endpoint for the substance (e.g. reprotoxicity, acute toxicity to fish, biodegradation)  


•	 The classification and labelling of the substance (for human health, environment and physico-chemical 
properties) as well as a justification for this classification 


•	 PNECs and DNELs values as well as a justification of the reported values. 


Technical guidance on how to complete the endpoint study summaries is given in the Guidance on IUCLID. It 
should be noted that information included in the endpoint study summaries in IUCLID 5 can be automatically 
extracted to generate the Chemical Safety Report.


NB: In summary, Step 4 requires potential registrants or their lead registrant to evaluate all available 
data, which includes an evaluation of the quality of the data, the selection of key studies for each end-
point and the drafting of relevant (robust) study summaries.


3.3.3.5 step 5: Consideration of information requirements


The next step is for potential registrants to identify precisely what are the information requirements for the 
substance that they intend to register, considering in particular the tonnage band that is relevant to them, 
the physical parameters of the substance (relevant for technical waiving of tests) and uses/exposure pat-
terns (relevant for exposure based waiving).


NB: Potential registrants are only required to compensate financially for the data required by the REACH 
Regulation according to their tonnage band.


As described more fully in the Guidance on registration, Article 11 requires registrants to:


•	 provide	all	relevant	and	available	physicochemical,	toxicological	and	ecotoxicological	information	that	
is available to them, irrespective of tonnage (this includes data from an individual or collective literature 
search);


•	 as	a	minimum,	fulfil	the	standard	information	requirements	as	laid	down	in	Column	1	of	REACH	Annexes	
VII to X for substances produced or imported in a certain tonnage band, subject to waiving possibilities, as 
described below.


In all such cases, the registrants should indicate clearly and justify each adaptation in the registration. For 
each of the REACH Annexes VII to X, Column 2 lists specific criteria (e.g. exposure or hazard characteristics), 
according to which the standard information requirements for individual endpoints may be adapted (i.e. data 
waiving). 


In addition, registrants may adapt the required standard information set according to the general rules 
contained in Annex XI of the REACH Regulation which refer to situations where:


•	 testing does not appear to be scientifically necessary;


•	 testing is technically not possible;


•	 testing may be omitted based on exposure scenarios developed in the chemical safety report (CSR). 
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For phase-in substances, manufactured or imported between 1 and 10 tonnes per year, the full information 
requirements are only applicable if one or both of the criteria laid down in Annex III are met. In other cases 
only the physicochemical information requirements in Annex VII need to be fulfilled.


NB: In summary, Step 5 requires potential registrants to identify precisely what their information 
requirements are, considering in particular the tonnage band relevant to all potential registrants, but also 
uses/exposure patterns for exposure waiving purposes.


3.3.3.6 step 6: Identification of data gaps and collection of other available information


At this stage, potential registrants (or any (legal) person preparing the joint dossier) are in a position to 
compare the information requirements and information gathered and to identify whether there are informa-
tion gaps and consider how missing information can be generated. 


If the potential registrants decided to carry out a collective literature search as mentioned in Step 3 this 
search will have to be completed before data gaps can be identified leading to the steps described below:


•	 If the available information is sufficient and the standard information requirements are met, no further 
gathering of information is necessary.  As described in Step 5, even in the absence of data for all the stand-
ard information requirements, justification for waiving of the relevant test(s) must be provided in accord-
ance with the criteria under Annex XI.


•	 In case the available information is considered insufficient, then potential registrants can verify the data 
available from outside the  SIEF, before generating new information or a testing proposal.


First, potential registrants must inquire to the data holders within the SIEF to identify the information/data 
they have available, either by requesting a relevant study for one (or more) given end-point(s), or by means of 
a questionnaire linked to Annexes VI to X of REACH, if more data is missing. It is recommended that a short 
but reasonable delay is given to data holders to communicate on the requested data (e.g. 1-3 months).


If the data gaps still exist, potential registrants can proceed similarly with data holders in other SIEFs (for 
substances with a potential for (Q)SARs (Quantitative) Structure Activity Relationships) or read-across). It is 
advisable that data sharing discussions with members of other SIEFs are also managed by the lead registrant 
on behalf of the SIEF.


•	 Finally, in some cases, instead of commissioning further testing, the registrant may propose the limitation 
of exposure through the application of appropriate risk management measures (for more details, please 
consult the Guidance on information requirements and Chemical Safety Assessment).


Data gaps may be different for each of the relevant tonnage bands. For example, all necessary data may 
be available for the registration of the substance up to 100 tonnes, but the data is not sufficient for those 
companies manufacturing or importing the substance above that threshold. In this case, and unless they 
would have an interest in acquiring additional studies for other or future use, only those companies requiring 
these studies will need to share the cost of the studies to be generated.
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NB: In summary, Step 6 requires potential registrants to identify precisely the data gaps to be filled in. 
Before animal testing is conducted or a testing proposal is submitted, potential registrants MUST verify 
whether the missing data is available to data holders within the SIEF. Additionally the potential regis-
trants can verify outside of the SIEF or even with potential data holders not involved in REACH whether 
this information has already been generated.


3.3.3.7 step 7: Generation of new information/testing proposal


In case data gaps are identified in Step 1, information on intrinsic properties of substances may be gener-
ated by using alternative sources for information other than in vivo testing, provided that the conditions set 
out in Annex XI are met. The registrant may use a variety of methods such as (Q)SARs, in vitro tests, weight 
of evidence approaches, grouping approaches (including read-across).


When an information gap cannot be filled by any of the non-testing methods, the potential registrants have 
to take action depending on the missing data:


a. in case a study as listed in Annexes VII and VIII (whether or not involving vertebrate animals) is needed for 
registration, and is not available within the SIEF, a new test will need to be conducted in order to complete 
the dossier.  Consequently the potential registrants must generate new information and need to agree on 
who will conduct the missing study before submitting their joint registration dossier. For more details, please 
consult the Guidance on Information Requirements and Chemical Safety Assessment available at  
http://www.echa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-
safety-assessment.


b. in case a study as listed in Annexes IX and X (whether or not involving vertebrate animals) is needed for 
registration, and is not available within the SIEF, the potential registrants must agree on and prepare a test-
ing proposal to be submitted as part of the joint registration dossier for ECHA’s consideration. Additionally 
potential registrants have to implement and/or recommend to downstream users interim risk management 
measures while awaiting the outcome of ECHA’s decision (as per Article 40) regarding the testing proposal.


NB: The obligation to prepare a testing proposal also applies when the lead registrant, as a result of the 
application of the rules in column 2 of the annexes, proposes (higher tier) tests of Annexes IX or X as an 
alternative to the standard requirements of Annexes VII and VIII.


The procedure to be followed when a relevant study involving tests is not available is described in Article 
30(2). Essentially, the potential registrants cannot proceed individually with the generation of missing data 
and have the obligation to agree on one of them performing the study on behalf of the others. In case no 
agreement can be found, potential registrants may contact ECHA and request support in identifying the 
registrant who will perform the missing test. For more details, please consult section 3.4.1.


NB: In summary, when there is no alternative, Step 7 requires potential registrants to either generate 
new data (when Annexes VII or VIII apply) or to prepare a testing proposal (when Annexes IX and X apply). 
Testing on vertebrate animals should always be conducted as the last resort.



http://www.echa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://www.echa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
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3.3.3.8 step 8: sharing of the cost of the data


Once the potential registrants or their lead registrant have completed the steps above and know the number 
of potential registrants per tonnage band, they can organise the actual sharing of the available data and com-
municate the costs involved. This can be done in stages, for example, starting with the available data within 
the SIEF and then with the newly developed data, or as a single exercise, when all data is available.


However ECHA recommends that the lead registrant, or any person preparing the joint dossier, communicate 
at regular intervals so as to inform the SIEF participants of the progress of the registration dossier prepara-
tion. For more details, please consult the REACH-IT Industry User Manual on “Joint submission” available at 
http://www.echa.eu/web/guest/joint-submission-lead. Additionally it should be noted that is not in ECHA’s 
remit to assess whether costs are justified. In case of a dispute, ECHA will assess whether the parties 
involved have made every effort to share the information in a fair, transparent and not discriminatory way. 
For more details, please consult section 3.4 of this Guidance document.


As described above, it is recommended that potential registrants and data holders agree early on the data 
sharing conditions.


A few important points must be considered by the parties when doing so:


what needs to be shared for registration purposes?


Article 10(a) requires that the registrant be “in legitimate possession of or have permission to refer to the 
full study report summarized in a study summary and a robust study summary which are to be submitted for 
the purpose of registration”.


Establishing conformity with this provision requires clarifications regarding (1) the nature of the data that is 
required to be submitted and/or accessible at Registration, and (2) the rights of the registrants to that data.


1. nature of the data


A clear distinction must be made between: (a) the full study report, (b) the (robust) study summary and (c) the 
results of the study. 


a. Normally, when e.g. a toxicological or ecotoxicological study is commissioned, the laboratory in 
charge will issue a full study report and pass it on to the party who commissioned and paid the study. This 
term is defined in Article 3(27) as “a complete and comprehensive description of the activity performed 
to generate the information. This covers the complete scientific paper as published in the literature 
describing the study performed or the full report prepared by the test house describing the study per-
formed”. Often, the full study report is not published, and in such a case CBI may be claimed; if published, 
generally, such a publication will be subject to copyright. REACH does not require that this “full study 
report” be submitted at Registration, but rather that the registrant be in legitimate possession or have 
permission to refer to that full study report.


b. To make the study more easily useable, but yet assessable by a reader, laboratories or other parties 
prepare study summaries or robust study summaries of the full study report. These terms are defined in 
Article 3(28) and 3(29), e.g.: “Robust study summary means a detailed summary of the objectives, meth-
ods, results and conclusions of a full study report providing sufficient information to make an independ-
ent assessment of the study minimising the need to consult the full study report.” (Robust) study sum-
maries are sometimes made publicly available by governments with the consent of the owner of the full 
study report (e.g. the case of international or national chemical assessment programs such as the EC risk 



http://www.echa.eu/web/guest/joint-submission-lead
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assessment reports, OECD/ICCA HPV program and the US HPV Chemical Challenge Program). (Robust) 
Study summaries will normally be published on ECHA’s website, unless a registrant can justify to ECHA 
why this publication is potentially harmful for the commercial interests of the company or another party. 
If ECHA accepts the justification, the (robust) study summaries will not be published.


c. Extracted from the study report and the study summary is the “result” (or conclusion) of the study. 
The result of certain studies submitted for the purposes of registration will be published on ECHA’s web-
site (Article 119(1)(d) and (e)) and cannot be claimed to be confidential. This publicly available informa-
tion is not sufficient for a third party to submit a registration as any registrant must submit the relevant 
(robust) study summaries and have permission to refer to the full study report. 
 
2. right to the data (full study report)


Clear distinction must be made between: (a) ownership of the full study report; (b) legitimate possession of 
the full study report, (c) right to refer to the full study report and (d) possibly other rights. 


a. ownership of the full study report would normally be with the party(ies) who hold all10 the property 
rights over the data (data owners). These property rights are borne either automatically (because the 
owner is the creator of the studies or tests) or through the will of the parties (i.e. contract).


In case the property rights over the data have been licensed by a contract (i.e. assignment of rights, 
license agreement, letter of access, mandate etc) the person/entity to whom those property attributes 
have been licensed becomes either full11 owner of all the property rights over that data (i.e. in case the 
entire property over the data has been transferred - assignment of rights) or partial owner/user (in case 
only certain scientific materials have been licensed or only some attributes of the property right have 
been granted, i.e. a license granted to the lead registrant to use the studies for registration purposes).


b. The notion of legitimate possession of the full study report is mentioned in Article 10 of REACH. 
However, this term is not defined in the Regulation. In case of published information this can be inferred 
from the legislation applicable to the use of intellectual work, namely copyright law.


The requirement to be in legitimate possession should be read together with REACH Article 30(1) to 
mean that the registrant is required to hold the right to use the data for the purpose of the registration, 
although the right to use the data for other purposes could be limited. A possible concrete example would 
be to have a copy (in electronic or paper form) of the full study report, with the valid right to use the data 
for registration purposes. 


Taking into account that the full study report is primarily an intellectual creation and thus covered by the 
legislation on intellectual property rights, it would not thus be possible for example to use data stolen 
from a data owner, or breaching a license agreement.


In addition, intellectual property is a matter of private law, which applies autonomously from the REACH 
Regulation. Legitimate possession may therefore be questioned under REACH where a breach of intel-
lectual property rights is already established. Such breach can be established exclusively by an authority 
or court competent in intellectual property. 


10 The attributes of the property right are very extensive: e.g. the right to use the data for different purposes (including registration 
under REACH), re-use the data, translate, exploit, sell, transfer, distribute, reproduce, prepare derivative studies, include the studies/
data in other studies etc.
11 When the data owner is acting as a registrant, even though he acquired full ownership over the data, he still might be prevented from 
using/disposing of the study as he best sees fit. For example, Article 30(1) requires the “owner of the study” to provide proof of cost to 
the SIEF Participants requesting it.
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c. REACH also refers to the right to refer to the full study report for the purposes of registration. This 
concerns the right to refer to a study already submitted for registration by the owner(s) of the full study 
report or another registrant. Consequently the data owner or the legitimate user of the data can provide a 
“letter of access” or a license or any other form of agreement to another party (licensee) that is limited to 
the use of the data for one or more specific purposes, such as for registration under REACH, but without 
necessarily transferring on to that party a copy of the full study report but only the right to refer to that 
study; 


d. By contrast, a mere copy of the full study report, with no letter of access or right to use the data, is 
not sufficient for registration purposes, unless the full study report itself is publicly available and not 
protected under copyright or other relevant intellectual property rights.


NB: Except for specific cases enumerated in Article 10(a) last paragraph, the registrant must be in 
legitimate possession or have permission (e.g. a letter of access) to refer to a full study report. This also 
applies to cases where robust study summaries or study summaries can be found on the internet (for 
example summaries published in the framework of the OECD/ICCA HPV Program).


In addition, regarding electronic information in the “public domain”, such information cannot be simply 
used for the purpose of satisfying the minimum information requirements in a registration. Potential 
registrants should carefully check to what extent information may be used for free and whether certain 
uses of those studies infringe copyrights of the owner(s). This also applies to cases where access is given 
to full study reports by Government agencies (for example through the US Freedom of Information Act or 
similar legislation12) .


The “legitimate possession” or “permission to refer” required by Article 10 of REACH could be considered as 
derived directly from intellectual property law13 . According to copyright law rules facts and data themselves 
which are to be used to create a study summary are generally not copyright protected. Furthermore refer-
ences and quotation to a work (the full study report in this case) in the study summaries and in the robust 
study summaries can also be made, provided that mention of the source and the name of the author if it 
appears in the published full study report shall be made. Copyright covers only the form or mode of expres-
sion, but facts and data themselves which are to be used to create a study summary for the purpose of the 
registration dossier are generally not copyright-protected.


ECHA, on its dissemination website, reminds potential registrants that “pursuant to Article 10 of the REACH 
Regulation, robust study summaries and study summaries disseminated in […] portal may only be used for 
the purpose of satisfying the minimum information requirements in a registration where the potential reg-
istrant is in legitimate possession of the full study report or has permission to refer to the full study report.” 
Furthermore “reproduction or further distribution of the information is subject to copyright laws and might 
require the permission of the owner of that information.”  Finally the information disclosed is not enough to 
ensure reliable data which would be of good quality and relevance to fulfil the REACH data requirements.


How to grant legitimate possession or right to refer to data?


Legitimate possession or right to refer to a full study report (1) is typically granted by owners of the full 
study report but (2) is sometimes granted by law or by authorities.


12 This case should not be confused with the access to (robust) study summaries granted by ECHA during the inquiry process, for which 
the 12-year rule applies. These (robust) study summaries can be freely used for registration purposes. For more information refer to 
Section 4.6 of this guidance document.
13 The Berne Convention for the Protection of Literary and Artistic Works (1886), as last amended in 1979.
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1. Granting legitimate possession or a right to refer to the full study report normally requires an agree-
ment between the parties. When the report is subject to copyright or CBI, granting legitimate possession 
may take the form of a “license to use” the data, while a right to refer to the data can be granted by a 
simple “letter of access”. While negotiating these agreements, careful attention should also be paid to 
the rights so granted (right to use for REACH only or also for other purposes), the information provided 
and possibly the duration of such agreement or access, and associated costs. Furthermore the right to 
sub-licence may also need to be considered (e.g. the licence is granted to the lead registrant who needs to 
extend the right to the legitimate SIEF participants).


2. In some cases, the right to use or refer to data is granted by law or regulatory authorities. This is the 
case pursuant to Article 25 of REACH which provides that “any study or robust study summaries of stud-
ies submitted in the framework of a registration at least 12 years previously can be used for the purposes 
of registration under REACH by any other manufacturer or importer.”  Hence, according to the “12 year 
rule” it is possible to refer to any study and robust study summaries without the need to have legitimate 
possession of them. Additionally Article 10(a) exempts study reports covered under Article 25(3) from 
the requirement that the registrant shall be in legitimate possession or have permission to refer to them. 


This is also the case in specific circumstances under the inquiry procedure (as described in section 4) or 
when the parties do not agree on data sharing within a SIEF (Article 30(3)). It is however important to 
note that this specific “12-year rule” relates only to study summaries or robust study summaries submit-
ted in the framework of REACH registration and they may not be freely used for other purposes. This 
case should not be confused with the access to (robust) study summaries granted by ECHA during the 
inquiry process, for which the 12-year rule applies. These (robust) study summaries can be freely used for 
registration purposes. For more information refer to Section 4.6 of this guidance document.


In general, when the studies are publicly available the contained data can be used without the need to con-
template the copyright of the study. However copyright does not allow the potential registrant to copy the 
text of the study – the fixed expression – into the registration dossier. The data can be used to produce an 
own study summary. However, the use of published data for the purpose of satisfying the minimum informa-
tion requirements in a registration purposes still requires legitimate possession or the right to refer to the 
full study report (i.e. the published study itself on which the study report is based).


In the case of the published full study report, “legitimate possession” or “right to refer to” could in many cases 
be granted by the purchase of the periodical, albeit not necessarily in all cases. If the status of the published 
study cannot be deduced from the copyright clause displayed with that study (e.g. the publisher excludes 
only commercial use), then it is advisable to check with the copyright owner to what extent companies are 
allowed to use the published studies in their own dossier. If necessary such a right may be obtained through a 
“Letter of Access” or any other form of agreement ensuring a “license” to use the relevant information for the 
purpose of registration. Note that the copyright owner might not necessarily be the author of the study, but 
rather the publisher or the webmaster.


In other words, registrants should try to negotiate with the copyright owner a license that will allow them to 
refer to the published data.


It is important to note that, wherever joint submission of information in accordance with Article 11 or 19 
REACH applies, the check of the conditions of use of the published information must take into account the 
fact that the information will be used not only by the lead registrant, but also by all the other members of the 
joint submission for the same substance. If any agreement with the copyright owner or his representative is 
necessary, it should ensure the legitimate use of the published study for all members of a joint submission.
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The extension of the rights over the study can be obtained through a ‘letter of access’ or any other form of 
agreement. The agreement needs to ensure that registrants can demonstrate “legitimate possession” of the 
relevant information for the purposes of the REACH registration. 


If the copyright owner refuses to grant a license to potential registrant(s), it should be considered that some 
parts of the published documents may not be protected by copyright and, therefore, can be included in the 
registration dossier.


NB: Copyright covers only the form of expression, but not the facts and data included in the work. This 
type of information can be included in the dossier without the consent of the copyright owner provided 
that the text from the published study is not copied as such in the study summary. In this case there 
is no need for prior permission to refer to the data, but references and quotations to the study should 
be made. Be aware however that the use of published data for the purpose of satisfying the standard 
information requirement still requires the right to refer to the full study report (i.e. the published study 
itself on which the study report is based) 


The source and the name of the author should be mentioned if they appear in the published article. However, 
when relying on a copyright exemption, the entire full study report or substantial parts of it cannot be copied 
as such. In addition, and only very exceptionally, in cases where the arrangement or selection of particular 
facts may be considered as constituting a completely novel and original expression, these may also be 
subject to copyright. Furthermore, quotation, also indicating the source and the name of the author, should 
be used whenever appropriate in accordance with fair practice and to the extent required by the specific 
purpose of registration, as this should normally also not infringe copyright.


Furthermore, copyright is also subject to certain exceptions which may be applicable. The reproduction right 
as one of the basic elements of copyright protection, which is relevant in this context, is addressed in Direc-
tive 2001/29/EC14. The reproduction right is the exclusive right to authorise or prohibit direct or indirect, 
temporary or permanent reproduction by any means and in any form, in whole or in part for authors, of their 
works (Article 2(a) of the Directive). There are several exceptions and limitations (Article 5 of the Directive) 
that could be considered as relevant for the published study material to be used for REACH purposes (e.g. 
quotation of a work which has already been lawfully made available to the public for purposes such as review 
(Article 5(3)(d)), use of a work to ensure the proper performance or reporting of administrative proceedings 
(Article 5(3)(e)). The appreciation of the situation in a particular Member State would thus require checking 
the actual transposition of the Directive into national law. Apart from national law, national jurisprudence of 
the particular country would also be relevant to establish the precise context of such an exception.


Therefore, from the EU law perspective alone, no conclusive view can be made as to the possible applica-
tion of certain exceptions of or limitations to the copyright protection to uses of information for REACH 
purposes, as it is largely dependent on the applicable national law. The applicable national law is in fact the 
law where the protection is claimed. It is also important to stress that some aspects of copyright may extend 
beyond the EU/EEA area (notably when works are published on the internet).


In summary, registrants may be entitled to use the content of a published article in a different form, as 
long as the appropriate national copyright and/or data protection law(s) have been previously checked and 
respected. In case of uncertainty, it is recommended to seek legal advice from a national lawyer specialised 
in the copyright field.


14 Directive 2001/29/EC of the European Parliament and of the Council of 22 May 2001 on the harmonisation of certain aspects of 
copyright and related rights in the information society, OJ L 167, 22.6.2001, p. 10.
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determining ownership: origin of the data


Data (full study reports) usually belong to (1) companies, (2) industry associations, (3) consortia, or (4) of-
ficial bodies:


1. Companies: When companies carry out studies themselves or commission them, they then normally have 
full ownership rights on the studies, including the right to grant access to that data. Within a group of com-
panies, the data may be held by one single legal entity within the group and will not necessarily be disclosed 
to other companies of the same group without a specific agreement. Indeed only data owners who are part 
of the same SIEF are bound by the provisions of Article 30. Data owners who are outside the SIEF are not 
obliged to share data under REACH. 


A study can be considered as available within the SIEF if access to the full study report may be obtained by 
every potential registrant through requesting it from other SIEF participants (either on the basis of an agree-
ment in line with Article 30(1) or through an ECHA decision under Article 30(3)). This presupposes that the 
study is either directly owned by any of the SIEF participants or in case the study owner is outside the SIEF, 
a SIEF participant is nonetheless allowed to share the study with other SIEF participants, especially if that 
study has already been submitted to ECHA.


2. Industry associations:  In certain cases, trade associations commission studies and hold data on behalf of 
their members. The issue here is to determine the owner(s) of the data, i.e. the Association, its members, or 
the members of a specific “interest group” within the association. This will usually require reviewing the by-
laws of the Association and/or documents constituting the interest groups, for example. These documents 
may also determine the rights of companies that decide to leave the association or the group.


3. Consortia: Companies within a consortium may decide to share existing data or generate new data. 
Ownership of the data will normally be determined by the rules of the consortium contract or in separate ar-
rangements when the study is shared or commissioned. Normally, the rights to the data are granted to those 
contributing to the costs of the data. As mentioned above, in some cases, the consortium agreement limits 
the rights of the consortium members to use the data they share or generate, so that they may not enjoy 
“ownership” rights to that data.


4. Official bodies: Studies are also generated by government agencies, research institutes, universities or 
international organizations and are also copyright protected. Ownership normally lies with the government, 
university or the international organization. Right to refer to the data will have to be requested from the 
body in question. Importantly, it is not because the study summary or full study report is published by these 
official bodies that it can be freely used for registration purposes. In some cases it may be copyrighted or 
belong to another party holding full ownership rights to that study.


How and when can the data and costs be shared?


SIEF participants are free to organise their cost sharing.


Several compensation formulae are described in this guidance document as starting points (see section 5). 
Also, the parties must organise the physical transfer of the data (RSS, or letter of access) among themselves.


When potential registrants include manufacturers and importers of substances in different tonnage bands, 
different registration deadlines will apply. In such cases, agreement on data and cost sharing between 
potential registrants may be reached before the first registration deadline. The data sharing compensation 
must therefore be clearly justified and agreed by all SIEF members so that they are fair, transparent and 
non discriminatory.  Actual payment of the share of the cost is required (at the time of registration, unless 
otherwise agreed among potential registrants).
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NB: In summary, under Step 8, potential registrants organise among themselves the actual exchange of 
data and compensation thereof, so that each potential registrant is entitled to register on time ahead 
of his required registration deadline and is/has properly compensated for the data he has/is provided/
(with), to have access to the information he needs to complete his registration, potential registrants are 
only required to pay for studies which they need in accordance with their tonnage bands.


3.3.3.9 step 9: joint submission of data


All existing relevant and available information gathered when preparing a joint registration dossier has 
always to be documented by the lead registrant in the technical dossier. For substances manufactured or 
imported in quantities of 10 tonnes (or more) per year per registrant he must also document it in the chemi-
cal safety report (CSR). At least all the information required under Article 10(a) for the technical dossier and 
under Article 10(b) for the chemical safety report (CSR) needs to be documented in the specified reporting 
formats (Annex I of the REACH Regulation).


The lead registrant will also have to request confidential treatment of data (Art 10(a)(xi), if appropriate.


The provisions of Article 10(a) must be complied with by all registrants in a joint submission.


3.3.4 CLAssIfICAtIon And LAbELLInG 


Agreement on classification and labelling is one of the two objectives of a SIEF. Registrants are required to 
provide the classification and labelling of the substance in the registration dossier as described in Annex VI, 
Section 4 as part of the technical dossier (Article 10(1)(iv)).


The CLP Regulation stipulates that notifiers and registrants shall make every effort to come to an agreed 
entry to be included in the Classification & Labelling Inventory where notification results in different entries 
for the same substance. This provision (Article 41 of CLP) includes ex-post agreements after notification has 
already been done, but is not necessarily an agreement prior to notification which is based on discussions 
(and data sharing) in a SIEF. Further details are included in section 5.3 of Data Submission Manual on “How to 
Prepare and Submit a Classification and Labelling Notification Using IUCLID”, available at http://www.echa.
eu/web/guest/support/dossier-submission-tools/reach-it/notification-to-the-cl-inventory.


It is recommended that early in the SIEF process potential registrants exchange information on the classifi-
cation and labelling that they individually apply. It can be reasonably anticipated that if there is no difference 
in classification and labelling between participants, this is a good indication that data can be shared.


If there are differences in classification and labelling, SIEF participants can then investigate whether such 
differences stem from different data information (intrinsic properties) underlying the individual classifica-
tions, or from different characteristics of the substances as further explained in the two examples below.


Examples


1. Manufacturer A classifies his substance for a given health hazard on the basis of a study which is not 
available to manufacturer B. Manufacturer B does not classify for the same health hazard due to lack of 
adequate and reliable data and other information. 
 
Discussion: manufacturer B should request, in accordance with the provisions of Article 30(1), the missing 
data from manufacturer A and both A and B should therefore consider applying the same classification.



http://www.echa.eu/web/guest/support/dossier-submission-tools/reach-it/notification-to-the-cl-inventory

http://www.echa.eu/web/guest/support/dossier-submission-tools/reach-it/notification-to-the-cl-inventory





61
Guidance on data sharing 
Version 2.0       April 2012 


Guidance on data sharing 
Version 2.0       April 2012


2. Both manufacturers A and B have adequate and reliable studies on a given hazard. The study on the 
substance from manufacturer A suggests classification. Another study on the substance which is available to 
manufacturer B suggests no classification. However this is due to the fact that the substances manufactured 
by manufacturer A and B have a different hazard profile because of differences linked to the production 
process (e.g. impurities, isomers). 


Discussion: the classification differs due to different impurity profiles while both studies are sound. The pos-
sibility of sharing data between manufacturers A and B for the respective hazards does not have a reason-
able basis.


Prospective registrants of the same SIEF are required to agree with each other on classification and label-
ling. This does not necessarily mean that the classification and labelling is the same for all manufacturers and 
importers of the same substance. The same substance may be manufactured through different processes, 
leading to different impurity profiles, see also section 1.1.7.2 of the Guidance on the Application of the CLP 
Criteria available at: http://www.echa.eu/web/guest/regulations/clp/classification. The same situation may 
also occur when different raw materials are used. In these cases, however, data sharing may still be possible.


Can data be shared when classification and labelling differ?


The obligation to share data applies to registrants of the same substance that are in the same SIEF. Differ-
ences in classification and labelling are not a justification for non-sharing of information. Indeed, the SIEF 
participants may agree that different classification and labelling may apply to the same substance, for 
instance if the difference is attributed to a well identified impurity, for which the relevant hazardous proper-
ties are known. Consequently and if appropriately justified, the joint registration dossier submitted by the 
lead registrant can contain more than one classification and labelling.


NB: Members of the SIEF can also disagree with the lead registrant on the classification and labelling of 
the substance (for reason other than differences in the impurities profile, different interpretation of test 
results) (pursuant to Article 11(3)(c)). In such a case, REACH allows the SIEF member(s) concerned to opt 
out from the joint submission and to submit a separate C&L. However a joint registration dossier can also 
have different C&L without the need to opt-out and they are not necessarily an obstacle to data sharing.  


However, it must be noted that different classification and labelling may have an impact on the risk as-
sessment and the possibility of sharing the Chemical Safety Assessment may become questionable. More 
information and helpful material on C&L and CLP Regulation is available on the ECHA website at http://www.
echa.eu/web/guest/regulations.


3.3.5 dAtA sHArInG: IndIvIduAL routE (oPt-out)


Registrants must comply with their REACH obligations by proceeding as per Article 30 of the REACH Regula-
tion (i.e. data sharing). Registrants who opt-out must still participate in the joint submission.


NB: Registrants are allowed to opt-out for certain or all given endpoints but must remain member of the 
joint submission.



http://www.echa.eu/web/guest/regulations/clp/classification

http://www.echa.eu/web/guest/regulations

http://www.echa.eu/web/guest/regulations
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Hence the steps described below only apply for the endpoints for which registrants can justify application of  
one of the three criteria under Article 11(3).


•	 Step 1 Individual gathering and inventory of available information 


•	 Step 2 Individual consideration of information requirements 


•	 Step 3 Sharing of available data, if needed 


•	 Step 4 Joint submission of data – Opt Out


Steps 1 to 3 are the same as those described above in the “collective route” except that they will be con-
ducted individually. They are only summarized below.


3.3.5.1 step 1 - Individual gathering and inventory of available information


Step 1 requires the potential registrant to assemble and document all the information on the substance 
that he has available in-house on the substance’s; (1) intrinsic properties (irrespective of tonnage), (2) uses, 
exposure and (3) risk management measures, and to perform a literature search.


3.3.5.2 step 2 - Individual consideration of information requirements


Step 2 requires each potential registrant to identify precisely what are the information requirements for the 
substance he intends to register, considering in particular the tonnage band that is relevant to him. In con-
sidering their information requirements, potential registrants may consider the possible application of data 
waivers, for instance on the basis of uses/exposure pattern.


3.3.5.3 step 3 - sharing of available data


The potential registrant still has data sharing obligations on the studies he owns. 


Before the study is made available to the requesting participant(s), an agreement has to be reached on the 
cost of sharing the requested information according to the following procedure:


•	 The owner of the study is obliged to provide proof of its cost to the participant(s) requesting it within one 
month of the request.


•	 The cost of sharing the information has to be determined in a fair, transparent and non-discriminatory way 
(see section 5).


•	 In case no agreement can be reached, the cost will be shared equally.


Following settlement on cost sharing, unless otherwise agreed, the owner must give permission to refer to 
the full study report within 2 weeks of receipt of payment. 


Please refer to section 3.3.3.8 for guidance on the status of data to be shared, including legitimate posses-
sion.
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3.3.5.4 step 4 - joint submission of data


Joint submission of data is described in section 6 below. Being part of joint submission object is compulsory. 
The “individual route” can be used only in cases where sharing data with data holders takes place or when 
companies have justified reasons to opt-out from the joint submission of data (for detailed information see 
section 6.3). 


3.3.6 dAtA sHArInG wItH dAtA HoLdErs


Data holders should receive a financial compensation for the data they share with potential registrants. As 
data holders have no obligation to register the substance, they do not have “a share” in the registration of the 
substance and therefore are not involved in the preparation of the joint registration dossier. Likewise, they 
are not required to pay any cost linked to the preparation of the dossier or related to the organisation of the 
data-sharing among SIEF members.


NB: Nevertheless, in order to facilitate the process data holders willing to share relevant information 
should make themselves known as soon as possible. Once involved in data sharing discussions they 
should respond in a timely manner to requests for data and well in advance to the registration deadlines. 


3.3.7 AddItIonAL rEGIstrAnt(s) joInInG tHE EXIstInG (joInt) submIssIon(s)


If a joint registration dossier already exists some of the steps described above may be omitted (e.g. steps 
3.3.3.6 and 3.3.3.7). The potential registrant must then contact the existing (lead) registrant(s) and negoti-
ate on the conditions of joining the joint submission dossier that has already been submitted by the lead 
registrant on behalf of the other assenting registrants. The potential and the previous registrant(s) (or their 
representative(s)) must make every effort to agree on the sharing of the information and of its costs in a fair, 
transparent and non-discriminatory manner. However, if the potential registrant does not agree on the choice 
of information for certain endpoints (e.g. he may have some studies of his own), he may decide to opt-out for 
these particular endpoints, but still must be part of the joint submission. For more details on the conditions 
of the opt-out, please consult Chapter 6.3 of this guidance.


3.4 dAtA sHArInG dIsPutEs wItHIn A sIEf


Article 30 of the REACH Regulation sets out the rules applicable to data sharing disputes within a SIEF and 
covers disputes resulting from disagreement on who shall conduct a new test and disputes resulting from 
disagreement on the principle and/or the conditions of sharing existing vertebrate studies.


Provision on data sharing and data sharing disputes also apply, as an outcome of evaluation processes 
(Article 53 of REACH) when new studies need to be performed.


3.4.1 dAtA sHArInG dIsPutEs ACCordInG to ArtICLE 30(2)


In case a study (whether or not involving vertebrate animals) is needed for registration (i.e. it is one listed 
in Annexes VII and VIII) and is not available within the SIEF, a new test will need to be conducted in order to 
complete the dossier. Consequently, the SIEF members need to agree on who will conduct the missing study. 
However despite all their efforts, they may still not find an agreement.


In accordance with Article 30(2) of the REACH Regulation where SIEF participants cannot agree, ECHA 
should specify which registrant shall perform the test.
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All participants who require the study must contribute to the costs for the elaboration of the study by a 
share corresponding to the number of participating potential registrants. Within three weeks of payment, 
each SIEF participant has the right to receive a copy of the full study report.


Where no agreement on who shall conduct the new test can be reached among SIEF members, one of the 
potential registrants can inform ECHA by using a web-form available on the ECHA website at: https://com-
ments.echa.europa.eu/comments_cms/article302.aspx, and by providing the information listed below (the 
template is provided with the web-form):


 – The (company) names of the potential registrants that have tried to reach an agreement;


 – The (company) names of the potential registrants supporting the claim that a test is needed;


 – The (company) names of the potential registrants volunteering to perform the test.


Based on the information provided, ECHA will select the registrant who will perform the study on the basis of 
objective criteria, including active participation in the preparation of the dossier and the deadline applicable 
to the respective registration of the potential registrants.


Once they have performed the study, the registrant must provide the full study report to those potential reg-
istrants who require the test and have paid a share corresponding to the number of participating registrants, 
within 2 weeks of the payment.


NB: This procedure only applies in case of disagreement on who shall perform necessary testing and not 
in case of disagreement on the need to conduct the given study. Therefore submitting the web-form can-
not result in imposing a specific new test on other potential registrants disagreeing on the content of the 
joint submission dossier. ECHA will not assess the reason for the disagreement or whether the testing is 
required or justified.



https://comments.echa.europa.eu/comments_cms/article302.aspx

https://comments.echa.europa.eu/comments_cms/article302.aspx
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Figure 6: Article 30(2) procedure
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NB: The potential registrant(s) must obtain a decision from ECHA designating a potential registrant 
bEforE submitting the registration.


For more details, please consult the ‘Questions and Answers on data sharing and related disputes’ on the 
ECHA website at http://www.echa.eu/web/guest/regulations/reach/substance-registration/substance-
information-exchange-fora.


3.4.2 dAtA sHArInG dIsPutEs ACCordInG to ArtICLE 30(3)


SIEF participants have an obligation to “make every effort in reaching an agreement in a fair, transparent and 
non-discriminatory way”. A SIEF participant making every effort to reach an agreement on the sharing of the 
data contained in a dossier already submitted can contact ECHA, using a web-form available on the ECHA 
website, if he considers that another SIEF participant or an existing registrant has not made every effort 
to share the data. ECHA may decide to give permission to refer to data to parties that have fulfilled their 
primary obligation to make every effort in reaching an agreement.


3.4.2.1 data sharing disputes according to Article 30(3) before the joint registration has been submitted


In case a SIEF member has requested a vertebrate animal study to be shared as per Article 30(1), during the 
preparation of the joint registration dossier, and, within one month of receiving the request, the owner of 
the study refuses to provide the proof of the costs of that study or the study itself, a data sharing dispute 
according to Article 30(3) may arise. A dispute may also arise on the conditions of the sharing15.


The potential registrant(s) seeking to inform ECHA about a case related to vertebrate animal data, can 
contact ECHA using the webform available on the ECHA website at https://comments.echa.europa.eu/com-
ments_cms/article303.aspx.


In principle, the dispute may affect several SIEF participants simultaneously. The SIEF concerned may pos-
sibly be represented by one of them, provided that they can all demonstrate that they have made, individually 
or collectively, every effort to share the requested data.


In practice this procedure only applies to data sharing disputes regarding studies involving vertebrate 
animals. In case the data sharing dispute also concerns studies not involving vertebrate animals, Article 30(4) 
requires the potential registrant(s) to proceed with registration as if no relevant study were available in the 
SIEF. Consequently the potential registrant(s) will have to perform individually such studies, prior to submit-
ting a complete registration dossier.


The potential registrant(s) will have to specify on the web-form the vertebrate animal studies they requested 
from the data owner. Accordingly, the potential registrant(s) will need to provide ECHA with all the documen-
tary evidence demonstrating the efforts that all parties have made in order to reach an agreement under fair, 
transparent and non-discriminatory conditions.


This includes not only the arguments of the requesting potential registrant(s), but also the arguments of the 
owner of the data. The documentary evidence consists of:


•	 correspondence requesting the conditions for data sharing;


•	 correspondence from the owner describing the conditions for the sharing of the data;


15 Further practical information is provided in the Q&A document on “Data sharing and related disputes” available on the ECHA website 
at: http://www.echa.eu/web/guest/regulations/reach/substance-registration/substance-information-exchange-fora.



http://www.echa.eu/web/guest/regulations/reach/substance-registration/substance-information-exchange-fora

https://comments.echa.europa.eu/comments_cms/article303.aspx

https://comments.echa.europa.eu/comments_cms/article303.aspx

http://www.echa.eu/web/guest/regulations/reach/substance-registration/substance-information-exchange-fora





67
Guidance on data sharing 
Version 2.0       April 2012 


Guidance on data sharing 
Version 2.0       April 2012


•	 correspondence challenging the conditions imposed by the owner of the data; 


•	 any further justification of, or modification of, the conditions provided by the owner of the data;


•	 correspondence challenging these justifications that the other participants would consider unfair, non 
transparent or discriminatory. 
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Figure 7: Article 30(3) procedure.
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To allow ECHA to make an informed and balanced assessment of the efforts of the SIEF participants requires 
the potential registrant to provide ECHA with any copies of letters and other documents sent to, or received 
from, the data owner. ECHA always ensures that such requests are handled in a balanced way, taking into 
account the interests of both the owner of the data and the other SIEF member(s).


The decision to grant permission to proceed without fulfilling the relevant information requirements will be 
taken following the receipt of all information. If the data owner does not provide the requested information 
within the deadline set, ECHA will conduct its assessment and take a decision only on the basis of the avail-
able information that was provided by the other potential registrant(s).


Where the data owner has not made every effort to reach an agreement, ECHA will provide the potential 
registrant(s) with a permission to proceed with registration without fulfilling the relevant information 
requirement.


Pursuant to Article 30(3) of the REACH Regulation, the owner of the vertebrate animal study will not be 
able to proceed with his registration until he provides the information to the other SIEF participant(s). As a 
consequence the defaulting data owner may not be entitled to manufacture or import the substance after the 
registration deadline applicable to him.


NB: Consequently, for the purposes of registration, the potential registrant(s) must obtain a decision 
from ECHA granting permission to proceed bEforE submitting the registration without an otherwise 
required study.


The procedure set out in Article 30(3) of the REACH regulation is only a default mechanism in case of ab-
sence of agreement on the sharing of a study involving testing on vertebrate animals. It shall therefore be 
only initiated as a last resort, after all the possible arguments have been exhausted and the negotiations 
have eventually failed.


The REACH Regulation provides for ECHA to request a study to be repeated. Even if the registrant(s) are 
allowed to submit the dossier without the disputed study, the parties shall continue their efforts to reach an 
agreement on the sharing even after the registration dossier has been submitted.


The appraisal of the facts in the context of a data sharing dispute may result in the determination that the 
owner of a study has breached their obligation to make every effort to reach an agreement on sharing the 
study. According to article 30(6) of the REACH Regulation, the owner of a study in breach of this obligation 
may also be subject to sanctioning to be imposed by the enforcement authorities of the Member State where 
he is established.


For more details, please consult the document ‘Questions and Answers on data sharing and related disputes’ 
available at http://www.echa.eu/web/guest/regulations/reach/substance-registration/substance-informa-
tion-exchange-fora.


3.4.2.2 data sharing disputes according to Article 30(3) after the joint registration has been submitted


Within the SIEF, a data sharing dispute may arise between existing registrants and subsequent potential 
registrants. For instance, potential registrants with lower tonnage and therefore later submission deadlines 
may seek to share the content of a registration already submitted by registrants subject to earlier deadlines. 
Also, a dispute may arise in the case where the previous registrants (or their representative, in principle the 
lead registrant) have not replied to several requests for sharing the data in the joint submission, including 



http://www.echa.eu/web/guest/regulations/reach/substance-registration/substance-information-exchange-fora
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by registered mail. A dispute may also arise on the conditions of the sharing, e.g. a case where the previous 
registrants (or their representative) have only requested the payment of a generic fee for the data contained 
in the joint registration dossier, without providing detailed information on the costs.


In accordance with the objectives of REACH, the data sharing obligations also apply in the case of studies 
contained in a registration dossier already submitted. It is the responsibility of all parties (the potential 
registrant and the previous registrant(s) or their representative) to make every effort to reach an agreement 
on the sharing of the data and of its costs under fair, transparent and non-discriminatory conditions. Ac-
cordingly, Article 30(3) of the REACH Regulation also addresses disputes on the sharing of existing studies 
involving vertebrate animals contained in a registration that has already been submitted. Such a dispute may 
relate to more than one individual study involving vertebrate animals and may concern the total set of data 
contained in the joint submission.


However, in the case of a dispute relating to studies not involving vertebrate animals, Article 30(4) of the 
REACH Regulation applies requiring the potential registrant(s) to proceed with registration as if no relevant 
study were available in the SIEF. Consequently the potential registrant(s) will have to perform individually 
such studies, prior to submitting the registration dossier.
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Figure 8: Article 30(3) procedure.
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In practice, the potential registrant making every effort to share the data concerning studies involving ver-
tebrate animals contained in the registration (joint submission) dossier can contact ECHA, using a web-form 
available on the ECHA website at https://comments.echa.europa.eu/comments_cms/article303.aspx.


The potential registrant would have to specify the vertebrate animal studies they had requested from the 
previous registrant(s) (or their representative).


Additionally, the potential registrant needs to provide ECHA with all the documentary evidence demonstrat-
ing the efforts that all parties have made in order to reach an agreement under fair, transparent and non-
discriminatory conditions.


ECHA will take its decision, after assessing whether all parties have met their obligations to make every ef-
fort to reach an agreement on the sharing of the data. ECHA will also ensure that such requests are handled 
in a balanced way, respecting the interests of all parties (the owners of data, the previous registrant(s), the 
lead registrant and the potential registrant(s)).


If the previous registrant(s) do not provide the requested information within the deadline set, ECHA will 
conduct its assessment only on the basis of the available information that has been provided by the potential 
registrant.


This procedure only applies to studies involving vertebrate animals and contained in the registration dossier 
already submitted. Where the previous registrant(s) (or their representative(s)) have not made every effort 
to reach an agreement on sharing the costs in a fair, transparent and non-discriminatory way, ECHA will pro-
vide the potential registrant with permission to refer to the set of vertebrate animal studies. ECHA will also 
provide a copy of the relevant (robust) study summaries. The studies concerned are those contained in the 
joint registration dossier and covered by the negotiations between the potential registrant and the previous 
registrant(s) (or their representative).


The previous registrant(s) will have a claim on the subsequent registrant(s) for an equal share of the cost, 
provided that they make the full study report available to the potential registrant(s). The claim will be 
enforceable in the national courts.


NB: The potential registrant must obtain a decision from ECHA granting the permission to refer to the 
information bEforE submitting their registration.


The potential registrant will have to indicate in the registration dossier header the reason for not providing 
the study and to refer to the permission granted by ECHA. Consequently, if the potential registrant is not 
provided with the information relating to the joint submission (name and security token) by the previous reg-
istrant, the potential registrant will not benefit from the reduced fee applicable to a joint submission. Indeed, 
in the case of an individual submission, Articles 3(3) and 4(3) of the REACH Fee Regulation (EC) No 340/2008 
prescribe a specific registration fee. However, if the previous registrants are declared in default of sharing 
the data already submitted, the potential registrant may have the possibility to claim compensation from the 
previous registrants before a relevant national court for the extra registration cost incurred.


Other SIEF members involved in disputes in the same SIEF may wish to make a similar claim. They would 
need to demonstrate that they have individually or collectively made every effort to reach an agreement 
with the previous registrant(s) (or their representative). Before a claim is made, ECHA recommends that 
they jointly submit a final notice to the owner of the study to reach an agreement under fair, transparent and 
non-discriminatory conditions.



https://comments.echa.europa.eu/comments_cms/article303.aspx
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The assessment performed by ECHA in the context of a data sharing dispute between a potential registrant 
and other registrant(s), may result in the determination that the previous registrant(s) have breached their 
obligation to make every effort to reach an agreement on sharing the data. According to Article 30(6), the 
parties in breach of this obligation may also be subject to sanctioning imposed by the enforcement authori-
ties of the Member State where they are established. These financial penalties would concern the failure 
to meet their obligation in relation not only to vertebrate animal studies but also to studies not involving 
testing on vertebrate animals.


For more details, please consult the ‘Questions and Answers on data sharing and related disputes’, on the 
ECHA website.


3.4.3 How to ConduCt nEGotIAtIons In ordEr to PrEvEnt dAtA sHArInG dIsPutEs


Article 30 imposes on SIEF participants the obligation to make every effort to reach an agreement on the 
sharing of data in a fair, transparent and non discriminatory way.


In order to prevent disputes on the sharing of information, potential registrants and SIEF participants 
requesting information should specify the exact nature of the information requested from the data owner.


Making every effort to reach an agreement requires all parties to find alternative solutions when negotia-
tions are blocked and to be open and proactive in their communications with the other party. In case a party 
receives an unsatisfactory reply, which it considers unclear, invalid or incomplete, it is the responsibility of 
the recipient to challenge that reply, by addressing constructive, clear and precise questions or arguments to 
the sender.


Each party must give reasonable time to the other to provide appropriate answers to its questions.


All the arguments must be made between the parties involved. The argumentation challenging the position of 
each party shall be communicated between those two parties directly and not only with ECHA.


Any cost sharing mechanism has to be justified and must not be discriminatory between registrants joining 
the joint submission at different times. Some examples are provided in Chapter 5 of the present guidance 
document.


Previous registrants must ensure that (new) potential registrants are only required to share in the costs of 
information that they are required to submit to satisfy their own registration requirements. 


If existing registrants rely on read-across to develop different dossiers covering several categories of 
substances, they cannot impose on a subsequent registrant a requirement to purchase data used for the 
registration of categories of substances that the latter does not manufacture or import, unless they justify 
the relevance of the data concerned.


If requested, the previous registrant(s) need(s) to provide scientific justifications of the approach followed 
in the selection of data that is necessary to demonstrate the safe use of the substance, especially if the 
potential registrants have asked without success to be involved in the selection of that data. In that respect, 
guidance on the selection of all available and relevant data can be found in the Practical Guide on “How to 
report data waiving” available on the ECHA website at http://www.echa.eu/documents/10162/17250/pg_re-
port_data_waiving_en.pdf.



http://www.echa.eu/web/guest/regulations/reach/substance-registration/data-sharing

http://www.echa.eu/documents/10162/17250/pg_report_data_waiving_en.pdf

http://www.echa.eu/documents/10162/17250/pg_report_data_waiving_en.pdf
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Article 30(3) only refers to requests regarding vertebrate animal data. If the potential registrants need to 
complete their dossier with studies not involving vertebrate animals and have not been successful in reach-
ing an agreement with the data owner (or his representative(s)) on the sharing of this data, Article 30(4) of 
the REACH Regulation applies. It provides that the potential registrant “shall proceed with registration as 
if no relevant study was available in the SIEF”. This requires that, in order to fulfil their registration require-
ments relating to the registration tonnage band, these studies are performed individually or together with 
other potential registrants facing similar difficulties.


Nevertheless, Article 30(6) of the REACH Regulation also requires the national competent authorities to 
penalise the owner of the studies who has refused to provide them.


3.4.4 tHE AvAILAbLE LEGAL rEmEdIEs AGAInst ECHA dECIsIons


Appeals can be made against certain ECHA decisions, listed in Article 91 of the REACH Regulation, before 
the Board of Appeal of ECHA.


In accordance with Article 30(5) of the REACH Regulation, the potential registrant or the previous regis-
trants may appeal to the Board of Appeal of ECHA against a decision taken by ECHA under Article 30(3) or 
30(2). According to Article 92(2) of the REACH regulation an appeal can also be lodged by a party having a 
direct and individual concern in the decision. In both cases, the appeal has to be lodged within three months 
of the notification of the decision to the person concerned or of the day on which the decision became known 
to the appellant. Additionally an appeal fee must be paid pursuant to Article 10(1) of the Fee Regulation16 .


3.5 dAtA sHArInG EXAmPLEs


EXAmPLE 1: “base case”


1. Parties involved: Companies A, B, C and D manufacture substance X in the EU, each at above 100 tons per 
year. Substance X is a mono-constituent substance listed in EINECS. Companies A, B, C and D each pre-
registered substance X in July and August 2008. Company B indicated its readiness to serve as a facilitator.


2. Company F (downstream user) then indicated to ECHA that it holds data on substance X.


3. Pre-SIEF: Company B calls a meeting of Companies A, B, C and D and proposes to verify whether sub-
stance X, as manufactured by each company, is the same under the criteria of the Guidance for identification 
and naming of substances by exchanging information on substance identification under a proposed confiden-
tiality agreement. All agree.


4. SIEF Formation: The equivalence of the four substances X having been confirmed, the SIEF is formed and 
the four pre-registrants enter into a consortium agreement to agree on the classification and labelling of 
substance X, share data on the substance, using an expert as “trustee” and to register substance X jointly (but 
with separate CSR and guidance on safe use). Cost sharing is to be on an equal sharing basis using average 
replacement costs, as requested from Labs L, M and N.


5. Data Sharing: The expert collects all data available among potential registrants, compares it with the 
data needs at the above 100 tonnage threshold, proposes key studies and identifies data gaps. Consortium 
members request the expert to conduct a literature search, to request data from Company F and to prepare 
the necessary robust study summaries and other study summaries. Company F has data on an end point that 
is missing to the potential registrants and they agree to pay Company F 80% of the costs of that data, each 
company paying 20%. After the literature search, some data required under Annex IX is still missing and the 


16 Commission Reg. (EC) No 340/2008 of 16 April 2008 on the fees and charges payable to the European Chemicals Agency.
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potential registrants agree that Company B will conduct the necessary testing (once approved) and will share 
the study on an equal sharing basis. The potential registrants also agree that Company B will be the “lead 
registrant”.


6. Joint submission of data: Company B registers substance X as the lead registrant with a testing proposal 
for the data missing under Annex IX, on 15 October 2012. Companies A, C and D separately register sub-
stance X in November 2012 with a reference to the data submitted and test proposal made on their behalf by 
Company B. 


7. Registration: Companies A, B, C and D each receive a registration number. 


EXAmPLE 2: different tonnage bands


1. Parties Involved: Companies A, B, C and D manufacture and/or import or intend to import substance X 
in/into the EU. Companies A, B and C manufacture substance X at between 10 and 100 tonnes per year and 
Company D intends to import substance X into the EU at above 1 tonne in the years to come. 


2. Pre-Registration: Companies A, B, C and D all pre-registered substance X. Companies A, B and C indicated 
they will register before 1 June 2013 and Company D before 1 June 2018. Company A indicated its readiness 
to serve as a facilitator. 


3. Pre-SIEF: Company A calls a meeting of experts from companies A, B, C and D to receive and review under 
a confidentiality agreement the information from the other companies necessary to confirm sameness of the 
substance as produced by each company and classification and labelling information.  


4. SIEF Formation: The company experts confirm the substances all are the same under the criteria laid 
down in the Guidance for identification and naming of substances under REACH, but different impurities may 
justify the differences in classification and labelling. Company A and B propose to enter into a consortium 
agreement on an equal share basis using replacement costs; company C proposes proportionality according 
to volume on the basis of historic costs. Company D declares it will not participate in any consortium at this 
stage. Companies A, B and C decide to appoint a Third Party to act as trustee and to propose a consortium 
agreement with a “fair” data sharing mechanism; they communicate production volume information to the 
trustee. They also agree that data collection and review will be made by the three company experts and that 
Company B will be the lead registrant. 


5. Data Sharing: The trustee proposes to share costs using a ratio that partly takes into account actual 
tonnage thresholds (see Annex 1). The experts collect all data available among pre-registrants and compare 
available data with the data needs at the different tonnage thresholds; they propose key studies and identify 
data gaps. After the collection exercise and a literature search, the experts conclude that all data required up 
to 10 tonnes is available but that data is missing in the 10-100 tonnage range. Companies A and B agree to 
make a test proposal for Company B to conduct testing for the missing data and share the costs on an equal 
share basis.


6. Joint submission of data: Company B registers substance X on 1 May 2013. As the lead registrant, he 
submits a joint submission on behalf of companies A, C and D.  Companies A and C register on 2 May. In 2015, 
Company D reaches the 1 tonne threshold and would like to register as soon as possible. Company D only 
needs to submit available data and physico-chemical property information (as its tonnage does not meet 
Annex III criteria), but still needs to agree with the other parties to be allowed to refer to the lead registrant’s 
submission for that data and classification and labelling. Company D receives the Letter of Access after 
acceptance of the cost sharing model agreed in the SIEF agreement. 


7. Registration: Companies A, B, C and D each receives a registration number. 
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EXAmPLE 3: joining an existing joint submission


1. Parties involved: in Company A, a manufacturer of an EINECS-listed substance, has experienced a rapid 
growth in the yearly volumes manufactured in the period 2008-2011, which brings its three-year average 
quantities to more than 1 tonne in 2012.


2. Pre-registration: Company A pre-registers the substance in June 2012.


3. Participation in the SIEF: Company A is granted access to the contact details of Companies B, C and D, 
which had also submitted a pre-registration for that EC-listed substance. A SIEF has already been formed 
by Companies B, C and D. Company B has already registered the substance as the lead registrant and has sub-
mitted a joint submission on behalf of Companies C & D, while Companies C and D are expected to register in 
the following months. Based on preliminary contacts and on other information published on ECHA’s website, 
Companies A, B, C and D agreed that the substance is “the same” for data sharing and registration purposes 
and started cooperating within the SIEF.


4. Data-sharing: Company A decides to accept all data already submitted in the framework of the joint 
submission and joins the existing agreement/ consortium among Companies B, C and D and contributes to 
the costs in accordance with the data-sharing and cost sharing arrangements in place among Companies B, C 
and D. Its contribution to the cost is restricted to the information required for the 1 100 tonnage band.


5. Joint submission of data: the lead registrant gives the name of the joint submission and a valid token17  to 
company A, who joins the joint submission and identifies his contact person. If the joining of company A has 
an impact on the lead dossier, (e.g. new knowledge on the risk) then the lead registrant needs to update the 
lead registration dossier to represent the entire joint submission.


6. Registration: Company A registers the substance before 31 May 2018 and receives a registration number.


EXAmPLE 4: data holder and read across for phase-in substances


1. Parties involved: Companies A and B manufacture phase-in substance X and intend to continue to do so 
in quantities above 1 tonne per year. Third Party C holds data on a substance Y, for which the conditions for 
read-across with substance X are met.


2. Pre-registration and publication of the list: Companies A and B pre-registered the substance, which was 
included in the list of pre-registered substances.


3. Submission of information by data holders: Third Party C submits information on the substance Y and 
indicates that the information on this substance is relevant for read-across with substance X. This informa-
tion and Third Party C’s identity is made visible to potential registrants A and B through REACH IT.


4. SIEF formation: Companies A and B establish that the substance is the same and that data-sharing is 
possible for all end-points.


17 For more information and practical details, please refer to REACT-IT Industry User Manual on “Joint Submission” available on the 
ECHA website at http://www.echa.eu/web/guest/joint-submission-lead.



http://www.echa.eu/web/guest/joint-submission-lead
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5. Data Sharing: a literature search shows that little data exists and is available on substance X. Companies 
A and B share the data in their possession and contact data holder C to have access to the information on 
substance Y to fill the data gaps. This information is also being used by potential registrants in a SIEF for 
substance Y, for which a share of the cost incurred for its generation has been paid. After having verified that 
this information can also be used to fill the data gaps for substance X, Companies A and B agree to pay the 
agreed percentage of the costs incurred for the generation of that data to data holder C.


6. Joint submission of data: Company B registers substance X as lead registrant and company A registers 
later as a member of the joint submission.


7. Registration: Companies A and B receive a registration number.
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4. The “inquiry process”: data-sharing rules for non-phase-
in substances and phase-in substances not pre-registered


The REACH Regulation provides for separate data sharing provisions for (1) phase-in substances that have 
been pre-registered (see section 3 of this Guidance) and (2) non-phase-in substances, and/or phase-in 
substances that have not been pre-registered.


Articles 26 and 27 of REACH regulate the process for initiating the data sharing process related to this 
second category of substances (section 2.3 of this Guidance).


4.1 tHE PurPosE of tHE InquIry ProCEss


The purpose of the inquiry process is twofold:


1. to determine whether the same substance has previously been registered/inquired about;


2. to facilitate contact between the previous registrant(s) and the potential registrant(s) and/or other 
potential registrants, if any. Data sharing is organised between previous registrant(s) and/or potential 
registrants in order to comply with their joint submission obligation and to submit a joint registration dossier 
(see Figure 8).


4.2 Is It obLIGAtory to foLLow tHE InquIry ProCEss?


Yes. Prior to Registration, a potential registrant of a non-phase-in substance and/or a potential registrant of 
a phase-in substance who has not pre-registered that substance must inquire with ECHA whether a registra-
tion has already been submitted for that substance.


Potential registrants only have to inquire about substances they intend to register. Substances which are no 
longer manufactured or imported do not have to be inquired about.


NB: New studies involving vertebrate animals should not be conducted before the outcome of the inquiry 
process is known. There is no deadline to submit an inquiry to ECHA.


NB: The outcome of the inquiry (regarding substance identification and/or data availability) sent by ECHA 
needs to be reflected in the registration dossier. Additionally ECHA requests the registrant to insert his 
inquiry number in the registration dossier.
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For more details about the inquiry process see Figure 9 below.
 


Figure 9: General overview of the inquiry process 
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4.3 wHo must InquIrE?


Any existing legal entity which needs to register a non-phase-in substance or a phase-in substance that was 
not pre-registered and which has no possibility to late pre-register the substance according to Article 28(6). 
These legal entities may include:


•	 manufacturers and importers of non-phase-in substances or phase-in substances that have not been pre-
registered on their own or in preparations in quantities of 1 tonne or more per year, including intermediates;


•	 Producers and importers of articles containing substances (non-phase-in substances or phase-in sub-
stances that have not been pre-registered) intended to be released under normal or reasonably foreseeable 
conditions of use and present in those articles in quantities of 1 tonne or more per year;


•	 “Only Representatives” of non-EU manufacturers who import substance(s) (non-phase-in substances or 
phase-in substances that have not been pre-registered) in quantities of 1 tonne or more per year.


For more details on late pre-registration of phase-in substances, please consult section 3.1 of the present 
guidance and the Guidance on Registration available at http://www.echa.eu/web/guest/guidance-docu-
ments/guidance-mainly-for-industry-use.


NB: Non-EU manufacturers cannot inquire about/ register directly the substances that are exported to 
the EU. Non EU manufacturers may decide that either their registration is done by importers or, alter-
natively, they may be represented by a natural or legal person located in the EU territory, their “Only 
Representative”.


Similarly, an Only Representative (OR) can represent several non-EU manufacturers of a substance. In that 
case, an OR needs to submit one inquiry per substance per non-EU manufacturer. For more information on 
the role and duties of the Only Representative please consult the Guidance on Registration.


4.4 substAnCEs subjECt to tHE InquIry ProCEss


According to Article 26 of the REACH Regulation, the inquiry process applies to non-phase-in substances and 
phase-in substances that were not pre-registered (see section 2.3 of this Guidance document).


Non-phase-in substances are substances that do not meet the definition of phase-in substances as provided 
in Article 3(20) of the REACH Regulation. They have therefore either not been placed on the market before 1 
June 2008 or were listed on ELINCS (and considered as being registered according to Article 24).


Phase-in substances subject to the inquiry process are those that have not been pre-registered by a given 
legal entity. Potential registrants of these phase-in substances must stop manufacture or import and inquire 
with ECHA whether a registration has already been submitted for that substance. Subsequently they need to 
register before resuming manufacture or import.


4.5 InformAtIon to bE submIttEd In tHE InquIry


As part of their inquiry, the potential registrant must submit the following information (Article 26(1)):


•	 the identity of the legal entity, as specified in Section 1 of Annex VI to REACH, with the exception of the 
use sites;



http://www.echa.eu/web/guest/guidance-documents/guidance-mainly-for-industry-use

http://www.echa.eu/web/guest/guidance-documents/guidance-mainly-for-industry-use
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•	 the identity of the substance, as specified in Section 2 of Annex VI to REACH;


•	 their information requirements which would require new studies involving or not vertebrate animals to be 
carried out by him.


For more details, please consult the dedicated web page(s) on the ECHA website.


4.6 outComEs of tHE InquIry ProCEss


As part of the inquiry process the substance identification, as provided by the inquirer/potential registrant, 
is verified by ECHA.


If an inquiry is accepted, the inquirer will receive an inquiry number and information on other inquirers 
(potential registrants) and previous registrants of the same substance as well as details of the requested (ro-
bust) study summaries, as appropriate. More details are available in the “Questions and Answers on Inquiry” 
document and on the dedicated web page on the ECHA web site.


4.6.1 tHE “12-yEAr ruLE”


The period of data compensation under REACH is 12 years. This applies to (robust) study summaries submit-
ted in the framework of a registration (in accordance with Article 25(3)).


Article 24(1) provides that the12-year rule also applies to data submitted in the framework of a notification 
made in accordance with Directive 67/548/EEC. Article 24(1) provides that a notification in accordance with 
that Directive is regarded as a registration to which ECHA has assigned a registration number.


Under the legal framework of Directive 67/548/EEC, data submitted as part of a notification could be used 
further for the purposes of a subsequent notification after 10 years from the date of submission of the data. 
Pursuant to Article 24(1) of the REACH Regulation, this period was extended by 2 years to a period of 12 
years from the original date of submission to the competent authorities (e.g. data submitted in the frame-
work of a notification on 1 June 2001 will continue to be protected under REACH until 1 June 2013).  


NB: The date of submission of a specific test result to the competent authority is not necessarily the 
same as the original notification date. Indeed the test may have been submitted afterwards (e.g. after 
a tonnage band increase up to the next level of testing) and hence the 12-year period may not yet have 
expired18 .


Consequently, according to Article 25(3) (and the criteria described), data which was submitted for the first 
time in the context of the previous legislation more than 12 years previously, will not be subject to compen-
sation. 


The data requested by the inquirer in his inquiry dossier will therefore fall into one of the three categories 
described in the following sub-sections.


18 Please be aware that data submitted in IUCLID 4 or SNIF format do not contain all the required information and the registrant needs 
to carefully check and complete the IUCLID 5 file. More details are provided in the Data Submission Manual on “How to Complete a 
Technical Dossier for Registrations and PPORD Notifications” available at: http://www.echa.eu/reachit/dsm_en.asp.



http://www.echa.eu/web/guest/regulations/reach/substance-registration/inquiry

http://www.echa.eu/web/guest/regulations/reach/substance-registration/inquiry

http://www.echa.eu/web/guest/regulations/reach/substance-registration/inquiry

http://www.echa.eu/reachit/dsm_en.asp
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4.6.2 tHE substAnCE HAs ALrEAdy bEEn rEGIstErEd And tHE rELEvAnt InformAtIon HAs 
bEEn submIttEd LEss tHAn 12 yEArs EArLIEr


ECHA will invite the inquirer to make every effort to reach an agreement for the sharing of the information 
and provide him without delay with:


•	 the name(s) and address(es) of the previous registrant(s) and of other inquirers (i.e. potential registrants);


•	 the list of relevant and available data already submitted by them.


At the same time, ECHA will inform the previous registrant(s)/inquirer(s) (i.e. potential registrants) of the 
name and address of the inquirer/potential registrant. At that stage, no proactive actions are expected from 
the previous registrant(s). The inquirer will need to contact them to join the joint submission. 


4.6.3 tHE substAnCE HAs ALrEAdy bEEn rEGIstErEd And tHE rELEvAnt InformAtIon HAs 
bEEn submIttEd morE tHAn 12 yEArs EArLIEr


ECHA will provide the inquirer without delay with:


•	 the	name(s)	and	address(es)	of	the	previous	registrant(s)	/	inquirers	(i.e.	potential	registrants);


•	 the	relevant	and	available	data	already	submitted	by	them.


ECHA will also provide the available information as an annex to the inquiry communication letter. If the 
inquirer decides to use the information submitted more than 12 years earlier, the data is not subject to any 
financial compensation to the previous registrant(s).


In parallel ECHA will also inform the previous registrant(s)/inquirer(s) (i.e. potential registrants) of the 
contact details of the inquirer/potential registrant. At that stage, no proactive actions are expected from the 
previous registrant(s). The inquirer will need to contact them to join the joint submission.


NB: It is always the responsibility of the inquirer to assess the quality and relevance of the information 
received by ECHA so that, as a registrant, he fulfils his registration obligations. When using study sum-
maries submitted more than 12 years earlier (e.g. in a NONS notification), it may be that these study 
summaries are not of sufficient quality to meet the registration obligations under the REACH Regulation 
and the potential registrant may consider alternatives to ensure compliance of the registration dossier. 
Additionally the potential registrant is also advised to contact the previous registrant/ notifier to ensure 
full study summary is available.


A given endpoint may be covered by information submitted both more and less than 12 years previously 
(indicated in the inquiry communication). It is the responsibility of the potential registrant to consider which 
information is relevant to fulfil the information requirements in his registration dossier.


4.6.4 tHE substAnCE HAs not PrEvIousLy bEEn rEGIstErEd or It HAs bEEn rEGIstErEd but 
tHE rEquEstEd InformAtIon Is not AvAILAbLE


ECHA will in any case inform the inquirer without delay whether the name(s) and address(es) of the previous 
registrant(s)/ other inquirers are available. In parallel, where applicable, ECHA will also inform the previous 
registrant(s)/ inquirer(s) (i.e. potential registrant(s)) of the name and address of the contact details of the 
inquirer. At that stage, no proactive actions are expected from the previous registrant(s). The inquirer will 
need to contact them to join the joint submission.
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Figure 10: Detailed inquiry process followed by joint submission
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4.7 dAtA sHArInG bEtwEEn rEGIstrAnts foLLowInG An InquIry


Data sharing is one of the key principles in the REACH Regulation. By sharing information on substances and 
submitting dossiers jointly, companies increase the efficiency of the registration system, reduce costs and 
avoid unnecessary testing on vertebrate animals.


Pursuant to Articles 11 or 19, multiple registrants of the same substance have an obligation to submit jointly 
information on their substance as described in Article 10(a) and (b). For this process, ECHA recommends 
following similar steps as for phase-in substances. Additionally the potential registrants need to identify, 
pursuant to Article 11(1), early in the process a lead registrant acting on behalf of the other assenting 
registrants (who will also create the Joint Submission Object in REACH-IT).


Potential registrants have an obligation to request from previous registrant(s)/ data holder(s)/ data 
owner(s), studies involving vertebrate animals, whereas they have the option to request the sharing of data 
not involving testing on vertebrate animals. In any case, if a study is requested, the data owner is obliged to 
share it, whether or not the study involves testing on vertebrate animals. In case the potential registrant(s) 
need to carry out tests required to satisfy their registration requirements, they need to make use of all avail-
able data (e.g. read across or validated (Q)SAR Models) in order to avoid testing on vertebrate animals.
In order to prepare the joint registration dossier potential registrants may follow the indicative steps 
described below.


•	 Step 1 Individual gathering and inventory of available information


•	 Step 2 Consideration of information requirements


•	 Step 3 Agreement on the form of cooperation and identification of a lead registrant


•	 Step 4 Identification of data gaps and collection of other available information


•	 Step 5 Negotiation on data and cost sharing and possible outcomes


•	 Step 6 Generation of new information/testing proposal


•	 Step 7 (Joint) Submission of data


4.7.1 stEP 1 - IndIvIduAL GAtHErInG And InvEntory of AvAILAbLE InformAtIon


Potential registrants should first gather all existing available information on the substance they intend to 
register. This must include both data available “in-house”, as well as from other sources, such as data in the 
public domain that can be identified through a literature search. 


NB: Data gathering must be thorough, reliable and well documented as failure to collate all of the avail-
able information on a substance may lead to unnecessary testing with related resource implications.


The information to be gathered by each potential registrant must include all information relevant for the 
purposes of Registration, i.e.:
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•	 Information on the intrinsic properties of the substance (physicochemical properties, mammalian toxicity, 
environmental toxicity, environmental fate, including chemical and biotic degradation). This information may 
come from in vivo or in vitro test results, non-testing data such as QSAR estimates, existing data on human 
effects, read-across from other substances, epidemiological data;


•	 Information on manufacture and uses: current and foreseen;


•	 Information on exposure: current and anticipated;


•	 Information on Risk Management Measures (RMM): already implemented or proposed.


This data gathering exercise is to be done irrespective of volume. Indeed, if the data requirements at Regis-
tration depend upon the volume manufactured or imported by each registrant, registrants must register all 
relevant and available data for a specific endpoint. Nevertheless, they have to share on request data they 
have available that correspond to a higher tonnage threshold.


NB: Step 1 requires each potential registrant to assemble and document all the information that he has 
available in-house on the substance, including information on the substance’s: (1) intrinsic properties 
(irrespective of tonnage), (2) uses, exposure and risk management measures. It also requires him to 
perform a literature search.


It should be always considered that, except for the cases enumerated in Article 10(a) last paragraph, the 
registrant must be in legitimate possession or have permission to refer to the full study report summarised 
in a (robust) study summary which is to be submitted for the purpose of registration. For more details on the 
nature of data and right to refer to the data, please consult section 3.3.3.8 of this Guidance document.


4.7.2 stEP 2 - ConsIdErAtIon of InformAtIon rEquIrEmEnts


Step 2 is for potential registrants to identify precisely what the information requirements are for the sub-
stance that they intend to register, considering in particular the tonnage band that is relevant to them, the 
physical parameters of the substance (relevant for technical waiving of tests) and uses/exposure patterns 
(relevant for exposure-based waiving).


As described in more details in the Guidance on registration, Article 11 requires registrants to:


•	 provide all relevant and available physicochemical, toxicological and ecotoxicological information that 
is available to them, irrespective of his own tonnage band (this includes data from an individual or collective 
literature search);


•	 at the minimum, fulfil the standard information requirements as laid down in Column 1 of REACH Annexes 
VII to X for substances produced or imported in a certain tonnage band, subject to waiving possibilities, as 
described below.


In all such cases, the registrant should indicate clearly and justify each adaptation in the registration dos-
sier. Indeed, for each of the REACH Annexes VII to X, Column 2 lists specific criteria (e.g. exposure or hazard 
characteristics), according to which the standard information requirements for individual endpoints may be 
adapted (i.e. modified both specifying possibilities for waiving, or specifying when additional information is 
needed).
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In addition, registrants may adapt the required standard information set according to the general rules 
contained in Annex XI of the REACH Regulation which refer to situations where:


•	 testing does not appear scientifically necessary;


•	 testing is technically not possible;


•	 testing may be omitted based on exposure scenarios developed in the chemical safety report (CSR) 


NB: Step 2 requires each potential registrant to identify precisely what their information requirements 
are, considering in particular the tonnage band that is relevant to him. In considering his information 
needs, a potential registrant may consider the possible application of data waivers, for instance on the 
bases of uses/exposure pattern.


4.7.3 stEP 3 - AGrEEmEnt on tHE form of CooPErAtIon And IdEntIfICAtIon of A LEAd 
rEGIstrAnt


Before potential registrants start exchanging information on the data they have available, it is recommended 
that they first agree on the form of cooperation that best suits them and the main rules applicable to that 
cooperation, in terms of data and cost sharing.


Under the REACH Regulation the lead registrant is a mandatory role laid down in Article 11(1), defined as 
the ‘one registrant acting with the agreement of the other assenting registrant(s)’ and it is he who will first 
submit certain information described in Article 10.


REACH does not specify rules as to how the lead registrant should be selected. The lead registrant must 
act with the agreement of the other assenting registrants and submit the joint submission dossier, which 
contains information on the intrinsic properties of the substance. Lead registrants are encouraged to submit 
their registrations first i.e. prior to the members of the joint submission object (JSO).


NB: Step 3 requires potential registrants (and potentially data holders) to (virtually) meet, discuss and 
agree on the main elements of the gathering of information, identification of information needs, genera-
tion of missing information, and sharing of the costs related to all registration activities. 


4.7.4 stEP 4 - IdEntIfICAtIon of dAtA GAPs And CoLLECtIon of otHEr AvAILAbLE InformAtIon


Step 4 requires the potential registrant(s) to compare the information available from Step 1 and the data 
needed in the joint registration dossier as identified in Step 2. They will need to identify precisely the data 
gaps to be filled in before the registration dossiers can be submitted.


NB: The potential registrant(s) must liaise with the data owners to confirm the substance sameness, i.e. 
whether the existing studies are appropriate for their substance.
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4.7.5 stEP 5 - nEGotIAtIon on dAtA And Cost sHArInG, And PossIbLE outComEs


Once a request to share studies submitted less than 12 years previously has been made, REACH requires 
that both the potential and the previous registrant make every effort to:


•	 ensure an agreement on the sharing of the information requested by the potential registrant;


•	 ensure that the cost of sharing the information are determined in a fair, transparent and non-discrimina-
tory way (see section 4.9).


As examples sharing of data could be considered as:


•	 not fair, if the data owner requests 100% of the cost of the study he paid where there are several other 
registrants and the cost could be shared by all;


•	 not transparent, if the data owner requests the payment of a generic fee for the data contained in the 
joint registration dossier, without providing detailed information on the costs of the individual studies. 


•	 discriminatory, if the cost sharing model is applied differently for different potential registrants.


The lead registrant (or their representative) who acts on behalf of all potential registrants needs to provide 
clear justifications on the choice of studies to be used for each endpoint. Where an agreement is reached 
(in accordance with Article 27(4)) the previous registrant / data owner will make available to the potential 
registrant the agreed information. The data owner will also give the potential registrant permission to refer 
to the full study report.
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Figure 11: Data sharing for non-phase-in substances and phase-in substances not pre-registered


4.7.6 stEP 6 GEnErAtIon of nEw InformAtIon/tEstInG ProPosAL
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•	 in case a study as listed in Annexes IX and X (whether or not involving vertebrate animals) is needed for 
registration, and is not available within the SIEF, the potential registrants must agree on and prepare a test-
ing proposal to be submitted as part of the joint registration dossier for ECHA’s consideration. Additionally 
potential registrants have to implement and/or recommend to downstream users interim risk management 
measures while awaiting the outcome of ECHA’s decision (as per Article 40) regarding the testing proposal.


NB: The obligation to prepare a testing proposal also applies when the lead registrant, as a result of the 
application of the rules in column 2 of the Annexes, proposes (higher tier) tests of Annexes IX or X as an 
alternative to the standard requirements of Annexes VII and VIII. 


Step 6 requires potential registrants to generate new data (when Annexes VII or VIII apply) or to prepare 
a testing proposal (when Annexes IX and X apply). Testing on vertebrate animals should always be the last 
resort.


4.7.7  stEP 7 (joInt) submIssIon of dAtA


All existing relevant and available information gathered when preparing the joint registration dossier has 
to be documented by the lead registrant in both the technical dossier and, for substances manufactured or 
imported in quantities of 10 tonnes (or more) per year per registrant, in the chemical safety report (CSR).


Once the potential registrants (or their lead registrant) have completed the steps above, they can organise 
the actual sharing of the available data and communicate the costs involved. This will most probably be done 
in stages, when a new potential registrant contacts the lead registrant, but also when newly developed data 
become available.


However ECHA recommends that the lead registrant, or any person preparing the joint dossier, communicate 
at regular intervals so as to inform the existing/ potential registrants of the progress/ update of the regis-
tration dossier. The lead registrant should use the information contained in the ECHA communication sent to 
them when new inquirer(s) contact ECHA and keep record of all contact details.


As described in Articles 3(3) and 4(3) of the REACH Fee Regulation (EC) No 340/2008, a specific reduced 
registration fee will be levied by ECHA for the joint submission of the registration dossier.


Potential registrant(s)/inquirer(s) being part of the Joint Submission Object, may still opt-out (as per the 
criteria of Article 11(3)) for some endpoints where they own data. For more details on the criteria for opting 
out, please consult section 6.3 of this Guidance document.


4.7.8 AddItIonAL rEGIstrAnt(s) joInInG An EXIstInG (joInt) submIssIon(s)


If a joint registration dossier already exists some steps may be omitted (e.g. steps 4.7.3, 4.7.4, 4.7.6). The 
potential registrant must contact the previous (lead) registrant(s) (contained in the inquiry communication 
letter sent by ECHA) and negotiate on the conditions of joining the joint submission dossier that has already 
been submitted by the lead registrant on behalf of the other assenting registrants. The potential and the 
previous registrants (or their representative(s)) must make every effort to agree on the sharing of the 
information and of its costs in a fair, transparent and non-discriminatory manner. However, if the potential 
registrant does not agree on the choice of information for certain endpoints (e.g. he may have some studies), 
he may decide to opt-out for these particular endpoints, but still must be part of the joint submission. For 
more details on the conditions of the opt-out, please consult Chapter 6.3 of this guidance.
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NB: In case inquirers have proceeded and registered individually, they need to update their registration 
dossier: first they need to identify a lead registrant who will create the Joint Submission Object (JSO), 
and then agree on the content of the joint submission dossier. Consequently, the existing registrants 
must update their dossier as part of the joint submission registration (as lead registrant and members).


According to Article 24(2), if a notification under Directive 67/548/EEC exists, the notifier will only need to 
submit a REACH compliant dossier (according to Articles 10 and 12) if the quantity of the notified substance 
reaches the next tonnage threshold.


If a SIEF exists for the substance that the inquirer inquired about, the inquirer will be put in contact with the 
SIEF members, but will not be officially part of the SIEF (which is the result of an “active” pre-registration). 
However this does not prevent all registrants of the same substance from sharing data and submitting their 
registration jointly (and all be part of the same JSO).


4.8 rEGIstrAtIon wAItInG PErIod In ACCordAnCE wItH ArtICLE 27(8)


Article 21 provides that “a registrant may start or continue the manufacture or import of a substance or 
production or import of an article, if there is no indication to the contrary from the Agency in accordance with 
Article 20(2) within three weeks after the submission date, without prejudice to Article 27(8)”. In this context 
manufacturing or importing of a substance can only start after the end of the three weeks period after 
submitting a registration (except when a longer period has been requested in line with Article 27(8)). 


In accordance with Article 27(8), a previous registrant can request that the registration waiting period (in ac-
cordance with Article 21(1)) be extended by a period of four months for the new registrant. The request can 
be submitted to ECHA, when a previous registrant and a potential registrant have agreed on the sharing of 
information submitted less than 12 years previously or, following a data sharing dispute, when ECHA grants 
the potential registrant a permission to refer to the data (see section 4.9 below).


The potential registrant will be informed accordingly by ECHA and, upon receipt of confirmation of his 
successful registration, will have to wait for an extra period of 4 months before being entitled to lawfully 
manufacture or import the substance in or into the European market. In case of a tonnage band increase, the 
manufacturer or importer needs to submit an inquiry and inform ECHA of the additional information he would 
require to fulfil his registration requirements. However, in this case (i.e. after submission of an update of the 
registration dossier) the manufacture or import does not need to be suspended.


However, in the case of continuing the manufacture or import (e.g. after submission of an update of the regis-
tration dossier), the activities need not be suspended. Whenever an interruption of activities is necessary to 
await the end of an inquiry, the waiting period after registration must be respected before manufacturing or 
importing can resume.


ECHA will not assess the validity of the request of the previous registrant and will not check whether data 
sharing has occurred, and regarding which data, or whether data sharing has been successful. It is therefore 
the potential registrant’s responsibility and liability to assess whether the request of the previous registrant 
can be considered as valid and applicable. Consequently the potential registrant is expected to document his 
assessment appropriately. 
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4.9 dAtA sHArInG dIsPutEs AftEr An InquIry


4.9.1 dAtA sHArInG dIsPutE ACCordInG to ArtICLE 27(5)


Following the inquiry process and after the potential registrant has requested data as per Article 27(1), both 
the potential and the previous registrants must make every effort to reach an agreement on the sharing of 
the information and/or the costs (according to Article 27(2) and (3)).


However, where they fail to reach an agreement, according to Article 27(5) the potential registrant can 
inform ECHA of the failure to reach an agreement with the previous registrant(s) on the sharing of the data or 
of its costs, at the earliest one month after the original receipt from ECHA of the contact details of the previ-
ous registrant(s). The potential registrant shall also notify the previous registrant that they have informed 
ECHA.


The potential registrant can submit the information on the dispute to ECHA using a webform available on the 
ECHA website at: https://comments.echa.europa.eu/comments_cms/article275.aspx.


The potential registrant will receive from ECHA the permission to refer to the data, if the previous registrant 
has not met his obligation to make every effort to share the data and its costs in a fair, transparent and non-
discriminatory way, although the potential registrant has made such efforts.


The documentary evidence provided to ECHA needs to include not only the arguments of the requesting 
potential registrant but also the arguments of the previous registrant. The required documentary evidence 
consists of:


•	 correspondence requesting the conditions for data sharing;


•	 correspondence from the previous registrant describing the conditions for the sharing of the data;


•	 correspondence challenging the conditions imposed by the previous registrant;


•	 any further justification of, or modification of, the conditions provided by the previous registrant.


Additionally the documentary evidence needs to demonstrate that:


•	 the potential registrant has made every effort to share the information and to agree on the sharing of the 
costs in a fair, transparent and non-discriminatory way;


•	 the potential registrant has notified the previous registrant(s) that ECHA will be informed of the failure to 
reach an agreement.


 



https://comments.echa.europa.eu/comments_cms/article275.aspx
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Figure 12: Data sharing dispute according to Article 27(5)
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ECHA will always request the previous registrant(s) to provide evidence of the arguments and justifications 
they used during the negotiations with the potential registrant, if any. ECHA then performs an assessment of 
whether a party has breached its obligation to make every effort on the basis of the documentation provided 
by both parties especially in the case of no response to requests for data sharing.


As an outcome of the procedure implemented by ECHA, the potential registrant may receive from ECHA 
permission to refer to the data, if the previous registrant has not met his obligation to make every effort 
to share the data and its costs in a fair, transparent and non-discriminatory way, although the potential 
registrant has made such efforts. Where ECHA grants permission to the potential registrant to refer to 
the information, it will first ask the potential registrant to provide proof of payment of a share of the costs 
incurred by the previous registrant for generating the data. The proof of payment may take any appropri-
ate form, including a bank statement or a receipt of a postal order. Upon receipt of this proof of payment, 
ECHA will provide a copy of the (robust) study summaries on the relevant endpoint(s) and grant the potential 
registrant a permission to refer to them.


Compensation claim for data less than 12 years old


The previous registrant has the right to be compensated for the use of his information by the potential 
registrant. Specifically, the previous registrant has the right to receive a “proportionate share” of the costs 
incurred in the development of the studies used by the potential registrant, or an “equal” share if it has made 
the full study report available to the potential registrant. Although ECHA may ask the potential registrant to 
provide evidence that he has made a payment to the previous registrant, it is not for ECHA to decide whether 
such a payment is adequate. In this regard, if the previous registrant considers that the amount paid by 
the potential registrant is insufficient, he may present his claim before a competent national court or, if so 
agreed by the parties, use an alternative dispute resolution mechanism.


4.9.2 How to ConduCt nEGotIAtIons In ordEr to PrEvEnt dAtA sHArInG dIsPutEs?


Article 27 requires both previous and potential registrants to make every effort to reach an agreement on 
the sharing of data in a fair, transparent and non discriminatory way.


In order to prevent a dispute on the sharing of the information, potential registrants requesting information 
should specify the exact nature of the information requested from the data owner.


Making every effort to reach an agreement requires all parties to find alternative solutions when negotia-
tions are blocked and to be open and proactive in their communications with the other party. In case a party 
receives an unsatisfactory reply, which it considers unclear, invalid or incomplete, it is the responsibility of 
the recipient to challenge that reply, by addressing constructive, clear and precise questions or arguments to 
the sender.


Each party must give reasonable time to the other for providing appropriate answers to its requests. Previ-
ous registrants must ensure that potential registrants are only required to share in the costs of informa-
tion that they are required to submit to satisfy their registration requirements. If requested, the previous 
registrant(s) need to provide scientific justifications for the approach followed in the selection of data that 
is necessary to demonstrate the safe use of the substance, especially if the potential registrants have asked 
without success to be involved in the selection of that data. In this respect, guidance on the selection of all 
available and relevant data can be found in the Practical Guide on “How to report data waiving”19 .


19 In particular, section 2.1.3 «Availability of multiple pieces of information» in Practical Guide available at: http://www.echa.eu/en/
web/guest/regulations/reach/evaluation.



http://www.echa.eu/en/web/guest/regulations/reach/evaluation

http://www.echa.eu/en/web/guest/regulations/reach/evaluation
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All claims must be made between the parties involved. The argumentation challenging the position of each 
party shall be communicated between those two parties directly and not only with ECHA.


Any cost sharing mechanism has to be justified and must not be discriminatory between registrants joining 
the submission at the different times.


If existing registrants rely on read-across to develop different dossiers covering several categories of 
substances, they cannot impose on a subsequent registrant a requirement to purchase data used for the 
registration of categories of substances that he does not manufacture or import, unless they justify the 
relevance of the data concerned.


4.9.3 AvAILAbLE LEGAL rEmEdIEs AGAInst ECHA dECIsIons


Certain ECHA decisions, listed in Article 91 of the REACH Regulation, can be appealed against before the 
Board of Appeal of ECHA.


In accordance with Article 27(7) of the REACH Regulation the potential registrant or the previous 
registrant(s) may lodge an appeal against a decision taken by ECHA, under Article 27(6) to the Board of 
Appeal of ECHA. 


According to Article 92(2) the appeal has to be lodged within three months of the notification of the decision 
to the person concerned. An appeal can also be lodged by a person having a direct and individual concern in 
the decision. In that case, the appeal has to be lodged within three months of the day on which the decision 
became known to the appellant. An appeal fee must be paid pursuant to Article 10(1) of the Fee Regulation20 .


4.10 dAtA sHArInG EXAmPLE


non-phase-in substances/Inquiry process


1. Parties involved: Company A has planned to start manufacturing a non-phase-in substance listed in the 
ELINCS in 2011, with volumes being expected to exceed 1 tonne during the same calendar year. The same 
substance was already notified in accordance with Directive 67/548/EEC by Company B in 1995. Company B 
has also submitted further information as part of an update in 2000 due to an increase in tonnage produced. 


2. Inquiry process - Step 1: Company A submits an inquiry to ECHA as per Article 26 before carrying out 
the testing necessary to meet the information requirements and submitting a registration. ECHA informs 
company A of the names and address of company B, which has now the status of registrant under REACH, 
and of the relevant study summaries already submitted by him. Company B is also informed of the name and 
address of company A. At the same time, ECHA provides company A with the study summaries notified more 
than 12 years previously that may be freely used by him, i.e. without the need to obtain a permission to refer 
from Company B.


3. Data sharing: Company A and Company B enters into discussion on how to share the “protected” informa-
tion submitted by Company B. Following receipt of company B’s contact details and a month of hard negotia-
tions, agreement is still not reached on the sharing of information and Company A informs ECHA and com-
pany B of “failure to reach an agreement”. ECHA starts the data sharing dispute procedure and also requests 
Company B to submit the evidence of the arguments and justifications they used during the negotiations with 
the Company A. ECHA then performs an assessment of the evidence provided to establish which party has 
made every effort to reach an agreement on sharing of the data and costs in a fair, transparent and non-
discriminatory way. 


20 Commission Reg.(EC) No 340/2008 of 16 April 2008 on the fees and charges payable to the European Chemicals Agency.
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4. ECHA may decide that Company B has not made all the necessary efforts and grant Company A permis-
sion to refer to the (robust) study summary submitted by Company B. ECHA will also request proof of pay-
ment of a share of the costs from Company A. In this case, company A will have to decide unilaterally on how 
much to pay. When ECHA receives the proof of payment it will send the final decision to Company A together 
with a copy of the (robust) study summaries. Company B can decide to recover their costs and claim propor-
tionate share of the cost incurred by it in a national court, if it considers that the share paid by Company A 
was not appropriate.


5. ECHA may decide that Company A has not made all the necessary efforts and does not grant Company A 
the permission to refer to the (robust) study summary submitted by Company B. Both companies will then be 
requested to continue making every effort in a fair, transparent and non-discriminatory way in order to reach 
an agreement and to fulfil their data sharing obligations.
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5 Cost sharing
5.1 IntroduCtIon


As required under the REACH Regulation, parties sharing data must make “every effort to ensure that the 
costs of sharing the information are determined in a fair, transparent and non-discriminatory way” (Article 
27(3) and 30(1)). This is particularly important in relation to small and medium sized enterprises.


Therefore agreement on cost sharing requires parties to agree on:


1. the reliability, relevance and adequacy of the data (“Data Quality”)


2. the economic value of the data (“Data Valuation”), and 


3. how the agreed value is shared among parties (“Cost Allocation and Compensation”)


The elements discussed below are neither intended to be prescriptive nor mandatory. They should serve 
rather primarily as a checklist in order to ensure that all interested parties identify the relevant factors when 
organising a data quality review and related cost sharing activities. 


NB: It is recommended that a data sharing agreement is reached prior to the disclosure of the available 
information by members of the joint submission. 


In this section the aspects related to cost sharing of studies are illustrated. Additionally, it is important for 
the parties involved to consider all activities that may need to be carried out in the general context of data 
sharing and cost sharing/ allocation. 


Aspects linked to the management of the SIEF, or of the preparation of the joint registration dossier (for non-
phase-in substances), including verification of substance sameness, communication activities, the possible 
use of a trustee, the joint creation of the chemical safety report and possible further activities triggered by 
evaluation also create costs. All these costs may need to be shared among (potential) registrants in a similar 
way as those strictly related to study endpoints. The parties may need to ensure that all costs in the agree-
ments between the parties involved are to be taken into account.


5.2 dAtA quALIty


5.2.1 rELIAbILIty – rELEvAnCE – AdEquACy


A prerequisite for the valuation of existing studies is to establish their scientific quality.


In line with the OECD guidance, the process of determining the quality of existing data should take into con-
sideration three aspects, namely adequacy, reliability and relevance of the available information, to describe 
a given study. These terms were defined by Klimisch et al. (1997):


•	 Reliability:	relates	to	the	inherent	quality	of	a	test	report	or	publication	relating	to	preferably	standard-
ized methodology and the way the experimental procedure and results are described to give evidence of the 
clarity and plausibility of the findings;


•	 Relevance:	is	the	extent	to	which	data	and	tests	are	appropriate	for	a	particular	hazard	identification	or	
risk characterisation;
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•	 Adequacy:	defines	the	usefulness	of	data	for	hazard/risk	assessment	purposes.


When there is more than one study for an endpoint, the greatest weight is normally attached to the study 
that is the most reliable and relevant. This study is generally referred to as the key study. Determining reli-
ability essentially relates to how the study was carried out. Careful consideration must be made of the qual-
ity of the study, the method, the reporting of the results, the conclusions drawn and the results themselves in 
order to be able to generate a robust study summary.


There are several reasons why existing study data may be of variable quality.  Klimisch et al, have suggested 
the following:


•	 the	use	of	different	test	guidelines	(compared	with	today’s	standards);


•	 the	inability	to	characterize	the	test	substance	properly	(in	terms	of	purity,	physical	characteristics,	etc.);


•	 the	use	of	techniques/procedures	which	have	since	been	refined;	and


•	 certain	information	may	have	not	been	recorded	(or	possibly	even	measured)	for	a	given	endpoint,	but	
have since been recognised as being important.


At least a minimal amount of information on the reliability of a given study needs to be known before pro-
ceeding to determine its relevance and adequacy for assessment purposes and before proceeding to develop 
a robust study summary. The reliability of data is therefore a key initial consideration which is needed to 
filter out unreliable studies, and to focus on those considered most reliable. Knowledge of how the study has 
been conducted is essential for all further considerations.


5.2.2 dAtA vALIdAtIon APProACHEs 


Two approaches have been proposed by OECD to assist the initial data quality screening of study reports to 
set aside unreliable study data. Both are compatible and when considering data quality may be used either 
alone or in combination.


1. The first approach was developed by Klimisch et al. (1997). It uses a scoring system for reliability, particu-
larly for ecotoxicological and health studies. However it may be extended to physicochemical and environ-
mental fate and pathway studies. 


2. The second approach was developed in 1998 as part of the US EPA HPV Challenge Program. 


Other systems may also be considered.


5.2.2.1 Klimisch scoring system


Under this approach, Klimisch et al. (1997) developed a scoring system which can be used to categorise the 
reliability of a study as follows:


1 = reliable without restrictions: “studies or data... generated according to generally valid and/or internation-
ally accepted testing guidelines (preferably performed according to GLP) or in which the test parameters 
documented are based on a specific (national) testing guideline or in which all parameters described are 
closely related/comparable to a guideline method.”
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2 = reliable with restrictions: “studies or data... (mostly not performed according to GLP), in which the test 
parameters documented do not totally comply with the specific testing guideline, but are sufficient to accept 
the data or in which investigations are described which cannot be subsumed under a testing guideline, but 
which are nevertheless well documented and scientifically acceptable.”


3 = not reliable: “studies or data... in which there were interferences between the measuring system and 
the test substance or in which organisms/test systems were used which are not relevant in relation to the 
exposure (e.g., non physiological pathways of application) or which were carried out or generated according 
to a method which is not acceptable, the documentation of which is not sufficient for assessment and which 
is not convincing for an expert judgment.”


4 = not assignable: “studies or data... which do not give sufficient experimental details and which are only 
listed in short abstracts or secondary literature (books, reviews, etc.).”


NB: The use of Klimisch scores provides a useful tool for organising the studies for further review. 
Studies which failed to meet essential criteria for reliability  would normally be initially set aside if higher 
quality information is available. However these studies may still be used, as collective information, which 
is referred to as the “weight of evidence approach” (see below).


5.2.2.2 us EPA scoring system


The approach provided by US EPA provides additional information by describing the key reliability criteria 
for each group of data elements (see Table 1 below). These criteria address the overall scientific integrity 
and validity of the information in a study, i.e. reliability. This approach is consistent with the Klimisch ap-
proach as any study which does not meet the criteria would also not be assignable under the Klimisch system. 
Such studies may, however, be considered later as supplementary information to the overall assessment of a 
particular endpoint particularly if there is no single key study.
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TABLE 1: DATA RELIABILITY: INITIAL SCREENING CRITERIA BY TYPE OF INFORMATION 


Criteria
Required for the following Information Items
P/Chem Env Fate Ecotox / Health


Test Substance Identification 
(Adequate description of test substance, including chemical 
purity and identification/quantification of impurities to the 
extent available)


X X X


Temperature X1 X X


Full Reference/Citation X X X


Controls2 X X
Statistics 
With some exceptions (e.g. the Salmonella/Ames assays) X


Species, strain, number, gender, age of organism X


Dose/conc. Levels X X


Route/type of exposure3 X


Duration of exposure X X


1 For vapour pressure, octanol/water partition coefficient and water solubility values.


2 All studies must have negative controls and some studies (e.g. biodegradation, Ames assay) must also have positive controls.  If a 
vehicle is used in the administration of the test agent, vehicle controls should be established and reported.  Exceptions may be allowed 
for acute mammalian toxicity studies.


3 The route/type of exposure (e.g., oral inhalation, etc for mammalian studies) or test system (static, flow through, etc for ecotoxicity) 
must be reported.


Addressing relevance and adequacy will be facilitated by having a clear picture of the reliability of a study. 
Indeed, one or more key studies may have been identified per endpoint, so it needs to be decided whether full 
robust study summaries can be prepared to allow judgement on relevance and adequacy.


NB: The use of steps to identify reliable, relevant and adequate data helps to ensure that high quality 
data are identified and also that other studies will be used as a weight of evidence approach: case where 
several studies, one or more of which alone may be inadequate to satisfy a specific endpoint, may be used 
collectively to address one endpoint, thereby avoiding additional (animal) testing.


For example, if several repeated dose studies are available on a particular substance it may be that none 
would be acceptable by itself due to some protocol deficiency (i.e., low number of test animals/dose group, 
only one dose group in addition to control group, change in dose amount or frequency during the course of 
the study, etc).  However, collectively if the different studies show effects in the same target organ at ap-
proximately the same dose and time, this could be judged to satisfy the repeated dose toxicity data element 
required.


Steps to follow


All reports for consideration should ideally be documented as IUCLID 5 datasets with a Robust Study 
Summary (if available). If the IUCLID 5 file needs to be generated, however, this may be deferred until study 
selection(s) for a given endpoint has been made. Generally, robust study summaries would be prepared only 
for the highest quality or “key” studies in a data evaluation exercise.
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It is recommended to agree in advance on the criteria for accepting proposed studies / quality ratings. The 
steps may for example be:


•	 a self-assessment by data owners 


•	 a review among the members of the joint submission


•	 in case of problems, an arbitration mechanism might need to be used. This could involve commissioning an 
expert Third Party to evaluate the initial assessment.


As mentioned earlier, there may additionally be other ways of evaluating the reliability of existing data, which 
have been developed to address the specific characteristics of substances that might not be (sufficiently) 
covered by the generic approaches described above. As an example, for metals, metal compounds and 
minerals, the MERAG (Metals Risk Assessment Guidance) project proposes criteria to be considered when 
scrutinising ecotoxicity data for hazard classification. Other approaches may also be available.


5.3 study vALuAtIon


An accurate and transparent valuation of studies is a critical component in the data sharing process. As a 
starting point, studies should be assessed in terms of their scientific quality. In a second step, a financial 
value can then be determined taking account of correcting factors, which will lead to an increase or reduction 
of the values assigned, where appropriate.


5.3.1 wHAt studIEs sHouLd bE vALuEd?


From a quality perspective and taking Klimisch scores as a model, it is recommended that only studies with a 
reliability rating of 1 or 2 qualify for financial compensation. Study reports with scores 3 and 4, and those for 
which higher reliability studies are available, can therefore be deselected from the valuation procedures. The 
information contained in such reports should be considered as weight of evidence. There is little basis for 
their compensation in comparison with higher quality studies. 


An exception may arise when Klimisch 3 reports can satisfy an endpoint via the weight of evidence approach 
and there are no higher ranking studies available. If the existing information is sufficient to support the 
relevant endpoint, these studies could be treated, collectively, for valuation purposes in the same manner 
as in the case of higher quality data. Consequently payments would be subject to formal acceptance of the 
studies. 


5.3.2 HIstorIC vErsus rEPLACEmEnt Costs


Articles 27(5) and 30(1) require the owner of a study to provide proof of its cost within one month of the 
request for that study.


Nothing prevents the potential registrant(s) from agreeing on valuation methods, such as the “replacement 
value”, i.e. the price that would be paid today to obtain the same study.


NB: It is the responsibility of the members of the joint submission to agree on the cost model which is the 
most appropriate (historic costs, replacement costs or any other). This model must be fair, transparent 
and non-discriminatory.
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5.3.2.1 Correcting factors 


In case of both models based on historic or replacement costs, parties may want to account for correcting 
factors that may justify either an increase or a decrease of the value of a study for cost sharing purposes. 
When historic costs are used, parties may wish to account for inflation and other relevant elements which are 
not required if replacement costs are used.


Factors increasing the study value may include expenses related to the sample preparation, test evaluation 
and other activities/ measures such as:


•	 preliminary analyses for determining test concentrations;


•	 substance testing according to the standard protocol;


•	 development of suitable analytical methods;


•	 supplementary analyses (e.g. substance characterisation; stability in test medium; concentration in test 
medium);


•	 administrative and travel expenses;


•	 processing and professional support by the commissioning party; (may include study design and /or 
preparation of test material) 


•	 preparation of the IUCLID data set and robust study summary(ies).


Factors decreasing the study value may include:


•	 deviations from standard protocol (study is not performed according to the GLP standards);


•	 other possible study deficiencies to determine on a case-by-case basis;


•	 restriction of use for REACH purposes only;


•	 use as part of category of substances where the study is used only for one substance;


•	 use in case of read across, where the substance is not the tested substance.


5.3.2.2 specific value Elements 


The following elements may need to be taken into account on a case by case basis:


•	 Baseline costs (i.e. expenses for preliminary testing and substance testing according to a standard 
protocol) may be calculated as an average of the prices charged by two or three agreed testing laboratories 
according to their price lists. Standard pricing should be assumed and special conditions, such as those 
granted when commissioning large testing programmes, are not taken into account.
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•	 If no market prices are available for the calculation of expenses for substance analysis, the following in-
formation from the party supplying the report is required for each analytical procedure: (i) a brief description 
of the methodology, including the limit of detection; (ii) estimated costs for the development or provision21 
of the method; (iii) costs per analysis; (iv) number of analyses performed. In some cases, the development and 
provision costs may not be cited separately but could be included in the charges made for each analysis.


•	 Administrative Expenses: in addition to the cost of the experimental work (substance testing and analy-
sis), some administrative expenses have probably occurred (processing and professional support by the 
data owner, travel expenses, archiving of the test substance and raw data). This surcharge cannot be fixed 
but may rather be related to the value of the study. Some examples of variable administrative costs on the 
basis of the value of the underlying study are provided below (see section 5.6). If factual information relating 
to expenses is available, this may override any other recommendations. In the case of significant deviation, 
expenses would need to be fully substantiated and documented individually.


NB: The valuation costs must rely on expenses supported by verifiable documentation or, if such docu-
mentation is not available, on expenses that can be appropriately justified.  These elements are critical 
for data owners to comply with their legal obligation of providing “fair, transparent and non-discriminato-
ry” costs.


•	 Robust Study Summary: the preparation and provision of robust study summaries for key studies which 
may be contributed by the study owner (or developed by experts commissioned for this task) could be 
compensated by a percentage of the administrative costs mentioned above (ICCA HPV experience supports 
a maximum value of up to 30% of the administrative costs). In case of testing for inherent substance proper-
ties, the limitation (2) “reliable with restriction” may arise when the study has been conducted at a date prior 
to the introduction of GLP standards.


•	 Risk Premium: The decision to conduct a study involves a risk for the initiator according to which the 
project may not be successful in generating the information desired (with no possibility for reimbursement). 
It may be appropriate to acknowledge this risk, especially for recognized problematic substances or those 
difficult to test. Indeed a potential registrant accessing an existing study has access to a known outcome 
so the risk no longer exists. This would mainly be applicable for toxicity or ecotoxicity studies where testing 
difficulties might reasonably be anticipated. In many other scenarios, there may be little justification for 
the application of this risk premium due to the nature of the testing and/ or the inherent properties of the 
substance involved.  


•	 International reviews: the intrinsic properties of substances which have been part of international pro-
grams (e.g. ICCA/OECD HPV chemicals programme), have already been reviewed. Therefore, the key studies 
have already been selected in a similar way. This activity may be taken into account, where relevant, by 
encompassing all relevant endpoints and adding an extra premium. 


NB: For all these specific value elements, the lead registrant(s), the existing registrants, or their repre-
sentatives, or the parties preparing the dossier, have the obligation to answer any request for clarifica-
tion on costs which may not be sufficiently transparent to the member(s) of the joint submission. 


The principles related to study valuation are illustrated in section 5.6 through two examples (see Examples 1 
and 2).


21 Provision of analytical procedure or method includes the measures required for testing a method known from the literature for 
compatibility with the intended use.
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5.4 Cost ALLoCAtIon And ComPEnsAtIon 


The REACH Regulation requires all parties to make every effort to ensure that the costs of sharing informa-
tion are determined in a “fair, transparent and non-discriminatory way”. The cost allocations may be calcu-
lated for studies relating to all endpoints for which information is required according to REACH. The current 
value of all study reports serves as the basis for subsequent costs allocation and compensation.


NB: Cost allocation activities are not appropriate for data obtained from reports which are recognised to 
be in the public domain (see section 3.3.3.8 for further guidance on this point) and the use of which does 
not lead to any additional expenditure. 


It is the responsibility of the potential registrants of the same substance to select any cost allocation and 
compensation mechanisms (i.e. cost sharing model) so that they are fair, transparent and non-discriminatory. 
Some possible mechanisms may include (list is not exhaustive):
•	 Sharing data equally, based on the number of parties involved within the same tonnage band (ie. regis-
trants having the same information requirements);


•	 Sharing data among registrants having the same information requirements within the same tonnage band 
based on production or sales volume or otherwise (subject to competition rules and CBI, see also sections 7 
and 9);


•	 Alternative mechanisms using part of the above models in a different way.


Additionally, Article 30(1) of the REACH Regulation refers to equal sharing as a default mechanism in case no 
agreement can be reached. 


NB: Registrants are only required to share the costs of information that they are required to submit to 
satisfy their registration requirement. Therefore, registrants cannot be forced to pay for studies that 
they do not need (i.e. one study per endpoint), unless additional studies are necessary in order to fulfil the 
information requirements (e.g. in a weight of evidence approach). Also companies cannot be forced to pay 
for studies before they actually need them for their registration in their respective tonnage band.


However whenever a (potential) registrant requests data earlier, he has to pay on receipt of the data.


5.4.1 “IndIvIduAL routE”


A study’s value is to be determined using the same principles as described above. The study is then shared 
with all parties requiring the information for registration purposes. If the data owner is part of the group of 
potential registrants, the costs of the data are to be incorporated into the allocation calculations. If the data 
owner has no registration intentions (i.e. he is a data holder), costs are to be distributed only amongst the 
potential registrants. If any additional interested parties arise throughout the lifetime of the joint submis-
sion, compensation adjustments are to be subsequently effected by the data owner(s).
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5.4.2 “CoLLECtIvE routE”


NB: Solely for the purposes of cost allocation, when addressing a particular endpoint, only one study per 
endpoint is normally to be proposed (even though all studies may be used for technical support).


Potential registrants who are compelled to submit jointly the data set to characterise the intrinsic properties 
of their substance are free to decide on any data compensation mechanism they see fit for purpose.


Some models which have been used in the past are explained below and can be considered for apportioning 
costs between participants. However they are only models. The example(s) provided to illustrate them should 
be reviewed to fully understand each model.


1. data compensation based on study-quality weighted models


These data compensation mechanisms are illustrated by examples in section 5.6. These models are based 
on the principle that compensation by non contributors for a given endpoint is due only for the best study 
available (i.e. for one study per end point).
If there is more than one data owner, the following steps may be applied in order to arrive at an appropriate 
cost allocation. For the purposes of illustration, Klimisch ratings are determined first and employed.


Case (i): only Klimisch 1 studies available


By contributing with a category (1) report (“reliable without restrictions”), the share of the contributor/data 
owner is considered as paid for the relevant endpoint. This applies also for any other parties who contribute 
with reports of equal quality. The cost allocation against this endpoint is then borne only by the remaining 
(non-contributing) potential registrants.


If any reports are jointly owned by a number of potential registrants, each would be considered to have met 
their obligation for that endpoint from a cost-sharing perspective.


Case (ii): Klimisch 1 & 2 studies available


If reports from both category (1) and (2) (“reliable with restrictions”) are available for the same endpoint, the 
report with the higher rating will be used as the key study for cost allocation purposes. Data owners supply-
ing a lower-rated report are to contribute according to the difference in value of their study from that of the 
selected key study. Other (non-contributing) potential registrants support the cost on the basis of the key 
study value.


If any category (1) reports are jointly owned by a number of contributors, each would be considered to have 
met his obligation for that endpoint from a cost share perspective. For category (2) study joint owners, 
contributions would be required as indicated.


Case (iii): only Klimisch 2 studies available


If a report of category (1) standard does not exist and only one (or more) report(s) of category (2) is available, 
the report with the highest assigned value will be selected as the key study for cost allocation. Contribut-
ing potential registrants will pay by difference to the key study costs (as above) while the other potential 
registrants will support the cost on the basis of the key study value.
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Compensation


The total compensation available for allocation, against any endpoint, results from adding together the 
contributions identified for all potential registrants in line with the guidelines described. 


Compensation is then divided among the parties supplying reports in relation to the values of the studies 
provided against each of the range of endpoints covered. 


2. direct data compensation 


As an alternative to the approach defined above, other more direct cost allocation mechanisms can also be 
used. In all cases, clear rules for the study valuation step need to be firmly established as a prerequisite to 
applying any distribution mechanism. This model exempts holders of data who would satisfy their registra-
tion requirements from the cost sharing mechanism so that the costs are only shared between the holder 
of the key study and those registrants who do not hold sufficient data. With study costs established, the 
following allocation options could be considered:


Case (i): Compensation taking several studies into account


In some cases more than one key study may be needed to cover a certain data requirement. Therefore a 
mechanism covering the cost sharing of more than one key study can be envisaged, whereby several studies 
for a given endpoint are used to calculate a total endpoint value. This total value is to be used to define a 
member contribution. A cost adjustment for each potential registrant is to be made depending on the value 
of the studies provided relative to the required member contribution. 


This route has the benefit of recognizing the full weight of the studies available. However in order to avoid 
the situation where the number of existing reports exceeds the number of potential registrants in the data 
sharing process, data owners are normally not compensated for more than one study per endpoint. 


NB: in this model, potential registrants that are not contributing would compensate more than one study 
per endpoint.


Case (ii): Compensation for key study only


Compensation is based around the key study selected for one endpoint. Other data owners for the endpoint 
would be exempted from the compensation process and only potential registrants that do not own data are 
expected to provide a financial contribution to the key study holder.


As agreement on key study selection is critical for this mechanism, there could be difficulties in coming to an 
agreement if a number of comparable studies are available. However, if necessary, more than one key study 
may be assigned.


5.5 furtHEr fACtors InfLuEnCInG Cost sHArInG


A range of additional factors may also be considered when addressing cost sharing among potential regis-
trants. In each case, the basic valuation and data/ cost sharing mechanisms described above still apply with 
the appropriate adjustments being made.
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5.5.1 KLImIsCH 3 studIEs 


As mentioned in section 5.3 (Study evaluation), in cases where Klimisch 3 studies represent the best infor-
mation available, potential registrants may adopt a “weight-of-evidence” approach which can be sufficient to 
satisfy a given endpoint’s requirements. 


NB: Assuming that the combination of studies is formally accepted (in order to avoid repeating unneces-
sary animal testing), it is recommended to consider, in valuation terms, the data in line with the criteria 
for higher level Klimisch 2 data.


5.5.2 usAGE rEstrICtIons


In addition to the costing elements considerations, usage conditions are to be applied. It is appropriate to 
take into account any limitation to usage conditions in the financial value assigned to a given study. Some 
examples of restricted application might include the following situations (or a combination thereof):


•	 Usage is limited to REACH purposes only (as opposed to a study being available for more general exploi-
tation).


•	 The full study report is not being made available but rather a Letter of Access giving authority to refer to 
the work is proposed.


•	 One substance’s data set is needed and not the full category’s.


•	 Beyond the EU countries, some geographic boundaries are placed on areas where the information may be 
exploited.


NB: Reductions in the assigned value of a study should be agreed as a percentage reduction of the 
original valuation. Allocation of the study value would then follow the normal procedures (as described 
above).


5.5.3 voLumE fACtors


The allocation of study charges could be considered to be imbalanced when considering parties handling very 
disparate manufactured or imported volumes. This would generally apply for the higher tonnage band (above 
1000 tonnes) but the use of a volume factor can also be considered for the lower tonnage bands. In this case, 
a weighting against further tonnage ranges would be assigned thereby effectively increasing the number of 
shares across which a charge is allocated. For multi-site operators, tonnage may be combined to assign the 
appropriate banding factor. To implement this, in view of the need to have knowledge of the population of 
the relevant volume bands, particular care should be taken to recognize any competition or confidentiality 
concerns which might potentially arise from the application of tonnage bands with relatively narrow volume 
ranges, allowing to estimate or identify individual volumes. For more details, please consult sections 7 and 9 
of the present Guidance Document.
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5.5.4 nEw studIEs


If new studies are generated as a consequence of the registration activity (as per the REACH requirements), 
the general principles on cost sharing as explained above for existing studies should be employed for the 
valuation and assignment of any resulting costs. This ensures a consistency in the approach taken for all data 
used in the registration of a given substance.


5.5.5 Cost sHArInG As A “non-stAtIC” ProCEss


Additionally any cost sharing model may need to take into account the fact that cost sharing and cost alloca-
tion are continuous and dynamic processes. Indeed several elements may trigger variations of the model over 
time and the need to take corrective actions:


•	 A variable number of co-registrants: the number of registrants potentially joining the joint submission 
is not known in advance. New potential registrants may join an existing joint submission at any time during 
the “lifetime” of the joint submission, where cost sharing arrangements have already been agreed. They will 
need to agree to criteria which have been considered in the cost sharing model/ agreement regarding their 
financial contribution. 


•	 The need for additional registration requirements: some additional testing and related expenses may be 
needed which would have an impact on any existing arrangements. This could be the case, for example, as an 
outcome of a tonnage band increase/ update or as the result of a decision from ECHA on a testing proposal 
or compliance check. Hence cost sharing models may take this approach into consideration, so that any costs 
generated would be shared among all relevant (potential) registrants as appropriate.


NB: co-registrants are advised to check carefully the data/ cost sharing agreements bearing in mind the 
elements above (which may trigger variation in the costs) and the iterative nature of the process.  
The price of the dossier, reflected for example in the Letter of Access, does not reflect only the costs of 
the total individual studies.


5.6 Cost sHArInG EXAmPLEs


Examples provided in this section are reflecting various concepts described above. They aim at providing a 
more practical explanation but should NOT be used as the only way to proceed. 


EXAmPLE 1:  study valuation


7 potential registrants (A, B, C, D, E, F, G) form a SIEF for the same substance, Member A owns a Klimisch 1 
report, Member B owns a Klimisch 2 report, Members C, D, E, F and G do not own a relevant study.   


The attached example does not reflect 


•	 a deduction because of limitation of a study for REACH registration purposes exclusively


•	 a surcharge for RSS established for a given report. 
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a. Substance testing


report – Klimisch 1 report – Klimisch 2


Owner Member A Member B


Year of testing 2001 1984


Method OECD Guideline xyz Similar to OECD Guideline xyz 


GLP Yes No


Analysis of test substance Pharmaceutical grade 99.9 % Unknown, presumably >99%
Stability Yes Unknown, presumably yes


Concentration monitoring Yes Yes


Comments
Study conducted in accordance 
with OECD and EC and EPA test 
guidelines and in accordance with 
GLP


Several details of test conditions are not 
given, e.g. sex, age or body weight of the test 
animals, housing conditions etc. However, the 
study is acceptable since the general conduct 
of the study is acceptable, and since a detailed 
description of the observations is provided in 
the report.


b. Analyses


Test substance standard standard


Stability standard standard


Concentration monitoring 


Method Literature Literature


Development None None


Provision


Working days 10 8


Per diem rate € 600 € 600 


Analysis costs € 100 per analysis € 100 per analysis
Number of analyses 60 50
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c. Determination of the current value of the report22


type of expense/surcharge/deduction report 1 report 2


Preliminary test to determine concentration  
(range finding) € 35,000 € 35,000 


Test per standard protocol € 100,000 € 100,000 


Without GLP 0 € -15,000 


Other deficiencies 0 € -5,000


Costs of substance testing € 135,000 € 115,000
Development of analytical procedure/
method 0 0


Provision of analytical procedure/method
(10 or 8 working days at € 600) € 6,000  € 4,800


Analysis of test substance € 1,000 0


Stability € 500 0
Concentration monitoring
(60 or 50 analyses at € 100) € 6,000 € 5,000 


Analysis costs € 13,500 € 9,800 


Experimental costs € 148,500 € 124,800 


Administrative costs22 € 10,000 € 10,000 
Risk premium
(10 % of experimental costs) € 14,850 € 12,480


Total surcharges € 24,850 € 22,480 


Current report value € 173,350 € 147,280


Cost allocation for each member is described in Example 3 (below).


EXAmPLE 2: study valuation


7 potential registrants (A, B, C, D, E, F, G) prepare a joint submission for the same substance, Member A owns 
a report (compliant to OECD guideline), Member B owns a report non-compliant to OECD guidelines, Mem-
bers C, D, E, F and G do not own a relevant study.


The example (vapour pressure OECD 104) does not reflect a deduction because of limitation of a study for 
REACH registration purposes exclusively, nor a surcharge for RSS established for a given report. 


22 The value of € 10 000 for administrative cost in this example (and € 15 000 in example 2) was derived using a model that establishes 
administrative costs as a percentage of the experimental cost. The higher the experimental cost, the lower the percentage.
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a. Substance testing


report 1 report 2


Owner Member A Member B


Year of testing 2001 1984


Method OECD Guideline xyz similar to OECD Guideline xyz 


GLP yes no


Analysis of test substance pharmaceutical grade 99.9 % unknown, presumably >99%


Stability yes unknown, reliably yes


Concentration monitoring yes yes


Comments
Study conducted in accordance 
with OECD test guidelines and in 
accordance with GLP


Some details of test conditions are not given. 
However, the study is acceptable since the 
general conduct of the study is acceptable, and 
since a detailed description of the observations 
is provided in the report.


b. Analyses


Test substance standard standard


Stability standard standard


Concentration monitoring 


Method literature literature


Development none none


Provision


Working days 0 0


Per diem rate € 600 € 600 


Analysis costs € 100 per analysis € 100 per analysis


Number of analyses 0 0
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c. Determination of the current value of the report23


type of expense/surcharge/deduction report 1 report 2


Preliminary test to determine concentration  
(range finding) 0 0 


Test per standard protocol € 11,000 € 11,000 


Without GLP 0 € -1,100 


Other deficiencies 0 € -1,000


Costs of substance testing € 11,000 € 8,900
Development of analytical procedure/
method 0 0


Provision of analytical procedure/method  
(0 working days at € 600) 0 0


Analysis of test substance € 500 0


Stability € 100 0
Concentration monitoring  
(0 analyses at € 100) 0 0 


Analysis costs € 600 0 


Experimental costs € 11,600 € 8,900 


Administrative costs23 € 3,000 €3,000 
Risk premium
(N/A)


0  
44,550 0


Total surcharges € 3,000 € 3,000


Current report value € 14,600 € 11,900


EXAmPLE 3: study cost allocation – individual studies


As shown in Example 1, the value of report 1 (Klimisch 1) has been calculated to be € 173,350; the value of 
report 2 (Klimisch 2) has been calculated to be € 147,280.


Value of key study € 173,350


Share per member (€ 173,350 / 7) € 24,764 


Financial contribution of Member A (Owner of Report 1) € 0 
Financial contribution of Member B (Owner of Report 2 having the lower value):  
24,764 x (173,350 – 147,280) / 173,350 € 3,724


Financial contribution of other members: 5 x 24,764 € 123,820 


23 See footnote 22 above.
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Cost compensation


Total amount of assigned contributions (123,820 + 3,724) € 127,544 


Share for Member A having the higher value Report 1 
127,544 x 173,350 / (173,350 + 147,280) € 68,957 


Share of Member B having the lower value Report 2  
127,544 x 147,280 / (173,350 + 147,280) € 58,587 


The balance (cost allocation – cost compensation) results in the following:


Member A receives € 68,957
Member B receives €  54,863 (58,587 – 3,724) 
Members C, D, E, F, G pay € 24,764 each


EXAmPLE 4: study cost allocation – Individual studies


Two Klimisch 1 & two Klimisch 2 studies available, one study not assessed in a joint submission consisting of 
7 members


Member A owns a Klimisch 1 study; report has been valued € 215,325 
Member B owns a Klimisch 1 study; report has been valued € 202,100
Member C owns a Klimisch 2 study; report has been valued € 165,390
Member D owns a Klimisch 2 study; report has been valued € 158,270
Member E owns a study, which has not been assessed for its quality
Member F and G do not own any study


Value of key study € 215,325


Share per member (€ 215,325 / 7) € 30,761


Financial contribution of Member A (Owner of Report 1; key study) € 0
Financial contribution of Member B (Owner of Report 2 not being the key study but being 
rated Klimisch 1): € 0


Financial contribution of Member C (Owner of Report 3, Klimisch 2 study)  
30,761 x (215,325 - 165,390) / 215,325 € 7,134


Financial contribution of Member D (Owner of Report 4, Klimisch 2 study) 
30,761 x (215,325 - 158,270) / 215,325 € 8,151


Financial contribution of Member E (Owner of Report 5, but no quality assessment 
available) € 30,761


Financial contribution of Member F and G (do not own a Report) 2 x € 30,761 € 61,522


Total financial contributions € 107,566
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Cost compensation


Share for Member A owning Report 1; the key study  
(7,134 + 8151 + 30,761 * 3) * 215,325 / (215,325 + 201,100 + 165,390 + 158, 270) € 31,254 


Share for Member B owning Report 2; Klimisch 1 but not the key study  
(7,134 + 8151 + 30,761 * 3) * 201,100 / (215,325 + 201,100 + 165,390 + 158, 270) € 29,334


Share for Member C owning Report 3; Klimisch 2  
(7,134 + 8151 + 30,761 * 3) * 165,390 / (215,325 + 201,100 + 165,390 + 158, 270) € 24,006 


Share for Member D owning Report 4; Klimisch 2  
(7,134 + 8151 + 30,761 * 3) * 158,270 / (215,325 + 201,100 + 165,390 + 158, 270) € 22,279 


Total compensations € 107,566


Balancing cost allocation and cost compensation leads to the following results


Member A receives € 31,254
Member B receives € 29,334 (Klimisch 1 but not key study / lead value)
Member C receives € 16,872
Member D receives € 14,822 
Member E, F and G pay € 30,761 each


EXAmPLE 5: study cost allocation – Individual studies 


Here member A of the joint submission owns a Klimisch 2 study, the value of the report has been calculated 
to be € 158,300.00.


Member B owns a Klimisch 2 study, the value of the report has been calculated to be € 145,000.00.
Member C owns a Klimisch 2 study, the value of the report has been calculated to be € 144,000.00.


The remaining members D to G do not contribute with any study.


Value of key study € 158,300


Share per member (€ 158,300 / 7) € 22,614


Financial contribution of Member A (Owner of Report 1; Klimisch 2, key study) € 0
Financial contribution of Member B (Owner of Report 2, Klimisch 2):  
22,614 x (158,300 - 145,000) / 158,300 € 1,900 € 1,900


Financial contribution of Member C (Owner of Report 3, Klimisch 2):  
22,614 x (158,300 - 144,000) / 158,300 € 2,043


Financial contribution of Member D, E, F and G (do not own a Report) 4 x € 22,614 € 90,456


Total financial contributions € 94,400
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Cost compensation


Share for Member A owning Report 1; the key study   
(1,900 + 2,043 + 22,614 * 4) * 158,300 / (158,300 + 145,000 + 144,000) € 33,408 


Share for Member B owning Report 2  
(1,900 + 2,043 + 22,614 * 4) * 145,000 / (158,300 + 145,000 + 144,000) € 30,601 


Share for Member C owning Report 3   
(1,900 + 2,043 + 22,614 * 4) * 144,000 / (158,300 + 145,000 + 144,000)


€ 30,390


Total compensations € 94,400


Balancing cost allocation and cost compensation leads to the following results:


Member A receives € 33,408
Member B receives € 28,701 (Klimisch 2 but not key study / lead value)
Member C receives € 28,347 (Klimisch 2 but not key study / lead value)
Member D, E, F and G pay € 22,614 each.


EXAmPLE 6: Cost allocation - compensation for best studies


In some cases more than one key study might be needed to cover a certain data requirement. In these cases a 
mechanism covering the cost sharing of more than one key study can be envisaged. 


Five members have the following data available for a particular endpoint (with accompanying study valua-
tions as indicated):


Member A: Klimisch 1 study (€ 105,000) + Klimisch 2 study (€ 80,000)
Member B: No Data
Member C: Klimisch 1 (€ 95,000)
Member D: Klimisch 2 (€ 65,000) + Klimisch 2 (€ 75,000)
Member E: Klimisch 2 (€ 60,000)
Study values (using a nominal approach) are set as Klimisch 1, €100,000 with Klimisch 2, € 70,000.
Total number of available studies = 6
Using this dataset and the nominal study values described:
Total number of studies (for calculation purposes) = 4
Total value of these studies = (2 x 100) + (2 x 70) = € 340,000
Participant contribution is then 340 / 5 = € 68,000
In payment / compensation terms:
Member B pays € 68,000
Members A, C, D and E (all holders of qualifying data) each receive € 17,000
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for comparison purposes, treatment of the same example utilising the earlier allocation mechanism would 
yield the following balance:


Member A receives € 11,283
Member B pays € 21,000
Member C receives € 10,208
Member D receives € 2,059
Member E pays € 2,552 


EXAmPLE 7: Cost allocation - compensation for key study only


Using again the dataset and nominal study values described in Example 6 but now with the key study as-
signed as that held by participant C:
Members A, D and E are exempted from the compensation process
Key Study value is € 100,000 
In payment / compensation terms
Member B pays € 50,000  (half of the value of the study)


Member C (holder of the key study) receives € 50,000


for comparison purposes, treatment of the same example utilising the earlier allocation mechanism would 
yield the following balance:


Member A receives € 9,403
Member B pays € 19,000
Member C receives € 8,507
Member D receives € 2,716


Member E pays € 1,627
 
If, however, both of the Klimisch 1 studies were accepted as key studies:
Members D and E are exempted from the compensation process.
Key Study value is € 100,000 (for each study), giving a total value of € 200,000 
In payment / compensation terms;
Member B pays € 66,600 (one third of the value of the two studies)


Members A and C (holders of the key studies) each receive € 33.300


EXAmPLE 8: valuation with usage restrictions


As shown in examples 1 and 3, the value of report 1 (Klimisch 1) has been calculated to be € 173,350;  
the value of report 2 (Klimisch 2) has been calculated to be € 147,280. 
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Cost Allocation


Members C, D, E, F and G don’t own a study. 


Member C will use the study exclusively for REACH and requires only a Letter of Access, he will get a reduced 
allocation by a factor of 50 % (therefore he pays at a rate of 50%)


Member D needs to reference the study for global regulatory purposes (including REACH in the EU) but only 
requires a Letter of Access, he will get a reduced allocation by a factor of 30% (therefore he pays at a rate of 
70%)


Other members will have full usage rights to the full study report


Value of key study € 173,350


Share per member (€ 173,350 / 7) € 24,764 


Financial contribution of Member A (Owner of Report 1) € 0 
Financial contribution of Member B (Owner of Report 2 having the lower value):  
24,764 x (173,350 – 147,280) / 173,350 € € 3,724


Financial contribution of members E, F and G: 3 x 24,764 € 74,292


Financial contribution of member C, who can use the study (Letter of Access) only for REACH 
24,764 * ((100-50)/100) € 12,382


Financial contribution of member D, who can use the study for all regulatory purposes, including 
REACH, but needs only Letter of Access. 
24,764 * ((100-30)/100)


€ 17,335


Total financial contribution € 107,733 


Cost compensation


Total amount of assigned contributions (123,820 + 3,724) € 107,733 


Share for Member A having the higher value Report 1 
107,733 x 173,350 / (173,350 + 147,280) € 58,246 


Share of Member B having the lower value Report 2 
107,733 x 147,280 / (173,350 + 147,280) € 49,487 


The balance (cost allocation – cost compensation) results in the following:


Member A receives € 58,246


Member B receives € 45,763  (49,487 – 3,724)


Member C pays € 12,382


Member D pays € 17,335


Members E, F, G pay € 24,764 each
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EXAmPLE 9: registration dossier cost allocation - different tonnage bands used as criteria


Fair cost sharing may be organised according to tonnage bands as the REACH information requirements are 
linked to the tonnage bands and therefore are the main factor affecting cost sharing. The costs of data nec-
essary for a group of registrants falling under a specific tonnage band vary and are usually related to the cost 
of data, access to which the registrant needs to licence/ acquire for the purpose of submitting his dossier.


Since it is difficult to define a standard proportion between the different tonnages, different approaches 
may be used.


In the SIEF for substance X, 10 members have expressed interest in registering the substance. Five of them 
in the tonnage band of > 1000 t/y, 3 in the tonnage band of 100-1000 t/y and 2 in the tonnage band of 1-100 
t/y. 


The total cost of the data in the dossier is € 1 420 000 and the “administrative costs” (including SIEF man-
agement, preparation of the dossier and review by third party) are € 10 000. Total cost is therefore:  
€ 1 430 000.


The lead registrant proposes the following prices for the letter of access (LoA):


tonnage band Cost of access to data (€) Admin costs (€) total price LoA (€)


>1000 t/y 250K 1K 251K


100-1000 t/y 50K 1K 51K
1-100 t/y / Intermediate 
under SCC 10K 1K 11K


The price structure reflects the fact that the higher tonnage band registration accounts for the higher 
registration requirements. The administrative costs are shared equally (10K / 10) as this is something all the 
members have benefitted from (e.g. SIEF organisation, preparation of CSR, etc.). 


The total price is then covered: 5x251K + 3x51K+2x11K = € 1 430 000.


EXAmPLE 10:  registration dossier cost allocation and balance due to new co-registrants and additional 
costs


The SIEF has a large number of members (e.g. 100 members). The total estimated price of the dossier includ-
ing administrative costs is € 1 000 000. 


Following a survey carried out by the lead registrant, 30 legal entities out of the 1000 pre-registrants have 
expressed interest in registering in the highest tonnage band. 


It has been assumed as a conservative approach that 20 legal entities will actually register within the highest 
tonnage band (>1000 t/y).
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For the cost allocation the adopted approach has been to apply equal sharing per legal entity per tonnage 
band. It has also been agreed to fix a price for lower tonnage bands in case of new potential candidates as 
follows: 


> 1000 t/y:   100% of the Letter of Access (LoA)


100 – 1000 t/y:   50 % of the LoA.


10 – 100 t/y:   20 % of the LoA


< 10 t/y:   5 % of the LoA


The price of the LoA is fixed at € 1 000 000/20 = € 50 000.


By 2010, 20 legal entities registered. The total amount of the fees paid by these co-registrants covers the 
total cost of the dossier.


After the first registration deadline, e.g. in 2012, 2 new legal entities, which want to register in the highest 
tonnage band, join the joint submission: they pay € 50 000 each.


Hence 2 X € 50 000 = € 100 000 of income.


In parallel to SIEF activities, the JS dossier undergoes compliance check. The outcome leads to a requirement 
for additional work (delivering of additional data and related assessment work) which is estimated to be € 80 
000 for the SIEF.


Before the next registration deadline of 2013, 3 new legal entities, which intend to register in the tonnage 
band 100 – 1000 t/y, join the joint submission, and pay € 25 000 each.


Hence 3 X 25 = € 75 000 income.


According to the originally agreed mechanism, a reimbursement will be made in 2018 after the last registra-
tion deadline:


BALANCE


Income 2010 + € 1000 000
Income 2012 + €    100 000
Income 2013 + €       75 000
Dossier costs -  € 1000 000
Evaluation costs - €       80 000
Balance + €       95 000


It has also been decided to put aside € 10 000 to cover extra additional costs in case of the need to update 
the dossier after 2018.


Balance + €     95 000
Updating costs -  €     10 000
Final balance + €     85 000
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Number of legal entities above 1000 T tonnage band: 22


Number of legal entities within 100-1000 T tonnage band: 3


Number of reimbursement unit: 22 + 3/2 = 23,5


Value of the reimbursement unit: € 85 000/23,5 = € 3617 


Each legal entity above 1000 T will get back 1 reimbursement-unit: € 3617


Each legal entity within 100-1000 T will get back 1/2 reimbursement-unit: € 1808


NB: the frequency of the reimbursements need to be agreed, ranging from e.g. (i) every time a new comer 
joins the joint submission, to (ii) Q1 of each year, to (iii) after 1 June 2018.
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6 Registration: joint submission
REACH registrants are required to jointly submit information on the hazardous properties of the substance 
(studies and proposals for testing) and its classification and labelling, and may, if they agree to do so, also 
jointly submit the CSR and/or the guidance on safe use.


NB: the “joint submission of data” does not relieve each registrant (manufacturer, importer or Only 
Representative) from the obligation to also submit their own individual dossier.


For each joint registration, the members of the joint submission will have to provide individually the informa-
tion required under Article 10 of REACH, with the exception of (1) the studies and proposals for testing, (2) 
classification and labelling information, and (3) CSR and/or the guidance on safe use in cases where parties 
decide to also submit these jointly (on a voluntary basis) for which they will refer to the joint submission by 
the lead registrant.


NB: The provisions of joint submission apply both to registrants who decide to register without prior 
pre-registration and to registrants of non-phase-in substances. In particular any early registrants who 
registered a substance before the joint submission process took place, are required to make every effort 
to join it.


The present section will explain the mechanisms of joint submission and the opt-out criteria described in 
REACH. For details on the status and role of the lead registrant, please consult section 3.2.6 of this Guidance 
document.


6.1 mAndAtory joInt submIssIon


The REACH Regulation imposes a requirement for the joint submission of a part of the Technical Dossier 
including:


•	 Classification and labelling of the substance;


•	 Study Summaries;


•	 Robust study summaries;


•	 Testing proposal;


•	 Indication of whether the relevant information has been reviewed by an assessor (on a voluntary basis)


The joint submission will be made by a lead registrant elected by the other potential registrants of the same 
substance. The registration dossier including the joint information is submitted by the lead registrant on 
behalf of the other registrants using REACH-IT. The submission of the lead registrant dossier is to be made 
before the members submit their registrations. Each other potential registrant participating in the SIEF/ 
joint submission subsequently submits his dossier as a member of the joint submission. If a registrant uses 
a Third Party Representative he must mention in his own registration dossier the contact details of his Third 
Party Representative.
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NB: If registrants have submitted their dossier outside of the joint submission, they must join the existing 
joint registration dossier, as otherwise they are not in compliance with their joint submission obligation 
as per Article 11.


For more detailed technical information, please consult the REACH-IT Industry User Manual (IUM) on “Joint 
submission” and Data Submission Manual (DSM) on “How to pass Business Rules verification” available at 
http://www.echa.eu/web/guest/support/dossier-submission-tools/reach-it/data-submission-industry-user-
manuals.


6.2 ovErvIEw of tHE PArt of tHE tECHnICAL dossIEr tHAt mAy bE joIntLy submIttEd for 
rEGIstrAtIon


TABLE 2: SUMMARY OF DATA TO BE SUBMITTED JOINTLY AND/OR SEPARATELY


joint submission 
= Lead dossier (information specific 
to the substance)


separate submission 
= member dossier (information 
specific to the LE registering)


joint or separate submission:  decision 
left to the members of the joint 
submission


10(a)(iv) Classification and Labelling 
of the substance as specified in 
section 4 of Annex VI


May be different among members


10(a)(i) Identity of manufacturer 
or importer of the substance as 
specified in section 1 of Annex VI


10(a)(v) Guidance on safe use of the 
substance as specified in section 5 of 
Annex VI


10(a)(vi) study summaries of the 
information derived from the 
application of Annexes VII to XI


10(a)(ii) Identity of substance as 
specified in section 2 of Annex VI


10(b) Chemical safety report when 
required under Article 14, in the format 
specified in Annex I.


The relevant sections of this report 
may include, if the registrant considers 
appropriate, the relevant use and 
exposure categories


10(a)(vii) robust study summaries 
of the information derived from the 
application of Annexes VII to XI, if 
required under Annex I


10(a)(iii) Information on the 
manufacture and use(s) of the 
substance as specified in section 
3 of Annex VI; this information 
shall represent all the registrant’s 
identified use(s). This information 
may include, if the registrant 
deems appropriate, the relevant 
use and exposure categories


10(a)(ix) Proposals for testing where 
listed in Annexes IX and X


10 (a)(x) for substances in 
quantities of 1 to 10 tonnes, 
exposure information as specified 
in section 6 of Annex VI


Optional: 10(a)(viii) Indication as to 
which of the information submitted 
under Article 10(a), (iv), (vi), (vii) has 
been reviewed by an assessor chosen 
by the manufacturer or importer and 
having appropriate experience


Optional: 10 (a)(viii) Indication 
as to which of the information 
submitted under Article 10(a)(iii) 
has been reviewed by an assessor 
chosen by the manufacturer or 
importer and having appropriate 
experience


Optional: 10 (a)(viii) Indication as to 
which of the information submitted under 
Article 10(b) has been reviewed by an 
assessor chosen by the manufacturer 
or importer and having appropriate 
experience


Role and tasks of the lead registrant are addressed in section 3, where the data sharing process for phase-in 
substance within a SIEF is described.



http://www.echa.eu/web/guest/support/dossier-submission-tools/reach-it/data-submission-industry-user-manuals

http://www.echa.eu/web/guest/support/dossier-submission-tools/reach-it/data-submission-industry-user-manuals
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6.3 oPt-out from CErtAIn InformAtIon ELEmEnts of tHE joInt submIssIon 


The overall aim of the joint submission obligation is the submission of one registration per substance (inde-
pendently of its use). However, exceptions explicitly set out in Article 11(3) of the REACH Regulation may 
apply.


6.3.1 oPt-out CondItIons from joInt submIssIon


As explained in Articles 11(1) and 19(1), REACH requires the joint submission of studies, testing propos-
als and classification and labelling information. However under specific conditions, registrants may have a 
justification for opting out from submitting jointly certain information in the joint registration dossier. For 
example a registrant may seek to protect confidential business information in the specific study, or disagree 
with the selection of information selected by the lead registrant to be submitted jointly, for a particular test.


NB: Opting out can be only partial. Any information submitted separately by a registrant, in his member 
dossier, on the basis of Article 11(3), must be fully justified in each case as prescribed by Article 11(3). Even 
in this case, the registrant still bears the obligation resulting from the joint submission (within or outside 
the SIEF) and to share data which may be requested from him. Additionally the registrant opting-out will 
use the joint registration dossier, submitted by the lead registrant for all other shared information.


6.3.2 CrItErIA to justIfy oPt-out of joInt submIssIon


Paragraph 3 of Article 11 (and similarly Article 19, which deals with joint submission of data for isolated 
intermediates) provides for three situations justifying a registrant to opt-out of the joint submission:


1. it would be disproportionately costly for him to submit this information jointly; or 


2. submitting the information jointly would lead to disclosure of information which he considers to be com-
mercially sensitive and is likely to cause him substantial commercial detriment; or 


3. he disagrees with the lead registrant on the selection of this information.


However, registrants, willing to submit some information separately ie. invoking any or all of these condi-
tions, are required to:


•	 Belong to the joint submission;


•	 Submit their own information to cover the given data requirement;


•	 Submit a clear and reasoned explanation as to why the costs would be disproportionate, why disclosure of 
information was likely to lead to substantial commercial detriment or the nature of the disagreement, as the 
case may be (Article 11, paragraph 3).


6.3.2.1 disproportionate Costs


Disproportionate costs may arise when a potential registrant already has in his possession a set of the test 
data for the substance. Therefore the joint submission would cause him disproportionate costs. An example 
could be that the cost sharing formula adopted by a SIEF is particularly disadvantageous to certain members, 
so that the cost of tests to share has become excessive. Costs may also be considered disproportionate (i.e. 
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excessively high) also in the case when the number of potential registrants sharing it is low. This is not con-
sidered to be a valid reason, as in fact, and regardless of the cost sharing formula adopted, the study itself 
may be very expensive. The REACH Regulation does not define “disproportionate” costs, registrants relying 
on this ground to opt-out should provide sufficient explanations in their registration dossiers.


6.3.2.2 Protection of confidential business Information (CbI)


The protection of CBI is addressed in the second opt-out criterion. The case must be based on the com-
mercial loss which would be sustained if such CBI were disclosed by joint registration. Circumstances will of 
course vary from case to case, but it would seem necessary in most cases to demonstrate (1) the route by 
which confidential information would be disclosed, (2) how it could cause a substantial detriment if it were 
disclosed (3) that no mechanisms can be used or is accepted by the other party/parties (e.g. use of a trustee) 
to prevent disclosure. 


Examples might include information allowing details of manufacturing methods to be deduced (such as 
technical characteristics, including impurity levels, of the product used in testing), or marketing plans (test 
data obviously indicating use for a particular, perhaps novel, application), for example because there are only 
2 participants in a joint submission The fewer participants the joint submission, the more likely it is that CBI 
might be released through indications of sales volumes. Although there is no further quantification in the le-
gal text of what constitutes “substantial” detriment, a registrant seeking to use this opt-out criterion should 
as a minimum provide an estimation of the value of the CBI at stake. This might be done by setting out the 
total value of business for the product, the proportion potentially affected and the associated gross margin. 
If a simple calculation of annual loss is not enough to demonstrate “substantial” detriment, a further stage 
might include an estimate of the forward period over which business might be affected and the consequent 
calculated net present value of gross margin lost.


6.3.2.3 disagreement with the lead registrant on the selection of information


Disagreements over choice of information are likely to fall into one of the following categories. 


(i) A registrant may consider the nominated test data is not appropriate to his substance’s specific 
application(s). In such a case he would have to provide a qualitative explanation for his view. This may be the 
case for example due to differences in the physical form in which the product was supplied, the processes 
in which it was used, the exposure risks for downstream users, the likelihood of dispersion during use, the 
probable final disposal routes, and any other relevant arguments. 


(ii) A registrant may believe the data proposed for the joint registration is of an unsatisfactory quality 
standard. The registrant’s view may also be influenced by his ownership or otherwise of relevant data and/or 
the different purposes for which his substance is used. 


(iii) In the opposite case to (ii), a registrant might consider the data proposed for use in the joint registra-
tion to be of an unnecessarily high standard (and therefore excessively costly), at least for his applications. 
Justification of this opt-out would be grounded in demonstrating the adequacy of the alternative test data he 
was using, coupled with the disproportionate cost to him if he otherwise accepted the data proposed by the 
lead registrant. 


(iv) Similarly a registrant may disagree with the number of studies submitted for the same data endpoint, 
especially in the absence of appropriate scientific justification or if these studies are redundant to fulfil the 
endpoint. 
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Registrants invoking any or all of these conditions are required, pursuant to Article 11(3), to “submit, along 
with the dossier, an explanation as to why the costs would be disproportionate, why disclosure of information 
was likely to lead to substantial commercial detriment or the nature of the disagreement, as the case may 
be”.


6.3.3 ConsEquEnCEs of oPtInG out


An immediate consequence of opting out will be the further administrative work incurred in justifying the 
opt-out, and, depending on the reasons cited, the possibility of further correspondence with ECHA. On the 
other hand, disproportionate costs may be avoided, and confidential business information protected.


However, in case of an opt-out, the registrant will not benefit from the reduced registration fees linked to the 
submission of the joint registration.


In addition, dossiers submitted under the opting out provisions will be prioritised by ECHA in the context of 
Dossier Evaluation (compliance check).


6.3.4 rEmAInInG dAtA sHArInG obLIGAtIons


The potential registrant is still a member of the joint submission and needs to confirm his membership of the 
joint submission. He is still required to respond to requests for the sharing of test data in his possession.


In cases where the potential registrant considers that sharing a particular study would lead to disclosure of 
CBI, he may provide a revised version of the study summary that omits the confidential elements To the ex-
tent that the study cannot be validly used without the confidential elements, it might be necessary to employ 
a neutral third party (independent consultant), to evaluate the study and provide an assessment as to the 
appropriateness of the confidentiality claims as well as to the utility of the use of the study in the context of 
the joint registration. 


6.4 InformAtIon In tHE rEGIstrAtIon dossIEr ProvIdEd joIntLy on A voLuntAry bAsIs


The part of the registration dossier that may be submitted jointly or separately on a voluntary basis consists 
of:


 – The Chemical Safety Report (CSR)


 – The Guidance on safe use of the substance


6.4.1 CHEmICAL sAfEty rEPort (Csr)


A Chemical safety Assessment (CSA) must be performed and a Chemical safety report (CSR) must be 
completed for all substances subject to registration when the registrant manufactures or imports such 
substances in quantities of 10 tonnes or more per year. The CSR will document that risks are adequately 
controlled through the whole life-cycle of a substance. For detailed methodological guidance on the various 
steps, please consult the Guidance on Information Requirement and Chemical Safety Assessment available 
at: http://www.echa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-
chemical-safety-assessment.


Also, the duty of carrying out a CSA for a particular use or for certain conditions of use may shift from the 
manufacturer or importer to a downstream user in particular situations. For details please consult the Guid-
ance on Downstream Users.



http://www.echa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://www.echa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
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The CSA consists of the following parts24:


 – Human health, physicochemical and environmental hazards assessment, as well as PBT and vPvB assess-
ment;


 – Exposure assessment and development of exposure scenario(s), if required;


 – Risk Characterization, if required;


Some confidential data such as the uses, or processes used may have to be exchanged in order to carry out 
this CSA. This information could be exchanged in a vertical way (between suppliers and downstream users) or 
in a horizontal way (between the manufacturers/importers carrying out the CSA together, for common uses).


An independent Third Party could be appointed to exchange this information if the information is considered 
to be CBI.


6.4.2 GuIdAnCE on sAfE usE of A substAnCE


As required in Annex VI, Section 5, the technical dossier to be submitted for registration purposes should 
include the Guidance on safe use of a substance. This Guidance on the Safe Use needs to be consistent with 
the information provided in the extended Safety Data Sheet (SDS) for the substance, where such a Safety 
data Sheet is required according to Article 31. For more details, please consult the Guidance on Chemical 
Safety Assessment and information requirements and the Data Submission manual on “How to complete a 
technical dossier for registration and PPORD notification”.


NB: If a CSR is not required, some confidential data might need to be exchanged to draft the Guidance on 
Safe Use.


It is important for industry to consider working together on the CSR and the development of exposure 
scenarios via exposure categories. Working together will be cost efficient and important for coherence 
and consistency in performing the CSA. However, separate submission of the CSR and associated exposure 
scenarios may be justified where there are CBI issues and where regular updates of the CSR are foreseen, 
since these issues are best handled by individual registrants rather than via a lead registrant.


6.5 Post rEGIstrAtIon dAtA sHArInG obLIGAtIons


It is important to note that the registrants’ data sharing obligations do not stop once the joint registration 
dossier has been submitted. Registrants have further duties which may entail the need to share data and to 
continue to make every effort to reach an agreement. 


Hence the data sharing process continues beyond the joint submission of data. 


•	 It is also acknowledged that new registrants may always join the SIEF/ existing registrants at a later 
stage, e.g. ahead of the 2013 registration deadline (for phase-in substances), or when they arrive on the EU 
market and manufacture/ import a “new” substance (for which they inquired). Hence the main responsibility 
will be on the lead registrant (and on the “new comer”) to communicate clearly. The potential registrant will 
have to negotiate and agree to the SIEF and data sharing agreements, which are the pre-requisite to enter a 
group of existing registrants. 


24 Requirements concerning CSR are laid down in Article 14 of REACH Regulation.
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•	 The lead registrant may pro-actively invite the individual registrant(s) to join the joint submission and 
propose to accept the SIEF agreement, so that they fulfil their joint submission and data sharing obligations. 
Similarly, early registrants are to be proactive in joining the joint submission.


•	 New registrants may also bring their own existing information, where the joint registration dossier has 
already been submitted. They consequently may refer to Article 11(3) and opt-out for the given endpoint. 
However they still need to join the joint submission as a member.


•	 As per the obligations under Article 22, the registrants (mainly the lead registrant) will have to update the 
joint registration dossier as soon as new information becomes available. 


This may require preliminary data sharing and may have an impact on 


 o the C&L of the substance;  


 o the CSR or the Safety Data Sheets if new knowledge of the risks of the substance to human health 
and/or the environment become available; 


 o additionally it may trigger the need to perform a new test (testing proposal).


The new information might appear as a result of dossier and substance evaluation, of changes specific to 
the registrant such as a new identified use, update of tonnage band or change in the regulation itself (new 
requirement).


•	 The evaluation of the registration dossier by ECHA (compliance check or the assessment of a testing 
proposal) or of the substance by a Member State competent authority may trigger new requirements which 
would need to be addressed within the SIEF (for phase-in substances) or among registrants of a non-phase-in 
substance, and would lead to a request to submit further information. As a result agreement on generating 
and/ sharing data and costs will be needed and will lead to an update of the joint submission. Hence data 
sharing does not only apply to “existing” studies but also to studies which will be needed for ensuring that the 
registration is and remains compliant with REACH. 


•	 Finally, even beyond 1 June 2018, data generated by the SIEF in the framework of registrations may 
continue to be protected from unauthorized use by other potential registrants. In addition, there may be 
a need to generate data after the end of the SIEF, for instance following substance or dossier evaluation. 
Furthermore, a subsequent registrant may wish to use the submitted information for registration purposes 
after 1 June 2018.  
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7 Information sharing under competition rules


7.1 doEs ComPEtItIon LAw APPLy to rEACH ACtIvItIEs?


Yes, as it is expressly stated in the REACH Regulation “this Regulation should be without prejudice to the full 
application of the Community competition rules.” (Recital 48). Therefore, rules of competition law adopted 
at EU level (hereinafter “Competition rules”), may apply to REACH and all related activities, including data 
sharing. 


This section on the Competition rules is intended to help the REACH actors to assess the compatibility of 
their activities for sharing data and information in the context of REACH.


Additionally, Competition rules can apply to other aspects of REACH related activities.


Data sharing and information exchange may occur at different steps of the REACH process. This section is 
only limited to the most common types of questions related thereto. Furthermore, this section may apply to 
any form of cooperation that actors may decide to adopt in order to fulfil their obligations under REACH (see 
section 8).


NB: REACH actors should always ensure that their activities comply with Competition rules irrespective 
of the form of cooperation they choose.


7.2 Eu ComPEtItIon LAw And ArtICLE 101 of tHE trEAty on tHE funCtIonInG of tHE 
EuroPEAn unIon (tfEu) In brIEf


EU Competition law is not intended to inhibit legitimate activities of companies. Its objective is to protect 
competition in the market as a means of enhancing consumer welfare. Therefore, agreements between 
companies or decisions by associations or concerted practice which may affect trade between Member 
States and which have as their object or effect the prevention, restriction or distortion of competition within 
the common market are prohibited (Article 101 TFEU).


Any agreement that infringes Article 101 is void and unenforceable. In addition, in case of an investigation 
by the European Commission or by a national competition authority, companies that have implemented a 
conduct in breach of Article 101 may face significant fines. Such investigation may be initiated either by the 
authority itself; following a complaint by a third party; or following a leniency application to the competent 
competition authority of a party to the unlawful agreement that would like to cease its unlawful activity.


For more information on EU Competition law, please refer to the Commission Directorate General Competi-
tion’s web site at: http://ec.europa.eu/comm/competition/index_en.html


7.3 EXCHAnGE of InformAtIon undEr rEACH And Eu ComPEtItIon LAw


The REACH Regulation requires the sharing of information between companies “in order to increase the 
efficiency of the registration system, to reduce costs and to reduce testing on vertebrate animals” (Recital 
33); it also mentions that SIEFs are aimed to “help exchange of information on the substances that have been 
registered” (Recital 54). 



http://ec.europa.eu/comm/competition/index_en.html
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REACH provides for significant flows of information between actors, at various stages throughout its 
implementation process. Examples are:


•	 for phase-in substances in the pre-registration and the pre-SIEF stage;


•	 within SIEF (including for classification and labelling);


•	 during the inquiry for non-phase-in and phase-in substances, which have not been pre-registered, in order 
to evaluate if a substance has already been registered;


•	 in the context of information to be shared between downstream users and their suppliers;


•	 in the context of joint registration.


NB: Actors have to make sure that their exchanges do not go beyond what is required under REACH in a 
manner that would be contrary to EU Competition law, as explained below.


•	 Firstly, actors must avoid any illegal activity (e.g. creating cartels) when complying with REACH.


•	 Secondly, actors should restrict the scope of their activity to what is strictly required by REACH to 
avoid creating unnecessary risks of infringing EU Competition law.


•	 Thirdly, if actors have to exchange information which is sensitive under EU Competition law, then it is 
advisable that they use precautionary measures to prevent infringement.


7.3.1 AvoIdInG mIsusE of rEACH EXCHAnGE of InformAtIon to ConduCt CArtELs


A cartel is an illegal practice (whether or not reflected in a formal or informal agreement) between competi-
tors who collaborate to fix prices or restrict supply or their production capacities or divide up markets or 
consumers and that shield the member of the cartel from competition.


Examples of activities to be avoided between competitors:


•	 Fixing the prices of products or conditions of sale;


•	 Limiting production, fixing production quotas or limiting the supply of products to the markets;


•	 Dividing up the market or sources of supply, either geographically or by class of customers;


•	 Limiting or controlling investments or technical developments. 
 


NB: Any exchange of information under REACH must not be used by actors to organise or cover the 
operation of a cartel.
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7.3.2 tHE sCoPE of tHE ACtIvItIEs sHouLd bE LImItEd to wHAt Is nECEssAry undEr rEACH 


It is important to ensure that the exchange of information under REACH is limited to what is required. Article 
25.2 of the REACH Regulation gives examples of information which must not be exchanged: “Registrants 
shall refrain from exchanging information concerning their market behaviour, in particular as regards produc-
tion capacities, production or sales volumes, import volumes or market share.”


Examples of non-public information which must not be exchanged under REACH:


•	 Individual	company	prices,	price	changes,	terms	of	sales,	industry	pricing	policies,	price	levels,	price	dif-
ferentials, price marks-ups, discounts, allowances, credit terms etc;


•	 Costs	of	production	or	distribution	etc;


•	 Individual	company	figures	on	sources	of	supply	costs,	production,	inventories,	sales	etc;


•	 Information	as	to	future	plans	of	individual	companies	concerning	technology,	investments,	design,	
production, distribution or marketing of particular products including proposed territories or customers;


•	 Matters	relating	to	individual	suppliers	or	customers,	particularly	in	respect	of	any	action	that	might	have	
the effect of excluding them from the market.


Actors should also refrain from exchanging technical information if this exchange is not necessary under 
REACH and especially if this exchange of information may provide competitors with the ability to identify 
individual company information and to align their market behaviour.


NB: Actors should restrict the scope of their exchange of information strictly to what is required for 
REACH activities.


7.3.3 tyPE of InformAtIon to bE EXCHAnGEd wItH CAutIon


Even if most of the information to be exchanged under REACH is unlikely to be problematic under EU Com-
petition law rules (because this information is to the greatest extent purely scientific or technical and it may 
not enable competitors to align their market behaviour) there are instances where actors need to be very 
careful.


In particular, actors may be induced to exchange information on individual production, import or sales 
volumes. For example, in the context of a joint CSA/CSR actors may want to know the aggregate volumes of 
produced and imported substances by exchanging information on individual volumes, in order to estimate 
the overall impact on the environment. Actors may also want to share REACH-related costs based on their 
individual production or sales volumes. In addition, if an Only Representative, who has to keep certain 
information like quantities imported up-to-date, represents several non-EU manufacturers of a substance, 
such manufacturers may be induced to exchange individual volume information between them through their 
Only Representative.


Some tips are provided below on how to avoid the risk that the exchange of such volume information, to the 
extent that it is relevant under REACH, constitutes an infringement of Article 101 TFEU.
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7.3.3.1 reduce frequency of exchange


Exchanges of individual volume information between actors taking place only once or sporadically (e.g. once 
every several years) are unlikely to give rise to competition law concerns to the extent that such exchanges 
would not allow parties to align their market behaviour.


NB: Actors should exchange information only once or on a very sporadic basis. 


7.3.3.2 reference to bands rather than individual figures when feasible


The REACH Regulation mentions that “Requirements for generation of information on substances should be 
tiered according to the volumes of manufacture or importation of a substance, because these provide an in-
dication of the potential for exposure of man and the environment to the substance, and should be described 
in detail” (Recital 34), thus indicating the use of tonnage bands.


NB: Actors should refer to their respective tonnage band as defined under REACH and refrain from 
exchanging individual or more detailed volume figures.


7.3.3.3 use of precautionary measures if individual sensitive information would still need to be exchanged


If under particular circumstances, actors need to either use individual figures or aggregate figures (for 
example at the occasion of carrying out of CSA/CSR) or individual figures may be otherwise identifiable it is 
recommended to use an independent third party (“Trustee”).


Who could be a Trustee? A legal or natural person not directly or indirectly linked to a manufacturer/importer 
or their representatives. This Trustee may be for example a consultant, a law firm, a laboratory, a European/
international organisation, etc. The Trustee will not represent any actor, as he should be independent, and 
can be hired by the members of the joint submission, for example to help for certain activities. It is advisable 
that the Trustee signs a confidentiality agreement that will ensure that the Trustee undertakes not to misuse 
sensitive information he receives (i.e. disclose it to the participating companies or anyone else). 


The following activities can be facilitated by a Trustee for competition law purposes:


•	 Produce aggregated anonymous figures: When REACH actors need to refer to the aggregate of sensi-
tive individual figures, the Trustee will request the actors to provide their individual input. The input will 
be collated, checked and aggregated into a composite return that does not give the possibility of deducing 
individual figures (e.g., by ensuring that there will be a minimum of three real inputs). In addition, no joint 
discussion must take place between this Trustee and several actors on the anonymous or aggregated figures. 
Questions should be addressed on an individual basis between each actor and the Trustee, who shall not 
reveal any other data during such discussion.


•	 Calculation of cost allocation based on individual figures for cost sharing: Where actors decide that all 
or part of their cost sharing should be based on their individual figures (e.g. sales or production volumes) or 
where individual figures may be identifiable, the Trustee will request from each actor to provide the relevant 
confidential individual information. He will then send to each actor an invoice corresponding to their particu-
lar amount. Only the receiving company would see their particular share of the total amount to be paid. 
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•	 Companies need to send sensitive individual information to the authorities, without circulating it to the 
other actors: The Trustee would produce a non confidential version of the same document for the actors or 
the public that shall not contain sensitive information.


7.4 rECommEndEd tIPs for rEACH ACtors wHEn worKInG toGEtHEr


Competition compliance
Before entering into an exchange of information under REACH ensure you have read 
and understood this guidance and that you will apply it. 
 
In case of doubt, or questions, please seek advice (e.g. from a legal advisor). 


Record keeping Prepare agendas and minutes for conference calls or meetings which accurately 
reflect the matters and discussions held between actors.


Vigilance


Limit your discussion or meeting activities to the circulated agenda. 
 
Protest against any inappropriate activity or discussion (whether it occurs during 
meetings, conference calls, social events, or when working via electronic means – 
for example using a dedicated intranet). Ask for these to be stopped. Disassociate 
yourself and have your position clearly expressed in writing, including in the minutes.


NB: This section does not intend to substitute the applicable competition law provisions, as these have 
been interpreted by the European Courts, and applied by the European Commission and the national 
competition authorities. This guidance is only designed to allow REACH actors to make a preliminary 
assessment of their conduct under EU Competition law.


This Guidance is designed in a generic way and thus does not and cannot cover all the different scenarios that 
may arise from data-sharing obligations provided by REACH. In case of uncertainty, ECHA would recommend 
to seek legal advice from a lawyer specialised in competition law.


For more details on the prohibition of antitrust behaviours, please consult the relevant webpage of the 
European Commission - Directorate General Competition, on the following link: http://ec.europa.eu/competi-
tion/antitrust/overview_en.html



http://ec.europa.eu/competition/antitrust/overview_en.html

http://ec.europa.eu/competition/antitrust/overview_en.html
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8 Forms of cooperation
As described above, potential registrants are free to organise themselves in order to meet (1) their SIEF 
objectives (data sharing and classification and labelling) and (2) the joint submission of data (both for phase-
in and non-phase-in substances) as they see fit. Indeed, a SIEF in itself has no prescribed legal form. Also, the 
REACH Regulation does not define the way participants to a SIEF must cooperate to meet their obligations, 
nor does it regulate possible forms of co-operation between them for SIEF or other purposes.


It is often presented that “consortium” must be formed (or consortium agreements signed) to organise data 
sharing and the joint submission of data. This is not the case.


8.1 PossIbLE forms of CooPErAtIon


There are several possible forms of cooperation that companies can chose to organise their cooperation un-
der REACH. The forms of cooperation can vary from loose ways of cooperating (e.g. IT tools to communicate 
between all members of a joint submission) to more structured and binding models (e.g. consortia created by 
means of contracts). Other examples of forms of cooperation may be envisaged - for example: one manufac-
turer provides a full data set to the other manufacturers in a SIEF who are invited to share this data set via a 
simple letter of access. 


Neither the use of a full “consortium agreement” nor the use of another formal, written agreement is legally 
required by REACH. However, it is advisable that, whatever the form of the cooperation chosen, the parties 
agree in writing (this can be by means of a contract but also even by email) on the main rules of data sharing 
and at least on the ownership of the studies jointly developed, and the sharing of costs.


8.2 wHAt Is A ConsortIum?


For the purpose of this document, the term “consortium” will be used to refer to a more organised and formal 
type of cooperation between parties, implying either a signed agreement or the adoption of operating rules, 
or reference to an agreed set of general rules.


Importantly, SIEFs and consortia are two different concepts and must be clearly differentiated. A SIEF 
regroups all pre-registrants of the same substance (and other data holders where relevant) and participation 
to a SIEF is mandatory for SIEF participants under REACH. However, a consortium is voluntary and may not 
necessarily regroup all participants of a particular SIEF, but can regroup only some of them or participants of 
more than one SIEF.


REACH actors may decide to create a consortium at any stage of the REACH Process, e.g. before pre-
registration, to ease the process of checking the identity and sameness of a substance with a view to the 
formation of a SIEF, and afterwards.


When a SIEF has been formed, participants in that SIEF who need to fulfil the obligations of the REACH 
Regulation would necessarily have to co-operate to reach this aim. The facilitator, or any other participant in 
a SIEF and its related virtual forum, may propose to the others a means of working together through “formal 
cooperation” and signing of a consortium agreement, or by adopting common rules. This proposal and chosen 
form of co-operation could be made by the SIEF Participants on their own, or by asking for the services and 
assistance of a Third Party such as a trade association, a sector association, a consultant, a law firm or any 
other service provider.
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By either signing the consortium agreement, or accepting SIEF operating rules by a decision in a meeting, or 
deciding to refer to a common agreed set of rules (hereinafter only referred to as an “agreement”), partici-
pants in the agreement will de facto ‘create the consortium’. There is no need to have any additional formali-
ties.  It should be noted that when a consortium is created by a trade association or a law firm it should not be 
confused with that body, and must be distinctly identified from it.


Some companies may also already be organised by having for example either a sector group or a consortium 
preparing the work to be ready for REACH. In this case, they may decide either to continue their cooperation 
within the same structure, or to create a new parallel structure, or to have any other pattern for cooperating.


NB: The life of a SIEF may involve one or more pattern(s) of co-operation but these are only to be consid-
ered as facilitation. Consortium formation does not bring the SIEF to an end. The SIEF continues to exist 
through the eleven years specified in the REACH Regulation. Also, a consortium may continue after the 
SIEF ends.


8.3 EXAmPLEs of CooPErAtIon


Co-operation by way of consortia to achieve effectiveness of the SIEF, once it is formed, may take different 
forms. 


A few examples are given below:


Example 0:  


SIEF functions with no consortium: after agreement on the substance identification, the lead registrant and 
main data owners organise themselves without creating a consortium.


Example 1: 


Companies having pre-registered decide to co-operate by way of a consortium for the discussion on the 
identity check and the sameness of the substance. Once the SIEF is formed they may decide to pursue their 
activity with the same consortium (which may need to be modified if needed, e.g. regarding its composition). 
Once they sign the consortium agreement, the consortium is created.


Pre-registration


Pre-registration


Cs 
(Consortium) SIEF
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Example 2: 


The Companies having pre-registered decide to cooperate for the discussion on the identity check and the 
sameness of the substance but not by immediately creating a consortium. They first meet and sign a pre-
consortium agreement including appropriate confidentiality clauses. Once the SIEF is created, they decide to 
create a consortium.


Example 3: 


Participants in a SIEF decide to form a unique consortium.


Example 4: 


Participants in a SIEF may decide to constitute two or more consortia and to organise the cooperation 
regarding data sharing amongst these consortia (e.g. if different classification and labelling are foreseen for 
a substance with the same numerical identifier). Companies of both consortia are required to cooperate to 
meet their data sharing and joint registration obligations under REACH.


SIEF


Cs


SIEF


Cs Cs


Pre-registration SIEF is formed SIEF


Cs
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Example 5: 


A company or a group of companies (participants in a SIEF) decide(s) to stay outside a consortium. In such a 
scenario, the companies that do not belong to the consortia and the companies that do belong to the consor-
tia must cooperate regarding data sharing and joint submission (the principles of data sharing within a SIEF 
described above apply).


Example 6: 


Manufacturers and importers who are members of a SIEF decide to form a consortium. Data holders (DH) 
also decide to form a consortium to co-operate between themselves and with the consortium.


Example 7: 


Two SIEFs – with three consortia decide to co-operate for specific purposes e.g. read-across.


SIEF


Cs one 
company


SIEF


Cs Cs of DHs


SIEF SIEF


Cs Cs Cs
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Example 8: 


A major consortium may also be created (e.g. for a family of substances) for companies to participate in 
several, but different SIEFs.


Example 9: 


The participants in a SIEF may decide to operate different strategies other than creating consortia. Fol-
lowing the pre-registration and the identification of the SIEF members and their level of involvement, a few 
participants have volunteered to work together with the lead registrant on the preparation of the dossier on 
behalf of the SIEF. The SIEF is informed and agrees to grant them permission to take decisions and to assign 
resources. They commit to monitor and report on progress and deliverables in regard to the preparation and 
the submission of the registration dossier. They will also handle general SIEF management issues.  These 
companies form what can be called a “SIEF Leadership Team” (SIEF LT) without any formal consortium agree-
ment. The limited number of members of this leadership team (e.g. 4-5) makes this choice more efficient than 
the creation of a consortium.


Basic contractual arrangements between the members of the SIEF Leadership Team are still recommended 
via a simplified contract.


8.4 ELEmEnts of Co-oPErAtIon tHAt mAy bE InCLudEd In A ConsortIum’s ACtIvItIEs


•	 Conduct or document the substance identity check;


•	 Designation in a SIEF of the facilitator or the lead registrant (in cases where the consortium groups all 
SIEF members);


•	 Organisation of  co-operation and thus of the consortium;


SIEF


company
ASIEF 


LT
company


B


company
C


SIEF SIEF SIEF SIEF


Cs
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•	 Consideration of data (existing data, missing data, new data to be developed);


•	 Defining of data to be shared;


•	 Facilitation of  data-sharing and coordination; 


•	 Data valuation, data evaluation (including identification, data access and collection);


•	 Facilitation of cross-reading between SIEFs;


•	 Organization to preserve the confidentiality of business information and data;


•	 Cost sharing;


•	 Data ownership;


•	 Preparation of letter of access to data for non-consortium participants;


•	 Liability;


•	 Classification and labelling.


•	 post-data sharing: joint submission of data, joint registration, and maintaining the life of the SIEF/joint 
submission/consortium even after the joint registration - jointly to follow-up the file until final registration/
evaluation, including interacting with ECHA.


NB: When a SIEF has members that are not part of the consortia, the companies of the consortia must 
cooperate, in a fair, transparent and non-discriminatory way, with the companies that are not part of the 
consortia. The consortia (e.g. through their secretariats) may facilitate this task but it is ultimately the 
responsibility of all the SIEF members to ensure that the data sharing and joint submission obligations 
are complied with.


Parties may also decide to have a consortium only to achieve together either some activities before the 
SIEFs, or the two aims of the SIEF or to maintain it for the full duration of the SIEF as specified in the REACH 
Regulation, i.e. for 11 years, or even to maintain the consortium beyond this period in case, for example, they 
need to collectively respond to  some queries on their substances.


8.5 CAtEGorIEs of PArtICIPAnts In A ConsortIum


As mentioned above, there is also no need for the membership of a consortium for SIEF purposes to coincide 
exactly with the participants in a SIEF. The following categories of participants may be considered to be 
members of a consortium/co-operation agreement (this list is not exhaustive):


(A) Categories strictly deriving from a SIEF:


•	 Manufacturer(s);


•	 Importer(s);
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•	 Only Representative(s); 


•	 Data holder(s) who are willing to share data: for example laboratories, organisations, consultants, trade/
industry associations or downstream user(s) if they have relevant information, for example study data and 
exposure data.


(B) Other categories may be considered, such as:


•	 Downstream user(s), in cases other than those mentioned in (A);


•	 Third Parties providing services and assistance to a consortium such as trade/industry associations, 
sectoral associations, service providers, and law firms;


•	 Non-EU manufacturer(s) who are also willing to participate directly, and not only through their EU Only 
Representative, although not being entitled to register directly;


•	 Potential manufacturers and importers who according to Article 28(6) are considered under the REACH 
Regulation as potential registrants.


Different categories of membership with different rights and obligations associated with these categories 
may be designated and included in the consortium agreement.  For example:


•	 Full members;


•	 Associate members;


•	 Observers (either as Third Parties or not). 


8.6 tyPICAL CLAusEs tHAt mAy bE InCLudEd In A ConsortIum AGrEEmEnt


The following list of clauses is to be considered as a non-exhaustive checklist:
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1. General Information


Identity of each party


Contact details


Preamble: including a reference to the REACH Regulation and a declaration of intent to explain 
the overall purpose of the consortium


Scope of cooperation: the substances(s) on which the parties will co-operate.  It may also include 
the criteria chosen to agree on the identification of the substance(s)


Subject of the agreement: list of elements of cooperation or tasks on which parties have elected 
to work


Definitions: general reference to the definitions included in the REACH Regulation (Article 3) and 
additional definitions, if any


Duration


Identity of a independent third party: if the parties elect to have assistance from a law firm, 
service provider, sectorial or trade association in managing their consortium


2. Membership


Membership categories: definition, rights and obligations of each category


Membership rules: admission, revocation, dismissal of members


Change in membership: late entrant / early departure


3. Data sharing 


Rules on data sharing


Criteria for valuation of studies/tests reports


Cost sharing criteria


Data Ownership 


Letter of access


4. Organisation


Committees: (membership, attendance, rules of functioning, quorum, voting …)


Working language


Role of the facilitator, if any


Role of the lead registrants, if any


Role of third independent party, if any


5. Budget and finances 


Budget


Apportionment – follow-up of registration (additional members to the joint submission)


Financial year


Invoicing and payment, reimbursement


Taxes and other costs


6. Confidentiality and right 
of information


Confidentiality clause


Who is entitled to access information?


Measures in place regarding the exchange of confidential and sensitive information


Sanctions in case of breach


7. Liabilities Before and after the obligations under REACH are fulfilled


8. Miscellaneous


Applicable law


Dispute resolution / settlement or choice of jurisdiction 


Changes to the agreement


Dissolution


NB: All the above applies to potential registrants of both phase-in (SIEF members) and of non-phase-in 
substances/ phase-in which were not pre-registered.
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9 Confidential business information (CBI)
The REACH Regulation requires companies to share information and data in order to avoid duplicate testing. 
However some of this information, or data, may be considered by companies to be confidential business 
information (CBI) and needs to be “protected”. Whether certain information is CBI needs to be determined on 
a case-by-case basis by ECHA. 


NB: It is important to not confuse CBI issues with competition rules (see section 7 above) which refers to 
situations where the sharing of information is likely to lead to distortion of competition.


9.1 wHAt Is ConfIdEntIAL busInEss InformAtIon?


Confidential business information (CBI) is one of the valuable assets of companies. Measures may have to be 
taken to protect this asset.


Many countries have comparable, although slightly different definitions of CBI. For instance Article 39(2) of 
the World Trade Organization (WTO) Agreement on Trade-Related Aspects of Intellectual Property Rights 
(TRIPs), defines CBI as follows:


a. is secret in the sense that it is not, as a body or in the precise configuration and assembly of its compo-
nents, generally known among or readily accessible to persons within the circles that normally deal with the 
kind of information in question; 


b. has commercial value because it is secret; and 


c. has been subject to reasonable steps under the circumstances, by the person lawfully in control of the 
information, to keep it secret. 


9.2 ArE tHErE sPECIfIC ProvIsIons on CbI In rEACH?


References to the CBI concept are made in several Articles of REACH, which demonstrate that the protection 
of CBI is a legitimate interest that may require some protection. 


Article 118 relates to “Access to Information” held by ECHA. Article 118(2) specifically refers to information 
the disclosure of which “shall normally be deemed to undermine the protection of the commercial interests 
of the concerned persons”. This includes details of the full composition of a preparation (mixture); precise 
use, function or application of a substance or preparation; precise tonnage of substances and preparations; 
links between a manufacturer or importer and downstream user.


Article 10(a)(xi) and Article 119(2) allow a party submitting certain information to request confidential 
treatment of that information. The party submitting the information must submit a justification (confidenti-
ality claim) that has to be accepted by ECHA, as to why publication of this information is potentially harmful 
to their commercial interests or of any other involved party.
Article 11(3)(b) and 19(2)(b) allow registrants to ‘opt-out’ from the joint submission of data (only for individu-
al endpoints) “if submitting the information jointly would lead to disclosure of information which he considers 
to be commercially sensitive and is likely to cause him substantial commercial detriment”.
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9.3 ProtECtIon of CbI At LAtE PrE-rEGIstrAtIon 


The information required to be submitted to ECHA at (late) pre-registration has been partially made public 
since 1 January 2009.


Indeed ECHA published a list of substances pre-registered containing only the substance identifier (EINECS 
numbers, CAS number or other numerical identifiers) and the first envisaged registration deadline. This 
publication raises, therefore, no issues of confidentiality.


In case a potential registrant does not want to be visible to other potential registrants, he has the option to 
appoint a Third Party Representative, according to Article 4 of the REACH Regulation. In that case, it is the 
identity of the Third Party Representative that will be visible to other potential registrants. Data holders 
may also appoint a third party to represent them in their dealings with the SIEF if they want to maintain their 
identity confidential.


Companies with a number of subsidiaries in the EU may name one of their companies as Third Party Rep-
resentative. This will preclude information on which substance is produced by which subsidiary becoming 
known to other potential registrants. 


NB: Potential registrants wishing to keep their identity secret towards other potential registrants should 
nominate a Third Party Representative at pre-registration.


9.4 ProtECtIon of CbI durInG sIEf formAtIon


As mentioned in section 3 of this Guidance document, before a SIEF is formed, potential registrants must 
ensure that they are producing or importing the same substance in accordance with the criteria set out in the 
Guidance on identification and naming of substances in REACH with the aim to ascertain that they can submit 
one joint registration dossier. This may in some cases require the exchange of detailed technical information 
on the composition of the substance, its impurities, and possibly on the manufacturing process. The latter 
may include the raw materials used, the purification steps etc.


To the extent that this technical information is considered CBI companies may take steps to protect the 
confidentiality thereof, for instance by :


1. Entering into confidentiality agreements that limit access to documents or other information to specific 
named persons, or departments, e.g. only the persons working within a regulatory section are allowed to see 
certain information. This can be strengthened by using additional personal confidentiality agreements.


2. In addition to (1), by allowing access to certain documents in a ‘reading room’ only (where copying is not 
allowed).


3. In addition to the above, by agreeing to have certain documents reviewed and/or assessed only by a Third 
Party expert (independent consultant).


NB: As a minimum, potential registrants who intend to protect the CBI character of substance identity 
information should specify to the other SIEF members that this information is indeed CBI and, therefore, 
that it is communicated and can be used only for purposes of the verification of substance identity under 
REACH.
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9.5 ProtECtIon of CbI In tHE sIEf/joInt submIssIon


The scientific studies that companies must share under REACH for the purposes of registration generally do 
not contain information that can be considered as CBI. However, to the extent that compliance with the data 
sharing and joint submission provisions involves disclosure of CBI, parties may enter into a confidentiality 
agreement, may make available non confidential versions of the documents that contain CBI, or may appoint 
an independent third party to gather the information and prepare the registration dossier.


When this is not deemed sufficient, a registrant can opt-out for some individual endpoints and submit the 
robust study summaries, in his member dossier, so as to preserve his confidential information. However, the 
party opting out is still part of the joint submission and is still bound by his data sharing obligations under 
REACH.


9.6 ProtECtIon of CbI In tHE submIssIon of tHE rEGIstrAtIon dossIEr


When submitting a registration dossier to ECHA, the registrants must identify the information they consider 
confidential, as per Article 119, and for which they request non disclosure on the ECHA website. 


NB: Information which is covered by REACH Article 119(1) cannot be claimed as confidential and any 
such claims will be disregarded.  The information covered by REACH Article 119(1) will always be made 
publicly available on the ECHA website, in accordance with REACH Article 77(2)(e).


In accordance with Article 10(a)(xi), the request to keep information confidential must be accompanied with 
a justification as to why the publication of such information could be harmful.


This applies to:


•	 Information which is covered by REACH Article 119(2);


•	 Information for which confidentiality was previously granted under Directive 67/548/EEC- for this previ-
ous notifiers need to update their dossier indicating which information they wish to keep confidential;


•	 Any information claimed as confidential which is not covered by REACH Articles 119(1) and (2): in this 
case the justification may be a short sentence expanding on the confidentiality claim flag type – ‘CBI’, ‘IP’ or 
‘No PA’ (e.g. CSR).


For more details, please consult the Data Submission Manual on “Confidentiality Claims” available at http://
www.echa.eu/web/guest/support/dossier-submission-tools/reach-it/data-submission-industry-user-man-
uals. To assist registrants a standard justification template has been made available at the same location.  
Note also that for confidentiality claims for an IUPAC name (which have not been previously granted under 
Directive 67/548/EEC) an adequate public name must also be provided, as described in the Data Submission 
Manual on “How to derive a Public Name for a substance for use under the REACH Regulation”, available at 
the same location.



http://www.echa.eu/web/guest/support/dossier-submission-tools/reach-it/data-submission-industry-user-manuals

http://www.echa.eu/web/guest/support/dossier-submission-tools/reach-it/data-submission-industry-user-manuals

http://www.echa.eu/web/guest/support/dossier-submission-tools/reach-it/data-submission-industry-user-manuals
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PREFACE 


This document describes the information requirements under REACH with regard to substance 
properties, exposure, use and risk management measures, and the chemical safety assessment. It 
is part of a series of guidance documents that aim to help all stakeholders with their preparation for 
fulfilling their obligations under the REACH regulation. These documents cover detailed guidance 
for a range of essential REACH processes as well as for some specific scientific and/or technical 
methods that industry or authorities need to make use of under REACH. 


The guidance documents were drafted and discussed within the REACH Implementation Projects 
(RIPs) led by the European Commission services, involving stakeholders from Member States, 
industry and non-governmental organisations. These guidance documents can be obtained via the 
website of the European Chemicals Agency 
(http://echa.europa.eu/web/guest/support/guidance-on-reach-and-clp-implementation). 
Further guidance documents will be published on this website when they are finalised or updated. 


This document relates to the REACH Regulation (EC) No 1907/2006 of the European Parliament 
and of the Council of 18 December 20061 and its amendments as of 31 August 2011. 


 


 


                                                 


1 Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the Registration, Evaluation, 
Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals Agency, amending Directive 1999/45/EC and repealing 
Council Regulation (EEC) No 793/93 and Commission Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission 
Directives 91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396, 30.12.2006). 
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Chapter R.14: Occupational exposure estimation Version 2.1 – November 2012 
 
 


DOCUMENT HISTORY 


Version Comment Date 


Version 1 First edition May 2008 


Version 2 


The material on worker exposure models in 
Part D of IR&CSA guidance (Chapter 5.3 and 
Appendix D-1 pp. 63-64) introduced to Chapter 
14.4.   


May 2010 


Version 2 
In the text on exposure models “steps to run 
the tool” have been removed, as they were not 
considered helpful in written guidance. 


May 2010 


Version 2 


Section 14.4.7 on the ECETOC TRA worker 
tool for exposure estimation at Tier 1 has 
undergone a major revision and updating, with 
the inclusion of the new version of Ecetoc TRA 
worker model  


May 2010 


Version 2 
The text on other models (Stoffenmanager, 
Riskofderm, ART) has been updated 


May 2010 


Version 2 The text on EMKG-Expo-Tool has been edited May 2010 


Version 2 
The text on measurement data has been 
updated  (R 14.4.4 and R14.4.5)  


May 2010 


Version 2 
A new section R14.4.6 on short term exposure 
data has been introduced  


May 2010 


Version 2.1 


Corrigendum: 


(i)  replacing references to DSD/DPD by 
references to CLP 


 (ii) further minor editorial changes/corrections 


November 2012 


 


 







Chapter R.14: Occupational exposure estimation Version 2.1 – November 2012 
 


 


 


GUIDANCE FOR IMPLEMENTING THE UPDATES 


Most of the updates in this guidance provide additional tools and parameters to support 
occupational exposure assessment and exposure scenario building under REACH, or are of an 
explanatory or an editorial nature. 
 
A registrant having already finalised the occupational exposure estimation based on Chapter R.14 
as published in May 2008 may therefore wish to take the following advice into account: 
 
 Carefully read the document history to be informed on what has been updated; 
 Check whether the changes in the guidance put into question  


o the scope of the exposure assessment and scenarios already worked out, and  
o the outcome of the risk characterisation related to these exposure scenarios.  


If the conclusion of the check is that neither is put into question, it is unlikely that the adaptation 
of the already existing Chemical Safety Report to this guidance update is of high priority. 
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CONVENTION FOR CITING THE REACH REGULATION 


Where the REACH regulation is cited literally, this is indicated by text in italics between quotes. 


 


TABLE OF TERMS AND ABBREVIATIONS  


See Chapter R.20 


 


PATHFINDER 


The figure below indicates the location of Chapter R.14 within the risk assessment process. 
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R.14.1 


R.14 OCCUPATIONAL EXPOSURE ESTIMATION 


Introduction 
This chapter provides support for estimating occupational exposures. It describes what information 
is needed for the assessment at the different levels (Tiers) and how to deal with it. The first Tier 
exposure estimations are meant to be conservative and may be well above actual exposure levels. 
The higher Tier exposure estimations are much more specific and require more detail for the 
estimation parameters and exposure determinants. The higher Tier estimations also require much 
more knowledge on the confidence that can be related to the estimation (see Chapter R.19). 


Attention is given to: 


 Collection of exposure information for establishing (the final) exposure scenarios (ESs) 


 Information needs for different Tiers 


 Estimation or calculation of exposures 


For occupational exposure, the following stages of the life cycle of a substance are mainly 
relevant2: 


 Manufacturing: Chemical synthesis of the substance and its use as a chemical intermediate; 


 Formulation: Mixing and blending into a mixture; 


 Industrial use: Application of the substance, mixture/product in an industrial process; 


 Professional use: Application of mixtures/products in skilled trade premises. 


In the following sections an overview of the elements that need to be focussed on in an 
occupational exposure assessment, as they are required for REACH implementation, will be 
presented. The following elements need particular attention: 


 Types and routes of exposure (Section R.14.2) 


 Determinants of occupational exposure (Section R.14.3) 


 Exposure assessment with measurements and modelling approaches (Section R.14.4) 


 Core information requirements (Section R.14.4.3)  


 Use and selection of measured data (Section R.14.4.4 and  Section R.14.4.5) 


 ECETOC TRA (Section R.14.4.8) 


 EMKG-Expo-Tool (Section R.14.4.9) 


 Higher Tier exposure assessment (Section R.14.5) 


R.14.2 


                                                


Types and routes of exposure 
Substances in the workplace may come into contact with the body and possibly enter the body by 
inhalation, by contacting and passing through the skin (dermal route), or sometimes by swallowing 
(ingestion). Exposure to a particular substance should normally be understood as meaning 
external exposure. This can be defined as the amount of the substance ingested, the amount in 
contact with the skin, and/or the amount inhaled (which is represented by the airborne 
concentration of the substance in the breathing zone of a worker). It does not usually refer to 
concentrations within the body, which are determined by the amount of the substance absorbed 
from the digestive system, respiratory system, or entering the body through the skin. Information 


 


2 Other life stages may be relevant as well (e.g. the waste stage) and should be assessed when relevant 
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on the exposure should therefore clearly indicate whether the exposures under discussion are 
external or internal. 


Exposure can be considered as a single event, as a series of repeated events or as continuous 
exposure. In the exposure assessment the levels of exposure, either from measured or modelled 
data, need to be considered, as well as other parameters such as duration and frequency of 
exposure. Exposure assessments should be planned taking into account both acute and chronic 
effects and local and systemic effects caused by the substance. Task-based scenarios can be 
appropriate for exposure assessment for both acute and chronic effects. Exposure to substances 
causing local effects may also be of interest and should be described where appropriate. 


Inhalation exposure 


For many substances and exposure situations the main route of exposure is by inhalation. 
Exposure by inhalation is a function of the concentration of the substance in the breathing zone 
atmosphere and is normally presented as an average concentration over a reference period. For 
comparison with hazards after repeated or continuous exposure, a reference period of a full shift 
(normally 8 hours) is generally used. If the substance has the potential to cause acute health 
effects or if exposure is of intermittent short durations it may also be relevant to identify and 
evaluate exposure over shorter periods. 


The exposure assessment can be based on exposure during specific tasks which may be carried 
out over varying time periods. Inhalation exposure may occur due to gases and vapours, as well as 
aerosols (liquid and solid (including fumes, dust, fibres)) which may be present in the ambient air. It 
is difficult to assess exposure to aerosols properly, as the particle size may vary with time and 
place and particle size determines the degree of uptake in the body by inhalation (through the 
lungs) and by ingestion (through the oral route). In some first Tier models, dustiness is used as a 
surrogate for the emission potential of solids and solid-particle aerosol exposure.  


Inhalation exposure can be described by the concentration of the substance in air, and the duration 
and frequency of exposure. It is generally expressed in ppm (parts per million) or amount per unit 
air volume inhaled, averaged over the duration of relevant task or shift (e.g. mg/m3 8 hour time-
weighted average (TWA)). 


Dermal exposure  


The dermal route may be the main route of exposure for some substances or exposure situations. 
Substances may have local effects on the skin or may have the ability to penetrate (even intact) 
skin and become absorbed into the body. Two terms can be used to describe dermal exposure: 


 potential dermal exposure is an estimate of the amount of contaminant landing on the outside of 
work-wear and on the exposed surfaces of the skin. It is the sum of the exposure estimates for 
the various body parts, including hands and feet; 


 actual dermal exposure is an estimate of the amount of contamination actually reaching the skin. 
It is mediated by the efficiency and effectiveness of clothing worn and work practices used to 
minimise transfer of contamination from work-wear onto the skin. 


Potential dermal exposure is the most frequently used indicator. 


Absorption through the skin can result from localised contamination, e.g. from a splash on the skin 
or clothing, during manual work situations, e.g. when mixing and loading, taking samples, spraying 
a substance, or in some cases from exposure to high ambient air concentrations. Dermal 
absorption can be affected by a number of factors, including the amount and concentration of the 
substance, presence of other substances that may facilitate the absorption, the area and location 
of exposed skin (for example higher absorption through face skin compared to that through the 
palms of the hand), the duration and frequency of exposure and person-specific properties, e.g. the 
general condition of the skin. 


There are three major routes of dermal contamination: by deposition (from air), by direct contact 
with the contaminant (e.g. immersion, splashes), and by contact with contaminated surfaces. 
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Transfer of contamination from hands to other parts of the body may be an important part of skin 
exposure. Contaminated clothing can also be a source of exposure particularly of the hands when 
removing contaminated work clothing and/or PPE. Dermal exposure is generally expressed in 
terms of the mass of contaminant per unit surface area of the skin exposed. 


Oral exposure 


Ingestion (oral) exposure may occur in many situations where there is exposure to aerosols (see 
above under inhalation) and where contaminated skin or clothing may lead to exposure due to 
contact with the mouth region. To some extent, it may be controlled by straightforward good 
hygiene practices such as segregating working and eating facilities and adequate washing prior to 
eating. These matters are normally dealt with through general welfare provisions in national health 
and safety legislation and established good industrial hygiene practices in companies.  


Exposure through ingestion is therefore generally not considered further in the assessment of 
workplace exposure. However, the potential for exposure via ingestion should be kept in mind 
when considering uncertainties in the exposure assessment as a whole. There are no accepted 
methods for quantifying exposure by ingestion as such. In specific cases a possible assessment of 
ingestion exposure can be made using the algorithms available in ConsExpo (www.consexpo.nl ); 
see also Chapter R.15). Another approach is to consider biological monitoring, where all routes of 
uptake are integrated and accounted for (see Section R.14.4.4). 


R.14.3 


                                                


Determinants of occupational exposure and RMMs 
Worker exposure depends on characteristics of substances, products, processes, tasks/work 
activities, conditions and RMMs used. To enable proper worker exposure estimation the following 
types of information are needed in relation to the source of the exposure and the exposure 
determinants: 


 where is the substance used? (including description of processes, activities and products); 


 characteristics of the substance: physical state, vapour pressure, dustiness (e.g. powder, 
pellets); 


 the composition of mixtures (preparations)3 and articles (including approximate percentages); 


 possible hazardous impurities in the substance (see Guidance for identification and naming of 
substances under REACH); 


 how is the substance used? (including description of work activities/tasks leading to exposure, 
quantities used); 


 approximate percentage in process materials and finished products; 


 the nature of exposure, i.e. the operational conditions (including type and approximate frequency 
and duration of tasks, duration and frequency of exposures); 


 what risk management measures (technical/personal) are (to be) used when the activities are 
carried out? (please refer to Chapter R.13 for further details); this includes information to show 
that any personal protective equipment (PPE) recommended is suitable, well-fitted and 
maintained, and is used as a last resort (i.e. other control options are used to the extent 
possible); 


 recommendations regarding appropriate management systems to ensure that the measures to 
limit or prevent exposure are correctly applied (e.g. duration of exposure is minimised and PPE 
is used correctly). 


For Tier 1 estimations, the level of detail required in the above types of information can be limited. 
It should be related to the necessary choices of inputs to be made for the Tier 1 tool. For higher 


 


3 Also referred to as formulations or chemical products 
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Tiers many additional details will be necessary for the exposure estimation (see Sections R.14.4 
and R.14.5). 


Product related RMMs, e.g. reducing the dustiness by converting a powder into an oil-coated 
powder, into granules, etc. can be implemented by the producer whereas site-specific RMMs are to 
be implemented by the DU. The hierarchy of the RMMs (STOP-principle, i.e. Substitution, 
Technical measures, Organisational measures, and/or Personal measures) is generally applied at 
the DU level. The technical, organisational and personal RMMs which the M/I recommends for 
DUs should be practical and proportionate to the anticipated risk. For details the reader is referred 
to the Guidance on Risk management measures and operational conditions, Chapter R.13, 
including the introduction to the RMM Library.  


R.14.4 


R.14.4.1 


Exposure estimation with measurements and modelling 
approaches 


Introduction 


Human occupational exposure estimations should be based on the following core principles: 


 Exposure estimations should be based upon sound scientific methodologies. The basis for 
conclusions and assumptions should be explained and any arguments presented in a 
transparent manner. 


 Exposure estimations should describe exposure during defined activities under the operational 
conditions and risk management measures (RMMs) relevant for the exposure scenario. Such 
scenarios should be representative of the exposure in the full exposure scenario, including, 
where relevant, particular subpopulations. Specific attention should be paid to subpopulations or 
subsets of broad and generic exposure scenarios. The exposure estimation should, where 
possible, present both reasonable worst-case and typical exposures. The reasonable worst-case 
is regarded as the level of exposure which is exceeded only in a small percentage of cases. To 
address the reasonable worst-case, it is recommended to select the 90th percentile of the 
exposure distribution over the whole spectrum of likely circumstances of use in a particular 
scenario (see also Paustenbach 2000). The reasonable worst-case should not include extreme 
use or misuse, but can include the upper end of normal use as it is recognised that control of 
exposure may be poor or non-existent. Exposure which results from accidents, malfunction or 
deliberate misuse should not be addressed. Cleaning and maintenance, if carried out regularly 
and frequently, should be included in normal use.  


 Actual exposure measurements, provided they are reliable, representative for the scenario 
under scrutiny, and robust in terms of sample size, are preferred to estimates of exposure 
derived from either analogous data or from the use of exposure models. 


 Exposure estimates should be developed by collecting all necessary information (including that 
obtained from analogous situations or from models); evaluating the information (in terms of its 
quality, reliability etc.), thus enabling sound estimates of exposure to be derived. These 
estimates should preferably include a description of any uncertainties relevant to the estimate. 


 In carrying out the exposure estimation the risk management/control measures (RMMs) that are 
already in place should be taken into account (for details see Chapter R.13 and Guidance D). 
Consideration should be given to the possibility that, for parts of the exposure scenarios, risk 
management/control measures which are required or appropriate for one part of the exposure 
scenario may not be required or appropriate for another (i.e. there might be sub-scenarios 
legitimately using different RMMs which could lead to different exposure levels). 


 Exposure should normally be understood as external exposure which can be defined as the 
amount of substance ingested, the total amount in contact with the skin (which can be calculated 
from exposure estimates expressed as mg/cm2) and/or either the amount inhaled or the 
concentration of the substance in the atmosphere, as appropriate. The exposures may have to 
be differentiated into short-term or long-term exposures and compared with the respective 
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R.14.4.2 


DNELs. For each separate assessment the RCR (= risk characterisation ratio, quotient of 
exposure level and DNEL) has to be determined. For the estimation of DNELs see Chapter R.8. 


 The overall RCR will be the sum of the RCRs (= the sum of inhalation and dermal RCR). 


In cases where an EU Indicative Occupational Exposure Limit (IOEL) exists, the registrant may, 
under certain conditions, use the IOEL in place of developing a DNEL (for further information see 
Chapter R.8, Appendix R.8-13: Deriving DNELs, when a community/national occupational 
exposure limit (OEL) is available). 


Exposure could be a single event, a series of repeated events, or a continuous exposure. The 
duration and frequency of exposure, the routes of exposure, workers’ habits and work practices as 
well as the technological processes need to be considered. In scenarios where a person is 
potentially exposed to the same substance from different products – typically related to combined 
exposure at a workplace  and as a consumer, e.g. in hobbies – exposure scenarios reflecting these 
concomitant exposures should be assessed in the exposure estimation in the risk characterisation 
step (see further Guidance Part E). 


For estimation of exposure, the following preferential hierarchy should be applied to exposure data 
for estimation of exposure levels: 


 measured data, including the quantification of key exposure determinants; 


 appropriate analogous data, including the quantification of key exposure determinants; 


 modelled estimates. 


Of course, this hierarchy only reflects the situations where the measured data are representative 
and robust. In many cases, a combination of measured data and modelling approaches may lead 
to the most appropriate assessment. An uncertainty analysis can help to indicate those exposure 
determinants with the largest influence on the risk (see Chapter R.19 on uncertainty analysis). 


Workplace exposure assessment rating criteria 


Available workplace exposure data should have a central role in the process for exposure 
estimation. Information sources include documentation and workplace measurements collected 
both by manufacturers and downstream users to fulfil the provisions of the Chemical Agents 
Directive (98/24/EC). Such data, if of a suitable quality and supported by sufficient information to 
enable them to be seen as representative of any particular exposure scenario, will reflect real-life 
conditions better than any modelled representation. To use the exposure measurements in the 
process of exposure scenario development, a number of factors (IPCS 2008) have to be taken into 
consideration: 


 are the data appropriate for the scenario being investigated? 


 are the data supported by sufficient contextual information so that their relevance to the scenario 
can be determined? 


 have the data been obtained using appropriate sampling and analytical techniques to ensure the 
necessary sensitivity? 


 are sufficient data points available to consider the measurements as representative for the 
scenario being evaluated? 


There is extensive guidance on how to develop and implement exposure monitoring strategies to 
evaluate the effectiveness of recommended risk management advice available (CEN 1995) and on 
how to report information (OECD 2003).  Generally, the process for developing any exposure 
scenario would not normally require exposure monitoring to be initiated, but, rather, the process 
needs to take adequate account of available exposure data for the substance. If no data exist, data 
on analogous and modelled sources can be used with expert judgment. 


Table R.14-1 shows a summary of principles for evaluating the usefulness and appropriateness of 
available exposure data and information in order to determine both reasonable worst-case and 
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typical exposure values (edited from Money and Margary 2002). The aim of these criteria is to 
enhance the confidence with which data can be used. If the basis for the exposure assessment is 
very poor, the table suggests a conclusion that there is a need for more information. Some of the 
most relevant iterations needed for the development of the exposure scenarios are also indicated 
in the table. 


Table R.14-1: Workplace exposure assessment rating criteria 


Data characteristics Comments & interpretation 


High quality data 
 
Actual measurement data of high quality, e.g. 
personal exposure data (including that obtained by 
biological monitoring) that are representative of the 
scenario being described; which have been 
collected and analysed according to recognised 
(e.g. CEN or equivalent) protocols; and that are 
available as sets of raw data supported by 
information on key exposure determinants. 


 
 
This form of data is likely to enable a 
decision on whether or not there is safe 
use. 


There may be a need for more information, 
if key activities in the exposure scenario 
are not covered by measurement data 
presented. 


Data confidence is high. 


Medium quality data 
 
Analogous measurement data of a similar quality 
to the above and which describe exposures that 
derive from: 


 other substances having similar exposure 


characteristics4 (e.g. volatility, dustiness) 
and/or 


 other comparable activities considered likely 
to provide a reliable estimate of exposure 
for the scenario in question. 


 
Actual measured data of intermediate quality 
e.g. data that have been consolidated and where 
only basic statistics are available to support them; 
where data have been obtained using non-standard 
protocols; where data cannot be described as being 
fully representative of the exposure scenario; 
obtained from static sampling which can be shown 
to reasonably represent personal exposures, etc. 


 
 
This form of data is likely to enable a 
decision whether or not the use is safe. A 
conclusion that there is a need for more 
information may be appropriate when the 
estimated exposure levels are close to the 
DNEL.  
 
 
 
 


Data confidence is good and this should 
positively affect the interpretation of the 
data. 


 


Medium to low quality data  
 
Predicted exposures derived from suitable models 
and using input criteria/values that are relevant for 
the scenario and are derived from generally 
accepted sources. 
 
 
 
Actual data of lesser quality, e.g. where data are 


 
 
To reflect the increased uncertainty of 
data, this might lead to the conclusion that 
there is safe use only if the exposure level 
is clearly lower than the DNEL. With Tier 1 
modelled data in the region of the DNEL 
the safety of use is less certain. 
 
Data confidence remains acceptable, 


                                                 
4


 The judgement on similarity must be provided in the CSR. 
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Data characteristics Comments & interpretation 


only available from compliance monitoring or static 
sampling; where limited information on key 
exposure determinants is available. 
 
Analogous data of intermediate quality, e.g. 
conforming to the definition for actual data 
contained in above, but where only basic statistics 
are available to support them or where data points 
may be insufficient to suggest representativeness. 


particularly when the exposure assessment 
is derived from an extensive range of 
sources.  
 
Exposure data derived from compliance 
monitoring are often biased towards high-
end exposures. This in-built bias should be 
taken into consideration. 


Low quality data 
 
Exposure data arising from sources not 
addressed in any of the above classes. For 
example, this may include data obtained from non-
appropriate static sampling; circumstances where 
input data for models are inadequately defined or 
some biological monitoring data which have been 
used to predict airborne exposure levels. 


 


 
 
Cannot be used to reach the conclusion 
that there is safe use. The conclusion that 
there is a need for more information, 
and/or interaction steps is the preferred 
option. The conclusion that the use is not 
safe may otherwise be indicated. 


Data confidence is questionable and these 
data alone cannot usefully be used to 
describe risk. However, such data can be 
useful in helping to interpret those 
scenarios for which some exposure data 
may be deficient and in guiding decisions 
on the scope and type of additional 
information needed 


R.14.4.3 Core information requirements 


The following determinants need to be known already for Tier 1 exposure scenarios: 


 physical state of the substance 


 physical state of the product handled 


 vapour pressure (for liquids) 


 different levels of “dustiness” (for solids) (see also Table R.14-5) 


 the concentration of the substance in the mixture 


 the level of containment 


 efficiency of local exhaust ventilation (LEV) 


 duration of activity 


 what is done with the substance, covering parameters related to: energy exerted on the 
substance or product, surface area of source in contact with air, if very limited amounts handled. 
(This is an example of a determinant most likely to be very important for a higher Tier 
assessment.) 


PPE is generally not considered, even when it might be used, for the first exposure estimation 
which focuses on potential exposure. Exceptions are situations where the work cannot be carried 
out without PPE, for instance the use of gloves when handling corrosive substances, which cannot 
otherwise be used without serious health risks, or the use of respirators when working with 
asbestos.  


The exposure-reducing effect of PPE is considered as a next step (See Chapter R.13). 
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R.14.4.4 Use of measured data  


It is important to recognise that available workplace exposure data have a role not only in the 
process for developing any Exposure Scenario (ES), but also in evaluating the effectiveness of the 
recommended risk management measures (RMMs). As the Exposure Scenario describes those 
RMMs and operational conditions (OCs) sufficient to control workplace exposure to below the 
DNEL of the substance, workplace exposure monitoring constitutes a valuable tool for helping DUs 
to determine the integrity and validity of the exposure control advice received from further up the 
supply chain. Extensive guidance has been developed on how exposure monitoring strategies can 
be developed and implemented to evaluate the effectiveness of recommended risk management 
advice (CEN 1995). Generally, the process for developing any Exposure Scenario would not 
normally require new exposure monitoring to be initiated, but, rather, the process needs to take 
adequate account of available exposure data from actual, analogous and modelled sources.  


The purpose of the exposure assessment in a Chemical Safety Assessment is to assess the 
exposure levels that relate to the described Operational Conditions (OC) and Risk Management 
Measures (RMM) in the Exposure Scenario. Because exposure, even in relatively well-defined 
situations, has substantial variability, it is important to assess the so-called ‘reasonable worst-case’ 
exposure level. This is a level at the higher end of the exposure distribution in the Exposure 
Scenario that may occur in specific circumstances leading to higher exposures than the expected 
averages within that Exposure Scenario, e.g. high production rates or high temperatures with 
limited natural ventilation. Such a reasonable worst-case level will occur in a minority of the cases 
within the Exposure Scenario, but is realistic. It excludes cases which are clearly outside the scope 
of the Exposure Scenario, such as exposures after serious accidents or exposures in situations 
where workers do not follow the instructions or do not use the required RMM. By using the 
reasonable worst-case value instead of the maximum or worst-case value the influence of 
occasional outliers in exposure distributions is reduced. 


The ideal situation would be that sufficient exposure measurements are available for a defined 
Exposure Scenario to enable a judgment to be made that the chosen RMMs (and OCs) are 
adequate (see Chapter R.13) to control exposures to levels below the DNEL. However, such a 
judgment implies that a) sufficient data are available that are representative of the range of 
conditions that any Exposure Scenario might be expected to cover, and b) that the quality of the 
data are such that their inherent uncertainty is not too large to usefully apply the data. In this 
respect, there are no ‘hard rules’ that define what constitutes ‘an adequate number of exposure 
measurements’ that should be available for developing any Exposure Scenario; it is only correct to 
assume that ESs that reflect broad and general or generic activities are likely to require more than 
those which relate to a specific situation.  


Although measured data may be available for many uses of common substances, especially those 
that are perceived as posing a risk, this will not be the case for uncommon uses or infrequently 
encountered chemicals. However, suitable measured data for analogous substances and/or 
modelled estimates of the exposure may be available. In many situations, different forms of 
exposure data will be available and it will be necessary to combine these in a manner that respects 
both their inherent qualities as well as the preferred hierarchy that available data should have 
within the process for ES development.  


In the following, the person making judgements on measured data is called the “assessor”, since 
this may be a person representing a manufacturer or importer (M/I), a formulator, a sector specific 
organisation, or a single company. In many cases, measured data will be taken into account. 
These data may be gathered from: 


 a database of measured data; such a database could be owned by the registrant (e.g. data on 
measurements during manufacture) or by a government or research institute (e.g. data from 
compliance testing of research);  


 surveys of occupational exposure (e.g. for a substance, for a branch) found in the public domain;  


 data gathered by the manufacturer/importer/supplier/trade association of a substance outside 
the public domain.  
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The measurement data may be related to the substance as such (which is preferred) or to 
analogous substances. In addition, the measured data may present either exactly the situation of 
the scenario or an analogous situation (e.g. gluing instead of brush painting). For the purpose of 
exposure assessment, analogous data are either data based on similar operations, using the same 
substance or data based on the same operation, but for similar substances. It is considered that 
most substances will have analogous ‘markers’, i.e. substances that can be used if data on the 
assessed substances are not available or are insufficient. Whilst not providing equivalent reliability 
in terms of their status in the hierarchy of preferred data (Table R.14-1), such data on ‘markers’ 
provide information which is more valuable than that obtained from modelled estimates.  


When using data from analogous substances, the M/I must ascertain that his estimation gives a 
result on the safe side. For example, an estimation based on data from a more volatile substance 
is on the safe side, while an estimation based on data from a less volatile substance is not on the 
safe side – it may lead to an underestimation of risk. For example, suppose that an exposure 
estimate is required for the use of xylene as a cleaning solvent in the printing industry and no (or 
little) measured data are available. If data are available describing the same activity for another 
solvent (possessing similar physico-chemical properties, and somewhat higher volatility e.g. 
toluene), then these data can be considered analogous and used in the manner described in more 
detail in Table R.14-1. However, the estimation of toluene exposure based on xylene exposure 
should not be done, as toluene is clearly more volatile. Volatility is a very important parameter for 
inhalation exposure and comparability should be justified. Similarly, if an exposure estimate needs 
to be made for discharging e.g. zinc oxide powder, but no data can be identified, then it is 
acceptable to use the data for another dusty solid which is handled in a similar manner. In such a 
case attention should be given to comparability in dustiness or, if information on dustiness is not 


available, on particle size as a surrogate of dustiness5 . 


To assist in the interpretation of measurement data, or in the generation of modelled data, good 
quality, specific information on the processes in which the substances are used, is required. It will 
enable exposures to be characterised sufficiently to obtain the best estimate of exposure via all 
routes. For this purpose, certain core information requirements on determinants have been defined 
(see Guidance Part D). These should be sought and incorporated into any exposure estimation, 
regardless of whether or not there are supporting measured data available. The assessor will need 
to carefully consider all available relevant information. Even when measured data are not available, 
assessors still need to have all of the descriptive data in order to use exposure models.  


R.14.4.5 Selection and interpretation of measured data  


General aspects  


Measured data should be representative for the exposure scenario they are applied to. It is 
recommended to check whether or not data are available from different sources, including branch-
specific projects, risk assessments carried out under the Existing Substances Regulation, and the 
scientific literature. Exposure data are collected for many different purposes, including compliance 
with national health and safety legislation. The suitability of any data used needs to be assessed 
as the purpose for which it was collected may affect how it can be used in a REACH exposure 
assessment.  


M/I may have to consider the use of their substances in several branches or, in special cases, for 
only one DU. Each situation may have different requirements in relation to the measured data. In 
the first case, they will have to be representative for the whole branch, whereas in the second case 
the data only need to represent the situation in a single company.  


                                                 


5 Particle sizes of produced solids and dustiness in practical use is not very well related, so the use of data from 
substances of comparable particle size results in more uncertainty than the use of data from substances of comparable 
measured dustiness. 
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When using data from broad exposure situations, care should be taken that the data are indeed 
representative of the exposure situation to be assessed. When e.g. data are used from a data set 
described as “gluing”, it should be evaluated whether the specific types of gluing to be assessed in 
the CSA are indeed sufficiently covered by the types of gluing in the measured data set. Issues to 
be evaluated include the similarity in technology (e.g. level of automation), similarity in scale of the 
processes (gluing small parts is quite different from gluing flooring in offices) and the potential 
subgroups within the broad data set that could be better described by their own specific 
Operational Conditions, Risk Management Measures and resulting exposure levels. For 
manufacturing processes of chemical products a differentiation may be warranted e.g. between 
general operations, loading and unloading activities and maintenance work. 


Where exposure measurements are available, it should be possible to link them to the OCs and 
RMMs described in an Exposure Scenario. The information could be expected to include:  


 Raw data reflecting personal exposures (comprising single data points) listing: measured 
concentration; units of concentration; sampling duration; duration and frequency of relevant 
exposures; description of sampling; analytical methods and tasks undertaken during the 
monitoring period.  


 Where necessary, annotations explaining apparent anomalies. Data should cover personal 
exposures over the working shift and/or describe short-term and/or peak exposures where acute 
hazards exist and/or where major tasks are undertaken which could give rise to significant 
exposure. Data collected using static samplers should only be used in the exposure estimation if 
there is sufficient information provided to demonstrate how they reflect personal exposures or 
that they provide a conservative estimate of personal exposures (i.e. that in this situation 
personal exposure levels would be lower than results from static samples). Air samples should 
be taken at breathing zone height and in the immediate vicinity of workers. If there is a large 
quantity of pooled and statistically evaluated data available, these data may be used provided 
that the methods used to do this and reasons for using data from static sampling are made 
clear. The raw data should be available for the assessor (and for the evaluator of the exposure 
assessment) to examine them if needed. 


 Details that enable the reliability and representativeness of the data to be confirmed have to be 
assessed. These include considerations such as:  


o Quality assurance information providing evidence that data have been collected and 
analysed according to officially recognised protocols and methods, e.g. ISO/IEC 
17025:2005, to describe the requirements for the quality assurance information, the data 
collection, the quality of the protocols, inter-laboratory quality assurance, the sampling 
strategy, etcetera, clearly. 


o When and why were the data obtained?  


o Do the data cover the use(s) including processes, activities and RMMs defined in the 
exposure scenario?  


o What were the conditions at the time of the measurement, e.g. normal or abnormal?  


o Were the data collected according to general requirements for the measurement of 
occupational exposure to chemical agents e.g. EN 482:2012 (CEN 2012) and 
measurement strategy e.g. EN 689 (CEN 1995) and validated analytical methods?  


o Do the data reflect past or present practice within the industry?  


o Do the data reflect conditions in one company or are they representative of the industry? 


Inhalation data 


Generally, at least 6 data points should be presented to adequately describe the exposure of a 
single work activity within one company, but many more (and generally no less than 12) would be 
considered necessary for an activity that was undertaken in a sector of industry. The exact number 
of data points needed for the risk assessment very much depends on the confidence in the data, 
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specifically in the representativeness and level of ‘fit’ between the data set and the situation to be 
assessed, as well as on the margins between DNELs (or DMELs) and the measured exposure 
levels (see Table R.14-2). The quality of an assessment based on only a discrete measurement 
data set depends on the sample size, the spread in the data and the homogeneity of the dataset 
(probably related to the variances in the exposure scenario). The confidence related to the 
estimated value taken for the exposure is higher with larger sample sizes and more narrow 
distributions. The broadness of scope of the situations measured and their ‘fit’ to the situation to be 
assessed is also very important. Assessing exposure for broad exposure situations needs much 
more data to ensure sufficient coverage of the broad situation and to enable evaluation of 
potentially relevant subsets. Another important factor is the difference between the surrogate 
exposure level and the limit value involved (the appropriate DNEL), called the RCR. Table R.14-2 
presents a practical example of how to estimate how many data are needed to ensure that the data 
is robust enough to provide sufficient confidence that the true reasonable worst-case value is 
below the DNEL. It should be noted that data from one company is unlikely to be representative of 
a whole industrial sector. 


Table R.14-2 suggests some rules of thumb on the number of data points needed for sufficient 
confidence in the estimates based on the dataset. The different levels of variation and/or 
uncertainty in the exposure data and the size of the derived risk characterisation ratio (RCR) drive 
the desirable number of data points to ensure that there is a high confidence in a true RCR below 
of 1 (loosely based on a table in Milz et al., 2006). 


Table R.14-2: Indicative number of measurements needed to determine confidently that the true 
RCR is below 1 


 RCR : <1 - 
0.5 


RCR : <0.5 - 
0.1  


RCR : <0.1  


  N N N 


Low^  ~20-30  12-20  6-12  


Moderate
+  


~30-50  ~20-30  12-20  


Variation and uncertainty in the 
data$ 


High*  >50  ~30-50  ~20-30  


N= number of samples 
RCR = Risk Characterisation Ratio  
$ Variation and/or uncertainty can be caused by on the one hand true variation in exposure (as indicated by a 
measure of variation) and on the other hand by lack of knowledge about how representative the data are for 
the situation to be assessed. 
* High: a high geometric standard deviation (GSD) in the measured data (e.g. > 3.5) or the 
representativeness of the data is suspected to be significantly uncertain for the situation to be assessed. 
+ Moderate: a moderate GSD (e.g. 2 – 3.5) and/or the representativeness of the data is questionable.  
^ Low : a low GSD (e.g. < 2) and the data can be considered representative for the situation to be assessed. 
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The use of Table R.14-2 is illustrated by the following examples. If the (expected) variation in the 
exposure is high and/or if the uncertainty regarding the representativeness of the dataset is high 
and if the RCR based on the estimated reasonable worst-case value is close to 1, a high number 
of data points (e.g. > 50) is needed to provide sufficient confidence that the real RCR is below 1. 
However, if the dataset is known to exactly fit the exposure scenario, there is limited variation in 
the exposure and the RCR based on the estimated reasonable worst-case is between 0.5 and 1, a 
dataset of 12 to 20 data points provides sufficient confidence in a true RCR < 1.  


In order to obtain representative inhalation exposure measurements the duration and time of the 
monitoring should be carefully chosen. In addition, the data should be capable of properly 
representing exposure throughout the whole of the time-weighted average reference period 
(normally 8-hour). 


Ideally, in order that data can be viewed as being representative for the exposure scenario, they 
should be collected using randomised sampling strategies. Information collected using non-random 
strategies, e.g. worst-case sampling as part of a compliance programme, will be biased, for the 
purposes of exposure assessment. Whilst such data can be useful in describing some exposure 
scenarios, it should only be used if sufficient contextual information is available.  


The bias in the data should be acknowledged. Any significant bias within the data should be 
identifiable, at least in qualitative terms, and dealt with where appropriate. Bias alone should not 
exclude data from consideration; e.g. the removal of high-end exposures due to leaks, spills, etc. It 
should be identified and acknowledged.  


Particle size  


If exposure to dusts takes place, an indication of the particle size distribution of the dust should be 
provided. This information is useful for the estimation of uptake through inhalation, because the 
biological uptake – and resulting systemic availability of the substance - may depend on the 
deposition location in the airways. This deposition location in turn depends on the particle size 
distribution. The percentages of inhalable dust (100 micrometers or less), respirable particles (10 
micrometers or less) and ultrafine or nanoparticles (below 100 nm (0.1 µm)) are very relevant for 
health effects. For measured data on dusts, as a minimum the size selection characteristics of the 
sampling methods used should be provided.  


Dermal data  


Many of the factors which influence other forms of exposure, such as the way a job is done, 
environmental conditions, and human factors introduced by the interface between workplace and 
operator, also influence the magnitude of potential dermal exposure. Contamination will rarely be 
evenly distributed over the body. In some cases it will occur on areas well protected by personal 
protective equipment (PPE) or clothes, whereas in other cases the exposed skin, or even areas 
beneath protective clothing, may be contaminated. Knowledge of the distribution of contamination 
on the body may lead to a more effective risk assessment. Ideally real representative exposure 
data should be used to assess the health risks arising from dermal exposure.  


The approach to assessment of dermal exposure is to use measurement data for scenarios when 
they are available (including use of analogy reasoning) and to use appropriate models if measured 
data on the scenario are not available.  


Measured dermal exposure data should include information on: surface area sampled (cm2); mass 
of contaminant (mg); mass per unit area (mg/cm2); duration of sampling/exposure (minutes); 
frequency of exposure (number of times per day that separate exposure situations occur, e.g. 
number of batches produced per day); duration of exposure periods; sampling method and the 
composition of any mixtures, with specific attention to the concentration of the assessed 
substance. This information should be complemented by a description of the tasks during the 
performance of which the exposure occurs. 


Supporting information should include details of workwear worn, differentiating between general 
workwear and protective clothing and equipment, and details of personal hygiene. Potential 
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exposure from unclean general workwear (that actually represents exposure from previous 
exposure situations) should not influence the results that need to be used for specific exposure 
scenarios. 


There are not many measurement data for dermal exposure. A good source is the RISKOFDERM 
project that has resulted in large number of measurements, reports and publications. The project 
also resulted in development of an expert model for estimating potential dermal exposure (see 
Section R.14.5.2).  


During handling of corrosive or hot substances the use of protective gloves and other equipment, 
such as face shields, aprons and good work practices are required. As a result, direct dermal 
contact occurs only occasionally. Therefore, repeated substantial daily dermal exposure is unlikely. 
For properly labelled corrosives, the emphasis in the CSR and ES should be on the presentation of 
adequate risk management measures, rather than on the assessment of the risks from dermal 
exposure. However, effects due to other properties of the substance may need to be assessed. If 
during the use of a corrosive substance mixture diluting/mixing occurs which results in a mixture 
without corrosive properties then dermal exposure to this mixture should be assessed, i.e. 
repeated dermal exposure cannot be disregarded.  


For highly volatile substances, dermal exposure is reduced because of the shortened retention 
time of the substance on the skin. In Appendix R.14-1 an equation for calculating the evaporation 
time is given. The evaporation time should be considered in relation to the absorption rate to 
provide an indication of the relative percentages of external contaminants that are either absorbed 
by or evaporate from the skin.  


This exposure reducing effect due to evaporation cannot be considered if workers have continuous 
direct contact with the substance. Furthermore, to take the fast evaporation of a substance into 
account, non-occlusive dermal exposure has to be the predominant exposure situation. However, 
there are scenarios (e.g. production and further processing in the chemical industry) for which the 
unhindered evaporation of substances from the skin (or the protective clothes) is likely. 


Biological monitoring  


When available, biological monitoring data can be used within the exposure assessment. It can 
add value to the exposure assessment process by providing information that enables a better 
understanding of the nature and extent of the total exposure, through all exposure routes. 
Biological monitoring information serves as an additional data point that helps to both better 
characterise exposure and further reduce the uncertainty surrounding the effectiveness of control 
measures in the workplace, including PPE. However, biological monitoring information requires 
careful interpretation by experienced practitioners. Sufficient information must be provided to show 
the relevance of the biological monitoring data to the substance, jobs and/or tasks. The half-lives of 
substances measured by biological monitoring determine whether or not a measured result is 
representative of a day’s exposure or a longer period. For example, in some cases taking one 
blood sample at the end of the day is appropriate, whilst in other cases a full day pooled urine 
sample (24 hours) should be used.  


Biological monitoring information reflects actual exposure, i.e. it indicates that exposure has 
occurred and that absorption into the body has taken place. However, together with further 
information (e.g. point and time of the sampling) it sometimes indicates the primary route of 
exposure or the relative proportions that different exposure routes contribute to total dose.  


Biological monitoring information should be seen as equivalent to other forms of exposure data (i.e. 
as having neither greater nor lesser importance than) e.g. airborne contaminant measurements. 
Biological monitoring data must also meet all of the quality requirements that relate to other forms 
of exposure information. That is, it must be of a high quality and representative for the 
circumstances it is intended to describe. For a number of compounds, biological monitoring is well 
established and described (in terms of methodology, analytical quality assurance and control 
parameters and pharmacokinetics). For the majority of substances however, methodology is still 
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under development and essential features, such as quality control standards and programmes are 
lacking.  


It should also be remembered that biological monitoring results reflect an individual’s total 
exposure to that substance through any relevant route and from any source, i.e. from consumer 
products, and/or from the environment and not just occupational exposure. In the case of 
confounding variables it may difficult to link biological monitoring data to specific Exposure 
Scenarios, even though in many cases occupational exposure is the most influential. 


For biological monitoring data a number of parameters should at least be mentioned. These 
include the exact parameter measured, the sampling strategy (e.g. spot sample at the end of the 
working day, or 24 hour sample), the biological half-time of the measured substance and any 
information that may help in the interpretation of the data. Biological monitoring data should be 
presented with the same core information as data on inhalation or dermal exposure to enable 
proper interpretation of the outcome in relation to working conditions. Where available, established 
relations between biological monitoring levels and inhalation (or dermal) exposure levels should be 
presented. A clear presentation of the meaning of the biological monitoring data in relation to 
inhalation and dermal exposure levels, exposure duration and possible health outcomes should be 
provided.  


In order to make use of biomonitoring data, it is necessary to compare measured data to either a 
DNEL for the relevant biomarker or to an external DNEL. Where comparisons are being made to 
an external DNEL it is necessary to have data to indicate the relationship between levels of the 
biomarker and the external dose metric on which the external DNEL is based. The toxicokinetic 
properties (e.g. absorption percentages) that form the basis for the relationship between the 
biomarker and external dose metrics should be clearly described. The comparison of biomonitoring 
data with DNELs is further described in Chapter R.8. 


Uncertainty and statistics  


There are various uncertainties relating to occupational exposure assessment. These are:  


 measurement uncertainties (including those arising from the sampling method);  


 selection of measurement results;  


 uncertainties of model results;  


 assessment uncertainties.  


If any of the sources of uncertainty or variability are ignored or at least some indication of their 
likely impact on the final assessment is not given, this will lead to assessments which will have 
doubtful precision and accuracy. All of these uncertainties and variabilities need to be considered 
along with the uncertainties related to the interpretation of the toxicological data in the process of 
risk assessment. Uncertainties, specifically if they relate to the representativeness and 
appropriateness of measurement data in relation to the Exposure Scenario to be assessed, can in 
some cases be compensated for by using a more conservative estimator (see also Chapter R.19).  


The quality of exposure information and its applicability to the assessment process requires careful 
evaluation before it is incorporated into an exposure assessment. This evaluation should always be 
carried out using the expertise of occupational hygienists, rather than applying simple conventions 
or the rigid use of statistical methods. For example, account will normally need to be taken of the 
conditions under which the information has been collected, in order to establish how representative 
this information is, and hence the relevance and weight it will have within the exposure estimation 
process. Information collected when work processes go wrong may not be truly representative for 
routine operations, even though the data may be used to draw other conclusions on a variety of 
conditions. Conversely, large quantities of information collected on a substance from the routine 
operation of manufacturing plant will almost certainly not represent many downstream uses of the 
same substance.  
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Relevant expertise is also needed to enable proper use of statistics from measured data. For 
exposure estimates, the comparison of chronic DNELs or DMELs with the reasonable worst case 
full shift exposure level is needed. What level represents a reasonable worst case in measured 
data sets depends on the data set. In general, it is a level in the higher part of the exposure 
distribution. It should be chosen to ensure that the value is still very likely to be relevant as a long 
term estimate for most workers, also in cases where broad scenarios contain (potentially unknown) 
subgroups of workers that have a systematically higher exposure within the boundaries of the 
Exposure Scenario. Since broad scenarios will be described by just a few parameters of OCs and 
RMMs, there is ample room for subgroups to exist. 


Evaluating potential differences between subgroups can be very useful to prevent on the one hand 
underestimating risks (if the higher exposure of a subgroup is masked by many lower exposure 
levels of other subgroups) and on the other hand overly conservative requirements put on OCs  
and RMMs (if certain RMM are e.g. only needed for a high exposure subgroup and not for the total 
exposed population). Based on such analysis the registrant may choose to develop a separate 
exposure scenario for the highly exposed subgroup. 


If the registrant intends to base the exposure assessment on sets of measured data, some general 
rules should be considered when selecting the representative value (for the reasonable worst 
case) from the exposure distribution: 


 Evaluate whether the available exposure data set is generally adequate for deriving an exposure 
estimate that reflects the conditions of use described in the exposure scenario. If yes, select the 
appropriate percentile.  


 It is recommended to select the 90th percentile of an exposure distribution reflecting the whole 
spectrum of conditions of use described in a particular exposure scenario.  


 Under particular conditions other percentiles may appear applicable as well. A justification 
should be provided in the CSR. 


o It may for example be appropriate to use a 75th percentile if the measured data set 
represents only the worst case situation but is applied to characterise a broader range of 
conditions, and where the real percentage of exposures exceeding the selected value 
will be much lower than 25% (see Example R.14-1).  


o Another case for possible use of lower percentile could be a well defined, high quality 
data set referring to homogenous (narrow) exposure conditions, characterised by a risk 
characterisation ratio clearly below 1 and being fully representative for the OC and RMM 
described in the exposure scenario. 


The 50th percentile or median of measured data is not recommended as the estimator for worker 
exposure in a chemical safety assessment.  


 


Example R.14-1: Exposure estimations in different settings 


An Exposure Scenario is ‘rolling and brushing of paint containing substance X’. The paint can be 
used throughout Europe, both indoors and outdoors and in all seasons. A paint containing 
substance X can contain a relatively high or a relatively low percentage of X (e.g. between 5 and 
30 %). The Exposure Scenario should cover all possibilities. The worst case situation within the 
scenario may be workers using paint with 30 % of X indoors in the summer in Southern Europe. 


A large dataset is available that presents measured data from measurements in Europe, where no 
information is available on percentage of X in the paint, on the area in Europe where 
measurements were taken or on the temperatures at the times of measurement. In this case a high 
percentile (e.g. 90th percentile) of the exposure distribution should be used as a reasonable worst 
case.  
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If, however, there is a very specific data set for workers in Southern Europe using paints with high 
percentages (30 %) of X, and the scenario is meant to also cover situations with lower expected 
exposures (low percentage of X in paint used and low temperature during measurements) the use 
of a lower percentile, such as the 75th percentile could be considered. All the data available and 
assumptions made in the handling and interpretation of the results, need to be justified and 
documented in the CSR. 


Another parameter that cannot generally be recommended is the maximum of a data set. Since 
worker exposure tends to have a skewed (often lognormal) distribution, there is generally a small 
possibility of a very high exposure level. Many large data sets have one or two high values and 
therefore a very high maximum. This maximum level is not representative of the reasonable worst 
case and will overestimate the risks. Of course, if the maximum of a large representative data set 
is clearly below the DNEL, the conclusion of safe use can also be drawn by using the maximum as 
estimator for the exposure level. Such a maximum could be related to high exposure values 
representative for a specific sub-group, which may warrant a specific exposure scenario.  


R.14.4.6 Acute exposures  


Exposure to some substances may lead to acute health effects. If a substance is classified for 
acute effects and ‘peak exposure’ is likely to occur, an acute DNEL should be derived (Chapter 
R.8). Exposure situations without ‘peak exposure’ (i.e. an acute exposure level clearly higher than 
the related full shift exposure level) are very rare. Therefore, in most cases a classification for 
acute effects should lead to an acute DNEL. In order to provide a relevant estimate of exposure the 
assessor should request acute exposure data. If such data are available they should be evaluated 
in the same way as described earlier. Where the data are of sufficient quality and reliability they 
can be used to provide a reasonable worst case and typical value for acute exposure. In the risk 
assessment the comparison should be made with a relevant DNEL, e.g. an acute DNEL.  


The relevant duration of ‘acute exposure’ and ‘acute DNEL’ is not specifically defined. Very short 
durations (seconds to minutes) are only seldom assessed and then mostly by direct reading 
instruments. On the other hand, the closer the relevant exposure duration is to a full shift, the less 
relevant a differentiation between acute and full shift exposure is.  


For inhalation exposure peak exposure could generally be considered to be the exposure 
averaged over 15 minutes (Chapter R.8). This corresponds well with the STEL value (short term 
exposure limit) for 15 minutes exposure duration used in the worker protection legislation (EC 
2000). The documentation of the measured data should always include the sampling time as 
accompanying information. 


The aim of assessing acute exposures may differ from that of normal 8 h exposure assessment. 
The type of acute effects should be taken into account in assessing short term exposure. For 
substances that may cause lethal effects after a single acute exposure, exceeding certain values 
cannot be allowed at all. It might be important to detect the high peak exposures for e.g. respiratory 
sensitisers. For substances whose acute effects being transient and not very severe are not the 
first signs of long-term effects, a certain probability of occurrence may be considered acceptable. 
Because acute effects may occur immediately after exposure, after a brief period following 
exposure or after only one or a few consecutive exposure events, the exposure estimator to be 
compared with the acute DNEL should generally be a high percentile of the exposure distribution of 
acute exposure measurements e.g., the 95th percentile could be suggested as the reasonable 
worst-case estimator of short term exposure for effects that are reversible and not severe. 


Acute exposure measurement data, due to their nature, are more variable than corresponding full 
shift exposure levels in the same situation. Acute exposure values are also related to each other, 
especially acute exposure values measured just before or just after each other. Based on this 
knowledge, the relation between parameters of acute and full shift exposure distributions have 
been calculated (Kumagai and Matsunaga 1994). The 95th percentile of 15 minute exposure data is 
about twice the 90th percentile and 4 times the 75th percentile of full shift data collected for the 
same situation. 
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Measurements of acute exposure can often be aimed at tasks or conditions with the highest 
expected exposures. In this case, similar numbers of measurements are needed as for full shift 
exposures. However, when moments of high exposure are difficult to predict and acute exposure 
measurements are taken randomly during a shift, more measurements are needed. Generally, a 
minimum number of 20 short term exposure measurements is recommended for a reasonably 
certain estimation of the 95th percentile of the acute exposure distribution. For data sets with a 
rather uncertain fit to the Exposure Scenario, with a known very large variability or with a 
reasonable worst case close to the short term DNEL, substantially higher numbers of 
measurements may be needed to consider the data set a robust data set.  


R.14.4.6.1 Estimating acute short term inhalation exposure  


This chapter gives guidance on how to estimate reasonable worst-case acute inhalation exposure 
levels when only full shift exposure levels or estimates are available. Because of concern related to 
chronic health effects caused/contributed to by exposure for airborne substances, occupational 
exposure limits are mainly set for full shift (8 hour) exposure. Therefore in many worker situations 
only full shift exposure levels or estimates are available. Exposure models, e.g. ECETOC TRA, 
also focus on full shift exposure levels. If acute effects are also of concern, an estimation of the 
acute exposure levels is also needed for the risk assessment. It is possible to extrapolate full shift 
exposure levels or estimates to derive acute exposure estimates (see the above paragraph on 
acute exposure measurement data). This statistical extrapolation can be used for substances with 
less severe and generally transient acute effects, but not for those with severe acute effects, e.g. 
death after short term exposures.  


The basis for the extrapolation from full shift exposure estimates to acute is the fact that most 
exposure distributions tend to be (more or less) lognormal and that the geometric mean (GM) and 
Geometric Standard Deviation (GSD) of such distributions with different averaging times are 
related (Kumagai and Matsunaga 1994). Percentiles of lognormal distributions can be calculated 
from the GM and GSD and therefore the percentiles of distributions with different averaging times 
are also related. The percentile to be used as reasonable worst case estimator is not a fixed 
percentile, neither for full shift nor for acute exposure data. For full shift estimates, based on the 
(uncertainty) of the data and the assumed fit of the estimated situation to the situation under 
assessment a 75th to 90th percentile could be used. For acute exposure estimates, due to the 
acute nature of the effects, a relatively high percentile would probably be needed. 


Acute reasonable worst-case values can be derived from full shift values by using a multiplication 
factor. This factor depends on the conservativeness of the reasonable worst-case short term value 
required, i.e. on the percentile of the acute exposure distribution that is considered to be the 
reasonable worst-case value. It also depends on the percentile that was used as reasonable worst-
case value for the full shift and on the variability within the Exposure Scenario in the full shift 
exposure levels. A number of default factors have been derived, based on equations from Kumagai 
and Matsunaga (1994) with corrections for autocorrelation relevant for the extrapolation between 
the short term (15 minutes) averaging time and the full shift. In Table R.14-3 the factors by which 
the full shift reasonable worst case should be multiplied to estimate an acute reasonable worst 
case value are presented. The relationship between 95th or 99th percentiles of 15-minute exposure 
distributions and 75th or 90th percentiles of 8-hour distributions are complex curves, depending on 
the GSD of the 8-hour distribution (Appendix R.14-2). In most cases the curve increases with GSD, 
but the curve relating 95th percentile of 15-minute exposure with 90th percentile of 8-hour exposure 
peaks at low GSDs. Therefore the extrapolation factor for high GSDs is in this case lower than for 
low GSDs. 


 


17 







Chapter R.14: Occupational exposure estimation Version 2.1 – November 2012 
 
 
Table R.14-3: Multiplying factors to generate acute reasonable worst-case value from full shift 
values  
(Based on calculations using equations from Kumagai and Matsunaga (1994)) 


Situation Full shift reasonable worst 
case = 75th percentile 


Full shift reasonable worst case 
= 90th percentile 


Acute 
(15 minute average 
 estimator 


95th 
percentile 


99th percentile 95th percentile 99th 
percentile 


Not very high variability 
(default)a) 


4 20 2 6 


Very high variabilityb) 6 40 1.5 10 


a) In general there is substantial variability in worker exposure levels. Use these values when the variability is 
unknown, but there is no reason to assume that the variability is very high, or if the GSD of the full shift 
exposure distribution is up to 6. 


b) In some cases day to day variation in exposure is very high, e.g. when activities generally require limited 
opening of systems and manual intervention, leading to generally very low exposures, but some activities 
that occur infrequently require opening of systems and manual intervention, leading to very much higher 
exposures. Use these values if this is the case or if the GSD of the full shift exposure distribution is above 6. 


 


Full shift estimates in the ECETOC TRA are assumed to represent the 90th percentile of the 
exposure distribution. It is also assumed that in general the variability will not be very high. 
Therefore, it is recommended to multiply a full shift ECETOC TRA estimate by a factor of 2 to 
estimate the 95th percentile or a factor of 6 to estimate the 99th percentile of the related short term 
exposure distribution. For full shift estimates with models providing percentiles of the output 
distribution (e.g. Stoffenmanager) the factor to be used depends on the percentile used for the full 
shift estimate.  


The above mentioned method should not be used if it is clear that acute exposure levels are not 
lognormally distributed, e.g. if there is only one 15 minute exposure period on each day with no 
exposure during the remainder of the day. In such cases specific estimates should be based on 
data or model estimates for the specific exposure periods. Further guidance on assessing acute 
inhalation exposure is presented in Appendix R.14-2. 


R.14.4.6.2 Acute dermal exposure assessment 


Inhalation and dermal exposure as well as the methods to assess the exposures have different 
characteristics. Therefore, the derivation of short term exposure estimates for dermal exposure is 
not similar to that for inhalation exposure. 


For possible systemic effects caused by dermal exposure, consecutive or repeated short term 
sampling is often not feasible. Dermal contamination on the surface of the skin may in real life be 
variable over a shift, due to a complex combination of contamination and decontamination 
processes. This would lead to a possible ‘peak internal dose’6 if there is a high dermal absorption 
rate (in μg/cm2/min) during, or briefly after, periods of higher contamination of the skin. If the 
dermal absorption rate is low, the effect of variation in dermal exposure will not be transferred to 
internal exposure because the variation will be flattened out before absorption takes place: the 
contaminant will stay on the skin until it is finally removed (intentionally or by incident) or absorbed. 
In these cases internal peak doses will rarely occur.  


                                                 


6 The terms ‘peak exposure’ and ‘short term exposure’ are not precisely defined, leading to possible differences in 
interpretation. In this paragraph ‘short term’ and ‘peak’ exposure are considered to be similar and are defined as a clearly 
higher exposure than the full shift average occurring over short periods, e.g. from a few minutes up to an hour. 
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R.14.4.7 


Most existing dermal exposure measuring methods, with the exception of special techniques, 
remove what is on the skin (or on sampling media on the skin) at the moment of sampling. 
Monitoring of short term dermal exposure levels necessitates special expertise in skin exposure 
assessment and good knowledge of the activity being studied. 


Dermal exposure models derive either exposure levels for the full exposure period or 
contamination levels in mg/min, which should be multiplied by the duration of exposure to calculate 
exposure estimates for the full exposure period. They do not deliver values that can be used for 
‘time weighted averaging’ over repeated samples. 


Based on the methods and characteristics of dermal exposure, it is pragmatic to assume that short 
term exposure to the skin will give rise to lower exposure levels and internal doses than if the skin 
were repeatedly or continuously exposed for a full shift. On this basis, it would be precautionary to 
use long-term dermal exposure values to assess the risks for systemic effects that occur from short 
term dermal exposures. The long-term dermal exposure value should be compared with DNELs 
derived for systemic effects for long-term dermal exposure. 


Exposure estimation for local effects on the skin uses other units (μg/cm2) and is driven to a 
greater extent by the concentration of the assessed substance in the contamination reaching the 
skin than by the total contamination over the full exposed area. The exposure associated with the 
maximum percentage of substance in the product should therefore be used as the basis for 
estimating acute local skin effects. 


Use of exposure estimation tools 


The currently available tools for first Tier occupational exposure estimation have been developed 
to be at the same time simple-to-use and inherently conservative. They are therefore best used as 
initial screening tools i.e. they enable a defined range of OCs and RMMs to be identified and 
evaluated quickly. 


In principle the determinants listed in Section R.14.4.3 need to be known for Tier 1 exposure 
assessment modelling and description of exposure scenarios (the relevant input data depends on 
the model used). In the following section the preferred Tier 1 tool (ECETOC TRA) is described in 
Section R.14.4.8. In Section R.14.4.9 another first Tier tool, the EMKG-Expo-Tool is described. In 
Section R.14.5 higher level assessment tools are presented. 


Limited comparisons of the tool-predicted exposure with available measured data (independent 
data-sets) show a reasonable correlation for all the tools described in more detail in the following 
sections. Nevertheless, there is room for improvement. This is especially the case for inhalation 
exposure to particulates or aerosols, which is more complicated to model and predict. Moreover 
particulates have not been investigated as much as volatiles, leading to a more uncertain 
prediction of exposure, including potential underestimation of worst case exposure concentration 
for particular activities (or process categories).  


If use activity/process categories are one of the input parameters (determinants of exposure) 
choosing the most appropriate activity/process category for a given activity at company level is the 
individual choice of the user. These choices and potential mistakes related to them also impact on 
the “validity” of an exposure prediction.  


Registrants need to be aware that exposure prediction based on the tools described in this 
guidance cannot be considered as finally “validated” in a strict sense. Experience in using the tools 
and increased availability of more exposure information over the next few years will lead to further 
development of the tools and the related models. Comparing the results with measured data or 
using more than one model in parallel for prediction reduces the uncertainty in risk characterisation 
in a practical assessment case.  
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R.14.4.8 ECETOC TRA tool for occupational exposure 7 


This section describes the methods employed in the determination of exposure for the worker 
aspects of the ECETOC Targeted Risk Assessment. ECETOC developed the approach to assess 
the health and environmental risks from the supply and use of chemicals. This section presents the 
methodologies developed to estimate inhalation and dermal worker exposures. The ECETOC TRA 
assessment is also provided in an integrated version which allows the user to perform worker, 
consumer or environmental assessment via one interface. All ECETOC TRA tools can be 
downloaded free of charge, after completing the download request form from 
http://www.ecetoc.org/tra. The integrated version can also be used to carry out batch calculations: 
calculating several exposure scenarios at once (for workers, consumers and the environment) in a 
batch mode. 


For occupational exposure the ECETOC approach uses established exposure prediction models 
(EASE with documented modifications by industry experts) but introduces a more precise, 
structured and simplified approach in order to make it amenable to a more rapid assessment and 
to a wider user community. The approach also uses the common practice in the workplace that, by 
using a suitably conservative exposure prediction model which leads to a demonstration of low risk 
for a specific scenario of use, eliminates the subsequent need to collect and use measured 
exposure data for another assessment of the same scenario.  


The concept for the worker exposure was to provide the user with the risk assessment 
methodology that selects the Process Categories (PROCs) for the broad sector of use (either 
industrial or professional) of a substance, and then enables further modifications by selecting 
exposure control (Risk Management Measures). For guidance on the type of RPE leading to the 
required reduction in exposure the tool refers to COSHH Essentials sheets, available at: 
http://www.oehc.uchc.edu/news/Control_Guidance_Factsheets.pdf.  


The assessment as an output is a simple description of the type and basic conditions of use which 
can then be translated into a calculated exposure using an exposure model. The calculation basis 
of the approach is a modified version of the EASE (Estimation and Assessment of Substance 
Exposure) exposure model version 2.0, developed by the UK Health and Safety Executive (HSE 
2003). The following text gives a description of the ECETOC TRA tool (version 2010).  


Strengths  


 Clear structure  


 The process categories (PROCs) as applied in use description in Chapter R12, can be easily 
linked to exposure estimates based on the TRA 


 Ability to predict both inhalation and dermal exposures for any chosen scenario 


 Duration of process/activity/operation unit is taken into account  


 Exposure scenarios based on EASE and expert input from industry stakeholders  


 The process type and the setting (industrial or professional) is taken into account in defining the 
effectiveness of the local exhaust ventilation   


 The percentage of a substance in a mixture can be used to iterate the inhalation exposure  


 The effect of respiratory protective equipment (RPE) is taken into account in inhalation exposure 


 Results of the assessment can be saved for later modification 


 There is the possibility to calculate several scenarios simultaneously. 


                                                 


7 Please note that a new version of the Tier 1 tool ECETOC TRA was released in 2012. However, the present 
corrigendum only addresses alignment with the CLP Regulation and minor editorial/changes and corrections. Thus, the 
reference to ECETOC TRA in the text are referring to the version 2. 
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Limitations  


The ECETOC TRA for worker is a first Tier tool. It is therefore intentionally limited in scope and 
detail. 


 It is not always easy to choose between ‘industrial’ and ‘professional’ use8 


 The amount of product used cannot be taken into account 


 Limited OC and RMM taken into account; e.g. no possibility to distinguish between automated 
(remote-controlled) and manual process 


 The percentage of a substance in a mixture is not taken into account for dermal exposure 
(ECETOC 2009). The percentage of a substance in a mixture is not considered for solids 


 Personal protective equipment for dermal exposure is not included 


 The type of RPE providing a defined level of reduction are not specified in the tool 


 The dermal exposure for some situations with local exhaust ventilation is underestimated 
compared to measured data (e.g. RISKOFDERM project). In the light of knowledge having 
become available since EASE was published, the LEV effect on dermal exposure assessment 
may sometimes be overestimated by the model  


Ways to compensate for limitations  


 Assume professional use if it is unclear whether a use best fits professional or industrial 


 Recalculate the dermal exposure level for substances used in mixtures at concentrations below 
100% outside the model by using the exposure modifying factors used in ECETOC TRA worker 
for inhalation exposure 


 Recalculate potential dermal exposure to actual dermal exposure (to account for Personal 
Protective Equipment) outside of the model 


 To be more confident on the dermal exposure prediction under LEV conditions, the assessor 
could continue with higher tier assessment (e.g., Riskofderm). He could also recalculate the 
dermal exposure level outside the tool by setting the effectiveness of the local exhaust 
ventilation regarding dermal exposure to “0” or any other value significantly below the 90 to 99% 
assumed in the TRA (to reach a conservative estimate). 


Applicability  


 Not applicable (directly) for non-mineral solids used at elevated temperature (e.g. molten). 


Status of validation 


 The output of the previous TRA tool has been validated against risk assessment results but not 
against measured exposure data sets. No systematic comparison between tool prediction and 
measured data sets have been published so far. 


R.14.4.8.1 Input data  


The input parameters for ECETOC TRA worker are  


 Molecular weight (needed for recalculation from ppm to mg/kg bw/day and for the recalculation 
to mg/m³) 


 Physical state of the substance (solid or not) 


 


8 In many cases this choice is clear, but there are some situations in which the difference may not be obvious. E.g. spray 
painting in a car repair shop, repair and building work at industrial sites and work in a small ‘wood working factory’. For 
more information, see ECETOC Report 107. 


21 







Chapter R.14: Occupational exposure estimation Version 2.1 – November 2012 
 
 
 Vapour pressure (liquids/gases) or dustiness (solids) 


 Process Category (PROC) 


 Whether the activity is industrial or professional 


 Whether the activity takes place indoors or outdoors 


 Presence of Local Exhaust Ventilation (LEV; only for indoor activities) 


 Duration of the activity (in classes) 


 Type of respiratory protection used 


 Whether the substance is used in a mixture 


 Concentration range of the substance in the mixture (in classes; only if used in a mixture). 


In addition to these inputs that are needed to calculate exposures, some values also need to be 
entered for substance name, CAS number and short scenario name, as they are required by the 
software. 


Vapour pressure and dustiness  


All input data are captured in the tool on an input data screen. The vapour pressure and dustiness 
are used to categorise the material as to its fugacity (tendency of a substance to become airborne 
from a heterogeneous system) as defined in an availability banding for an initial assessment. The 
term ‘volatility’ will be used in the rest of the description as a proxy for ‘fugacity’. The data are 
stored in the tool and used for assessment of worker exposures.  For metals the fugacity is based 
on the relation between process temperature and the melting temperature of the metal. This is 
accounted for in the choice of PROCs. Tables R.14-4 – R.14-6 presents the categories used by 
ECETOC TRA. 


Table R.14-4: General fugacity table 


Vapour pressure 
(kPa) 


Dustiness Fugacity  


>=0.00001- <0.5 Low  Low 


0.5 to 10  Medium  Medium  


>10 High  High  


Table R.14-5: Help on fugacity selection criteria  


General description Relative dustiness 
potential 


Typical materials TRA Selection Value  


Not dusty 1 Plastic granules a, 
pelleted fertilisers 


Low 


Slightly dusty 10 - 100 times 
dustier 


Dry garden peat, sugar, 
salt 


Low /Medium c 


Dusty 100 - 1,000 times 
dustier 


Talc, graphite Medium 
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Very/extremely dusty More than 1,000 
times dustier 


Cement dust, milled 
powders, plaster, flour, 


lyophilised powders, 
(process fumes b) 


High  


a  Exposures to materials where a substance is contained and bound in a matrix (e.g. pigment within a 
plastic, filler within paint) should also be included in this category. Although the real exposure is actually 
determined by a combination of physical form and the bioavailability of the substance within the matrix, 
because the bioavailability is very low under such circumstances this will result in a low exposure potential. 


b  Process fumes (e.g. rubber, welding, soldering) behave like gases and would be considered within this 
category if exposures to such complex mixtures are considered in any risk assessment. 


c  The user may choose between low and medium fugacity  


Table R.14-6: Fugacity classifications for process temperature / melting point relations (PROCs 
22-25 (metals) only)  


Process temperature* in 
relation to melting point 


Fugacity 


process temp < melting point  low 


process temp ≈ melting point  moderate 


process temp > melting point high 


* In drilling or “abrasion” techniques (e.g. grinding) the temperature 
of the “tool-material contact area” may be used instead of the 
process temperature. 


Process categories (PROCs)  


ECETOC TRA worker uses the PROCs (as presented in Chapter R.12) as a basic starting point for 
exposure estimation.  


The parameters that provide options for iteration (alternative Operational Conditions or Risk 
Management Measures) are applied to each basic exposure estimate, and are those most likely to 
be encountered in use and/or easiest to implement in a workplace. These are:  


 Operational conditions 


o Industrial or professional activity 


o Activity taking place indoors or outdoors 


o Duration of the activity 


o Percentage of substance used (if used in a mixture) 


 Risk Management Measures 


o Presence of LEV 


o Use of Respiratory Protective Equipment 


For each of the PROCs, the inhalation and dermal exposure estimation was made using the 
modified EASE model (HSE 2003). This was done for both solids and vapours (within the range of 
volatilities – low, medium and high – as defined by the model). Predicted exposure values were 
also calculated for each potential modifying factor or Risk Management Measure at each 
volatility/fugacity level. Historically EASE is known to over-predict exposures in some instances. 
Additional work comparing the output of the above exercise with known values of exposure for a 
variety of current workplace activities showed over- and under-prediction of exposures in many 
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cases. The reason for this is considered to be the fact that EASE relies upon historical exposure 
data from enforcement activities in known problem areas, rather than the typical/normal operations 
that are required for more routine risk assessment. For this reason the values from the output from 
EASE were reviewed and modified accordingly. The full rationale for each modification was 
recorded.  


The estimated dermal applied dose for each scenario was determined by multiplying the EASE 
dermal output with the assumed dermal contact area (varying with scenarios). Values / 
assumptions can be viewed in a specific ‘dermal’ table in the spreadsheet and in the ECETOC 
report on the updated ECETOC TRA. It is assumed that no personal protection was in use and that 
dermal absorption/permeation was 100%. 


Impact of working outdoors 


A default reduction of the basic estimate for working outdoors is calculated by multiplying the basic 
estimate by a factor of 0.7. In other words: the outdoor exposure is 70% of the indoor exposure if 
all else is the same. 


Limited exposure duration  


To correct for much shorter exposure duration than a full shift ECETOC TRA worker uses 
correction factors to the basic estimate (which assumed that an activity is done full shift). The 
factors applied are given in Table R.14-7. For example, if the duration of an activity is 45 minutes, 
then the basic obtained exposure estimates are multiplied by a factor of 0.2, meaning that the 
exposure value is lowered by a factor of 5. This correction should only be applied for risks arising 
from long-term exposures. 


Table R.14-7: Modifiers for duration of activity 


Duration of activity  Exposure modifying factor  


> 4 hours  1  


1 - 4 hours  0.6  


15 min - 1 hour  0.2  


< 15 min  0.1  


 


Impact of percentage of substance used in a mixture 


Instead of a simple, but possibly not sufficiently conservative, direct multiplication of the basic 
estimate by the fraction of the substance in the mixture used, ECETOC TRA worker uses a 
different multiplication factor for bands of concentrations in mixtures. These factors are shown in 
Table R. 14-8. 


Table R.14-8: Influence of the concentration in mixtures  


Concentration in mixture (w/w)  Exposure modifying factor 


Not in a mixture 1 


> 25%  * 1 


5 – 25% 0.6 


1 – 5% 0.2 


 < 1 %  0.1 
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* Highest concentration in 1999/45/EC  the EU Dangerous Preparations 
Directive  


 


R.14.4.8.2 An example of exposure derivation using ECETOC TRA worker 


Table R.14-9 shows an example estimate and the output parameters of ECETOC TRA worker 
spreadsheet. The example clearly shows how the assessor may develop his assessment by 
correctly modifying input parameters. 


Table R.14-9: Output of ECETOC TRA worker exposure estimation 


Worker Exposure report for  
Substance ABC (CAS NO. 00-00-1)    


Exposure Estimate 
(Units ppm) 


Medium fugacity  
Exposure scenario (Roller painting)  
Process Category 10 - Roller application or brushing  
Public Domain (Professional) activity  
Initial Exposure Estimate 100 
Exposure modifiers  
The activity takes place Indoors  
Ventilation is present with an assumed efficiency of 80% 20 
The maximum duration of the activity is 1 - 4 hours 12 
Respiratory Protection with a minimum efficiency of 
90% is used 


1.2 


Is this substance part of a mixture? Yes at 5 – 25% w/w  
Assessment factor applied is 0.6 0.72 
The Inhalation Exposure Estimate for this Exposure 
Scenario is 


0.72 ppm 


 
Dermal exposures may arise from this Exposure Scenario 
and, assuming a maximal exposed skin area 


960 (sq cm) 


 
Dermal exposures are estimated at 


 


1.37 mg/kg/day 


 


R.14.4.8.3 Further application: MEASE for metals and inorganic substances 


A new tool (MEASE) has been developed to address first Tier exposure estimation of metals and 
inorganic substances. It combines the approaches from the ECETOC TRA tool, the EASE expert 
system and the health risk assessment guidance for metals (HERAG project) and generates first 
tier inhalation and dermal occupational exposure estimates. For inhalation exposure, the tool 
follows the PROC approach of the TRA tool and selects initial exposure estimates from three 
fugacity classes (low, medium, high). The fugacity classes are defined based on the physical form, 
the melting point of the metal, the temperature of the process, the vapour pressure and the 
selected PROC.  


For dermal exposure, MEASE is based on the system of exposure bands of the broadly used 
EASE system. However, the generated exposure estimates are based on measured data from 
several metals, collated and plotted against the EASE exposure classes in the "dermal fact sheet" 
of the HERAG project. The MEASE tool deviates from ECETOC TRA in some basic assumptions 
and possible default parameters. As it is a new tool, no validation is available yet. The MEASE tool 
can be downloaded free of charge from http://www.ebrc.de/mease.html and the REACH metals 
gateway http://www.reach-metals.eu/ 
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R.14.4.9 EMKG-Expo-Tool 


The exposure prediction model of the German EMKG-Expo-Tool9 “Easy-to-use workplace control 
scheme for hazardous substances” is a generic tool that can be used to derive a Tier 1 inhalation 
exposure value for the workplace (EMKG, BAuA 2008). The tool was developed to help small and 
medium sized companies to comply with the Chemical Agents Directive. The EMKG-Expo-Tool is 
based on the banding approach of the COSHH Essentials originally developed by HSE (HSE 
1999). While COSHH Essentials is seen as a qualitative approach to guide the assessment and 
management of workplace risks, the EMKG-Expo-Tool can also be used as a generic tool for 
assessing and comparing the level of exposure with limit values (OEL, DNEL). Hence the EMKG-
Expo-Tool should be seen as an approach for filtering the non-risky workplace situations from 
those requiring detailed attention. The exposure assessment part is based on the banding 
approach of COSHH Essentials originally developed by HSE (HSE 1999). The tool only functions 
for inhalation exposure. The English version of the EMKG-Expo-tool is available on the BAuA 
website: (www.baua.de), http://www.reach-helpdesk.de/en/Exposure/Exposure.html.  


The EMKG-Expo-Tool uses three input parameters: volatility or dustiness, amount of substance 
used, and control strategy. For solids, the dustiness of the substance is the principal physical 
property to be considered for the exposure potential. For liquids, ‘volatility’ is the key determinant. 
The amount used per batch or operation (small (g/ml), medium (kg/l) or large (tonnes/m3)) is 
regarded to be the most important condition to be considered, as it impacts how the material is 
packaged, transported and used.  


The control strategy is defined with factors that aim at exposure reduction (general ventilation, local 
exhaust ventilation, containment). These general control solutions are underpinned by a series of 
Control Guidance Sheets (CGS) which provide practical examples of control approach for common 
industrial unit operations such as weighing mixing and filling. Often these unit operations can be 
linked to a process category of the use descriptor system. 


The tool predicts a lower and an upper value for the exposure range (in mg/m3 for solids and ppm 
for vapours). In order to arrive at a conservative estimate the upper value of the exposure range 
should be used for the risk characterisation, i.e. the comparison with the DNEL-value.  


Strengths 


 Clear and user friendly structure  


 Influence of amount of product is taken into account 


 Iteration is possible by considering short term exposure, scale of use, control strategy 


 Provides control strategies for a range of common tasks, e.g. mixing, filling etc.  


 Control guidance sheets are available on the Internet, thus the use of the tool in connection with 
a use descriptor may lead to the identification of relatively detailed risk control guidance. 


Limitations 


 Can only derive inhalation estimates 


 The exposure assessment parts are not visible to the user.  


 The number of choices regarding the input values is relative limited, thus iteration is limited as 
well. E.g., the substance concentration (in products) is assumed to be 100%. The duration of 
exposure is assumed to be the shift length. If the activity is carried out for less than 15 minutes a 
day the next lower exposure range can be used. 


 Not suited for gases (handled or released) 


                                                 


9 The acronym EMKG stands for “Einfaches Maßnahmenkonzept Gefahrstoffe”. 
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 Should not be used for tasks where aerosols of unknown composition are formed (e.g. fumes, 


dusts are formed through abrasive techniques) 


 Not suitable for CMR substances. 


Status of validation 


The exposure prediction model of COSHH Essentials was evaluated by comparison of predicted 
exposure ranges presented in Table R.14-15 with measured data, and by extensive peer review of 
the logic and content by experts (Maidment 1998). However, it was very difficult to find quality data 
for comparisons. 


The German BAuA conducted the first and most complete evaluation of its exposure predictive 
model to date, based on 958 independent measurement data points (Tischer 2003 a, b). The 
primary empirical basis for the analysis was measurement data collected within several BAuA field 
studies. Some data were also provided by the chemical industry. It was found that for solids 
(powders) and medium-scale use of liquids, measured exposures were lower or within the 
predicted range. For the wide dispersive use of small quantities (millilitres) of solvent-based 
products (such as paint or adhesive), measured exposures sometimes exceeded the range of 
EMKG-Expo-Tool assessment. 


Testing the COSHH Essentials model for three volatile organic chemicals at a small printing plant 
suggests that the tool works reasonably well both for short-term task-based and full-shift exposure 
measurements (Lee et al. 2009). Evaluation of the model with exposure measurements from 12 
petroleum company workplaces in Japan found that the model tends to provide safe-sided 
judgements (Hashimoto et al. 2007).  


Overall the conclusion, on the basis of the available evidence, is that the EMKG-Expo-tool is 
sufficiently conservative for a Tier 1 tool and can thus be used as such. 


R.14.4.9.1 Input data 


The following determinants are needed as input data:  


 type of substance: solid/liquid 


 dustiness or volatility (boiling point/vapour pressure)  


 operational conditions (temperature, amount of substance/product used per task, size of the 
application surface)  


 implemented RMMs (control strategy)  


 exposure period (<15 min or > 15 min) 


Dustiness 


For solids, the material’s dustiness is the principal physical property that needs to be considered. 
In order to determine the dustiness, the user has to determine the dustiness subjectively on an 
observational or analogy basis. In total there are three dustiness bands defined as presented in 
Table R.14-10. 
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Table R.14-10: Definition of dustiness bands  


High Fine, light powders. When used, dust clouds can be seen to form and remain 
airborne for several minutes. For example: cement, titanium dioxide, photocopier 
toner 


Medium Crystalline, granular solids. When used, dust is seen, but it settles quickly. Dust is 
seen on the surface after use. For example: soap powder, sugar granules 


Low Pellet-like, non friable solids. Little evidence of any dust observed during use. For 
example: PVC pellets, waxes 


These categories may introduce difficulties for the user as their boundaries are not clearly defined. 
For instance the transition from powders to granules and pellets forms a continuum with no clear-
cut boundaries. This is also true for the evidence of dust clouds. In case of doubt the user should 
opt for the higher dustiness band.  


Volatility 


For liquids, volatility is the key determinant and the user needs information about the boiling point, 
or the vapour pressure at a stated temperature, and the process temperature. These variables are 
arranged in three discrete bands (Table R.14-11) 


Table R.14-11: Definition of volatility bands 


Volatility 
band 


Normal temperature  


(T ~ 20 
o
C) 


Any operating 
temperature  


(OT) (
o
C) 


Vapour pressure  
(kPa at OT) 


Low boiling point above 


150 
o
C 


b. p. ≥ 5 x OT + 50 < 0.5 


Medium boiling point between 50 and 


150
 o
C 


other cases 0.5 - 25 


High boiling point below 


50 
o
C 


b. p. ≤2 x OT + 10 > 25 


In the case of mixtures (preparations) the boiling point (or the partial vapour pressure if available) 
of the substance under consideration determines the volatility. When the combined exposure (the 
sum over all components) of a mixture has to be assessed, the model proposes to use the lowest 
boiling point of the range given for mixtures. This approach is frequently conservative because at 
the lower temperature end of this range the boiling point is likely to be close to the boiling point of 
its most volatile component.  


Scale of use 


In contrast to volatility and dustiness the impact of operational factors on the exposure potential is 
more diverse and cannot be accommodated in an easy to use model. The scale of use is regarded 
as the most important factor, since it impacts on how the material is packaged, transported and 
used (Table R-14-12). In total there are three categories: 
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Table R.14-12: Scale of use bands/one batch 


Small  grams or millilitres (up to 1 kilogram for solids or 1 litre for liquids) 


Medium  kilograms or litres ( batch sizes between 1 and 1000 kilograms for solids and 1 and 
1000 litres for liquids) 


Large  tonnes or cubic metres ( batch sizes of greater than 1 tonne for solids and 1 m3 for 
liquids) 


 


These categories are related to the corresponding batch or operation in which the material is 
handled. The total quantity of hazardous substance present does not always determine the 
quantity group. For example, the withdrawal of 30 litres of a liquid from a large tank (> m3) would 
fall under the quantity group “medium”. If in doubt, use the higher quantity group.  


Another factor that can affect the exposure level is the size of the surface a chemical is applied to. 
Wide dispersive uses of chemicals (painting, applying adhesives, etc.) can lead to significantly 
higher exposure levels than the predicted ones (Tischer 2003 a, b). As a consequence of these 
observations the EMKG-Expo-Tool considers wide dispersive use situations in the following way: If 
small amounts of a substance are applied to large surface areas (e.g. >1 m2 in painting or cleaning 
etc.) no more than 1 litre (cumulative) of the substance per full working day should be used.  If the 
used amount exceeds 1 litre and a large surface (benchmark >1 m2) is treated, a wide dispersive 
use situation has to be assumed. In that case the next higher exposure range has to be selected.  


Exposure potential band 


Combining the substance’s physical properties and the amount used gives a measure of the 
exposure potential. For both solids and liquids, all combinations of operational and physical 
determinants’ exposure potential bands could be condensed into four combined bands which are 
called exposure potential bands. These are defined below in Table R.14-13. 
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Table R.14-13: Exposure potential bands (EP)* 


Solids – EP band Use band Dustiness band Description 


1 Small Low or Medium Grams of low / medium dusty solid 


Small High 2 


Medium or 
Large 


Low 


Grams of high dustiness solid, kg 
/Tonnes of low dustiness solid 


3 Medium Medium or High Kg of medium / high dustiness solid 


4 Large Medium or High Tonnes of medium / high dustiness 
solid 


Liquids – EP band Use band Volatility band Description 


1 Small Low Millilitres of low volatility liquid 


Small Medium or High 2 


Medium or 
Large 


Low 


Millilitres of medium / high volatility 
liquid, litres / cubic meters of low 


volatility liquid 


Large Medium 3 


Medium Medium or High 


Cubic meters of medium volatility 
liquid, litres of medium / high 


volatility liquid 


4 Large High Cubic meters of high volatility liquid 


*The exposure potential increases from EP1 to EP4. In the case of applications with large surfaces involved 
(e.g. painting, applying adhesives etc.) and more than 1 litre substance/product used per shift, one EP band 
higher should be selected. 


Control strategies 


Within the scope of the EMKG-Expo-Tool, the scale of use, volatility and dustiness are used to 
build a simple model of the exposure potential. In contrast the control strategy is defined in 
considerable detail with a number of factors that aim at exposure reduction (Table R.14-14). The 
corresponding approach starts with the following categories:  


Table R.14-14: Control strategies 


Control 
Approach 


Type Description 


1 General 
ventilation  


Good general ventilation and good work practice  


2 Engineering 
control  


Local exhaust ventilation (e.g. single point extraction, partial 
enclosure, incomplete containment) and good work practice 


3 Containment  Enclosed, but small breaches may be acceptable. Good work 
practice. 


These general control solutions are underpinned by a series of Control Guidance Sheets (CGS) 
which provide practical examples of each control approach for common industrial unit operations 


30 







Chapter R.14: Occupational exposure estimation Version 2.1 – November 2012 
 
 
such as weighing and filling. The CGS are essential to demonstrate a safe use and there are a 
number of key points that the user has to follow to control exposure, e.g. access to the work area, 
design and equipment, maintenance of equipment, examination and testing of equipment, cleaning 
and housekeeping, personal protective equipment, training, supervision.  


The Control Guidance Sheets at the COSHH Essentials website  can be accessed directly through 
the following link: http://www.coshh-essentials.org.uk/assets/live/g###.pdf and by replacing the ### 
with the number of the Control Guidance Sheet you want to see; for example 212 for the drum 
filling scenario using engineering control. The appropriate CGS can be chosen from a list (see 
Appendix R.14-3) in which the relevant control approach vs. the used amount is displayed.  As an 
example the CGS for “weighing solids” is also depicted in Appendix R.14-3.  


The German version of the CGS, “Schutzleitfäden” can be accessed through the following link:  


http://www.baua.de/de/Themen-von-A-Z/Gefahrstoffe/EMKG/Schutzleitfaeden.html 


R.14.4.9.2 Model output (to be used in the CSA) 


Depending on the exposure potential of the substance and the applied control strategy the 
assessment leads to six possible predicted exposure ranges (see Table R.14-15) for both dust and 
vapours. They represent exposures differing by one level of magnitude. Each control approach 
group is divided in four bands, depending on the tonnage/ volume of the substance used and its 
properties (dustiness and volatility). For both solids and liquids, the highest exposure potential 
group (Band 4) with lowest control strategy (control approach 1) is considered to be too high to 
deliver adequate control of the risks. For solid materials, this predicted exposure is greater than 10 
mg/m3 (The German technical rule TRGS900 (AGS 2007) prescribes an OEL of 10 mg/m3 for total 
inhalable dust). Similarly, for liquids, the exposure is considered to be too high to deliver adequate 
control if it is greater than 500 ppm. This is close to the highest exposure limit for vapours (1000 
ppm) set by TRGS900 and caution and careful monitoring of the exposure situation are 
recommended. 
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Table R.14-15: Predicted exposure ranges 


Solids 


Predicted exposure level for dust, mg/m
3
 Control 


approach Solids EP Band 1 


(g of low / medium 
dustiness solid) 


Solids EP Band 2 


(g of high dusty 
solid, kg / t of low 
dustiness solid) 


Solids EP Band 3 
 


(kg of medium/high 
dustiness solid, 


Solids EP Band 4 


(t of medium / high 
dustiness solid) 


1 0.01 - 0.1 0.1 – 1 1 - 10 >10 * 


2 0.001 - 0.01 0.01 - 0.1 0.1 - 1 1 - 10 


3 <0.001 0.001 - 0.01 0.01 - 0.1 0.1 - 1 


Liquids 


Predicted exposure level for vapour, ppm Control 


approach Liquids EP Band 1 


(ml of low VP liquid) 


Liquids EP Band 2 


(ml of medium / high 
VP liquid, L / m³ of 


low VP liquid) 


Liquids EP Band 3 


(m³ of medium VP 
liquid, L of medium / 


high VP liquid) 


Liquids EP Band 4 


(m³ of high VP liquid) 


1 <5 5 - 50 50 - 500 >500 * 


2 <0.5 0.5 – 5 5 - 50 5 - 500 


3 <0.05 0.05 - 0.5 0.5 - 5 0.5 - 5 


*not recommended 


The predicted exposure levels are considered to be task-based and the exposure level 
characterises a specific core model scenario determined by the exposure potential of the handled 
material and the control approach applied. If the task is carried out during a full shift (8h), the 
predicted exposure level represents an 8 h time-weighted average. Although simple, the model is 
able to predict a reasonable exposure range from a small number of parameters. As a general rule 
the upper level of the predicted exposure range should be used for comparison with the DNEL. If 
sufficient control of risk cannot be demonstrated, it is possible to introduce RMMs into the 
calculations by selecting another appropriate control guidance sheet. 


Short term exposure 


If the activity is carried out for less than 15 minutes a day, the next lower exposure range can be 
used. This is justified because exposure duration of 15 minutes during a full 8 hour shift gives a 
TWA exposure of 0.03 times the short-term exposure level (assuming exposure to be zero during 
the rest of the shift). The upper level of the exposure range can be compared with an acute DNEL.  


R.14.4.9.3 An example of exposure estimation using the EMKG-Expo-Tool 


Table R.14-16 shows example estimates and output parameters for the EMKG-Expo-Tool. In order 
to arrive at a conservative estimate the upper value (bold type) of the exposure range should be 
used for comparison with the DNEL. The example clearly shows how the assessor may develop 
his assessment by correctly modifying input parameters. The example substance is a solid dye 
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mixture (~70%) with dust suppressing agents that is used in textile processing. The following 
operational conditions and risk management measures are assumed: 


Operational Conditions 


Tasks: storage, weighing, mixing 
Amount:  
 <1 kg (cleaning up spills, laboratory),  
 5 - 10 kg per batch (dye kitchen) 
 Duration and frequency:  


 <15 minutes (cleaning up spills), 
 6 times a shift for 15 minutes (weighing/mixing)  


Risk Management Measures 


 General ventilation  (storage, weighing/mixing),  
 LEV (weighing/mixing),  
 Gloves, protective clothing 


Table R.14-16: Output of EMKG-Expo-Tool 


Task Control 
strategy 


Dustiness Scale of use Duration Predicted 
exposure 


range 


Storage 
(clean up of 
spills) 


General 
ventilation 
(CGS101) 


medium small 


(<1 kg spills) 


<15 minutes 0.001-0.01 
mg/m3 


Weighing 
and mixing in 
the dye 
kitchen 


General 
ventilation 
(CGS100) 


medium medium  


(5-10 kg/ batch) 


>15 minutes 1-10 mg/m3 


Weighing 
and mixing in 
the dye 
kitchen 


General 
ventilation 
(CGS100) 


medium medium  


(5-10 kg/ batch) 


<15 minutes 0.1-1 mg/m3 


Weighing 
and mixing in 
the 
laboratory 


General 
ventilation 
(CGS100) 


medium small  


(<1 kg/ batch) 


>15 minutes 0.01-0.1 mg/m3 


Weighing in 
the dye 
kitchen 


LEV 
(CGS214) 


medium medium  


(5-10 kg/ batch) 


>15 minutes 0.1-1 mg/m3 


Mixing in the 
dye kitchen 


LEV 
(CGS215) 


medium Medium 


(5-10 kg/ batch) 


> 15 minutes 0.1-1 mg/m3 


The predicted exposure range results marked with bold (upper end of the range) are taken for risk 
characterisation. The RMMs given in the guidance sheet are communicated to DUs in exposure 
scenarios attached to SDSs. 
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R.14.5 Higher Tier exposure assessment 
When according to the Tier 1 assessment the level of protection is not adequate, a Tier 2 
assessment is necessary. This assessment is generally (much) more detailed and specific than the 
assessment in Tier 1. The assessment at Tier 2 can be done by any suitable method that is valid 
and sufficiently accurate. Higher Tier assessments are meant to be carried out by experienced 
assessors. The assessor must normally have more detailed information on the exposure situation 
and on the specifications of the model to be able to carry out the assessment successfully.  


Several new approaches and tools are under development by industry and consortia of European 
institutions. Three of these approaches will be indicated here: Stoffenmanager exposure model 
(Section R.14.5.1), the RISKOFDERM dermal model (Section R.14.5.2) and the Advanced REACH 
Tool (ART) (Section R.14.5.3) for occupational exposure assessment. 


In addition, many algorithms that have been developed for specific purposes may be used for 
higher tier assessments. Exposure assessment models that have been collected for the exposure 
assessment of biocides (TNsG) and pesticides (EUROPOEM and others) can be applied for some 
worker exposure assessments. In the USA, EPA and several institutions cooperating with EPA 
have developed many tools which may contain useful approaches for higher Tier exposure 
assessments. The reader is referred to the EPA website for these approaches 
http://www.epa.gov/oppt/exposure/. 


If an exposure assessment on Tier 1 level does not produce an acceptable level of exposure, one 
possibility, instead of or in addition to higher Tier models, is to carry out exposure measurements in 
real exposure situations. These might produce exposure levels clearly below DNELs, and if not, 
the development of exposure scenarios should focus on implementing more effective RMMs. 


R.14.5.1 Stoffenmanager exposure model  


The “Stoffenmanager” (Dutch for “substance manager”) tool was originally a web-based risk 
prioritizing tool for small and medium sized enterprises (www.stoffenmanager.nl). The version 
4.010 includes a quantitative model for estimating inhalation exposure to vapours, aerosols of low 
volatility liquids and inhalable dusts (including comminuting activities such as grinding and sawing). 
The model is also available in English. The web-based tool now has a specific REACH section and 
a section for exposure calculations in which e.g. full shift time weighted averages can be 
calculated. An exposure database containing around 1000 measurements with all relevant 
Stoffenmanager parameters is used to further underpin and validate the model. The database is 
still growing to allow future further validations and updates of the model. The Dutch Labour 
Inspectorate accepts Stoffenmanager 4.0 results as an alternative to measurements. 


The Stoffenmanager 4.0 exposure model tool is currently somewhere between first Tier and higher 
Tier models. The rationale of the underlying exposure algorithm is based on work of Cherrie and 
Schneider (1999) but is adapted in several ways. The model uses process information, 
physicochemical characteristics, and mass balance to assess exposure situations. It needs more 
information than Tier 1 tools, but its flexibility is higher and the results are expected to be more 
accurate (and therefore in many instances probably less conservative). The model is easy to use. 
Stoffenmanager estimates task based exposure levels in mg/m3. A time-weighted average can be 
calculated for one or several combined tasks with duration of less than 8 hours. This is however 
only possible in the ‘exposure calculation’ section. 


The following text gives a short evaluation of the Stoffenmanager 4.0 tool.  


Strengths 


 Clear and user friendly structure; easy to understand and use  


                                                 


10 Please note that the newest version of the tool is version 4.5. However, the present corrigendum only addresses 
alignment with the CLP Regulation and minor editorial/changes and corrections. Thus, the reference to Stoffenmanager 
in the text are referring to the version 4. 
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 Based on handling categories that largely resemble the “technical process in which the 


substance is used” that is required in the short title of the exposure scenarios under REACH.  


 Several choices for Operational Conditions and Risk Management Measures enable more 
specific estimates of exposure compared to simpler models. 


 The output is based on statistical analyses of the relation between deterministic scores and 
around 1000 real exposure measurements. 


 Results of assessments can be saved for later use or modification. 


 The variation in the model is included in the exposure assessment output, which enables the 
use of different percentiles of the exposure distribution. The estimated exposure distribution is 
also visualized in a graph. 


 Based on the outcome of the model, several control strategies (with different RMMs) can be 
selected and the effect of these strategies on the exposure estimate can be calculated. 


Limitations 


 Stoffenmanager 4.0 cannot (yet) be used to assess exposure to 1) gases, 2) fibres, 3) solid 
objects (= articles in REACH) other than wood or stone, or 4) “hot work techniques” like welding 
or waste burning. 


 Handling categories are not directly linked to use descriptors (PROCs) 


 Choice of dustiness category is not always obvious. 


 No direct quantitative influence of parameters such as use rate or ventilation rate.  


 No probabilistic use of input parameters possible yet.  


 Changes in the calibration in the tool over time are not visible to the user   


 Some parameters used to determine exposure are difficult to apply in the context of REACH. 
(e.g. room volumes) 


Ways to compensate for limitations 


 PROCs can be transposed to Stoffenmanager handling categories.  


 Use the most conservative option of the dustiness category that is possibly relevant. 


 Run the model with several combinations of input parameters, if the conditions are variable, and 
select a conservative but reasonable outcome from the resulting values, i.e. the most 
conservative option from the handling categories that are possibly relevant (expert assessor 
work).  


Applicability  


 The tool cannot be used for gases, fibres, particles from articles and hot work operations. 


Status of validation  


The tool is based on a published scientific conceptual model of exposure (Marquart 2007, 
Tielemans 2007a). Extensive comparison with measured data sets has been carried and published 
(Marquart 2007, Tielemans 2007a). Stoffenmanager is regularly validated by comparison with 
independent measurement data. After validation, where relevant, the calibration is updated and the 
validity domain is expanded (Schinkel 2009). 


R.14.5.1.1 Input data  


The following parameters are needed as input data for the quantification of exposure with the 
Stoffenmanager:  


 Physical state of the substance (solid or liquid) 
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R.14.5.2 


 Whether there are activities involving articles (= solid objects) that may cause emission of dust. 


 Vapour pressure of liquids (used directly) or dustiness (solid articles, firm granules or flakes, 
granules or flakes, coarse dust, fine dust, extremely dusty products) 


 Type of dust emitted from solid objects (presently only stone or wood) 


 Percentage of the substance(s) in the product 


 Level of dilution of liquid products (undiluted = 100%)  


 Handling category  


 Local controls (including local exhaust ventilation (LEV) and containment)  


 Distance of the worker from the source (within one meter or not)  


 Presence of secondary emission sources: 


o Other workers using the same substance simultaneously  


o A period of drying or hardening after the activity (with prolonged emission of vapours)  


 Room volume  


 General ventilation  


 Emission control measures (such as control rooms)  


 Personal protective equipment used  


 Information on whether the work area is regularly cleaned  


 Information on whether machinery and equipment are regularly inspected and kept in good 
order. 


To calculate time weighted averages, separate assessments for each activity should first be made 
and then combined using the duration of each activity entered to calculate time weighted averages. 


In addition to the required inputs for exposure estimation a number of other inputs are needed. 
These are data on the product name, information on the relevant R-phrases of the product, the 
date of the Safety Data Sheet, the name of the supplier as well as the department or work area for 
which the assessment is being made and the duration and frequency of the task being assessed. 
Although these data will not influence the quantitative calculations, inputs are required for the 
software to function.  


R.14.5.1.2 Output data (to be used in the CSA)  


The tool basically predicts a median task-based exposure level. A number of percentiles of the 
exposure distribution are also calculated for the given input values. The predicted percentiles are 
based on calibration with substantial measurement series covering exposure to vapours, liquids 
aerosols and inhalable dust. Depending on how conservative the inputs provided are, a higher or 
lower percentile should be used as an estimator of the reasonable worst case. If more or less 
typical values are provided for all inputs, the 90th percentile of the output distribution is 
recommended for use in risk assessment. If conservative values are used for all inputs, the 75th 
percentile of the output distribution is recommended for use in risk assessment.  


Task based exposures can be combined into shift exposures through time weighting in the 
‘exposure calculation’ section.  


RISKOFDERM dermal model  


The RISKOFDERM dermal model is the result of a European 5th framework programme project 
focused solely on dermal exposures in industrial and professional settings (Warren 2006). On the 
basis of measured data, approaches were developed to assess dermal exposure for six different 
so-called Dermal Exposure Operation units (DEO units). It assesses potential dermal exposure, i.e. 
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exposure on the skin and on the layers (of clothing or e.g. gloves) covering the skin. It therefore 
does not take into account any protective effect of clothing or gloves.  


An Excel spreadsheet version of and a guidance document for the model can be downloaded from 
the TNO website11. A web-based version, with extended functionalities, is under development. 


The basic estimate made by RISKOFDERM is the potential exposure per minute (for hands and/or 
remainder of the body). Total exposure over a longer period is calculated by entering the duration 
of the activity leading to exposure. 


The following text gives a short evaluation of the tool. 


Strengths  


 Clear and user-friendly structure  


 Model takes into account the influence of handling type/process through different algorithms for 
six Dermal Exposure Operation units (DEO Units)12  


 The model is task-based  


 Potential exposure of the hands and of the body are estimated separately (for some of the DEO 
Units)  


 Several OCs and RMMs can be included  


 Duration of exposure is taken into account  


 Use rate of product is taken into account  


 Algorithms are based on statistical analyses of a large set of measured potential dermal 
exposure data  


 Choice of percentile of the output distribution can be based on the relative conservatism of the 
inputs  


 The model provides warnings for input values outside of the ranges used for building the model 


 The model also provides warnings if exposures are estimated that are expected to be 
unreasonably high compared to the level of contamination that the skin can contain. 


Limitations  


 The basis for the algorithms for handling of powders is relatively limited  


 Information that is needed may not always be available to the assessor (e.g. use rate, direction 
of airflow)  


 Only hands or body can be chosen as the exposed area, no further differentiation is possible 


 Model does not take into account protective effect of clothing or gloves  


 Algorithms for potential exposure of hands or body are not available for all DEO Units. Also, 
within DEO Units, not all possible situations were covered by the measured data underpinning 
the model13 


 The dermal exposure data set  supporting the algorithms may be heterogeneous  


 The Choice of percentile of the output distribution is not always obvious  


 


11 http://www.tno.nl/downloads/RISKOFDERM%20potential%20dermal%20exposure%20model%20vs%202.1t.xls  
12 In practice the model only provides estimates for the types of activities within DEO units for which sufficient measured 
data were available. The names of the different modelled situations are therefore slightly different from the names of the 
original DEO units so as to provide a more specific indication of the modelled situations. 
13 There were e.g. no data on substances with a relatively high vapour pressure, so the influence of evaporation from 
the skin after contamination is not properly taken into account. 
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 Probabilistic assessments are not possible in the spreadsheet version 


 The model does not combine estimates for separate tasks to full shift estimates.  


Ways to compensate for limitations 


 Conservative inputs can be chosen for parameters for which the assessor has limited real 
information available  


 A few “what if” analyses can be done to study the influence of uncertain inputs  


 A known or assumed effect of (protective) clothing or gloves can be taken into account 
separately from the model  


 When conservative values are used for all inputs, the 75th percentile of the output distribution 
can be used as a reasonable worst case estimator; when less conservative input values are 
used, the use of the 90th percentile of the output distribution is recommended. 


Applicability 


Due to a lack of data on dermal exposure to volatile substances the model is not optimally suitable 
for very volatile substances (e.g. > 500 Pa vapour pressure). Use with input values outside those 
found in the measured data sets should also be done very carefully. These boundaries are 
provided in the Guidance document with the spreadsheet version that can be downloaded from the 
TNO website.  


Status of validation  


The validity of the model has not been established with independent data. A benchmark study after 
a first draft version showed that in general the model appeared to be quite reasonable. The validity 
and adequacy of the model is relatively well-known for situations resembling those measured in the 
data set that was the basis for the model (Warren 2006). 


R.14.5.2.1 Input data 


The first step in using the RISKOFDERM dermal exposure model is to input the type of exposure 
process (choice between one of six processes or DEO units). The next step depends on the 
exposure process input and the following items may be needed:  


 type of skin contact  


 frequency of skin contact  


 type of product handled  


 viscosity of the product  


 volatility of the product  


 dustiness of the product  


 use rate of the product  


 formation of aerosols  


 manual or automated tasks  


 direction of application  


 tools used  


 quality of ventilation  


 direction of airflow  


 segregation of worker from source  


 distance of worker from sources  
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R.14.5.3 


In all cases, the duration of exposure is also needed. In the web version a choice needs to be 
made for estimating hand and/or body.  


R.14.5.2.2 Output data (to be used in the CSA)  


The spreadsheet version of the RISKOFDERM dermal model provides exposure estimates for the 
median exposure level corresponding to the inputs provided and for any chosen percentile. Also, 
the values are presented for a number of fixed percentiles of the output distribution. Depending on 
the exposure process only hand exposure, only body exposure or both are estimated.  


The web based version provides a distribution of exposure estimates for the input distributions 
provided. The RISKOFDERM dermal exposure model makes calculations based on equations 
derived from mixed-model statistical analyses from a relatively large set of measured data.  


Advanced REACH Tool (ART) 


The ART approach makes use of mechanistically modelled estimates of exposure and any relevant 
measurements of exposure. The tool provides estimates of the whole distribution of exposure 
variability and uncertainty, allowing the user to produce a variety of realistic and reasonable worst-
case exposure estimates, dependent upon the requirements of the particular risk assessment. The 
approach facilitates the inclusion of any new data that become available in the future or during the 
risk assessment process. The tool is suitable for expert assessors. 


Since the tool allows the use of analogous exposure data from comparable scenarios, exposure 
assessments will not automatically require scenario-specific exposure data (Tielemans 2007b). 
However, the tool will provide an incentive for uniform exposure data collection and facilitate the 
sharing of exposure data up and down the supply chain. The tool incorporates both a mechanistic 
model and an empirical part with information from an exposure database. Both parts will be 
combined using a Bayesian statistical process in order to produce exposure estimates for specific 
scenarios relevant to the REACH process.  


ART is a web-tool that is free to use following registration. Registration can be easily done via the 
website http://www.advancedreachtool.com. 


Strengths 


 Easy to use well structured web-tool 


 The model takes into account several operational conditions and risk management measures 
throughout the whole exposure pathway from source to worker 


 The effect of determinants is based on a combination of published effects and expert judgement 


 The model was calibrated with extensive measured data 


 It provides the choice of several percentiles of the resulting exposure distribution 


 It provides an indication of the uncertainty of the mechanistic model result 


 There is the possibility to estimate exposure during a number of consecutive activities  


 It combines mechanistic model results with measured data in a Bayesian statistical process 


Limitations 


 High information requirements compared to Tier 1 models 


 Expert judgement is often required in the selection of input parameters 


 The tool does not predict dermal exposures 


 Changes in the data set are not easily detected by the user 


 The present version of ART cannot estimate exposure to fumes or gases 
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 It is difficult to convert the factors driving the exposure estimate in ART into operational 


conditions and risk management measures to be assessed and communicated under REACH 


Ways to compensate for limitations 


 Defaults for many inputs could be established, e.g. by registrants or consortia in an internal 
process or (preferably) in a wider stakeholder process 


o Such defaults could be dependent on the industry sector or substance category 


o Defaults could be included in Generic Exposure Scenarios based on ART, which could 
also include integration of available measured data 


 Full shift exposure levels for short term activities can be calculated within the tool. 


Applicability 


ART can be used when exposure needs to be assessed for liquids and solids that are used in 
processes (either manual or non-manual). It can also be used for liquids and solids that are formed 
during processes such as fracturing of solid objects, abrasive blasting, impaction on, and handling 
of contaminated objects. It is, however, not suitable for use in scenarios where substances are 
formed through reaction processes (e.g. exhaust fumes, rubber fumes) or for scenarios where 
gases or fibres are used. 


Status of validation  


An evaluation of the tool predictions against an independent set of modelled data has not been 
published yet.  


R.14.5.3.1 Input data 


The inputs are arranged in sets of ‘principal modifying factors’ (MF) such as intrinsic emission 
rates, efficacy of local controls and methods of handling or processing of chemicals. Based on a 
relatively abstract definition of the MFs, specific inputs (determinants) have been derived. The user 
of the tool is guided through these inputs.  


For calculation of exposure with the mechanistic model the following inputs are needed: 


 Duration of activities (each will get a separate assessment) within the shift 


 Type of material used (powdered, granular or pelletised material; solid objects; liquids) 


 For powdered, granular or pelletised material:  


o Dustiness (measured) or dustiness category 


o Moisture content of the material  


 For solid objects: 


o Material of which the solid object is composed 


o Moisture content of the material  


 For liquids: 


o Temperature of liquid in process (or relative compared to room temperature) 


o Vapour pressure of the liquid 


o Boiling point of the liquid 


o Viscosity of the liquid 


o Activity coefficient of the substance in the liquid 


 For all materials: molar or weight fraction of the substance in the material 
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 Primary emission source in the breathing zone of the worker (yes/no) 


o If yes, secondary sources outside the breathing zone also need to be assessed. 


For both primary and secondary emission sources the following information has to be provided 
separately:  


 Activity class of the activity  


o In some cases, also activity subclasses are defined 


o For some activity classes, further questions are asked, such as: 


 Spray direction (for spraying) 
 Drop height (for dropping of material, e.g. in transfer) 


o For several activity classes a parameter representing the ‘scale’ of the activity needs to 
be provided (in classes), e.g. ‘use rate’ or ‘surface area’  


For primary sources (both within and outside the breathing zone) the following information on RMM 
needs to be provided 


 Any control measures close to the source with the following choices and sub-options 


o Suppression techniques (only for powdered, granular or pelletised material) 


o Containment without extraction 


o Local exhaust ventilation - three options, each with two to three sub-options  


 Measures to limit surface contamination and fugitive emissions 


o Enclosure of process 


o Evidently effective housekeeping 


o General housekeeping 


 Conditions and measures of dispersion 


o Working indoors, outdoors or in a spray room 


 For indoors: room size and ventilation rate 
 For outdoors: placement of source relative to buildings and of workers 


relative to source 


For primary sources outside of the breathing zone only the following RMMs need to be evaluated: 


 Emission source segregated from the worker (several options) 


 Worker separated from the emission source by a personal enclosure (several options) 


For secondary sources (outside the breathing zone) the question regarding emission sources 
segregated from the worker also applies. 


In addition, some administrative data on e.g. the name of the substance and the name of the 
assessment are also required to perform calculations. 


R.14.5.3.2 Output data (to be used in the CSA) 


ART version 1.0 provides the following results: 


o Full-Shift exposure (recommended for REACH evaluations): ART calculates an 
overall distribution for full-shift exposures. In this case, the 90th percentile provides the 
exposure level, which has a 10% probability of being exceeded by the exposure of a 
randomly selected worker on a randomly selected day.  


o Long-Term Average exposure: ART calculates the distribution of workers' long-term 
average (mean) exposure (e.g. over a period of months). In this case, the 90th percentile 
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provides the long-term mean exposure level, which has a 10% probability of being 
exceeded by the long-term exposure of a randomly selected worker. 


o The tool allows to use 50th, 75th, 90th, 95th and 99th percentile of the output distribution 
and 90%, 95% or 99% confidence interval around the chosen percentile (the assessor 
should have special expertise to handle and interpret the data). 


Version updates 


Further updates will include an exposure database from which analogous data can be derived and 
with the possibility to assess short-term exposure levels. 
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Appendix R.14-1: Evaporation rate 


For the purpose of determining the evaporation rate of a substance, an equation can be used 
which was derived within the framework of a research project (Weidlich and Gmehling 1986; 
Gmehling et al., 1989). This project aimed to provide a method of calculating airborne 
concentrations of substances when emitted from liquid mixtures taking into account the 
evaporation and the spreading of the substance at the workplace. To calculate the evaporation 
times of substances, an equation was derived based on the mass transfer at the interface between 
the liquid and the vapour (two-film-theory). Mass transfer during evaporation occurs until the 
equilibrium state is achieved. The main influence on evaporation is the transfer through the 
interface.  


For pure substances, the following equation is used: 


 


  K
pAM


mRT
t s 



     (1) 


Explanation of symbols 
t: Time  [s] 


m:  mass   [mg] 


R: gas constant:  8.314 [J.K-1.mol-1] 


T: skin temperature  [K] 


M: molar mass   [g/mol] 


: coefficient of mass transfer in the vapour phase [m h-1], for calculation:  = 8.7 m/h, see below 


p:  vapour pressure of the pure substance   [Pa] 


A:  area   cm2 


K:  conversion factor:   3.6.104 


The skin temperature is normally 28 – 32°C (ambient temperature: 20 – 22°C). The reduction of 
the skin temperature and accordingly of the vapour pressure caused by the evaporation process is 
not considered in the equation. This could be done by choosing a lower mean temperature for the 
evaporation process. For calculating the evaporation time of the substance in contact with gloves, 
a temperature of 20 °C is chosen. 


The coefficient of mass transfer  is described based on empirical studies: 


Explanation of symbols 
 =  (0.0111.v0.96.Dg


0.19) / (0.15.X0.04)  


Dg : coefficient of diffusion, gas phase  


v:  velocity of air  [m/h] 


:  kinematic viscosity of air  [m²/h]  


X:  Length of the area of evaporation in the direction of the air stream [m] 


In the equation given above, the main influencing parameter is the velocity of the air (v). At 
workplaces v is often between 0.3 m/s and 0.6 m/s. Since the hands, from which a substance 
evaporates, are often in motion, the air velocity might be higher. For a conservative approach, the 
lower value (0.3 m/s) was chosen.  
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For different organic solvents, the coefficient of diffusion for the gas phase, Dg, is approx. 0.05 
m2/h. By using the range 0.03 – 0.06 m²/h for v, Dg0.19 ranges between 0.51 and 0.58 are obtained. 
A literature value was taken for the kinematic viscosity of air (5.4396.10-2 m²/h). The parameter X, 
representing the length of the area of evaporation in the direction of the air stream [m] does not 
significantly influence the outcome due to its low exponent (0.04). For the calculation, a length of 
10 cm can be used. Taking into account a rather low velocity of air (0.3 m/s),  is about 8.7 m/h. 
This value corresponds well with experimental values for similar substances: for ethyl acetate,  
amounts to 8 m/h (air velocity 0.31 m/s) and for butyl acetate, a value of 9.2 m/h (air velocity 0.31) 
was obtained. 


In Table R.14-17 calculated evaporation times for different substances are given. The values 
should be regarded as representative of the order of magnitude, since it is not known to what 
extent the interaction of the skin with the substance influences the evaporation time. The error 
caused by this interaction is regarded as higher that caused by the uncertainty in the calculation of 
. For different substances (7 substances were investigated)  differs by about ± 5%. 


Table R.14-17: Calculated evaporation times for T = 20°C (gloves) and T = 30°C (skin) 


Substance Molar mass Temperature 


[°C] 


Vapour pressure 


[Pa] 


Time [s] 


(m = 1 mg) 1) 


Time [s] 


(m = 5 mg) 2) 


Ethyl benzene 106.2 20 930 102 511 


  30 1,600 61 307 


n-Propanol 60.1 20 1,930 87 435 


  30 3,600 48 241 


Toluene 92.1 20 2,780 39 197 


  30 4,520 25 125 


Benzene 78.1 20 9,970 13 65 


  30 15,780 8 42 


Cyclohexane 84.2 20 10,300 12 58 


  30 16,200 8 38 


Methyl acetate 74.1 20 22,580 6 30 


  30 35,380 4 20 


1) Upper value of EASE estimate: non dispersive use, contact level: intermittent 
2)  Upper value of EASE estimate: non dispersive use, contact level: extensive, or: wide dispersive use, intermittent 
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Appendix R.14-2: Derivation of short term inhalation exposure (reasonable worst case) 


To enable derivation of short term reasonable worst case values from full shift reasonable worst 
case values in situations with more or less variability several ratios of short term and full shift 
estimators have been plotted in Figures 1 to 4. All figures are based on calculations using 
equations from Kumagai and Matsunaga (1994) with corrections for autocorrelation relevant for the 
relative difference of averaging time also derived from this publication. 
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Figure R.14-1: Ratios between 95th percentiles of different averaging times and 75th percentiles of full shift 
values, relative to the GSD of the full shift values 


Comparison of 99th percentile 'short term' with 75th percentile 'full shift'
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Figure R. 14-2: Ratios between 99th percentiles of different averaging times and 75th percentiles of full shift 
values, relative to the GSD of the full shift values 
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Comparison of 95th percentile 'short term' with 90th percentile 'full shift'
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Figure R.14-3: Ratios between 95th percentiles of different averaging times and 90th percentiles of full shift 
values, relative to the GSD of the full shift values 
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Figure R.14-4: Ratios between 99th percentiles of different averaging times and 90th percentiles of full shift 
values, relative to the GSD of the full shift values 


 


Table R.14-18 can be used to indicate default factors for multiplication of the full shift reasonable 
worst case (75th or 90th percentile) from data or models, with known GSD of the full shift 
distribution, to derive a 95th or 99th percentile of short term distributions of ≤15 minutes or 1 hour. 
The differences in factors for averaging times below 15 minutes are generally small. A short term 
averaging time of 1 hour is considered to be a relatively long plausible averaging time for short 
term exposure; if exposure situations have a longer duration they could be directly compared to the 
full shift DNELs. 


For data or models with unknown GSD of the full shift distribution the following values are 
suggested: 


 If limited variability is expected and the GSD of the full shift distribution is expected to be small 
 use the values estimated for a GSD of 4-6 
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o except when deriving a short term 95th percentile from a full shift 90th percentile; in that 
case use a factor of 2 (from a GSD of 2-4) 


 If large variability is expected and the GSD of the full shift distribution is expected to be large  
use the values for a GSD > 8. 


For full shift estimates based on ECETOC TRA it is assumed that these represent the 90th 
percentile of the exposure distribution. It is also assumed that in general the variability will not be 
very high. Therefore, it is recommended to multiply a full shift ECETOC TRA estimate by a factor of 
2 to estimate the 95th percentile or a factor of 6 to estimate the 99th percentile of the related short 
term exposure distribution. For full shift estimates with models providing percentiles of the output 
distribution (e.g. Stoffenmanager) the factor to be used is dependent on the percentile used for the 
full shift estimate. 


The above mentioned method should not be used if it is clear that the short term exposure 
distribution cannot be considered to be lognormal. If e.g. the full shift exposure is fully caused by a 
short term exposure during e.g. less than 1 hour and there is no or only negligible exposure during 
the remainder of the shift, it is recommended to estimate the exposure level (by modeling or 
measurements) specifically for the short term exposure period and use these estimates directly as 
an estimator for peak exposure. 


Table R. 14-18: Factor for multiplication of the full shift reasonable worst case estimate to 
derive short-term reasonable worst case estimate 


Situation Full shift estimate = 75th percentile Full shift estimate = 90th percentile 


 Short term = ≤15 
minutes  


Short term = 1 hour Short term = ≤15 
minutes  


Short term = 1 
hour 


 Estimator 
95th perc. 


Estimat
or 99th 
perc. 


Estimator 
95th perc. 


Estimator 
99th perc. 


Estimator 
95th perc. 


Estimat
or 99th 
perc. 


Estimator 
95th perc. 


Estimat
or 99th 
perc. 


Full shift data 
available Multiply full shift reasonable worst case by 


GSD = 1 - 2 3 9 3 7 2.2 6 2 4 


GSD = 2 – 4 3 15 4 15 2.0 6 2 6 


GSD = 4 – 6 4 20 5 20 1.5 7 1.6 7 


GSD = 6 – 8 5 30 6 30 1.4 8 1.7 9 


GSD > 8 * 6 40 7 45 1.4 10 1.7 10 


* The value for a GSD of approximately 10 is used for this category 
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Appendix R.14-3: Control guidance sheet numbering system and an example “weighing of solids” 


(Note: The Control Guidance Sheets at the COSHH Essentials website can be accessed directly through the link: http://www.coshh-
essentials.org.uk/assets/live/g###.pdf, by replacing the ### with the number of the desired Control Guidance Sheet shown below in the Table; for 
example 102 for open bulk storage for large amount of solids and with general ventilation). 


  Amount of solids used Amount of liquids used 
Unit operation Sheet title Small Medium Large Small Medium Large 


Control approach 1: General ventilation 


General task General ventilation 100 100 100 100 100 100 


Storage General storage 101 101 101 101 101 101 


 Open bulk storage   102    


Dust extraction Removing waste from a dust extraction unit  103 103    


Control approach 2: Engineering Control 


General task Local exhaust ventilation 200 200 200 200 200 200 


 Fume cupboard 201   201   


 Laminar flow booth  202   202  


 Ventilated workbench  203   203   


Storage General Storage 101 101 101 101 101 101 


 Removing waste from a dust extraction unit  204 204    


Transfer Conveyor transfer  205 205    


 Sack filling  206 207    


 Sack emptying  208     


 Filling kegs  209     


 Charging reactors and mixers from a sack or keg 210 210     


 IBC filling and emptying   211    


 Drum filling     212  
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  Amount of solids used Amount of liquids used 


Unit operation Sheet title Small Medium Large Small Medium Large 


 Drum emptying using a drum pump     213  


Weighing Weighing  201 214  201   


Mixing Mixing solids with other solids or liquids 201 215 216 201 217 217 


Sieving Sieving 218 218     


Screening Screening   219    


Surface coating Spray painting (small scale)    220 221  


 Powder coating  222 222    


Lamination Batch lamination     223 223 


 Continuous lamination     224 224 


Dipping Pickling bath      225 226 


 Vapour degreasing bath     227 227 


Drying Tray drying oven  228   228  


Pelletising Pelletising  230 230    


 Tablet press  231     


Control approach 3: Containment 


General tasks Containment 300 300 300 300 300 300 


 Glove box 301      


Storage General storage 101 101 101 101 101 101 


Dust extraction Removing waste from a dust extraction unit  204 302    


Transfer Transferring solids  303 303    


 Sack emptying  304     
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  Amount of solids used Amount of liquids used 
Unit operation Sheet title Small Medium Large Small Medium Large 


 Drum filling     305 305 


 Drum emptying     306  


 Infrequently charging reactors and mixers from a sack 
or keg 


210 210     


 IBC filling and emptying    307   308 


 Tanker filling and emptying    309   310 


 Filling kegs  311     


 Transferring liquid by pump     312 312 


 Packet filling 301 313 313    


 Bottle filling    301 314 314 


Weighing Weighing  301 315 315 301 316 316 


Mixing Mixing  301 317 317 301 318 318 


Surface Coating Robotised spray booth     319 319 


 Automated powder coating  320 320    


Dipping Vapour degreasing bath     321 321 


Drying Spray drying  322 322  322 322 


Pelletising Tablet press  231     
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1. Introduction 


This Guidance in a Nutshell provides a concise and simple introduction to the data sharing 
obligations foreseen by Regulation (EC) No 1907/2006 (the REACH Regulation) for registrants 
of phase-in and non-phase-in substances. It describes in brief the main principles of data 
sharing, the mechanisms which should be followed to comply with the related requirements 
and illustrates the main aspects that registrants and other parties should be aware of when 
they are required or are willing to share data. It furthermore introduces the obligation to 
jointly submit data for registrants of the same substance. 


This Guidance in a Nutshell is aimed at managers and decision-makers of companies 
producing, importing and/or using chemical substances in the European Economic Area1 (EEA), 
particularly those belonging to the Small and Medium sized Enterprises (SME) category. 
Reading this document will allow them to understand the main elements and purposes of the 
data sharing obligations and to decide whether they need to read the full Guidance on data 
sharing or not.  


Companies located outside of the EEA whose products are exported to the EEA may use this 
Guidance in a Nutshell to understand the principles of data sharing and the obligations the 
companies in the EEA, including the Only Representative they may have appointed, have to 
fulfill.


 
1 The European Economic Area is composed of Iceland, Liechtenstein, Norway and the 27 European union Member 
States. 
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2. Essential to understand 


2.1 Obligations on data sharing 


Data sharing is one of the core principles of the REACH Regulation. Since 1 June 2008 
companies manufacturing or importing chemical substances in quantities of 1 tonne or more 
per year or producing or importing articles containing substances in quantities of 1 tonne or 
more per year and intended to be relased have been required to register such substances 
under REACH. Furthermore for substances manufactured or imported in quantities of 10 tonnes 
or more per year a Chemical Safety Assessment must also be submitted. Companies which 
intend to register the same substance are required to share data on this substance and to 
submit certain information jointly to increase the efficiency of the registration system, reduce 
costs and avoid unneccesary testing on vertebrate animals. These obligations apply in 
particular to technical data and information related to the intrinsic properties of substances. 


One of the objectives of REACH is to avoid unneccesary testing, especially on vertebrate 
animals, while ensuring that sufficient information to identify the hazards and the safe use of 
chemicals is generated and collected. Animal testing should not be duplicated and should be 
undertaken only as a last resort. 


Potential registrants have the obligation to request that studies on the same substance 
involving vertebrate animals are shared, whereas they have the option to request the sharing 
of data not involving testing on vertebrate animals. The data sharing mechanisms aim to 
ensure that sharing of studies which are already available and their related costs is agreed 
among potential registrants in a fair, transparent and non-discriminatory way. Data owners are 
to be compensated for an agreed share of the cost incurred, while in some cases existing data 
can be freely used for registration purposes (data submitted in the framework of a registration 
more than 12 years before, as mentioned in section 4.2 of this document and in more details 
in section 4.6 of the Guidance on data sharing available at echa.europa.eu/guidance-
documents/guidance-on-reach). When a specific piece of information is missing, (potential) 
registrants must agree who will undertake the necessary data generation in order for 
necessary tests to be carried out only once. 


It is important to underline that it is under industry’s responsibility to decide how to best 
comply with data sharing obligations. ECHA has set up procedures and provides guidance to 
assist registrants. Nevertheless registrants are free to choose and agree on the form of 
cooperation and the data sharing approach they consider appropriate.



http://echa.europa.eu/guidance-documents/guidance-on-reach

http://echa.europa.eu/guidance-documents/guidance-on-reach
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2.2 Obligation on joint submission 


Besides these data sharing obligations, registrants of the same substance are required to 
ensure that certain parts of the information required for a registration is submitted jointly. 
REACH specifies that some of the information has to be submitted together, some has to be 
submitted individually and some other information can be submitted jointly on a voluntary 
basis. REACH introduces the concept of the “lead registrant” who is appointed by the 
registrants of the same substance to submit on their behalf the dossier (the “joint dossier”, as 
explained in chapter 6 of this Guidance in a Nutshell) containing the information which needs 
to be submitted jointly. 


2.3 Data sharing for phase-in and non phase-in substances  


The data sharing principles apply to both “existing” (so-called “phase-in”) substances and 
“new” (so-called “non-phase-in”) substances2 and the obligations are the same. However the 
REACH Regulation sets out different mechanisms in order to bring into contact registrants of 
phase-in and registrants of non-phase-in substances. Registrants of phase-in substances which 
have been succesfully pre-registered or late pre-registered3 will benefit from extended 
registration deadlines while for all the other substances (non-phase-in substances and phase-
in substances not (late)pre-registered) registration is required before the 1 tonne threshold is 
reached. In the first case potential registrants discuss the substance identity and data sharing 
in a so-called Substance Information Exchange Forum (SIEF). In the second case the potential 
registrants are required to follow the inquiry process preceeding the sharing of data, where 
ECHA puts them into contact with previous and potential registrants of the same substance. 
These two scenarios are described respectively in chapters 3 and 4 of this Guidance in a 
Nutshell. 


2.4 Cost sharing 


The generation and collection of data required for registration under REACH imply costs for the 
registrants. REACH requires that parties sharing data on the same substance must make 
“every effort to ensure that the costs of sharing the information are determined in a fair, 
transparent and non-discriminatory way”. Data owners and registrants who need information 
should enter into discussions in order to agree on the nature of the data they are going to 
share and on the cost sharing approach. REACH does not require companies to have ownership 
of the data and studies they need to fulfill the registration requirements. They must have 
legitimate possession or the right to refer to them from the owner(s) (more details on this are 
provided in chapter 3.3 of the parent Guidance on data sharing available at 
echa.europa.eu/guidance-documents/guidance-on-reach).  


As suggested in the parent Guidance on data sharing, the above requires parties to discuss 
and reach an agreement on the following aspects: 


- the quality of the available data: this should be scientifically established, following 
internationally recognised guidance (e.g. OECD guidance). 


                                          
2 Phase-in substances are substances which are listed in EINECS, or substances that have been manufactured in the EU 
(including accession countries on 1 May 2004 and 1 January 2007) but have not been placed on the EU market after 1 
June 1992, or so-called "no-longer polymers". Non phase-in substances are those not meeting any of these three criteria 
(described in Article 3 (20) of the REACH Regulation). 
For more details on the phase-in or non-phase-in status of the substances, please consult the Guidance on registration 
available in the “Support” section of the ECHA website at echa.europa.eu/guidance-documents/guidance-on-reach.  
3 More information on late pre-registration are provided in section 3 of this document but the registrant is advised to 
consult the Gudiance on  registration and the dedicated section of the ECHA website at 
www.echa.europa.eu/web/guest/support/dossier-submission-tools/reach-it/pre-registration for more dedtails. 



http://echa.europa.eu/guidance-documents/guidance-on-reach

http://echa.europa.eu/guidance-documents/guidance-on-reach

http://www.echa.europa.eu/web/guest/support/dossier-submission-tools/reach-it/pre-registration
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- the economic value of the data: studies should be accurately and transparently valued, 
taking into account their scientific quality as a starting point; several correcting factors 
may increase or reduce this value and these should be considered on a case by case 
basis (e.g. deviation from standard protocols may reduce the value of a study for data 
sharing purposes). 


- the approach to define the cost allocation and compensation between parties involved; 
Potential registrants need to agree on a cost sharing model which is fair, transparent 
and non-discriminatory. 


All these elements are to be addreseed in a framework of fairness, transparency and non-
discrimination.  


The Guidance on data sharing provides more details, suggestions and examples on possible 
cost sharing approaches. It provides an example of a “checklist” which intends to help 
interested parties to identify the relevant factors to be considered when organising a data 
quality review and related cost sharing activities. Aspects linked to the management of a SIEF 
and communication activities are only some of the activities which may trigger costs. These 
should be detailed in a data sharing agreement. Different models and formats are provided by 
Industry associations and are available on the Internet. Nevertheless (potential) registrants 
are free to organise themselves as it best suits them and to agree on the most appropriate 
cost sharing method. 


Registrants cannot be forced to pay for studies that they do not need. They also cannot be 
forced to pay before they actually need the data. This becomes relevant especially where some 
registrants of pre-registered phase-in substances submit their registrations later than the other 
registrants because of their respective tonnage band. 


Administrative work and communication necessary for the preparation and the submission of 
the joint submission and the creation of the joint chemical safety assessment may also give 
rise to costs which, although they are not data sharing costs, should be shared among the 
joint registrants. 


2.5 Information sharing and competiton rules 


The REACH Regulation requires the sharing of data and exchange of information between 
companies at different stages of its implementation. In particular the SIEFs are aimed to help 
the exchange of information on a substance. Significant flows of information between potential 
registrants may also occur following the inquiry process. Furthermore, data on the substance 
and its uses may also be exchanged between downstream users and their suppliers in order to 
facilitate the registration of the substance. 


In this context it is important that actors make sure that their exchange of information does 
not go beyond what is required under REACH. In particular they have to act in a way that is 
not contrary to EU Competition law4, whose objective is to protect competition on the market 
as a means of enhancing consumer welfare. Companies while complying with REACH must 
avoid illegal activities (e.g. create cartels) and take precautionary measures whenever they 
need to exchange sensitive information to prevent infringement of EU Competition law. The 
Guidance on data sharing provides more information on this issue in its section 7.


 
4 Besides consulting section 7 of the Guidance on data sharing, please refer to the Commission Directorate General 
Competition’s web site ec.europa.eu/competition/index_en.html. 



http://ec.europa.eu/competition/index_en.html
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3. How does the data sharing process for phase-in 
substances work? 


3.1 (Late)pre-registration and pre-SIEF 


Companies which need to register a phase-in substance can benefit from extended registration 
deadlines which depend on the tonnage and on the intrinsic properties of the substance5. In 
order to be entitled to do so, companies are required to “pre-register” the phase-in substance 
concerned. The period for pre-registration was from 1 June to 1 December 2008. Without pre-
registration, phase-in substances have to be registered before they are manufactured in or 
imported into the EU or placed on the EU market in an amount of one tonne(s) or more per 
year. 


Despite the fact that the pre-registration period has ended, manufacturers and importers who 
manufacture or import a substance into the European market in quantities of 1 tonne or more 
per year for the first time after 1 December 2008 can still benefit from the transitional period if 
they fulfil certain conditions. These first time manufaturers and importers are allowed to late 
pre-register if they do so not more than 6 months after manufacturing or importing exceeds 1 
tonne per year and minimum 12 months before the relevant registration deadline. 


Figure 1: Extended registration deadlines for registration of (late)pre-registered phase-in 
substances 


 


Besides the benefit of being able to continue manufacturing, importing and using phase-in 
substances until the relevant registration deadline, (late) pre-registration gives the companies 
additional time to organise the collection, selection and sharing of available data, and the 
generation of missing information required by REACH.  


                                          
5 For more information on the extended registration deadlines and the conditions under which these may apply, please 
consult the Gudiance on registration available on the “Support” section of the ECHA web site at 
echa.europa.eu/guidance-documents/guidance-on-reach. 



http://www.echa.europa.eu/web/guest/guidance-documents/guidance-on-reach





Guidance in a Nutshell
data sharing 9 


 
As was the case for pre-registration, late pre-registration is also not mandatory. Registrants 
may decide to register a substance prior to commencing manufacture or import in a quantity 
equal to, or above, 1 tonne per year. Companies should be aware that after 1 June 2008 all 
manufacturing, placing on the market and use of a substance not registered, pre-registered or 
late pre-registered is illegal. If this obligation is breached the whole supply chain is at risk.  


All potential registrants who have pre-registered or late pre-registered a substance with the 
same identifiers are automatically listed in the REACH-IT system in the same so called “pre-
SIEF”. This is a concept not foreseen by the REACH Regulation but introduced with the aim to 
facilitate the discussion between potential registrants and to decide whether their substance 
can be regarded as the same6. Potential registrants can enter into “pre-SIEF discussions” in 
order to agree whether they intend to register the same substance. 


With the aim to facilitate discussions and the exchange of information following pre-
registration, the role of the “SIEF Formation Facilitator” (SFF) was created. Although the role is 
not formally recognised in the text of the REACH Regulation, one SIEF participant can 
volunteer to take over the SFF role and take the initiative to contact the other members and 
conduct discussions. 


Following the sameness review, a potential registrant may conclude that his substance is not 
the same as the substance pre-registered by the other participants. In this case he should 
actively search for the correct (pre-)SIEF. ECHA provides support in order to facilitate this 
process and more information can be found by reading the Guidance on data sharing (at 
echa.europa.eu/guidance-documents/guidance-on-reach) and on the ECHA website in the 
“SIEF” section (at echa.europa.eu/web/guest/regulations/reach/substance-
registration/substance-information-exchange-fora). 


3.2 SIEF 


When companies have agreed that their substance is the same they enter into discussions in 
the Substance Information Exchange Forum (SIEF) for that substance. REACH foresees that all 
manufacturers and importers who have pre-registered the same phase-in substance are part 
of the same SIEF7. Other stakeholders, who have relevant information for the same substance 
(so-called data holders) and are willing to share it, can also be part of the SIEF. There is only 
one SIEF for each phase-in substance. The main aim of a SIEF is to facilitate the exchange of 
information between potental registrants for the purposes of registration and hence avoid 
unnecessary duplication of studies and agree on the classification and labelling of the 
substance where there is a difference between that proposed by different registrants. 


It may be the case that a manufacturer or importer considers the information to be exchanged 
for data sharing purposes to be sensitive. He may also not want to disclose his identity to the 
other registrants. In this case he has the option to appoint a Third Party Representative to 
carry out data sharing tasks on his behalf. 


The members of a SIEF have to react to requests by others for information and work 
collectively to identify and carry out additional studies in case they are necessary. Potential 
registrants must request missing data related to vertebrate animal testing from other SIEF 
participants and may decide to also request other non-vertebrate animal data. This means that 
SIEF particiants, if requested, have to provide other particpants with existing studies both on 
vertebrate animals and non-vertebrate animals. 


                                          
6 The main criteria which should be followed when deciding on the sameness of the substances  are those laid down in the 
Gudiance for identification and naming under REACH which is available in the “Support” section of the ECHA web site at 
echa.europa.eu/guidance-documents/guidance-on-reach. 
7 More information on the different potential SIEF participants are provided in section 3.2.3 of the Guidance on data 
sharing. 



http://echa.europa.eu/guidance-documents/guidance-on-reach

http://www.echa.europa.eu/web/guest/regulations/reach/substance-registration/substance-information-exchange-fora

http://www.echa.europa.eu/web/guest/regulations/reach/substance-registration/substance-information-exchange-fora

http://echa.europa.eu/guidance-documents/guidance-on-reach
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As suggested in the Guidance on data sharing, participants in a SIEF should agree on its 
functioning and may possibly define the details in a SIEF agreement. Companies are free to 
chose the form and the clauses to be included but the rules, the participation process, the data 
sharing and cost sharing mechanisms (and other aspects which may be considered on a case 
by case basis) should be clearly defined. The members of a SIEF are in fact completely free to 
chose how to organise their cooperation under REACH. The forms of cooperation can vary from 
a simple structure to more structured and complex organisations (e.g. legally established 
consortia). 


ECHA will not participate in SIEF discussions and will not confirm or disallow the creation of a 
SIEF or a particular form of cooperation. Nevertheless support and useful information (e.g. 
examples of cooperation and SIEF management) are provided in the Guidance on data sharing 
(in particular its section 8) and other documents available on the ECHA website at 
echa.europa.eu/web/guest/regulations/reach/substance-registration/substance-information-
exchange-fora. 


REACH gives the possibility to any entity which may not need to register, but holds relevant 
information on a phase-in substance and is willing to share it, to become a participant in the 
SIEF for that substance. These entities are identified as “data holders”8. On request, they must 
provide potential registrants (members of the SIEF) with relevant data and request cost 
sharing for the information supplied. ECHA invites data holders to notify their willingness to 
join a SIEF to ECHA with a view to share data in order to facilitate the process and help 
potential registrants to meet their information requirements. Downstream users in particuar 
may have valuable data on safety, including hazards, uses, exposure and risks. 


Each SIEF will be operational at least until 1 June 2018, which coincides with the last 
registration deadline for phase-in substances. However data sharing activities may need to 
continue after that date following substance or dossier evaluation. Furthermore, new 
registrants may need to use the already submitted information for registration purposes even 
after 1 June 2018. 


3.3 Data sharing activities 


REACH requires manufacturers and importers to collect data on their substance and to use it to 
prepare the registration dossier and to assess the risks related to this substance and to 
develop appropriate risk management measures. Whenever necessary data are missing, SIEF 
participants are required to inquire whether a relevant study is available within the SIEF. This 
is mandatory for studies involving tests on vertebrate animals and it is possible for other data.  


Potential registrants have the task to undertake data sharing activities which can involve the 
review of all available data, identification of data needs and generation of new information. All 
these activities will normally require cooperation between parties and companies are free to 
organise themselves for the benefit of all. 


The Guidance on data sharing illustrates how data sharing can be organised collectively within 
a SIEF with the view to meet the obligations described above. Chapter 3 of the Guidance on 
data sharing proposes the following stepwise approach: 


1. Each potential registrant should collect and document all available in-house information on 
the substance. 


2. Potential registrants should discuss and agree on the main elements of information 
gathering, identification of data requirements, generation of missing studies and sharing of 


                                          
8 More information on who can be data holder and this role within the SIEF is provided in section 3.2 of the Guidance on 
data sharing. 



http://echa.europa.eu/web/guest/regulations/reach/substance-registration/substance-information-exchange-fora

http://echa.europa.eu/web/guest/regulations/reach/substance-registration/substance-information-exchange-fora
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related costs. 


3. The participants in a SIEF should create an inventory of all information available within the 
SIEF. 


4. The data should be evaluated; this step could be undertaken by the lead registrant or by 
any potential registrant or an appointed third party. 


5. Each potential registrant should identify precisely what information he needs, considering in 
particular the tonnage band. 


6. Data gaps should be identified with the view to first verify whether the missing data are 
available within the SIEF and considering data holders and possibly relevant data outside the 
SIEF. 


7. When there is no alternative, potential registrants are required to either generate new 
studies or, in case Annexes IX and/or X apply, prepare testing proposals9. 


8. The SIEF needs to internally organise the actual exchange of data and fair, transparent and 
non-discriminatory compensation so that each potential registrant is able to register on time 
ahead of his registration deadline. 


9. Following data sharing,  the information that must be submitted jointly is documented in the 
technical dossier which will then be submitted by a lead registrant chosen by the registrants 
(see Chapter 6 of this Guidance in a Nutshell for more information on the joint submission 
obligation). 


Subsequent registrants and existing registrants are also obliged to share the relevant data and 
their costs. To this end subsequent registrants will contact one of the existing registrants who 
must make every effort to reach an agreement on sharing the information. In this case some 
of the steps described above may be omitted (e.g. steps 6 and 7 above).


 
9 In case a study as listed in Annex IX and X is needed for registration and is not available within a SIEF, a testing 
proposal has to be submitted as part of the joint registration dossier. 
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Figure 2: Overview of the data sharing process for phase-in substances 
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3.3.1 Sharing data for registration purposes 


Parties should enter into discussion as early as possible in order to agree on details and 
conditions on the sharing of data and of related costs. The Guidance on data sharing outlines 
the main aspects which should be considered and defined while working to reach an agreement 
on sharing data. The nature of the data to be submitted and/or made accessible for 
registration should be considered, given that this can be available as full study report, (robust) 
study summary or study results10. 


Each registrant is required to be in legitimate possession of, or have the right to refer to, the 
full study report related to a specific study for the purpose of registration. The Guidance on 
data sharing explains in more detail these concepts and advises the parties involved to 
carefully consider them on a case by case basis. It is fully under each registrant’s responsibility 
to comply with these rules and to make sure that copyrights are not infringed and data and 
costs are shared in a fair, transparent and non-discriminatory way. This normally requires an 
agreement between the parties, even if in some cases the right to refer to certain data can be 
granted by law. The latter is the case for studies submitted in the framework of a registration 
at least 12 years previously which can be freely used under REACH for registration purposes 
(ECHA will facilitate this following an inquiry process as explained in section 4 of this Guidance 
in a Nutshell and in more detail in the Guidance on data sharing).


 
10 More information on these concepts and their definitions are available in the full Gudance on data sharing (chapter 
3.3.3.8) available at echa.europa.eu/guidance-documents/guidance-on-reach and in the ECHA-Term data base available 
at echa.cdt.europa.eu/SearchByQueryLoad.do;jsessionid=1EABFF357D767E945B028D58AD33CCB3?method=load. 



http://echa.europa.eu/guidance-documents/guidance-on-reach

http://echa.cdt.europa.eu/SearchByQueryLoad.do;jsessionid=1EABFF357D767E945B028D58AD33CCB3?method=load
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4. How does the data sharing process for non phase-in 
substances work? 


4.1 The inquiry 


Inquiry is the process by which potential registrants of non-phase-in substances or phase-in 
substances which have not been (late)pre-registered must inquire from ECHA whether a 
registration for the same substance has already been submitted. This is to ensure that data 
can be shared by the relevant parties. For these substances an inquiry must always be 
submitted before proceeding with the registration. 


By submitting an inquiry companies have to inform ECHA of their information needs so that the 
available data can be shared among the registrants of the same substance. 


The purpose of the inquiry process is twofold: 


- determine whether the same substance has previously been registered or inquired about; 


- facilitate the contact between previous registrants and potential registrants. 


It is very important when filing an inquiry to provide enough information to allow a precise 
substance identification. The inquirer is advised to carefully follow the Guidance on substance 
identification and naming under REACH available at echa.europa.eu/web/guest/guidance-
documents/guidance-on-reach.



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach
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Figure 3: General overview of the inquiry process 
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4.2 Data sharing following the inquiry 


Following an inquiry the potential registrant(s) will receive a communication from ECHA on 
whether the substance has already been registered or notified under the previous Dangerous 
Substance Directive11. ECHA will inform the inquirer of the contact details of the existing 
registrant(s), notifier(s) or other potential registrant(s), if any, as well as details of the 
requested data if available. According to REACH, data submitted at least 12 years previously 
can be freely used for registration purposes by subsequent registrants. If the relevant data 
have been submitted less than 12 years previously they are subject to compensation; ECHA 
will provide the inquirer with the details of the data owner inviting the parties to make every 
effort to reach an agreement for sharing the information. 


Once they have shared the available data needed for the registration and the related costs, the 
potential registrants must agree on a lead registrant who will submit the joint dossier 
containing the information on the intrinsic properties of the substance (see chapter 6 of this 
document for more information on the joint submission obligation). 


ECHA suggests organising the data sharing following a similar stepwise process as for phase-in 
substances. 


5. How to proceed in case of disagreement? 


REACH requires registrants and potential registrants to make every effort to ensure that the 
costs of sharing the information required for registration are determined in a fair, transparent 
and non-discriminatory way. This obligation applies to any information requested whether it 
concerns data involving testing on vertebrate animals or other data not involving testing on 
vertebrate animals. Despite the efforts made, companies may fail to find an agreement on the 
modality or conditions of data sharing. This could happen when deciding who will be 
responsible for carrying out a necessary new study or under which conditions to share existing 
information (e.g. the costs). In accordance with REACH, ECHA has set up procedures to assist 
in the resolution of data sharing disputes for both phase-in and non phase-in substances where 
registrants do not reach an agreement on sharing information. 


It is important to underline that ECHA will not assess whether the claim (cost or condition 
under which sharing is proposed) is justified or whether a study is needed or not. ECHA will 
perform an assessment of whether parties have made every effort to share the information or 
who shall perform the necessary testing (e.g. not to reply to arguments). 


The data sharing dispute procedures can only be initiated as a last resort, i.e. only after all the 
possible efforts and arguments have been exhausted and negotiations have failed. 
Furthermore, ECHA encourges parties to continue to also make every effort to reach an 
agreement even while the dispute procedure is ongoing and inform ECHA as soon as an 
acceptable solution is found. 


5.1 Disputes within a SIEF 


Potential registrants within a SIEF need to enter into discussions and gather and assess all the 
available data on the same substance. They also need to ensure that the costs of these data 
are shared in a fair, transparent and non-discriminatory way. 


REACH indicates that if a study involving vertebrate animals is required, SIEF members have 


 
11 Directive 67/548/EC on classification, labelling and packaging of dangerous substances. 







Guidance in a Nutshell
data sharing 17 


 


                                         


to ascertain whether it is already available within the SIEF by requesting it within the SIEF. In 
case of studies not involving vertebrate animals, the member may inquire as to whether it is 
available within the SIEF or not. In any case, when a request is made, the owner of the study 
is obliged to make it available to the other registrants, subject to cost sharing. 


5.1.1 Disputes relating to the performance of testing 


In case a new study (whether or not involving vertebrate animals) is needed for registration 
and is not available within the SIEF, the members of this SIEF have to agree on who will 
conduct the study. All participants needing the study are required to participate and share the 
cost but they may fail to reach an agreement. In this case ECHA will support the companies by 
deciding who will perform the study on behalf of the others following objective criteria. One 
potential registrant can inform ECHA and provide all necessary information by using a 
dedicated web form available on the ECHA web site12. Based on this information and on 
information received from the other potential registrants,  ECHA will select one of the potential 
registrants who will perform the study and will put it at other members’ disposal once they 
have paid their share of the costs. 


5.1.2 Disputes before the joint submission has been submitted 


When a study on vertebrate animals, which is necessary for the preparation of the joint 
dossier, is already available within the SIEF a dispute can arise before the joint registration 
has been submitted if, despite all the efforts to reach an agreement, the owner refuses to 
provide proof of costs incurred for the study(ies). This type of dispute can involve several SIEF 
participants simultaneously who can be represented by one of them. In this case they should 
be able to demonstrate that each of them has made every effort to share the requested data. 
ECHA can help in resolving such disputes if the parties inform the Agency via a dedicated web 
form. The potential registrants will need to provide ECHA with all the documentary evidence 
demonstrating the efforts made by all the parties to reach an agreement in order to allow the 
Agency to make an informed and balanced assessment of such efforts. ECHA can ultimately 
grant a potential registrant the permission to proceed without fulfilling the relevant information 
requirements in case he has made every effort to reach an agreement and the data owner has 
not. In this case the data owner can be barred from proceeding with his own registration. 


5.1.3 Disputes after the joint submission has been submitted 


Within a SIEF, disputes may also arise after a registration has been submitted when 
subsequent registrant(s) need studies involving tests on vertebrate animals. If the parties 
fail to reach an agreement despite all their efforts, ECHA can be approached via a dedicated 
web form by submitting relevant documentary evidence of the efforts made by all parties. 
ECHA can decide to grant permission to refer to these studies contained in the already 
submitted dossier. The decision will be based on a balanced assessment of whether the parties 
have made every effort to reach an agreement on data sharing in a fair, transparent and non-
discriminatory way. 


It is important to underline that in case a dispute concerns existing studies not involving 
vetebrate animals and a solution cannot be found, the registrants can proceed as if no such 
studies were available and cannot avail of ECHA’s settlement mechanism for data sharing 
disputes. 


In case a dispute is lodged with ECHA, the potential registrant(s) must obtain a decision from 
the Agency before submitting the registration unless an agreement is reached or he/they 
has/have obtained the relevant study from another source. 


 
12 More information and webforms are available in the dedicated section on “Data sharing” of the ECHA website at 
echa.europa.eu/web/guest/regulations/reach/substance-registration/data-sharing. 



http://echa.europa.eu/web/guest/regulations/reach/substance-registration/data-sharing
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All potential and existing registrants are encouraged to continue negotiating the sharing of 
data and costs after the submission of a dispute claim. If they find an agreement, they should 
inform ECHA thereof. ECHA assessment will only be performed on the basis of the information 
provided at the time of the submission of the compliant. 


5.2 Disputes following an inquiry 


Following an inquiry and after a potential registrant has requested data which are subject to 
compensaton (i.e. submitted by another registrant less than 12 years earlier) both the 
potential registrant and the data owner must make every effort to reach an agreement on the 
sharing of data and related costs. In case of a failure to reach an agreement despite all the 
efforts made by both parties the potential registrant can inform ECHA via a dedicated webform 
and by submitting all relevant documentation of the efforts. 


ECHA will assess whether the previous registrant and the potential registrant have met their 
obligations to make every effort to share the data in a fair, transparent and non-discriminatory 
way. If ECHA establishes that he has made every effort to reach an agreement, whereas the 
existing registrant has not, the potential registrant may receive permission from ECHA to refer 
to the data, on the condition that he provides proof of payment of a share of costs. 


5.3 Preventing data sharing disputes 


REACH clearly states that registrants and potential registrants have the obligation to make 
every effort to reach an agreement on the sharing of data and costs. This applies to both 
phase-in and non phase-in substances. 


The dispute resolution processes described above should only be initiated as a very last resort. 
All parties are encouraged to prevent such disputes through cooperation and an open and pro-
active communication. Companies should act in a timely manner, be clear and allow 
reasonable time to act to the other parties. Making every effort requires everyone involved to 
find alternative solutions when necessary and suggest approaches which are justified and not 
discriminatory. In particular previous registrants must ensure that potential registrants are 
required to share only the costs of information that they are required to submit for their 
registration requirements. 


This will normally result in a more efficient registration process, where financial and time costs 
are reduced and the quality of the resulting dossier increases. 


Companies involved in data sharing disputes should bear in mind that parties in breach of the 
obligation to make every effort to reach an agreement on sharing data may be subject to 
sanctioning by the enforcement authorities of the Member State where they are established.
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6. The joint submission  


Each potential registrant is individually obliged to submit a registration for each substance for 
which he is responsible. In cases where the same substance is manufactured or imported by 
more than one company, the registrants are required to submit certain information together in 
a so-called joint submission which will be submitted by the designated lead registrant. The 
lead registrant will act with the agreement of the other assenting registrants. There must be 
only one joint submission for each substance (“one substance=one registration” principle). 


Nonetheless information on the identity of the registrant, on the identity of the substance, on 
the manufacture and use and, in some cases exposure information, will need to be submitted 
individually by each registrant. This company-specific information can only be submitted after 
the lead registrant has made the joint submission. 


The requirement to make a joint submission applies to both phase-in and non-phase-in 
substances and regardless of whether the substance has been pre-registered by all, some or 
none of the registrants. Also an early registrant, who was originally the only registrant of the 
substance and therefore submitted an individual registration, must be part of the joint 
submission once there are several registrants of the same substance. 


The joint submission obligation is essential in order to increase the efficiency of the registration 
process to reduce the costs for registrants and to avoid unnecessary animal testing. 


6.1 Information which has to be submitted jointly and information 
which can be submitted jointly on a voluntary basis 


Registrants are required to jointly submit information on the intrinsic properties of the 
substance (studies and testing proposals, if any) and on its classification and labelling. This 
information is submitted by the lead registrant on behalf of the other registrants. From a 
practical point of view it is important to underline that the joint dossier needs to be submitted 
by the lead registrant before the other registrants submit the individual parts of the 
registration dossier. 


The registrants can decide to also jointly submit as part of the lead dossier the guidance on 
safe use of the substance, which needs to be consistent with the information provided in the 
Safety Data Sheet (where this is required), and the Chemical Safety Report (CSR). The CSR 
documents the Chemical Safety Assessment performed where one is required. In particular it 
is important for registrants to consider working together for the development of the risk 
assessment and the exposure scenarios which are important elements of the CSR. This should 
help the process to be more cost efficient and to ensure consistency in performing the 
Chemical Safety Assessment. 


6.2 Possible opt-out 


Although the REACH Regulation requires the joint submission of certain data, under specific 
conditions registrants may have a justification for opting out from submitting jointly part of 
this common information. REACH provides for three situations where an opt-out may be 
justified: 


a) It would be disproportionately costly for the registrant to submit this information jointly. 
This may be the case when e.g. the registrant has already in his possession a set of data for 
the substance or the cost sharing formula adopted by the SIEF is particularly 
disadvantageous. 
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b) Submitting certain information jointly would lead to the disclosure of information he 


considers commercially sentitive and this would cause commercial loss. This can be the case 
when, e.g. sharing of such information may lead to the disclosure of manufaturing methods 
or marketing plans. 


c) He disagrees with the lead registrant on the selection of certain information for reasons 
which can be based on relevance or quality of such data. 


In any case opting out can only be related to specific endpoints of the joint submission and a 
justification must be given for each endpoint submitted separately. The registrant still has to 
be part of the joint submission and retains data sharing obligations. In case of an opt-out the 
registrant will not benefit from the reduced registration fees granted to the members of the 
joint submission and in addition its dossier will be prioritised by ECHA in the context of the 
dossier evaluation (compliance check). 


Figure 4: Overview of the process of the joint submission of data 
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7. Where to find further guidance? 


This Guidance in a Nutshell should provide you with a summary and short explanation of the 
data sharing principles and related obligations under Title III of the REACH Regulation. 
However it is recommended to consider whether you need to consult the Guidance on data 
sharing in case you may need to meet data sharing requirements. This is available at 
echa.europa.eu/web/guest/regulations/reach/substance-registration/data-sharing. 


The Guidance on data sharing provides more detailed examples and explanations of the 
concepts and procedures introduced by the present document. Additional insight may also be 
gained by consulting in particular the following documents and web pages: 


- Guidance on registration (in particular section 2.3 on the status of the substance, 
section 3.3 on joint submission and section 4.2 on pre-registration) at 
echa.europa.eu/web/guest/regulations/reach/substance-registration/data-sharing. 


- ECHA web page on SIEF (in particular the link to “Q&As on data sharing and related 
disputes” and other useful manuals is provided) at 
echa.europa.eu/regulations/reach/substance-registration/substance-information-
exchange-fora;jsessionid=6A3A572FB58C1B9E1DFAC58BA7D50BD4.live2. 


- ECHA web page on data sharing (where the links to the forms to initiate a disputes are 
provided) at echa.europa.eu/web/guest/regulations/reach/substance-registration/data-
sharing. 


- ECHA REACH 2013 web service (available at echa.europa.eu/web/guest/reach-2013) 
which contains key information to support the preparation for the 2013 registration 
deadline. 



http://echa.europa.eu/web/guest/regulations/reach/substance-registration/data-sharing

http://echa.europa.eu/web/guest/regulations/reach/substance-registration/data-sharing

http://echa.europa.eu/regulations/reach/substance-registration/substance-information-exchange-fora;jsessionid=6A3A572FB58C1B9E1DFAC58BA7D50BD4.live2

http://echa.europa.eu/regulations/reach/substance-registration/substance-information-exchange-fora;jsessionid=6A3A572FB58C1B9E1DFAC58BA7D50BD4.live2

http://echa.europa.eu/web/guest/regulations/reach/substance-registration/data-sharing

http://echa.europa.eu/web/guest/regulations/reach/substance-registration/data-sharing

http://echa.europa.eu/web/guest/reach-2013
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PREFACE 


This document describes the information requirements under REACH with regard to substance 
properties, exposure, use and risk management measures, and the chemical safety assessment. It 
is part of a series of guidance documents that are aimed to help all stakeholders with their 
preparation for fulfilling their obligations under the REACH regulation. These documents cover 
detailed guidance for a range of essential REACH processes as well as for some specific scientific 
and/or technical methods that industry or authorities need to make use of under REACH. 


The guidance documents were drafted and discussed within the REACH Implementation Projects 
(RIPs) led by the European Commission services, involving stakeholders from Member States, 
industry and non-governmental organisations. These guidance documents can be obtained via the 
website of the European Chemicals Agency  


http://echa.europa.eu/web/guest/support/guidance-on-reach-and-clp-implementation  
 


Further guidance documents will be published on this website when they are finalised or updated. 


This document relates to the REACH Regulation (EC) No 1907/2006 of the European Parliament 
and of the Council of 18 December 20061 and its amendments as of 31 August 2011. 


 


 


 


 


 


 


 


 


 


 


 


 


 


 
1 Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 
concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a 
European Chemicals Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 
793/93 and Commission Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and 
Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396, 30.12.2006). 



http://echa.europa.eu/web/guest/support/guidance-on-reach-and-clp-implementation
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GUIDANCE FOR IMPLEMENTING THE UPDATES 


Most of the updates in this guidance provide additional tools and parameters to support consumer 
exposure assessment and exposure scenario building under REACH, or are of an explanatory or 
an editorial nature. 
 
A registrant having already finalised the consumer exposure estimation based on Chapter R.15 as 
published in May 2008 may therefore wish to take the following advice into account: 
 
 Carefully read the document history to be informed on what has been updated; 
 Check whether the changes in the guidance put into question  


o the scope of the exposure assessment and scenarios already worked out, and  
o the outcome of the risk characterisation related to these exposure scenarios.  


If the conclusion of the check is that neither is put into question, it is unlikely that the adaptation 
of the already existing Chemical Safety Report to this guidance update is of high priority. 
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CONVENTION FOR CITING THE REACH REGULATION 


Where the REACH regulation is cited literally, this is indicated by text in italics between quotes. 


TABLE OF TERMS AND ABBREVIATIONS 


See Chapter R.20  


 


PATHFINDER 


The figure below indicates the location of Chapter R.15 within the risk assessment process. 
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R.15. CONSUMER EXPOSURE ESTIMATION 


R.15.1. Introduction 


R.15.1.1. Aim  


The aim of this chapter is to describe an efficient, step-wise and iterative procedure for the 
estimation of consumer exposure to substances on their own, in mixtures or in articles. Substances 
on their own or in mixtures that are used by consumers are called consumer products in line with 
Chapter R.12. 


This chapter provides advice on how to assess consumer exposure to chemicals. It consists of the 
following sections: 


 Workflow for consumer exposure assessment (Section R.15.1.2) 
 General considerations related to assessment of  consumer exposure (Section R.15.2) 
 Calculation of consumer exposure at Tier 1 level (Section R.15.3)  
 Tools for supporting exposure scenario building at Tier 1 level (Section R.15.4 and Section 


R.15.5),  
 Higher tier models and measured data (Section R.15.6),  
 Risk characterisation (Section R.15.7), 
 Overview on information sources and available tools (Section R.15.6 and Appendices R.15-3, 


R.15-4 and R.15-5) 
Exposure estimation is carried out for the conditions of consumer uses of substances as defined in 
the relevant exposure scenarios (see Guidance D). The development of exposure scenarios is an 
iterative process, thus exposure estimation may be needed at different stages of the development 
of an exposure scenario. Guidance on exposure scenario development for consumers is provided 
in Guidance D. Guidance on risk management measures relevant for consumer uses is contained 
in Chapter R.13. Chapter R.12 provides guidance on how to describe consumer uses of 
substances based on a standardised use descriptor system. 


R.15.1.2. Workflow for consumer exposure estimation 


The workflow for consumer exposure estimation is a part of the development of exposure 
scenarios. The workflow in Guidance D includes several steps where exposure estimation takes 
place. This chapter provides more detailed guidance on exposure estimation, including iterating 
and refining the exposure estimates.  


Consumer exposure estimation can be performed by a tiered assessment, beginning with a 
screening estimation (Tier 1). If the result of the screening is that exposure is below the accepted 
thresholds (DNEL= derived no effect level or other threshold), then there is “no concern” and the 
risks of the product can be considered to be controlled. If this is not the case, the exposure 
estimation has to be refined in the iterations of the chemical safety assessment until the risk 
characterization shows that risks are sufficiently controlled. This can be done e.g. by improving the 
Tier 1 assumptions, using measured data, going to higher tier exposure estimation models or by 
introducing risk management measures.  


Exposure assessment usually includes the following steps:  


 Map the consumer uses of the substance and compile information on the conditions of use 
(including operational conditions and risk management measures (RMMs)) 


 Choose the appropriate product category for a Tier 1 estimate where available (See Appendix 
R.15-1) 


 Carry out a Tier 1 exposure estimation 
 Document the assumptions and the advice in an initial exposure scenario (ES) 


1 
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 Invite feedback on the initial ES from representative downstream users (DUs) 
 If needed, refine the exposure scenario as appropriate and carry out a new Tier 1 exposure 


assessment and risk characterisation (within the boundaries of the Tier 1 tool). 
 Conclude on the final exposure scenario or 
 Carry out further exposure assessment based on measured data on exposure or higher tier 


modelling (if needed) 


It is, however, also possible to miss out the Tier 1 model, if more detailed information on the 
conditions of use is readily available to facilitate a more refined higher tier assessment, or where it 
is already known upfront that it will be impossible to demonstrate the control of risk at Tier 1 level. 
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R.15.2. General exposure considerations related to consumers 


The consumer, i.e. a member of the general public who may be of any age, either sex, and in any 
state of health, may be exposed to a substance by using consumer products or articles. A 
consumer product or article is in general considered to be a product that can be purchased from 
retail outlets by members of the general public. Consumer exposure estimation deals with the final 
step of the supply chain. The formulator of a consumer product is the last downstream user, having 
the responsibility for the particular product under the overall conditions of use defined by the 
manufacturer. Considering consumer exposure is important because the possible means of 
controlling the exposure are very limited and cannot normally be monitored, or enforced beyond 
the point of sale of the products. 


Consumer exposure estimation is often difficult due to limited data availability. It should normally 
address the consumer uses of a substance, a mixture or an article that contains the substance. 
The formulator of consumer products can use available information from his supply chain. This 
refers mainly to the information (e.g. concentrations of ingredients) which the formulator receives 
from his suppliers. The formulator has most of the knowledge related to the consumer uses of his 
products. Therefore, manufacturers/importers (M/I) of substances and formulators may have 
different levels of information about exposure resulting from consumer uses of products.  


A M/I of substances may initially use a broad or general exposure scenario, and the consumer 
product manufacturer who formulates the substance into a mixture or an article will have specific 
information related to the formulation and end use of his product. By communication between M/I’s 
and DUs the initial exposure assumptions that underpin the initial exposure scenario may be 
developed to become part of the final exposure scenario as described in Guidance D. 


R.15.2.1. Scope of the consumer exposure estimation 


The estimation of consumer exposure deals with consumer products and articles that can be 
purchased from retail outlets by members of the general public. Examples of human exposures to 
substances arising from the use of consumer products and articles include: 


 exposure to solvents from the use of glues/adhesives; 
 exposure to textile finishing chemicals or dyes in clothes; 
 exposure to substances released from articles e.g. from use of baby bottles in child care. 


Additionally, for the purpose of this guidance, other exposures of the consumers are included 
under “consumer exposure” despite the fact that the exposure does not arise from the use of 
consumer products or articles, but rather as a result of being near where a substance is being 
used or has been used. These additional exposures capture any other human exposures which 
are neither considered as occupational nor as indirect exposure via the environment. Examples 
include:  


 exposure to substances at home after use of decorating or cleaning products by professionals; 
 exposure to substances in indoor air (residential air: e.g. household, schools, nurseries) 


including the fraction adsorbed on dust particles arising from building materials; 
 exposure to substances in public areas (e.g. swimming pools, recreational areas).  
 
The registrant should consider addressing combined risks from different uses of his substance in 
chapter 10 of the CSR. He is, however, not obliged to carry out a risk characterisation related to 
uses of the substance not covered in his own registration. 


In REACH guidance, indirect exposure of humans via the environment is defined as the exposure 
of humans via consumption of food and drinking water, inhalation of air and ingestion of soil which 
in turn are directly influenced by the releases of the substance into the environmental 
compartments air, water and soil. Indirect exposure is not included in consumer exposure 
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assessment in REACH but should be reported in the ‘man via the environment’ section in the 
chemical safety report and is further detailed in Chapter R.16. 


Exposure levels must be estimated for long-term (repeated or continuous) exposure, and in some 
cases also for acute exposure (single event, peak exposure), depending on the properties of the 
substance and the nature of the use, as indicated in the exposure scenario (see also Section R. 
15.2.5). 


The way in which consumers are exposed to substances can generally be characterised by: 


1. the different routes of exposure, separately or in combination 
2. the identification of the different phases of activity in handling the consumer product or 


article 
3. the duration and frequency of exposure 


R.15.2.2. Reasonable worst-case situations 


The consumer exposure estimation should normally address the intended uses of the products that 
contain the substances under investigation. However, since consumers may not accurately follow 
instructions for use of products, an estimation of other reasonably foreseeable uses should be 
made.  


For example, consumers may over-dose (e.g. amount of dishwasher detergent in relation to the 
doses recommended on the product) or fail to take recommended actions that are designed to 
minimize the potential for contamination (e.g. they may leave containers open after having used 
the product which can give rise to potential inhalation exposure to substances). Consideration of 
deliberate abuse is not part of the exposure estimation process. However, the difference between 
’other foreseeable uses’ and abuse can in certain cases be small. In these situations the assessor 
should provide clear argumentation as to why a certain exposure situation is included or excluded 
in the estimation. 


If a substance is used in a consumer product or article that has different types of application (e.g. 
brush painting and spraying), different exposure scenario options exist: 


1) Exposure scenarios can be developed for each use if the operational conditions and risk 
management measures are different for each use.  


2) Alternatively, the exposure estimation for the two different consumer uses can be used to 
establish the highest exposure, and use this as the worst-case situation to be covered in the 
exposure scenario. A pre-requisite for combining uses is that the recommended operational 
conditions and RMMs can ensure control of risks for all these uses.  


3) Exposure due to the use of a consumer product or article can occur via different pathways, e.g. 
both via inhalation and dermal contact. In such cases, combined exposure is calculated to 
estimate the total exposure (see also Section R.15.2.6).  


4) If the same substance (for a single registration) occurs in different consumer products or 
articles that could reasonably be expected to be used jointly and frequently by an average 
consumer, it is advised to also calculate the combined risk, in order to prevent underestimation 
of risk (see Section R.15.2.6).  


Certain sub-populations may be exposed differently from others. If for instance exposure of young 
children is anticipated, their crawling behaviour and hand to mouth contact may bring them into 
contact with residues of products on the floor. In addition the children’s small ratio of body size to 
surface area, compared to that of adults, may have a crucial effect on the exposure estimates. 
Therefore it has to be ensured that exposure scenarios chosen take into consideration exposure 
pathways for relevant consumer sub-populations, and the corresponding values for exposure 
determinants such as body weight and skin surface area should then be used in the estimation. 
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Several tools and information sources are available for this (see Section R.15.6 and Appendices 
R.15-2, R.15-3 and R.15-4. 


The identification of all possible consumer uses for the product is also very important. In addition to 
the every-day use of household detergents and car maintenance chemicals, many consumers also 
use various products meant for professional use, such as do-it-yourself products and construction 
materials, e.g. as a hobby or when building or renovating a home. Sometimes this type of 
consumer use resembles professional use. The M/I of do-it-yourself products and construction 
products sold at retailers should also ascertain that consumer use has been assessed and safe 
consumer use can be assured. Environmental exposure assessment has to identify release 
scenarios from consumer use (see Guidance Chapter R.16). 


When using any equations or computer models, particularly if default or “reasonable worst-case” 
values are used, it is essential to check the input parameters of Tier 1. For example, it might be 
reasonable to assume that 100% of a substance in a consumer product or article could be 
ingested by a child in a single event. If available information indicates that for instance, only 10% is 
ingested, the input parameters could be adjusted if more appropriate and justified. Refining the 
parameters may not be necessary if the judgement is already that consumer exposure is of “no 
concern”. Also, care should be taken to avoid under-estimating exposure.  


R.15.2.3. Routes of exposure 


In this chapter, the evaluation of exposure for consumers refers to external exposure. External 
exposure is characterised by the amount of a substance that can be absorbed after inhalation, 
dermal contact or oral intake. The aim of this evaluation is to generate information that can be 
compared to DNELs, which are also expressed as external exposure values. Consumer exposure 
estimation will need to consider three separate exposure routes:  


  inhalation exposure 
  dermal exposure 
  oral exposure 
 


Inhalation exposure 


Inhalation exposure may occur in the case of substances reaching the breathing zone of 
consumers either during the actual use of the consumer product or article (e.g. as the result of 
vaporizing solutions or aerosol-forming mixtures) or as a result of volatilisation after the product 
has been used (e.g. evaporation of solvents from paints) or due to emissions from articles. 
Exposure by inhalation is expressed as the concentration of the substance in the breathing zone 
atmosphere, and is normally presented as an average concentration over a reference time period 
(e.g. per day). If exposure is of intermittent short duration there may also be interest in exposure 
over shorter periods (e.g. per event). The assessment can also be based on exposure during 
specific tasks, which may be carried out over varying time periods. Some consumer products are 
used as sprays in the form of aerosols. In this case the exposure to the substance is related to the 
characteristics of the droplets (e.g. particle size) which need to be considered specifically in a 
higher tier exposure model.  


Inhalation exposure is expressed in terms of external exposure, as a concentration, usually as 
mg/m3. For measurement of exposure to nanomaterials, information in relation to number 
concentration (especially for fibres) and surface area concentration are also considered to be of 
benefit (i.e. n/m3 or cm2/m3). 


Dermal exposure 


Dermal exposure is an estimate of the amount of substance contacting the exposed surfaces of 
the skin. It is the sum of the exposure estimates for the various parts of the exposed body surface. 
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Dermal exposure can occur from splashes on the skin, from direct hand or body contact with the 
consumer product or article, from deposition on exposed skin of particles or aerosols from an 
airborne substance or from skin contact with residues of the substance after product use, e.g. 
residues on clothing after laundering or dry cleaning. For heavy use of consumer products the 
substances penetrating the clothing may represent an important exposure situation. The amount 
and concentration of the substance, the area of skin exposed and the duration and frequency of 
exposure can influence the actual dermal exposure to a substance. Dermal exposure is expressed 
in terms of the amount of substance per unit surface area of the skin exposed (mg/cm2) or as 
external dose (mg/kg body weight/day). 


Oral exposure 


Substances occurring in mixtures or articles (see Chapter R.17) that can be ingested can cause 
oral exposure. A common example is the exposure from the use of household products. Oral 
exposure may also occur as a consequence of migration due to sucking, chewing or licking of toys, 
children's books or textiles. This is of particular relevance to children due to their hand to mouth 
and/or mouthing behaviour.  


In some cases, occasional and foreseeable oral exposures to chemicals (e.g. detergents, glues, 
monomer residues and softeners in plastic and PVC-products) may need to be considered. A 
specific example of oral exposure is the uptake of dust and soil by children, provided that the 
loading of soil with substances is related to the use of consumer products or articles, especially 
due to releases of substances from articles e.g. textiles, or building materials. The exposure to 
products and chemicals that are hardly ever accessible to children should not be considered.  


In case of risk of serious accidents caused by strongly acidic or alkaline chemicals, strong oxidants 
or other chemicals of high acute toxicity, this could be described in the risk assessment report as 
part of the instructions for dealing with human health hazards due to physico-chemical properties 
(Chapter R.9)2. This statement is also relevant for dermal and inhalation exposure – e.g. to 
aerosol-based oven cleaners. 


Migration characteristics of the substance in the matrix, solubility and amounts typically used are 
important determinants to be considered. These parameters, together with concentration and 
contact parameters, are used to quantify the respective exposures.  


Oral exposure is expressed as the amount of substance ingested per kg body weight, and is 
normally presented as an average daily external dose (mg/ kg body weight/day). 


Other routes of exposure 


Besides the three major routes of exposure mentioned above, in special cases other routes of 
exposure must be considered, e.g. eyes (splashing) or in rare cases, intradermal routes. 
Intradermal exposure occurs when the integrity of the skin is disrupted by the use of consumer 
products or articles (e.g. by earrings or piercings). In these cases, the exposure is expressed as 
the total amount of the migrating substance and is normally presented as an average daily dose. 


R.15.2.4. Phases of activity, including post-application 


Consumer exposure can be characterised by looking at the different phases of activity in which the 
products are actually used. There are up to four phases of activity that are relevant to consumer 
exposure: 


 
2 Please note that it is proposed that Chapter R9 will be made obsolete and the updated parts of its content which remain 
relevant will be merged into the forthcoming update of Chapter R7a  
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1. preparatory activity, which includes tasks like handling and dilution of solid or liquid 
concentrates; 


2.  application of product by the consumer, including handling of articles during their service 
life; 


3. post-use or post-application leading to exposure of the user (e.g. exposure to paints, 
cleaners etc. after use). It is possible that due to chemical reaction the exposure at this 
stage may be to the substance in a different physical state, or that exposure is to a different 
substance, e.g. reaction products of the substance. 


4. removal/cleaning leading to exposure of the user. This includes activities such as emptying 
and cleaning equipment, stripping coatings, etc. 


Each phase of activity may require separate exposure estimation, given that the first phase reflects 
exposure to a concentrate, the second to a diluted solution, the third to a vapour or semi-dry 
residue and the fourth to “waste material” and different individuals may carry out each of the 
activities. In addition to this, secondary exposure may occur at any stage to people that are not 
engaged in the activities, but happen to be exposed as well (‘bystanders’). In practice however, the 
resulting exposure scenario for the different products should include some or all of these phases. 
The exposure scenario could focus on the phase with the highest risk associated with it, provided 
that the recommended operational conditions or risk management measures also are relevant and 
practicable for the other phases of activity.  


R.15.2.5. Acute versus chronic exposure 


There is a large variety of consumer products and articles, exposure to which both during and after 
application should be taken into account. Due to the wide variety of exposure situations, exposure 
duration to substances in products can vary from very short events (seconds) to a maximum of 24h 
per day, every day a year. This should be addressed in the consumer exposure estimation in order 
to match the relevant exposure duration and frequency with the corresponding DNELs.  


Consumer exposure can be due to single/rare use or repeated/regular uses of substances.  A 
single use of a consumer product or article can lead to short-term exposure, e.g. the use of a spray 
product, where a peak exposure of a relatively short duration is expected. In some cases it can 
also lead to long-term exposure if the substance is released from the product or article over a 
longer time period after use (e.g. slow evaporation of substances from a new carpet). Thus, 
depending on the type of substance, the consumer product or article type and properties, and the 
use frequency and duration, exposure can be characterised as either a single, short-term (minutes 
to few hours) exposure or chronic exposure (either intermittent or continuous).  However, in 
practice, daily, weekly and monthly consumer exposures can be considered as repeated 
exposures and assessed against a chronic DNEL. This is due to the following considerations: 


 It would require substantial data about consumer behaviour to justify that the vast majority of 
consumers (say 90%) use a product so rarely and for such short time that assessment against 
an acute DNEL only would be justified. 


 The establishment of an acute DNEL is cumbersome and resource-intensive. Usually it can be 
assumed that effects occurring after single short term exposure are prevented if the long-term 
DNEL is not exceeded (Chapter R.8). 


It is to be noted that for products used infrequently, use frequency should not be used to average 
out exposure over a longer time period. In the first instance, exposure should be calculated for the 
actual duration of an event (event exposure), and then expressed as that concentration per day. 


If the derived risk characterisation ratio (RCR) is lower than 1, the conclusion of the assessment is 
that there is no relevant risk even from acute exposure. If the derived RCR is above 1, the 
assessment may be refined by using available data on event exposure, frequency, duration of 
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exposure and other information to refine the exposure estimate. Only in situation where a 
substance is classified for its acute systemic toxicity, would the derivation of an acute DNEL and 
the assessment of peak exposure be required (see Chapter R.8). 
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 Example R.15-1: Generic exposure assessment for a solvent  


 


A solvent (vapour pressure 2000 Pa; chronic DNEL 1200 mg/m3; no classification for acute 
systemic toxicity) is contained in a cleaner at 50%. 0.25 kg of product is assumed to be used for 
cleaning work in a 20 m3 room for about 0.3 hours.  


Based on the consumer TRA tool, an event exposure of 6250 mg/m3 is calculated. Compared to 
the chronic DNEL the RCR is about 5.  


In order to refine the assessment one would not assess the exposure of 0.3 hours against an acute 
DNEL since the acute DNEL is not available, and in addition, a registrant would hardly be able to 
exclude the possibility that the same person cleans a series of rooms on the same or the following 
days. Thus other refinement options would be explored: 


 limit the concentration in the product to 10%  and/or 


 assume a minimal air exchange in the room of 0.6 per hour and/or 


 make assumptions on the actual exposure time over a day and calculate a time-weighted 
average exposure over one day. Assume for example 10 cleaning events per day, each 0.3 
hours. Thus the total exposure time over the day may be slightly more than 3 hours. Please 
note: In contrast to the situation for workers, data on time-dependent exposure over the day is 
not always available for consumer situations, and thus this refinement option may be of limited 
applicability. 


 


R.15.2.6. Combined uptake 


If a consumer is exposed to a substance in a particular consumer product or article via different 
routes, the contribution of each route to the total risk due to exposure should be summed. Normally 
the summation is done separately for each time scale (acute and long-term). The risk 
characterisation ratios for the different routes would be combined and evaluated to identify the 
most appropriate methods to control of risks. 


R.15.2.7. Compilation of information on operational conditions and risk 
management 


General information on the use of a consumer product or article is needed to identify the relevant 
exposure pathways. Internal sales and marketing knowledge is expected to be the starting point for 
industry. Information gathering can be expanded to use of public databases and exposure factor 
collections. 


Direct exposure from product use will be the main source of consumer exposure to a chemical 
present in that product. Characterisation of the direct consumer exposure requires knowledge of 
the nature of the products used and of the circumstances of their intended and reasonably 
foreseeable use. Consumer exposure is related to the amount of substances in consumer products 
or articles. Therefore, the amount of the products used per event, the quantity of chemical in the 
product and the frequency and duration of the event are essential information needed to estimate 
consumer exposure. 


Release and subsequent exposure also takes place from articles or reacted/dried mixtures. Such 
emissions may be driven by water or saliva contact, skin contact, elevated temperature (e.g. car 
interior), mechanical abrasion or by slow emission from the article matrix over service life (see 
Chapter R.17).  
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The exposure routes are related to the type of use and to substance properties. For example, 
inhalation may play a role for volatile substances but also for dust-forming conditions of use or 
conditions promoting mobility of a substance as such, in mixtures or in articles. Substances of low 
volatility can be released by mechanical abrasion (rubbing off), via leaching (e.g. during mouthing) 
or by migration (e.g. due to elevated temperatures or interaction between the substance and 
polymer-matrix) with subsequent release. The Tier 1 calculations for the different exposure routes 
are given in Section R.15.3. 


Effective risk management measures for consumers are usually product-integrated measures (see 
Chapter R.13). For quantitative exposure estimation, only those RMMs which can be controlled by 
the manufacturer of the product should be applied. This means that RMMs may be implemented by 
changing operational conditions or product composition, e.g.: maximum concentration used in the 
product, change of the product form (pellets or granules instead of powder) or maximum amount of 
product used (package size). 


The use of consumer instructions as RMMs cannot be expected to be highly effective, unless 
consumer behavioural data provide evidence that a sufficient degree of compliance can be 
assumed. The adherence to instructions is fundamentally different for consumers by comparison to 
that in occupational settings where the employer has the duty to ensure good operational 
conditions and use of RMMs. Consumer RMMs based on instructions should be introduced only 
when the use of such RMMs can be shown to be effective and be well adhered to by consumers. 


There are limited circumstances for consideration of personal protective equipment (PPE) in 
consumer exposure, because people will not necessarily use PPE even though recommended by the 
manufacturer. Even when PPE is provided with the product (e.g., gloves with a hair dye), it cannot be 
ensured that consumers will use it. The exposure estimation needs to consider the reasonable 
worst-case situation which indicates no use of gloves or other PPE. As an element of good practice 
and personal hygiene, the advice to use household gloves or other skin protection should be part 
of consumer instructions (e.g. for products that are irritating/corrosive to the skin, such as strongly 
acidic, alkaline or oxidising household detergents). Further information on consumer RMMs can be 
found in Chapter R.13 and the RMM library (available via http://www.cefic.org). 



http://www.cefic.org/
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R.15.3. Calculation of exposure 


This section details the Tier 1 equations for consumer exposure estimation. The assessor may 
start the assessment by using Tier 1 tools that implement the algorithms presented in this section. 
These tools are discussed in Section R.15.4 (Ecetoc TRA) and Section R.15.5 (ConsExpo Tier 1). 
Tier 1 tools are easy to use because they require information on very few parameters and apply 
conservative default values to them, thus limiting the amount of work needed for a first 
assessment. Alternatively, the assessor can directly use the algorithms of Section R.15.3, and if 
needed, change the default values of the relevant parameters3. At first, release and subsequent 
removal of the chemical are treated using the worst-case assumptions that the release of 
substances is instantaneous and that there is no removal. This may suffice for simple screening 
purposes. These assumptions can be overridden if better information is available. Apart from the 
two tools mentioned above, various other tools are available (see Appendix R.15.4) or may 
become available in the near future. It is foreseen that all exposure assessment tools will be further 
developed according to the needs detected in REACH exposure assessments. 


Consumer exposure estimation will need to consider three exposure routes: inhalation, dermal and 
oral routes, each exposure calculated separately. An exposure scenario can be derived using a 
tiered approach to exposure estimation. Initially a first tier exposure estimate can be used to derive 
a “worst case”, but not unrealistic, approach. Subsequent higher tier estimates can be used to 
further characterise the exposure.  
 


Inhalation: Tier 1 assessment assumes that all substance is released as a gas, vapour or airborne 
particulate into a standard room. This may be due to direct release or to evaporation from a liquid 
or a solid matrix (Section R.15.3.1). 


Dermal, two options:  


 A: The substance is contained in a mixture. This option is applicable when, for example, 
hands are put into a solution containing the substance under evaluation, or splashes occur 
(painting) (Section R.15.3.2.1).  


 B: Substance migrating from an article; applicable, for example, when residual dyes in 
clothing are in contact with skin and migrate from the clothing (Section R.15.3.2.2). 


Oral, two options:  


 A: Substance in a product unintentionally swallowed during normal use (Section R.15.3.3). 
 B: Substance migrating from an article; applicable for example when a substance migrates 


from a pen, cutlery or textile (Chapter R.17). 


R.15.3.1.Inhalation exposure 


A substance may be released into a room as a gas, vapour or airborne particulate (e.g. a 
carrier/solvent in a cosmetic formulation, a powder detergent, dust), or by evaporation from liquid or 
solid matrices. In the last case, the Equation R.15-1 represents a worst-case situation by assuming 
that the substance is directly available as a gas or vapour. The equation applies to both volatile 
substances and airborne particulates. For inhalation exposure, the concentration of the substance 
in the room air (e.g. mg/m³) must be estimated. The event duration is assumed to be 24 hours in 
the worst case. For a Tier 1 evaluation, it is assumed that 100% of the substance in the consumer 
product4 will be released at once into the room and there is no ventilation. Please note that this tool 


 
3 The assessor should pay particular attention to the importance of correct units in the calculations when using the 
algorithms 


4 This assumption may need to be modified for identifying a reasonable worst case for substances in articles. 
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has not yet been validated for use with nanomaterials (NMs). If the output of the model is used to 
estimate exposure for NMs, this should preferably be supported by measured data. There should be a 
clear description in the CSR of the uncertainties associated with the estimated values and the 
consequences for the risk characterisation. The two essential parameters used are: 


 
 


 Amount of product used 
 Fraction of substance in the product (concentration) 
 
The concentration in air after using an amount Qprod of the product becomes: 


 
V


Fc Q
 = C


room


prodprod
inh



 .1000 (Equation R.15-1) 


When the inhalable and/or respirable fraction is known, it should be taken into account. If the 
product contains releasable nanomaterials then the assumption should be made that it is entirely 
within the respirable fraction if not otherwise known. The non-respirable fraction can be swallowed 
and oral exposure may also need to be considered (see Equation R.15-10 and Equation R.15-11, 
below). For the purpose of calculating overall systemic exposure via different exposure pathways, 
see Section R.15.2.6.  


 


The air concentration Cinh results in an inhalatory dose Dinh of: 


 
n  


BW


T  IH  C  F
 = D


contactairinhresp
inh 





 (Equation R.15-2) 


 


Table R.15-1: Explanation of symbols for inhalation exposure 


Input parameter Description Unit 


Qprod Amount of product used [g] 


Fcprod Weight fraction of substance in product [g.gprod
-1] 


Vroom Room size (default 20 m3) [m3] 


Fresp Respirable fraction of inhaled substance (default 1) [-] 


IHair Ventilation rate of person [m3.d-1] 


Tcontact Duration of contact per event (default 1 day) [d] 


BW Body weight [kg] 


[d-1] N Mean number of events per day 


Output 
parameter 


Description Unit 


Cinh Concentration of substance in air of room [mg.m-3] 


Dinh Inhalatory dose (intake) of substance per day and body weight [mg.kgbw
-1.d-1] 
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It should be noted that for Tier 1 assessment for short-term local exposure, the value for Vroom 
could be reduced (e.g. to 2 m3) to represent the volume of air immediately surrounding the user 
(‘breathing zone’). If this is not sufficient, higher tier models may be more appropriate. Inhalation 
exposure can occur to a substance that is released relatively slowly from a solid or liquid matrix 
(e.g. solvent in paint, plasticizer or monomer in a polymer, fragrance in furniture polish). In these 
cases, a simple Tier 1 screening model will usually overestimate exposure. Improved estimation 
models are further described in Section R.15.6. 


The calculated external exposure will usually be compared to a DNEL long-term (leading to Dinh) 
or, in cases of peak exposure, to a DNEL acute (leading to Cinh, see Guidance B. and Chapter R.8 
for information on calculating and choosing the relevant DNEL).  


R.15.3.2. Dermal exposure 


Dermal exposure in case of local effects is expressed as mg/cm2 skin, calculated based on 
deposited amount per cm2 multiplied by the body area actually exposed. This is called the dermal 
load. Dermal exposure in case of systemic effects is expressed as external dose in mg per kg body 
weight per day (see Chapter R.8). 


R.15.3.2.1. Dermal scenario A: Instant application of a substance contained in a mixture 


The instant application model assumes that all of the substance in the product is directly applied to 
the skin (e.g. a drop of liquid soap used to wash the hands). The model is used as a first Tier worst 
case approach or if details on how the skin is exposed to the compound are not known. If more 
precise information is available, the amount of product can be changed to reflect the actual use. 
The exposure expressed as dermal load Lder is calculated as the amount of product per unit surface 
area of skin or as external dose in mg/kg of bodyweight. The essential parameters used for this 
model are: 


 Weight fraction compound: the fraction of the compound in the total product 
 Amount of product: the amount of total product applied to the skin 
 The surface area of the exposed skin 
 


The dermal load is calculated as 


skin


prodprod
der A


FcQ
 = L



. 1000 (Equation R.15-3) 


 


and the external dose Dder as  


BW


nFCQ
 = D


prodprod
der



 . 1000 (Equation R.15-4) 


In cases where the substance is contained in a liquid into which certain parts of the body are 
dipped, the equation is not based on the mass of the substance applied to a certain area of skin, 
but rather on the concentration of the substance in the mixture that is in contact with the skin. First, 
the concentration Cder of a substance in contact with skin is calculated. Depending on how the 
parameters are provided, three analogous calculations are used: 
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    (Equation R.15-5) 
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The total dermal load Lder is then calculated by  


derderder TH  C = L   (Equation R.15-6) 


 


The dermal dose is then derived as: 


BW


nAL
 =D skinder


der



 (Equation R.15-7) 


 


Table R.15-2: Explanation of symbols for dermal scenario A 


Input parameter Description Unit 


Cprod Concentration of substance in product before dilution [g.cm-3] 


D Dilution factor (If not diluted, D =1) [-] 


RHOprod Density of product before dilution [g.cm-3]] 


Qprod Amount of product used [g] 


Fcprod Weight fraction of substance in product before dilution [-] 


[cm3] Vprod Volume of product used before dilution 


[cm3] Vappl Volume of diluted product actually contacting the skin 


THder Thickness of product layer on skin (default 0.01 cm) [cm] 


[cm2] Askin Surface area of the exposed skin 


BW Body weight [kg] 


[d-1] n Mean number of events per day 


Output Description Unit 


Cder Dermal concentration of substance on skin [mg.cm-3] 


[mg.cm-2] Lder Amount of substance on skin area per event 


Dder Amount of substance (external dose) that can potentially be 
taken up (account later for actual dermal absorption) per 
body weight 


[mg.kgbw
-1.d-1] 


 Further 
applications 


Description (see  the text below) 


[cm3] V*
appl Volume of diluted product actually remaining on the skin 


Fcder Fraction of the applied product remaining on the skin [-] 


The above dermal equations also apply to: 


 a non-volatile substance in a medium used without further dilution. In this case the dilution 
factor (D) is set to 1; 


 a non-volatile substance contained in an undiluted medium removed from the skin by, for 
example, wiping or rinsing and drying (e.g., liquid soap). Recalculate the V*


appl “real” volume of 


application based on  volume of application (Vappl) as V*
appl=Vappl


.Fcder; where Fcder is the 
fraction of the product remaining on the skin; 
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 a non-volatile substance in a volatile medium. The concentration Cder (Equation R.15-5) is only 
valid at the very beginning of exposure. However, this concentration can still be used to 
calculate Lder (Equation R.15-8), because the substance is non-volatile. 


 Example R.15-2: Calculating dermal exposure to a substance in a solution 


 


The identified use is a waterborne “Washing and cleaning products” 


In this example, the undiluted cleaning product is a surfactant-water mixture, where the weight 
fraction of the surfactant (Fcprod in Equation R.15-5) is 0.1 (=10%). It is assumed that the density of 
the product can be set to 1 (RHO = 1 in Equation R.15-5) and thus the concentration of the 
substance in the undiluted product is 0.1 g/cm3 or 100 g/L (Cprod = 0.1 in Equation R.15-5). 


Exposure is calculated for a situation in which the hands are dipped into the diluted product. The 
concentration of the substance after dilution (dilution factor D = 40) is 0.0025 g/cm3. The dermal 
concentration of substance on skin (Cder) is 2.5 mg/cm3.  


Equation R.15-6 is applied to derive the dermal load to skin (Lder) by multiplication of Cder with the 
thickness of layer (THder). The thickness of the layer in direct exchange with the skin is assumed to 
be 0.01 cm by default (see Table R.15-2).  


derderder TH  C = L  =  2,5 mg/cm3  * 0.01 cm = 0.025 mg/cm2. 


In a Tier 1 scenario, default parameters leading to worst-case assessment are applied. 
Accordingly, the body surface area of males is assumed, but the body weight of women (60 kg, 
Appendix R.15-5) is applied. Table R.15-13 in Appendix R.15-5 gives as the area of contact Askin: 
hands (fronts and backs) for males 840 cm².  


Using the Equation R.15-7, the external dermal dose (in mg per kg body weight can be calculated. 


BW


nAL
 =D skinder


der



 = 0.025 mg/cm2 *840 cm²* 1/60 kg = 0.35 mg/kg bw 


RMMs are not considered in the quantitative exposure estimation because consumer compliance 
to the advice ‘wear gloves while cleaning’ cannot be ascertained. However, it is considered a good 
practice to add this as a labelling instruction for consumer use. In Tier 1 assessments, exposure 
times are not taken into account. 


 


R.15.3.2.2. Dermal scenario B: a non-volatile substance migrating from an article 


The exposure calculation will involve estimating the amount of substance which will migrate from 
the area of the article in contact with skin during the time of contact (for a screening assumption, 
consider 24 hrs). The essential parameters used for this model are: 


 Weight fraction compound: the fraction of the compound in the total product 
 Amount of product: the total amount of product applied to the skin 
 The surface area of the exposed skin 
 The migration rate of the substance  
 The contact time of the substance 
 Skin contact factor (set at 1 for default), a factor that can be used to account for the fact that 


the product is only partially in contact with the skin. 


Examples of such potential exposure situations are skin contact with substances in textiles (see 
Krätke & Platzek, 2004 for details) or printing ink from a newspaper or magazine. For migrating 
substances, only a fraction of the total amount of substance on the skin is able to reach the skin. It 
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should be noted that it should be checked whether the estimated daily uptake exceeds the 
theoretical maximum. This maximum can be derived from the amount of product used (g), the 
concentration of the substance (g.g-1) in the product, and the use frequency (d-1). Extractability in 
simulated body fluids for several classes of dyestuffs and different fabric types has been evaluated 
by ETAD (1983).  


The dermal load is calculated as: 


skin


contactcontactmigrprodprod
der A


TFFcFcQ
 = L


1000
 (Equation R.15-8) 


 


In case a surface density Sdprod for an article is available (in mass per unit area), the equation 
reverts to: 


 


contactcontactmigrprodprodder TFFcFc SD= L   (Equation R.15-9) 


 


The external dermal dose in mg per kg of bodyweight is then calculated as (Equation R.15-7): 


BW
 = D skinder


der
nAL 


 


Table R.15-3: Explanation of symbols for dermal scenario B 


Input parameter Description Unit 


Qprod Amount of product used [g] 


Fcprod Weight fraction of substance in product [g.gprod
-1] 


Fcmigr Rate (fraction) of substance migrating to skin per unit time [g.g-1.t-1] 


[cm2.cm-2] Fcontact Fraction of contact area for skin, to account for the fact that the 
product is only partially in contact with the skin (default = 1) 


Tcontact Contact duration between article and skin [d] 


SDprod Surface density (mass per unit area) [mg.cm-2] 


[cm2] Askin Area of contact between product and skin 


Cder  Dermal concentration of substance on skin  [mg.cm-3] 


BW Body weight [kg] 


[d-1] n Mean number of events per day 


Output Description Unit 


[mg.cm-2] Lder Dermal load on the skin that is expected due to migration 


Dder Dermal dose per day and body weight [mg.kgbw
-1.d-1] 


  


R.15.3.3.Oral Exposure 


Oral exposure is expressed as external dose (mg/kg bw). The parameters used are:  
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 Weight fraction compound: the fraction of the compound in the product 
 Concentration in the product as swallowed (if diluted) 
 Amount ingested: the total amount of product swallowed  


R.15.3.3.1. Unintentional swallowing of a substance in a product during normal use 


The concentration in the product as swallowed is calculated from: 


 


DDD
 = C


prod
oral 


  Fc   QFc  RHOC prodprodprodprodprod 



V


 100010001000
(Equation (R.15-10) 


and the oral dose is then given by: 


 


BWBW
 = Doral


nFcQn  C  V  F prodprodoralapploral 10001000 



 
 (Equation R. 15-11) 


If an undiluted product is swallowed, D = 1. 


Table R.15-4: Explanation of symbols for oral scenario A 


Input parameter Description Unit 


Cprod Concentration of substance in product before dilution [g.cm-3] 


D Dilution factor [-] 


RHOprod Density of product before dilution [g.cm-3] 


Qprod Amount of product before dilution [g] 


Fcprod Weight fraction of substance in product before dilution [g.gprod
-1] 


[cm3] Vprod Volume of product before dilution 


[cm3] Vappl Volume of diluted product per event in contact with 
mouth 


Foral Fraction of Vappl that is ingested (default = 1) [-] 


BW Body weight [kg] 


[d-1] n Mean number of events per day 


Output   


[mg.m-3] Coral Concentration in ingested product 


[mg.kgbw
-1.d-1] Doral Intake per day and body weight 


 
These equations may also be used to estimate exposures arising from ingestion of the non-
respirable fraction of inhaled airborne particulates.  


Some examples of how to use the algorithms presented in Sections R.15.3.1-R.15.3.3 in consumer 
exposure estimation are found in reference databases (Appendix R.15-3), for example chemical 
exposure estimation for school children when using school bags, toy bags, erasers and pencil 
cases (covers assessment of several chemicals (Miljoministeriet 2007)). 


R.15.3.4. Exposure to non-volatile substances 
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Non volatile substances having low vapour pressure can be released from products via migration 
(e.g. softeners) or by mechanical abrasion (e.g. elements, pesticides, flame retardants). Because 
these substances can be found in house dust, house dust may present an important path for 
exposure to non-volatiles. In small children, exposure via house dust can account for about 50% of 
the total exposure (Wormuth, 2006). Therefore exposure via house dust may need to be 
considered when preparing a chemical safety assessment for REACH.  


It is anticipated that non-volatiles occurring in any products used in private households may 
contribute to accumulation in house dust. House dust itself may lead to dermal exposure and in 
small children to oral exposure due to mouthing behaviour. A conservative estimate of 100 mg has 
been proposed for house dust intake for children (Oomen, 2008).  


In Tier 1 assessments, tools like ECETOC TRA enable the assessment of exposure to non-volatile 
substances in house dust (Section R.15.4.3). For higher tiers, the concentration of the substance 
of concern can be evaluated or measured in house dust and multiplied with the intake value 
mentioned above. For example, if the concentration of a substance in house dust is 1 μg/g, then 
the intake of the substance would be 0.1 μg/day. 
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R.15.4.The ECETOC TRA consumer tool for exposure estimation - Tier 1  


R.15.4.1. Development of the tool 


The new ECETOC TRA Consumer tool is the result of a substantial revision of the previous version 
TR 93 (ECETOC, 2004).  The revised TRA combines the conservatism of first Tier assessment 
tool with the expert knowledge documented in the ConsExpo fact sheets (see Bremmer et al., 
RIVM, http://www.rivm.nl/en/healthanddisease/productsafety/ConsExpo.jsp#Fact_sheets and 
Section R.15.4.5). It uses default values taken from the ConsExpo fact sheets (except for the 
cases when no such value is available) and is largely based on the Tier 1 algorithms documented 
in Section R.15.3 with the following exceptions: 


 For the inhalation route the ECETOC algorithm includes a parameter for modifying the 
fraction of substance released to air for substances with a vapour pressure < 10 Pa in non-
spray applications.  


 For exposure from articles via the dermal route, the assumed thickness of layer in contact 
with skin is reduced from 0.01 cm (widely accepted default for mixtures and used already in 
EU existing chemicals risk assessment procedures) to 0.001 cm in order to take account of 
the reduced mobility of substances in an article matrix. The figure 0.001 cm was chosen 
based on expert judgement, as no scientific data was available. 


The new ECETOC TRA Consumer tool aims to balance the Tier 1 assumptions and the generic 
applicability to a wide range of product categories in order to deliver reasonably plausible 
outcomes. The transparency of the tool has been improved; for each product use category a 
rationale is available that justifies the basis of the default values and assumptions. The 
assumptions used for TRA might be revised in the future, if data become available that justify such 
a revision. 


R.15.4.2. Consumer Product and Article Categories 


The core concept of the TRA tool is to provide a setting of defaults for 46 specific product and 
article types relevant for consumer use. The product and article types driving the exposure 
estimate in the TRA are referenced to the broader product and article categories in the use 
descriptor system as presented in Chapter R.12. In the initial assessment the TRA enables to 
derive worst case exposure estimates for broad product categories (so called sentinels) which 
contain more specific product subcategories.  If it turns out that adequate control of risk cannot be 
demonstrated on this basis, an assessment of the more specific product type can be launched. 
More than one sentinel product/article and/or product subcategory can be evaluated 
simultaneously, but the tool will not aggregate the exposure estimates. The product/article 
categories and subcategories for which a TRA exposure estimate can be derived are listed in 
Appendix R.15-1. This list does not at present include all types of consumer products and articles. 
A registrant under REACH cannot rely on this list as giving the complete overview on which 
consumer uses of the substance he potentially has to assess. If a category of interest is not 
addressed by the TRA, then the registrant could check whether his products and use conditions 
can be approximated by some TRA categories, and if so make use of the TRA with appropriate 
justification of any deviations and adaptations. The registrant could also consider assessing the 
exposure by Tier 1 algorithm calculations (Section R.15.3) or by Tier 2 tools.  


R.15.4.3. Algorithms 


One algorithm per exposure route (dermal, oral, inhalation), each consistent with equations 
presented in Section R.15.3 is used to calculate the exposure for all consumer product and article 
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categories. For the sentinel product/article, the exposure estimates for each route correspond to 
the highest exposure estimate of the individual product/article subcategories within the sentinel. 
The presentation of the algorithms follows the same terminology and lay-out as in ECETOC Report 
107 and as in the tool. In Appendix R.15-2 the compatibility of TRA and the algorithms presented in 
Section R.15.3 is shown for each route, to improve the transparency and consistency of the 
methods. 


For inhalation route: 
 
The TRA calculates the inhalation exposure as 
 concentration in room air (mg/m3) over a day, resulting from one or more events of 


product/article application. 
Or  as 
 dose (amount per kg bodyweight) inhaled over the duration of the event (depending on the 


product category 20 min to 8h). 
 
Concentration: 


Parameter: 
Product 


Ingredient 
(g/g) 


Amount 
Product Used 


per 
Application 
(g/event) 


Frequenc
y of Use 
 (events / 


day) 


Fraction 
Release


d 
to Air  
(g/g) 


Conversion 
Factor 


Room  
Volume 


(m3) 


Exposure 
Air 


concentration 
mg/m3 


Algorithm: (PI     x A      x FQ     x F     x 1000) /  V   Cinh 


 
Dose: 


Para-
meter: 


Product 
Ingred. 
(g/g) 


Amount 
Product 


Used per 
Applicatio


n 
(g/event) 


Frequency 
of Use  


 (events / 
day) 


Fraction 
Released


to Air  
(g/g) 


Exposur
e 


Time 
(hr) 


Inhalati
on 


Rate 
(m3/hr) 


Conver
sion 


Factor 


Room  
Volume 


(m3) 


Body 
Weight   


(kg) 


Exposure 
Inhalator
y dose 


mg/kg/ day 


Algo- 
rithm: 


(PI     x A      x FQ     x F     x ET     x IR     x 1000) / (V  x BW) 
Dinh 


 
The substance transfer to air is assumed to take place instantaneously. The released substance 
distributes in the room volume equally, and ventilation or other factors potentially changing the 
concentration over time are not taken into account. For substances with a vapour pressure < 10 Pa 
in non-spray application, only a fraction of the substance in the products or article is assumed to be 
transferred to air (vapour pressure bands A to D, see table R.15-5). 


Table R.15-5: Vapour pressure bands 


Vapor pressure of compound of 
interest 


Release of compound of 
interest 


Band 


> 10 Pa all compound  A 
between 1 and 10 Pa 10 % of the compound B 
between 0.1 and 1 Pa 1 % of the compound C 
< 0.1 Pa 0.1 % of the compound  D 


 
Any substance with a vapour pressure higher than 10 Pa is assigned a transfer to air factor of 1, 
the substance is considered to be completely released into air instantly. For a substance with low 
volatility only a fraction of it is assumed to be released into the air. However, for all spray products 
it is assumed that substances are released fully and instantly into the air. 
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Compounds with vapour pressures <10-4 Pa are non-volatile. The value revealed by one of the 
inhalation scenarios of the TRA tool describes the release of non-volatile compounds, such as 
flame retardants and plasticizers in house dust. It is assumed that 0.1 % of the compound 
evaporates immediately and is inhaled in the small room (without ventilation). Therefore this 
exposure covers not only the inhalation exposure, but also the dermal and oral exposure of 
compounds in house dust. 


For dermal route: 
 


Parameter:  Product 
Ingredie


nt 
(g/g) 


Contact 
Area 
(cm2) 


Frequency of 
use 


(events / day) 


Thicknes
s of 


Layer 
(cm) 


Density
(g/cm3) 


Conversi
on 


Factor 
(mg/g) 


Body 
Weight 


(kg) 


Exposure 
Dermal dose 
(mg/kg/day) 


Algorithm: (PI     x CA      x FQ     x TL     x D     x 1000) /   BW Dder 


 
The algorithm for the calculation of the dermal dose does not take into account any duration factor 
and assumes 100% transfer of substance from the product or article contact layer (0.01 and 0.001 
cm respectively) to the skin instantaneously.  The dermal absorption is set at 100 %.  
 
The skin contact areas linked to product/article subcategories can be expressed in one of eight 
categories each characterized by a default surface area for adults and children (see Table R.15-
13). 
 1 - fingertips 
 2 - inside (palms) of both hands / one hand 
 3 - hands 
 4 - hands and forearms 
 5 - upper part of the body  
 6 - lower part of the body 
 7 - whole body except feet, hands and head 
 8 - whole body 
 
The user of the tool can select two parameters: the fraction of substance in the product (= product 
ingredient) or article and the skin contact area (if defaults are not suitable for the assessment). 


Example R.15-3: Calculating dermal exposure to a substance in a solution by TRA 


 


The identified use “Washing and cleaning products” (The same example as Example R.15.2 
in Section R.15.3.2.1) 


The concentration of the substance to be assessed for dermal exposure in the undiluted product is 
5%. In the diluted product the concentration is 0.25% due to a 1:20 dilution with water. In Tier 1 
scenario default parameters leading to worst-case assessment are applied. Accordingly, the body 
surface area of males, but the body weight of women (60 kg, Appendix R.15-5) are applied. Table- 
R.15.13 in Appendix R.15-5 gives as the area of contact Askin: hands (fronts and backs) for males 
840 cm². The layer thickness THder is  0.01 cm (Section R.15.4.1). 


By using the algorithm on previous page: 


 Dermal dose Dder = (PI *CA * FQ* TL *D*1000) /BW  


=0,025*840 cm²*1*0,01 cm 1 g/cm3*1000/60 kg = 0,35 mg/kg bw 
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For oral route: 
 
Parameter:  Product 


Ingredient 
(g/g) 


Volume of 
product 


swallowed  
(cm3) 


Frequency of 
use            


(events / day) 


Density     
(g/cm3) 


Conversion 
Factor 
(mg/g)  


Body 
Weight     


(kg) 


Exposure 
Oral dose 
    (mg/kg/ 


day) 


Algorithm: (PI     x V      x FQ     x D     x 1000) /    BW Doral 


 
REACH does not deal with accidents or assessment of consumer exposure to food, food-related or 
pharmaceutical products. This limits the relevance of consumer oral exposure to situations where: 
i) substances as such or in mixtures are unintentionally swallowed (for example, ingestion through 
hand-mouth contact) or ii) where articles are mouthed by small children. 
 
For some product categories exposure due to hand mouth contact is calculated. The volume of 
product swallowed is related to the oral contact area CA (default area depending on the part of the 
hand in contact with mouth, see table of defaults in TRA) and the thickness of product layer TL on 
that part of the hand (default 0.01 cm). It is assumed that 100% of substance present on the hand 
is transferred and available for ingestion.  
 
For some article categories exposure related mouthing is calculated in the TRA. The volume of 
product swallowed is calculated based on the article area in contact with the mouth  CA (default 10 
cm2) and the thickness of article layer TL assumed to be in contact during mouthing (default 0.01 
or 0.001 cm). It is assumed that 100% of substance present in the contact layer is transferred and 
available for ingestion. 
 


V (volume product swallowed) = CA x TL   


Based on the substance amount swallowed during the mouthing or ingestion events during the 
day, a systemic exposure dose for a child is calculated. 


The defaults for oral contact area and thickness layer (0.001 or 0.01 cm) are given in the defaults 
table of the TRA tool. 


R.15.4.4. Determinants of exposure 


For all three algorithms the user of the TRA tool has to select a product/article category and 
subcategory. Volatility of the substance is needed for inhalation exposure assessment. The 
assessor may use the given defaults (presented in the defaults table of the tool) for the fraction of 
substance (product ingredient) in consumer product or article or he can choose to use his own 
values. In addition, the dermal contact surface area, the ‘mouthed’ surface area, and the amount of 
product used per application are parameters for which the user can overwrite the default values 
suggested by the tool.  


R.15.4.5. Default values 


Default values associated with subcategories, such as amount of product used per application and 
exposure time, were obtained from the RIVM (The National Institute for Public Health and the 
Environment, Netherlands) fact sheets for specific products, in order to build consistency with 
ConsExpo. For certain parameters such as frequency of use, suitably conservative assumptions 
were made. When product-specific fact sheets were unavailable, values were derived using expert 
judgment. The supporting reference for the default values used to calculate exposure can be 
viewed for each subcategory in the ‘defaults’ table. Only potentially significant exposure routes are 
‘flagged’ for exposure assessment. A qualitative justification of why a particular route is not 
relevant for a particular product is provided in the documentation of the tool.  
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In some cases one route is more dominant than others. Then only the most dominant route is 
described, for instance dermal exposure for greases, inhalation exposure for spray application and 
dermal for fertilizers. This is important to realize, especially for situations when the most dominant 
route can be excluded, e.g. due to product characteristics. Exposure for the other route should 
then still be considered. This means that it needs to be checked, whether the contribution of the 
second route becomes significant if exposure for the primary route is reduced to a large extent. 


According to their potential exposure to consumers a use scenario has been defined for all the 
product and article subcategories. The defaults used are presented in the “defaults” table of the 
tool. The references for the defaults (RIVM reports, conservative expert estimates) are specified in 
Appendix E of the ECETOC Technical report 107 (ECETOC 2009). Default values such as body 
weight and surface area were obtained from the RIVM general fact sheet (Bremmer et al., RIVM 
Report 320104002/2006). 


R.15.4.6. First refinements of TRA consumer exposure estimates 


Like all Tier 1 assessments, the new TRA generates rather conservative exposure estimates.  
Simple reality checks can be applied to provide exposure estimations that are closer to plausible 
values.  


The simplest refinement is to replace the defaults in the User Input sheet by more realistic values. 
These ‘selectable’ parameters are the fraction of substance in a consumer product or article, the 
contact area for the dermal and oral routes and the amount of product used per application for the 
inhalation route. The use of product subcategory will result in a lower exposure value for all 
scenarios except the ones upon which the sentinel product is based. 


Some additional possibilities for refinement at expert level are described in Section R.15.6.1. 
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R.15.5. ConsExpo lower tier models 


The ConsExpo (version 4.1) computer tool (downloadable from www.consexpo.nl) is a well-known 
tool for consumer exposure assessment. It includes higher tier models (see Section R 15.6.2) but 
also the equations that are described in Section R.15.3. All equations are published in the 
ConsExpo manual (Delmaar et al., 2005). The associated database with default factors does not 
refer to the lower tier models, but merely to the higher tier models 


In fact, ConsExpo contains a number of models for the various exposure routes. For each 
exposure route the complexity (tier) of the models can be selected. The following models are 
included: 


Inhalation: 


The instantaneous release model assumes direct evaporation. When the ventilation rate is set at 0, 
this will result in the Tier 1 estimation as described in Section R.15.3 and is comparable to the 
ECETOC TRA.  


Dermal: 


The instant rate model describes a low tier estimate. This equation does not include the product 
layer thickness parameter that is included in Section R.15.3 and ECETOC TRA. 


The program also includes the migration model described in Section R.15.3 and ECETOC TRA. 


Oral: 


The direct intake model describes a low tier estimate, and is comparable to the algorithm in 
Section R.15.3 and to the ECETOC TRA. 
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R.15.6. Advanced refinements, higher tier models and measurements 


More advanced refinement of Tier 1 exposure calculation and higher tier models may include for 
example the consideration of time dependent processes of migration and release of the substance 
from a matrix, the deposition (adsorption) to other matrices (e.g. dust) and its release (desorption) 
as well as the disappearance from the medium (e.g. by decrease of room air concentrations due to 
ventilation or degradation). These assessments should normally be conducted by expert 
assessors. 


Higher tier consumer exposure estimation uses more sophisticated and detailed and more realistic 
parameters than Tier 1 tools. Therefore a detailed description of the scenario and reference to the 
models used for calculations, including all assumptions and results should be reported in the CSR.  


R.15.6.1. More advanced refinements for ECETOC TRA consumer tool 


General considerations in refining default parameters 


These refinements could be considered as a form of ‘Tier 1.5’ iteration of the exposure estimates 
made by the TRA tool. A number of such refinements are discussed in ECETOC report 107 
(ECETOC 2009). They relate to possibilities for revising certain parameters if appropriate. These 
refinements of TRA consumer exposure should be conducted by expert assessors.  


For each scenario, there are default parameters that can be readily modified and also a number of 
fixed defaults. When a user has a reason to alter these, he can choose to do so, providing 
justification. For locked defaults the user can apply a manual calculation. 


Input of sector specific additional data on operational conditions such as duration of use or amount 
of product per use from sector specific Tier 2 tools (SDA (The Soap and Detergent Association, 
2005) and HERA (Human and Environmental Risk Assessments on ingredients of household 
cleaning products, 2005)) may be used. These data can be entered into a TRA format to give a 
more realistic refined screening exposure estimate. Since some of the parameters (fraction 
released, conversion factor, body weight) are locked in the ECETOC TRA tool, the user will need 
to perform manual calculations outside of the tool. 


In several scenarios, using the most conservative assumptions (small room size and high use 
volume) results in combinations of input values that are mismatched. For example, for the lubricant 
scenario, while the amount of product used (5000 g) may be representative of lubrication of a 
larger motor, such a scenario would not take place in a default room of 20 m3 but rather in a larger 
garage or outdoors. If such a combination of conservative defaults occurs, the registrant is free to 
replace the values with more realistic assumption if he can provide a suitable justification. 


For inhalation route  


Use of saturated vapour concentration as a limit on exposure 


For non-aerosol products, instantaneous release of 100% of any substance with vapour pressure 
≥10 Pa is assumed. This assumption can result in concentrations that exceed the upper bound 
saturated vapour concentration for many scenarios in the tool. The impact of this assumption on 
the estimated exposure increases linearly with exposure duration. The calculation of saturated 
vapour concentration as an upper bound can be applied to non-spray products. The algorithms and 
guidance on how to use them are presented in ECETOC Technical report 107. 


Inclusion of air change rates 
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Even in homes with closed doors and windows and no active ventilation a certain low level of air 
exchange occurs. Mean values for Air Changes per Hour (ACH) include 0.6 (RIVM General Fact 
Sheet, Bremmer et al. 2006) and 0.45 ACH (US EPA Exposure Factors Handbook 1997).  


Dermal 


Use of dermal absorption 


In principle the dermal uptake of a compound can be estimated using either a fixed fraction uptake 
model or a skin permeation uptake model. 


• The fixed fraction model is a simple model for which the only parameter required is the uptake 
fraction (“percentage absorbed via skin”). Experimental results are hardly available and therefore 
100% absorption has to be assumed as default value. 


• Skin permeation uptake values can be calculated using different algorithms, and the user of the 
application should have expert knowledge to choose the appropriate defaults and algorithms.  


Introduction of additional manual transfer factors 


Users can make simple modifications, such manual transfer factors, to make more realistic 
exposure estimates (SDA (2005) and HERA (Human and Environmental Risk Assessment 2005)). 


Checks on mass balance 


The TRA tool provides conservative assumptions for each exposure route which should be 
checked for mass-balance particularly when estimating multi-route exposures for a single product. 
For example, the inhalation route assumes 100% of product is released to air and the dermal 
routes assume that 100% of the product in contact with skin is absorbed via skin. The user may 
consider if, in application, “double-counting” occurs and should be adjusted for. In many consumer 
product and article uses it is possible to define the main exposure route, and the amount of 
substance through other exposure routes can be decreased. All the assumptions have to be 
documented. 


Checks with product purpose / lifetime 


For example, for the TRA subcategory ‘fillers and putties’, the default assumptions are that the 
weight fraction is 1 and 100% volatilizes for the inhalation exposure estimate; under these 
assumptions the product would be ineffective for the intended use.  


Reality check on exposure activity patterns 


The TRA tool assumes daily product use, but for many of the products typical frequency of use is 
much lower (1-5 times/year). Based on the knowledge of the use, modifications to worst-case 
assumptions related to exposure duration and frequency could be made, applying manual 
calculation (ECETOC Technical report 107, Table F-2). These considerations may be important 
e.g. when rather short duration (1 hour) exposures occurring 1-2 times/year are being compared 
with chronic systemic DNELs. Here again, documentation on the assumptions and justifications is 
important. 


R.15.6.2. ConsExpo  


The ConsExpo (version 4.1) computer tool (downloadable from www.consexpo.nl) is a well-known 
higher Tier tool for expert consumer exposure assessment. All equations are published in the 
ConsExpo manual (Delmaar et al., 2005). An evaluation of the higher tier models showed that 
ConsExpo has a reasonable coverage of many other available higher tier models (Park et al., 
2006). If parameters are specified as distributions, ConsExpo can perform a distributed (Monte 
Carlo) calculation. The program will draw a set of random numbers from the specified distributions 
(uniform, normal, lognormal, triangular) for distributed parameters and calculates the endpoint of 
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choice with this set. For the non-distributed parameters the specified point value is taken. 
Exposure and dose distributions reflect stochastic parameters and these distributions can be 
depicted and percentiles can be quantified. The program can provide sensitivity analyses for each 
stochastic parameter, where mean exposures or doses as a function of the value of a selected 
stochastic parameter are depicted and analysed. The ConsExpo model contains an associated 
database, which contains default parameters for a large number of consumer products and 
scenarios (higher tier, see www.consexpo.nl). 


Inhalation exposure  


The concentration of a chemical in room air will depend on the amount of chemical present in the 
room, the room size, ventilation of the room, vapour pressure of the compound and the rate at 
which the compound is released into the air. A refined estimation should consider time. Modelling 
exposure therefore requires data that describe the duration of use and the duration of primary and 
secondary exposure. For instance, 1 kg of paint may be used over a period of 2 hours, followed by 
secondary exposure of 10 hours, which must be considered by the model chosen for estimating 
this exposure. As a further additional variable, room ventilation has to be taken into account for 
inhalation exposure.  Depending on the information available on physicochemical properties of the 
compound and the use of the product, different higher tier models are available in ConsExpo. 


The constant rate model describes the release of a compound with a constant rate of release over 
a certain period of time. During this time, the compound is simultaneously removed from the air by 
ventilation of the room. In addition to the parameters used in the Tier 1 inhalation model, the 
constant rate model also uses the emission duration, i.e. the time during which the compound is 
released. 


The evaporation model describes the release of the compound from the surface of the product by 
evaporation, and can be used if information on the application duration, the release area and the 
release rate of the compound from the product is available. The release rate is estimated from the 
temperature, the molecular weight, vapour pressure, and the mass transfer rate (the coefficient, 
which describes the transport conditions from the boundary layer immediately above the liquid 
surface). 


Spray model describes the indoor inhalation exposure to slowly evaporating or non-volatile 
compounds in droplets that are released from a spray can. For volatile substances released from a 
spray can, the evaporation model should be used to calculate exposure to the volatiles. Inhalation 
is influenced by many factors such as the size of the droplets, the breathing pattern and human 
physiology. Only the droplets that penetrate to the alveolar region will reach the lung-blood barrier 
and give rise to inhalation exposure. 


General exposure parameters needed for this model are spray duration, exposure duration, room 
volume, room height, ventilation rate and spray direction. The specific spray parameters are the 
mass generation rate, the airborne fraction, the weight fraction of non-volatiles, the mass density of 
the total of non-volatile compounds, the weight fraction of the substance in the mixture, and the 
initial particle distribution.  


Dermal exposure  


For higher tier assessments, extractability of substances from articles e.g. textiles should be 
considered. For migrating substances, only the part of the total amount available to/in contact with 
the skin is able to penetrate the skin.   


Constant Rate model. Similarly to the Tier 1 ‘dermal scenario A’ model, the constant rate model 
assumes that any compound in the product is directly applied to the skin. The model calculates the 
amount of product per unit surface area of skin or per kg of body weight over a period of time. 
Therefore, if a good estimate can be made of the time during which the compound is applied, this 


27 



http://www.consexpo.nl/





Chapter R.15: Consumer Exposure Estimation Version 2.1 – October 2012 


  


mode can be used instead of the instant application mode. Two additional parameters are required 
for this mode: the release duration and the rate at which the product is applied to the skin.  


Rubbing Off model. This describes a secondary exposure situation in which a surface (table top, 
floor) is treated with a product and dermal exposure arises from contact with the treated surface. 
The additional parameters used in this model are the transfer coefficient (treated surface area in 
contact with skin/ time), the dislodgeable amount, the contact time and the rubbed surface. 


Diffusion model. This describes the diffusion of substance into skin due to direct application of a 
product to the skin. After application, the compound diffuses through the product to the skin. The 
diffusion model can be used if the diffusion coefficient of the compound in the product is known or 
can be estimated. The model requires the following additional parameters: the diffusion coefficient, 
the layer thickness of the applied product and the exposure time. 


Migration model. This describes the migration of a compound from a material to the skin when 
dermal contact with the material occurs. The migration is specified as a 'leachable fraction': the 
amount of substance that migrates to the skin per amount of product. Typically, this fraction has to 
be determined in extraction experiments with sweat simulant. This model can be used, for instance 
to estimate exposure to dyes leaching from clothing to the skin. 


Oral exposure  


A more refined oral exposure model takes into account the fact that oral exposure can be:  


Constant Rate model. This describes a scenario in which the compound is taken in over a certain 
period of time, e.g. to estimate (secondary) exposure originating from dermal exposure on the 
hands and subsequent hand-mouth contact. The additional parameters used in this model are 
ingestion rate and exposure time.  


Oral Migration from Packaging Material. This secondary exposure model calculates the exposure 
to compounds from packaging material via food. The migration of the compound into the food is 
calculated from the concentration of the compound in the packaging material, the contact area of 
the packaging and the food and the initial migration rate. The oral exposure resulting from food 
consumption is subsequently calculated by assuming that the migrated compound is 
homogeneously distributed over the food and that the intake of the compound is therefore 
proportional to the fraction of packaged food consumed. 


R.15.6.3. Other tools 


Several previous route-specific models and general consumer exposure models are now 
integrated into the US EPA E-Fast model (US EPA, 2007) (see Computer tools for estimation of 
consumer exposure, Appendix R.15-4).  


The web-based GExFRAME system provided by the Joint Research Centre houses scientific data 
and high tier exposure models relevant for estimating exposures to chemical substances from 
consumer products, together with a means to calculate consumer exposure to chemical 
substances. The system: 1) can easily accommodate existing consumer exposure data and 
models, 2) can facilitate comparison of different exposure models applicable to specific scenarios 
with common inputs, and 3) allows efficient interaction with external data and reports. Access to 
the GExFRAME system is available via: http://gexframe.jrc.ec.europa.eu/GExFRAME/Default.aspx 
Access to the system is enabled by registering as an official user. 


R.15.6.4. Measurements 


In general measured data are preferred over modelled data, provided that they are reliable and 
representative for the situation that needs to be assessed. For most consumer exposure scenarios, 
measurements of the actual exposure of consumers will not be available. However, it may be 
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possible that for one or more of the parameters used in the estimations measurements are 
available and can be used to override the default values (see Appendix R.15-5 for room volumes, 
air exchange rates, migration rates, ad- and desorption as well as absorption rates). If needed, 
reasonable worst-case assumptions can be replaced by considering measured parameter values 
and their variability. 


There may be measurements of external exposure (i.e. concentrations in the environment in which 
the contact takes place) as well as measurements of internal exposure (e.g. in blood or tissues) 
available. Non-volatile substances may accumulate in house dust. For such substances, release 
from consumer articles e.g. furniture, textiles, and building material may be monitored by 
measurements performed in house dust. The uptake is then calculated by multiplying the 
concentrations with dust uptake defaults. Monitoring data may be available e.g. on substances with 
a (potential) PBT or vPvB profile. 


Biomonitoring or occupational exposure programmes may be valuable for consumer exposure 
estimations, although their number, representativeness and quality will often vary within wide 
ranges. Measured data from surrogate substances or analogues and surrogate scenarios (e.g. 
chamber measurements) may also be useful when estimating exposure levels. The available 
measured data should be evaluated by using expert judgement.  
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R.15.7. Risk Characterisation  


The Tier 1 exposure estimation and/or information from higher tier evaluations (if deemed 
necessary) can be used in the risk characterisation (see Guidance E). A risk characterisation is 
required for each exposure scenario, differentiated according to routes of exposure and combined 
up-take by two or three routes (if relevant). An uncertainty analysis can help to indicate those 
exposure determinants with the largest influence on the risk (see Chapter R.19 on uncertainty 
analysis). 


If a consumer is exposed to a substance via several consumer products or articles that are likely to 
be used in combination, the contribution of each product and the corresponding routes to the total 
risk should be summed. Normally the summation is done separately for each time scale separately 
(acute and long-term). The combined risk characterisation ratios for different products can be 
documented and evaluated under chapter 10 of the CSR. For more detail, see Guidance E on 
human risk characterisation. 


Final exposure scenario 


The outcome of the risk characterisation is used to decide whether safe use can be demonstrated 
or if further iterations are needed. Once the final iteration has shown sufficient control of risks for 
consumers, the exposure estimation, risk characterisation and uncertainty analysis can be 
finalised. The RMMs and operational conditions ensuring control of risk for consumers should be 
documented in final exposure scenarios.  


If adequate control of risks is still not demonstrated several refinement options are still open. 
Further information can be gathered on hazard (including possible testing proposals), exposure or 
both, or RMM can be adapted to reduce exposure. If further iterations do not show control of risks 
even with higher tier exposure estimation models, it needs to be considered whether to use 
measured data or to advise against the use. If certain consumer uses are not recommended due to 
health risks, this should be recorded in the CSR and extended Safety Data Sheet (extended SDS).. 
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Appendix R.15-1: Consumer product and article categories 


Guidance on information requirements and chemical safety assessment Chapter R.12 Use 
descriptor system provides pick-lists for the Product Categories (PCs) and Article Categories 
(ACs). Table R.15-6 lists those PCs and ACs which describe uses regulated by REACH and which 
are generally considered to potentially result in significant exposures to the consumers. These PCs 
and ACs with specific subcategories can be assessed by ECETOC TRA consumer tool. The tables 
were agreed on by the ECHA consumer expert group comprised of representatives of ECHA, 
ECETOC, RIVM, BfR, INERIS and the Danish EPA during 2008-2009.  


Table R.15-6: Consumer products addressed in the consumer TRA 


Descriptor Product Subcategory 


Glues, hobby use 


Glues DIY-use (carpet glue, tile glue, wood parquet glue) 


Glue from spray 


PC1:Adhesives, sealants 


  


  


  
Sealants  


Air care, instant action (aerosol sprays) PC3:Air care products 


  Air care, continuous action (solid & liquid) 


Waterborne latex wall paint 


Solvent rich, high solid, water borne paint 


Aerosol spray can  


PC9a:Coatings, paints , 
thinners, removers 


  


  


  Removers (paint-, glue-, wall paper-, sealant-remover) 


Fillers and putty  


Plasters and floor equalizers 


PC9b:Fillers, putties, 
plasters, modelling clay 


  


  Modelling clay 


Finger paints PC9c:Finger paints 


Lawn and garden preparations PC12:Fertilizers 


Liquids PC13:Fuels 


Liquids 


Pastes 


PC24: Lubricants, greases, 
release products 


  


  Sprays 


Polishes, wax / cream (floor, furniture, shoes) PC31:Polishes and wax 
blends 


  Polishes, spray (furniture, shoes) 


Laundry and dish washing products 


Cleaners, liquids (all purpose cleaners, sanitary products, floor 
cleaners, glass cleaners, carpet cleaners, metal cleaners )  


PC35:Washing and cleaning 
products (including solvent 
based products) 


  


  
Cleaners, trigger sprays (all purpose cleaners, sanitary products,  
glass cleaners)  


Clothing (all kind of materials), towel AC5:Fabrics, textiles and 
apparel  


Bedding, mattress 
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Toys (cuddly toy)    


  


  Car seat, chair, flooring 


Purse, wallet, covering steering wheel (car) 


Footwear (shoes, boots) 


AC6: Leather articles 


  


  Furniture (sofa) 


Diapers 


Sanitary towels  


Tissues, paper towels, wet tissues, toilet paper  


AC8:Paper articles  


  


  


  
Printed paper (papers, magazines, books) 


Rubber handles, tyres 


Flooring 


Footwear (shoes, boots) 


AC10:Rubber articles 


  


  


  
Rubber toys 


Furniture (chair) 


Walls and flooring (also applicable to non-wood materials) 


Small toys (car, train) 


AC11:Wood articles 


  


  


  
Toys, outdoor equipment 


Plastic, larger articles (plastic chair, PVC-flooring, lawn mower, 
PC) 


Toys (doll, car, animals, teething rings) 


AC13:Plastic articles 


  


  
Plastic, small articles (ball pen, mobile phone) 
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Appendix R.15-2: Compatibility of Tier 1 algorithms in Section R.15-3 and ECETOC TRA 


 


Inhalation exposure 


Table R.15-7: Symbols for inhalation exposure (concentration) algorithms 


Input parameter TRA Input parameter R.15.1 Description Unit 


V


FFQAPI
Cinh


1000
  


V


Fc Q
 = C


room


prodprod
inh



. 1000 


algorithm  


PI Fcprod Product ingredient  g/g product 
A Qprod Amount product used per 


application 
g/event 


FQ  Frequency of use  events/d 
F  Fraction released to air g/g  
1000 1000 Unit conversion mg/g 
V Vroom Room volume m3 
Output parameter    
Cinh Cinh Concentration of 


substance in room air 
mg/m3 


 


Table R. 15-8: Symbols for inhalation exposure (dose) algorithms  


Input parameter TRA Input parameter R.15.1 Description Unit 


BWV


IRETFFQAPI
Dinh







1000  n  


BW


T  IH  C  F
 = D


contactairinhresp
inh 





  


Algorithm  


PI  Product ingredient  g/g product 
A  Amount product used per 


application 
g/event 


FQ  Frequency of use  events/d 
F  Fraction released to air g/g  
ET  Exposure time hr 
IR  Inhalation rate m3/hr 
 IHair Ventilation rate m3/d 
1000  Unit conversion mg/g 
V Vroom Room volume m3 
BW  BW Body weight  kg 
 Fresp Respirable fraction of 


inhaled substance  
- 


 Cinh Concentration of 
substance in room air 


mg/m3 


 Tcontact Duration of contact per 
event  


d 


Output parameter    
Dinh Dinh Inhalatory dose (intake) 


of substance per day 
mg/kgbw d 
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Dermal exposure 


Table R.15-9: Symbols for dermal exposure algorithms 


Input parameter TRA Input parameter R.15.3 Description Unit 


1000)/BWDTLFQCA (PI Dder   


 BW


nFCQ
 = D


prodprod
der



 . 1000 


Algorithm  


PI Fcprod Product ingredient  g/g product 
CA    
FQ  Frequency of use  events/d 
TL  Thickness of layer cm 
D  Density  g/cm3 
1000  Unit conversion mg/g 
 Qprod Amount product 


before dilution 
g 


BW  BW Body weight  kg 
Output parameter    
Dder Dder Dermal dose of 


substance per day 
mg/kgbw d 


 


Oral exposure 


Table R.15-10: Symbols for oral exposure algorithms 


Input parameter TRA Input parameter R.15.3 Description Unit 


 /BW1000)D FQ V PI (  Doral   


 
BW


nFcQ
 = D


prodprod
oral


1000
 


Algorithm  


PI Fcprod Product ingredient  g/g product 
FQ  Frequency of use  events/d 
D  Density  g/cm3 
1000  Unit conversion mg/g 


cm3 V  Volume of product 
swallowed 


 Qprod Amount product 
before dilution 


g 


BW  BW Body weight  kg 
Output parameter    
Doral Doral Oral dose (intake) 


of substance per 
day 


mg/kgbw d 
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Appendix R.15-3: Valuable sources on exposure data 


 


THE EIS-CHEMRISKS-TOOLBOX FOR DOCUMENTATION OF EXPOSURE DATA 


The EIS-Chemrisks Toolbox has been developed by the EU-Joint-Research-Centre, Institute for 
Consumer Health Protection, Physical and Chemical Exposure Unit. The objective of the toolbox is 
to provide a platform for documentation and exchange of data among experts from industry, 
agencies, scientific institutions and other stakeholders on any exposures. The toolbox will be 
opened for interested parties on request. The data presentation is structured into the following 
sections: 


 ExpoData (library of chemical specific exposure determinants, such as substance usage in 
specific products/articles and their typical concentrations, physical/chemical properties of 
substances, etc.), 


 EU-ExpoFactors (library of non-chemical specific exposure determinants, such as human body 
weight and breathing rates for various types of consumers, residential air exchange rates for 
various types of apartments and homes, etc.), 


 ChemTest (Exposure Testing Methods, such as methods to quantify emission of volatile 
chemicals from a consumer product, etc.), 


 ExpoModels (library of existing Exposure Models and Algorithms, such as an algorithm for 
assessing dermal exposure to a chemical in a product used for a household cleaning task, 
etc.), 


 ExpoScenarios (library of existing exposure assessments and scenarios for particular 
consumer products and articles and their chemicals, together with a scenario generator using 
standardised, user friendly process to develop new exposure assessments, etc.). 


The idea of the EIS-Chemrisks toolbox is to exchange exposure data. Therefore, it is expected that 
the users retrieving data from the toolbox would also make available their own data. The most 
advanced information in the database is focused on textiles (clothing, carpets), automotive textiles, 
toys and non-woven hygiene products. The toolbox has initially been fed with more than 450 
exposure scenarios, based on source documents from, for example, the existing chemicals 
regulation, the HERA project, and from other separated research projects. The database is 
searchable inter alia for chemical agents, product categories, CAS-numbers, exposure pathways 
and risk management measures. 


Access to the EIS-Chemrisks database is available via http://web.jrc.ec.europa.eu/eis-
chemrisks/toolbox/.Access to the database is enabled by registration as an official user. 


DESCRIPTION OF RELEASE OF A SUBSTANCE FROM CONSUMER PRODUCTS 


Some examples of releases of substances which can be attributed to uses of consumer products 
with respect to the paths of exposure and a short description of the characteristics is given in Table 
R.15-11 below, including references to the relevant literature. 
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Table R.15-11: Possible types of release from substances in a mixture or article 


Mechanism of release Characterisation Relevant exposure paths 


Evaporation from a liquid 
surface 


Occurs if liquid consumer products (e.g. 
liquid cleaners, adhesives, bleaches, 
removers) containing volatile ingredients are 
applied which contain a high liquid fraction 
e.g. water, water soluble liquids or organic 
solvents. Normally, the release will lead to 
air concentrations that can be inhaled. Use 
can be short and long term. The release of 
volatile substances are evaluated in a 
number of publications (Chinn (1981), Dunn 
(1987), Dunn and Tichenor (1998), 
Gmehling et al. (1989), Sparks et al. (1996). 


Computer programs that cover this scenario 
are ConsExpo, CEM (E-Fast). 


Evaporation from a liquid 
surface leads to inhalation 
exposure as well as to dermal 
exposure via air. 


Evaporation from layer/coating 
leads to inhalation exposure as 
well as to dermal exposure via 
air. 


Evaporation from a 
layer/coating 


Very similar to evaporation from a liquid 
surface. The difference for this release 
scenario is that the matrix is based on a 
composition of substances that form a solid 
layer while the liquid part (solvents) 
evaporates. Occurs by the transport of a 
substance from a layer e.g. paint, adhesive 
to air and contacting skin. The layer may 
change its solidity with time. A migration of 
the substance through the layer takes place 


Evaporation from a layer may occur after the 
following categories of chemical products 
(e.g. adhesives, paints, paint or rust 
removers) have been used. This release has 
also been evaluated in a number of 
publications. One is based on the model 
presented by Jayjock (1994), and is included 
as the “evaporation from pure substance” 
and the “evaporation from mixture” models in 
ConsExpo. Numerous other evaluations 
covering thin film source emission, 
application of paint, emission from solid and 
liquid sources, VOC's have been published: 
Bjerre (1989), Bremmer et al. (2006), 
Clausen et al. (1990), Dunn and Chen 
(1992), Evans (1996), Guo et al. (1996), Guo 
et al. (1998), Tichenor et al. (1993), Sullivan 
(1975), Van Veen et al. (1999), Zimmerli 
(1982). 


Contact of layer 
(liquid/semi-liquid/semi 
solid) with body surface 


This scenario can be applied for all uses 
where the skin comes into contact with 
liquids or semi-liquid products. There may be 
short-term uses (cleaners, liquid soaps), and 
rarely long-term contacts (e.g. lotions) with 
high frequency. There are some publications 
that have evaluated dermal exposure: 
Howes (1975), Kasting and Robinson 
(1993), Thongsinthusak et al. (1999), as well 
as dermal absorption: Weegels and van 
Veen (2000), Wilschut et al. (1995). Dermal 
exposure may also be estimated by the use 


Contact of layer (liquid/semi-
liquid/semi solid) with body 
surface leads to dermal 
exposure and, sometimes to oral 
exposure by hand-to-mouth 
contact. 
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of computer programs e.g. ConsExpo, 
MCCEM.  


Models of dermal exposure by contact with 
fluids have been evaluated by McKone and 
Howd (1992). 


Contact of skin with solid 
articles 


Contact of skin by touching solid materials, 
in particular textiles, paper, toys. A 
publication of ETAD deals with the 
extractability of dyestuffs from textiles (ETAD 
(1983)); computer models: ConsExpo. 
Contact of skin with solids may also be 
applicable for dermal exposure to soil which 
has been evaluated for modelling by 
McKone et al. (1990; 1992). 


Contact of skin with solid articles 
leads to dermal exposure and, 
sometimes to oral exposure by 
direct oral contact. 


Migration from articles may lead 
to inhalation exposure as well as 
to dermal and oral exposure. 


Migration from articles Migration of a substance from solid material 
with permanent emission. Exposure occurs 
indirectly via air, particles or food. This 
scenario estimates the amount of a 
substance which is migrating. It should be 
combined with the scenarios mentioned 
above. In many cases, measurements of 
room concentrations are available. This 
scenario may be attributed to emissions of 
chemicals from furniture, wood, and other 
solid materials in the home such as textiles 
(e.g. carpets). Some models have been 
published dealing with emissions from 
furniture (HCHO, (Panzhauser et al. (1992)), 
emission of VOCs from PVC flooring 
(Christianson et al. (1993)), release from 
carpets (Little et al. (1994), and studies on 
contaminant diffusion in the gas phase 
(Zimmerli (1982)). 
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Mode of release Characterisation Relevant exposure paths 


Spraying leads to inhalation 
exposure and to dermal 
exposure. Oral exposure by 
hand-to-mouth contact is also 
possible. 


Spraying Exposure to clouds of substances due to the 
use of spray, whereby the cloud distributes 
into the total room volume after finishing 
spraying. Exposure may occur via inhalation 
and via dermal route. It is valid for a number 
of applications of consumer products e.g. 
adhesives, paints, cleaners, deodorizers, air 
fresheners, cosmetics. Exposure to aerosols 
has been evaluated in a small number of 
publications (Hartop et al. (1991); Jennings 
et al. (1987)), and is also considered in the 
ConsExpo model. 


Contaminations Many exposures to substances occur 
indirectly via contamination of food or 
drinking water. The pathways that lead to 
exposure should be described and exposure 
estimates may be performed taking data 
from measurements of substances in the 
above mentioned media. Food consumption 
data can be gathered from literature (e.g. 
AUH (1995); Andelmann (1985); Jennings et 
al. (1987), Legrand et al. (1991)), as well as 
data from national food consuming 
monitoring studies. 


Contamination is the most 
important source for oral 
exposure. Skin exposure is also 
possible. 


Solid particles in air Transport of solid fine and ultrafine particles 
from a container to surrounding air 


Adsorption of substances (in particular non-
volatiles) to dust particles 


Data that may be useful for estimating 
exposure to solid particles has been 
published e.g by the German Ausschuss für 
Umwelthygiene (AUH, 1995), giving a critical 
overview on existing evaluations on dust 
intake. 


Solid particles in air lead to 
inhalation exposure from 
particles 


Exposure to particles may occur 
via inhalation of dust, as well by 
the dermal (by touching) 
dust/soil or orally (eating dust or 
soil). The latter exposure is of 
special importance in children. 
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Table R.15-12: Further information 


Acronym Full name Country Remarks Contact 


AIHC American industrial 
health council 
(1994). Exposure 
factors handbook 


US Anthropometric 
data on adults and 
children, behaviour 
data, given as 
distributions 


Update coordinator, Suite 760, 
2001 Pennsylvania Ave. NW, 
Washington DC 20006-1807 


BgVV-
ZEBS 


Zentralstelle zur 
Erfassung und 
Bewertung von 
Stoffen in 
Lebensmitteln 


D Food monitoring, 
focus to Germany  


Federal Institute for Health 
Protection of Consumers and 
Veterinary Medicine, Berlin, 
Germany 49 1888 412 0 


BVL Federal office for 
Consumer 
Protection and Food 
Safety                         
Food monitoring, 
focus to Germany  


D Food contamination 
data from market 
surveillance 
programs 


BVL  
Dienstsitz Berlin-Mitte 
Mauerstr. 39 – 42 
10117 Berlin 
www.bvl.bund.de 


 


CEPA Air toxic Hot Spots 
Program Risk 
Assessment 
Guidelines 
Californian 
Environmental 
Protection Agency. 


US Part IV Technical 
Support for 
Exposure 
Assessment and 
Stochastic Analysis 


www.oehha.ca.gov/air/hot_spot
s/finalStoc.html  


CH-PR Swiss product 
register 


CH Product 
information, given 
on request 


Contact: Dr. P. Bormann, Swiss 
Federal Health Office, Bern, 
Switzerland  


 


ECETOC Exposure Factors 
Sourcebook for 
European 
Populations (with 
focus on UK data)  


EU Probability analysis
Anthropometrics 
Time activity pat-
terns 


www.ecetoc.org 


 


IFL Industrieverband 
Farben und Lacke 


D National industrial 
association, focus 
on paints, lacquors 


www.farbeundlack.de 


 


IKW Industrieverband 
Körperpflege und 
Waschmittel 


D National industrial 
association, focus 
on household 
preparations 
(mixtures) 


www.ikw.org 


 


IVA Industrieverband 
Agrar 


D National industrial 
association, focus 
on agricultural 
preparations 
(mixtures) 


http://www.iva.de 


JRC-IHCP European Exposure 
Factors (ExpoFacts) 
Sourcebook (based 
on CEFIC-LRI 
project) 


30 European 
countries: EU 
member 
states in 
addition to 
Iceland, 
Norway and 


Database of 
statistics and 
reference factors 
affecting exposure 
to environmental 
contaminants 


http://expofacts.jrc.ec.europa.e
u 
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Switzerland 


 The Danish EPA 


 


DK Study reports on 
chemicals in 
consumer products  


http://www.mst.dk/English/ 


PR-D Product data base 
according to 
regulations of 
chemical law 


D Product information Federal Institute for Health 
Protection of Consumers and 
Veterinary Medicine, Berlin, 
Germany 49 1888 412 0 


PR-FIN 
(KETU) 


Finnish product 
register 


FIN Product information www.valvira.fi 
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Acronym Full name Country Remarks Contact 


PR-S Swedish product 
register 


S Product information www.kemi.se 


PR-D Danish product 
register 


DK Product information http://www.at.dk/ 


 


SPIN Nordic SPIN 
database 


NO, SE, DK, 
FI, IS 


Product information 
from the Nordic 
product registers 


www.sft.no 


www.kemi.se 


http://www.at.dk/ 


www.valvira.fi 
www.vinnueftirlit.is 


RefXP Exposure Factors 
Database                    
Umweltbundesamt 


D Update of AUH data 
with probabilistic 
focus 


http://www.umweltbundesamt.d
e/service-e/uba-datenbanken-
e/index.htm 


RIVM Bremmer t al. 
(2006) 


NL General information, 
room volumes, room 
ventilation data 


www.rivm.nl 


 


RIVM-paint Bremmer HJ, Van 
Engelen, JGM  
(2007) Factsheet 
paint 


NL Use data on paints, 
paint classification, 
characterisation of 
paint use, focus on 
NL 


www.rivm.nl 


 


RIVM-DIY Ter Burg W. et al. 
(2007) Factsheet Do 
It Yourself products 


NL Use data on do it 
yourself products. 


www.rivm.nl 


 


US EPA Environmental 
Protection Agency 
(1997). Exposure 
Factors Handbook. 


US Substantial 
compilation of 
exposure factors  


www.epa.gov 


 


HERA Human and 
Environmental Risk 
Assessments on 
ingredients of 
household cleaning 
products 


EU Data on household 
cleaning products, 
collected by  A.I.S.E 
and  CEFIC 


www.heraproject.com 


 


VCI Verband der 
chemischen 
Industrie 


D National industrial 
association (all 
chemical industries) 


http://www.vci.de 
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Appendix R.15-4: Computer tools for estimation of consumer exposure  


 


INTRODUCTORY REMARKS 


All the computer tools mentioned in this section can be helpful in performing exposure 
assessments. It has to be kept in mind while using them that they are designed from different 
perspectives on exposure monitoring and are based on different concepts and thus reflect different 
scientific approaches. First of all, the assessor must be aware that the scenarios governing the 
model characterisation are different. For instance, the ConsExpo inhalation exposure scenarios 
(see Section R.15.6.2.) are based on a one room lay-out with a user directed virtual volume, while 
the CEM program (US-EPA) considers exposure in a whole house with different rooms and 
differentiated scheme of times staying in the rooms throughout a day of users and non-users. It is 
clear that these differences in the scenario must lead to different results and the assessor has to 
document the reasons for favouring a specific model. 


Note: This section does not discuss the models presented elsewhere in the guidance text, namely 
ECETOC TRA (Section R.15.4), ConsExpo (Section 15.6.2.) and EUSES consumer exposure 
approach, since they follow the equations presented in Section R.15.3. 


 


US EPA WALL PAINT EXPOSURE ASSESSMENT MODEL (WPEM) 


The Wall Paints Exposure Assessment Model (WPEM) estimates the potential exposure of 
consumers and workers to the chemicals emitted from wall paint which is applied using a roller or a 
brush. WPEM is a user-friendly, flexible software product that uses mathematical models 
developed from small chamber data to estimate the emissions of chemicals from oil-based (alkyd) 
and latex wall paint. This is then combined with detailed use, workload and occupancy data (e.g., 
amount of time spent in the painted room, etc.) to estimate exposure. The output of WPEM was 
evaluated in a home used by EPA for testing purposes and, in general, the results were within a 
factor of 2. The WPEM provides exposure estimates such as lifetime and average daily doses, 
lifetime and average daily concentrations, and peak concentrations.  


Specific input parameters include: the type of paint (latex or alkyd) being assessed, density of the 
paint (default values available), and the chemical weight fraction, molecular weight, and vapour 
pressure. Occupancy and exposure data are provided by the model as default values but the 
model is designed to be flexible and the user may select other values for these inputs: activity 
patterns on weekdays/weekends for workers or occupants, and during the painting event; number 
of exposure events and years in lifetime; room size (volume); building type (e.g., office, single 
family home); number of rooms being painted; air exchange rates; etc. For those chemicals for 
which the mathematical emissions model does not apply, emissions data can be entered manually.  


Status and availability 


WPEM Version 3.2, a Windows-based tool is available. The model has been peer reviewed by 
experts outside EPA. This model was developed under contract for the EPA's Office of Pollution 
Prevention and Toxics, Economics, Exposure, and Technology Division, Exposure Assessment 
Branch. WPEM was developed under the Design for the Environment Program, Designing Wall 
Paints for the Indoor Environment. This project was accomplished in coordination and cooperation 
with the National Paint and Coatings Association (NPCA), in addition to paint manufacturers and 
chemical suppliers.  


The model, user's guide and background document is available as a pdf file via 
http://www.epa.gov/oppt/exposure/. 
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CONSUMER EXPOSURE MODEL (CEM) 


The Economics, Exposure and Technology Division (EETD) of the Office of Pollution Prevention 
and Toxics (OPPT) of EPA is responsible for conducting specific activities in support of the 
Agency's risk assessment process. One of these responsibilities is to assess new and existing 
chemical substances under the Toxic Substances Control Act (TSCA). CEM, developed by Drewes 
and Peck (1999) is designed to provide EETD's Exposure Assessment Branch and Chemical 
Engineering Branch with an easy way to perform consumer inhalation and dermal exposure 
assessments for OPPT's new and existing chemical programs. The methods used to perform 
these assessments often involve generic screening-level techniques to allow exposures to be 
estimated rapidly. CEM has been programmed in C++/Windows and is designed to be run on a 
personal computer. 


CEM is an interactive model which calculates conservative estimates of potential inhalation 
exposure and potential for absorption through dermal exposure to consumer products. Consumer 
inhalation exposures modelled in CEM use the same approach and calculations as the Multi-
Chamber Concentration and Exposure Model (MCCEM), as well as scenarios depicted in the 
Screening -Level Consumer Inhalation Exposure Software (SCIES). Dermal exposures are 
modelled using the same approach and equations as the DERMAL Exposure Model. CEM allows 
for screening-level estimates of acute potential dose rates, and estimation of average and lifetime 
average daily dose rates. Because the model incorporates upper percentile and mean input values 
for various exposure factors in the calculation of potential exposures / doses, the exposure / dose 
estimates are considered “high end” to “bounding” estimates. 


The dermal portion of CEM uses a film-thickness approach which assumes that exposure occurs 
from a thin layer of the consumer product on a defined skin surface area to determine potential 
exposure. Few data exist on the actual thickness of films of various products on human skin. 
Therefore, due to the uncertainty associated with the amount of product forming a film on the skin 
the dermal exposure estimates are considered less certain than those calculated in the inhalation 
portion of CEM. Absorbed dermal dose rates can be calculated using a permeability coefficient or a 
log octanol water coefficient, but these values and their use in calculating exposure also involves 
uncertainty. Absorbed exposure can only be calculated for the User-Defined Scenario in CEM. 


The consumer exposure scenarios were selected for inclusion in the model by EETD because they 
are products or processes for which exposure assessments are most frequently performed during 
the new chemical review process. In addition to these scenarios, users are able to create their own 
scenario. CEM is user friendly and provides on-line help to assist the user in optimizing model use. 


The CEM programme covers most of the scenarios needed for consumer exposure modelling. It 
should be noted that input data are needed for 50th and 95th percentiles.  


CEM is now integrated in the E-Fast program, available via 
http://www.epa.gov/oppt/exposure/pubs/efastdl.htm 
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US EPA MULTI-CHAMBER CONCENTRATION AND EXPOSURE MODEL (MCCEM) 


Features 


The Multi-Chamber Concentration and Exposure Model (MCCEM) Version 1.2 (GEOMET, 1995) 
was developed for the US EPA Office of Pollution Prevention and Toxics to estimate indoor 
concentrations for chemicals released in residences). The features of MCCEM include: 


 MCCEM needs time-varying emission rates for a chemical in each zone of the residence and 
outdoor concentrations. The emission rates of pollutants can be entered into the model either 
as numbers or as formulas; 


 inhalation exposure levels are calculated from the estimated concentration if the user specifies 
the zone where an individual is located in a spreadsheet environment; 


 MCCEM has data sets containing infiltration and interzonal airflow rates for different types of 
residences in various geographic areas. The user can select from the data sets, or can input 
zone descriptions, volumes and airflow rates; 


 concentrations can be modelled in as many as four zones (chambers) of a residence; 
 the programme is capable of performing Monte Carlo simulation on several input parameters 


(i.e., infiltration rate, emission rate, decay rate, and outdoor concentration) for developing a 
range of estimates for zone-specific concentrations or inhalation exposures; 


 the programme has an option to conduct sensitivity analyses of the model results to a change 
in one or more of the input parameters; 


 the percentage of cases for which modelled contaminant concentrations are at or above a 
user-specified level of possible concern or interest is determined. 


Theoretical 


This multi-chamber mass-balance model has been developed by using air infiltration rates and 
corresponding interzonal air flows for a user-selected residence or a user-defined residence. This 
model provides a spreadsheet to the user for entering time-service data for emission rates in one 
or more zones, the zone of exposure, and concentration values of the contaminant outdoors.  


Information assembled by Brookhaven National Laboratory concerning measured infiltration or 
exfiltration airflow, interzonal airflow, and the volume and description of each zone for different 
types of structures in various geographic areas has been incorporated in the software for access 
by users. Two generic houses represent average volume (408 m3) and flow information in summer 
or fall/spring that has been compiled from a large number of residences. One generic house has a 
bedroom as the first zone and the remainder of the house as the second zone. The other, with the 
same total volume as the first, has a kitchen as the first zone and the remainder of the house as 
the second zone. The features of the generic houses are noted in the Exposure Factors Handbook 
(US EPA, 1997). 


Remarks 


The user's guideline listing good examples enable risk assessors to conduct the exposure 
assessment quite easily within MCCEM. In addition, MCCEM contains a database of various 
default house data that are needed to complete each calculation such as air-exchange rates, 
geographically based inter-room air flows, and house/room volumes. However, the so many data 
paremeters might cause a confusion to risk assessors who aim to evaluate exposure for a typical 
population at the first Tier approach.  


The MCCEM model is available via http://www.epa.gov/oppt/exposure/pubs/mccem.htm 
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Appendix R.15-5: Data references 


 


DESCRIPTION OF PEOPLES BEHAVIOUR (TIME BUDGETS) 


This TGD does not give parameters on time budgets. There are substantial differences between 
the European countries and regions that are not documented sufficiently. Some information on 
time budgets can be found in American Industrial Health Council (AIHC, 1994), Standards zur 
Expositionsabschätzung (AUH, 1995), Dörre and Knauer (1994), Dörre et al. (1999) or Groot et al. 
(1998). 


 


ANTHROPOMETRIC DATA 


Body weight 


For performing the calculations with the equations given in Section R.15.3 default body weights of 
70 kg for adult males and 60 kg for adult females may in principle be used. For further analyses, 
particularly for estimations of children's exposure, more detailed compilations of body weights 
(including distributions) are available for Germany (AUH, 1995), The Netherlands (Bremmer et al. 
2006, Bremmer and van Veen, 2000b), as well as for the US (AIHC, 1994; US EPA, 1997).  


Surface area 


An overview of distributions of body surfaces is given in the AIHC “Exposure Factors Sourcebook” 
(AIHC, 1994), in the EPA Exposure factors handbook (US EPA, 1997), in Standards zur 
Expositionsabschätzung (AUH, 1995), as well as in the RIVM publication “General fact sheet” 
(Bremmer et al. 2006, Bremmer and van Veen, 2000b). 


The total body surface (Sder,tot) can be calculated from the bodyweight (BW) and the body height 
(BH) by the formula: 


517.0417.0
0239.0, BWBHS totder   (Equation R.15-12) 


 
The mean of body surfaces, given for adult men and women, and referred to the different body 
parts, is given in Table R.15-13. For females, it was anticipated that the ratio of body part surfaces 
to total body surface is similar to that for men. According to a report from the German Ausschuss 
für Umwelthygiene the 50th percentile of the body surface is 6,030 cm2 for children between 2 and 
3 years, 10,700 cm2 for children between 9 and 10 years, and 14,700 cm2 for adolescents (AUH, 
1995).  
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Table R.15-13: Body surface areas for adult humans (US EPA, 1997) 


Body Part Mean surface area, men 
(cm²) 


Mean surface area, women 
(cm²) 


head (face) 


trunk  


upper extremities  


arms 


upper arms 


forearms 


hands (fronts and backs) 


lower extremities 


legs 


thighs 


lower legs 


feet 


total 


1,180 


5,690 


3,190 


2,280 


1,430 


1,140 


840 


6,360 


5,060 


1,980 


2,070 


1,120 


19,400 


1,028 


4,957 


2,779 


1,984 


1,244 


992 


731 


5,533 


4,402 


1,723 


1,801 


1,001 


16,900 


 


Respiration volume 


For performing calculations with the equations given in Section R.15.3 a default respiration volume 
(IHair) of 20 m3 should normally be used (see Chapter R.8). It should be noted however, that 
persons do not necessarily maintain the same level of activity during the use of consumer 
products, nor for the whole day. Hence it may be necessary to adapt the default respiration rates 
for short-term or long-term exposures, the latter taking into account the daily changes of activity 
levels. The tables below provide some useful information on respiration rates for different 
subpopulations during different activity patterns. 
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Table R.15-14: Respiration volume (m³/day), related to activity levels (AUH, 1995) 


Subject Body 
weight 


Age Resting Light activity Medium activity Heavy activity 


Adults 
females 


XX 20 – 30 6.5 – 8.6 23 – 27 36 130 


Pregnan
t women 


XX  14    


Adults 
males  


XX 20 – 33 6.5 – 10.8 29 – 42 62 160 


Table R.15-15: Respiration volume (m3/day) for short-term exposures (AUH, 1995) 


Subject Age Body 
weight 


Resting Light 
activity 


Medium 
activity 


Heavy activity


Children  <1 XX 1.4 2.9 5.8 10 


Children  1-3 XX 2.9 5.8 12 20 


Children  4-6 XX 5.8 12 23 40 


Children  7-9 XX 8,6 12 35 61 


Children  10-14 XX 12 23 46 81 


Adolescen
ts  


15-19 XX 13 26 51 91 


Adults  20-75 XX 13 26 51 91 


Table R.15-16: Respiration volume (m3/day) for a whole day exposure (AUH, 1995) 


Age <1 y 2-3 y 4-6 y 7-9 y 10-14 y 15-19 y 20-75 y 


Breathing 
volume 


3 7 11 14 18 20 18 


 


DATA ON ROOM VOLUME AND VENTILATION 


Room volume 


The room volume that needs to be used for calculating the exposure of a consumer is of course 
related to where the activity takes place. No default values can be given. Some information on 
room volumes for the Netherlands and for Germany is given in Table R.15-17 below. This table 
shows that only minor differences exist between these countries. Further data considering room 
volumes are available from the US (Jennings et al., 1987) but not from other EU member states. 
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Table R.15-17: Room volumes (m³) in the Netherlands and Germany (medians) 


Room Netherlands 1) Germany 2) 


Living room 58 64 


Room 1 40 43 (children's room) 


Room 2 30  


Sleeping room 1 16  


Kitchen 15  


Toilet 2.5  


Bathroom  10  


 


1) Bremmer et al. (2006), Bremmer and van Veen (2000). 


2) The Statistisches Bundesamt (Wiesbaden) has published a list of means of room areas. From 
these data an estimate of room volume has been performed by multiplying the areas with a height 
of 2.8 – 3.5 m. The median of this estimate is 64 m³. These data cannot be taken for worst-case 
scenarios, because they do not cover extreme values. 


 


Room ventilation 


An overview on room ventilation rates is given by Bremmer et al. (2006), Bremmer and van Veen 
(2000b) and Klobut (1993). The US-EPA lists 0.18 h-1 as a conservative estimate for room air 
ventilation. This value represents the 10th percentile of a number of studies performed throughout 
the US (US-EPA (1997), Chapter R.17). For The Netherlands, room ventilation varies between 0.5 
and 2.5 (h-1), depending on the room (Bremmer et al. (2006), Bremmer and van Veen (2000b)). 
According to evaluations made in a test house by Guo et al. (1995) the room ventilation rate 
accounts for 0.382 ± 0.084 h-1 under “normal” conditions and 2.06, respectively 4.20 h-1 when all 
doors and windows are kept open. In another experimental study van Veen (1995) estimated a 
room ventilation rate of 6.2 h-1 (all doors and windows open). A conservative default of 0.2 h-1 room 
ventilation could be applied in consumer exposure estimation.  
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PREFACE 


This document describes the information requirements under REACH with regard to substance 
properties, exposure, use and risk management measures, and the chemical safety assessment. It 
is part of a series of guidance documents that are aimed to help all stakeholders with their 
preparation for fulfilling their obligations under the REACH regulation. These documents cover 
detailed guidance for a range of essential REACH processes as well as for some specific scientific 
and/or technical methods that industry or authorities need to make use of under REACH. 


The guidance documents were drafted and discussed within the REACH Implementation Projects 
(RIPs) led by the European Commission services, involving stakeholders from Member States, 
industry and non-governmental organisations. After acceptance by the Member States Competent 
Authorities the guidance documents had been handed over to ECHA for publication and further 
maintenance. Any updates of the guidance are drafted by ECHA and are then subject to a 
consultation procedure, involving stakeholders from Member States, industry and non-
governmental organisations. For details of the consultation procedure, please see: 


http://echa.europa.eu/documents/10162/13559/mb_14_2011_consultation_procedure_guidance_e
n.pdf1 


These guidance documents can be obtained via the website of the European Chemicals Agency 
at: http://echa.europa.eu/web/guest/support/guidance-on-reach-and-clp-implementation  


Further guidance documents will be published on this website when they are finalised or updated. 


This document relates to the REACH Regulation (EC) No 1907/2006 of the European Parliament 
and of the Council of 18 December 20062 and its amendments as of 31 August 2011. 


 
1 Please note, that this guidance document was updated following the previous guidance consultation 
procedure. 


2 Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 
concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a 
European Chemicals Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 
793/93 and Commission Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and 
Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396, 30.12.2006). 



http://echa.europa.eu/documents/10162/13559/mb_14_2011_consultation_procedure_guidance_en.pdf�

http://echa.europa.eu/documents/10162/13559/mb_14_2011_consultation_procedure_guidance_en.pdf�

http://echa.europa.eu/web/guest/support/guidance-on-reach-and-clp-implementation�
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 Redrafting the section about the general workflow of exposure 
estimation: 


o The workflow for environmental exposure assessment has been 
completely redrafted (R.16.1.2). A diagram has been introduced to 
better illustrate it. First tier assumptions and the iteration/refinement 
alternatives are also shown. The diagram is consistent with the text 
and makes clear references to other chapters of the IR-CSA 
Guidance. Many of the changes in this section and in the whole 
guidance have been triggered by the need to make the guidance 
R.16 more relevant for release estimation under REACH, and, in 
particular, consistent with its general approach which aims to make 
registrants describing the conditions of safe use. 


 


 Reworking chapter structure and headings. In particular: 
 


o The exposure assessment workflow (R.16.1.2) and general 
principles (R.16.2: local assessment, regional assessment and time 
frame) have been described first, before the release estimation, 
fate, distribution and exposure estimation sections. In the previous 
guidance, these introductory principles were spread in several 
paragraphs.  


o Both, in the release estimation and in the exposure estimation parts, 
a clear distinction has been made between first tier assumptions 
and refinement options for the eventual iteration. The different 
options for refinement have been listed in two separate paragraphs, 
one for release estimation (R.16.3.5) and the other for exposure 
estimation (R.16.8). In the previous version of the guidance, they 
were spread across different  paragraphs. 


 


 Revision of scenarios for the local assessment  


o Two different scenarios for the local assessment have been 
introduced. The “Industrial setting” scenario (R.16.2.1.1) describes 
the releases from industrial point sources. The “Wide dispersive 
use” scenario (R.16.2.2) describes releases derived from 
consumers, professional and service life uses. Since releases to 
water from wide dispersive uses are associated with a municipal 
sewage treatment plant, they can be assessed as a point source at 
the local scale. A scenario for outdoor wide dispersive uses, based 
on releases onto an urban paved surface, collection into a public 
sewer and treatment in an STP has been added. A method has 
been provided to attribute a default tonnage for wide dispersive 
uses at a local scale. Since all releases to water from each identified 
wide disperse use will by default enter into the same sewage 
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system, combined risk should be considered. In previous versions of 
the guidance, the local scenario for wide disperse uses was less 
visible, and there was no suggestion to add up all disperse uses at 
local scale for assessing combined risks.  


 Tonnage attribution 


o Default conservative assumptions are now clearly described for the 
definition of a tonnage for each identified use and at local 
(R.16.3.2), regional and continental scale (R.16.3.3). If market data 
or information from downstream users is available, the registrant 
can overwrite these default values.  


 Operational conditions described in the exposure scenario 


o  The parameters determining the release rate in the local scenario 
are expressed in a way now suitable for describing operational 
conditions in exposure scenarios under REACH (e.g. daily and 
annual use at an industrial site and daily wide dispersive use, see 
section  R.16.3.2). Compared to the previous version of the 
guidance, the parameters themselves have not changed.  


 Continental release estimation 


o A sub-paragraph has been inserted to illustrate the method for 
calculating the releases at the continental scale starting from the 
tonnage at EU level, the regional tonnage and the same release 
factors used at the local and regional scale (within R.16.3.3). No 
content changes with respect to TGD (2003). 


 Review of the chapter on Measured data (R.16.4):  


o The previous paragraph, focused on environmental concentrations, 
has been expanded to consider also release measurements. The 
consistency need with RMM/OC, as described in the exposure 
scenario,  has been stressed. 


 Review of fate, distribution and exposure estimation sections (R.16.5). 


o These section has undergone minor revisions mainly aimed at 
avoiding duplication with concepts already mentioned in the 
previous paragraphs and ensuring consistency with the new release 
estimation part. 


 The Appendix R.16.1 has been updated  


o The link between ERCs and release estimation is limited now to 
default release factors. All other defaults that may be applied in a 
tier 1 default assessment have been removed for reasons of 
consistency.  


o Two new Environmental Release Categories, ERC 12A and ERC 
12B, related to industrial processing of articles with abrasive 
techniques have been introduced.  







  


 


o Release factors for direct regional releases onto industrial soil (ERC 
1-7) have been introduced, to be taken into account for regional 
exposure estimates. 


o Also, the description of some other ERCs has been slightly refined, 
including the explanation on the associated default release factor  
The following default release factors have been changed: 


 ERC 4 to air: 100% instead of 95%; 


 ERC 8D to soil: 20% instead of 1%; 


 ERC 9A to water: 5% instead of n.a.; 


 ERC 10A to water: 3.2% instead of 0.16  Tservice. 
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GUIDANCE FOR IMPLEMENTING THE UPDATES 


Most updates in this Guidance are of explanatory nature, or bring previously existing parameters 
into a shape supporting exposure scenario building under REACH. 


A registrant having already finalised the environmental exposure assessment based on the R.16 
Guidance as published in May 2008 may wish to take the following advice into account: 


 Read the document history  to get informed what has been updated; 
 Check whether the changes in the guidance put into question  


o the scope of the exposure scenarios already worked out  and  
o the outcome of the risk characterization related to these exposure scenarios.  


If both questions can be answered with “no”, it is unlikely that the adaptation of the already   
existing CSR to the Guidance update is of highest priority. 


 To answer the questions mentioned above the registrant is advised to take in particular the 
following changes/clarifications in the current guidance into account: 


 The exposure should contain information (about operational conditions and risk 
management measures) based on which the assumed release factors and daily use 
rates can be justified. Exposure scenarios making reference to the A and B tables of the 
TGD (2003) without providing more specific information on the conditions of use are 
considered insufficient to meet the REACH requirements.        


Releases to water from wide disperse uses are to be assessed in a local scenario. Since all 
releases to water from each identified wide disperse use will by default enter into the same sewage 
system, combined risk should be considered. For assessing the combined risk, the local releases 
to water of all wide dispersive uses should be summed up.  







  


 


 


 


Convention for citing the REACH regulation 


Where the REACH regulation is cited literally, this is indicated by text in italics between quotes. 


Table of Terms and Abbreviations  


See Chapter R.20   


Pathfinder 


The figure below indicates the location of Chapter R16 within the Guidance Document. 
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R.16. ESTIMATION OF ENVIRONMENTAL EXPOSURE 


R.16.1. Introduction 


R.16.1.1. Aim  


This chapter will provide guidance on how to estimate environmental exposure. More specifically, it 
will deal with: 


 Estimation of the releases to air, water (either wastewater and/or surface water), and soil at 
local and regional scale. 


 Fate and distribution of the releases in environmental compartments (air, soil, surface water, 
sediment, biota) and sewage treatment plants; 


 Calculation of exposure concentrations in / doses for, respectively: 
o Environmental compartments (Section R.16.6.1), in terms of Predicted 


Environmental Concentrations (PECs), at both local and regional scales, covering 
both direct exposure of organisms and exposure via the food chain for predators 


o Man via the environment (Section R.16.6.8) in terms of human daily intake of the 
substance through drinking water, fish, leaf crops, root crops, meat and dairy 
products, at local and regional scale. 


 


Most of the current guidance on environmental exposure estimation has been developed mainly for 
organic substances. Metals and metal compounds present particularities (natural background and 
historical releases, speciation, adsorption/desorption behaviour, differences in bioavailability) 
which require specific adaptations when performing the exposure assessment. These issues are 
considered in the Appendix R.7.13-2.   


R.16.1.2. Workflow for environmental exposure estimation 


The estimation of environmental exposure is built upon the following previously performed 
processes: collection of information on relevant substance properties and mapping of uses.   


Information on substance properties consists of a minimum set of data (e.g. from IUCLID) including 
vapour pressure, water solubility, molecular weight, octanol-water partition coefficient, melting 
point and information on ready biodegradability which are needed for the environmental exposure 
estimation. Mapping of uses consists of definition of relevant life cycle stages (see part D and 
Chapter R.12), identification of uses, assignment of the appropriate descriptor, including the 
Environmental Release category - ERC, describing the conditions of use from the environmental 
perspective (see Chapter R.12), and the definition of an appropriate tonnage.  


The whole exposure estimation is therefore built upon the definition of the life cycle stages of the 
substance giving rise to release/exposure (see part D and Chapter R.12) and the identification of 
the covered uses for each life cycle step. Once this framework has been completed, the proper 
exposure estimation can start. 


The exposure estimation consists of the following steps: 


1. Determination of operational conditions (OC) and risk management measures (RMM), 
including, for example, amount of substance, process temperature, duration and frequency 
of use or activity etc, and  industrial wastewater treatment plants, filters, scrubbers, 
municipal sewage treatment plants etc. (Chapter R.13);  
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2. Release estimation consisting of the determination of the local and regional release rates 
for each use (Sections R.16.3.2 and R.16.3.3), starting from the appropriate release factors 
and the tonnage assigned to any identified use; 


3. Environmental distribution and fate and exposure estimation. The distribution and fate 
of a substance in the environment (Sections R.16.5 and R.16.6) is assessed at local and 
regional scale. Consecutively,  PEC (Predicted Environmental Concentrations) values for 
each environmental compartment and the daily intake of humans via the environment 
(Section R.16.6.8) are derived at local and regional scale. A single overall PEC is derived 
for (top-)predators (Section R.16.6.7) based on local and regional contributions. PEC 
values for the sewage treatment plant are calculated at local scale (Sections R.16.6.5 and 
R.16.6.6). 


Exposure estimation can be an iterative process. If the risk characterisation (Guidance Part E) 
indicates that the applied risk management measures and operational conditions are not adequate 
to control risks occurring from the manufacture and all identified use(s) (Risk Characterization 
Ratio, RCR  1), the exposure estimation may need to be refined. This refinement is possible at 
every step in the workflow.  


 Inter alia, it might be possible to: 


 refine or add more specific RMM/OC; 


 refine the parameters in the applied release estimation method based on representative on-
site data, such as release measurement, which should be linked with the RMM/OC; 


 refine the mapping of uses and the tonnage assigned to each identified use (e.g. using 
market data); 


 use environmental measured data (representative environmental concentrations or 
properties of the receiving environment such as measured river flow rates) ; 


 use higher tier exposure estimation tools; 


 refine the substance properties (e.g. degradation rates, partitioning coefficient). 


The following flowchart (Figure R.16-1) illustrates the steps described above; the darker blue 
boxes are related to the exposure assessment, while the light ones are related to other steps in the 
safety assessment that have an impact on the exposure. The rectangular boxes represent the 
processes, while parallelepiped boxes show the outcome of the process. 
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Figure R.16-1: Workflow for environmental exposure assessment  
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R.16.2. Exposure assessment principles 


The exposure to the environment is in principle assessed on two spatial scales: locally in the 
vicinity of point sources of release to the environment, and regionally for a larger area which 
includes all point sources and wide dispersive sources in that area. Releases at the continental 
scale are considered to provide inflow concentrations for the regional environment. The end results 
of the exposure estimation are concentrations (PECs) in the environmental compartments air, 
surface water (fresh and marine), soil, sediment, and biota (e.g. earthworms and fishes for 
secondary poisoning) and human daily intake of the substance via the environment for both local 
and regional scale. Continental concentrations are not used as endpoints for exposure. 


R.16.2.1. Local assessment 


The concentrations of substances released from a single point source are assessed for a generic 
local environment. This is not an actual site, but a hypothetical site with predefined characteristics, 
defined by a ‘standard environment’ (for its description see Section R.16.6.4) and a standard town 
of 10000 inhabitants. The exposure targets are assumed to be exposed in, or at the border of, the 
site. In general, concentrations during a release episode are calculated. This means that local 
concentrations are calculated on the basis of a daily release rate, regardless of whether the 
discharge is intermittent or continuous (see Section R.16.2.3). They represent the concentrations 
expected at a certain distance from the source on a day when the release occurs.  


For the exposure assessment of terrestrial organisms, of predators and of man indirectly exposed 
via the environment a longer term average is used instead of daily release rates. This is because 
exposure is assumed not to be influenced by temporal fluctuation in release rates.  


In principle, degradation and distribution processes should be taken into consideration at the local 
scale. However, because of the relatively short time between release and exposure, 
concentrations at local scales are entirely controlled by initial mixing (dilution into environmental 
compartment) and adsorption on suspended matter. No other process is considered in the 
calculation of local PEC.  


A fixed dilution factor is applied to the effluent concentration of an STP (by default assumed to be 
present). For further iterations, more specific assessments may be appropriate. The actual dilution 
factor after complete mixing can be calculated from the flow rate of the river and the effluent 
discharge rate of the STP. This approach should be used for rivers only and not for estuaries or 
lakes. In other cases, the calculation of the PEClocal can be carried out using actual environmental 
conditions around the point source. 


Figure R.16-2 shows the relationship between the local release routes and the subsequent 
distribution process modelled for the environmental compartments. 
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Figure R.16-2: Local distribution calculation (for an industrial setting scenario) 


 


Further guidance on local exposure assessment for metals and metal compounds can be found in 
Guidance Chapter R.7, Appendix R.7.13-2. 


Two scenarios are distinguished to assess the release to the environment at the local scale: (1) 
release from industrial settings and (2) release from wide dispersive uses. 


R.16.2.1.1. Releases from industrial settings 


Releases from uses in industrial settings are assessed as independent point source releases; it 
means that each identified use of the substance is assumed to occur at a different site. However, 
in some cases,  it is needed to combine those assessments in the “combined risk” section of the 
CSR, e.g. when manufacture and formulation take place at the same site.  


The industrial setting scenario considers releases to water, air and soil. 


Releases to water can be treated in an on-site industrial waste water treatment plant (WWTP) or in 
a municipal sewage treatment plant (STP).  For industrial or municipal biological treatment plants, 
a standard model is available to calculate the releases after treatment (Section R.16.6.5). By 
default, a municipal STP is available as a standard RMM for local release from industrial settings. 
Indirect releases to air via the STP, as a result of water treatment in the STP,  are also considered 
in the industrial setting scenario  


Release to soil at the local scale will occur via application of sludge from an STP to agricultural soil 
and via atmospheric deposition of substances released to air. Direct releases to soil from industrial 
settings are not assessed at the local scale, but only at the regional scale.  
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R.16.2.1.2.Releases from wide dispersive uses  


A wide disperse use of a substance is characterised by the assumption that the substance is used 
by consumers or by many users in the public domain, including small, non industrial companies3. 
A wide dispersive use of a substance is by default associated with a point source release of a local 
municipal STP of a standard 10000 inhabitants town, that collects the releases to water from that 
use. This is not the case for direct releases to air and soil from wide dispersive uses. Therefore, 
these are not considered at the local scale, but only at the regional one. 


The local tonnage used by consumers or by many users in the public domain (including small 
companies) is calculated from the manufactured tonnage (for more details see Section R.16.3.2.2). 
This calculation is carried out for each wide disperse use of the substance. Since all these 
releases will by default enter into the same sewage system, combined risk should be considered  
in section 10 of the CSR (see part F)  


R.16.2.2. Regional assessment 


The concentrations of substances released from point and wide dispersive sources in a larger area 
are assessed for a generic regional environment. The fate of substances at the regional scale 
differs from the fate at the local scale in the sense that more time is available for transport and 
transformation processes. At longer distances from point sources or when releases are wide 
dispersive and not collected into a single point source, the further distribution and fate of the 
substance are taken into account. It can be assumed that inter-media transport and degradation 
become relatively more important. For calculating the regional PEC, a multi-media fate-modelling 
approach is used (e.g. the SimpleBox model). 


All releases to each environmental compartment for each use, assumed to constitute a constant 
and continuous flux, are summed and averaged over the year, and steady-state concentrations in 
the environmental compartments are calculated. The regional concentrations are used as 
background concentrations in the calculation of the local concentrations. Figure R.16-3 gives a 
general overview of the distribution processes in the regional model. For details see Section 
R.16.6.6.8. 


A standard region is represented by a typical densely populated EU-area located in Western 
Europe (~ 20 million inhabitants, 200  200 km2).  


 
3 Whether a company is industrial or not from an environmental point of view can, for example be determined on the 
base of the obligation to apply for a permit to discharge waste water into the environment. Please note: The allowance to 
use the public sewage system is not regarded an “environmental permit” in this respect. .  
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Figure R.16-3: Schematic representation of the model for calculating the regional PECs  


 


Regardless of the assumptions made at local scale, regional releases to water are based on a 
scenario where 80% (representing the EU average) of the wastewater is treated in a biological 
STP and the remaining 20% is released directly into surface waters. 


Further guidance for the regional exposure assessment for metals and metal compounds can be 
found in Appendix R.7.13-2. 


Continental distribution 


Concentrations in air and water are also estimated at a continental scale (Europe) to account for 
the chemical flux - due to passive transport of the substance with air and water -  into the regional 
area. Both continental and regional concentrations are calculated using a multimedia fate model. 
The continental concentrations are not used as endpoints for exposure in the risk characterisation. 
Figure R.16-4 illustrates the relationships between continental, regional and local scale. 
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Figure R.16-4: The relationship between the continental, regional, and local scale 


R.16.2.3. Time frame 


Local releases of substances can be either continuous or intermittent. Intermittent releases are for 
example caused by batch processes leading to discharges for not more that 12 times a year for not 
more than 24 hours. Continuous releases are characterized by an almost constant release rate 
over a prolonged period (e.g. 220 working days). Intermittent releases are defined as occurring 
infrequently, i.e. less than once per month and for no more than 24 hours.  


The release rate is given averaged per day (24 hours). This implies that, even when a release 
takes place only a few hours per day, it  will be averaged over 24 hours. 


In case of continuous releases, organisms with a relatively short life-span, like aquatic organisms, 
are exposed locally to toxic concentrations of the substance for a considerable proportion of their 
lifetime. Therefore, for these organisms, the average exposure levels during release episodes are 
assumed to be continuous. It follows from this assumption that the estimated environmental 
concentrations can be considered as estimates of long-term exposure levels for these organisms, 
which can be compared to no effect concentrations derived from long-term toxicity data.  


If intermittent release is identified, only short-term effects are considered for the aquatic ecosystem 
and no-effect levels are derived from short-term toxicity data only. 


Since most substances are not released directly to soil and because of its less dynamic nature 
than air or surface water, the exposure of terrestrial organisms is assumed not to be influenced by 
temporal fluctuations in release rates. Also in the case of predators and human beings, these 
fluctuations are of a rather short-term nature compared to their life span and the time scale on 
which chronic effects are considered. Predators, humans and terrestrial organisms are therefore 
assumed to be exposed to levels averaged over a longer period, and derived from average release 
rates (i.e. annual average). 


Regional releases of substances are assumed to occur continuously over the year. Therefore 
average exposure levels are calculated by the steady state model for the regional scale using 
annual release rates and they are compared with long term toxicity data. 


For substances as such and in mixtures it is assumed that the releases take place in the year of 
manufacture. However, for the article service life and the subsequent waste life stage this 
assumption is often not applicable since the release occurs over a longer period after manufacture.  
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In particular, it is assumed that the release to the environment takes place continuously over the 
total service life. It has to be taken into account, that the “market history” and “market future” of a 
substance plays a role here, since the release from one marketing year will add to the releases 
from marketing volumes of previous years and future years. Hence the registrant should make 
himself aware whether the product-cycle of his substance has reached steady state. Steady state 
in this case  means that the annual marketed volume is driven by the replacement of products at 
the end of their service life (becoming waste) or by losing or winning market share from 
competitors. In such case the current annual production volume can be taken to estimate the 
annual releases by multiplying it by the release factor of the article over its service life.  


R.16.3. Release estimation 


Releases can occur to air, surface fresh and marine water, wastewater and soil and are estimated 
separately for every environmental compartment and each relevant stage of the life cycle. 
Release estimation is the process whereby releases to the environment are quantified during the 
life cycle stages and uses of a substance, taking into account the different release pathways, 
receiving environmental compartments and the spatial scale of the releases. 


 Therefore, the aim of the release estimation is to calculate the following parameters: 


 Release rates (expressed in kg/day) to wastewater, surface water, air and soil for each 
relevant life cycle stage and use at the local scale (Section R.16.3.2). 


 Release rates (expressed in kg/day) to wastewater, surface water, air and soil at the regional 
scale (Section R.16.3.3). 


R.16.3.1. Information needed for release estimation 


Proper release estimation can only start after the definition of the life cycle stages for the 
substance and the identification of the uses for each of them.. 


The information that needs to be considered for the release estimation is: 


 Life cycle stages of a substance 
 Supplied tonnage for the use, or group of uses, for each life cycle stage of a substance 
 Information on Operational Conditions (OC) and Risk Management Measures (RMM) 
 Release factors (expressed in kg/kg or %) depending on the type of use, the stage in the life 


cycle and the OC and RMM 


R.16.3.1.1. Life cycle stages of a substance 


The generalised life cycle stages of a substance are given in Figure R.16-5. The release pattern 
and the estimated release factor are closely related to the life cycle stages of a substance. The 
release estimate in a registration should in principle be seen from the perspective of the entire life 
cycle of a substance, as described here.  


Manufacture (production): Chemical synthesis of the substance. Manufacture is the stage where 
the substance is manufactured, i.e. formed by chemical reaction(s), isolated, purified, drummed or 
bagged, etc. Different types of intermediates (substances used to make other substances) can be 
manufactured and distinguished. 
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Figure R.16-5: Life cycle stages of substances4 


Formulation: Mixing and blending into a mixture. Formulation is the stage where substances are 
combined in a process of blending and mixing to obtain a mixture. This may be a formulation such 
as a paint, or a mixture on a carrier material, such as a photographic film. Formulations are applied 
or used at the next stages of the life-cycle (industrial/professional use, private use). 


Industrial use: Use of the substance as such or in a mixture, in an industrial process with the 
purpose of incorporating the substance into an article, or technically supporting the production 
process but not intentionally becoming part of the product (processing aid). One example of a 
processing aid is a developer used in a photographic bath that is disposed of after use.  


 
4 The waste treatment box will be brought in line with guidance R.18 (Estimation of exposure from waste life stage) once 
this is updated. 
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Wide dispersive uses: Application of the substance or mixture by professionals or the public at 
large outside industrial installations. They consist in professional and consumer uses: 


a) Professional use may include the use of substances as such or in mixtures, in order to 
deliver services to business or private customers. This may include sophisticated 
equipment and specialised, trained personnel.  


b) Consumer use includes the use of substances as such or in mixtures. It is assumed that the 
user is not trained. Use can take place in closed systems (lubricants for vehicles or 
hydraulic systems) or open systems (lubricants for bicycles). It may also include processing 
of material.  


Service life: “Use”5 of articles or the polymer matrix of a mixture (paints, adhesives) containing the 
substance over a period > 1 year. Such activities include for example wearing and maintenance of 
textiles, housing, using and maintenance of vehicles, use and maintenance of sport articles, etc.  


Waste treatment: Final stage where substances, mixtures or articles are disposed of after their 
service life, such as for example used lubricants or solvents, old tyres or home appliances. 
Unintended losses of mixtures may also enter into the waste life stage, like e.g. overspray from 
coating, surplus of dyes, inks or residues from cleaning of machinery. Treatment includes 
incineration, landfilling, or recovery of the basis material or substance. For more information about 
exposure assessment for the waste life cycle stage see Chapter R.18. 


At each of the life-cycle stages a larger or smaller fraction of the substance is lost via releases and 
will therefore not enter the next life cycle stage. In case a refinement of the release is needed, this 
aspect could be taken into account. Between the various life cycle stages transport, storage, and 
handling may occur. This has not been indicated in Figure R.16-1. Releases due to storage, 
handling, repacking and filling, including local transfer, are assumed to be included within the 
relevant life cycle stage. Transport is not considered further under REACH. 


R.16.3.1.2.Tonnage 


The starting point for release estimation is the tonnage of substance manufactured/imported by the 
registrant and the tonnage associated with each use (or group of uses) during the life cycle of the 
substance for which exposure scenarios need to be developed. 


The manufacturer’s annual production or the importer’s annual import of a substance will be 
distributed in the EU market, and flows down the supply chains. The registrant usually knows his 
own production/import tonnage and the markets to which he sells the substance. However, often 
he has little information on the annual or daily tonnage used by the downstream users (including 
formulators and industrial users). 


If the registrant is able to get information of the tonnage used by his downstream users and if he 
has enough market data, he can assign a tonnage to every life cycle step (formulation, industrial 
use, consumer and professional use, service life articles) and uses identified in the use mapping 
section (Chapter R.12). For each downstream use, it is possible to consider as a worst case 
assumption, the tonnage used by the largest customer. It is assumed that for each use, the 
evaluation performed using this tonnage ensures control of risk for all smaller customers6.  


If specific and reliable data are not available, conservative assumptions (like the use of the total 
manufactured volume for every identified use) need to be made by the registrant to assign the 
tonnage to identified uses for releases estimation. In doing so, the calculated exposure estimates 


 
5Handling or processing of articles is not a “use” in the meaning of REACH. It is considered as life cycle stage 
subsequent to the use.  
6Guidance for downstream users on how to define the relevant tonnage for his own use in the case of multiple suppliers 
of the same substance or in case of use of recycled amounts (particularly relevant for the metals industry) is out of the 
scope of the present R.16 Guidance. 
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and corresponding RCR will help the registrant to set priorities for collection of more specific 
information. 


R.16.3.1.3. Operational conditions and RMM 


Both operational conditions and risk management measures have an impact on the type and 
amount of release and the resulting exposure. 


Operational conditions consist of a set of actions, tools, parameters such as amount of substance, 
process temperature and pH, duration and frequency of release, type of use (e.g. indoor or 
outdoor), containment of process (open or closed), continuous or batch process (leading to an 
intermittent release), capacity of surroundings, etc. having, as a side effect, an impact on the 
release and the exposure. 


Risk management measures consist of technologies and procedures aimed at either reducing the 
releases and/or preventing a release pathway.  


Examples of risk management measures intended to reduce release are filters, scrubbers, 
biological or physico-chemical wastewater treatment plants etc.  


An example of exclusion of a release pathway is when sludge from a waste water treatment is 
incinerated and not spread on agricultural soil.  


If a specific RMM is applied as standard practice, can be controlled on-site and its effectiveness is 
known, release factors can be decreased and taken into account in the development of the ES 
(see Section D and Chapter R.13). Since a municipal biological sewage treatment plant (STP) is a 
standard practice in Europe, it is assumed as a standard RMM for industrial waster water 
treatment. The use of specific waste water treatment plants (WWTP) or the absence of the 
municipal STP associated with industrial settings should be taken into account in the exposure 
estimation and may need to be taken into account for development of the ES.  


For a general overview of abatement techniques, the RMM library  


http://www.cefic.org/files/downloads/Guidance%20on%20REACH%20-%20Dec%202007.pdf 


can be consulted. EU BREF Documents under the EU Directive on Integrated Pollution Prevention 
and Control (IPPC) are also a valuable source of information. 


R.16.3.1.4. Release factors 


Release factors express the fraction (either kg/kg or %) of the used amount being released to the 
environmental compartment under consideration.  


The release of a substance from a certain use (e.g. technical processes in installations or vehicles, 
application of mixtures in private households) depends on the operational conditions (like e.g. 
temperature, pressure, level of containment of machinery, level of internal regeneration of 
processing fluids, dry or wet process, dipping or spraying) and risk management practices 
(OC/RMM). 


Special considerations have to be taken into account on the derivation of the release factors from 
service life of long-life articles and waste disposal, see Guidance Chapters R.17 and R.18, 
respectively. 


To streamline the release estimation and to support data collection in and communication across 
the supply chain, environmental release categories (ERCs) have been developed. The ERCs are 
listed and described in Section R.12.3.4, Appendices R.12.4.1 and R.12.4.2. 


ERCs are linked to conservative default release factors to be used as a starting point for a first tier 
environmental exposure assessment. The source of these release factors  and their value 



http://www.cefic.org/files/downloads�/Guidance on REACH - Dec 2007.pdf�
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(expressed in %) is documented in Appendix R.16-1. Examples on how to work with ERCs are 
given in Part D. 


The use of an ERC does not require any explicit information on substance properties for a first tier  
release estimate. In addition, the default assumption is that onsite RMM are not in place. If a 
specific RMM is applied in current practice (for example according to the best available 
technologies) and the effectiveness of such a technique is known, release factors can be reduced 
accordingly and taken into account in the development of the ES (see Guidance Part D and 
Chapter R.13). 


In first instance, ERCs are use descriptors. In addition they are linked to a  set of default release 
factors for a first tier environmental exposure assessment. When refining the release factor, the 
same ERC description may correspond to different ESs (depending on RMM and OC) resulting in 
different release factors. 


ERCs are based on the following aspects (see Appendix R.16-1 and R.12.3.4):  
1. life cycle stage; 
2. level of containment; 
3. type of use and technical fate of a substance; 
4. dispersion of release sources; 
5. indoor or outdoor use; 
6. release potential during service life and waste stage. 


Alternative release factors, such as those based on Emission Scenario Documents (ESD, 
Appendix R.16-2) or those developed by industrial sectors (SPERC fact sheets) can be used as a 
refinement option (Section R.16.3.5).  If a refined release factor is applied, the operational 
conditions and RMM leading to this factor need to be documented in the environment related 
section of the exposure scenario.  


R.16.3.2. Local release estimation  


Two scenarios are distinguished to assess the release to the environment at the local scale, as 
discussed in Section R.16.2: 


 Industrial setting. 
 Wide dispersive use. 


The default parameters used in the release rates calculation, proposed in the present section are 
conservative and are suitable for a first iteration of the exposure assessment. The release 
estimation could be refined when more specific on-site data, including RMM and OC, are available 
(Section R.16.3.5).  


R.16.3.2.1.Industrial setting scenario 


The release rate (kg/day) to the environmental compartments is estimated on the basis of the 
tonnage used at the site. 


The releases to water are by default treated in a municipal STP, before being discharged into 
surface water; however the availability and type of STP should always be checked and, adapted to 
site specific situation. 


In order to estimate the release to the environment for an industrial setting, the following 
parameters are needed: 


i. daily use at a site (tonnes/day); this is the amount used at one site and in one day for 
each life cycle stage (manufacture, formulation and industrial end use). It is used for the 
calculation of the exposure concentrations for the environment;  
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ii. annual use at a site (tonnes/year); this is the amount used in one site and in one year 
for each life cycle stage (manufacture, formulation and industrial end use). It is the 
starting point for the calculation of the exposure of man via the environment and (top) 
predators.  


The two above mentioned parameters, together with other operational conditions and risk 
management measures, guarantee control of risk for all downstream users covered by the same 
exposure scenario . 


By default, the daily use at a site is calculated from the total registrant’s tonnage at the EU level for 
identified use, divided by the default number of release days depending on the tonnage of the 
substance manufactured or tonnage of mixture7 formulated per year. It is assumed that the total 
tonnage is processed by at a single site (worst case). 


The calculation of the default daily use, for each identified use, is reported in the following tables 
for manufacture, formulation and industrial end uses. “Tonnage” in the following tables is the total 
registrant’s tonnage at EU level of manufactured substance or mixture containing the substance, 
supplied to an identified use, expressed in tonnes/year. The underlying assumption is that large 
tonnages are more likely to be manufactured or used continuously.   


For manufacture 


Tonnage of the substance 
manufactured per year 


N. of release days (days/year) Daily use (tonnes/day) 


Tonnage < 1000 20 Tonnage/20 


1000 < Tonnage < 10000 100 Tonnage /100 


Tonnage 10000 300 Tonnage /300 


 
For formulation 


Tonnage of mixture for the  use 
(or group of uses) per year 


N. of release days (days/year) Daily use (tonnes/day) 


Tonnage < 100 108 Tonnage/10 


100 < Tonnage < 2000 100 Tonnage /100 


Tonnage  2000 300 Tonnage /300 


 
For industrial end uses 


Tonnage of mixture for the  use 
(or group of uses) per year 


N. of release days (days/year) Daily use (tonnes/day) 


Tonnage < 1000 20 Tonnage/20 


1000 < Tonnage < 5000 100 Tonnage /100 


Tonnage  5000 300 Tonnage /300 


 


 
7 The tonnage of mixture formulated or used in industrial uses, shown in the tables below, are used to set  the number of 
emission days. Please remember that it is then necessary to refer the following assessment to the substance tonnage 
only. By default it is possible to assume that the percentage of substance in the mixture is 100 and therefore the tonnage 
of substance is equal to the tonnage of the mixture. It is possible to modify the percentage of substance in the mixture in 
further iterations and calculate the tonnage of substance according to the following formula: tonnage of substance 
(tonnes/year) = tonnage of mixture (tonnes/year)  fraction of substance in mixture. 
8The 10 days for formulation compared to 20 days for manufacture and industrial end-uses is based on the consideration 
that very short production campaigns are more likely in processes of low complexity (like e.g. mixing).  
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The annual use at a site is set equal, by default, to 100% of the total registrant’s tonnage at EU level 
for an identified use. 


The release rate to an environmental compartment for an identified use is then calculated using the 
following general equation.  


jIUIUdailyjIUlocal FRQE ,,,,   1000      (Equation R.16-1) 


Where: 


Elocal, IU, j:  Release rate (kg/day) to the compartment “j” at the local scale for an identified 
use  (IU). 


Qdaily,IU :  Daily use (tonnes/day) at a site for an identified use (daily use and/or annual use 
divided by 365 days9). 


RFIU, j: Release factor (% or kg/kg) to compartment “j” for identified use. The default value 
is set by ERCs (see Section R.16.3.1.4) 


For further iteration, the registrant can overwrite the daily and annual use, by using suitable and 
specific on-site, downstream user, market data, etc. if available or use specific release factors by 
describing the operational conditions and/or risk management measures (OC and RMM) 
controlling the release (e.g. with specific release factors which consider abatement strategies put in 
place at the site). 


The refinement process is described in Section R.16.3.5.  


R.16.3.2.2.Wide dispersive use scenario 


The tonnage used for the release calculation for the wide dispersive use scenario is a fraction of 
the total registrant’s tonnage at EU level which is used in a standard town of 10000 inhabitants.  


In relation to releases to water, the scenario for both indoor and outdoor wide dispersive uses is 
based on the assumption that they occur in the urban infrastructure, are collected in a central 
public sewage system and are then treated by an STP. 


For outdoor uses, this scenario can be considered as a reasonable worst case. Assuming that all 
releases occur on a paved surface of an urban infrastructure and are collected in a sewage system 
may be conservative, but this is balanced by the assumption that all releases to water are treated 
in an STP. 


Direct releases to air and soil are not considered in the wide dispersive use scenario.  
  
For wide dispersive uses, a daily wide dispersive use (average over a year) is assumed 
(tonnes/day). Consequently the same releases are used for the assessment of the risk for the 
environment and for man via the environment (and (top) predators).  
  
The default daily wide dispersive use is estimated starting from the total registrant’s tonnage at EU 
level for an identified use, and dividing it by: 
 


 10: fraction of the total registrant’s tonnage at EU level used in the region (regional tonnage); 
 2000: fraction of the regional tonnage used in the standard town (20,000,000 inhabitants in 


the region / 10000 inhabitants in the standard town10);  


 
9 The annual use divided by 365 days is used for the calculation of the exposure of man via the environment and (top) 
predators. 
10 The reason why this factor is used for wide dispersive uses and not for industrial settings is that wide dispersive uses 
are assumed to be evenly distributed in the region. 
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 365 (days/year): number of days in a year. 


The resulting tonnage is multiplied by a safety factor of 4 to take into account geographical or 
temporal peaks in the use and the release of a substance, for example the use of anti-freeze 
compounds in window washing fluids for cars. 


Therefore the fraction F of the total registrant’s tonnage at EU level for identified use to be used by 
default at local scale (standard town) for a wide dispersive scenario is set equal to  


F (year/day) = 4 / (10×2000×365 day/year) = 5,5 × 10-7 year/day. 


The daily wide dispersive use is then calculated according to the following equation: 


Qdaily,IU (tonnes/day) = total registrant’s tonnage at EU level (tonnes/year)  F (year/day) 


The same general equation (Equation R.16-1) is used when assessing the release rate to an 
environmental compartment for the identified wide dispersive use. 


R.16.3.3. Regional release estimation  


All regional releases associated with the different identified uses, both industrial and wide disperse 
sources, are cumulated to estimate the total regional release (kg/day) to surface water, 
wastewater, air and soil. The regional releases associated with the different identified uses are 
based on the tonnage at regional level for each use and the same release factors used at local 
scale. 


By default, the tonnage at the regional level for the industrial settings (i.e. manufacture, formulation 
and industrial uses) is set equal to 100% of the tonnage at EU level, while for wide dispersive uses 
it is set equal to the 10% of the registrant’s supply volume at EU level. Releases at the regional 
scale are assessed for water, air and soil (including industrial soil). At this scale, also direct 
releases to soil are considered. 


The default regional releases are therefore calculated, for each use, according to the following 
formula: 


 Eregional,IU,j = Qregional daily,IU  RFIU,j  1000 


Where: 


J = environmental compartment (air, soil, wastewater) 


Eregional,IU,j (kg/day):  release rate to the compartment “j” at the regional scale for an identified use  
(IU); 


Qregional daily,IU (tonnes/day): average daily use at the regional scale for an identified use (IU) = 
regional tonnage for each use/365 days; 


Regional tonnage for each use (tonnes/year) = 100%  total registrant’s tonnage at EU level (for 
industrial setting); 


Regional tonnage for each use (tonnes/year) = 10%  total registrant’s tonnage at EU level (for 
wide dispersive uses); 


RFIU, j: Release factor (% or kg/kg) to compartment “j” for identified use. The default value is set by 
ERCs (see Section R.16.3.1.4) 


If the registrant has more information (market data), the volume to be used for the regional 
calculation could be refined. The refinement process is describe in Section R.16.3.5. 
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As stated before, when calculating the total regional releases, by default, 80% (representing the 
EU average) of the wastewater is assumed to be treated in a STP and 20% to go directly to 
surface water without any treatment, regardless of the assumptions made about STP connection at 
local scale. 


The formulas to be applied for the calculation of the total regional release to air, surface water, 
wastewater and soil are the following: 


Etotal,regional,air =  Eregional,IU,air 


Etotal,regional,soil =  Eregional,IU,soil 


Etotal,regional,wastewater =  Eregional,IU,wastewater  80/100 


Etotal,regional,surface water =  Eregional,IU,wastewater  20/100 


where: 


Etotal,regional,wastewater  passes through an STP and, subsequently, is discharged in surface water. 


Continental release estimation  


As long as the activities related to a specific stage of the life cycle of a substance can be assumed 
to take place within a region, as it is often the case for manufacture, formulation and industrial 
uses, 100% of the whole registrant’s tonnage at EU level is attributed to the regional scale. 


When activities are more widely distributed over the EU, as is assumed for wide dispersive uses, 
only a fraction of the whole registrant’s tonnage at EU level is attributed to the region (10% by 
default) while most of it (90% by default) is attributed to the continental scale.  Therefore,  for these 
life cycle stages, releases at continental scale will contribute as background to the regional 
concentration.  


The continental release for each environmental compartment and for each stage can be calculated 
multiplying the continental tonnage by the release factor :  


Continental release (kg/day) = continental tonnage (tonnes/year)  release factor  1000 / 365 


where continental tonnage = total registrant’s tonnage at EU level– regional tonnage. 


The total continental release for each environmental compartment is obtained by summing over all 
life cycle stages. If the fraction going to the region is changed in iteration, the continental release 
will also change. 


A continental release estimation is also carried out for PBT substances. In this case, the whole EU- 
level tonnage is used for each life cycle stage to estimate the overall releases to the continental 
scale, due to registered tonnage as whole.  


R.16.3.4. Summary of the release patterns 


As mentioned before, three scenarios (see Section R.16.2) are applied to reflect the pattern of 
release in space and time: 


 Industrial setting scenario at a local scale (Section R.16.3.2.1) 


 wide dispersive scenario at local scale (Section R.16.3.2.2) 


 releases in a standard region for all identified uses (Section R.16.3.3) 
The following table summarizes the environmental compartment where direct releases are 
considered, for each of these scenarios. The rationale behind these assumptions is explained 
throughout the previous paragraphs.  
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Table R.16-1: Direct releases to environmental compartments considered in the different scenarios 


Release compartment 


Scenario 


air Water  – Via 
STP11 


Water – Direct soil 


Industrial setting  - local 
scale Y Y N N 


Wide dispersive uses - 
local scale N Y N N 


Industrial settings –Total 
Regional 


Wide dispersive uses – 
Total Regional 


Y Y (80%) Y (20%) Y 


Y: release pattern taken into account  in  the exposure estimation scenario 
N: release pattern not supported by the scenario 


R.16.3.5. Refinement options for iteration 


The release estimation as described in the previous Sections R.16.3.2 (local scale) and R.16.3.3 
(regional scale) should be seen as a conservative first tier evaluation, for example when assessing 
a tentative ES. If specific information on market data, downstream uses and release of the 
substance is available, a higher tier assessment may be performed. 


The release estimation can most directly be improved by refining the daily or annual use and the 
release factor, as will be detailed later. 


Furthermore, the DU can demonstrate that he operates within the conditions of the ES by scaling 
up or scaling down the factors used for the release calculation, for example using the actual use 
amount, type of risk management measures and  their actual effectiveness, and operational 
condition (e.g using the actual dilution factor in a river) having an effect on the release rate or the 
exposure calculation. This means that different combinations of local daily amounts, release 
factors (driven by OC/RMM) and receiving water volume may result in exactly the same local 
concentration. Please note: Where the downstream user scales down the local amount and/or 
scales up the dilution factor in the river, in order to compensate for a less effective risk 
management measures or higher initial release factors, this has an impact on the regional 
assessment carried out by the registrant. The registrant may need to correct the assumed release 
factor in order to keep his assessment valid. Thus, a downstream user should communicate back 
to the supplier/registrant, that he has implemented risk management measures with a lower 
effectiveness as required in the ES and provide some details on the nature and the effectiveness 
of these measures.    


R.16.3.5.1. Daily/annual use 


Local scale 


In the context of the industrial setting scenario, the daily or annual use at a site of a substance for 
an identified use can be overwritten by the registrant, on the basis of: 


 
11 The releases to water are by default treated in a municipal STP, before being discharged into surface water; however 
the availability and type of STP should always be checked and, adapted to site specific situation. 
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 Site specific information, such as the actual daily use in the manufacturing stage (readily 
accessible to the registrant) 


 Information on the actual amount used by the largest downstream user (formulators and 
industrial end uses). 


When overwriting either the daily or the annual use the number of release days should be set 
equal to the Annual Use (tonnes/year) divided by the Daily Use (tonnes/day), but should never be 
higher than 365 days.  


The daily or annual use at the site should ensure control of risk for all registrant’s downstream 
users. 


The sales database of the registrant or supplier may be able to identify the highest sales tonnage 
per year for a single user, assuming that the large users buy directly without a distributor in 
between. By contrast, the real daily use at the users’ sites is generally unknown to the registrant. If 
the registrant wants to overwrite the daily use from the default assessment  for a specific identified 
use, he needs to collect information from representative downstream users, asking them for the 
amount used in a single day. 


For wide dispersive uses, it is generally more difficult to have data useful for refining the daily wide 
dispersive use. However, should they be available, they can be used by the registrant. Moreover, if 
the registrant has sufficient information to demonstrate that the use of the substance is evenly 
distributed in space and time throughout the region (e.g. for detergents), it is possible to divide the 
default tonnage by a factor of 4 (Section R.16.3.2.2) and to use this tonnage when performing the 
calculations. This has to be justified and documented in the CSR. 


Regional scale 


The estimation of the regional tonnage depends on the geographical distribution of the substance’s 
use. By default, 100% of the whole registrant’s tonnage at EU level is assigned to the region for 
manufacture, formulation and industrial uses and 10% of it for wide dispersive uses . However, 
market data could be used to overwrite the default for the region with a percentage that 
corresponds to the actual situation. 


The refined regional tonnage can also be used for the local scale calculation of releases from wide 
dispersive uses (Section R.16.3.2.2) instead of the default 10% of the  registrant’s tonnage at EU 
level..  


When refining the regional tonnage for both industrial settings and wide dispersive uses, the 
corresponding release to the continental scale needs to be adjusted.  


R.16.3.5.2. Release factor/rate 


The release factor associated with Environmental Release Categories can be used for a first tier 
assessment. However, better information may be available that could then be used instead. In 
particular for identified point sources, specific information on release factors or release rates12 may 
be available. If this is the case, they should be refined and these data used for higher tier 
assessment. 


The release factor or rate can also be refined by taking into account Risk Management Measures 
and Operational Conditions (RMM/OC). In this case, it is important to explicitly link such RMM/OC 
to the release factor/rate and communicate them properly to the downstream user. Examples of 
this kind of refinement is the use of actual settings for the local STP (based on refined substance 


 
12 They are linked to the release factor by the formula: release factor = release rate/used amount, both expressed in the 
same units and relative to the same period of time (see equation R.16-1) 
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properties and/or modified versions of the SimpleTreat model, see Section R.16.6.5.4) rather than 
default parameters. 


It is also possible to refine the default release factors by taking into consideration substance 
parameters such as vapour pressure, water solubility and boiling point. 


There are several sources for the refinement of release factors or release rates. One of them is the 
above mentioned Emission Scenario Documents (ESDs) (see Appendix R.16-2). An ESD is a 
document that describes the sources, production processes, pathways and use patterns with the 
aim of quantifying the releases of a substance into water, air, soil and/or solid waste.  


Care needs to be taken to provide an appropriate description of the link between the release 
factors derived from ESDs and the corresponding OC/RMM to be described in the exposure 
scenario. 


Other sources of information can be considered when refining release factors:  


 Sector specific ERCs, the so called SPERCs, developed by industrial sector organisations 
can be used in place of the conservative ERCs. As far as possible, SPERCs have to be 
linked to the RMM and OC driving the release estimation; 


 Standard practice of RMM/OC normally adopted by an industrial sector  


 Site specific RMM/OC put in place by single industries, mainly at the manufacturing stage, 
where a high level of information is expected to be accessible to the registrant. 


 Permits set by authorities, determining maximum release rates into environmental 
compartments (surface water and air). 


 Release rate measurements, mainly when licence and permits set by authorities require 
frequent and regular monitoring of releases to environmental compartments. These data 
are normally available for the first three life cycle stages: (i) Production, (ii) Formulation, 
and (iii) Industrial Use. 


 A and B tables of the TGD (2003) are acceptable as long as they clearly provide more 
specific information on RMM/OC. Otherwise, they are considered insufficient to meet the 
REACH requirements.        


With respect to the outdoor use of long-life articles with a low release, the release factor also takes 
into account the service lifetime of the article. By default this is set to 20 years which is multiplied 
with a default average release from a single article of 0.16% over a year (see appendix R16.1). 
Both the release factor from a single article and the service lifetime can be refined.  The default 
service lifetime can be refined based on market data. The release factor from the single article can 
be refined based on measured data or other models. Please note: The factors provided here are 
derived for additives in plastic (see Emission Scenario Document on plastic additives, OECD 
2004b). If relevant, the registrant should also make himself aware whether the default assumptions 
also apply to other materials. 


If the release rate at local scale is overwritten, the release factor should be updated accordingly 
(on the basis of the overwritten release rate and the local daily tonnage) and used to compute the 
regional and continental release. 
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R.16.4. Measured data 


R.16.4.1. Introduction and general principles 


A general introduction to the use of measured exposure data in the process of estimating exposure 
can be found in Section D.5.2. The use of measurements encompasses  


a) actual measured concentrations of the substance in a particular environmental 
compartment which can be used to facilitate the interpretation of model output and, 
eventually can be used as Predicted Environmental Concentrations (PEC)13  


b) other measured parameters that can be used to support the release and exposure 
calculation (e.g. measured release rates and measured removals in sewage treatment 
facilities). Concentrations can be measured either in the receiving environment or in the 
release. 


Measurements can be used as:  


 part of carrying out release and exposure estimation by the M/I  


 part of the DU → M/I communication. This could happen if the DU has relevant measured 
data, e.g. on measured release factors of a substance, which can be used in the release 
and exposure estimation.  


Measured data at the local scale, representative for situation a) have to be clearly linked with the 
operational conditions and risk management measures described in the Exposure Scenario.  


For some substances measured data will be available for air, fresh or saline water, sediment, biota 
and/or soil. These data have to be carefully evaluated for their quality and representativeness 
according to the criteria below. They are used together with calculated environmental 
concentrations when deciding on the environmental concentration to be used for exposure 
estimation (see also 0). If the measured values have passed the procedure of critical, statistical 
and geographical evaluation, a high degree of confidence can be attributed to those data and they 
shall overwrite the calculated values. 


The evaluation should follow a stepwise procedure: 


 adequate measured data should be selected by evaluation of the sampling and analytical 
methods employed and the geographic and time scales of the measurement campaigns 
(Section R.16.4.2); 


 the data should be assigned to local or regional scenarios by taking into account the sources of 
release and the environmental fate of the substance (Section R.16.4.3); 


 the measured data should be compared to the corresponding calculated PEC. For naturally 
occurring substances background concentrations have to be taken into account. For risk 
characterisation, a representative PEC should be decided upon based on comparison of 
measured data and a calculated PEC (Section R.16.6.6.9). 


Further guidance on metal-specific aspects in selecting measured data can be found in Appendix 
R.7.13-2. 


 
13 In the default assessment, initial full mixing is assumed between the wastewater and the river water.  Therefore 
calculated PECs describe an equal distribution. In contrast, measured concentrations can be influenced by plumes. 
Depending on the point of sampling this could lead to an under-/overestimation of the PEC. 
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R.16.4.2. Selection of adequate measured data 


The available measurements have to be assessed first, before using them in release and exposure 
estimation. The following aspects should be considered:  


 Quality of the sampling and analytical techniques 


 Selection of representative data for the environmental compartment of concern 


 Outliers 


 Treatment of values below the limit of quantification (LOQ) 


 Data comparability 


Registrant should also consider local regulatory requirements where applicable.  Local agencies 
may have specific requirements on how data should be statistically analysed. It is advisable to 
obtain as much useful information on release and exposure from a data set as possible, but there 
is inherent danger for inappropriate use of the data for risk assessment purposes. To address this 
problem, two quality levels for existing data, based on the available contextual information, are 
given in Table R.16-2 (based on OECD, 2000). In recommending this table the OECD stressed 
“…these criteria should be applied in a flexible manner. For example, data should not always be 
discounted because they do not meet the criteria. Risk assessors should make a decision to use 
the data or not, on a case-by-case basis, according to their experience and expertise and the 
needs of the risk assessment”. The most important factors to be addressed are the analytical 
quality and the availability of information necessary to assess the representativeness of the 
sample. 
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Table R.16-2: Quality criteria for use of existing measured data (based on OECD, 2000)  


  Study category 


 1 2 


Criteria Valid without 
restriction – may 


be used for 
measured PEC 


Valid with restrictions - May be used 
to support Exposure estimation 


(difficult data interpretation) 


What has been analysed? 1) required required 


Analytical method 2) required required 


Unit specified 3) required required 


Limit of quantitation 4) required required 


Blank concentration 5) required optional 


Recovery 6) required optional 


Accuracy 7) required optional 


Reproducibility 8) required optional 


Sample collection 9) required optional 


One shot or mean 10) required required 


Location 11) required required 


Date dd/mm/yy 12) required Minimum is knowledge of year 


Compartment characteristics 13) required optional 


Sampling frequency and pattern required required 


Proximity of discharge points 14)  required required 


Discharge emission pattern and volume 
15)  


required (for local 
scale) 


required (for local scale) 


Flow and dilution or application rate required (for local 
scale) 


required (for local scale) 


Treatment of measurements below the 
limit of quantification 


required required 


Notes to Table R.16-2 


1) Precisely what has been analysed should be made clear. Details of the sample preparation, 
including for example whether the analysis was of the dissolved fraction, the suspended matter (i.e. 
adsorbed fraction) or the total (aqueous and adsorbed) should be given. 


2) The analytical method should be given in detail or an appropriate reference cited (e.g. the relevant 
ISO/DIN method or standard operating procedure). 


3) Units must be clearly specified and information given whether it has been normalised to e.g. organic 
carbon, lipid etc. 


4) The limit of quantitation and details of possible known interfering substances should be quoted. 
5) Concentrations in system blanks should be given. 
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6) Recovery of standard additions (spikes) should be quoted. 
7) Results of analysis of standard “reference samples”, containing a known quantity of the substance 


should be included. Accuracy is connected to the analytical method and the matrix. 
8) The degree of confidence (e.g. 95% confidence interval) and standard deviation in the result from 


repeat analysis should be given. Reproducibility is also connected to the analytical method and the 
matrix. 


9) Whether the sampling frequency and pattern relate to the emission pattern, or whether they allow for 
effects such as seasonal variations need to be considered. 


10) The assessor needs to know how the data have been treated, e.g. are the values reported single 
values, means, 90-percentile, etc. 


11) The monitoring site should be representative of the location and scenario chosen. If data represent 
temporal means, the time over which concentrations were averaged should be given too. 


12) The time, day, month and year may all be important depending upon the release pattern of the 
substance. Time of sampling may be essential for certain discharge/emission patterns and locations. 
For some modelling and trends analysis, the year of sampling will be the minimum requirements. 


13) Compartment characteristics such as lipid content, content of organic carbon and particle size 
should be specified.  


14) For the local aqueous environment, detailed information on the distance of other sources in addition 
to quantitative information on flow and dilution are needed. 


15) It is necessary to consider whether there is a constant and continuous discharge, or whether the 
substance under study is released as a discontinuous emission showing variations in both volume 
and concentration with time. 


Quality of the sampling and analytical techniques 


A quality check should be performed for both sampling and analytical techniques. The applied 
sampling techniques (e.g. use clean and appropriate containers to avoid contamination of the 
sample), sample shipping and storage, sample preparation for analysis and analysis must take into 
account the physico-chemical properties of the substance (e.g. the substance may degrade in 
presence of light, oxygen, may be volatile, etc. ). For further information, see EC, 2009a. Measured 
data that are of insufficient quality should not be used in the release and exposure estimation. 


Selection of representative data for the environmental compartment of concern 


The representativeness of the monitoring data is related to the objective of the monitoring 
programme from which they originate. Monitoring programmes may be designed to cover a large 
spatial area (high number of stations over a large territory), to achieve a high spatial resolution 
(high number of stations per area unit), or to monitor only one point source release. Monitoring 
programmes may be designed to assess temporal trends (high sampling frequency), or to monitor 
the status of a site at a given time. 


For the purpose of risk assessment, there are two distinct aspects to consider:  


- The level of confidence in the result, i.e. the number of samples, how far apart and how 
frequently they were taken. The sampling frequency and pattern should be sufficient to 
adequately represent the concentration at the selected site. 


- Whether the sampling site(s) represent a local or regional scenario. Samples taken at sites 
directly influenced by the release should be used to describe the local scenario, while 
samples taken at larger distances may represent the regional concentrations. 


For example, when evaluating the representativeness of discharges from a wastewater treatment 
plant, the number of samples and the sampling frequency should be adapted inter alia to the type 
of treatment process (including retention time), environmental significance and nature of the 
substance and effluent variability. Effluent quality and quantity vary over time in terms of volumes 
discharged and constituent concentrations. Variations occur due to a number of factors, including 
changes in human activity, changes in production cycles, variation performance of wastewater 
treatment systems in particular in responses to influent changes and changes in climate. Even in 
industries that operate continuous processes, maintenance operations, such as back-washing of 
filters, cause peaks in effluent constituent concentrations and volumes (US-EPA, 1991). 
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Data from a prolonged monitoring programme, where seasonal fluctuations are already included, 
are of special interest. However too old data may not be representative of the risk management 
measures and operating conditions described in the exposure scenario. Indeed, pollution may 
have been reduced or increased by the implementation of risk management measures or of 
operation conditions, by new releases or change in release pattern. 


If available, the distribution of the measured data could be considered for each monitored site, to 
allow all the information in the distribution function to be used. For regional PEC assessment, a 
further distribution function covering several sites could be constructed from single site statistics 
(for example, median, or 90th percentile if the distribution function has only one mode), and the 
required 90th percentile values, mean or median values of this distribution could be used in the 
PEC prediction. The mean of the 90th percentiles of the individual sites within one region is 
recommended for regional PEC determination. Care should be taken that data from several sites 
obtained with different sampling frequencies should not be combined, without appropriate 
consideration of the number of data available from each site. 


If individual measurements are not available then results expressed as means and giving standard 
deviation will be of particular relevance. A 90th percentile concentration may also be calculated. In 
most instances a log-normal distribution of concentrations can be assumed. If only maximum 
concentrations are reported, they should be considered as a worst-case assumption, providing 
they do not correspond to an accident or spillage. However, use of only the mean concentrations 
can result in an underestimation of the existing risk, because temporal and/or spatial average 
concentrations do not reflect periods and/or locations of high exposure.  


For intermittent release scenarios, even the 90-percentile values may not properly address release 
episodes of short duration but of high concentration discharge. In these cases, mainly for PEClocal 
calculations, a more realistic picture of the release pattern can be obtained from the highest value 
of average concentrations during release episodes. 


When considering data about dilution, it should be taken into account that flow rates of receiving 
waters are typically highly fluctuating. In this case, the 10th percentile, corresponding to the low 
flow rate, should always be used. If only time averaged flow rates are available, the flow rate for 
dilution purposes should be estimated as one third of the average (Section R.16.6.6.2). 


When releases of a substance from waste treatment or disposal stages are significant, measured 
data may be important along with model calculations in the assessment of the release of the 
substance from the waste life stage. Besides measured data on concentrations in leachate and 
landfill gases it is important that flows of water and, when appropriate, gases and solids, from 
principal treatment or disposal processes and facilities are measured to obtain flow-weighted 
concentrations. As a surrogate and complement, average time trend data on real runoff or landfill 
gas production data can also be used to extend flux measures to long-term estimates. Release 
data of higher quality may become available when the European Pollutant Release and Transfer 
Register (E-PRTR) is fully implemented14. 


However, for release scenarios from waste disposal operations including landfills, the measured 
concentration may underestimate the environmental concentration that might occur once a 
substance has passed through all the life-cycle stages including the possible time lags. In selecting 
representative data for waste related releases, consideration should be given to the question 
whether or not production/import of the substance is in steady state with the occurrence of 
substance in the waste streams and/or releases from waste treatment and/or releases from 
landfills.  


In a similar manner, if the amount of a substance in use in the society in long-life articles has not 
reached steady state and the accumulation is ongoing, only a calculated PEC will represent the 


 
14 http://ec.europa.eu/environment/air/pollutants/stationary/eper/index.htm 
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future situation. This should be considered when comparing such a PEC with measured data 
representing a non-steady-state. 


Representative and reliable measured data from monitoring programmes or from literature should 
be compiled as tables and annexed to the risk assessment report. The measured data should be 
presented with the relevant contextual information in the following manner: 


Location Substance Concentration Period Remark Reference 


Country 


Location 


substance or 
metabolite 


Units: [µg/L], 
[ng/L] 
[mg/kg], etc 


Data 
 - mean 
 - 
average 
 - range 
 - 
percentile 
 - daily 
 - weekly
 - monthly
 - annual 
 - etc. 


month, year limit of quantitation  
(LOQ) 


relevant 
information on 
analytical method 


analytical quality 
control 


Number of 
measured values 
and number of 
values above the 
LOQ. 


Literature 
reference 


 


Concentrations can be measured in the receiving environment or in the release. If the reported 
concentration has been measured directly in the release, this should be clearly indicated in the 
reporting table.  


Outliers 


Outliers can be defined as unexpectedly high or low values. Outliers may reflect: 


- sampling or analytical flaws 


- other errors (e.g. in data capture or treatment) 


- random variability 


- an accidental, increased or new release, a recent change in release pattern or a newly 
discovered occurrence in a specific environmental compartment 


Sampling or analytical errors could potentially be demonstrated after quality check of the sampling 
and analytical methodologies (see previous section). 


Data with evident mistakes (e.g. wrong units, errors in data capture, etc.) should be discarded or 
corrected. 


Measured concentrations caused by an accidental release should not be considered in the 
exposure estimation. 


Outliers are, by definition, infrequent and implausible measurements, i.e. unlikely to be explained 
by the random variability of the data alone. The probability of deviation of a measurement from the 
rest of the measurements due to random variability of the data can be quantified assuming a 
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statistical distribution of the data (e.g. using the Grubbs’ test (Grubbs, 1969)). But simpler empirical 
criteria may also be applied to detect outliers15 (EC, 1999; USEPA (2006)). 


Where outliers have been identified their inclusion/exclusion should be discussed and justified. The 
data should be critically examined with regard to the possible explanations listed above. Extreme 
values may reflect an actual sudden increase of releases, discharges or losses of the substance, 
and this should of course be considered in the assessment. 


Treatment of measurements below the limit of quantification 


A commonly encountered problem when working with monitoring data is the use of concentrations 
below the limit of quantification (LOQ) of the analytical method. At very low concentration levels, 
random fluctuations become preponderant and the uncertainty of the measurement is significantly 
high. Clearly at concentrations approaching the LOQ of an analytical method, percentage errors 
will be greater than at higher concentrations. 


All measurements below the LOQ constitute a special problem and should be considered on a 
case-by-case basis. It should be checked first that the matrix analysed is the most appropriate (e.g. 
hydrophobic substances should be analysed in sediment or biota rather than in water) and that the 
analytical technique being used is suitable and sensitive enough (EC, 2009a). In the absence of 
adequate method of analysis for the substance or in case of substances that are toxic in extremely 
low concentrations, one approach that could be considered would be to use a value corresponding 
to LOQ/2 (EC, 2009b). As this method could heavily influence the assessment (e.g. when 
calculating a mean or a standard deviation), other methods may also be considered (e.g. assuming 
same distribution of data below and above the LOQ) (EC, 1999). 


Data comparability  


Another important point to check is the comparability of the data. For example, the concentrations 
in water may either reflect total concentrations or dissolved concentrations according to the 
sampling and preparation procedures used. The concentrations in sediment may significantly 
depend on the content of organic carbon and particle size of the sampled sediment. The soil and 
sediment concentrations should preferably be based on concentrations normalised for the particle 
size (i.e. coarsest particles taken out by sieving). 


Samples of living organisms (= biota) may be used for environmental monitoring. They can provide 
a number of advantages compared to conventional water and sediment sampling especially with 
respect to sampling at large distances from a release source or on a regional scale. Furthermore 
they can provide a PECbiota and consequently an estimation of the body burden to be considered in 
the food chain. But concentrations in biota can vary depending on species (mainly because of 
different feeding habits and different metabolic pathways) and on other factors such as age, size, 
lipid content, sex, season etc. These pieces of information should be considered carefully before 
comparing or aggregating measured concentrations in biota. For instance, normalisation for the 
lipid content is a common practice when working with monitoring data in biota. A specific guidance 
on chemical monitoring of sediment and biota is currently under preparation for the implementation 
of the Water Framework Directive.  


 


 


 
15 For example the following approach may be used: ))log()(log()log()log( 257575 ppKpX i    


Where Xi is the concentration, above which a measured value may be considered an outlier, pi is the value of the ith 
percentile of the statistic and K is a scaling factor. This filtering of data with a scaling K = 1.5 is used in most statistical 
packages, but this factor can be subject dependent. 
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R.16.4.3. Allocation of the measured data to a local or a regional scale 


Concentrations measured in the receiving environment should be allocated to a local or regional 
scale in order to define the nature of the environmental concentration that is derived.  


If there is no spatial proximity between the sampling site and point sources of release (e.g. from 
rural regions), the data represent a regional concentration (PECregional) that has to be added to 
the calculated PEClocal. If the measured concentrations reflect the releases into the environment 
through point sources, they are of a PEClocal-type. In a PEClocal based on measured 
concentrations, the regional concentration (i.e. PECregional) is by definition already included. 


R.16.5. Partitioning and degradation 


In this section the derivation of the substance’s fate and distribution characteristics is described. 
After entering the environment, substances are transported within a compartment, such as in air or 
in soil, or between several compartments (between air and water, air and soil or water and soil). 
Some xenobiotics are taken up by organisms. Bioaccumulation produces higher concentrations of 
a substance in an organism than in its immediate environment, including food. Substances may 
also be transformed into other substances (‘metabolites’). Transformation ('fate') includes both 
biotic and abiotic degradation processes. 


To assess the environmental exposure, the following processes should be considered: 


 Adsorption to aerosol particles (gas-aerosol partitioning) (detailed in Section R.16.5.3.1) 
 Partitioning between air and water (volatilisation) (detailed in Section R.16.5.3.2) 
 Partitioning between solids and water in soil, sediment and suspended matter (adsorption 


and desorption) (detailed in Section R.16.5.3.3 and R.16.5.3.4) 
 Partitioning between water/solids and biota (bioconcentration and biomagnification) 


(detailed in Section R.16.5.3.5) 
 Transformation processes in the environment. Both biological (biotic, detailed in Sections 


R.16.5.4.4, R.16.5.4.5) and abiotic (detailed in Sections R.16.5.4.1, R.16.5.4.2, R.16.5.4.3) 
should be considered. If stable and/or toxic degradation products are formed, these should 
be assessed as well. 


In this section the derivation of the substance fate and distribution characteristics is described. 
Most of the guidance has been developed mainly from the experience gained on organic 
substances. This means that the used methodology cannot always be applied directly to metals 
without modifications. Specific guidance on how to model fate and distribution characteristics for 
metals can be found in Appendix R.7.13-2. 


There are significant limitations in the applicability of any of the environmental fate models (e.g. 
fugacity models for various compartments and overarching models like EUSES) which depend on 
LogKow and Henry's law for use with soluble nanomaterials (and other insoluble particles or 
substances). As no broadly accepted and scientifically valid models are available for estimating  
environmental fate of nanomaterials, M/Is are advised to collect measurement information on 
environmental release, fate (including (dis)aggregation and (dis)agglomeration) and level in the 
environment where possible. 


R.16.5.1. Information needed for assessing the partitioning and degradation 
behaviour 


The following minimum information are required: molecular weight, water solubility, vapour 
pressure, octanol-water partition coefficient and information on ready biodegradability for the 
substance. For an inorganic substance, it is also advised to provide information on the abiotic 
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degradation, and solid-water partition coefficients and the water-biota partition coefficients. 
Information requirements on physico-chemical properties are discussed in detail in Section R.7.1.   


R.16.5.2. Output from the calculations 


The output from the calculations is a number of substance characteristics, mainly expressed as 
partition coefficients and degradation rates (or half-lives) to be used in the further modelling of the 
exposure levels. 


R.16.5.3. Partition coefficients 


Once released into the environment, the substances will be transported between the 
compartments, for example by water and air movements (advection). In addition, the substances 
will by diffusion seek to be in equilibrium with the various compartments. The latter is mainly driven 
by the partition properties of the substance.  


Basically, all needed partition coefficients can be calculated just from information on the octanol-
water partition coefficient, the water solubility and vapour pressure. As these basic calculations are 
developed for organic substances, care should be taken when dealing with inorganic substances.  


In this section, the following processes are described: 


 fraction of substance in air associated with aerosol; 


 partitioning between air and water; 


 partitioning between solids and water in soil, sediment and suspended matter; 


 partitioning between water/solids and biota (bioconcentration and biomagnification). 


It should be noted that for ionising substances, partitioning behaviour between air-water and solids-
water is dependent on the pH of the environment. Section R.16.5.3.6. gives more specific guidance 
for the assessment of these compounds. 


Estimates based on “partitioning” are limited to distribution of a substance in molecular form. 
However, substances may also be distributed in the environment as particles (caused by 
abrasion/weathering of anthropogenic materials) extrapolation based on partitioning may not be 
relevant. In such a case the partitioning method may underestimate exposure of soil and sediment 
environments and overestimate the exposure of water. If the particle size is small also air 
distribution may occur, at least in the local perspective. There are no estimation methods available 
for particle distribution so this has to be dealt with on a case-by-case basis. 


R.16.5.3.1. Adsorption to aerosol particles (gas-aerosol partitioning) 


The fraction of the substance associated with aerosol particles can be estimated on the basis of 
the substance's vapour pressure, according to Junge (1977). In this equation, the sub-cooled liquid 
vapour pressure should be used. 


SURF  CONjunge + VPL
SURF  CONjunge


 = Fass
aer


aer
aer






     (Equation R.16-2) 
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Explanation of symbols 


CONjunge constant of Junge equation  [Pa.m] * 


SURFaer surface area of aerosol particles  [m2.m-3] * 


VPL Sub-cooled liquid vapour pressure  [Pa]  


Fassaer fraction of the substance associated with aerosol 
particles 


[-]  


* as a default the product of CONjunge and SURFaer is set to 10-4 Pa (Van de Meent, 1993; Heijna-
Merkus and Hof, 1993). 


Alternatively the octanol-air partition coefficient could be used as described by Finizio et al. (1997). 


For solids, a correction of the vapour pressure is required to derive the sub-cooled liquid vapour 
pressure (Mackay, 1991): 


VPL =  
VP


e6.79  ( -
TEMP


TEMP
)melt 1
       (Equation R.16-3) 


Explanation of symbols 


TEMP environmental temperature [K] 285 


TEMPmelt melting point of substance  [K] data set 


VPL sub-cooled liquid vapour pressure  [Pa]  


VP vapour pressure [Pa] data set 


 


R.16.5.3.2. Volatilisation (air-water partitioning) 


The transfer of a substance from the aqueous phase to the gas phase (e.g. stripping in the 
aeration tank of a STP, volatilisation from surface water) is estimated by means of its Henry's Law 
constant. If the value is not available in the input data set, the required Henry's Law constant and 
the Kair-water (also known as the “dimensionless” Henry's Law constant) can be estimated from the 
ratio of the vapour pressure to the water solubility (Equation R.16-5). For water miscible 
compounds, direct measurement of the Henry’s Law constant is recommended. For detailed 
information, see Section R.7.1.22. 


HENRY =  
VP  MOLW


SOL



       (Equation R.16-4) 


air-waterK  =  
HENRY


R  TEMP
                                                                                (Equation R.16-5)  
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Explanation of symbols 


VP vapour pressure  [Pa] data set 


MOLW molecular weight  [g.mol-1] data set 


SOL solubility  [mg.l-1] data set 


R gas constant   [Pa.m3.mol-1.k-1] 8.314 


TEMP Temperature at the air-water interface [K] 285 


HENRY Henry's law constant [Pa.m3.mol-1]  


Kair-water air-water partitioning coefficient [-]  


If no reliable data for vapour pressure and/or solubility can be obtained, QSPRs are available, see 
Sections R.7.1.5.3 and R.7.1.22. 


R.16.5.3.3. Adsorption/desorption (solids-water partitioning) 


In addition to volatilisation, adsorption to solid surfaces is the main partitioning process that drives 
distribution in soil, surface waters, and sediments. The adsorption of a substance to soil, sediment, 
suspended matter and sludge can be obtained from experimental data or estimated. More 
explanation and information on the requirements for this property is given in Section R.7.1.15. 


For water soluble, highly adsorptive substances the use of Kow as input into Simple Treat model 
(see Section R.16.6.5) may lead to an overestimation of the aquatic exposure concentration. 
SimpleTreat will predict a low elimination on the basis of the log Kow (and small Henry’s Law 
constant), while adsorption onto sludge may be a significant elimination mechanism for these 
substances. 


The solid-water partition coefficient (Kp) in each compartment (soil, sediment, suspended matter) 
can be calculated from the Koc value, and the fraction of organic carbon in the compartment. 
Initially, the fraction of organic carbon in the standard environment should be used, as given in 
Table R.16-9. 


comp compKp  =  Foc   Koc      with comp  soil ,  sed ,  susp  { }  (Equation R.16-6) 


Explanation of symbols 


Koc partition coefficient organic carbon-water [l.kg-1] data set/Ch. 4 


Foccomp weight fraction of organic carbon in compartment comp [kg.kg-1] Table R.16-9 


Kpsusp partition coefficient solid-water in suspended matter [l.kg-1]  


Kpsed partition coefficient solid-water in sediment [l.kg-1]  


Kpsoil partition coefficient solid-water in soil [l.kg-1]  


Kp is expressed as the concentration of the substance sorbed to solids (in mgchem
.kgsolid


-1) divided 


by the concentration dissolved in porewater (mgchem
.lwater


-1). The dimensionless form of Kp, or the 


total compartment-water partitioning coefficient in (mg.mcomp
-3)/(mg.mwater


-3), can be derived from 
the definition of the soil in three phases: 
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 sed} , susp ,{soil  comp with


 


   RHOsolid  
1000


Kp
  Fsolid + Fwater + K  Fair = K


 


Cporew


Ctotal
 = K


comp
compcompwater-aircompwater-comp


comp


comp
water-comp








(Equation R.16-7) 


Explanation of symbols 


Fwatercomp fraction water in compartment comp  [m3.m-3] 
Table R.16-9 


Fsolidcomp fraction solids in compartment comp [m3.m-3] 
Table R.16-9 


Faircomp fraction air in compartment comp (only relevant for soil) [m3.m-3] 
Table R.16-9 


RHOsolid density of the solid phase [kg.m-3] 2,500 


Kpcomp solids-water part. coeff. in compartment comp [l.kg-1] 
Equation R.16.-6 


Kair-water air-water partitioning coefficient [-] Equation R.16.5 


Ksoil-water soil-water partitioning coefficient [m3.m-3]  


Ksusp-water suspended matter-water partitioning coefficient [m3.m-3]  


Ksed-water sediment-water partitioning coefficient [m3.m-3]  


 


 


 


 


R.16.5.3.4. Partition coefficients in the marine environment 


This section only highlights some specific issues related to the marine environmental conditions.   


Measured partition coefficients between water and a second compartment, if available, are usually 
derived from studies using non-saline water (freshwater or distilled/deionised water). In the 
absence of measured data, the relevant partition coefficients must be extrapolated from the 
primary data listed in Section R.16.5.3. However, the techniques that allow such an extrapolation 
are also largely based on freshwater data sets. Therefore, to assess the distribution of substance 
in the marine environment, it is necessary to consider the extent to which partition coefficients may 
differ between seawater and freshwater. 


The ionic strength, composition, and pH of seawater, compared with freshwater, have potential 
effects on the partitioning of a substance with other compartments. To a large extent, these effects 
are associated with differences in water solubility and/or speciation of the substance, compared 
with freshwater. The relatively high levels of dissolved inorganic salts in seawater generally 
decrease the solubility of a substance (referred to as ‘salting-out’), by about 10-50% for non-polar 
organic compounds but by a smaller fraction for more polar compounds (Schwarzenbach et al., 
1993). A recent review found a typical reduction factor of 1.36 (Xie et al., 1997). 


For non-ionisable organic substances, the decreased solubility in seawater, compared with 
freshwater, is expected to result in proportional increases in the partition coefficients between 
water and octanol, organic carbon and air. However, considering the uncertainty in measured 
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partition values and the uncertainty associated with the frequent need to predict some or all of the 
partition coefficients, the differences attributable to the seawater environment (less than a factor of 
2) are unlikely to be significant in risk assessment. Thus, unless measured seawater data of equal 
reliability are available, freshwater data can be used for non-ionisable organic compounds without 
adjustment for the marine environment. 


For ionisable organic compounds, as for freshwater, the pH of the environment will affect the water 
solubility and partitioning of the substance. There is some evidence that the degree of dissociation 
may also be directly affected by the ionic strength of seawater (Esser and Moser, 1982). However, 
the resulting shift in the dissociation curve is relatively small compared with that which can occur 
due to pH for substances with dissociation constants close to the marine water pH. It may, 
therefore, be preferable to obtain realistic measurements by use of seawater instead of deionised 
water. Because the pH of seawater (approximately 8) tends to be more constant than that of 
freshwater, the procedure to correct partition coefficients for ionisable substances, as described in 
Section R.7.1.20, may however be considered sufficiently reliable for marine conditions. 


For inorganic substances such as metals, the form or speciation of the substance can be directly 
affected by the ionic composition of seawater, which may have a considerable influence on both 
solubility and partitioning. On a case-by-case basis, there may be sufficient information available to 
allow the relevant partition coefficient in seawater to be calculated from the freshwater data; 
otherwise, measurements under marine conditions may be necessary. 


R.16.5.3.5. Bioconcentration and biomagnification (biota-water/solids partitioning) 


Bioconcentration and bioaccumulation may be of concern for lipophilic organic substances and 
some metal compounds as both direct and indirect toxic effects may be observed upon long-term 
exposure. Secondary poisoning is concerned with toxic effects in organisms in higher trophic levels 
of the food web, either living in the aquatic or terrestrial environment, which result from ingestion of 
organisms from lower trophic levels that contain accumulated substances. The subject of 
bioaccumulation and the corresponding information requirements is discussed in Section R.7.10.1. 


Bioaccumulation in aquatic species is described by the Bioconcentration Factor (BCF). The static 
bioconcentration factor is the ratio between the concentration in the organism and the 
concentration in water in a steady-state (sometimes also called equilibrium) situation. When uptake 
and depuration kinetics are measured, the dynamic bioconcentration factor can be calculated from 
the quotient of the uptake and depuration rate constants: 


2


1


k


k
or


C


C
BCF


water


org
org         (Equation R.16-8) 


Explanation of symbols 


Corg concentration in aquatic organism [mg.kg-1] 


Cwater concentration in water [mg.l-1] 


k1 uptake rate constant from water [l.kg-1.d-1] 


k2 Elimination rate constant [d-1] 


BCForg bioconcentration factor [l.kg-1] 


The testing strategy for bioaccumulation is described in Section R.17.10.1. 


A distinction is made between the methodology used to assess the effects of substances whose 
effects can be related directly to bioconcentration (direct uptake via water) and those where also 
indirect uptake via the food may contribute significantly to the bioaccumulation. Bioaccumulation of 
metallic species is not considered explicitly in this section. 
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Indication of bioaccumulation potential 


The most important and widely accepted indication of bioaccumulation potential is a high value of 
the n-octanol/water partition coefficient (Kow), see Section R.17.1.8. In addition, if a substance 
belongs to a class of substances, which are known to accumulate in living organisms, it may have 
a potential to bioaccumulate. However, some properties of a substance may preclude high 
accumulation levels even though the substance has a high log Kow or has a structural similarity to 
other substances likely to bioaccumulate. Alternatively there are properties, which may indicate a 
higher bioaccumulation potential than that suggested by a substance's low log Kow value. A survey 
of these factors is given below. 


Summary of indications of bioaccumulation potential 


If, at production/import volumes between 1-100 tonnes per year, a substance: 


 has a log Kow  3 and a molecular weight below 700 g/mol; or; 
 is highly adsorptive; or; 
 belongs to a class of substances known to have a potential to accumulate in living organisms; 


or; 
 there are indications from structural features; 
 and there is no mitigating property such as of hydrolysis (half-life less than 12 hours); 


there is an indication of bioaccumulation potential. See Section R.7.10.3 for more information on 
indicators for bioaccumulation and their interpretation and use. 


Experimentally derived bioconcentration factors 


REACH Annex IX indicates that information on bioaccumulation in aquatic – preferably fish - 
species is required for substances manufactured or imported in quantities of 100 t/y or more. For 
these substances an experimentally derived BCF will be present (unless mitigating factors apply, 
see Section R.7.10.3.1 on testing data for bioaccumulation). 


Calculation of BCFfish  


If measured BCF values are not available, the BCF for fish or other organisms can be predicted 
from the relationship between Kow and BCF (QSARs), see Section R.7.10.3.2 on non-testing data. 


Calculation of BCF earthworm 


When measured data on bioconcentration in worms is available, the measured BCF earthworm 
can be used. If data are not available, the BCF can be estimated with a QSAR. For more 
information on terrestrial bioaccumulation and biomagnification, see Section R.16.6.7. 


Biomagnification factor 
In a relatively simple food chain with 1 or 2 trophic levels, the concentration in the fish (i.e. the food 
for the fish-eater) ideally should take account of all possible exposure routes, but in most instances 
this will not be possible because it is not clear what contribution each potential exposure route 
makes to the overall body burden of a contaminant in fish species. Therefore for very hydrophobic 
substances a simple correction factor for potential biomagnification on top of the bioconcentration 
through the water phase can be applied. For a more in-depth discussion on biomagnification, see 
Section R.7.10. 


The biomagnification factor (BMF) should ideally be based on measured data. However, the 
availability of such data is usually very limited and therefore, the default values given in Table 
R.16-3 can be used (see also Section R.7.10.4.4). For further explanation, see Section R.16.6.7 on 
secondary poisoning. When measured BCF values are available, these should form the basis for 
deciding on the size of the BMF1.  
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It is realised that food chains of the marine environment can be very long and complex and may 
consist of 5 or more trophic levels. Since very hydrophobic substances may biomagnify in the 
tissue and organs of the predator, for the calculation of the internal concentration of the predator 
an additional biomagnification factor (BMF2) must be applied. Default values for BMF2 is given in 
Table R.16-3 as well. 


The possible extent of bioaccumulation in marine food chains with more than the above three to 
four trophic levels should be evaluated case by case if necessary input data for such an evaluation 
is available, using the principles for the shorter food chain. Also if further data are available it may 
be possible to refine the assessment of secondary poisoning via marine food chains by employing 
more advanced modelling that takes the differences in for instance uptake and metabolic rates into 
account for the different trophic levels. 


Table R.16-3: Default BMF values for organic substances with different log Kow or BCF in fish 


log Kow BCF (fish) BMF1 BMF2 


<4.5 < 2,000 1 1 


4.5 - < 5 2,000-5,000 2 2 


5 – 8 > 5,000 10 10 


>8 – 9 2,000-5,000 3 3 


>9 < 2,000 1 1 


The derivation of appropriate default BMFs can only, at this stage, be considered as preliminary for 
use in screening of substances for the purposes of identifying those that need further scrutiny. In 
reviewing the appropriateness of the BMF applied in any particular assessment, it should be 
recognised that factors other than the log Kow and BCF should also be taken into account. Such 
factors should include the available evidence that may indicate a potential for the substance to 
metabolise or other evidence indicating a low potential for biomagnification. Evidence of a potential 
for significant metabolism may include: 


 data from in vitro metabolism studies; 


 data from mammalian metabolism studies; 


 evidence of metabolism from structurally similar compounds; 


 a measured BCF significantly lower than predicted from the log Kow, indicating possible 
metabolism. 


Where evidence exists suggesting that such metabolism may occur, the BMF detailed above may 
be reduced. Where such reductions are proposed, a detailed justification should be provided. 


R.16.5.3.6. Ionising substances 


The degree of ionisation of an organic acid or base greatly affects both the fate and the toxicity of 
the compound. The water solubility, the adsorption and bioconcentration, as well as the toxicity of 
the ionised form of a substance may be markedly different from the corresponding neutral 
molecule. 


When the dissociation constant (pKa/pKb) of a substance is known, the percentage of the 
dissociated and the neutral form of the compound can be determined. See Section R.7.1.17 for 
more details and explanation on the information requirements. 


Every time when partitioning of a substance between water and air or solids is concerned, a 
correction needs to be made in order to take only the undissociated fraction of the compound into 
account at a given pH. See Section R.7.1.20 for the equations for the correction factor.  
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R.16.5.4. Degradation rates in the environment 


The degradation in all environmental compartments and the sewage treatment plant can be 
predicted using information on the ready biodegradability of the substance. It should be 
emphasized here, that the calculations using information on ready biodegradability only, are very 
conservative. So, improved information on the actual degradation rates in the environment can be 
used as a part of the iteration strategy. In this situation and in case of dealing with inorganic 
substances, guidance on how to deal with information on degradation is given in Appendix R.7.13-
2.  


In this section, the following processes are described: 


 hydrolysis in surface water; 


 photolysis in surface water and in the atmosphere; 


 biodegradation in the sewage treatment plant; 


 biodegradation in the environmental compartments (surface water, soil, sediment). 


In general, the assessment of degradation processes should be based on data, which reflect the 
environmental conditions as realistically as possible. For an in-depth discussion on the information 
requirements on degradation, see Section R.7.9. 


R.16.5.4.1. Hydrolysis 


Values for the hydrolytic half-life (DT50) of a hydrolysable substance can be converted to 
degradation rate constants, which may be used in the models for calculating PEClocal and 
especially PECregional. The results of a ready biodegradability study will show whether or not the 
hydrolysis products are themselves biodegradable. Similarly, for substances where hydrolytic 
DT50 is less than 12 hours, environmental effects are likely to be attributed to the hydrolysis 
products rather than to the parent substance itself. These effects should also be assessed. See 
Chapter R.6 and Sections R.7.9 and R.7.1.7 for more details on hydrolysis. 


For many substances, the rate of hydrolysis will be heavily dependent on the specific 
environmental pH and temperature and in the case of soil, also moisture content. For risk 
assessment purposes for fresh water, sediment and soil, a pH of 7 and a temperature of 12°C (285 
K) will normally be established which conform to the standard environmental parameters of Table 
R.16-9. However, for some substances, it may be necessary to assume a different pH and 
temperature to fully reflect the potential of the substance to cause adverse effects. This may be of 
particular importance where the hydrolysis profile shows significantly different rates of hydrolysis 
over the range pH 4 - 9 and the relevant toxicity is known to be specifically caused by either the 
stable parent substance or a hydrolysis product.  


Rates of hydrolysis always increase with increasing temperature. When hydrolysis half-lives have 
been determined in standard tests, they should be recalculated to reflect an average EU outdoor 
temperature by the equation: 


))(08.0()(50)(50 XTetDTCXDT        (Equation R.16-9) 


where X = 12°C for fresh water. When it is documented for a specific substance that the typical pH 
of the environmental compartment to be assessed also affects the hydrolysis rate in addition to 
temperature, the most relevant hydrolysis rate should be taken or extrapolated from the results of 
the standard test in different pH values. Thereafter the temperature correction is to be applied, 
where relevant. 
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When the use of an alternative pH will affect the environmental distribution and toxicity by changing 
the nature of the soluble species, for example with ionisable substances, care should be taken to 
ensure that this is fully taken into account when making a final PEC/PNEC comparison. 


The half-life for hydrolysis (if known) can be converted to a pseudo first-order rate constant: 


water
water


khydr  =  
 


DT50 hydr


ln 2
       (Equation R.16-10) 


Explanation of symbols 


DT50hydrwater half-lifetime for hydrolysis in surface water [d] data set 


khydrwater first order rate constant for hydrolysis in surface water [d-1]  


 


R.16.5.4.2. Photolysis in water 


In the vast majority of surface water bodies dissolved organic matter is responsible for intensive 
light attenuation. Thus photolysis processes are normally restricted to the upper zones of water 
bodies. Indirect processes like photo-sensitisation or reaction with oxygen transients (1O2, OH-
radicals, ROO-radicals) may significantly contribute to the overall breakdown rate. Photochemical 
degradation processes in water may only become an important fate process for substances, which 
are persistent to other degradation processes (e.g. biodegradation and hydrolysis). For more 
details on this property, see Section R.7.9.4. 


The following aspects have to be considered when estimating the photochemical transformation in 
natural water bodies: 


 the intensity of the incident light depends on seasonal and geographic conditions and varies 
within wide ranges. For long-term considerations average values can be used while for short-
term exposure an unfavourable solar irradiance (winter season) should be chosen; 


 in most natural water bodies, the rate of photoreaction is affected by dissolved and suspended 
matter. Since the concentration of the substance under consideration is normally low compared 
to the concentration of e.g. dissolved humic acids, the natural constituents absorb by far the 
larger portion of the sunlight penetrating the water bodies. 


Using the standard parameters of the regional model (i.e. a water depth of 3 m and a concentration 
of suspended matter of 15 mg/l), the reduction in light intensity is higher than 98% through the 
water column. 


Indirect (sensitised) photochemical reactions should only be included in the overall breakdown rate 
of water bodies if there is clear evidence that this pathway is not of minor importance compared to 
other processes and its effectiveness can be quantified. For facilitating the complex calculation of 
phototransformation processes in natural waters computer programs have been developed (See 
Section R.7.9). In practice it will not be possible to easily demonstrate that photodegradation in 
water is significant in the environment. 


A value for the half-life for photolysis in water (if known) can be converted to a pseudo first-order 
rate constant: 


water
water


kphoto  =  
 


DT50 photo


ln 2
      (Equation R.16-11) 
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Explanation of symbols 


DT50photowater half-lifetime for photolysis in surface water [d] data set 


kphotowater first order rate constant for photolysis in surface water [d-1]  


R.16.5.4.3. Photochemical reactions in the atmosphere 


Although for some substances direct photolysis may be an important breakdown process, the most 
effective elimination process in the troposphere for most substances results from reactions with 
photochemically generated species like OH radicals, ozone and nitrate radicals. The specific first 
order degradation rate constant of a substance with OH-radicals (kOH in cm3.molecule-1.s-1) can 
either be determined experimentally or estimated, see Sections R.7.9.3 and R.7.9.4.  


By relating kOH to the average OH-radical concentration in the atmosphere, the pseudo-first order 
rate constant in air is determined: 


kdegair =  kOH •  OHCONCAIR  •  24 •  3600     (Equation R.16-12) 


Explanation of symbols 


kOH specific degradation rate constant with OH-radicals [cm3.molec-1.s-1] data set/Ch.4 


OHCONCair concentration of OH-radicals in atmosphere [molec.cm-3] 5.105 * 


kdegair pseudo first order rate constant for degradation in air [d-1]  


*The global annual average OH-radical concentration can be assumed to be 5.105 molecules.cm-3 
(BUA, 1992). 


 


Degradation in the atmosphere is an important process and it is essential to consider whether it 
can affect the outcome, particularly for high tonnage substances when the regional concentration 
may be significant. Photodegradation data in the atmosphere must be evaluated with some care. 
Highly persistent substances may be reported as rapidly degraded in air under environmental 
conditions where the substance could be in large amounts in the gas phase. In the real 
environment, most of the substance may be associated to particles or aerosol and the real 
atmospheric half-life could be orders of magnitude higher. 


R.16.5.4.4.Biodegradation in a sewage treatment plant 


The assessment of biodegradability and/or removal in sewage treatment plants should preferably 
be based on results from tests simulating the conditions in treatment plants. For further guidance 
on use of STP simulation test results, see Section R.7.9.3. 


The ready biodegradability tests that are used at the moment are aimed at measuring the ultimate 
biodegradability of a substance. They do not give a quantitative estimate of the removal 
percentage in a wastewater treatment plant. Therefore, in order to make use of the biodegradation 
test results that are available and requested in the present chemical legislation, it is necessary to 
assign rate constants to the results of the standard tests for use in STP-models. Because direct 
measurements of degradation rates at environmentally relevant concentrations are often not 
available, a pragmatic solution to this problem has been found. For the purpose of modelling a 
sewage treatment plant (STP), the rate constants of Table R.16-4 were derived from the 
biodegradation screening tests. All constants in Table R.16-4 have the following prerequisites: 


 they are only used for the water-dissolved fraction of the substance. Partitioning between water 
and sludge phases should be calculated prior to the application of the rate constant 


 sufficiently valid data from internationally standardised tests are preferred 


Data from non-standardised tests and/or tests not performed according to the principles of GLP 
may be used if expert judgement has confirmed them to be equivalent to results from the 
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standardised degradation tests on which the calculation models, e.g. SimpleTreat16, are based. 
The same applies to STP-measured data, i.e., in-situ influent/effluent measurements. 


Table R.16-4: Elimination in sewage treatment plants:  


Extrapolation from test results to rate constants in STP model (SimpleTreat) 


Test result Rate constant k.(h-1) 


Readily biodegradable  1 


Readily, but failing 10-d window  0.3 


Inherently biodegradable, fulfilling specific criteria  0.1 


Inherently biodegradable, not fulfilling specific criteria  0 


Not biodegradable 0 


R.16.5.4.5.Biodegradation in surface water, sediment and soil 


The rate of biodegradation in surface water, soil and sediment is related to the structure of 
substances, adequate concentration to induce microbial enzyme systems, microbial numbers, 
organic carbon content, and temperature. These properties vary spatially and an accurate estimate 
of the rate of biodegradation is very difficult even if laboratory or field data are available. Fate and 
exposure models normally assume the following simplifications: 


 the kinetics of biodegradation are pseudo-first order; 


 only the dissolved portion of the substance is available for biodegradation. 


For many substances available biodegradation data is restricted to aerobic conditions. However, 
for some compartments, e.g. sediment or groundwater, anaerobic conditions should also be 
considered. In deeper sediment layers anaerobic conditions normally prevail.  The same applies to 
anaerobic conditions in landfills and treatment of sewage sludge. Salinity and pH are other 
examples of environmental conditions that may influence the degradation.  


Normally, specific information on biodegradability in sediment or soil is not available. Hence, rate 
constants for these compartments have to be estimated from the results of standardised tests. For 
an in-depth discussion of biodegradation testing strategies, see Section R.7.9. 


Temperature influences the activity of microorganisms and thus the biodegradation rate in the 
environment. When biodegradation rates or half-lives have been determined in simulation tests, it 
should be considered to recalculate the degradation rates obtained to reflect an average EU 
outdoor temperature by Equation R.16-9. When it is documented for a specific substance that a 
difference between the temperature employed in the test and the average outdoor temperature has 
no influence on the degradation half-life, no correction is needed. 


When results from biodegradation tests simulating the conditions in surface waters are not 
available, the use of results from various screening tests may be considered. Table R.16-5 gives a 
proposal for first order rate constants for surface water to be used in local and especially, regional 
models, based on the results of screening tests for biodegradability. The proposal is based on 
general experience in relation to available data on biodegradation half-lives in surface waters of 
readily and not readily biodegradable substances. 


The assigned degradation half-lives of an inherently biodegradable substance of 150 days in 
surface water (Table R.16-5) and 300 – 30,000 days in soil and sediment (Table R.16-6) will only 
affect the predicted regional concentration provided that the residence time of the substance is 
 
16 SimpleTreat is incorporated in the EUSES and TGD excel sheet. See Sections R.16.6.1 and R.16.6.2 for more details 
on how to get the tools 
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much larger than the assigned half-life (i.e. only for substances present in soil compartment and 
sediment). 


It is noted that the conditions in laboratory screening tests are very different from the conditions in 
various environmental compartments. The concentration of the test substance is several orders of 
magnitude greater in these screening tests than the concentrations of xenobiotic substances 
generally occurring in the environment and thus the kinetic regimes are significantly different. The 
temperature is also higher in screening tests than those generally occurring in the environment. 
Furthermore the microbial biomass is normally lower under environmental conditions than those 
occurring in these screening tests, especially in the tests for inherent biodegradability. These 
factors are taken into account in the proposed degradation rates and half-lives in Table R.16-5 and 
Table R.16-6. 


Table R.16-5: First order rate constants and half-lives for biodegradation in surface water  based on results 
of screening tests on biodegradabilitya) 


Test result Rate constant k (d-1) Half-life (d) 


Readily biodegradable 4.7.10-2 15 


Readily, but failing 10-d window b) 
1.4.10-2 50 


Inherently biodegradable c) 
4.7.10-3 150 


Not biodegradable 0  


Notes to Table.R.16-5: 


a) For use in exposure models these half-lives do not need to be corrected for different environmental 
temperatures. 


b) The 10-day time window concept does not apply to the MITI test. The value obtained in a 14-d window is 
regarded as acceptable in the Closed Bottle method, if the number of bottles that would have been required to 
evaluate the 10-d window would cause the test to become too unwieldy. 


c) Only those inherently degradable substances that fulfil the criteria described in note b) to Table R.16-5 above. 
The half-life of 150 days reflects a present "best expert judgement". 


The general experience is that a substance passing a test for ready biodegradability may under 
most environmental conditions be rapidly degraded and the estimated half-lives for such 
substances (cf. Table R.16-5) should therefore be regarded as a “the realistic worst-case concept”. 
An OECD guidance document for classification of substances hazardous for the aquatic 
environment (OECD, 2001) contains a chapter on interpretation of degradation data. Even though 
this guidance relates to hazard classification and not risk assessment, many of the considerations 
and interpretation principles may also apply in a risk assessment context. One difference is of 
course that in the risk assessment context not only a categorisation of the substance (i.e. a 
classification) is attempted, but instead an approximate half-life is estimated. Another difference is 
that for risk assessment, the availability of high quality test data is required in virtually all cases and 
further testing may therefore be required in the case of low quality data. 


In distribution models, calculations are performed for compartments each consisting of 
homogeneous sub-compartments, i.e. surface water containing dissolved organic carbon and 
suspended matter, sediment containing porewater and a solid phase, and soil containing air, 
porewater and a solid phase. Since it is assumed that no degradation takes place in the sorbed 
phase, the rate constant for the surface water, bulk sediment or soil in principle depends on the 
suspended matter/water, sediment/water or soil/water partition coefficient of the substance. With 
increasing hydrophobicity (sorption) of the substance, the freely dissolved fraction present in the 
water phase available for degradation decreases, and therefore the overall rate constant should 
also decrease. However, for surface waters the influence of sorption is already comprised in the 
degradation rates when they are determined for bulk water in simulation tests employing the same 
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conditions as in the aquatic environment. Neither is it needed to consider the influence of sorption 
processes when rate constants are established from screening test results due to the well-
established practice to conclude on biodegradability in the environment from such data. 


When no data from tests simulating the conditions in soil or sediment are available, the use of 
screening test data may be considered (see Section R.7.9). The guidance for use of such data is 
based on the general recognition that for substances with low Kp values at present not enough 
empirical data are available to assume some sort of dependence of the soil biodegradation half-life 
on the solids/water partition coefficient. Nevertheless, for substances with high Kp-values there is 
evidence that some sort of Kp dependence exists. Therefore degradation half-life classes for (bulk) 
soil, partly based on Kp are presented in Table R.16-6. If a half-life from a surface water simulation 
test is available it may, in a similar manner, form the basis for the establishment of a half-life in soil. 
The half-lives indicated in the table are considered conservative.  


Table R.16-6: Half-lives (days) for (bulk) soil based on results from standardised biodegradation test results 


Kpsoil  


[l.kg-1] 


Readily biodegradable Readily 
biodegradable, 


failing 10-d window 


Inherently 
biodegradable 


 100 30 90 300 


>100,  1000 300 900 3,000 


>1000,  10,000 3,000 9,000 30,000 


etc. etc. etc. etc. 


 


The following equation can be used to convert DT50 to a rate constant for biodegradation in soil: 


soil
soil


kbio  =  
 


DT50 bio


ln 2
       (Equation R.16-13) 


   


Explanation of symbols 


DT50biosoil half-life for biodegradation in bulk soil [d] Table R.16-6 


kbiosoil first order rate constant for degr. in bulk 
soil 


[d-1]  


 


The extrapolation of results from biodegradation tests to rate constants for sediment is problematic 
given the fact that sediment in general consists of a relatively thin oxic top layer and anoxic deeper 
layers. For the degradation in the anoxic layers a rate constant of zero (infinite half-life) can be 
assumed unless specific information on degradation under anaerobic conditions is available. For 
the oxic zone, similar rate constants as the ones for soil can be assumed. For the present regional 
model, a 3 cm thick sediment compartment is assumed with aerobic conditions in the top 3 mm. 
The sediment compartment is assumed to be well mixed with respect to the substance 
concentration. This implies that the total half-life for the sediment compartment will be a factor of ten 
higher than the half-life in soil. The degradation half-life for sediment is given by: 


sed
soil


sedkbio  =  
 


DT50 bio
  Faer


ln 2
       (Equation R.16-14) 
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Explanation of symbols 


DT50biosoil half-life for biodegradation in bulk soil [d] Table R.16-6 


Faersed fraction of the sediment compartment that is aerobic [m3.m-3]  0.10 


kbiosed first order rate constant for degr. in bulk sediment [d-1]  


 


The remarks in the section on soil biodegradation regarding use of half-lives derived in surface 
water simulation tests may also apply for sediments. 


R.16.5.4.6. Overall rate constant for degradation in surface water 


In surface water, the substance may be transformed through photolysis, hydrolysis, and 
biodegradation. For calculation of the PECregional, the rate constants for these processes can be 
summed into one, overall degradation rate constant. It should be noted that different types of 
degradation (primary and ultimate) are added. This is done for modelling purposes only. It should 
also be noted that measurements on one degradation process might in fact already include the 
effects of other processes. For example, hydrolysis can occur under the conditions of a 
biodegradation test or a test of photodegradation, and so may already be comprised by the 
measured rate from these tests. In order to add the rates of different processes, it should be 
determined that the processes occur in parallel and that their effects are not already included in the 
rates for other processes. If exclusion of hydrolysis from the other degradation rates cannot be 
confirmed its rate constant should be set to zero. The equation below relates to primary 
degradation. If the primary degradation is not the rate-limiting step in the total degradation 
sequence and degradation products accumulate, then also the degradation product(s) formed in 
the particular process (e.g. hydrolysis) should be assessed. If this cannot be done or is not 
practical, the rate constant for the process should be set to zero. 


waterwaterwaterwater kbiokphotokhydr = k deg      (Equation R.16-15) 


 


Explanation of symbols  


khydrwater  first order rate constant for hydrolysis in surface water [d-1] Equation R.16-11 


kphotowater first order rate constant for photolysis in surface water [d-1] Equation R.16-10 


kbiowater first order rate constant for biodegradation in surface 
water 


[d-1] Table R.16-5 


Kdegwater Total first order rate constant for degradation in surface 
water 


[d-1]  


R.16.5.4.7. Biodegradation in the marine environment 


The rate of biodegradation in the various marine environments depends primarily on the presence 
of competent degraders, the concentration and the intrinsic properties of the substance in question, 
the concentration of nutrients and organic matter and the presence of molecular oxygen. These 
factors vary significantly between various marine environments. 


In estuarine environments, the supply of xenobiotics, nutrients and organic matter is much higher 
than in more distant marine environments. These factors enhance the probability that 
biodegradation of xenobiotics occurs with a greater rate in estuaries than is the case in more 
distant marine environments. Furthermore, estuarine and coastal environments are often turbulent 
and characterised by a constant sedimentation and re-suspension of sediment particles including 
microorganisms and nutrients, which increase the biodegradation potential in these environments 
compared to marine environments with a greater water depth. The presence of suspended 
particles and surfaces for attachment may favour the degradation of xenobiotics in estuarine 
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environments. For more information on (bio)degradation in marine environments, see Section 
R.7.9. 


Use of marine biodegradation screening test data 


For many substances, no test data from marine simulation tests are yet available. For many 
substances only data from screening tests are available. This may be data from marine 
biodegradation screening tests or freshwater biodegradation screening tests (see Section 
R.7.9.4.1).  


When only results from marine or freshwater biodegradation screening tests are available, it is 
recommended to use the default mineralisation half-lives for the pelagic compartment as specified 
in Table R.16-7.  


Table R.16-7: Recommended mineralisation half-lives (days) for use in marine risk assessment when only 
screening test data are available 


 Freshwater 1) Estuaries 4) Other marine 
environments 5) 


Degradable in marine screening 
test 


N.a. 15 50 


Readily degradable 2) 15 15 50 


Readily degradable, but failing 10-d 
window 


50 50 150 


Inherently degradable 3) 150 150  


Persistent    


Notes to Table R.16-7: 


1) Half-lives from Table R.16-7. 
2) Pass level >70% DOC removal or > 60% ThOD in 28 days. Not applicable for freshwater. 
3) A half-life of 150 days may be used only for those inherently degradable substances that are quickly 


mineralised in the MITI II or the Zahn Wellens Test (see Section R.7.9). The half-life of 150 days is not fully 
scientifically justifiable (see Section R.7.9), but reflects a “guesstimate consensus” between a number of 
experts. 


4) Also including shallow marine water closest to the coastline 
5) The half-lives mentioned under this heading are normally to be used in the regional assessment (coastal 


model) as described in Section R.16.6.6.8. 
 
The half-lives for the marine environments that are described in Table R.16-7 are provisional 
recommendations, which should be reconsidered, when sufficient data for degradation of different 
substances in screening tests and simulation tests have been evaluated. The basis for the 
recommendation is the assumption that the degradation of xenobiotics in freshwater and estuarine 
waters in general can be described by similar degradation rates, whereas the degradation rates 
are lower in other marine environments more distant from the coastline (Here the half-life is 
suggested to be increased by a factor of three relative to estuaries for readily biodegradable 
substances and even more for more slowly degradable substances, see Table R.16-7). 


R.16.6. Exposure and intake estimation 


Exposure of the environment is the result of the release of substances (Section R.16.3), which may 
partly be degraded/removed due to treatment facilities (Section R.16.6.3.3), subsequent 
distribution and degradation within the environment (Section R.16.5). Secondary poisoning (section 
R.16.6.7) of predators and intake of man via the environment (Section R.16.6.8) is calculated 
based on the environmental exposure concentrations in water, air, soil. 
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R.16.6.1. Output from the exposure and intake calculations 


The output from the distribution and exposure calculations are the following PECs: 


For inland risk assessment: 


 microorganisms in sewage treatment systems; 


 atmosphere 


 aquatic ecosystem (including sediment); 


 terrestrial ecosystem (including groundwater to be used for man-indirect calculations); 


 top predators via the food chain (secondary poisoning); 


For marine risk assessment: 


 aquatic ecosystem (including sediment); 


 top predators  via the food chain (secondary poisoning) 


A survey of the PEC values to be derived is given in the table below.  


In addition, intake by man via the environment is calculated (Section R.16.6.8). 
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Table R.16-8: Derivation of PEC-values 
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R.16.6.2. Input to exposure estimation calculations 


Input into the exposure estimation calculations are:  


- Substance properties as described in Section R.16.5.1 


- Release rates as described in Section R.16.3  


- Removals and distribution in waste treatment systems derived in Section R.16.6.5.4,  
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- Partition coefficients and degradation rates derived in Section R.16.5  


For full details, read Section R.16.6 and Section R.16.6.7  


R.16.6.3. Principles 


Two types of PEC-values are derived to be used in the further risk assessment: the regional 
concentration (PECregional) and the local concentration (PEClocal). In addition, continental PEC-
values are derived, but they are not used in the risk assessment. The continental PEC-values are 
used to account for the chemical exchange - due passive transport of the substance with air and 
water - with the surrounding area of the regional area. These three types of concentrations differ in 
temporal and spatial scale.  


The regional concentration mainly serves as estimates for background levels, and the estimate of 
these are so-called steady-state concentration, i.e. the concentration obtained at releases and fate 
processes taking place over infinite time. The estimated values are thus considered worst-case 
estimates. How conservative the estimate is depends on the rate of the fate processes, being most 
conservative for substances where the fate processes take place very slowly. The size of the 
regional scale is a default set at 10% of the size of the EU. This will be described in more details in 
Section R.16.6.6.8. 


The local concentration is calculated for each identified local point source. The temporal scale is in 
days, i.e. for discharges with varying magnitude over the day, the daily average concentration is 
typically used in the further assessment. Also a “standard” environment for the local scale has 
been defined, e.g. operating with a default dilution of 10 in fresh water systems. This does not 
exclude that for specific industrial point sources that the calculation of PEClocal can be carried out 
using actual environmental conditions around the source.  


A number of environmental properties have impact on the exposure level, e.g. temperature, 
concentration of organic matter in the soil and sediment. In Section R.16.6.4 the main generic 
characteristics of the ‘standard’ environments are presented.  


The environmental distribution estimation of a substance is considered on a local scale (in 
proximity of a production or processing site) and a regional scale (to assess the distribution in a 
larger area with several sources), detailed below and in Sections R.16.6.6.8. 


Three spatial scales are used in the distribution calculations: continental, regional and local. The 
local scale receives the background concentration from the regional scale; the regional scale 
receives the inflowing air and water from the continental scale.  


Figure R.16-4:  illustrates the relationships between the three scales. 


This implies that the continental, regional, and local calculations must be done sequentially. It 
should be noted that the use of regional data as background for the local situation may not always 
be appropriate. If there is only one source of the substance, this release is counted twice at the 
local scale: not only due to the local release, but the same release is also responsible for the 
background concentration of the region. 


R.16.6.3.1. Local environmental distribution 


Distribution on the local scale is assessed in the vicinity of point sources. (Figure R.16-2) shows 
the relationship between the local release routes and the subsequent distribution processes 
modelled for the different environmental compartments. Each application of the substance and 
each stage of the life cycle are assumed to occur at different point sources. Therefore, in principle, 
a local assessment has to be performed for each relevant application and each relevant life-cycle 
step (which can be summed if several steps occur on the same location). A generic standard 
environment is defined to allow for a risk assessment on the European level. As it is impossible to 
characterise an 'average European environment', default parameter values are chosen which 
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reflect typical, or reasonable worst-case, settings. Dedicated modelling approaches are used to 
calculate the concentrations in air, surface water and soil. The sediment and groundwater 
concentrations are estimated from the surface water and soil concentration respectively. 


In defining the standard environments, a number of assumptions have been made with respect to 
spatial and time scale, which are described in Section R.16.6.4. 


R.16.6.3.2. Regional distribution 


For calculating the regional PEC, the multi-media fate-model SimpleBox17 is used. The basic 
characteristics of this model are shown in Figure R.16-3. A description of the assumptions made is 
given in Section R.16.6.6.8. 


In the multi-media model used, the environmental media are represented by the following 
homogeneous and well-mixed compartment 'boxes': 


 Atmosphere; 
 Surface water (freshwater and marine environment); 
 Sediment (freshwater and marine environment); 
 Soil; 


R.16.6.3.3. Continental distribution 


Concentrations in air and water are also estimated at a continental scale (Europe) to provide inflow 
concentrations for the regional environment (Figure R.16-4). These concentrations are also derived 
using the SimpleBox model. The continental concentrations are not used as endpoints for 
exposure in the risk characterisation. 


R.16.6.3.4. Distribution in a sewage treatment plant  


The degree of removal in a wastewater treatment plant is determined by the physico-chemical and 
biological properties of the substance (biodegradation, adsorption onto sludge, removal due to 
sludge withdrawal, volatility, and the operating conditions of the plant).  


For estimation of fate in an STP, the model SimpleTreat 3.10 is recommended. The model is also 
implemented in the recommended tools (see Sections R.16.7.1 and R.16.7.2).  


Sewage treatment takes place at the local, regional and continental scale.  


On a local scale, it is assumed that wastewater will pass through a STP before being discharged 
into the environment. On a regional scale, it is assumed that 80% of the wastewater is treated in a 
biological STP and the remaining 20% released directly into surface waters. Typical characteristics 
of the standard sewage treatment plant are used. At a higher tier in the risk assessment process 
more specific information on the biodegradation behaviour of a substance may be available that 
can be used to refine the assumptions for the STP. The default dilution factor for sewage from 
municipal treatment plants emitted to a freshwater environment is 10. A default dilution factor for 
discharges to a coastal zone (marine environment) of 100 is assumed to be representative for a 
realistic worst case. Higher dilution factor can be applied if this can be founded by site-specific 
information. Sludge from an STP is assumed to be spread on agricultural soil for 10 consecutive 
years. 


Further description of the distribution calculation in sewage treatment plants is given in Section 
R.16.6.5. 


 


 


 
17 SimpleBox is incorporated in the tools EUSES and TGD Excel (see Sections R.16.6.1 and R.16.6.2) 
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R.16.6.4. Characterization of environmental compartments 


In this section, the following parameters are derived: 


 definition of the standard environmental characteristics; 


 bulk densities for soil, sediment, and suspended matter. 


For the derivation of PECs at the local and regional scale, one standardised generic environment 
needs to be defined since the general aim is to obtain conclusions regarding risks of the substance 
at EU level. The characteristics of the real environment will, obviously, vary in time and space. In 
Table R.16-9, average or typical default values are given for the parameters characterising the 
environmental compartments (the values are chosen equal on all spatial scales). The standard 
assessment needs to be performed with the defaults, as given in Table R.16-9. When more 
specific information is available on the location of the release sources, this information can be 
applied in refinement of the PEC by deviating from the parameters of Table R.16-9. 


Several other generic environmental characteristics, mainly relevant for the derivation of 
PECregional (e.g. the sizes of the environmental compartments, mass transfer coefficients) are 
given in Section R.16.6.6.8, Table R.16-12 and Table R.16-14. 
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Table R.16-9: Characterisation of environmental compartments 


Parameter Symbol Unit Value 


General 


Density of the solid phase RHOsolid [kgsolid
.msolid


-3] 2,500 


Density of the water phase RHOwater [kgwater
.mwater


-3] 1000 


Density of air RHOair [kgair
.mair


-3] 1.3 


Temperature (12C) TEMP [K] 285 


Surface water 


Concentration of suspended matter (dry weight) SUSPwater [mgsolid
.lwater


-1] 15 


Suspended matter 


Volume fraction solids in susp. Matter Fsolidsusp [msolid
3.msusp


-3] 0.1 


Volume fraction water in susp. Matter Fwatersusp [mwater
3.msusp


-3] 0.9 


Weight fraction organic carbon in susp. solids Focsusp [kgoc
.kgsolid


-1] 0.1 


Sediment 


Volume fraction solids in sediment Fsolidsed [msolid
3.msed


-3] 0.2 


Volume fraction water in sediment Fwatersed [mwater
3.msed


-3] 0.8 


Weight fraction organic carbon sediment solids Focsed [kgoc
.kgsolid


-1] 0.05 


Soil 


Volume fraction solids in soil Fsolidsoil [msolid
3.msoil


-3] 0.6 


Volume fraction water in soil Fwatersoil [mwater
3.msoil


-3] 0.2 


Volume fraction air in soil Fairsoil [mair
3.msoil


-3] 0.2 


Weight fraction organic carbon in soil solids Focsoil [kgoc
.kgsolid


-1] 0.02 


Weight fraction organic matter in soil solids Fomsoil [kgom
.kgsolid


-1] 0.034 


 


Each of the compartments soil, sediment, and suspended matter is described as consisting of 
three phases: air (only relevant in soil), solids, and water. The bulk density of each compartment is 
thus defined by the fraction and bulk density of each phase. Both the fractions solids and water, 
and the total bulk density are used in subsequent calculations. This implies that the bulk density of 
a compartment cannot be changed independently of the fractions of the separate phases and vice 
versa.  


The bulk densities of the compartments soil, sediment, and suspended matter are defined by the 
fractions of the separate phases: 


 susp  sed,soil, comp with


RHOairFairRHOwaterFwaterRHOsolidFsolidRHO compcompcompcomp





     
 


(Equation R.16-16) 
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Explanation of symbols  


Fxcomp fraction of phase x in compartment comp [m3.m-3] 
Table R.16-9 


RHOx density of phase x [kg.m-3] 
Table R.16-9 


RHOcomp wet bulk density of compartment comp [kg.m-3]  


 


Application of the formulas above for the values mentioned leads to the following bulk densities of each 
standard environmental compartment: 


 


Total bulk density of the environmental compartments 


RHOsusp Bulk density of (wet) suspended matter  [kg.m-3] 1,150 


RHOsed Bulk density of (wet) sediment  [kg.m-3] 1,300 


RHOsoil Bulk density of (wet) soil  [kg.m-3] 1,700 


R.16.6.5. Wastewater treatment – estimation of PECstp 


In this section, the following parameters are derived: 


 release from a sewage treatment plant to air (to be further used in PECair estimation); 


 concentration in sewage sludge (to be further used in PECsoil estimation); 


 concentration in effluent of a sewage treatment plant (to be further used in PECwater 
estimation). 


Elimination refers to the reduction in the concentration of substances in gaseous or aqueous 
discharges prior to their release to the environment. Elimination from the water phase may occur 
by physical as well as chemical or biochemical processes. In a sewage treatment plant (STP), one 
of the main physical processes is settling of suspended matter which will also remove adsorbed 
material. Physical processes do not degrade a substance but transfer it from one phase to another 
e.g. from liquid to solid. In the case of volatile substances, the aeration process will enhance their 
removal from the water phase by “stripping” them from the solid/liquid phases to the atmosphere. 
Substances may be removed from exhaust gaseous streams by scrubbing e.g. by adsorption on a 
suitable material or by passing through a trapping solution. 


R.16.6.5.1. Wastewater treatment 


One of the critical questions to answer in determining the PEC for the aquatic environment is 
whether or not the substance will pass through a wastewater treatment plant and if yes, through 
which kind of treatment plant before being discharged into the environment. The situation in the 
Member States concerning percentage connection to sewage works is quite diverse (see Appendix 
R.16-4), The percentage connection rate across the Community is subject to improvement due to 
the implementation of the Urban Waste Water Treatment Directive (UWWTD, 91/271/EEC). This 
directive requires Member States (via transposition into national legislation) to ensure that 
wastewater from all agglomerations of > 2,000 population equivalents is collected and treated 
minimally by secondary treatment. The time limit for implementation of the directive is 31/12/98, 
31/12/2000 or 31/12/2005 dependent on the size of the agglomeration and the sensitivity of the 
receiving water body. An interim figure of 80% connection to wastewater treatment is proposed for 
the regional standard environment. This value is thought to be representative for the actual 
situation in large urban areas at the time of revision of the Guidance Document. Article 6 of the 
UWWTD allows Member States to declare non sensitive areas for which discharged wastewater 
from agglomerations between 10,000 and 150,000 population equivalents, which are located at the 
sea and from agglomerations between 2,000 and 10,000 population equivalents located at 
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estuaries does not have to be treated biologically but only mechanically (primary treatment). It is 
notable that 4 Member States have applied this article, corresponding to < 9% of the organic load 
(in terms of population equivalents).  


The situation with respect to wastewater treatment at industrial installations can vary. Many of the 
larger industrial installations are usually connected to a municipal wastewater treatment plant or 
have treatment facilities on site. In many cases, these treatment plants are not biological treatment 
plants but often physico-chemical treatment plants in which organic matter is flocculated by 
auxiliary agents e.g. by iron salts followed by a sedimentation process resulting in a reduction of 
organic matter measured as COD of about 25-50%. The above-described situation is taken into 
account as follows: 


 on a local scale, wastewater may or may not pass through a STP before being discharged into 
the environment. Depending on the exposure scenarios, an aquatic PEClocal with or without 
STP can be calculated. In some cases, both may be needed if it cannot be ascertained that 
local releases will pass through the STP. The PEC without considering a STP-treatment will 
only be used in the exposure estimation, when the substance considered has a specific 
identified use where direct discharge to water is widely practised; 


 for a standard regional scale environment (for definition, see Section R.16.6.6.8) it is assumed 
that 80% of the wastewater is treated in a biological STP and the remaining 20% released 
directly into surface waters (although mechanical treatment has some effect on eliminating 
organic matter, this is neglected because on the other hand stormwater overflows usually result 
in direct discharges to surface water even in the case of biological treatment. It is assumed that 
these two adverse effects compensate each other more or less with regard to the pollution of 
the environment). 


The degree of removal in a wastewater treatment plant is determined by the physico-chemical and 
biological properties of the substance (biodegradation, adsorption onto sludge, sedimentation of 
insoluble material, volatilisation) and the operating conditions of the plant. As the type and amount 
of data available on degree of removal may vary, the following order of preference should be 
considered: 


R.16.6.5.2. Measured data in full scale STP 


The percentage removal should preferably be based upon measured influent and effluent 
concentrations. As with measured data from the environment, the measured data from STPs 
should be assessed with respect to their adequacy and representativeness.  


Consideration must be given to the fact that the effectiveness of elimination in treatment plants is 
quite variable and depends on operational conditions, such as retention time in the aeration tank, 
aeration intensity, influent concentration, age and adaptation of sludge, extent of utilisation, 
rainwater retention capacity, etc. The data may be used provided that certain minimum criteria 
have been met, e.g. the measurements have been carried out over a longer period of time. 
Furthermore, consideration should be given to the fact that removal may be due to stripping or 
adsorption (not degradation). In case no mass balance study has been performed, the percentage 
of transport to air or sludge should be estimated, e.g. by scaling the fractions to air and sludge from 
the tables in Appendix R.16-3 to the measured removal.  


Data from dedicated STPs should be used with caution. For example, when measured data are 
available for highly adapted STPs on sites producing high volume site-limited intermediates, these 
data should only be used for the assessment of this specific use category of the substance.  


R.16.6.5.3. Simulation test data 


Simulation testing is the examination of the potential of a substance to biodegrade in a laboratory 
system designated to represent either the activated sludge-based aerobic treatment stage of a 
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wastewater treatment plant or other environmental situations, for example a river. For information 
on simulation testing, see Section R.7.9. 


There is insufficient information available on the applicability of elimination data from the laboratory 
test to the processes of a real sewage plant. The results can be extrapolated to degradation in the 
real environment only if the concentrations that were used in the test are in the same order of 
magnitude as the concentrations that are to be expected in the real environment. If this is not the 
case, extrapolation can seriously overestimate the degradation rates especially when the 
extrapolation goes from high to low concentrations. If concentrations are in the same order of 
magnitude then the results of these tests can be used quantitatively to estimate the degree of 
removal of substances in a mechanical-biological STP.  


If a complete mass balance is determined, the fraction removed by adsorption and stripping should 
be used for the calculation of sludge and air concentrations. In case no mass balance study has 
been performed, the percentage of transport to air or sludge should be estimated for example by 
using the tables in Appendix R.16-3. 


R.16.6.5.4. Modelling STP 


If there are no measured data available, the degree of removal can be estimated by means of a 
wastewater treatment plant model using log Kow (Koc or more specific partition coefficients can also 
be used; see Section R.16.5.3.2), Henry's Law constant and the results of biodegradation tests as 
input parameters. However, it should be remembered that the distribution behaviour of 
transformation products is not considered by this approach. It is proposed to use in the screening 
phase of exposure estimation a revised version of the sewage treatment plant model SimpleTreat 
(Struijs et al., 1991). This model is a multi-compartment box model, calculating steady-state 
concentrations in a sewage treatment plant, consisting of a primary settler, an aeration tank and a 
liquid-solid separator. With SimpleTreat, the sewage treatment plant is modelled for an average 
size treatment plant based on aerobic degradation by active sludge, and consisting of 9 
compartments (see Figure R.16-5). Depending on the test results for ready and/or inherent 
biodegradability of a substance, specific first order biodegradation rate constants are assigned to 
the compound. An improved process formulation for volatilisation from the aeration tank, which is 
also applicable to semi-volatile substances (Mikkelsen, 1995), has been incorporated in the revised 
version. 
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Figure R.16-5: Schematic design of the sewage treatment plant model SimpleTreat 


For the purpose of modelling a STP, the rate constants presented in Table R.16-4 have been 
derived from the biodegradation screening tests. The modelling results from SimpleTreat using 
these first-order rate constants of 0, 0.1, 0.3 and 1 h-1 are tabulated in Appendix R.16-3. It 
contains relative release data pertaining to air, water, and sludge as a function of Henry's Law 
constant and log Kow for the different biodegradation categories. If no specific measured 
biodegradation rate data are available for a particular substance, the tabulated values from Table 
R.16-4 and Appendix R.16-3 should be used.  


Typical characteristics of the standard sewage treatment plant are given in Table R.16-10. The 
amount of surplus sludge per person equivalent and the concentration of suspended matter in 
influent are taken from SimpleTreat (run at low loading rate). At a higher tier in the risk assessment 
process more specific information on the biodegradation behaviour of a substance may be 
available. In order to take this information into account a modified version of the SimpleTreat model 
may be used. In this version the following scenarios are optional: 


 temperature dependence of the biodegradation process; 


 degradation kinetics according to the Monod equation; 


 degradation of the substance in the adsorbed phase; 


 variation in the sludge retention time; 


 not considering a primary settler. 


Primary Settler Aeration Tank
Solid/Liquid


Separator
2


3


5


6


7


8


1
Air


Surroundings0


Advective Flow Dispersive Flow


Suspended solids Bottom sediment


biodegradation


4 9 9
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Table R.16-10: Standard characteristics of a municipal sewage treatment plant  


Parameter Symbol Unit Value 


Capacity of the local STP CAPACITYstp [eq] 10,000 


Amount of wastewater per inhabitant WASTEWinhab [l.d-1.eq-1] 200 


Surplus sludge per inhabitant SURPLUSsludge [kg.d-1.eq-1] 0.011 


Concentration susp. matter in influent SUSPCONCinf [kg.m-3] 0.45 


The  input-output parameters are (See Appendix R.16-3): 


Input 


HENRY Henry's law constant [Pa.m3.mol-1] 
Equation 
R.16.4 


Kow octanol-water partitioning coefficient [-] data set 


kbiostp first-order rate constant for biodegradation in STP [d-1] Table R.16-4 


 


Output 


Fstpair fraction of release directed to air by STP [-]  


Fstpwater fraction of release directed to effluent by STP [-]  


Fstpsludge fraction of release directed to sludge by STP [-]  


 


Calculation of the STP influent concentration 


For local scale assessments, it is assumed that one point source is releasing its wastewater to one STP. The 
concentration in the influent of the STP, i.e. the untreated wastewater, can be calculated from the local 
release to wastewater and the influent flow to the STP. The influent flow equals the effluent discharge. 


EFFLUENT


  Elocal = Clocal
stp


water
inf


106



    (Equation R.16-17) 


 


Explanation of symbols 


Elocalwater local release rate to (waste) water during episode [kg.d-1] Equation R.16-1 


EFFLUENTstp effluent discharge rate of STP [l.d-1] 
Equation R.16-19 


Clocalinf concentration in untreated wastewater [mg.l-1]  


 


R.16.6.5.5. Calculation of the STP-effluent concentration 


The fraction of the substance reaching the effluent of the STP is tabulated in the Guidance 
Document (Appendix R.16-3). The concentration of the effluent of the STP is given by the fraction 
directed to effluent and the concentration in untreated wastewater as follows: 


Fstp  Clocal = Clocal waterinfeff    (Equation R.16-18) 
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Explanation of symbols 


Clocalinf concentration in untreated wastewater [mg.l-1] 
Equation R.16-17 


Fstpwater fraction of release directed to water by 
STP 


[-] Appendix R.16-3 


Clocaleff concentration of substance in the STP 
effluent 


[mg.l-1]  


If no specific data are known, EFFLUENTstp should be based on an averaged wastewater flow of 
200 l per capita per day for a population of 10,000 inhabitants (see Table R.16-10): 


stp stpEFFLUENT  =  CAPACITY   WASTEWinhab  (Equation R.16-19) 


Explanation of symbols 


CAPACITYstp capacity of the STP [eq] Table R.16-10 


WASTEWinhab sewage flow per inhabitant [l.d-1.eq-1] 
Table R.16-10 


EFFLUENTstp effluent discharge rate of STP [l.d-1]  


For calculating the PEC in surface water without sewage treatment, the fraction of the release to 
wastewater, directed to effluent (Fstpwater) should be set to 1. The fractions to air and sludge (Fstpair 
and Fstpsludge resp.) should be set to zero. 


 


Calculation of the release to air from the STP 


The indirect release from the STP to air is given by the fraction of the release to wastewater, which 
is directed to air: 


air air waterEstp  =  Fstp   Elocal     (Equation R.16-20) 


Explanation of symbols 


Fstpair fraction of the release to air from STP [-] Appendix R.16-3 


Elocalwater local release rate to water during release episode [kg.d-1] Equation R.16-1 


Estpair local release to air from STP during release 
episode 


[kg.d-1]  


 


Calculation of the STP sludge concentration 


The concentration in dry sewage sludge is calculated from the release rate to water, the 
fraction of the release sorbed to sludge and the rate of sewage sludge production: 


sludge
sludge water


C  =  
Fstp   Elocal   


SLUDGERATE


 
610


                 (Equation R.16-21) 
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Explanation of symbols 


Elocalwater local release rate to water during episode [kg.d-1] Equation R.16-1 


Fstpsludge fraction of release directed to sludge by 
STP 


[-] Appendix R.16-3 


SLUDGERATE rate of sewage sludge production [kg.d-1] 
Equation R.16-22 


Csludge Concentration in dry sewage sludge [mg.kg-1]  


The rate of sewage sludge production can be estimated from the outflows of primary and 
secondary sludge as follows: 


CAPACITY  udge SURPLUSsl+EFFLUENT  SUSPCONC  = SLUDGERATE stpstpinf 


3


2
 


                        (Equation R.16-22) 


Explanation of symbols 


SUSPCONCinf concentration of suspended matter in STP 
influent 


[kg.m-3] 
Table R.16-10 


EFFLUENTstp effluent discharge rate of STP [m3.d-1] Equation R.16-19 


SURPLUSsludge surplus sludge per inhabitant equivalent [kg.d-1.eq-1] Table R.16-10 


CAPACITYstp capacity of the STP [eq] Table R.16-10 


SLUDGERATE rate of sewage sludge production [kg.d-1]  


Anaerobic degradation may lead to a reduction of the substance concentration in sewage sludge 
during digestion. This is not yet taken into account. 


R.16.6.5.6. Calculation of the STP concentration for evaluation of inhibition to 
microorganisms 


As explained above in the section on STP modeling, the removal of a substance in the STP is 
computed from a simple mass balance. For the aeration tank this implies that the inflow of sewage 
(raw or settled, depending on the equipment with a primary sedimentation tank) is balanced by the 
following removal processes: degradation, volatilization and outflow of activated sludge into the 
secondary settler. Activated sludge flowing out of the aeration tank contains the substance at a 
concentration similar to the aeration tank, which is the consequence of complete mixing. It consists 
of two phases: water, which is virtually equal to effluent flowing out of the solids-liquid separator 
(this is called the effluent of the STP), and suspended particles, which largely settle to be recycled 
into the aeration tank. Assuming steady state and complete mixing in all tanks (also the aeration 
tank), the effluent concentration approximates the really dissolved concentration in activated 
sludge. It is assumed that only the dissolved concentration is bioavailable, i.e. the actual 
concentration to which the microorganisms in activated sludge are exposed. For the risk 
characterisation of a substance upon microorganisms in the STP, it can therefore be assumed that 
homogeneous mixing in the aeration tank occurs which implies that the dissolved concentration of 
a substance is equal to the effluent concentration: 


PECSTP   =   CLOCALEFF      (Equation R.16-23) 
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Explanation of symbols 


Clocaleff total concentration of substance in STP effluent [mg.l-1] 
Equation R.16-18 


PECstp PEC for microorganisms in the STP [mg.l-1]  


 


In the case of intermittent release the situation is much more complex. During an interval shorter 
than several sludge retention times (SRT), presumably a small portion of the competent 
microorganisms will remain in the system. If the interval between two releases is shorter than one 
month (three times an average SRT), adaptation of the activated sludge is maintained resulting in 
rapid biodegradation when a next discharge enters the STP. Such a situation is not considered as 
an intermittent release and the PECSTP can still be considered equal to Clocaleff. After longer 
intervals the specific bacteria that are capable to biodegrade the compound, may be completely 
lost. 


If the activated sludge is de-adaptated, the concentration in the aeration tank may increase during 
the discharge period. In that case the concentration in influent of the STP is more representative 
for the PEC for microorganisms: 


PECSTP   =   CLOCALINF      (Equation R.16-24) 


Explanation of symbols 


Clocalinf total concentration of substance in STP influent [mg.l-1] 
Equation R.16-18 


PECstp PEC for microorganisms in the STP [mg.l-1]  


 


However, it needs to be noted that when the discharge period is shorter than the hydraulic 
retention time of the aeration tank (7-8 h), the maximum concentration in the effluent will be lower 
than the initial concentration at the discharge, due to peak dispersion, dilution and sorption in the 
sewer system, the primary settler and the activated sludge process. It is estimated that this 
maximum concentration will be at least a factor of three lower than the initial concentration. 
Whether or not this correction factor must be applied needs to be decided on a case-by-case 
basis. For such short release periods care must be taken that the release rates are in fact 
calculated over the actual release period (as kg.h-1) and not averaged out over one day. 


The choice of using the effluent concentration is also reflected in the choice of the assessment 
factors used for deriving a PNEC for the STP microorganisms. In modern wastewater treatment 
plants with a denitrification stage, an additional tank is normally placed at the inlet of the biological 
stage. As the main biological degradation processes are taking place in the second stage, the 
microbial population in the denitrification tank is clearly exposed to higher concentrations of the 
substance as compared to the effluent concentration. As the technical standard of the STPs 
improves, this will have to be addressed in this assessment scheme in the near future. 


Example R.16-1: Removal in the STP continued from Example R.16-2 


 


The substance A is characterized as being readily biodegradable. It is furthermore non-volatile and 
has a logKow of 3. 


From the lookup-tables in this Guidance Document (Appendix R.16-3) the fraction discharged to 
water can be found at Fstpwater 0.12.  
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The release of substance A from the STP can be estimated to: 


d


kg


d


kg
wastewaterElocalFstpElocal waterwater 0075.00625.012.0_   


 


R.16.6.6. Derivation of PEC 


In the following sections guidance is given for the calculation of the PEClocal for each 
compartment and Section R.16.6.6.8 presents the calculation of regional steady-state 
concentrations (PECregional).  


In defining the standard environments a number of assumptions have to be made with respect to 
scale and time. These are summarised briefly here. More detail is given in the relevant sections. 


 the concentration in surface water (PEClocalwater) is in principle calculated after complete 
mixing of the effluent outfall. Because of the short time between effluent discharge and 
exposure location, dilution will usually be the dominant “removal” process. Therefore, 
degradation in surface waters, volatilisation from the water body, and sedimentation are not 
normally taken into account as removal processes. A standard dilution factor is used. To allow 
for sorption, a correction is made to take account of the fraction of substance that is adsorbed 
to suspended matter. The resulting dissolved concentration is used for comparison with 
PNECwater. The concentration in sediment is calculated at the same location. For exposure of 
aquatic organisms, having a relatively short lifespan, the concentration during an release 
episode is calculated. For indirect exposure of humans and predatory birds and mammals, 
annual averages are used, being more appropriate with respect to chronic exposure; 


 the concentration in soil (PEClocalsoil) is calculated as an average concentration over a certain 
time-period in agricultural soil, fertilised with sludge from a STP and receiving continuous aerial 
deposition from a nearby point source (Section R.16.6.6.6) (production/processing site and 
STP aeration tank). Two different soil types are distinguished: arable land and grassland, which 
differ in the amount of sludge applied, and the mixing depth. For the terrestrial ecosystem, the 
concentration is averaged over 30 days, for human indirect exposure a period of 180 days is 
used. The concentration in groundwater is calculated below this agricultural area; 
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 the concentration in air (PEClocalair) is calculated as an average concentration at 100 meters 
from the source. This distance is assumed to be representative for the average size of an 
industrial site. The concentration in air is used for exposure of humans, therefore, an annual 
average concentration is calculated. Deposition is calculated as an average for a circle around 
the source with a radius of 1000 m, which is supposed to represent the local agricultural area 
(Section R.16.6.6.1). Deposition is used as input for the soil module, annual average deposition 
fluxes are used. 


R.16.6.6.1.Calculation of PEClocal for the atmosphere 


In this section, the following parameters are derived: 


 local concentration in air during release episode; 


 annual average local concentration in air; 


 total deposition flux (annual average). 


The air compartment receives its input from 
direct release to air, and volatilisation from the 
sewage treatment plant. The most important 
fate processes in air, are schematically drawn 
in Figure R.16-6. 


PEClocal for air cannot be compared with the 
PNEC for air because the latter is usually not 
available. The PEClocal for air is used as 
input for the calcu-lation of the intake of 
substances through inhalation in the indirect 
exposure of humans. Deposition fluxes are 
used as input for the calculation of PEClocal 
in soil. Therefore, both deposition flux and 
concentration are calculated as annual 
average values. 


Many air models are available that are highly 
flexible and can be adjusted to take specific 
information on scale, release sources, 
weather conditions etc. into account. For new 
substances, as well as very often for existing substances, this type of information is normally not 
available. Hence a standardised exposure estimation is carried out making a number of explicit 
assumptions and using a number of fixed default parameters. The gaussian plume model OPS, as 
described by Van Jaarsveld (1990) is proposed using the standard parameters as described by 
Toet and de Leeuw (1992). These authors used the OPS model and carried out a number of 
default calculations in order to describe a relationship between the basic characteristics of 
substances (vapour pressure and Henry's Law constant) and the concentration in air and 
deposition flux to soil near to a point source. The following assumptions/model settings are made: 


 realistic average atmospheric conditions are used, obtained from a 10-year data set of weather 
conditions for The Netherlands; 


 transport of vaporised and aerosol-bound substances is calculated separately. The partitioning 
between gas and aerosol is determined by means of the equation of Junge (see (Equation 
R.16-2); 


 the atmospheric reaction rate is set at a fixed value of 5% per hour. However, on the spatial 
scale that is regarded (i.e. a distance of 100 m from the source), atmospheric reactions do not 
play any role in the removal of the substance (even at very high reaction rates) (Toet and De 
Leeuw, 1992); 


air


aerosolrainwater
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partitioning


dry deposition
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Figure R.16-6: Fate processes in the air compartment 
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 losses due to deposition are neglected for estimation of the concentration and deposition fluxes 
at this short distance from the source; 


 assumed source characteristics are: 


o source height: 10 meters, representing the height of buildings in which production, 
processing or use take place; 


o heat content of emitted gases: 0; this assumes there is no extra plume rise caused by 
excess heat of vapours compared to the outdoor temperature; 


o source area: 0 meter; representing an ideal point source which is obviously not always 
correct but which is an acceptable choice; 


 calculated concentrations are long-term averages. 


The concentration in air at a distance of 100 meters from the point source is estimated. This 
distance is chosen to represent the average distance between the release source and the border 
of the industrial site. The deposition flux of gaseous and aerosol-bound substances is estimated 
analogous to the estimation of atmospheric concentrations by means of an estimation scheme and 
with help of the OPS model. The deposition flux to soil is averaged over a circular area around the 
source, with a radius of 1000 m to represent the local agricultural area. Deposition velocities are 
used for three different categories:  


 dry deposition of gas/vapour: estimated at 0.01 cm/s; 


 wet deposition of gas/vapour: determined with the OPS model; 


 dry and wet deposition of aerosol particles; determined within the OPS model using an 
average particle size distribution. 


Based on the assumptions and model settings as listed above, calculations with the original OPS-
model were performed for both gaseous and aerosol substances (Toet and de Leeuw, 1992). 
These calculations were only carried out for a source strength of 1 g/s, as it was proven that 
concentrations and deposition fluxes are proportional to the source strength. From these 
calculations it was concluded that local atmospheric concentrations are largely independent of the 
physical-chemical properties of the compounds. Hence, once the release from a point source is 
known, the concentration at 100 meter from the source can be estimated from a simple linear 
relationship. 


In the calculation of PEClocal for air both release from a point source as well as the release from a 
STP is taken into account. The concentration on the regional scale (PECregional) is used as 
background concentration and therefore, summed to the local concentration. The STP is assumed 
as a point source and the concentration of the substance is calculated at a 100 m distance from it. 
The maximum from the two concentrations (direct and via STP) is used as the PEClocal: 


 air air air airClocal  =    Elocal  ,  Estp    Cstdmax      (Equation R.16-25) 


365


Temission
  Clocal = Clocal airannair,        (Equation R.16-26) 
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Explanation of symbols  


Elocalair local direct release rate to air during episode [kg.d-1] eq. (5) 


Estpair local indirect release to air from STP during episode  [kg.d-1] 
Equation R.16-
20 


Cstdair concentration in air at source strength of 1 kg.d-1 [mg.m-3] 2.78.10-4 


Temission Number of emission days equal to: 


Annual Use (kg.y-1) / Daily Use (kg.d-1) 


[d.y-1] 
Section  
R.16.3.2.1 


Clocalair local concentration in air during release episode [mg.m-3]  


Clocalair,ann annual average concentration in air, 100 m from point 
source 


[mg.m-3]   


air,ann air,ann airPEClocal  =  Clocal  +  PECregional     (Equation R.16-27) 


 


Explanation of symbols 


Clocalair,ann annual average local concentration in air [mg.m-3] Equation R.16-26 


PECregionalair regional concentration in air [mg.m-3] Section R.16.6.6.8 


PEClocalair,ann annual average predicted environmental conc. in 
air 


[mg.m-3]  


 


The calculation of deposition flux is slightly more complex because of the dependence of the 
deposition flux on the fraction of the substance that is associated with the aerosols. In calculating 
the deposition flux, the releases from the two sources (direct and STP) are summed: 


    DEPstd  Fass- + DEPstd  Fass    Estp + Elocal  = DEPtotal gasaeraeraerairair  )(1   


(Equation R.16-28) 


365


Temission
  DEPtotal = DEPtotalann        (Equation R.16-29) 
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Explanation of symbols 


Elocalair local direct release rate to air during release episode [kg.d-1] Equation R.16-1 


Estpair local indirect release to air from STP during episode [kg.d-1] 
Equation R.16-
20 


Fassaer fraction of the substance bound to aerosol  [-]  Equation R.16-2 


DEPstdaer standard deposition flux of aerosol-bound compounds at a   


 source strength of 1 kg.d-1 [mg.m-2.d-1] 1.10-2  


DEPstdgas deposition flux of gaseous compounds as a function    


 of Henry's Law constant, at a source strength of 1 kg.d-1 [mg.m-2.d-1]  


 10logHENRY  -2:  5.10-4 


 -2 < 10logHENRY  2:  4.10-4 
 10logHENRY > 2:  3.10-4 


Temission Number of emission days equal to: 


Annual Use (kg.y-1) / Daily Use (kg.d-1)  


[d.y-1] 
Section 
R.16.3.2.1 


DEPtotal total deposition flux during release episode [mg.m-2.d-1]  


DEPtotalann annual average total deposition flux  [mg.m-2.d-1]  


 


R.16.6.6.2. Calculation of PEClocal for the aquatic compartment 


In this section, the following parameters are derived: 


 local concentration in surface water during release episode; 


 annual average local concentration in surface water. 


 


 


 


 


 


 


 


Figure R.16-7: Fate processes in the surface water 


The effluent of the sewage treatment plant is diluted into the surface water. Figure R.16-7 shows 
the most important fate processes of the aquatic compartment. For the calculations, the following 
assumptions are made: 


 complete mixing of the effluent in surface water is assumed as a representative exposure 
situation for the aquatic eco-system; 


 for the first approach in the local assessments, volatilisation, degradation, and sedimentation 
are ignored because of the short distance between the point of effluent   discharge and the 
exposure location. 
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The calculation of the PEClocal for the aquatic compartment involves several sequential steps (see 
also Figure R.16-7). It includes the calculation of the discharge concentration of a STP to a water 
body, dilution effects and removal from the aqueous medium by adsorption to suspended matter. 


Dilution in the receiving surface water and adsorption to suspended matter 


The distance from the point of discharge where complete mixing may be assumed will vary 
between different locations. A fixed dilution factor may be applied. Dilution factors are dependent 
on flow rates and the industry specific discharge flow. Due to the different seasonal, climatic and 
geographical conditions in the Member States, those dilution factors may vary over wide ranges. 
They have been reported in a range from 1 (e.g. dry riverbeds in summer) up to 100,000 (de Greef 
and de Nijs, 1990). The dilution factor is generally linked to the release scenario of the use 
category. For example, for consumer products an average dilution factor for sewage from 
municipal treatment plants of 10 is recommended. This is also regarded as a default dilution value 
for other types of substances if no specific data are available. 


When a substance is released to surface water predominately as particles (e.g. as precipitates or 
incorporated in small material pieces) this may lead to overestimation of PECsurface water and 
underestimation of PECsediment. If this is expected to occur it should be considered in the further 
evaluation (e.g. when comparing PEC with monitoring data and in the risk characterisation). 


In certain circumstances, it may be possible to identify specific release points which would allow 
the use of more precise information regarding the available distribution and fate processes. Such 
site-specific assessments should only be used when it is known that all the releases emanating 
from the particular point in the life-cycle e.g. manufacture, arise from a limited number of specific 
and identifiable sites. In these circumstances each specific point of release will need to be 
assessed individually. If it is not possible to make this judgement, then the default assumptions 
should be applied. In site-specific assessments, due account can be taken of the true dilution 
available to the given release as well as the impact of degradation, volatilisation, etc. in the 
derivation of the PEC. Normally, only dilution and adsorption to suspended sediment need to be 
considered but site-specific conditions may indicate that local distribution models can be used.  


It must be noted that with the assumption of complete mixing of the effluent in the surface water no 
account is taken of the fact that in reality in the mixing zone higher concentrations will occur. For 
situations with relatively low dilution factors this mixing-zone effect can be accepted. For situations 
with very high dilution factors, however, the mixing zones may be very long and the overall area 
that is impacted by the effluent before it is completely mixed can be very substantial. Therefore, in 
case of site-specific assessments the dilution factor that is applied for calculation of the local 
concentration in surface water should not be greater than 1000. 


If no measured data are available on the partition coefficient between suspended matter and water, 
Kpsusp, it can be estimated from the Koc of the substance, determined for other sorbents like soil 
or sediments (Section R.16.5.3.3) by taking into account different organic carbon contents of the 
media.  


For some substances it may be possible that PECs are calculated in water which are in excess of 
the water solubility. These results need to be interpreted carefully on a case-by-case basis. The 
concentration in surface water will not be corrected, but the result needs to be flagged. The PEC 
has to be interpreted based on the effects found in the aquatic toxicity tests. 


In a situation where a substance is released through several point sources into the same river, the 
resulting cumulative concentration may in a first approach be estimated by assuming it to be 
released from one point source. If this PEC leads to “concern” then refined approaches may be 
used, such as river flow models, e.g. OECD (1992) which address the specific release pattern as 
well as river parameters. 


The local concentration in surface water is calculated as follows: 
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DILUTION     SUSP  Kp +  
Clocal


 = Clocal
watersusp


eff
water


 )101( 6-
   (Equation R.16-30) 


Explanation of symbols 


Clocaleff  concentration of the substance in the STP effluent [mg.l-1] 
Equation R.16-
18 


Kpsusp solids-water partitioning coefficient of suspended matter  [l.kg-1]  
Equation R.16-6 


SUSPwater concentration of suspended matter in the river  [mg.l-1] 15 


DILUTION dilution factor  [-] 10 


Clocalwater   local concentration in surface water during release 
episode 


[mg.l-1]  


 


When considering the available dilution, account should be taken of the fluctuating flow-rates of 
typical receiving waters. The low-flow rate (or 10th percentile) should always be used. Where only 
average flows are available, the flow for dilution purposes should be estimated as one third of this 
average. When a site-specific assessment is appropriate, the actual dilution factor after complete 
mixing can be calculated from the flow rate of the river and the effluent discharge rate (this 
approach should only be used for rivers, not for estuaries or lakes): 


DILUTION =  
EFFLUENT  +  FLOW


EFFLUENT
stp


stp


    (Equation R.16-31) 


 
Explanation of symbols 


EFFLUENTstp effluent discharge rate of stp [l.d-1] 
Equation R.16-19 


FLOW flow rate of the river [l.d-1] data set 


DILUTION dilution factor at the point of complete mixing [-] (max. = 1000) 


 


For indirect human exposure and secondary poisoning, an annual average concentration in 
surface water is calculated: 


365


Temission
  Clocal = Clocal waterannwater,      (Equation R.16-32) 


Explanation of symbols 


Clocalwater  local concentration in surface water during release 
episode 


[mg.l-1] 
Equation R.16-30 


Temission Number of emission days equal to: 


Annual Use (kg.y-1) / Daily Use (kg.d-1)  


[d.y-1] 
Section R.16.3.2.1 


Clocalwater,ann  annual average local concentration in surface water [mg.l-1]  


 


The concentration at the regional scale (PECregionalwater) is used as background concentration 
for the local scale. Therefore, these concentrations are summed: 


water water waterPEClocal  =  Clocal  +  PECregional    (Equation R.16-33) 


water,ann water,ann waterPEClocal  =  Clocal  +  PECregional   (Equation R.16-34)  
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Explanation of symbols 


Clocalwater  local concentration in surface water during episode [mg.l-1] 
Equation R.16-
30 


Clocalwater,ann annual average concentration in surface water [mg.l-1] 
Equation R.16-
32 


PECregionalwater regional concentration in surface water [mg.l-1] Section 
R.16.6.6.8 


PEClocalwater predicted environmental concentration during episode [mg.l-1]  


PEClocalwater,ann annual average predicted environmental concentration [mg.l-1]  


 


Example R.16-2: Concentration in surface water  


 


See Section R.16.6.6.2 for detailed description of the model. 


Only the manufacturer M is discharging substance A to the STP. The substance A is incorporated 
in an article matrix and is not expected to be released from the article. 


For the assessment the background concentration is neglected. The local concentration in the 
surface water in the vicinity of the outlet of the STP, which is discharging to a river, can be 
estimated at: 


Lg
dm


dkg


DILUTIONQ


Elocal
PEC


stp


water
waterlocal /375.0


10/000,2


/0075.0
3, 







   


The PNECwater of substance A has been determined to 0.5 ug/L. As the PNEC value is higher than 
the PEClocal, water, it is concluded that the substance A does not exhibit a risk to the surface water. 


 


R.16.6.6.3.Calculation of PEClocal for the sediment compartment 


In this section, the following parameter is derived: 


 local concentration in sediment during the release episode. 


PEClocal for sediment can be compared to the PNEC for sediment dwelling organisms. The 
concentration in freshly deposited sediment is taken as the PEC for sediment, therefore, the 
properties of suspended matter are used. The concentration in bulk sediment can be derived from 
the corresponding water body concentration, assuming a thermodynamic partitioning equilibrium 
(see also Di Toro et al., 1991): 


sed
susp-water


susp
waterPEClocal  =  


K


RHO
  PEClocal    1000     (Equation R.16-35) 
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Explanation of symbols  


PEClocalwater concentration in surface water during release episode [mg.l-1] Equation R.16-33 


Ksusp-water suspended matter-water partitioning coefficient [m3.m-3] Equation R.16-7 


RHOsusp bulk density of suspended matter  [kg.m-3] Equation R.16-16 


PEClocalsed predicted environmental concentration in sediment [mg.kg-1]  


 
Highly adsorptive substances may not be considered adequately with the approach described 
above, as they are often not in equilibrium distribution between water and suspended matter 
because of their cohesion to the suspended matter; however they may be desorbed after ingestion 
by benthic or soil organisms. 


In the case when release to the surface water predominately occurs as particles this calculation 
may underestimate the sediment concentration. If this is expected to occur it should be considered 
in the further evaluation (e.g. when comparing PEC with monitoring data and in the risk 
characterisation). 


R.16.6.6.4. Calculation of PEClocal for the marine aquatic compartment 


The use of local marine exposure scenarios can be necessary for specific sites releasing directly 
into the sea. In such cases,  potential local releases to the marine environment can occur and, 
hence, it is necessary to perform a local exposure estimation for the local marine environment. 


Dilution and the presence (or absence) of a STP parameters have large influences on the local 
concentration in seawater (Clocalseawater). The calculation needs to consider whether effluents are 
treated in an STP or not.  


For discharges to a coastal zone, local dilution will be greater than in a freshwater river. First, initial 
dilution may occur if the density between the effluent and the saline receiving medium differs 
(Lewis, 1997). The initial dilution factor is usually around 10. Further dilution due to currents can 
also be assumed, particularly if the point of release is subject to tidal influences. In the Baltic or the 
Mediterranean sea, where there are almost no tidal influences compared to the Atlantic Ocean or 
the North Sea, only initial dilution may occur on calm days, but normally, further dilution due to 
currents is probable. Dilution factors of more than 500 have been determined from model 
simulations (based on current measurements) in the North Sea, 200 m away from the discharge 
point (e.g. Pedersen et al., 1994). 


In “site-specific” assessments, due account can be taken of the true dilution available to the given 
release as well as the impact of degradation, volatilisation, etc. in the derivation of the PEC. 
Normally, only dilution and adsorption to suspended sediment need be considered but site-specific 
conditions may indicate that valid local distribution models can be used. A realistic worst case 
dilution factor for discharges to a coastal zone of 100 may be assumed if no further information is 
available. The same estimation method as for inland exposure estimation can then be used to 
obtain the local concentration in seawater (Clocalseawater). 


 For estuaries, which are influenced by currents and tidal movements, it is assumed as a first 
approach that they are covered by either the inland or the marine risk assessment. Specific 
approaches (using higher tier models) can be used if needed.  


Then, the local concentration in seawater can be obtained with: 


DILUTION     SUSP  Kp +  
Clocal


 = Clocal
watersusp


eff
seawater


 )101( 6-


  (Equation R.16-36) 
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Explanation of symbols 


Clocaleff  concentration of the substance in the STP effluent [mg.l-1] 
Equation R.16-18 


Kpsusp solids-water partitioning coefficient of suspended matter  [l.kg-1]  Equation R.16-6 


SUSPwater concentration of suspended matter in the seawater  [mg.l-1] 15 


DILUTION dilution factor  [-] 100 


Clocalseawater   local concentration in seawater during release episode [mg.l-1]  


 


Kpsusp is derived as for inland risk assessment. For a specific estimation of the partitioning 
behaviour of substances in saltwater environments see Section R.16.5.3.4 


It is recognised that the dilution available to a discharge will also be related to the actual volume of 
that discharge. In the freshwater scenario, this discharge volume is standardised to a volume of 
2,000 m3/day ie. the outflow from a standard STP. It is therefore proposed that the discharge 
volume to the marine environment is also normalised at 2,000 m3/day such that the quantity of the 
substance discharged (in kg/day) is assumed, for modelling purposes, to be diluted into this 
volume prior to discharge.  


For indirect human exposure and secondary poisoning, an annual average concentration in 
surface water is calculated: 
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Temission
  Clocal = Clocal seawaterannseawater,      (Equation R.16-37) 


 
Explanation of symbols 


Clocalseawater  local concentration in seawater during release episode [mg.l-1] 
Equation R.16-36 


Temssion Number of emission days equal to: 


Annual Use (kg.y-1) / Daily Use (kg.d-1)  


[d.y-1] Section R.16.3.2.1 


Clocalseawater,ann  annual average local concentration in seawater [mg.l-1]  


 


The concentration at the regional scale (PECregionalseawater) is used as background concentration 
for the local scale. Therefore, these concentrations are summed: 


lPECregiona + Clocal = PEClocal seawaterseawaterseawater    (Equation R.16-38) 


lPECregiona + Clocal = PEClocal seawaterannseawater,annseawater,   (Equation R.16-39) 
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Explanation of symbols 


Clocalseawater  local concentration in seawater during episode [mg.l-1] 
Equation R.16-36 


Clocalseawater,ann annual average concentration in seawater [mg.l-1] 
Equation R.16-37 


PECregionalseawater regional concentration in seawater [mg.l-1] 
Section 
R.16.6.6.8 


PEClocalseawater predicted environmental concentration during episode [mg.l-1]  


PEClocalseawater,ann annual average predicted environmental concentration [mg.l-1]  


 


If relevant site-specific information is available, it can be used to improve the assessment. Some 
significantly different exposure situations need to be reviewed though: 


 substances released from offshore platforms. A harmonised mandatory control system for the 
use and reduction of the discharge of offshore substances is already agreed within OSPAR 
(OSPAR, 2000a; 2000b). For this specific exposure situation within the EU legislation, the 
methodology proposed by OSPAR can be taken into consideration18; 


 substances released from harbours, marinas, fish farms and dry-docks. Specific scenarios will 
have to be developed for these situations, which are most relevant for biocides. 


R.16.6.6.5. Calculation of PEClocal for the marine sediment compartment 


The concentration in freshly deposited sediment is taken as the PEC for sediment; therefore the 
properties of suspended matter are used. The concentration in bulk sediment can be derived from 
the corresponding water body concentration, assuming a thermo-dynamic partitioning equilibrium 
(Di Toro et al., 1991): 


1000 
seawater


susp


watersusp
sed PEClocal


RHO


K
PEClocal


    (Equation R.16-40) 
 
Explanation of symbols 


PEClocalseawater  Concentration in seawater during release episode [mg.l-1]  


Ksusp-water suspended matter-water partitioning coefficient [m3.m-3] 
Equation R.16-7 


RHOsusp bulk density of suspended matter [kg.m-3] 
Equation R.16-16 


PEClocalsed predicted environmental concentration in sediment [mg.kg-1]   


 


Highly adsorptive substances may not be considered adequately with the approach described 
above, as they are often not in equilibrium distribution between water and suspended matter 
because of their cohesion to suspended matter; however they may be desorbed after ingestion by 
benthic organisms. 


Suspended matter exposed to local releases can subsequently be transported over long distances 
and deposited to sediment in distant areas. Therefore, it is possible that areas unrelated to local 
settings are exposed to the same sediment concentrations as would be expected only in the 
immediate vicinity of the releases. This has especially to be taken into account when comparing 
measured concentrations to estimated concentrations. 


 
18 The methodology for assessing releases from platforms (e.g. CHARM-model) that has been developed in the context 
of these OSPAR decisions was not re-discussed in the context of the development of the present guidance document for 
marine risk assessment. 
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R.16.6.6.6.Calculation of PEClocal for the soil compartment 


In this section, the following parameters are derived: 


 local concentration in agricultural soil (averaged over a certain time period); 


 local concentration in grassland (averaged over a certain time period); 


 percentage of steady-state situation (to indicate persistency). 


Exposure estimation for the soil compartment is important with respect to exposure of terrestrial 
organisms. Furthermore, crops are grown on agricultural soils for human consumption, and cattle, 
producing meat and milk, are grazing on grasslands. Figure R.16-8 shows the most important fate 
processes in the soil compartment. 


 Guidance for calculating PEClocal in soil is given for the following exposure routes: 


 application of sewage sludge in agriculture; 


 dry and wet deposition from the atmosphere. 
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Figure R.16-8: Calculation of PECsoil 


 


Direct application of substances (on the basis of the maximum recommended application rate; e.g. 
pesticide adjuvants or fertilisers) is not taken into account. Guidance may need to be developed in 
the future. 


For sludge application to agricultural soil an application rate of 5,000 kg/ha dry weight per year is 
assumed while for grassland a rate of 1000 kg/ha/yr should be used. Sludge application is treated 
as a single event once a year. The contribution to the overall impact from wet and dry deposition is 
based on the release calculation of a point source (Section R.16.6.6.1) and is related to a 
surrounding area within 1000 m from that source. The deposition is averaged over the whole area. 


Atmospheric deposition is assumed to be a continuous flux throughout the year. It should be noted 
that the deposition flux is averaged over a year. This is obviously not fully realistic, since the 
deposition flux is linked to the release episode. Averaging is done to facilitate calculation of a 
steady-state level. Furthermore, it is impossible to indicate when the release episode takes place 
within a year: in the beginning of the growing season, any impact on exposure levels will be large, 
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after the growing season, the impact may well be insignificant. Therefore, averaging represents an 
appropriate scenario choice. 


The PEC in agricultural soil is used for two purposes: 


 for risk characterisation of terrestrial ecosystems 


 as a starting point for the calculation of indirect human exposure via crops and cattle products 
(see Section R.16.6.8 and Chapter R.17). 


There are several extensive numerical soil and groundwater models available (mainly for 
pesticides). These models, however, require a detailed definition of soil and environmental 
characteristics. This makes this type of models less appropriate for a generic risk assessment at 
EU-level. For the initial assessment, a simplified model is used. The top layer of the soil 
compartment is described as one compartment, with an average influx through aerial deposition 
and sludge application, and a removal from the box by degradation, volatilisation, leaching, and 
other processes if relevant. The concentration in this soil box can now be described with a simple 
differential equation.  


The initial concentration, Csoil(0), is governed by the input of the substance through sludge 
application. 


soil
soil air


dC
dt


 =  -  k  C  +  D                                                                (Equation R.16-41) 


Explanation of symbols 


Dair  aerial deposition flux per kg of soil [mg.kg-1.d-1] 
Equation R.16-42 


t  Time [d]  


k first order rate constant for removal from top soil [d-1] Equation R.16-46 


Csoil concentration in soil [mg.kg-1]  


 


In the formula above, the aerial deposition flux is used in mg substance per kg of soil per day. Dair 
can be derived by converting the total deposition flux (DEPtotalann) as follows: 


air
ann


soil soil


D  =  
DEPtotal


DEPTH   RHO


     (Equation R.16-42) 


 
Explanation of symbols 


DEPtotalann annual average total deposition flux [mg.m-2.d-1] 
Equation R.16-29 


DEPTHsoil mixing depth of soil [m] Table R.16-11 


RHOsoil bulk density of soil [kg.m-3] 
Equation R.16-16 


Dair aerial deposition flux per kg of soil [mg.kg-1.d-1]  


 
The differential Equation R.16-41 has an analytical solution, given by: 


e   C - 
k


D  - 
k


D = t C t k -
soil


airair
soil 




  (0))(   (Equation R.16-43) 
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With this equation, the concentration can be 
calculated at each moment in time, when the 
initial concentration in that year is known. 


 


 


 


 


 


 


 


Figure R.16-9: Accumulation in soil due to several years of sludge application 


 


Accumulation of the substance may occur when sludge  is applied over consecutive years. This is 
illustrated in. As a realistic worst-case exposure scenario, it is assumed that sludge is applied for 
10 consecutive years. To indicate for potential persistency of the substance, the percentage of the 
steady-state situation is calculated. As shown in Figure R.16-9 the concentration in soil is not 
constant in time. 


The concentration will be high just after sludge application (in the beginning of the growth season), 
and lower at the end of the year due to removal processes. Therefore, for exposure of the 
endpoints, the concentration needs to be averaged over a certain time period. Different averaging 
times should be considered for these endpoints: for the ecosystem a period of 30 days after 
application of sludge is used. In order to determine biomagnification effects and indirect human 
exposure, it is more appropriate to use an extended period of 180 days. 


This averaging procedure is illustrated in Figure R.16-10 where the average concentration is given 
by the area of the shaded surface, divided by the number of days. 
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Figure R.16-10: The concentration in soil after 10 years.  


The shaded area is the integrated concentration over a period of 180 days 


The local concentration in soil is defined as the average concentration over a certain time period T. 
The average concentration over T days is given by: 


soil soilClocal  =  
T


   C  (t) dt
T1
0


        (Equation R.16-44)  


 
   


Solving this equation for the range 0 to T gives the final equation for the average concentration in 
this period: 


 kTair
soil


air
soil e-     


k
D -  C  


T k
 + 


k
D = Clocal











1(0)
1


    (Equation R.16-45) 


 


Explanation of symbols  


Dair  aerial deposition flux per kg of soil [mg.kg-1.d-1] (Equation R.16-
42) 


T averaging time [d] Table R.16-11 


k first order rate constant for removal from top soil [d-1] (Equation R.16-
46) 


Csoil (0) initial concentration (after sludge application) [mg.kg-1] (Equation R.16-
53) 


Clocalsoil average concentration in soil over T days  [mg.kg-1]  


 
Derivation of the removal rate constants 


The total rate constant for removal is made up of several parts: 


 biodegradation rate constant; 
 volatilisation of substance from soil; 
 leaching to deeper soil layers. 
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Other removal processes may be important in some cases (e.g. uptake by plants). If rate constants 
are known for these processes, they may be added to the total removal. The overall removal rate 
constant is given by: 


soilleachvolat kbio k k = k         (Equation R.16-46) 


 
Explanation of symbols  


kvolat pseudo-first order rate constant for volatilisation from soil [d-1] (Equation R.16-47) 


kleach pseudo-first order rate constant for leaching from top 
soil 


[d-1] (Equation R.16-48) 


kbiosoil pseudo-first order rate constant for biodegradation in 
soil 


[d-1] Equation R.16-13 


k first order rate constant for removal from top soil [d-1]  


 
The rate constant for diffusive transfer from soil to air is estimated as the reciprocal of the  sum of 
mass transfer resistances at the air- and soil sides of the soil/air interface. Given a substance-
independent air-side partial mass transfer coefficient, kaslair, and the soil-referenced overall mass 
transfer coefficient, kaslsoil, the rate constant for volatilization, kvolat i, becomes: 


soil
soilwatersoilwaterairairvolat


DEPTH
kaslKKkaslk


















1


/*


11
  (Equation R.16-47) 


 
Explanation of symbols  


kaslair partial mass transfer coeff. at air-side of the air-soil 
interface 


[m.d-1] 120 


kaslsoil partial mass transfer coeff. at soilair-side of the air-soil int. [m.d-1] Equation R.16-59 


Kair-water air-water equilibrium distribution constant  [m3.m-3] Equation R.16-5 


Ksoil-water soil-water partitioning coefficient [m3.m-3] Equation R.16-7 


DEPTHsoil mixing depth of soil  [m]   


kvolat pseudo first-order rate constant for volatilisation from soil  [d-1]  


 
A pseudo first-order rate constant for leaching can be calculated from the amount of rain flushing 
the liquid-phase of the soil compartment: 


DEPTH  K


RAINrate  Finf
 = k


soilwater-soil


soil
leach






   (Equation R.16-48) 


 


Explanation of symbols  


Finfsoil fraction of rain water that infiltrates into soil  [-] 0.25 


RAINrate rate of wet precipitation (700 mm/year) [m.d-1] 1.9210-3 


Ksoil-water soil-water partitioning coefficient  [m3.m-3] Equation R.16-7 


DEPTHsoil mixing depth of soil  [m]  


kleach pseudo first-order rate constant for leaching from soil layer [d-1]  
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Derivation of the initial concentration after 10 years of sludge application 


As a realistic worst-case assumption for exposure, it is assumed that sludge application takes 
place for 10 consecutive years. To be able to calculate the concentration in this year averaged 
over the time period T (Equation R.16-45), an initial concentration in this year needs to be derived. 
For this purpose, the contributions of deposition and sludge applications are considered 
separately. 


The concentration due to 10 years of continuous deposition only, is given by applying Error! 
Reference source not found. with an initial concentration of zero and 10 years of input: 


e  
k


D - 
k


D =  Cdep k   -airair
 soil






10  365
10 (0)      (Equation R.16-49) 


 
For sludge application, the situation is more complicated as this is not a continuous process. The 
concentration just after the first year of sludge application is given by: 


soil 
sludge sludge


soil soil


Csludge   =  
C   APPL


DEPTH   RHO
1 (0)








     (Equation R.16-50) 


 
Explanation of symbols 


Csludge concentration in dry sewage sludge [mg.kg-1] Equation R.16-21 


APPLsludge dry sludge application rate [kg.m-2.yr-1] Table R.16-11 


DEPTHsoil mixing depth of soil [m] Table R.16-11 


RHOsoil bulk density of soil [kg.m-3] Equation R.16-16 


Csludgesoil 1 
(0) 


concentration in soil due to sludge in first year at t=0 [mg.kg-1]  


 
The fraction of the substance that remains in the top soil layer at the end of a year is given by: 


Facc =  e-  k365         (Equation R.16-51) 
Explanation of symbols 


k first order rate constant for removal from top soil [d-1] Equation R.16-46 


Facc fraction accumulation in one year [-]  


 
At the end of each year, a fraction Facc of the initial concentration remains in the top-soil layer. 
The initial concentration after 10 applications of sludge is given by: 


 soil soil n = 
nCsludge   =  Csludge      +   Facc  10 1 1


9
(0) (0) 1    (Equation R.16-52) 


 
The sum of both the concentration due to deposition and sludge is the initial concentration in year 
10: 


soil soil soil C   =  Cdep   +  Csludge  10 10 10(0) (0) (0)     (Equation R.16-53) 


 
This initial concentration can be used in Equation R.16-44 to calculate the average concentration in 
soil over a certain time period. 


Indicating persistency of the substance in soil 
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Ten consecutive years of accumulation may not be sufficient for some substances to reach a 
steady-state situation. These substances may accumulate for hundreds of years. To indicate 
potential problems of persistency in soil, the fraction of the steady-state concentration can be 
derived: 


Fst - st =  
C  


C  
soil 


soil 


10 (0)


(0)


        (Equation R.16-54) 


 


 


Explanation of symbols  


Csoil 10 (0) initial concentration after 10 years [mg.kg-1] (Equation R.16-53) 


Csoil  (0) initial concentration in steady-state situation [mg.kg-1] (Equation R.16-55) 


Fst-st fraction of steady-state in soil achieved [-]  


 
The initial concentration in the steady-state year is given by: 


soil 
air


soil C   =  
D
k


 +  Csludge    
 -  Facc


 (0) (0)
1


11     (Equation R.16-55) 


 
Explanation of symbols 


Dair  aerial deposition flux per kg of soil [mg.kg-1.d-1] (Equation R.16-42) 


k first order rate constant for removal from top soil [d-1] (Equation R.16-46) 


Facc fraction accumulation in one year [-] (Equation R.16-51) 


Csludgesoil 1 


(0) 
concentration in soil due to sludge in first year at t=0 [mg.kg-1] (Equation R.16-50) 


Csoil(0) initial concentration in steady-state situation [mg.kg-1]  


 


Calculation of PEClocalsoil 


For soil, three different PECs are calculated, for different endpoints (Table R.16-11).  


Table R.16-11: Characteristics of soil and soil-use for the three different endpoints 


 Depth of soil 
compartment 


Averaging 
time 


Rate of sludge 
application 


Endpoint 


 [m] [days] [kgdwt
.m-2.year-1]  


PEClocalsoil 0.20 30 0.5 terrestrial ecosystem 


PEClocalagr. soil 0.20 180 0.5 crops for human 
consumption 


PEClocalgrasslan


d 
0.10 180 0.1 grass for cattle 


 


The “depth of soil” represents the depth range for the top soil layer which is of interest. The depth 
of 20 cm is taken because this range usually has a high root density of crops, and represents the 
ploughing depth. For grassland, the depth is less since grasslands are not ploughed. The 
averaging period of 180 days for crops is chosen as a representative growing period for crops. For 
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grassland this period represents a reasonable assumption for the period that cattle is grazing on 
the field. For the ecosystem a period of 30 days is taken as a relevant time period with respect to 
chronic exposure of soil organisms.  


The concentration at the regional scale is used as background concentration for the local scale. 
For this purpose, the concentration in unpolluted soil needs to be applied (“natural soil”, only input 
through deposition). Otherwise, sludge application is taken into account twice. 


soil soil natural soilPEClocal  =  Clocal  +  PECregional    (Equation R.16-56)  
 


 
Explanation of symbols 


Clocalsoil Local concentration in soil [mg.kg-1] (Equation R.16-44) 


PECregionalnatural soil regional concentration in natural soil [mg.kg-1] Section R.16.6.6.8 


PEClocalsoil predicted environmental conc. in soil [mg.kg-1]  


 
The equation for deriving the concentration in the pore water is:  


soil, porew
soil soil


soil-water


PEClocal  =  
PEClocal   RHO


K   





 1000
    (Equation R.16-57)  


Explanation of symbols 


PEClocalsoil predicted environmental conc. in soil [mg.kg-1] (Equation R.16-56)
  


 


Ksoil-water soil-water partitioning coefficient  [m3.m-3]  (Equation R.16-6 


RHOsoil bulk density of wet soil [kg.m-3] (Equation R.16-16) 


 


PEClocalsoil,porew predicted environmental conc. in porewater [mg.l-1]  


R.16.6.6.7. Calculation of concentration in groundwater 


In this section, the following parameter is derived: 


 local concentration in groundwater. 
 
The concentration in groundwater is calculated for indirect exposure of humans through drinking 
water. For the calculation of groundwater levels, several numerical models are available (mainly for 
pesticides). These models, however, require a characterisation of the soil on a high level of detail. 
This makes these models less appropriate for the initial standard assessment. Therefore, as an 
indication for potential groundwater levels, the concentration in porewater of agricultural soil is 
taken. It should be noted that this is a worst-case assumption, neglecting transformation and 
dilution in deeper soil layers. 


grw agr.soil, porewPEClocal  =  PEClocal       (Equation R.16-58) 
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Explanation of symbols 


PEClocalagr.soil,porew predicted environmental conc. in porewater [mg.l-1] Equation R.16-57 


PEClocalgrw predicted environmental conc. in 
groundwater 


[mg.l-1]  


 


In order to illustrate the calculation methodology, an example on the calculations is given below 
(continued from the previous example). 


Example R.16-3: Concentration in agricultural soil 


 


When estimating the concentration in agricultural soil, the deposition from air (Dair) should also be 
considered. However, as the substance A is involatile this is not relevant for this situation. 


From the lookup-tables in this Guidance Document (Appendix R.16-3) the fraction discharged to 
sludge can be found at Fstpsludge 0.03. The same release fraction can be estimated using the model 
SimpleTreat.  


 


 


The concentration in sludge is calculated to: 


SLUDGERATE


ElocalFstp
Csludge rwastewatesludge


610
  


SLUDGERATE is the rate of sewage sludge production. SLUDGERATE = 710 kg/d for the 
standard sewage treatment plant,  


The concentration is sludge is calculated to: 


kg


mg


d


kg
kg


mg


d


kg


Csludge 64.2
710


100625.003.0 6






  


The concentration contribution to the soil concentration for one sludge application is calculated by: 


soilsoil


sludge
soil RHODEPTH


APPLCsludge
Csludge






 )0(  


APPLsludge is the dry sludge application rate. Default value is 0.5 kg/m2/yr (when assessing the 
terrestrial ecosystem) 


DEPTHsoil is the mixing depth of soil. Default value is 0.2 m. 
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RHOsoil is the bulk density of soil. Default value is 1700 kg/m3 


kg


mg


m


kg
m


yr
yrm


kg


kg


mg


Csludgesoil 004.0
17002.0


15.064.2


)0(


3


2











  


 


The substance will be removed from the soil by leaching (kleach), degradation (kbiosoil) and 
volatilization (kvolat). The total rate constant (k) is calculated from 


volatsoilleach kkbiokk   


soilwatersoil


soil
leach DEPTHK


RAINrateF
k










inf
 


Finfsoil: fraction of rain water that infiltrates into soil. Default value is 0.25 


RAINrate: the rate of wet precipitation. Default value is 1.9210-3 m/d 


Ksoil-water: soil-water partitioning coefficient. For this substance, having calculated the Koc from 
the QSAR assuming that the substance belongs to the group “Predominantly hydrophobics”, Kpsoil 
is estimated atKsoil-water is calculated at 10.4 m3/m3 


1-


3


3


3


d 0.0002


2.04.10


1092.125.0













m
m


m
d


m


kleach  


kbiosoil is found from the half-life in soil (DT50biosoil), which is 30 days in Table R.16-6 (readily 
biodegradable substance, Kpsoil<100 l/kg): 


11 023.0
30


)2ln(


50


)2ln(   dd
bioDT


kbio
soil


soil  


As the substance is involatile: kvolat=0 d-1 


 


The total rate of removal is thus: k=0.023 d-1+0.0002d-1+0 d-1 =0.023d-1 


 


The fraction of the substance that remains in the top soil layer at the end of a year is: 


0.0002023.0365365   eeFacc k  


 


The initial concentration after 10 appplications of sludge is calculated at: 


kg


mg


kg


mg
FaccCsludgeC
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n
soilsoil 003.00002.01003.01)0(
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The average concentration in soil during the first 30 days after the sludge application at year 10 is 
calculated at: 
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The PEClocalsoil is calculated by adding Clocalsoil to the regional concentration in natural soil, 
which is set to 0 mg/kg in this example. The PEClocalsoil = 0.002 mg/kg.  


PNECsoil of substance A has been determined to 0.10 mg/kg. As the PNEC value is higher than the 
PEClocalsoil, it is concluded that the substance A does not exhibit a risk to the soil ecosystem. 


 


R.16.6.6.8. Calculation of PECregional 


In this section, the following parameters are derived: 


 Regional exposure concentrations in all environmental compartments. 


Regional computations are done by means of multimedia fate models based on the fugacity 
concept. Models have been described by Mackay et al. (1992), Van de Meent (1993) and Brandes 
et al., 1996) (SimpleBox). These models are box models, consisting of a number of compartments 
(see Figure R.16-11) which are considered homogeneous and well mixed. A substance released 
into the model scenario is distributed between the compartments according to the properties of 
both the substance and the model environment. Several types of fate processes are distinguished 
in the regional assessment, as drawn in Figure R.16-11: 


 


 


 


 


 


 


 


 


 


 


Figure R.16-11: Regional calculations 


 release, direct and indirect (via STP) to the compartments air, water, industrial soil, and 
agricultural soil; 


 degradation, biotic and abiotic degradation processes in all compartments; 
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 diffusive transport, as e.g. gas absorption and volatilisation. Diffusive mass transfer between 
two compartments goes both ways, the net flow may be either way, depending on the 
concentration in both compartments; 


 advective transport, as e.g. deposition, run-off, erosion. In the case of advective transport, a 
substance is carried from one compartment into another by a carrier that physically flows from 
one compartment into the other. Therefore, advective transport is strictly one-way. 


  
Substance input to the model is regarded as continuous and equivalent to continuous diffuse 
release. The results from the model are steady-state concentrations, which can be regarded as 
estimates of long-term average exposure levels. The fact that a steady state between the 
compartments is calculated, does not imply that the compartment to which the release takes place 
is of no importance.  


In a Mackay-type level III model, the distribution and absolute concentrations may highly depend 
upon the compartment of entry. 


Advective import and export (defined as inflow from outside the model or outflow from the model 
environment) can be very important for the outcome of both regional and local model calculations. 
Therefore, the concentration of a substance at the “border” of the region must be taken into 
account. This is defined as the background concentration of a substance. The background 
concentration in a local model can be obtained from the outcome of the regional model. For 
substances with many relatively small point sources, this background concentration may represent 
a significant addition to the concentration from a local source. The background concentration in the 
regional model has to be calculated using a similar box model of a larger scale, e.g. with the size of 
the European continent. In this continental model, however, it is assumed that no inflow of air and 
water across the boundaries occurs. Furthermore it is assumed that all substance releases enter 
into this continental environment. The resulting steady-state concentrations are then used as 
transboundary or background concentrations in the regional model. The continental and regional 
computations should thus be done in sequence. 


For the PECregional calculation, in contrast to PEClocal, an average percentage connection rate to 
STPs should be included in the calculation. This leads to a more realistic estimation of the likely 
background concentration on a regional scale. For the purposes of the generic regional model, a 
STP connection rate of 80% (the EU average according to Appendix R.16-4) will be assumed. 


The results from the regional model should be interpreted with caution. The environmental 
concentrations are averages for the entire regional compartments (which were assumed well 
mixed). Locally, concentrations may be much higher than these average values. Furthermore, 
there is a considerable degree of uncertainty due to the uncertainty in the determination of input 
parameters (e.g. degradation rates, partitioning coefficients). 


Model parameters for PECregional 


When calculating the PECregional it is important which modelling parameters are chosen and what 
fraction of the total releases is used as release for the region. There are two different possibilities: 


 calculation of a PECregional on the basis of a standardised regional environment with agreed 
model parameters; 


 calculation of a PECregional on the basis of country specific model parameters. 
 
A standardised regional environment should be used for the first approach in the calculation of 
PECregional. When more specific information is available on the location of production /release 
sites, this information can be applied to refine the regional assessment. The second approach may 
sometimes result in a better estimation of the concentrations for a specific country. However, 
depending on the information on production site location, it will lead to a number of different PEC 
values which makes a risk characterisation at EU level more complicated.  
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Calculations are performed for a densely populated area of 200.200 km with 20 million inhabitants. 
The model parameters proposed for this standard region are given in Table R.16-12. It should be 
noted that it is extremely difficult to select typical or representative values for a standard European 
region. Therefore, the rationale behind the values of Table R.16-12 is limited. Nevertheless, these 
values present a starting point for the regional scale assessments. Characterisation of the 
environmental compartments for the regional model should be done according to the values 
in Table R.16-12. 


Table R.16-12: Proposed model parameters for regional model 


Parameter Value in regional model 


area of the regional system 4.104 km2 


area fraction of water 0.03 


area fraction of natural soil 0.27 


area fraction of agricultural soil 0.60 


area fraction of industrial/urban soil 0.10 


mixing depth of natural soil 0.05 m 


mixing depth of agricultural soil 0.2 m 


mixing depth of industrial/urban soil 0.05 m 


atmospheric mixing height 1000 m 


depth of water 3 m 


depth of sediment 0.03 m 


fraction of the sediment compartment that is aerobic 0.10 


average annual precipitation 700 mm.yr-1 


wind speed 3 m.s-1 


residence time of air  0.7 d 


residence time of water 40 d 


fraction of rain water infiltrating soil 0.25 


fraction of rain water running off soil 0.25 


EU average connection percentage to STP 80% 


 


The area fractions for water and for natural, agricultural and industrial/urban soils, are average 
values obtained from ECETOC (1994), supplemented with data received from Sweden and 
Finland. Data for Norway and Austria are obtained from the FAO statistical databases 
(http://www.fao.org/corp/statistics/en/). The residence time for air (defined as the time between air 
entering and leaving the region) of 0.7 days is derived from the wind speed of 3 m/s and the area 
of the region. The residence time of water of 40 days is selected as a reasonable average for the 
European situation.  


The amount of wastewater discharged, is the product of the amount of wastewater 
discharged per person equivalent and the number of inhabitants of the system. Using a flow 


per capita of 200 l.d-1 (equivalent to the value used in the SimpleTreat model, see Figure 
R.16-12) and a population of 20 million, this results in an additional water flow through the model 


environment of 4.0.106 m3.d-1. The inflow caused by inflowing riverwater, is 6.5.107 m3.d-1. 



http://www.fao.org/corp/statistics/en�
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In addition to the environmental characteristics of the region, selected intermedia mass transfer 
coefficients are required in the multimedia fugacity model to ensure comparability of the outcome 
with other models. These transfer coefficients are summarised in Table R.16-13. 


Table R.16-13: Intermedia mass transfer coefficients 


Parameter Value 


air-water interface: air side partial mass transfer coefficient  Equation R.16-68 


air-water interface: water side partial mass transfer coefficient  Equation R.16-69 


Aerosol deposition rate 0.001 m.s-1 


air-soil interface: air side partial mass transfer coefficient  1.39.10-3 m.s-1 


air-soil interface: soil side partial mass transfer coefficient  Equation R.16-59 


sediment-water interface: water side partial mass transfer coefficient  2.78.10-6 m.s-1 


sediment-water interface: pore water side partial mass transfer coefficient  2.78.10-8 m.s-1 


net sedimentation rate 3 mm.yr-1 


 


Mass transfer at air-soil and air-water interface on the regional and continental scale 


Soil–air interface  


A substance-dependent soil-side partial mass transfer coefficient (PMTC) at the soil-air interface 
kaslsoil (m.d-1) is deduced from the exponential concentration profile in an undisturbed soil: 

















p


soil
soilsoil d


Deff
Veffkasl       (Equation R.16-59) 


 
In undisturbed soil, processes of downward advection (pore water + small particles), diffusion (air, 
water, solids), and degradation take place simultaneously. These processes are included in 
Simplebox 3.0 (Den Hollander et al., 2004). The result is an exponential decrease of the 
concentration with depth, characterised by a substance-dependent penetration depth (dp) 
(Hollander,2004 and 2006). 
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soilFRssoilFRwsoilFRa ..1.        (Equation R.16-65) 


MOLW
DIFFgas


18
1057.2 5        (Equation R.16-66) 


 


MOLW
DIFFwater


32
100.2 9       (Equation R.16-67) 


 
Explanation of symbols 


MOLW molecular weight of the substance [kgc·mol-1]  


kdegsoil rate constant for degradation in bulk soil [d-1]  


RAINRATE average daily rate of wet precipitation [m·d-1] Table R.16-12 


Finfsoil fraction of precipitation that penetrates into the soil [-] Table R.16-12 


dp substance-dependent penetration depth [m] Equation R.16-60 


Veffsoil effective advection (with penetrating porewater) [m] Equation R.16-61 


Deffsoil effective diffusion coefficient [m2·d-1] Equation R.16-62 


FRa.soil mass fraction of the substance in the air phase of 
soil 


[-] Equation R.16-65 


FRw.soil mass fraction of the substance in the water phase 
of soil 


[-] Equation R.16-63 


FRs.soil mass fraction of the substance in the solid phase of 
soil 


[-] Equation R.16-64 


Fairsoil volume fraction of air in the soil compartment [mair
3·msoil


-3] Table R.16-9 


Fwatersoil volume fraction of water in the soil compartment [mwater
3·msoil


-3] Table R.16-9 


Fsolidsoil volume fraction of solids in the soil compartment [msolid
3·msoil


-3] Table R.16-9 


Kair-water air-water partitioning coefficient  [m3·m-3]  Equation R.16-5 


Ksoil-water soil-water partitioning coefficient  [m3·m-3]  Error! Reference 
source not found. 


DIFFgas molecular diffusivity of the substance in the gas 
phase 


[m2·d-1] Equation R.16-66 


DIFFwater molecular diffusivity of the substance in the water 
phase 


[m2·d-1] Equation R.16-67 


SOLIDadv.soil rate of advective downward transport of soil 
particles 


[m·d-1] 6.34·10-12 


SOLIDdiff.soil solid phase diffusion coefficient in the soil 
compartment 


[m2·d-1] 6.37·10-12 


kaslsoil partial mass-transfer coefficient at soil side at the 
air-soil interface 


[m·d-1]  


 


The maximum value for the penetration depth (dp) is set to 1 metre for all the three soil types on 
the regional scale. The minimum depth is set to the default soil depth (Table R.16-12). 


Water-air interface 


The partial mass transfer coefficients of the air-water interface depend on the windspeed of the 
system and the molecular weight of the substance: 
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335.0)
018.0


()2.03.0(01.0
MOLW


WINDSPEEDkawair     (Equation R.16-68) 


 


25.02 )
032.0


()0004.00004.0(01.0
MOLW


WINDSPEEDkawwater    (Equation R.16-69) 


Explanation of symbols 


MOLW molecular weight of the substance [kgc·mol-1]  


WINDSPEED average windspeed [m·d-1] Table R.16-12 


kawair partial mass-transfer coefficient at the air side of the 
air-water interface 


[m·d-1]  


kawwater partial mass-transfer coefficient at the water side of 
the air-water interface 


[m·d-1]  


 


PEC regional for the marine environment 


The impact of substances on the marine situation that are released from point and diffuse sources 
over a wider area can be assessed in a similar way as for the freshwater environment.  


To assess the potential impacts of multiple point and diffuse sources of substances on the marine 
environment a river plume in coastal sea water is considered as a marine regional generic 
environment as follows:  


An area of coastal sea that receives all the water from the rivers from the regional system. This 
seawater compartment is exchanging substances with the continental seawater compartment by 
dispersion and advection (a current of seawater flowing in a certain direction). The size of the 
coastal compartment is 40 km long, 10 km wide and 10 m deep. In addition to the input from the 
regional river water it receives 1% of the direct releases from the inland sources which is supposed 
to represent a relevant fraction of the sources that are located near the sea and also have direct 
releases into the sea compartment. Most of the relevant characteristics of the coastal compartment 
are similar to the freshwater compartment apart from the suspended matter concentration that is 
set to 5 mg/l. In the absence of specific information (e.g. from marine simulation tests) it is 
assumed that the biodegradation rate in the water column is approximately three times lower than 
in freshwater.  


This scenario can be modelled with a multi-media fate model that is used for the freshwater PEC 
calculations, modified to allow dispersive exchange between the coastal zone to the continental 
sea water. By default, mixing of river water into the coastal sea gives a dilution factor of 
approximately 10. As a result concentrations in coastal seawater are expected to be a factor of 10 
(for conservative substances) or more (for substances that react, volatilize or sediment) lower than 
in river water. The extent of degradation, volatilization, etc. in this coastal sea scenario is also 
incorporated in the multi-media model.  


The calculation of PECregional,marine according to this standard scenario may be sufficient for 
generic risk assessment If additional information is available on sources and releases and site-
specific information on the suspended matter concentration, the flow rate and the dispersion 
velocity, the generic assessment can be made more site-specific by overriding some of the default 
parameters or can even be replaced by site-specific models. The dispersion velocity greatly affects 
all calculated concentrations, while in addition the suspended matter content further affects the 
dissolved concentration in seawater for substances with a high log Kow. For the marine 
environment, models are available that can be used to assess the concentrations in certain specific 
compartments (bays, estuaries, regions) of the marine environment to which specific industrial 
sites discharge wastewater. 
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Model parameters for the continental concentration 


The continental box in principle covers all 27 EU countries and Norway and similar percentages for 
water and natural, agricultural and industrial/urban soils as given in Table R.16-12. All other 
parameters are similar to the ones given in the preceding tables. Release estimation to this 
continental box should be based on the EU-wide production volume of the substance. The 
resulting concentrations in water and air must be used as background concentrations (i.e. 
concentrations in water or air that enter the system) in the regional model. When the model is built 
according to Figure R.16-11 it is assumed that no inflow of the substance into the continental 
system takes place. More recent versions of multimedia models do also contain so-called global 
scales for different temperature regions, for instance moderate, tropic and arctic (see e.g. Brandes 
et al., 1996). In this case the continent is embedded in the moderate scale just like the region is 
embedded in the continent. The size of the total global scale is that of the northern hemisphere. 
The global scales allow for a more accurate estimation of continental concentrations although this 
effect tends to be marginal. However, the global scales provide more insight in the ultimate 
persistence of the substance. 


Table R.16-14: Parameters for the continental19 model 


Parameter Value in continental model 


area of the continental system 3.56.106 km2 


area fraction of water 0.03 


area fraction of natural soil 0.27 


area fraction of agricultural soil 0.60 


area fraction of industrial/urban 
soil 


0.10 


 


R.16.6.6.9. Decision on the environmental concentrations used for exposure estimation 


When PECs have been derived from both measured data and calculation, they are compared. If 
they are not of the same order of magnitude, analysis and critical discussion of divergences are 
important steps for developing an environmental risk assessment of existing substances. The 
following cases can be distinguished: 


 Calculated PEC  PEC based on measured concentrations 
 
 The result indicates that the most relevant sources of exposure were taken into 


account. For risk characterisation, the value with the highest confidence should be 
used; 


 Calculated PEC > PEC based on measured concentrations 
 
 This result might indicate that relevant elimination processes were not considered in the PEC 


calculation or that the employed model was not suitable to simulate the real environmental 
conditions for the regarded substance. On the other hand measured data may not be reliable 
or represent only the background concentration or PECregional in the regarded environmental 
compartment. If the PEC based on measured data has been derived from a sufficient number 
of representative samples then they should override the model predictions. However if it 


 
19 The parameters for the continental model are still based on the current 15 EU Member States and Norway  
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cannot be demonstrated for the calculated PEC that the scenario is not unrealistically worst-
case, the calculated PEC should be preferred. 


 Calculated PEC < PEC based on measured concentrations 
 


 This relation between calculated PEC and PEC based on measured concentrations can be 
caused by the fact that relevant sources of release were not taken into account when 
calculating the PEC, or that the used models were not suitable. Similarly, an overestimation of 
degradation of the compound may be the explanation. Alternative causes may be spillage, a 
recent change in use pattern or release reducing measures that are not yet reflected in the 
samples.  


If it is confirmed that the PEC based on measured concentrations is still representative for the 
exposure situation of the substance further work is needed to elucidate the exposure situation. 
Other reasons might cause the described divergence: 


 there is a transboundary influx; 
 a natural source exists; 
 the compound represents a metabolite of another substance; 
 a retarded remobilisation results from a pool present in other environmental compartments (e.g. 


from scrap or waste materials or former applications). 


If the measured values have passed the procedure of critical statistical and geographical 
evaluation, a high degree of confidence can be attributed to those data and they shall overwrite the 
calculated PECs. It is necessary to consider all environmental compartments when the 
measurements and predictions are made otherwise the possibility of chance agreement may be 
overlooked. 


R.16.6.7. Predators (secondary poisoning) 


R.16.6.7.1. Output 


The output of the calculations are predicted concentration in the food for the predators, i.e. the 
concentration in worms and fish. 


R.16.6.7.2. Input 


For fish-eating predators, the local and regional PECs for surface water (Sections R.16.6.6.2 and 
R.16.6.6.4), BCF for fish and BMF1/BMF2 (Section R.16.5.3.5) are needed. 


For worm-eating predators, the PEC for soil (Section R.16.6.6.6) and BCF for worms (Section 
R.16.5.3.5) are needed. 


Assessment whether exposure route is relevant 


The first step in the assessment strategy is to consider whether there are indications for 
bioaccumulation potential. These indications have been discussed in Section R.16.5.3.5. 


Subsequently, it is necessary to consider whether the substance has a potential to cause toxic 
effects if accumulated in higher organisms. This assessment is based on classifications on the 
basis of mammalian toxicity data, i.e. the classification Very Toxic (T+) or Toxic (T) or harmful (Xn) 
with at least one of the risk phrases R48 “Danger of serious damage to health by prolonged 
exposure”, R60 “May impair fertility”, R61 “May cause harm to the unborn child”, R62 “Possible risk 
of impaired fertility”, R63 “Possible risk of harm to the unborn child”, R64 “May cause harm to 
breastfed babies”. Here it is assumed that the available mammalian toxicity data can give an 
indication on the possible risks of the substance to higher organisms in the environment.  
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The current, either qualitative or quantitative, approach in the human health risk assessment for 
genotoxic carcinogens is not practicable in the environmental part. Tumor incidence rates for a 
genotoxic carcinogen and subsequent cancer risks are related to individual risks in man and it is in 
most cases difficult to link those effects to populations. Endangered species might be an exception, 
particularly those characterized by long-life-cycles where individuals may need to be protected to 
support survival of the species.  


It is not unlikely, however, that the conservative approach followed in the risk assessment for man 
indirectly exposed via the environment for genotoxic substances, will also be protective for 
individual top predators.  


If a substance is classified accordingly or if there are indications (e.g. endocrine disruption) then 
the substance should be considered as having the potential to cause toxic effects if accumulated in 
higher organisms.  


In conclusion, if a substance has a bioaccumulation potential and a low degradability (e.g. not 
readily biodegradable or not hydrolysable) and has also a potential to cause toxic effects if 
accumulated in higher organisms, a detailed assessment of secondary poisoning should be 
conducted (see also B.7.2.7). 


Fish-eating predators 


A schematic view of the assessment scheme for the exposure route water  aquatic organisms  
fish  fish-eating mammal or fish-eating bird described above is given in Figure R.16-12. 


 


 


 


 


 


Figure R.16-12: Assessment of secondary poisoning 


 
No specific assessment of the risk to fish as a result of the combined intake of contaminants from 
water and contaminated food (aquatic organism) is considered necessary as this is assumed to be 
covered by the aquatic risk assessment and the risk assessment for secondary poisoning of fish-
eating predators. 


The risk to the fish-eating predators (mammals and/or birds) is calculated as the ratio between the 
concentration in their food (PECoralpredator) and the no-effect-concentration for oral intake 
(PNECoral). The concentration in fish is a result of uptake from the aqueous phase and intake of 
contaminated food (aquatic organisms). Thus, PECoralpredator is calculated from the 
bioconcentration factor (BCF) and a biomagnification factor (BMF). Note that PECoralpredator could 
also be calculated for other relevant species that are part of the food of predators. 


The details of the individual assessment steps are described in the following sections. 


Calculation of a predicted environmental concentration in food 


The concentration of contaminant in food (fish) of fish-eating predators (PECoralpredator) is 
calculated from the PEC for surface water, the measured or estimated BCF for fish and the 
biomagnification factor (BMF): 
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BMFBCFPECPEC fishwaterpredatororal ,     (Equation R.16-70) 


 
 


 
Explanation of symbols 


PECoralpredator Predicted Environmental Concentration in food [mg.kgwet fish
-1] 


PECwater Predicted Environmental Concentration in water [mg.l-1] 


BCFfish bioconcentration factor for fish on wet weight 
basis 


[l.kgwet fish
-1] 


BMF biomagnification factor in fish [-] 


   


 
The BMF is defined as the relative concentration in a predatory animal compared to the 
concentration in its prey (BMF = Cpredator/Cprey). The concentrations used to derive and report 
BMF values should, where possible, be lipid normalised. 


An appropriate PECwater reflecting the foraging area of fish-eating mammals and birds should be 
used for the estimate. The foraging area will of course differ between different predators, which 
makes it difficult to decide on an appropriate scale. For example use of PEClocal may lead to an 
overestimation of the risk as fish-eating birds or mammals do also forage on fish from other sites 
than the area around the point of discharge. Also, biodegradation in surface water is not taken into 
account using PEClocal. However, using PECregional may have the opposite effect, as there may 
be large areas in the region with higher concentrations. It has therefore been decided that a 
scenario where 50% of the diet comes from a local area (represented by the annual average 
PEClocal) and 50% of the diet comes from a regional area (represented by the annual average 
PECregional) is the most appropriate for the assessment. 


Marine fish-eating predators and marine top-predators 


The principal endpoints for the secondary poisoning assessment are the predators and top 
predators that prey on organisms that are in direct contact with the marine aqueous phase and 
receive the substances from this source. A relatively simple food chain is modelled which consists 
of the marine water phase, marine food, marine fish and two separate levels of predators. This 
food chain is visualised in Figure R.16-13. As can be seen from this scheme risks for three 
different trophic levels need to be assessed:  


1.  risks to marine fish: No specific calculation needs to be performed for estimating the risk to 
marine fish as this is covered by the risk assessment for aquatic organisms.  


2. risks to marine predators: The risk to marine predators is calculated as the ratio between the 
concentration in their food (marine fish) and the no-effect concentration for oral intake 
(PNECoralpredator). The concentration in the marine fish (Cfish) is obtained from bioconcentration 
of the substance from the aqueous phase and (for very hydrophobic substances) as a result of 
bioaccumulation from the food the fish consumes (which consists of different types of aquatic 
organisms). Therefore, both a bioconcentration factor (BCF) and a biomagnification factor 
(BMF1) are used to calculate Cfish. Note that for the BCFfish also information for other organisms 
such as mussels may be considered.   


3. risks to marine top predators: The risk to marine top-predators is calculated as the ratio 
between the concentration in their food (marine predators) and the no-effect concentration for 
oral intake (PNECoraltop predator). Since very hydrophobic substances may biomagnify in the 
tissue and organs of the predator, for the calculation of the internal concentration of the 
predator an additional biomagnification factor (BMF2) must be applied. Note that no additional 
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BMF factor for the top predator itself is required since the comparison between PECoral and 
PNECoral is not based on internal concentrations but on intake rates. 


 
 


Figure R.16-13: Secondary poisoning food chain 


Assessment of secondary poisoning via the aquatic food chain 


It should be recognised that the schematic aquatic food chain water  aquatic organism  fish  
fish-eating bird or mammal is a very simplistic scenario as well as the assessment of risks for 
secondary poisoning based on it. Any other information that may improve the input data or the 
assessment should therefore be considered as well. For substances where this assessment leads 
to the conclusion that there is a risk of secondary poisoning, it may be considered to conduct 
additional laboratory tests (e.g. tests of bioaccumulation in fish or feeding studies with laboratory 
mammals or birds) in order to obtain better data.  


The simplified food chain is only one example of a secondary poisoning pathway. Safe levels for 
fish-eating animals do not exclude risks for other birds or mammals feeding on other aquatic 
organisms (e.g. mussels and worms). Therefore it is emphasised that the proposed methodology 
gives only an indication that secondary poisoning is a critical process in the aquatic risk 
characterisation of a substance. 


For a more detailed analysis of secondary poisoning, several factors have to be taken into account 
(US EPA, 1993; Jongbloed et al., 1994): 


 differences in metabolic rates between animals in the laboratory and animals in the field; 


 normal versus extreme environmental conditions: differences in metabolic rate under normal 
field conditions and more extreme ones, e.g. breeding period, migration, winter; 


 differences in caloric content of different types of food: cereals versus fish, worms or mussels. 
As the caloric content of fish is lower than cereals birds or mammals in the field must consume 
more fish compared to cereals for the same amount of energy needed leading to a higher body 
burden of the pollutant; 


 pollutant assimilation efficiency: differences in bioavailability in test animals (surface 
application of a test compound) and in the field (compound incorporated in food) and/or; 


 relative sensitivity of animals for certain substances: differences in biotransformation of certain 
compounds between taxonomic groups of birds or mammals. The US EPA uses a species 
sensitivity factor (SSF) which ranges from 1 to 0.01. 


Whether these factors should be used is still under debate. 


 


Assessment of secondary poisoning via the terrestrial food chain 
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Biomagnification may also occur via the terrestrial food chain. A similar approach as for the aquatic 
route can be used here. The food-chain soil  earthworm  worm-eating birds or mammals is 
used as has been described by Romijn et al. (1994).  


Since birds and mammals consume worms with their gut contents and the gut of earthworms can 
contain substantial amounts of soil, the exposure of the predators may be affected by the amount 
of substance that is in this soil. The PECoralpredator is calculated as: 


C =PEC earthwormpredator oral,  
     (Equation R.16-71) 


 
where Cearthworm is the total concentration of the substance in the worm as a result of bioaccumulation 
in worm tissues and the adsorption of the substance to the soil present in the gut. 


For PECsoil the PEClocal is used in which with respect to sludge application the concentration is 
averaged over a period of 180 days (see Section R.16.6.6.6). The same scenario is used as for the 
aquatic food chain, i.e. 50% of the diet comes from PEClocal and 50% from PECregional.  


Gut loading of earthworms depends heavily on soil conditions and available food (lower when high 
quality food like dung is available). Reported values range from 2-20 % (kg dwt gut/kg wwt voided 
worm), 10% can therefore be taken as a reasonable value. The total concentration in a full worm 
can be calculated as the weighted average of the worm’s tissues (through BCF and porewater) and 
gut contents (through soil concentration): 


 


 
gutearthworm


gutsoilearthwormporewaterearthworm
earthworm WW


WCWCBCF
C






                                  (Equation R.16-72) 


Explanation of symbols 


PECoralpredator Predicted Environmental Concentration in food [mg.kgwet earthworm
-1] 


BCFearthworm bioconcentration factor for earthworms on wet weight 
basis 


[L.kgwet earthworm
-1] 


Cearthworm concentration in earthworm on wet weight basis [mg.kgwet earthworm 
-1]  


Cporewater concentration in porewater  [mg.L-1] 


Csoil concentration in soil  [mg.kgwwt
-1] 


Wearthworm weight of earthworm tissue  [kgwwt tissue] 


Wgut weight of gut contents  [kgwwt] 


 


The weight of the gut contents can be rewritten using the fraction of gut contents in the total worm: 


soilgutearthwormgut CONVFWW        (Equation R.16-73) 


where:  


solidsolid


soil
soil RHOF


RHO
CONV



        (Equation R.16-74) 
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Explanation of symbols  


CONVsoil conversion factor for soil concentration wet-dry 
weight soil  


[kgwwt
.kgdwt


-1]   


Fsolid volume fraction of solids in soil  [m3.m-3] Table R.16-9 


Fgut fraction of gut loading in worm kgdwt
.kgwwt


-1 0.1 


RHOsoil bulk density of wet soil [kgwwt
.m-3]  (Equation R.16-16) 


 


RHOsolid density of solid phase [kgdwt
.m-3] Table R.16-9 


 


Using this equation, the concentration in a full worm can be written as: 


soilgut


soilgutsoilporewaterearthworm
earthworm CONVF


CONVFCCBCF
C









1
  (Equation R.16-75) 


 


When measured data on bioconcentration in worms is available the BCF factors can be inserted in 
the above equation. For most substances, however, these data will not be present and BCF will 
have to be estimated. For organic substances, the main route of uptake into earthworms will be via 
the interstitial water. Bioconcentration can be described as a hydrophobic partitioning between the 
pore water and the phases inside the organism and can be modelled according to the following 
equation as described by Jager (1998): 


  earthwormowearthworm RHOKBCF 012.084.0     (Equation R.16-76) 
 


where for RHOearthworm by default a value of 1 (kgwwt
.L-1) can be assumed. 


Jager (1998) has demonstrated that this approach performed very well in describing uptake in 
experiment with earthworms kept in water. For soil exposure, the scatter is larger and the 
experimental BCFs are generally somewhat lower than the predictions by the model. The reasons 
for this discrepancy are unclear but may include experimental difficulties (a lack of equilibrium or 


purging method) or an underestimated sorption.20 


Earthworms are also able to take up substances from food and it has been hypothesized that this 
process may affect accumulation at log Kow>5 (Belfroid et al., 1995). The data collected by Jager 
(1998), however, do not indicate that this exposure route actually leads to higher body residues 
than expected on the basis of simple partitioning. Care must be taken in situations where the food 
of earthworms is specifically contaminated (e.g. in case of high concentrations in leaf litter) 
although reliable models to estimate this route are currently lacking.  


The model was supported by data with neutral organic substances in soil within the range log Kow 
3-8 and in water-only experiments from 1-6. An application range of 1-8 is advised and it is 
reasonable to assume that extrapolation to lower Kow values is possible. The model could also be 
used for chlorophenols when the fraction in the neutral form was at least 5% and when both 
sorption and BCF are derived from the Kow of the neutral species. The underlying data are 
however too limited to propose this approach in general for ionised substances. 
 


20 According to certain studies some soil ingesting organisms may accumulate chemical substances not only from the 
soil pore water but also directly (possibly by extraction in the digestive tract) from the fraction of the substance adsorbed 
onto soil particles. This may become important for strongly adsorbing chemicals, e.g. those with a logKow > 3. For these 
compounds the total uptake may be underestimated. In other studies however it has been shown that soil digesters 
virtually only bioaccumulate the substance via the pore water, i.e. bioconcentrate chemical substances from the soil pore 
water. At present the latter process can be modelled by use of the equilibrium partitioning theory 
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R.16.6.8. Humans exposed indirectly via the environment 


R.16.6.8.1. Introduction 


Indirect exposure of humans via the environment may occur by consumption of food (fish, crops, 
meat and milk) and drinking water, inhalation of air and ingestion of soil. The different routes of 
exposure are illustrated in Figure R.16-14. 


Exposure via soil ingestion and dermal contact is not addressed in this guidance because they 
represent significant exposure routes only for specific situations of soil pollution. The indirect 
exposure is assessed by estimating the total daily intake of a substance based on the predicted 
environmental concentrations for (surface) water, groundwater, soil and air. 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Figure R.16-14: Schematic representation of the exposure routes considered in human exposure 


The calculation methods described serve primarily for screening purposes. The concentrations in 
the environmental compartments which are required as input data in the models for the calculation 
of the total daily intake via the different exposure routes should be derived on the basis of 
monitoring data and/or modelling by applying the approaches described in Section R.16.6. The 
concentration of a substance in food is related to its concentration in water, soil and air and to its 
potential for bioaccumulation and its biotransfer behaviour. The models for the estimation of daily 
intake allow the use of local or regional environmental concentrations, as appropriate. The 
methods require the use of a limited number of input parameters and can, if required, be adapted 
for specific human populations for which it may be necessary to assess the exposure separately. 
Standard default values for the input parameters are presented. 


Human behaviour shows an appreciable amount of variation between the different EU countries. 
But also within countries, large deviations occur between individuals. As a consequence, indirect 
exposure will vary greatly over the population we seek to protect. The choice of the exposure 
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scenario will have a major influence on the result of the assessment. This choice will always be a 
compromise as a scientifically sound solution is extremely difficult to obtain (this would involve 
elaborate statistical evaluation of human sourcing and mobility behaviour, as well as the 
distribution and intensity of all local sources). 


Indirect exposure is principally assessed on two spatial scales: locally near a point source of the 
substance, and regionally using averaged concentrations over a larger area. In the local 
assessment, all food products are derived from the vicinity of one point source, in the regional 
assessment, all food products are taken from the regional model environment. It should be noted 
that the local and regional environments are not actual sites or regions, but standardised 
environments as defined in Section R.16.6.4  and Section R.16.6.6.8. Clearly, the local scale 
represents a worst-case situation. People do not consume 100% of their food products from the 
immediate vicinity of a point source. 


Therefore, the local assessment represents a situation which does not exist in reality. However 
usually, one or two routes dominate the total exposure and local exposure through these routes 
may not be unrealistic. In contrast, the regional assessment represents a highly averaged 
exposure situation which cannot insure protection of individuals who consume food products from 
the vicinity of point sources. A regional assessment gives an indication of potential average 
exposure of the inhabitants of the region. In light of the above mentioned limitations, it is clear that 
a generic indirect exposure estimation, as required in this framework, can only be used to indicate 
potential problems. The assessment should be seen as a helpful tool for decision making and not 
as a prediction of human exposure actually occurring at some place or time. 


For an indirect exposure estimation on EU-level, a standard consumption pattern needs to be 
defined. Food consumption rates and patterns differ between EU Member States so it is impossible 
to select an average or worst-case EU country. To account for the fact that intake rates vary 
between countries, for each food product, the highest country-average consumption rate of all 
member states will be used. This will of course lead to a total food basket which is an unrealistic, 
worst-case scenario. In practice however, usually only one or two routes form the bulk of the indirect 
exposure. The fact that in the exposure scenario worst-case intake through other routes also occurs is 
therefore negligible. This makes this scenario appropriate as a first approach to indicate possible 
concern. The outcome of this assessment is comparable to assessing all countries separately (using 
average intakes), and taking the highest exposure level of all countries. 


It should be noted that extreme consumers of certain food products are not accounted for. Taking 
extreme consumption into account would lead to more severe worst-case local assessments since 
the entire food basket is already derived for 100% from the local standard environment. 


In a case where the regional assessment indicates reason for concern, there is a clear need for 
refinement of the assessment. In cases where the local assessment does not indicate a potential 
risk, there is no reason for concern. The situation is less clear in the grey area where a regional 
assessment does not give reason for concern, but the local assessment does. It should be noted 
that there is no testing strategy triggered by the indirect exposure estimation. Instead, when there 
is reason for concern in the local assessment only, a further analysis of the major exposure routes 
is required to investigate the realism of the local exposure scenario. As the most important routes 
are indicated by the assessment, this provides a clear starting point for refinement. 


R.16.6.8.2. Output 


The output of the calculations is regional and local total human doses via the environment of the 
substance. These values are to be compared with the DNEL values for external exposure. 
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R.16.6.8.3. Input 


The data needed for the calculations are PEC-values derived in the distribution calculation (section 
8.3-8.4). The needed PEC-values are given in Table R.16-15. 


In addition to the data required for the environmental exposure estimation (see Section R.16.6), the 
bioconcentration factor (BCF), soil accumulation factors (BSAFs), human intake rates of crops, 
milk and meat are required. Default values for the latter (from EUSES) are given in Table R.16-16. 


Table R.16-15: Environmental concentrations used as input for indirect exposure calculations 


Compartment Local assessment Regional assessment 


surface water annual average concentration after 
complete mixing of STP-effluent 


steady-state concentration in surface 
water 


air annual average concentration at 100 m 
from source or STP (maximum) 


steady-state concentration in air 


agricultural soil concentration averaged over 180 days 
after 10 years of sludge application 
and aerial deposition 


steady-state concentration in 
agricultural soil 


porewater concentration in porewater of 
agricultural soil as defined above 


steady-state concentration in 
porewater of agricultural soil 


groundwater concentration in porewater of 
agricultural soil as defined above 


steady-state concentration in 
porewater of agricultural soil 


 


Table R.16-16: Human daily intake of food and water  (from EUSES) 


Food Intake 


Drinking water 2 l/d 


Fish 0.115 kg/d 


Leaf crops (incl. Fruit and cereals) 1.2 kg/d 


Root crops 0.384 kg/d 


Meat 0.301 kg/d 


Dairy products 0.561 kg/d 


 
Assessment whether indirect exposure route is relevant 


Assessment of indirect exposure is generally only conducted if: 


 the tonnage >1,000 t/y or  
 the tonnage >100 t/Y and the substance is classified  


o as “Toxic” with a risk phrase “R48”; or  
o as a carcinogen or mutagen (of any category); or  
o as toxic to reproduction (category 1 or 2). 


 


Assessment of the concentrations in intake media (food, water, air and soil) 


Currently, the scenario for indirect human exposure cannot take into account exposure from aquatic 
organisms apart from fish, because to date an internationally validated bioaccumulation standard test 
is only available for fish and consumption data on aquatic organisms other than fish are scarce. 
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A general description of the different relevant exposure routes and guidance for the assessment of 
the resulting indirect exposure is given in the following sections.  


R.16.6.8.4. Exposure via the environmental compartments 


Exposure via inhalation of air 


This exposure route can contribute significantly to the total exposure for volatile compounds. 


The concentration in the intake medium (air) can be calculated with distribution models of Section 
R.16.6.6.1. 


Only the intake scenario chosen has important consequences on exposure through this route. It is 
proposed to follow a worst case, but transparent, scenario: continuous, chronic exposure of 
humans to the air concentration (which is assumed constant). Exposure through inhalation will be 
summed with exposure through oral routes. 


Exposure via soil ingestion and dermal contact 


These exposure routes will not be handled in this context while exposure through these routes is 
usually very unlikely. Only in cases of extremely polluted soils (e.g. in dump sites or through 
calamities) can these routes provide significant contributions to the total exposure. 


Exposure via drinking water 


Drinking water can be prepared from surface water or from groundwater. Groundwater can be 
contaminated through leaching from the soil surface, surface water can be polluted through direct 
or indirect release. Hrubec and Toet (1992) evaluated the predictability of the fate of organic 
substances during drinking water treatment. One of their conclusions was that groundwater 
treatment, which is generally not intended for removal of organic substances, can be neglected. 
The accuracy of the predicted removal efficiencies for surface water treatment is rather low. This is 
mainly due to uncertainties in the most effective treatment processes (such as activated carbon 
filtration). 


R.16.6.8.5. Exposure via food consumption 


Assessing concentrations in food products (in this context fish, leaf crops, root crops, meat and 
dairy products) in initial or intermediate screening stages usually involves calculation of 
bioconcentration (BCF) or biotransfer factors (BTF). These are defined as the external exposure 
(as a concentration or a dose) divided by the internal concentration in the organisms. The use of 
fixed factors implies that these factors describe a steady-state situation in which the exposure 
period is assumed long enough to reach a steady-state. 


It should be noted that reliable (and relevant) experimental bioconcentration factors are always 
preferred above estimated factors. 


Bioconcentration in fish 


Fish, residing in contaminated surface water, are able to take up appreciable amounts of 
(especially lipophilic) substances through the gills or through their food. The concentration in fish 
may be orders of magnitude greater than the concentration in water. The bioconcentration factor in 
fish is found to be well correlated with the octanol-water partitioning coefficient (Kow), indicating 
that lipid or fat is the main dissolving medium. The estimation of fish-water bioconcentration is 
more specifically discussed in Section R.16.5.3.5. 


Biotransfer from soil and air to plants 


Plant products form a major part of the food products for humans and cattle. Contamination of 
plants will therefore have significant influence on the exposure of humans. When trying to predict 
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concentrations in plant tissues, one will immediately encounter several important conceptual 
problems: 


 there are hundreds of different plant species forming the heterogenous group of food crops. 
Furthermore, varietal differences can also account for large differences;  


 different tissues from plants are consumed (roots, tubers, fruit, leaves);  
 crops differ in contaminant exposure, many crops are for instance grown in greenhouses; 
 crops can be exposed through uptake from the soil, but also through gas uptake and aerial 


deposition. 
 
From the above it may be clear that a modelling approach can only give a rough approximation of 
the concentrations in plants. To account for the predicted variety in plant products, it is proposed to 
distinguish between tuberous plants and leaf crops. Furthermore, the exposure of plants should 
include the soil route, as well as the air route. 


Uptake from soil is, in general, a passive process governed by the transpiration stream of the plant 
(in case of accumulation in leaves) or physical sorption (in case of roots). Uptake into the leaves 
from the gaseous phase can be viewed as a passive process, in which the leaves components (air, 
water, lipids) equilibrate with the air concentration. A general form of steady state partitioning, 
coefficient) between these compartments is given by Riederer (1990). Kow and Kaw (the air-water 
partitioning coefficient) are used to assess the distribution between the air and the plant. It is 
proposed to use the modelling approach of Trapp and Matthies (1995) to estimate levels in leaves 
and roots due to uptake from soil and air. 


Biotransfer to meat and milk 


Lipophilic substances are known to accumulate in meat, and can be subsequently transferred to 
milk. Cattle can be exposed to substances in grass (or other feed) with adhering soil, drinking 
water, and through inhalation of air. Biotransfer factors can be defined as the steady-state 
concentration in meat, divided by the daily intake of the substance. Travis and Arms (1988) 
calculated biotransfer factors for cow's meat and milk by log-linear regression on a number of 
substances (28 for milk and 36 for beef). 


Even though the theoretical background is limited, these factors provide a useful tool in risk 
assessment. It is proposed to use the same exposure estimates for air and crops which have been 
derived for human exposure for cattle, and the same soil concentration as for plants. 


It should be noted that no distinction is made between different milk products like cheese or 
yoghurt. For all dairy products, the concentration in milk is used. 


R.16. 6.8.6. Total daily intake for humans 


If concentrations in the intake media are calculated, the total daily intake of humans can be 
estimated from the daily intake rate of each medium by summing the contribution of each medium.  


R.16.7. Tools based on models presented in section R.16.6 


R.16.7.1. EUSES 


EUSES (2.1) and a manual to the program can freely be downloaded from the internet 
(http://ecb.jrc.it/euses) and can be run on a normal PC. EUSES can be used for the environmental 
exposure estimation with the release estimation from Section R.16.3. Besides the release 
estimation, only a few data on substance properties are needed to calculate PECs at Tier 1. If the 
use of default exposure estimates do not lead to a conclusion of safe use in the first tentative ES, a 
higher Tier assessment is possible for example by including more specific information on releases 
(Section R.16.3) and improved data on substance properties (Section R.16.8).  



http://ecb.jrc.it/euses�
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Currently a new CHEmical Safety Assessment and Reporting tool (CHESAR) is being developed 
by ECHA. The CHESAR tool is intended to help the registrant to perform a CSA. A new dedicated 
release module (based on the present guidance) and the EUSES model are implemented in 
CHESAR in order to estimate PECs and human daily intake of a substance via the environment, 
both at the local and regional scale.  


 


Input (Tier 1 assessment)  


For Tier 1 assessments of environmental distribution, the information described in Table R.16-17 
should be collected (more information on fate may be needed for metals and metal compound, see 
Appendix R.7.13-2). 
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Table R.16-17: Information requirements for Tier 1 assessment of environmental distribution 


Parameter Description Source 


MOLW Molecular weight Technical dossier – chapter 2 


MP Melting point of substance Technical dossier– chapter 7 


BP Boiling point of substance Technical dossier– chapter 7 


VP Vapour pressure of substance Technical dossier– chapter 7 


SOL Water solubility of substance Technical dossier– chapter 7 


KOW Octanol water partition coefficient of 
substance 


Technical dossier– chapter 7 (not 
inorganics) 


Kpsoil Soil-water partition coefficient. As a default, 
EUSES calculates the parameter on the 
basis of KOW. For inorganic substances 
however, Kpsoil should be measured 
directly, because other sorption 
mechanisms, like sorption to mineral 
surfaces play in important role. 


Technical dossier –adsorption-
desorption screening – chapter 9 


See also Section R.16.5.3.3 


Kpsed  


 


Sediment-water partition coefficient. As a 
default, EUSES calculates the parameter 
on the basis of KOW. For inorganic 
substances however, Kpsed should be 
measured directly, because other sorption 
mechanisms, like sorption to mineral 
surfaces play in important role. 


Technical dossier –adsorption-
desorption screening– chapter 9 


See also Section R.16.5.3.3 


Kpsusp Solids-water partition coefficient in 
suspended matter. As a default, EUSES 
calculates the parameter on the basis of 
KOW. For inorganic substances however, 
Kpsusp should be measured directly, 
because other sorption mechanisms, like 
sorption to mineral surfaces play in 
important role. 


Technical dossier –adsorption-
desorption screening– chapter 9 


See also Section R.16.5.3.3 


Biode-
gradability 


Results of screening test on 
biodegradability. Not relevant for inorganic 
substances. 


Technical dossier– chapter 9 


See also Sections R.16.5.4.4, 
R.16.5.4.5, R.16.5.4.7 


Ej,localIU,j Local release to compartment j (j: water, 
air, soil) from identified use 


Release estimation based on use 
scenario 


See Section R.16.3 


Regional 
Releasei by 
use 


Regional release from source and identified 
use to compartment j (j: water, air, soil)} 


Release estimation based on 
exposure scenario 


See Section R.16.3 
 


Output 


The output of the Tier 1 consists of the predicted environmental concentrations (PECs) for 
environmental risk assessment (see Table R.16-18). EUSES can prepare an electronic report of all 
the input and output data in a Word or Excel format. It is not possible to print a report in a selected 
format, e.g., where only data for the Tier 1 assessment are shown.  


Nevertheless, it is possible to program a macro in Word or Excel that can select the lines 
containing the information needed for the chemical safety assessment 
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Table R.16-18 EUSES – output: Predicted environmental concentrations, PECs 


 Parameter Destination 


PECstp Concentration in the aeration tank of 
the sewage treatment plant 


Assessment of whether the substance 
may inhibit processes in the STP  


PEClocal.air,ann Annual average local PEC in air (total)  


PEClocal.water PEC in surface water during episode Risk assessment fresh water 


PEClocal.water,ann Annual average local PEC (dissolved) Secondary poisoning 


PEClocal.water,marine PEC in marine water during episode Risk assessment marine water 


 


PEClocal.water,ann,ma
rine 


Annual average local PEC in marine 
surface water (dissolved) 


Secondary poisoning 


PEClocal.sed PEC in sediment Risk assessment fresh water  


Secondary poisoning 


PEClocal.sed,marine PEC in marine sediment Risk assessment marine water 


PEClocal.agric,30 Local PEC in agricultural soil (total) 
averaged over 30 days 


Risk assessment terrestrial 
environment 


PEClocal.agric,180 Local PEC in agricultural soil (total) 
averaged over 180 days (to calculate 
concentration in crops) 


Secondary poisoning 


Indirect exposure of humans 


PEClocal.grass,180 Local PEC in grassland (total) 
averaged over 180 days 


Secondary poisoning 


Indirect exposure of humans 


PECreg.water,tot Regional PEC in surface water (total) Risk assessment fresh water  


Secondary poisoning 


Indirect exposure of humans 


PECreg.seawater,tot Regional PEC in seawater (total) Risk assessment marine water 
Secondary poisoning 


Indirect exposure of humans 


PECreg.air Regional PEC in air (total)  


PECreg.agric Regional PEC in agricultural soil (total) Risk assessment terrestrial 
environment 


Secondary poisoning 


Indirect exposure to man 


PECreg.natural Regional PEC in natural soil (total) Risk assessment terrestrial 
environment 


Secondary poisoning 


PECreg.ind Regional PEC in industrial soil (total)  


PECreg.sed Regional PEC in sediment (total) Risk assessment fresh water  


PECreg.seased Regional PEC in seawater sediment 
(total) 


Risk assessment marine water  


 


How to run EUSES  


A Tier 1 assessment of environmental exposure using EUSES is discussed in Part D.5.5. 
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R.16.7.2. TGD excel sheet 


The TGD excel sheet (EU TGD 2003 Risk Assessment Spreadsheet Model) can be obtained free 
of charge (http://cem-nl.eu/eutgd.html ) and can be run on a normal PC. 


The TGD excel sheet may be an alternative of using EUSES, which was described in the previous 
section. The tool can only be used for environmental exposure estimation and the assessment of 
Man exposed via the environment.  The TGD excel sheet and EUSES are based on the models 
and equations provided in Section R.16.6.  


A new version of ECETOC-TRA (http://www.ecetoc.org/index.php?page=tra), combining the novel 
element of the REACH guidance with the algorithms of the EU TGD for the estimation of 
environmental exposure concentrations, has recently been developed . 


R.16.8. Refinement of exposure estimation 


If risks deriving from the manufacture and all identified use(s) are not controlled, the registrant can: 
 Refine the hazard or exposure assessment parts of the CSA: 
 Advise against unsafe uses. 


Any step of the workflow leading to exposure estimation can be modified. Refinement options 
related to the release estimation step (refinement or addition of more specific RMM/OC, use of 
release measurement, refinement of the mapping of uses) have been described in Section 
R.16.3.5. In this paragraph, the different options for refining the environmental distribution and 
exposure estimation steps are described (see Figure R.16-1). 


a) use environmental measured data 


If measured data related to environmental concentrations are available, of a suitable quality, 
representative of the OC/RMM that were in place when measurements were performed, supported 
by sufficient contextual information, and assigned to the appropriate spatial scale, they can be 
used for the exposure estimate. More details about these issues can be found in Section R.16.4. 


b) refine the determination of the substance properties 


The exposure assessment might lead to worst case results because of limited knowledge of the 
properties having an impact on fate and distribution of the substance. It might therefore be 
necessary to refine information related to degradation rates, partitioning coefficients, vapour 
pressure, water solubility etc. 


The following table gives an overview of the data used as input for EUSES exposure estimation 
and which is possible to refine. 



http://cem-nl.eu/eutgd.html�
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Table R.16-19: Determinants and input information for refined assessment 


Determinant Description 


Koc Organic carbon water partition coefficient 


In Tier 1 estimated from log Kow 


Used for estimation of  


1 Kpsusp (solids-water partition coefficient in suspended 
matter) 


2 Kpsed (solids-water partition coefficient in sediment) 


3 Kpsoil (solids-water partition coefficient in soil) 


4 Kpsludge (solids-water partition coefficient in sewage 
sludge) 


HENRY Henrys law constant. In Tier 1 estimated from VP, SOL and 
MOLW. For highly water soluble substances this may give 
wrong estimates of HENRY 


kbiostp  Rate constant for biodegradation in STP. In Tier 1 estimated 
from Biodegradability 


kbiowater  Rate constant for biodegradation in bulk surface water. In Tier 
1 estimated from Biodegradability 


kdegsoil  


kdegsed 


Total rate constant for biodegradation in bulk soil and 
sediment. In Tier 1 estimated from Biodegradability  


DT50hydrwater Half-life for hydrolysis in water at the temperature of the data 
set  


DT50photowater Half-life for photolysis in water at the temperature of the data 
set  


DT50air Half life for degradation in air at the temperature of the data 
set  


  


In particular, the Henry’s Law constant (HENRY), the octanol-water partitioning coefficient  (Kow) 
and the first order rate constant for biodegradation (kbiostp) can be used to refine the input into the 
STP calculations. 


c) refine the characterization of environmental compartments  


Local and regional environments are not actual sites or regions, but standardized environments 
based on generic parameters (see Table R.16-12 and Table R.16-15). When more specific 
information is available on the location of release sources, this information can be used to deviate 
from these default parameters and refine the assessment. If, for example, the manufacture or use 
of a certain substance is confined within a specific country, parameters which are relevant for that 
country can be used.  


d) use higher tier exposure estimation tools 


There is a wide range of exposure estimation models which can be used to simulate fate and 
distribution of substances among the different environmental compartments. These models vary in 
their complexity and purposes. Tier 1 exposure estimation models (like EUSES and the 
incorporated SimpleTreat model or the spreadsheet version TGD-excel) are simple to use, require 
only a few data on substance properties and are specifically developed to quickly evaluate 
substances. However, they are inherently conservative and are therefore used for an initial 
screening. 


More demanding models have been developed for other purposes and for specific environmental 
compartments and exposure routes. These models demand expert knowledge to operate them, a 
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characterization of the environmental compartment where they are applied and a high level of 
detail. However, they provide a more accurate estimate of environmental concentrations. 


GREAT-ER (www.great-er.org; Boeije et al. 2000; Schowanek et al. 2001; Wind 2004) and 
GEMCO (CEFIF LRI, 2004) can be used to estimate adsorption, degradation and volatilization in 
the water compartment. They are GIS-based models providing exposure predictions of PEClocal 
in, respectively, a river basin or an estuary21.  


GPM and OPS are used to simulate dispersion, deposition and chemical transformations in the air 
compartment. 


PRZM and SESOIL are used to simulate the vertical movement of substances, leaching, erosion, 
runoff and volatilization for the soil and groundwater compartment.  


If the substance is applied in a way similar to a pesticide, for example as a fertilizer, the modelling 
suite proposed by FOCUS can be an alternative to EUSES for this specific use. 


FOCUS is an abbreviation for FOrum for the Co-ordination of pesticide fate models and their USe. 
The organisation is an initiative of the European Commission to harmonise the calculation of 
predicted environmental concentrations (PEC) of active substances of plant protection products 
(PPP) in the framework of EU Directive 91/414/EEC. 


FOCUS has recommended a number of models to be used for soil and ground water exposure 
estimation (MACRO, PEARL, PELMO, PRZM_GW) and for surface water exposure estimation 
(STEP1-2, which is a screening tool to assess whether there is a risk to fresh water living 
organisms; SWASH, which is a higher tier tool combining tools for leaching, drift, run-off, and fate 
in surface water). 


Some of the above mentioned tools, together with documentation and manuals, can be 
downloaded for free from: 


http://viso.jrc.it/focus/index.html 


In order to assess releases from offshore platforms, the CHARM model (see fig. R.16-15) can be 
an alternative to EUSES/TGD excel for this specific use.  


CHARM has been developed for screening level risk assessment of offshore substances, 
e.g.“drilling” and “production” chemicals or “completion/workover”. Since offshore drilling and 
production of oil and gas may result in environmental effects, it was decided to control the use and 
discharge of substances in the North Sea OSPAR area. Some of the participating countries within 
the framework of the Oslo and Paris Conventions agreed upon the development of a Harmonised 
Mandatory Control System (PARCOM Decision 96/3, now OSPAR Decision 2000/2). In this 
Control System, CHARM is referred to as a model for calculations leading to a ranking of 
substances on the basis of the PEC/PNEC ratios.  


Long term exposure of persistent and bioaccumulative substances and inorganic substances 
cannot be assessed by CHARM.  


 


 


 


 
21 Estuaries represent another example where higher tier models can be used. By default they are covered by either the 
inland or the marine risk assessment. 


 



http://www.great-er.org/�

http://viso.jrc.it/focus/index.html�
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Figure R.16-15: The CHARM model 


Most of the calculations within CHARM concern the estimation of the concentration of a substance 
in the waste stream, and different models are used depending on of the process for which they are 
used, the amount of the substance, its partitioning characteristics, the oil (or condensate) and 
water production at the platform, the in-process degradation mechanisms and the residence time 
before release. Within CHARM the offshore environment is divided into two compartments: water 
and sediment. This is done in order to acknowledge the fact that a substance present in the 
environment will partition between the water and organic matrix in the sediment. The concentration 
of a substance may, therefore vary greatly from one compartment to another. Consequently, two 
PEC values are calculated: PECwater and PECsediment. For further details see for example  


https://www.ogp.org.uk/pubs/CHARMManualFeb05.pdf 


The FOCAS model (Fate of Chemicals in Amended Soils) predicts the fate of consumer product 
and other chemicals in soil based on amendments from sludge, compost, or irrigation water. In 
addition to degradation rates used in the Sludge model, FOCAS also incorporates other loss 
mechanisms, and is considered a Tier II model. 


ASTREAT (McAvoy, et al. 1999) is a Windows executable designed to quantify chemical pathways 
within wastewater treatment systems. It is based on the framework developed by Lee to al. (1998). 
The TIER II analysis required for ASTREAT measures Henry's Law Constant, the biodegradation 
constants (1st Order Decay constant, Biological Reaction Coefficient or Monod parameters), and 
the Partition Coefficient directly.  


R.16.9. Summary of default and refined assessment 


In the following table both, the default assumptions and the refinement options for the determinants 
of release and exposure assessment are summarized. The detailed description of these 
assumptions can be found in the chapters R.16.3 – R.16.8. 


Table R.16-20: Assumptions for the determinants of the default and refined assessment 


Determinant Default assessment Refined assessment 


Daily use at local scale 


Industrial setting 


(ERC1-7, 12) 


It is calculated from: 


 total registrant’s tonnage (at the 
EU level) supplied to an  
identified use 


 divided by the default number 
of release days, (depending on 
the annual tonnage) (see R. 
16.3.2.1) 


It is assumed that the tonnage for 


The daily use at a site for an identified 
use can be overwritten by the registrant, 
on the basis of: 


 Site specific information, such as the 
actual daily use in the manufacturing 
stage (readily accessible to the 
registrant) 


 Information on the actual amount 
used by a large downstream users 



https://www.ogp.org.uk/pubs/CHARMManualFeb05.pdf�
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Determinant Default assessment Refined assessment 


the identified use is processed by 
a single user. 


 


(formulators and industrial end uses). 


See R. 16.3.5.1 


Annual use at local scale 


Industrial setting 


(ERC1-7, 12) 


It is set equal to 100% of the total 
registrant’s tonnage (at the EU 
level) for identified use (see R. 
16.3.2.1) 
 


The annual use at the site can be 
overwritten by the registrant considering 
the information listed in the previous 
point 
See R. 16.3.5.1 


Daily wide dispersive use 
at local scale 


(ERC 8-11) 


It is calculated from the fraction  of  
the registrant’s total EU tonnage 
supplied to  an identified use, 
corresponding to the consumption 
in a  standard town of 10.000 
inhabitants (R. 16.3.2.1), multiplied 
by a factor of 4. 


The registrant can overwrite this value, 
for example if  he has sufficient 
information to demonstrate that the use 
of the substance is evenly distributed in 
space and time throughout the region 
(e.g. for detergents); in this case it is 
possible to divide the default tonnage by 
a factor of 4.  See R. 16.3.5.1 


Regional tonnage For the industrial settings (ERC1-7, 
12), it is set equal to 100% of the 
tonnage at EU level for an identified 
use. For wide dispersive uses it is 
set equal to the 10% of the 
registrant’s supply volume at EU 
level for an identified use (see R. 
16.3.3) 


Market data could be used to overwrite 
the default for the region with a 
percentage that corresponds to the 
actual situation. 


Pattern of release to water Continuous (see R. 16.2.3) The pattern of release to water can be 
changed to intermittent (i.e. in case the 
releases take place less than once per 
month and for no more than 24 hours)  


Municipal Sewage 
Treatment Plant (STP) 


By default the releases to fresh 
and marine water go to the 
Municipal STP for both industrial 
setting (ERC1-7, 12) and wide 
dispersive use (ERC 8-11). See 
also R. 16.6.3.3.  


The STP can be bypassed depending on 
the actual conditions of use of the 
substance. 


Discharge rate of the 
Municipal Sewage 
Treatment Plant (STP) 


2000 m3/day (see also R. 16.6.5.4) The flow rate can be changed according 
to the site specific data.  


Incineration of the sludge 
of the Municipal Sewage 
Treatment Plant (STP) 


No incineration. The sludge is by 
default applied to a agricultural soil 
(see R. 16.6.6.6) 


If incineration is foreseen, then 
agricultural application of sludge does not 
take place. 


Receiving surface water  
flow rate 


18.000 m3/day (corresponding to a 
dilution factor of 10). For marine 
water, the dilution factor is set equal 
to 100 (see R. 16.6.3.3). 


The flow rate or the dilution factor can be 
changed according to the site specific 
data. 


Release factors or rates ERCs correspond to  default 
release factors (see R. 16.3.1.4) 
which are listed in Appendix 16.1. 


The release factor or rate can be refined 
by taking into account RMM/OC. 


It is also possible to refine the default 
release factors by taking into 
consideration substance physico-
chemical  properties.. 


Measured release rate at the site can be 
used instead of the default values.   


Possible sources to refine the release 
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Determinant Default assessment Refined assessment 


factors are: 


 Emission Scenario Documents 
(ESDs)  


 Sector specific ERCs, the so called 
SPERCs, developed by industrial 
sector organizations. 


See R. 16.3.5.2 


Environmental exposure 
model 


Tier I models: 


EUSES (2.1) 


TGD 2003 Risk Assessment 
Spreadsheet Model 


ECETOC TRA 


See R. 16.7 


Higher tier model 


See R.16.8, letter d) 


PECs concentrations PECs calculated by tier I exposure 
models/tools 


Environmental measured concentrations 
of a suitable quality can be used for the 
exposure estimate. See R.16.4. 


Substance properties See table R. 16.17 for information 
requirements for Tier I assessment 


See Table R. 16.19 related to substance 
properties to be used for refined 
environmental assessment. 


See R. 16.8, letter b) 


Characterization of 
environmental 
compartments 


Default assumption included in the 
Tier I models (see Table R.16-12 
and Table R.16-15) 


More specific information on the location 
of release sources (see R. 18.8, letter c) 
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Appendix R.16-1: Environmental Release Categories 


Table R.16-21: Name and description of Environmental Release Categories 


ERC Name Description 


ERC 1 
Manufacture of substances  Manufacture of organic and inorganic substances in chemical, petrochemical, primary metals and 


minerals industry including intermediates, monomers using continuous processes or batch processes 
applying dedicated or multi-purpose equipment, either technically controlled or operated by manual 
interventions 


ERC 2 
Formulation of mixtures Mixing and blending of substances into (chemical) mixtures in all types of formulating industries, such as 


paints and do-it-yourself products, pigment paste, fuels, household products (cleaning products), 
lubricants etc.  


ERC 3 
Formulation in materials Mixing or blending of substances, which will be physically or chemically bound into or onto a matrix 


(material) such as plastics additives in master batches or plastic compounds. For instance a plasticizers 
or stabilizers in PVC master-batches or products, crystal growth regulator in photographic films etc. 


ERC 4 
Industrial use of processing 
aids in processes and 
products, not becoming 
part of articles 


Industrial use of processing aids in continuous processes or batch processes applying dedicated or 
multi-purpose equipment, either technically controlled or operated by manual interventions. For example, 
solvents used in chemical reactions or the ‘use’ of solvents during the application of paints, lubricants in 
metal working fluids, anti-set off agents in polymer moulding/casting 


ERC 5 
Industrial use resulting in 
inclusion into or onto a 
matrix 


Industrial use of substances as such or in mixtures (non-processing aids), which will be physically or 
chemically bound into or onto a matrix (material) such as binding agent in paints and coatings or 
adhesives, dyes in  textile fabrics and leather products, metals in coatings applied through plating and 
galvanizing processes. The category covers substances in articles with a particular function and also 
substances remaining in the article after having been used as processing aid in an earlier life cycle stage 
(e.g. heat stabilisers in plastic processing).. 


ERC 6A 
Industrial use resulting in 
manufacture of another 
substance (use of 
intermediates) 


Use of intermediates in primarily the chemical industry using continuous processes or batch processes 
applying dedicated or multi-purpose equipment, either technically controlled or operated by manual 
interventions, for the synthesis (manufacture) of other substances. For instance the use of chemical 
building blocks (feedstock) in the synthesis of agrochemicals, pharmaceuticals, monomers etc. 


ERC 6B 
Industrial use of reactive 
processing aids 


Industrial use of reactive processing aids in continuous processes or batch processes applying 
dedicated or multi-purpose equipment, either technically controlled or operated by manual interventions. 
For example the use of bleaching agents in the paper industry. 
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ERC Name Description 


ERC 6C 
Industrial use of monomers 
in polymerisation process 


Industrial use of monomers in the production of polymers,  plastics (thermoplastics), polymerization 
processes. For example the use of vinyl chloride monomer in the production of PVC 


ERC 6D 
Industrial use of  process 
regulators for 
polymerisation processes in  
production of resins, 
rubbers, polymers 


Industrial use of chemicals (cross-linking agents, curing agents) in the production of thermosets and 
rubbers, polymer processing. For instance the use of styrene in polyester production or vulcanization 
agents in the production of rubbers 


ERC  7 
Industrial use of 
substances in closed 
systems 


Industrial use of substances in closed systems. Use in closed equipment, such as the use of liquids in 
hydraulic systems, cooling liquids in refrigerators and lubricants in engines and dielectric fluids in electric 
transformers and oil in heat exchangers. No intended contact between functional fluids and  products 
foreseen, and thus low emissions via waste water and waste air to be expected. 


ERC 8A 
Wide dispersive indoor use 
of processing aids in open 
systems 


Indoor use of processing aids by the public at large or professional use. Use (usually) results in direct 
release into the environment/sewage system, for example, detergents in fabric washing, machine wash 
liquids and lavatory cleaners, automotive and bicycle care products (polishes, lubricants, de-icers), 
solvents in paints and adhesives or fragrances and aerosol propellants in air fresheners. 


ERC 8B 
Wide dispersive indoor use 
of reactive substances in 
open systems 


Indoor use of reactive substances by the public at large or professional use. Use (usually) results in 
direct release into the environment, for example, sodium hypochlorite in lavatory cleaners, bleaching 
agents in fabric washing products, hydrogen peroxide in dental care products 


ERC 8C 
Wide dispersive indoor use 
resulting in inclusion into or 
onto a matrix 


Indoor use of substances (non-processing aids) by the public at large or professional use, which will be 
physically or chemically bound into or onto a matrix (material) such as binding agent in paints and 
coatings or adhesives, dyeing of textile fabrics. 







Chapter R.16: Environmental Exposure Estimation Version 2.1 – October 2012 


 


111 


ERC Name Description 


ERC 8D 
Wide dispersive outdoor 
use of processing aids in 
open systems 


Outdoor use of processing aids by the public at large or professional use. Use (usually) results in direct 
release into the environment, for example, automotive and bicycle care products (polishes, lubricants, 
de-icers, detergents), solvents in paints and adhesives. 


ERC 8E 
Wide dispersive outdoor 
use of reactive substances 
in open systems 


Outdoor use of reactive substances by the public at large or professional use. Use (usually) results in 
direct release into the environment, for example, the use of sodium hypochlorite or hydrogen peroxide 
for surface cleaning (building materials)  


ERC 8F 
Wide dispersive outdoor 
use resulting in inclusion 
into or onto a matrix 


Outdoor use of substances (non-processing aids) by the public at large or professional use, which will be 
physically or chemically bound into or onto a matrix (material) such as binding agent in paints and 
coatings or adhesives.  


ERC 9A 
Wide dispersive indoor use 
of substances in closed 
systems 


Indoor use of substances by the public at large or professional (small scale) use in closed systems. Use 
in closed equipment, such as the use of cooling liquids in refrigerators, oil-based electric heaters. 


ERC 9B 
Wide dispersive outdoor 
use of substances in closed 
systems 


Outdoor use of substances by the public at large or professional (small scale) use in closed systems. 
Use in closed equipment, such as the use of hydraulic liquids in automotive suspension, lubricants in 
motor oil and break fluids in automotive brake systems. 


ERC 10A 
Wide dispersive outdoor 
use of long-life articles and 
materials with low release 


Low release of substances included into or onto articles and materials during their service life in outdoor 
use, such as metal, wooden and plastic construction and building materials (gutters, drains, frames etc.) 


ERC 10B 
Wide dispersive outdoor 
use of long-life articles and 
materials with high or 
intended release (including 
abrasive processing)  


Substances included into or onto articles and materials with high or intended release during their service 
life from outdoor use. Such as tyres, treated wooden products, treated textile and fabric like sun blinds 
and parasols and furniture, zinc anodes in commercial shipping and pleasure craft, and brake pads in 
trucks or cars. This also includes releases from the article matrix as a result of processing by workers. 
These are processes typically related to PROC 21, 24, 25, for example: Sanding of buildings (bridges, 
facades) or vehicles (ships).   
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ERC Name Description 


ERC 11A 
Wide dispersive indoor use 
of long-life articles and 
materials with low release 


Low release of substances included into or onto articles and materials during their service life from 
indoor use. For example, flooring, furniture, toys, construction materials, curtains, footwear, leather 
products, paper and cardboard products (magazines, books, news paper and packaging paper), 
electronic equipment (casing) 


ERC 11B 
Wide dispersive indoor use 
of long-life articles and 
materials with high or 
intended release (including 
abrasive processing) 


Substances included into or onto articles and materials with high or intended release during their service 
life from indoor use. For example: release from fabrics, textiles (clothing, floor rugs) during washing. This 
also includes releases from the article matrix as a result of processing by workers. These are processes 
typically related to PROC 21, 24, 25. For example removal of indoor paints.      


ERC12A 
Industrial processing of 
articles with abrasive 
techniques (low release)   


Substances included into or onto articles and materials are released (intended or not) from the article 
matrix as a result of processing by workers. These are processes typically related to PROC 21, 24, 25. 
Processes  where the removal of material is intended but the expected release remains low include for  
example cutting of textile, cutting, machining or grinding of metal or polymers in engineering industries.  


ERC12B 
Industrial processing of 
articles with abrasive 
techniques (high release)   


Substances included into or onto articles and materials are released (intended or not) from/with the 
article matrix as a result of processing by workers. These are processes typically related to PROC 21, 
24, 25..Processes , where the removal of material is intended and high amounts of dust may be 
expected  include for example sanding operations or paint stripping by shotblasting. 
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Table R.16-22: Specification of the use conditions reflected in  the environmental use  categories.  


ERC Lifecycle Stage level of 
containment 


Intended technical fate of substance Dispersion of release 
sources 


indoor/outdo
or 


release promotion during 
service life 


1 Manufacture open-closed   Industrial Indoor Na 


2 Formulation open-closed  No inclusion  into matrix Industrial Indoor Na 


3 Formulation open-closed  inclusion into/onto matrix Industrial Indoor Na 


4 Use  open-closed  processing aid Industrial Indoor Na 


5 Use  open-closed  inclusion into/onto matrix Industrial Indoor Na 


6a Use  open-closed  Intermediate Industrial Indoor Na 


6b Use  open-closed  reactive processing aid Industrial Indoor Na 


6c Use  open-closed  monomers for polymers Industrial Indoor Na 


6d Use  open-closed  Process regulators for  
thermosets/rubbers 


Industrial Indoor Na 


7 Use  closed system processing aid Industrial Indoor Na 


8a Use  open-closed  processing aid wide disperse Indoor Na 


8b Use  open-closed  reaction on use wide disperse Indoor Na 


8c Use  open-closed  inclusion into/onto matrix wide disperse Indoor Na 


8d Use  open-closed  processing aid wide disperse Outdoor Na 


8e Use  open-closed  reaction on use wide disperse Outdoor Na 


8f Use  open-closed  inclusion into/onto matrix wide disperse Outdoor Na 


9a Use  closed systems processing aid wide disperse Indoor Na 


9b Use  closed  systems processing aid wide disperse Outdoor Na 


10a Service life Open inclusion into/onto matrix wide disperse Outdoor Low 


10b Service life Open inclusion into/onto matrix 
Removing from matrix 


wide disperse Outdoor High 


11a Service life Open inclusion into/onto matrix wide disperse Indoor Low 


11b Service life Open inclusion into/onto matrix 
Removing from matrix 


wide disperse Indoor High 
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12a Service life open-closed Losses from matrix during article 
processing 


Industrial Indoor Low   


12b Service life open-closed Losses with matrix during article 
processing 


Industrial Indoor High 
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Table R.16-23: Default parameters to derive the environmental release rate 


Note No ERC Default worst case release 
factors resulting from the 


conditions of use described in 
the ERCs. Grey cells indicate 


release factors which are used 
for the regional release 


estimation only (and not for the 
local one). 


   to air to water  
(before  


STP) 


to soil 


1,7 1 Manufacture of chemicals  5% 6% 0.01%


2,7 2 Formulation of mixtures 2.5% 2% 0.01%


2,7 2 Formulation in materials 30% 0.2% 0.1%


3, 7 4 Industrial use of processing aids 100% 100% 5%


4,7 5 Industrial inclusion into or onto a matrix 50% 50% 1%.


5,7 6A Industrial  use of intermediates 5% 2% 0.1%


5,7 6B Industrial use of reactive processing aids 0.10% 5% 0.025%


5,7 6C Industrial use of monomers for polymerisation 5% 5% 0%


5,7 6D Industrial use of  auxiliaries for polymerisation 35% 0.005% 0.025%


6,7 7 Industrial use of substances in closed systems 5% 5% 5%


3,7 8A Wide dispersive indoor use of processing aids, open 100% 100% n.a.


5,7 8B Wide dispersive indoor use of reactive substances , open 0.10% 2% n.a.


4,7 8C Wide dispersive indoor use, inclusion into or onto a 
matrix 


15% 1% n.a.


3,7,8 8D Wide dispersive outdoor use of processing aids, open 100% 100% 20%


4,7 8E Wide dispersive outdoor use of reactive substances, 
open  


0.10% 2% 1%


4,7 8F Wide dispersive outdoor use, inclusion in matrix 15% 1% 0.5%


6,7 9A Wide dispersive indoor use in closed systems 5% 5% n.a.


6,7 9B Wide dispersive outdoor use in closed systems 5% 5% 5%


8 10A Wide dispersive outdoor use of long-life articles, low 
release 


0.05% 3.2.% 3.2%


9,10 10B Wide dispersive outdoor use of long-life articles, high or 
intended release 


100% 100% 100%


8 11A Wide dispersive indoor use of long-life articles,  low 
release 


0.05% 0.05% n.a.


9,10 11B Wide dispersive indoor use of long-life articles, high or 
intended release 


100% 100% n.a.


10 12A Industrial processing of articles with abrasive techniques 
(low release)   


2.5% 2.5% 2.5%


10 12B Industrial processing of articles with abrasive techniques 
(high release)   


20% 20% 20%
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Notes 


General   


Each environmental release category is linked to default parameters to estimate the release rates 
to the relevant environmental compartments. For each environmental release category, the release 
factors are based on the highest release factors available for representative use patterns. A use 
pattern represents the use of a chemical that has its specific function during a process within a 
certain type of industry or sector or has a specific function in a material or article. The highest 
release factors have been selected from general release information from EC (2003) for 
representative cases. In the conservative design of the release factors, it is assumed that no risk 
management measures are included. The physico-chemical properties of a substance are not 
taken into account. The distribution between air, water and soil is therefore not based on the 
properties of the substance.  Also the potential waste treatment route is not considered. These 
characteristics lead to conservative values for release to all compartments. The background to, 
and the rationale for, the default parameters to derive environmental release rates (Table R.16-21) 
is based on the exposure assessment principles detailed in Section R.16.2. In this section, the 
different spatial scales of assessment are explained.  


For industrial production, formulation and use (ERC 1-7), air and water releases are considered for 
exposure at both the local and the regional scale. Direct releases to soil are however only taken 
into account at the regional scale. This is due to the fact that industrial soil is not considered a 
protection target in the framework of chemicals assessment.  The same assumptions apply to 
industrial processing of articles (ERC12). 


For wide dispersive uses (i.e. a large number of users, including private use) and non-industrial 
article service life (a large number of product sources) it is assumed that a certain fraction of the 
estimated volume for that use is used in a standard town of 10000 inhabitants. At the local scale, 
the corresponding releases in such a standard town go to surface water, via a municipal sewage 
treatment plant (STP), resulting in a point source release. The releases to air and the direct 
releases to soil are considered for exposure at regional scale. 


Annotations per environmental release category 


1) Manufacture of chemicals 


The release factors are based on the information for the manufacture of basic chemicals and 
chemicals used in synthesis (including monomers and catalysts). Besides basic (organic) 
chemicals both the production of chemicals in the petrochemical industry and the metal extraction 
and refining industry are included. Release factors are derived from the general release factors for 
the production of chemicals provided in EC (2003). 


2) Formulation 


For the life cycle stage formulation a distinction is made between mixing and blending of 
substances (processing aids) in mixtures like liquids, pastes or (compressed) gases for instance in 
aerosol cans, and on the other hand processes of mixing, which result in inclusion on a matrix, for 
instance in the plastics industry. To meet the requirements of specific applications for plastics 
materials the polymers are blended or mixed with various types of additives, including fillers, 
pigments, plasticizers etc. In the polymers industry this process of compounding takes place before 
conversion of the plastic material into finished articles. Often the processes of compounding and 
conversion are performed as successive process steps at the same facility. The production of 
master batches, which are made up to contain high concentrations of specific additives, is also 
considered as a process of mixing and blending resulting in inclusion into or onto a matrix. The 
production of photographic films is also considered as formulation into a matrix. Release factors 
are derived from the general release factors for formulation from EC (2003). The highest release 
factors for formulation resulting in inclusion into or onto a matrix have been selected for mixing of 
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plastic additives, pigments, fillers and plasticizers with the polymer matrix (compounding) and the 
production of photographic films (EC 2003). 


3) Processing aids   


Processing aids are substance facilitating a process and will usually not be consumed (reacted) or 
included into or onto the matrix of an article. It should be stressed though that processing aids 
might be converted by high temperature processes like metal cutting and combustion of fuels (fuel 
additives). Processing aids are for instance detergents in fabric washing products, which facilitate 
the washing process and will be directly released to waste streams after use. Solvents in cleaners, 
paints or adhesives are another example of processing aids which are released with waste air, 
waste water or as waste from the application process. Without release abatement or waste 
treatment, 100% of this type of processing aid applied will be emitted via air or water.  


Release factors for industrial use of processing aids have been derived from the release factor 
tables for industrial use of processing aids (processing). For each compartment the highest release 
factors for this specific use pattern are taken from EC (2003) 


In addition to industrial use, release factors have been derived for the use by the public at large 
(households). Release factors for wide dispersive use of processing aids have been derived from 
EC (2003) for the sector personal or domestic use. For air the release factor is set at 100% for 
instance to represent the use of propellants in aerosol cans . For water the release factor is also 
set a 100% for instance for the use of cleaning and washing agents and surface-active agents in all 
kinds of cleaning products. The release of these type of chemicals is assumed to be complete to 
either air or water. 


4) Substances processed into or onto an article matrix 


Besides the specific use of chemicals as processing aids, chemicals are also processed with the 
specific goal of being included into or onto a matrix. For example, pigments or fillers in paints will 
be included in the paint layer (matrix) after the painting process, and dyes will be included into the 
fibre matrix during the dyeing process. The highest release factors for air and water for this specific 
type of use have been taken from EC (2003), which is related for instance to dying of leather or 
painting or coating  


Please note: If a processing aid remains in the matrix without function after processing it should be 
assessed under ERC 5 rather than ERC 4. An example for such a case is a heat stabiliser 
remaining in the polymer matrix although increased temperature was only relevant at the 
formulation or conversion stage.  


5) Substances reacting on use 


Substances reacting on use have been categorized into intermediates, reactive processing aids 
and monomers used in the polymers industry. 


Reactive processing aids have so far not been covered in the default release factors in the 
Technical Guidance Document (EC, 2003). Several assumptions have been made to provide 
release rates for air and water. Generally, this type of substances are highly soluble in water and 
therefore release to air has been considered to be negligible and a release factor of 0.1% has been 
assumed. A default half life of 10 minutes has been assumed. For industrial use a residence time 
of 4 hours in a recirculation system has been assumed. For wide dispersive use a residence time 
of 1 hour has been assumed in the sewer (once-through system). Furthermore a distinction has 
been made between monomers in a polymerization processes for the production of thermoplastics 
and thermosetting resins, and auxiliaries for polymer processing of rubbers and thermosetting 
resins (pre-polymers). The release factors for intermediates have been taken from available 
release factors for the chemical industry and the specific use of intermediates in the synthesis of 
other chemicals. Release factors for the use of monomers in the polymer industry have also been 
taken from EC (2003) for this specific type of use (polymerization processes). Releases to air and 
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water from the processing of rubbers and thermosetting resins are provided by EC (2003) (polymer 
processing) for the following type of chemicals; curing agents and cross-linking agents. 


6) Release from closed systems 


The release factors have been based on leakage of cooling liquids from refrigerators and leakage 
of engine oil from cars. A leakage rate of 5% per year to air is assumed based on Matthijsen and 
Kroeze (1996) and Folkert and Peek (2001). The leakage rates do not include losses from 
recharging or filling of machinery (about 0.2% to air and 0.1% to water) but in general this is 
negligible compared to the annual leakage rate. Release to soil and water is based on leakage 
rates for engine oil as this is thought to be a representative case for this type of use. Based on an 
average leakage rate, annual number of kilometres travelled per vehicle and the amount of engine 
oil per vehicle the release factor can be calculated as follows: A leakage rate of 10 mg/km and a 
mileage of 20,000 km per year and 4 litres of engine oil per vehicle results in a release factor of 
about 5% per year. The figures have been taken from Klein et al. (2004) and are in line with the 
figures provided by OECD (2004a). For hydraulic fluids leakage rates are very similar, they vary 
from 1% up to about 15% per year (two applications) for soil. For water leakage rates values are 
somewhat lower at about 0,5 up to 7 percent (OECD, 2004a). Releases to water has also been 
taken into account for indoor use because of the possible spills to (waste) water and the potential 
release of substances used in central heating systems where the heat transfers system is water.  


7) Indoor and outdoor use 


Industrial 


Industrial activities are primarily considered to be indoor processes. The relevant life cycle stages 
are production, formulation and industrial use (ERC1-7). However this is not strictly the case for 
large industrial installations (e.g. at refineries) that are usually not inside a covered building. 


Release to industrial soil assumed in the ERCs may result from spilling during transfer or delivery 
procedures or leakage from equipment like pumps, pipes (above and below ground), reactors and 
storage tanks (above and below ground). They may also result from the transport of waste streams 
like waste water due to leakage of the drain pipe (cracks, loose connections etc.) or the outside 
(open) storage of raw materials on the site. Releases might also result from the industrial 
application of certain products like hydraulic fluids and lubricants for instance in industrial transport 
or material handling equipment such as conveyer belts. 


In many EU countries, the releases to soil will be lower due to special provisions which are 
compulsory to prevent them. Some typical spill prevention systems are liquid proof floors, concrete 
containment pits, curbs, dykes or bunds, containment buckets etc.  


Wide disperse uses 


For outdoor use of processing aids (ERC 8D), the release factor for soil refers to private use 
(consumers) of solvents. Release factors for the soil compartment for outdoor use of reactive 
processing aids (ERC 8E) refer to for example the use of a bleaching aid in cleaning products by 
the public at large. For the outdoor use of substances, which results in inclusion into or onto a 
matrix (ERC 8F), the release factors have been taken for the private use of paints and specifically 
refers to substances like fillers and pigments. 


8) Release from articles/materials during service life, low release 


Release factors are taken from the OECD emission scenario document on plastic additives 
(OECD, 2004b). The release factors presented in the ERC table are based on the assumption that 
a steady state has been reached in the market between the amounts of an article produced, the 
amount in use (stock) and the amount becoming waste per year. Under such an assumption, the 
annual release is not driven by the actual use of a substance for production of an article but by the 
stock of article in use. Thus the annual release is derived from the release factor multiplied by the 
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service life of the article. Note that for new substances recently placed on the market, there is no 
steady-state situation yet.   


For outdoor use the release factor to water and soil is based on a worst case release of 0.16% 
multiplied by the service lifetime period of the article (Tservice life) . In the Tier 1 Tservice life is set at 20 
years, resulting in a release factor of 3.2%.  


For indoor use the release factors are also taken from the OECD emission scenario document on 
plastic additives (OECD, 2004b). 


9) Release from articles during service life, high release 


Release factors to air and water for indoor use are taken from the emission scenario document for 
the textile processing industry, industrial category (IC) 13. For indoor wide dispersive use, the soil 
compartment is considered not to be relevant, and the same release factors are used for air and 
water.  


For outdoor use the release factors are set to 100% per year for all compartments (steady state 
situation and total release of substance over service life). The reasoning behind this assumption is 
that complete release over service life for outdoor applications may occur either to air, water or 
soil. 


10) Release from processing of articles with abrasive techniques 


The processes to be addressed here are high and low energy manipulation or hot work operations 
with articles, resulting in releases of substances contained in these articles. The release from the 
articles may occur in the form of a substance as such or as particle (larger particles, dust, 
aerosols) where the substance is still embedded in a more or less intact solid matrix. The 
processes potentially relevant may include treatment of article surfaces (polishing, sanding), 
sawing and cutting of semi-finished articles (mechanical cutting, flame cutting) or welding and 
soldering. This may often correspond to PROC 21, 24 and 25. 


Typical examples would be cutting of textile in the fabric industry, metal cutting, or sanding and 
planing of PU-foam blocks in the production of surfboards. Also chemical/mechanical paint 
stripping and other surface treatments of e.g. buildings or vehicles are processes to be covered 
under ERC 10B, 11B or ERC 12.   


Particles from abrasive techniques can be quite large (fibers, wood shaving, chips, iron curls etc, 
and thus unlikely to become airborne or potentially give rise to intensified leaching of substances 
due to the increase of surface. If dusts and aerosols are formed indoor they are expected to be 
removed by local ventilation (efficiency not included in the release factors) or to precipitate on the 
ground/floor, and become waste (floor cleaning), or go to waste water if cleaned with water.  This is 
comparable to the considerations on handling powders in paint manufacture and plastics 
compounding and conversion. Two different situations can be discerned, related to the type of 
abrasive process. When cutting or coarse grinding of textile, polymers or metals is involved, larger 
particles are formed as a relatively small fraction of the original material. In the low release 
situation (ERC12A), the release factors of 2.5% are based on the OECD ESD for plastic additives 
(OECD 2004), based on grinding/ machining. The release might either be to air, water or soil or a 
combination of these. 


When surfaces are treated with high energy abrasive techniques such as sanding or shot blasting, 
ERC12b is applicable. The worst case release is based on dust releases due to shot blasting 
without any RMM, where a high release factor of 20% is estimated (Verstappen 1993). The release 
might either be to air, water or soil or a combination of these. 


 If surfaces are treated with abrasive techniques under outdoor, non industrial conditions (e.g. 
sanding of bridges, high pressure cleaning of walls, paint stripping of ships) substances contained 
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in the removed surface may be completely released into the environment if no RMMs are applied 
(OECD 2006). Thus such conditions can be covered under ERC 10B.  


If surfaces are treated with abrasive techniques under indoor, non industrial conditions (ERC11B, 
e.g. paint stripping of walls, doors, floors) substances contained in the removed surface or surface 
coatings could be released totally when no RMMs are in place (OECD, 2006). These activities are 
taken into account under ERC11B when they are in a non-industrial setting with many release 
sources constituting wide dispersive release.  
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Appendix R.16-2: Overview of Emission Scenario Documents (ESDs) 


The following table lists the existing Emission Scenario Documents  


For more information, please refer to: http://www.oecd.org/document/46/0,3343,en_2649_34373_2412462_1_1_1_37465,00.html#a. 


ESD TITLE NACE22 IC23 PT24 REFERENCE REMARKS 


Industrial manufacturing process/mixture type      


Wood preservatives, part 1 , part 2 , part 3, part 4 16 15/0 8 OECD_1 BIOCIDAL 
PRODUCTS 


Plastic additives 20.6/22.2 11 9 OECD_2  


Water treatment chemicals 20 2/3/6/12/15/0 2/5/11/12 OECD_3  


Photographic industry 20.5 10  OECD_4  


Rubber additives 22.1 11 9 OECD_5  


Textile finishing 13 13 9 OECD_6  


Leather processing 15 7 9 OECD_7  


 
22 Nomenclature générale des Activités économiques dans les Communautés Européennes. See European Commission, Competition: List of NACE Codes (2007.11.19);  
http://ec.europa.eu/comm/competition/mergers/cases/index/nace_all.html   


23 Industrial Category 


24 Product Type 



http://www.oecd.org/document/46/0,3343,en_2649_34373_2412462_1_1_1_37465,00.html#a�
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ESD TITLE NACE22 IC23 PT24 REFERENCE REMARKS 


Photoresist use in semiconductor manufacturing 26/27 4  OECD_8  


Lubricants and lubricant additives 24 E.O 8E.O 13E.O OECD_9  


Automotive spray application 29/30 14 6/7 OECD_10  


Metal finishing ! 4/8/16/15/0  OECD_11  


Antifoulants  15/0 21 OECD_12 BIOCIDAL 
PRODUCTS 


Insecticides for stables and manure storage systems  15/0 18 OECD_13 BIOCIDAL 
PRODUCTS 


Kraft pulp mills 17 12 12 OECD_14  


Non-integrated paper mills 17 12 12 OECD_15  


Recovered paper mills 17 12 12 OECD_16  


Insecticides, acaricides and products to control 
other arthropods for household and professional 
uses 


 15/0 18 OECD_17 BIOCIDAL 
PRODUCTS 


Adhesive Formulation    OECD_18  


Coating Industry (Paints, Lacquers and Varnishes)  14  OECD_19  



http://www.olis.oecd.org/olis/2008doc.nsf/linkto/ENV-JM-MONO(2008)14�

http://www.olis.oecd.org/olis/2008doc.nsf/linkto/ENV-JM-MONO(2008)14�

http://www.olis.oecd.org/olis/2008doc.nsf/linkto/ENV-JM-MONO(2008)14�

http://www.olis.oecd.org/olis/2009doc.nsf/linkto/ENV-JM-MONO(2009)3�

http://www.olis.oecd.org/olis/2009doc.nsf/linkto/ENV-JM-MONO(2009)24�
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ESD TITLE NACE22 IC23 PT24 REFERENCE REMARKS 


Pulp, Paper and Board Industry  12  OECD_20  


Formulation of Radiation Curable Coatings, Inks and 
Adhesives  


C26.6? 0?  OECD_21  


Transport and Storage of Chemicals H? 0?  OECD_22  


Chemical industry: chemicals used in synthesis 20.2/20.4/20.5/21 3  EU_1  


Personal/domestic and public domain  5/6  EU_1  


Leather processing industry  7 9 EU_1  


Metal extraction, refining and processing industry 24 8 13 EU_1  


Photographic industry  10  EU_1  


Pulp, paper and board industry  12 9 EU_1  


Textile processing industry  13 9 EU_1  


Paint, lacquers and varnishes industry  14 6/7 EU_1  


Rubber industry  11 9 EU_1  


Biocidal products      



http://www.olis.oecd.org/olis/2009doc.nsf/linkto/ENV-JM-MONO(2009)25�

http://www.olis.oecd.org/olis/2009doc.nsf/linkto/env-jm-mono(2009)2�

http://www.olis.oecd.org/olis/2009doc.nsf/linkto/env-jm-mono(2009)2�

http://www.olis.oecd.org/olis/2009doc.nsf/linkto/ENV-JM-MONO(2009)26�
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ESD TITLE NACE22 IC23 PT24 REFERENCE REMARKS 


Human hygiene  5 1 EUB_1  


Private area and public health area disinfectants  5/6 2 EUB_2  


Drinking water disinfectants  6/15/0 5 EUB_3  


In-can preservatives  5/6/7/8/12/13/14 6 EUB_4  


Paper coating and finishing  12 6/7/9 EUB_5  


Film preservatives  14/11 7 EUB_6  


Wood preservatives  15/0 8 EUB_7  


Leather industry  7 9 EUB_8  


Textile processing industry  13 9 EUB_9  


Rubber polymerised materials preservatives  11 9 EUB_10  


Masonry preservatives 23.5/23.6 15/0 10 EUB_11  


Preservatives for liquid-cooling and processing 
systems 


 2/3/9 11 EUB_12  


Slimicides  12 12 EUB_13  
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ESD TITLE NACE22 IC23 PT24 REFERENCE REMARKS 


Metalworking fluid 25 8 13 EUB_14  


Rodenticides  1/5/6/15/0 14 EUB_15  


Avicides  1/6/15/0 15 EUB_16  


Insecticides for stables and manure  1 18 EUB_17  


Antifouling products  14/16/15/0 21 EUB_18  


Embalming and taxidermist fluids  15/0 22 EUB_19  
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Appendix R.16-3: Fate of chemicals in a wastewater treatment plant based on the SimpleTreat model 


The tables in this appendix provide values for the fate of substances that enter the sewage 
treatment plant, estimated according to the SimpleTreat 3.0 model (Struijs et al., 1996). The 
tables provide information on how much of a substance that enters the sewage treatment 
plant goes to air, surface water and to sewage sludge and how much is degraded. Separate 
tables are given depending on the categorization of a substance according to the results of 
screening biodegradation tests (see Table R.16-4).  


The data in the tables have been obtained from calculations with the SimpleTreat 3.0 model with 
the following settings: the volume of wastewater is set at 200 l per capita per day in line with Table 
R.16-10. Assuming that the total amount of solids in raw sewage produced per inhabitant per day 


is 0.150 (m-3.d-1).0.6 (kg.m-3) = 90 g per inhabitant per day, the concentration of suspended matter 


in influent has been set to 0.45 (kg.m-3) (see Table R.16-10). In order to maintain the main 
characteristics of the sludge flow, the steady-state concentration of suspended solids in the 
primary settler has been set at 150 mg dry weight per l, implying that still 2/3 of the solids in raw 
sewage is separated by the primary settler. Consequently, settled sewage flowing from the primary 
settler into the aeration tank contains an oxygen requirement (Ro) of 176 mg BOD per l.  


The mode of operation is defined by the input parameter sludge loading rate which specifies the BOD 
loading of the plant. The operation of the activated sludge reactor is largely specified by this 
parameter. This input parameter is in units of kg BOD per kg dry weight per day and is related to the 
sludge retention time (SRT) or sludge age and the hydraulic retention time (HRT). A medium sludge 


loading rate of 0.15 kg BOD kgdw
-1.d-1 is used with a SRT of 9.2 d and an HRT of 7.1 hr. 


SimpleTreat 3.0 contains a correction for stripping chemicals, as the process description is only 


valid for volatile chemicals (H > 250 Pa.m3.mol-1). The overall mass transfer coefficient during 
surface aeration (ksurf) was assumed proportional to the dissolved oxygen overall transfer rate 
coefficient (KLaO), estimated from the oxygen requirement (Ro), hydraulic retention time (HRT) and 
the difference between the oxygen saturation and the actual O2 concentration in the aerator (O2). 


In order to account also for the gas phase resistance (H < 250 Pa.m3.mol-1) the proportionality 
constant , still having the default value of 0.6, should be multiplied by a factor containing the 
dimensionless Henry constant (KH) and the ratio of the mass transfer rate coefficients of a chemical 
in air and water. Munz and Roberts (1987) recommend to apply 40 as a default value for this ratio. 
As a result the first order rate constant for surface aeration is written as: 


OHRT
R 


 + K


K = k
O


H


H
surf


2


)
140


40
( ψ






 


In the following tables H (Henry's law constant) should be used in Pa.m3.mol-1. 
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a) No biodegradability 
Fate of chemicals that are not degradable: kbiostp = 0 hr-1 in the aqueous phase of activated 
sludge.  


  
log 
H          


 % to air -4 -3 -2 -1 0 1 2 3 4 5 


log Kow 0 0 0 0 0 2 15 64 91 95 95
 1 0 0 0 0 2 15 64 91 95 95
 2 0 0 0 0 2 15 64 91 94 95
 3 0 0 0 0 2 14 62 89 92 92
 4 0 0 0 0 1 12 52 77 80 80
 5 0 0 0 0 1 5 28 48 51 51
 6 0 0 0 0 0 1 9 23 27 27


 


  
log 
H          


 % to water -4 -3 -2 -1 0 1 2 3 4 5 


log Kow 0 100 100 100 100 98 85 36 9 5 5 
 1 100 100 100 100 98 85 36 9 5 5 
 2 99 99 99 99 97 84 36 9 5 5 
 3 96 96 96 96 94 82 35 8 5 5 
 4 79 79 79 79 77 68 30 8 5 4 
 5 39 39 39 39 39 35 19 6 4 4 
 6 15 15 15 15 15 14 11 6 4 4 


 


  
log 
H          


 % to sludge -4 -3 -2 -1 0 1 2 3 4 5 


log Kow 0 0 0 0 0 0 0 0 0 0 0 
 1 0 0 0 0 0 0 0 0 0 0 
 2 1 1 1 1 1 1 1 0 0 0 
 3 4 4 4 4 4 4 3 3 3 3 
 4 21 21 21 21 21 20 18 16 15 15
 5 61 61 61 61 60 59 53 46 45 45
 6 85 85 85 85 85 85 80 71 69 69


 


  
log 
H          


 % degraded -4 -3 -2 -1 0 1 2 3 4 5 


log Kow 0 0 0 0 0 0 0 0 0 0 0 
 1 0 0 0 0 0 0 0 0 0 0 
 2 0 0 0 0 0 0 0 0 0 0 
 3 0 0 0 0 0 0 0 0 0 0 
 4 0 0 0 0 0 0 0 0 0 0 
 5 0 0 0 0 0 0 0 0 0 0 
 6 0 0 0 0 0 0 0 0 0 0 


 


  
log 
H          


 % removal -4 -3 -2 -1 0 1 2 3 4 5 


log Kow 0 0 0 0 0 2 15 64 91 95 95
 1 0 0 0 0 2 15 64 91 95 95
 2 1 1 1 1 3 16 64 91 95 95
 3 4 4 4 4 6 18 65 92 95 95
 4 21 21 21 21 23 32 70 92 95 96
 5 61 61 61 61 61 65 81 94 96 96
 6 85 85 85 85 85 86 89 94 96 96
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b) Inherent biodegradability 
Fate of chemicals that are “inherently biodegradable” in an OECD/EU test: kbiostp = 0.1 hr-1 in 
the aqueous phase of activated sludge.  


  
log 
H          


 % to air -4 -3 -2 -1 0 1 2 3 4 5 


log Kow 0 0 0 0 0 1 10 50 85 91 91
 1 0 0 0 0 1 10 50 85 91 91
 2 0 0 0 0 1 10 50 85 90 91
 3 0 0 0 0 1 9 49 83 88 89
 4 0 0 0 0 1 8 41 72 77 77
 5 0 0 0 0 0 4 23 45 49 49
 6 0 0 0 0 0 1 8 22 26 26


 


  
log 
H          


 % to water -4 -3 -2 -1 0 1 2 3 4 5 


log Kow 0 59 59 59 59 58 52 28 8 5 5 
 1 59 59 59 59 58 52 28 8 5 5 
 2 59 59 59 59 58 52 27 8 5 5 
 3 57 57 57 57 56 50 27 8 5 5 
 4 48 48 48 48 48 43 24 7 5 4 
 5 28 28 28 28 27 25 16 5 4 3 
 6 13 13 13 13 13 13 10 6 4 4 


 


  
log 
H          


 % to sludge -4 -3 -2 -1 0 1 2 3 4 5 


log Kow 0 0 0 0 0 0 0 0 0 0 0 
 1 0 0 0 0 0 0 0 0 0 0 
 2 1 1 1 1 1 1 1 0 0 0 
 3 4 4 4 4 4 4 3 3 3 3 
 4 19 19 19 19 19 19 17 16 15 15
 5 56 56 56 56 56 55 51 46 45 45
 6 83 83 83 83 82 82 78 71 69 68


 


  
log 
H          


 % degraded -4 -3 -2 -1 0 1 2 3 4 5 


log Kow 0 41 41 41 41 41 38 22 7 4 4 
 1 41 41 41 41 40 38 22 7 4 4 
 2 41 41 41 41 40 38 22 7 4 4 
 3 39 39 39 39 39 37 21 6 4 4 
 4 33 33 33 33 32 31 18 6 4 3 
 5 17 17 17 17 16 16 10 4 2 2 
 6 4 4 4 4 4 4 4 2 1 1 


 


  
log 
H          


 % removal -4 -3 -2 -1 0 1 2 3 4 5 


log Kow 0 41 41 41 41 42 48 72 92 95 95
 1 41 41 41 41 42 48 72 92 95 95
 2 41 41 41 41 42 48 73 92 95 95
 3 43 43 43 43 44 50 73 92 95 95
 4 52 52 52 52 52 57 76 93 95 96
 5 72 72 72 72 73 75 84 95 96 97
 6 87 87 87 87 87 87 90 94 96 96
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c) pass levels within 28 days in a test on “ready biodegradability”, 10-day window 
criterion is not fulfilled 
Fate of chemicals that reach the biodegradation pass levels within 28 days in an OECD/EU test 
on “ready biodegradability but not within the 10 day time window: kbiostp = 0.3 hr-1 in the 
aqueous phase of activated sludge. 


  
log 
H          


 % to air -4 -3 -2 -1 0 1 2 3 4 5 


log Kow 0 0 0 0 0 1 6 36 76 84 85
 1 0 0 0 0 1 6 36 76 84 85
 2 0 0 0 0 1 6 36 75 83 84
 3 0 0 0 0 1 6 35 73 81 82
 4 0 0 0 0 1 5 30 64 71 71
 5 0 0 0 0 0 3 17 40 45 46
 6 0 0 0 0 0 1 7 20 24 25


 


  
log 
H          


 % to water -4 -3 -2 -1 0 1 2 3 4 5 


log Kow 0 33 33 33 33 32 29 19 7 5 4 
 1 33 33 33 33 32 29 19 7 5 4 
 2 32 32 32 32 32 29 19 7 5 4 
 3 32 32 32 32 31 29 18 7 5 4 
 4 27 27 27 27 27 25 16 6 4 4 
 5 18 18 18 18 17 16 12 5 3 3 
 6 11 11 11 11 11 10 9 5 4 4 


 


  
log 
H          


 % to sludge -4 -3 -2 -1 0 1 2 3 4 5 


log Kow 0 0 0 0 0 0 0 0 0 0 0 
 1 0 0 0 0 0 0 0 0 0 0 
 2 1 1 1 1 1 1 1 0 0 0 
 3 3 3 3 3 3 3 3 3 3 3 
 4 17 17 17 17 17 17 16 16 15 15
 5 51 51 51 51 51 51 49 46 45 45
 6 79 79 79 79 79 78 76 70 68 68


 


  
log 
H          


 % degraded -4 -3 -2 -1 0 1 2 3 4 5 


log Kow 0 67 67 67 67 67 64 45 17 12 11
 1 67 67 67 67 67 64 45 17 12 11
 2 67 67 67 67 67 64 45 17 12 11
 3 65 65 65 65 65 62 44 17 11 11
 4 55 55 55 55 55 53 38 15 10 9 
 5 31 31 31 31 31 30 22 9 6 6 
 6 11 11 11 11 11 10 9 5 3 3 


 







  


133 


 


  
log 
H          


 % removal -4 -3 -2 -1 0 1 2 3 4 5 


log Kow 0 67 67 67 67 68 71 81 93 95 96
 1 67 67 67 67 68 71 81 93 95 96
 2 68 68 68 68 68 71 81 93 95 96
 3 68 68 68 68 69 71 82 93 95 96
 4 73 73 73 73 73 75 84 94 96 96
 5 82 82 82 82 83 84 88 95 97 97
 6 89 89 89 89 89 90 91 95 96 96


 


d) pass levels within 28 days in a test on “ready biodegradability”, 10-day window 
criterion is fulfilled 
Fate of chemicals that are “readily biodegradable” in an OECD/EU test: kbiostp = 1 hr-1 in the 
aqueous phase of activated sludge.  


  
log 
H          


 % to air -4 -3 -2 -1 0 1 2 3 4 5 


log Kow 0 0 0 0 0 0 3 19 55 66 68
 1 0 0 0 0 0 3 19 55 66 68
 2 0 0 0 0 0 3 19 54 66 67
 3 0 0 0 0 0 3 18 53 64 66
 4 0 0 0 0 0 3 16 46 56 57
 5 0 0 0 0 0 1 9 29 36 37
 6 0 0 0 0 0 1 4 15 20 20


 


  
log 
H          


 % to water -4 -3 -2 -1 0 1 2 3 4 5 


log Kow 0 13 13 13 13 13 12 9 5 4 3 
 1 13 13 13 13 13 12 9 5 4 3 
 2 13 13 13 13 12 12 9 5 4 3 
 3 12 12 12 12 12 11 9 5 4 3 
 4 11 11 11 11 11 10 8 4 3 3 
 5 8 8 8 8 8 7 6 4 3 3 
 6 7 7 7 7 7 7 6 4 3 3 


 


  
log 
H          


 % to sludge -4 -3 -2 -1 0 1 2 3 4 5 


log Kow 0 0 0 0 0 0 0 0 0 0 0 
 1 0 0 0 0 0 0 0 0 0 0 
 2 0 0 0 0 0 0 0 0 0 0 
 3 3 3 3 3 3 3 3 3 3 3 
 4 16 16 16 16 16 16 16 15 15 15
 5 47 47 47 47 47 47 46 45 45 45
 6 72 72 72 72 72 72 71 69 67 67


 
 


  
log 
H          


 % degraded -4 -3 -2 -1 0 1 2 3 4 5 


log Kow 0 87 87 87 87 87 85 72 41 30 29
 1 87 87 87 87 87 85 72 40 30 29
 2 87 87 87 87 87 85 72 40 30 29
 3 85 85 85 85 84 82 70 39 29 28
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 4 73 73 73 73 73 71 61 34 26 24
 5 45 45 45 45 45 44 38 22 17 16
 6 21 21 21 21 21 21 19 12 9 9 


 


  
log 
H          


 % removal -4 -3 -2 -1 0 1 2 3 4 5 


log Kow 0 87 87 87 87 87 88 91 95 96 97
 1 87 87 87 87 87 88 91 95 96 97
 2 87 87 87 87 88 88 91 95 96 97
 3 88 88 88 88 88 89 91 95 96 97
 4 89 89 89 89 89 90 92 96 97 97
 5 92 92 92 92 92 93 94 96 97 97
 6 93 93 93 93 93 93 94 96 97 97 
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Appendix R.16-4: Connection to Sewage Treatment Plants in Europe 


Default STP Connection Rate  


Marked improvements in overall EU wastewater collection (+22% relative to 1992) and treatment 
(+69% relative to 1992) will follow full implementation of the Urban Waste Water Treatment 
Directive (91/271/EEC) in 2005 (see Figure 1). Even before 2005, a provisional figure is indicated 
for interim use as substantial increases in wastewater collection (+12%) and treatment (+40%) 
capacity have already been reported from across the EU. Projected wastewater treatment capacity 
in the EU as a whole for 2000 is greater than baseline organic loadings (i.e., 106%), although this 
is not uniformly distributed throughout the EU. An interim figure of 80% connection to wastewater 
treatment is therefore proposed for the generic region. A figure of 90 - 95% is also proposed for 
use following full implementation of the UWWTD. This coincides with the likely ultimate degree of 
connection and treatment capacity for urban regions of the EU. 
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Figure R.16-16:  Development in Collection and Treatment Capacity EU14 (Source: EC, 1999)25 


Historical Data  


Data on the proportion of the total population connected to wastewater treatment in individual MS 
in the period 1970-95 are presented in Table R.16-24. The population weighted average for the 
whole of the EU15 in 1995 was 73%. Although the apparent degree of connection to wastewater 
treatment is low in some countries, its absence does not necessarily always imply inadequate 
treatment or direct discharge. For example, the proportion of the population with individual 
arrangements such as septic tanks has been reported as 24% in Greece, 23% in France, 22% in 
Finland, 12% in Portugal, 7% in Germany, 6% in Italy, 2.5% in the UK, 1.5% in the Netherlands, 
1% in Spain and 0.5% in Luxembourg (EWWG, 1997) 


 
25 European Commission (1999). Implementation of Council Directive 91/271/EEC of 21 May 1991 concerning urban 
waste water treatment as amended by Commission Directive 98/15/EC of 27 February 1998. Summary of the measures 
implemented by the member states and assessment of the information received pursuant to Article 17 and 13 of the 
directive. Available on European Union (EU) web-site at http://www.europa.eu.int/water/water-
urbanwaste/report/report.html. 
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Table R.16-24: Proportion of the Population served by a Wastewater Treatment Plant (Eurostat/EC/EEA, 
1998) 


Member State Year 


 1970 1980 1985 1990 1995 


Belgium 4 23 - - 27 


Denmark 54 - 91 98 99 


Germany 62 (West) 80 (West) 84 (West) 86 89 


Greece - 1 10 11 34 


Spain - 18 29 48 48 


France 19 62 64 68 77 


Ireland - 11 - 44 45 


Italy 14 30 - 61 61 


Luxembourg 28 81 83 90 88 


Netherlands - 73 87 93 96 


Austria 17 38 65 72 76 


Portugal - 2 4 21 21 


Finland 16 65 72 76 77 


Sweden 63 82 94 94 95 


UK - 82 83 87 86 


 
Urban Waste Water Treatment  


Details of the current situation within the EU reveal that there are 17,351 agglomerations of more 
than 2,000 p.e. in the 14 member states excluding Italy (EC, 1999). This represents a total organic 
loading of 424 million p.e. relative to an actual EU14 population of 314 million. Data from a different 
source indicate an organic load of 105 million p.e. (in Italy (EEWG, 1997)).  


It is notable that relatively few countries (i.e., Greece, Spain, Portugal and the UK) have 
designated coastal/estuarine areas as less sensitive. Discharges to such areas are subject to less 
stringent requirements regarding treatment (i.e., primary). In p.e. terms, this corresponds to <9% of 
organic loads. 


Details of developments in the capacity of collecting systems conforming to the provisions of the 
directive are presented in Figure R.16-16. The projected increase in capacity in terms of absolute 
p.e. (81 million) and percent (+22%) between the baseline situation in 1992 and the final situation 
after implementation of the directive in 2005 is substantial. More marked increases are projected 
for individual MS such as Spain (+113%), Ireland (+346%) and Portugal (+76%). Separate data for 
Italy indicate an increase in collection capacity of 7% from a baseline of 95 million p.e. to 102 
million p.e. in 2005 (EEWG, 1997). 
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PREFACE 
 
This document describes the information requirements under REACH with regard to substance 
properties, exposure, use and risk management measures, and the chemical safety assessment. It is 
part of a series of guidance documents that are aimed to help all stakeholders with their preparation 
for fulfilling their obligations under the REACH regulation. These documents cover detailed 
guidance for a range of essential REACH processes as well as for some specific scientific and/or 
technical methods that industry or authorities need to make use of under REACH. 
  
The guidance documents were drafted and discussed within the REACH Implementation Projects 
(RIPs) led by the European Commission services, involving stakeholders from Member States, 
industry and non-governmental organisations. These guidance documents can be obtained via the 
website of the European Chemicals Agency (http://echa.europa.eu/web/guest/support/guidance-on-
reach-and-clp-implementation). Further guidance documents will be published on this website when 
they are finalised or updated. 
 
This document relates to the REACH Regulation (EC) No 1907/2006 of the European Parliament and of the 
Council of 18 December 20061 and its amendments as of 31 August 2011. 


 
 
 


                                                 
1 Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the 
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals 
Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93 and Commission 
Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 
93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396, 30.12.2006). 



http://echa.europa.eu/web/guest/support/guidance-on-reach-and-clp-implementation

http://echa.europa.eu/web/guest/support/guidance-on-reach-and-clp-implementation
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Convention for citing the REACH regulation 


Where the REACH regulation is cited literally, this is indicated by text in italics between quotes. 


Table of Terms and Abbreviations 
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R.17 EXPOSURE ASSESSMENT OF SUBSTANCES IN ARTICLES 


R.17.1 Introduction 


R.17.1.1 Aim 


This section describes how to assess exposure to man and the environment from substances in 
articles which are produced or imported. Substances in articles can be assessed:  


 as a part of the life-cycle stage of a substance to be registered (Article 6); 
 as a part of a registration for substances in articles in case substances in the article are intended 


to be released (Article 7.1); 
 when the Agency has grounds for suspecting that a substance in an article could be released and 


that this poses a risk (Article 7(5) )See the Guidance on requirements for substances in articles 
for details and definitions. 


R.17.1.2 General work flow  


Exposure estimation for substances in articles is structured by a general workflow. This is meant to 
streamline the process but it can be adapted according to the available information or tools. 


1. Document the available information on the quantity or number of articles that are produced, 
imported and used, and the quantity of the substances incorporated in the articles. Consider 
that articles that are produced, and emissions of substances from these articles, can 
potentially accumulate in society over the service life of the article (Section R.17.4.2). 
Consider the current measures to control the risk of substances in articles.  


2. Consider the emission pathways (Section R.17.1.3) and exposure pathways of the substances 
in the articles (Section R.17.1.4). In general, the applicable life-cycle stages are ‘use’ and 
‘service-life’. Service life relates to the use of an article containing the substance over a 
period of >1 year. Such activities include for example wear and maintenance of textiles, use 
and maintenance of vehicles or sport articles, etc. 


3. Consider an exposure estimation strategy (Section R.17.2). Estimate exposure of humans 
(Section R.17.3) and release to the environment (Section R.17.4) using the appropriate 
equations and tools described in Chapters R.15 and R.16. The categories applied for 
description of uses can support tier 1 exposure estimates (see section D.4.4). For human 
exposure, use can be made of the product category and article categories (see Chapter R.12 
and Chapter R.15). For environmental exposure, use can be made of the environmental 
release categories (ERCs, see Section D.4.4, Appendix D-3 and Chapter R.16). 


4. Environmental Tier 1 release estimates, whether derived from applying the ERCs or the 
equations in Section R.17.4, are used as input into calculating predicted environmental 
concentrations (PECs), as described in Chapter R.16, using the appropriate tools (see Part 
D.5.4 and D.5.5). Tier 1 release estimates for diffuse emissions from articles during service 
life are considered on a regional scale.  


5. Based on the risk characterisation (Section R.17.1.5), define the operational conditions (OC) 
and risk management measures (RMM) that ensure control of risks for release of substances 
from articles for man or environment for inclusion in the exposure scenario. This could 
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include product integrated RMM that influence release or migration from the article, or 
recommendation of specific concentration or migration limits. 


R.17.1.3 Emission pathways 


Emissions can in principle come from virtually any article. Emissions can be classified into four 
different groups: 


 Release into surrounding air (by evaporation) 
 Release into saliva or surrounding water (leaching) 
 Release into surrounding solid material or skin (by diffusion) 
 Release in the form of material particles to various surroundings (e.g. due to wear and tear). 


In the first three groups, the substance is emitted in molecular form. In the fourth group the 
substance is emitted in the form of particles of material. It is assumed that the particles have the 
same composition as the original material. 


R.17.1.4 Exposure pathways 


For humans, the exposure estimation for substances in articles need to take into account that certain 
articles are associated with specific exposure pathways due to their expected use or reasonable 
foreseeable misuse, such as chewing (pens), mouth contact (textiles, objects put in the mouth) or 
accidental ingestion.  


The likelihood of exposure for each of the relevant pathways for exposure to substances in articles 
needs to be established. The following questions will be helpful in determining the relevant human 
exposure pathways. 


 Can the article be put in the mouth unintentionally (e.g. chewing) or is it intended to be? 
 Is there skin contact with the article, e.g. jewellery, textiles, straps, belts, shoes etc.? 
 Can the article or parts or particles of it be ingested? 
 Can substances in the article evaporate and thus be inhaled (based on default or measured 


release rates)? 
 Can the article release the substance due to abrasion, drilling, sawing, sanding, handling, 


heating etc. and thus lead to exposure via dust or fumes? 


It is assumed that eye contact with substances in articles is generally not a relevant exposure 
pathway; however specific eye-irritants may need attention if such substances are to be intentionally 
released from the article. 


For the environment, the following questions will be helpful in determining the relevant 
environmental exposure pathways during use and handling of the article: 


 Is the substance released intentionally from the article? 
 Is evaporation of substances from the article matrix likely? 
 Is leaching to (ground)water and redistribution to soil/sediment possible? 
 Is particle abrasion or loss of particles likely at any stage? 
 How are articles handled in the waste stage and does this lead to releases? 
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R.17.1.5 Demonstration of control of risks 


The specifications for control of risks from substances in articles as outcome of the CSA can be 
expressed as exposure by a pathway (or any combination of pathways) that is below the DNEL or 
PNEC, see Part E for details on risk characterisation.  


The safety of an article for screening purposes can be demonstrated with worst case assumptions. 
For human exposure estimation, e.g. for oral exposure, it could be assumed that all of the substance 
contained in the article is released instantaneously and is available for oral exposure. If this does not 
lead to exceeding the DNEL for oral exposure, control of risks can be assumed.  


Another approach for human exposure estimation of articles is to derive specific concentration 
limits (CL) for oral exposure (Van Engelen et al., 2006), based on the DNEL. By re-arranging the 
Tier 1 equations for oral exposure, it is possible to calculate the content limit as the concentration 
(mg/kg article material) in the article, assuming the entire article is swallowed (mostly applicable to 
small articles easily swallowed): 







totA


BW DNEL
  article) CL(mg/kg      


 
Parameter Description Unit Source  


DNEL Derived No-Effect Level [mg.kg bw-1.d-1] Hazard assessment 
 BW Body weight  [kg] 


Atot Total article weight (all ingested) [kg]  


  use frequency = mean number of 
(ingestion) events per day 


[d-1] 


 
The body weight used should reflect the body weight of the population at risk, e.g. when assessing 
toys used by children. For further information on body weights, see Section R.15.7. 


In analogy to methodologies used at EFSA for calculating release limits for food contact materials, 
it is also possible to calculate specific migration limits (SML) for oral exposure in mg/kg article 
material. The SML is based on the assumption that a maximum amount of article is ingested per day 
(Aingested) and all of the substance in the ingested amount of article is available for oral uptake.  


The SML that does not lead to exceeding the DNEL is then calculated as: 







ingestedA


BW DNEL
  article) SML(mg/kg       


Parameter Description Unit Source  


DNEL Derived No-Effect Level [mg.kg bw-1.d-1] Hazard assessment 
 BW Body weight  [kg] 


Aingested Article weight that is ingested per event [kg]  


  use frequency = mean number of 
(ingestion) events per day 


[d-1] 


Migration limits can also be expressed on an area basis [mg.kg-1.cm-2]. If risks are not controlled, 
product-integrated risk management measures or other RMM can be implemented to reduce the 
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substance losses from the articles to humans or the environment. See Part D and Chapter R.13 for 
more information on applying RMM. 


 


R.17.2 General considerations for exposure estimation 


A sequence of exposure estimation steps is given below. Entry and exit is possible at any step, 
assuming that the exposure estimation is embedded in the usual steps of the chemical safety 
assessment. After a specific step, the use is either safe (exposure below DNEL or PNEC or below 
migration limits), or not. If not, additional refinement of the CSA is needed by either working on 
the exposure estimation or collecting measured exposure data, introducing (further) risk 
management measures or generating additional hazard data. If measured data of good quality are 
available, they can be used as input for model calculations or to override default model values at all 
steps and at all tiers. Please note that this tool has not been validated for use with nanomaterials 
(NMs). If the output of the model is used to estimate exposure for NMs, this should preferably be 
supported by measured data. There should be a clear description in the CSR of the uncertainties 
associated with the estimated values and the consequences for the risk characterisation. 
 
Step 1: Tier 1 exposure estimation  


In this step, the chemical composition of the article is used to assess whether the overall amount 
present in the article, with default worst case assumptions, can lead to exceeding the DNEL or 
PNEC or not. This is detailed in Section R.17.3. 


If a complete (instantaneous) emission of all of the substance of interest contained in an article is 
below the relevant DNEL or PNEC, or worst case emission assumptions will not lead to exceeding 
the DNEL or PNEC, no additional assessment is necessary for direct human exposure. Indirect 
exposure via (release to) the environment could be relevant for humans and cannot a priori be 
disregarded without some form of quantification.   


Tier 1 screening equations are available for environmental exposure, inhalation exposure, skin 
exposure and systemic exposure from multiple pathways. The exposure estimation should 
accurately reflect article handling, conditions of use and related exposure characteristics (contact 
time, frequency of contact, exposure pathways etc.).  


Depending on the use and physicochemical properties of the substance in the article, the exposure 
estimation should reflect the relevant release processes: 


 For human exposure, the release of substances from the article matrix into the relevant contact 
media such as air, (drinking) water, fluid (saliva or gastro-intestinal fluids), dust or skin (dermal 
exposure) should be assessed, and if relevant, reflected in the exposure scenario.  


 For environmental exposure, the assessment should focus on release to air, water or 
soil/sediment by evaporation, leaching into (pore) water or particle abrasion.  


When using calculations based on Article Categories (see Appendix R.12-4 and Appendix D-3.3), 
the assumptions of any defaults in a category must be checked against the exposure pathways and 
environmental release patterns for that particular article category, and adapted if needed. 
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Step 2: Refinement of the Tier 1 exposure estimation 


The Tier 1 assessment can be improved by refining the assumptions. This can be done, e.g. by using 
more elaborate models to estimate the release or uptake rate of substances, as discussed in Section 
R.17.4, or by using measured data. 


Measured data on leaching, release or exposure concentrations can be used as input parameters for 
the assessment models. The release data for the relevant exposure pathway can be compared to the 
DNEL for short- or long term exposure or to the PNECs for environmental compartments. 


 For human exposure, the release of substances from the article matrix into the relevant contact 
media such as air, (drinking) water, fluid (saliva or gastro-intestinal fluids) or skin (dermal 
exposure) can be measured with standardized test methods (e.g. using the test methods of 
Appendix R.17-1). It should be established whether substances migrate from the matrix in the 
mouth or (also) in the gastro-intestinal tract. 


 The environmental exposure estimation should focus on release to air, water or soil/sediment by 
evaporation, leaching into (pore) water or particle abrasion. The release of substances into 
environmental media can be refined, e.g. by measured leaching rates etc. 


Step 3: Higher tier exposure estimation 


If the previous steps still cannot demonstrate control of risks, higher tier assessment can be 
considered. Higher tier specific exposure models can be used or additional release or exposure 
information can be collected or measured. In particular, measured data or models for release from a 
matrix can be used to further refine the assessment. Several tools and information sources are 
available for this (see Appendix R.17-1: Collecting information on release rates from articles). 
Higher tier models for consumer exposure estimation are discussed in Section R.15.5. 


R.17.3 Release and exposure estimation for humans 


The safety of an article for screening purposes can be demonstrated from the composition of the 
article. The reasonable worst case assumption is that all of the substance contained in the article is 
released instantaneously and is available for inhalation, dermal or oral uptake. If the article is a 
composite, the relevant part of the article is used for article weight. Measured data of good quality 
should be used whenever available. The sections below briefly state the assumptions and refer back 
to Chapter R.15 on consumer exposure estimation. 


R.17.3.1 Inhalation 


R.17.3.1.1 Volatile substances 


Substances can be released from articles by evaporation, depending on the physicochemical 
properties of that substance and the properties of the matrix that influence migration out of the 
article into air or water. A Tier 1 screening approach assumes that 100% of the substance of the 
product will be released at once to the room and that there is no ventilation. Furthermore, in a worst 
case model, it is assumed that the event duration is 24 hours. 


 Use the Tier 1 inhalation model (Section R.15.4). 
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R.17.3.1.2 Inhalation of particles or dust  


The substance in articles may become available for inhalation due to rubbing or while handling or 
working with the article (e.g., building materials, hobby materials etc.) due to sanding, drilling, 
heating of metals (metal fume particles with very small diameter) etc. The resulting dust can be 
inhaled.  


 Use the Tier 1 inhalation model (Section R.15.4, with a conservative assumption on the 
inhalable and/or respirable fraction. The non-respirable fraction can be swallowed and oral 
exposure may also need to be considered. 


The inhaled amount depends on the particle size distribution. In general, we can assume that 
particles with a diameter below 15 µm will be taken up, although different defaults are used by 
different exposure models. This is based on the notion that particles between 5 and 15 µm are taken 
up orally and particles below 5 µm reach the alveoli.  


R.17.3.2 Dermal contact  


Many tools and machinery are handled leading to skin contact. Other classes of articles are in 
contact with some part of the skin, especially clothing, foot wear, jewellery etc. Dermal contact is 
also very relevant for sensitizing chemicals. In general, a distinction can be made between short-
term exposure, e.g. handling tools or machinery, and long-term exposure; for instance shoes, 
textiles, jewellery, straps, etc.  


 Use the Tier 1 dermal exposure model B: a non-volatile substance migrating from an article 
(Section R.15.4). 


More detailed dermal exposure models are discussed in section R.15.5. 


R.17.3.3 Ingestion 


R.17.3.3.1 Ingestion of a product or an article 


Articles, parts or particles from articles can be ingested. In many cases, depending on the article 
category, ingestion of article parts can be expected and is an element of reasonable foreseeable 
misuse. A well known example is chewing on articles such as pens or other household materials, or 
ingestion of small articles by children.  


 Use the Tier 1 oral exposure model A: Unintentional swallowing during normal use (Section 
R.15.4). If the article is diluted before use, an additional dilution term can be added to the 
equation above.  


R.17.3.3.2 Migration from an article  


For articles that may be taken into the mouth or sucked on (mouthing) as part of reasonable 
foreseeable misuse, substances can migrate into saliva or (through it) to skin. This could be limited 
to a few classes of articles.  


 For a screening assumption on migration, use also the Tier 1 oral exposure model A: 
Unintentional swallowing during normal use (Section R.15.4). 
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  For mouthing behaviour of children, use parameters provided in Van Engelen et al., 2006 
(Appendix R.17-1).  


In a higher tier model, the release rate of the substance from a product can be measured and the 
exposure time assessed to obtain a more reliable estimate of substance released from the article. The 
amount of ingested substance can then be calculated. Higher tier migration models for oral contact 
are discussed in Section R.15.5. 


R.17.3.4 Eye contact 


It is assumed that eye contact is usually not a relevant exposure pathway for articles, with a few 
exceptions, e.g. contact lenses. In those cases, consider using the dermal models (see previous 
Section R.17.3.2). 


R.17.4 Release and exposure estimation for the environment 


R.17.4.1 General considerations 


For environmental exposure to substances in articles, the aggregate emissions from the total weight 
or area of the articles in which the substance is contained should be taken into account instead of the 
weight or shape of a single object handled, chewed on or ingested as when human exposure is 
assessed.  


If it is assumed that release of all of the substance occurs during service life, release due to product 
use should not be added to the total to avoid double counting of the substance. It is assumed that the 
releases of substances during manufacture of the article are covered by a regular CSA if the 
substance is manufactured in the EU. 


To calculate exposure for the environment, the estimated loading of the environment is calculated 
from release rates and the tonnage of the substance contained in the articles. Subsequently, the 
calculated or measured overall emission is treated as any other environmental emission in the 
current exposure estimation. The emissions during service life are considered to be diffuse 
emissions that usually cause exposure on a “regional” scale. In some cases, however, local exposure 
scenarios should also be considered. Examples of local scenarios are e.g. wood preservatives, 
leaching substances from construction materials etc. 


Emission is greatly influenced by the total quantity of the article. If an article has been in use for a 
prolonged period of time, with a relatively constant consumption (with regard to volumes and areas 
of use), the maximum cumulative quantity has had time to become established. At this stage, the 
annual quantity removed (by waste incineration, degradation etc.) is just as high as the quantity 
added annually. Then the chemical flow in society has reached an overall equilibrium (“steady 
state”). The cumulative quantity can be estimated in a simplified manner by multiplying the 
quantity added by the residence time of the chemical in years. Release into the environment (air, 
water, soil and indirectly, sediment) is calculated from the emission rate, the weight of the article(s) 
and the service life of the article.  


A usual Tier 1 screening taking the service life of the article into account is to assume a constant 
release rate over time, called ‘emission factor’ [%] (Fservice lifecomp) if the surface area is not the 
controlling factor for release: 


articleSLT _articlecomp comp FcAtotlife FserviceRtot   Equation 17-1 
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Parameter Description Unit Source  


Rtotcomp Annual total release of the substance to a certain environmental 
compartment (comp) over the service life of the products at 
steady state 


[kg/yr]  


F service life comp Emission factor to a certain environmental compartment over 
service life of the articles [%] (estimated or measured) 


[-]  


Atot Yearly total input of the articles [kg/yr]  


Fcarticle Weight fraction of substance in article [-]  


TSL_article Service life of articles [yr]  


 
This calculation can be repeated for each relevant environmental compartment. Note that the 
emission factor to each environmental compartment can be different depending on the properties of 
the substance and the article matrix. Losses of substances due to loss of particles (abrasion, wear 
and tear) can also be calculated in this way by defining a) an emission factor from the particles, and 
b) a separate particle loss fraction in addition [%].   


An alternative method of estimating the emission from articles over their service life is to assume 
that the emission is directly proportional to the surface area of the objects exposed to water 
(leaching) or air (volatilisation). This approach needs area emission factors (Farea [mg.m-2.year-1]). If 
such emission factors are known or can be estimated for a substance in an article, the emissions of 
the substance can be estimated as follows: 


articleslarticlecamparea TAreaF _,compRtot_Subst   Equation 17-2 


 
Parameter Description Unit Source  


Rtot_Substcomp Annual total release of the substance to a certain 
environmental compartment (comp) over the service life of 
the products at steady state 


[kg.yr-1]  


Farea, comp Annual emission factor to an environmental compartment 
(comp) on an article- area basis 


[kg.m-2.year-1]  


Areaarticle Annual emitting surface area [m2.yr-1]  


Tsl_article Service life of articles [yr]  


The relevant ERCs can be adapted for service life by applying Equation 17-1 or Equation 17-2 to 
the emission factors in the ERCs  


More detailed calculations of emissions from articles can be performed by using the equations in 
the next sections. This process is simplified by using the ERCs as described in Part D4.4 and 
Appendix D-3 and Section R.16.2 for the relevant process and article category that is applicable to 
the articles. 


The steps are explained in more detail in the next sections: 


1. Estimate the service life of the article. 
2. Consider the emission type (molecular and/or particulate). 
3. Estimate emission factors for the substance from the actual material (e.g. fraction/tonne or 


mg.m-2 surface area). If emission data are missing: 
 Compare with similar articles described in ESD’s or other sources; 
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 Search for data in the literature; 
 Use a worst-case assumption or if necessary perform an emission study, leaching study 


etc. 
4. Calculate the total releases of substance from articles at steady state.  
5. Calculate the regional releases representing a densely populated area.  


R.17.4.2 Detailed release estimation for service life  


R.17.4.2.1 Considerations 


Although not required by the legislation, the M/I or article producer may wish to know what his 
portion of the total market volume contributes to the overall release and whether there is any 
probability that a substance evaluation under REACH may conclude that additional risk 
management is needed. Hence the article producer may wish to use the total EU market volume for 
his substance in his calculations. 


Although not explicitly required, the M/I or article producer may wish to know whether his market 
volume stocks up a base-line release from articles accumulated in society over the past. He can take 
account of this in using the default release rates referring to the whole service life as an annual 
release rate (see “steady state” concept in Section R.17.4.2.6).  


R.17.4.2.2 Input data  


Substance emissions during service life are assessed at regional level. It is assumed that the 
emissions homogenously disperse in the environment over time. Hence the producer needs different 
types of information: 


1. Article types in which his substance is used and  


2. The average service life of these products.  


3. The fraction of the marketed volume used in certain product types.  


4. An emission factor (release rate) per year. In a Tier 1 assessment, a default emission factor can 
be used based on the ERCs (see Section R.16.2). Specific information can be used to substitute 
the defaults, e.g. based on models (for example for packaging materials) or based on testing. 


R.17.4.2.3 Estimate the service life of the article 


A list of examples for service life spans and release factors taken from the emission scenario 
document on plastic additives is presented in Table R.17-1. For an overview of available emission 
scenario documents, see Annex R.16-2. 
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Table R.17-1 Example of service life and release factors (per year) for polymer articles 


Article type Typical service life 
time 


Release factor for a 
plasticizer, medium 
volatility  


Release factor for a 
flame retardant or a 
stabiliser 


    


Packaging materials, articles used in 
agriculture 


1   


Sports articles, plastic used in electric 
devices 


2 to 5 years   


Furniture, household appliances (e.g. 
refrigerator) 


5 to 10 years  0.01% per year 


Plastic used in electronic devices, cars, 
construction materials 


10 to 20 years 0.16% per year  


Tyres 5 years   


The service life of an article can be defined as the average lifetime of the article. If a significant 
proportion of an article/material/substance is re-used or recycled leading to a second service life this 
should be considered in the exposure estimation. Depending on the re-use/recycle pattern this can 
be handled in different ways: 


 if the recycling of an article leads to a second service life with the same or a similar use as the 
first service life this can be accounted for by adequately prolonging the first service life; 


 if the recycling of an article leads to a second service life different from the first service life, 
emissions from both service lives are calculated separately; 


 if the substance/material is recovered and used as raw material for production of new articles 
this amount should be added to the appropriate life-cycle stage (formulation, 
industrial/professional use), if not already accounted for. 


R.17.4.2.4 Consider the emission type (molecular and/or particulate) 


There are several mechanisms for diffuse emission such as evaporation, leaching, corrosion, 
abrasion and weathering effects. An additional release route that in some cases is of importance is 
when a substance diffuses from one material into another (e.g. from glue material into construction 
material). Substances that are slowly emitted from long-life materials are often characterised by 
inherent properties such as low water solubility and low vapour pressure (e.g. semi-volatile 
substances). Particulate emissions will have different fate and behaviour properties compared to 
molecular emissions e.g. lower bioavailability and longer persistence. However, in the absence of 
more detailed data concerning adsorption/bioavailability/persistence, the substance content in small 
particles can be handled as if it was distributed in molecular form.  


For the molecular emission of additives from long-life materials, the emission can normally be 
expected to be highest in the beginning of the use period (due to diffusion mechanisms). The 
opposite situation occurs for solid metal products where the particle emission can be expected to be 
highest at the end of the use period. It is necessary to be aware that the emission factors are 
normally an average for the whole service life. 
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R.17.4.2.5 Emission Factors 


The emission from articles can be assumed to be proportional to the surface area. It is, however, not 
always possible to estimate this area. Weight based emission factors are then used (i.e. 
fraction.tonne-1 or kg.m-2 surface area). 


The emission factors are driven by the following main characteristics of the substance, the article 
and the environment: 


 geometric form of the material determining the content-to-surface-ratio; 


 the chemical-physical properties of the substance (e.g. water solubility, vapour pressure); 


 the environment of use (weathering, eroding forces, heat); 


 the interaction between the matrix and the substance. 


In particular the geometric form of the finished material and the interaction between substance and 
matrix is difficult to predict for the producer of the substance, without having detailed knowledge 
on the type of article. Here he has to rely on conservative default assumptions in the ERCs (see 
Section R.16.2) or emission scenario documents as for example available for plastic materials. 


R.17.4.2.6 Calculate the total releases of substance 


The emissions from long-life articles can be expected to be highest at steady state (i.e. when the 
flow of an article into society equals the outflow, see Figure R.17-1). 
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 (A = B + C + D + E + F + G + H for society;  
 H = I + J + K for “waste remaining in the environment”). 


Figure R.17-1 Emissions from long-life articles at steady state 


 


Releases from waste remaining in the environment (H) will also contribute to the continental and 
regional releases. Further details on emissions from the waste stage are given in Chapter R.18.  


Assuming constant annual input of the substance and a constant emission factor the equation for the 
releases to a specific compartment and for the total of all compartments can be written as: 


kjikji esteadystataccumQtotFesteadystatRELEASEtot ___ ,,,   Equation 17-3 


and: 


ktotaliktotali esteadystataccumQtotFesteadystatRELEASEtot ___ ,,,   Equation 17-4 


where the amount accumulated in product k in the society at the end of service life (steady state) can 
be calculated as: 







kTservice


y


y
i,totalkk FQtotte_steadystaQtot_accum


1


1)1(  Equation 17-5 


 


In situations where the emission factor is low (< 1%.yr-1) and the service life of the product is not 
very long, the emissions and accumulation at steady state (Equations 17-7 to 17-9) can be simplified 
as:  


kkjikji TserviceQtotFesteadystatRELEASEtot  ,,,_  Equation 17-6 
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kktotaliktotali TserviceQtotFesteadystatRELEASEtot  ,,,_  Equation 17-7 


 


kkk TserviceQtotesteadystataccumQtot __  Equation 17-8 


Explanation of symbols 


Parameter Description Unit Source  


Fi,j  Fraction of tonnage released per year (emission 
factor) during life-cycle stage i (service life) to 
compartment j 


[-] data set 1) 


Fi,total Fraction of tonnage released per year (emission 
factor) during life cycle stage i (service life) to all 
relevant compartments 


[-] data set 2) 


 RELEASEtot_steady statei,j,k Annual total release during life cycle state i to 
compartment j at steady state for product k 


[tonnes.yr-1] 


 RELEASEtot_steady 
statei,total,k 


Annual total releases during life cycle state i to all 
relevant compartments at steady state for product k 


[tonnes.yr-1] 


data set Qtotk  Annual input of the substance in product k [tonnes.yr-1] 


Qtot_accum_steady statek Total quantity of the substance accumulated in 
product k at steady state 


[tonnes]  


Tservicek Service life of product k [yr] data set 
 


1) Alternatively use Equation 17-12 
2) Alternatively use Equation 17-13  


 
The annual total amount that will end up as waste from product k at the end of service life at steady 
state (B+C+H in Figure R.17-1) can be written as (assuming no degradation within the article): 


ktotalikk esteadystatRELEASEtotQtotesteadystatQWASTEtot ,,__   Equation 17-9 


Explanation of symbols 


Parameter Description Unit Source  


 QWASTEtot_steady statek Total quantity of the substance in 
product k ending up as waste at 
steady state 


[tonnes.yr-1] 


data set Qtotk  Annual input of the substance in 
product k 


[tonnes.yr-1] 


RELEASEtot_steady statei ,total,k  Annual total releases during life 
cycle stage i to all relevant 
compartments at steady state for 
product k 


[tonnes.yr-1] Equation 17-4 


Equation 17-7 


R.17.4.2.7 Calculate the regional releases  


Using a 10% default (which can be substituted with any other percentage if indicated by e.g. market 
survey data) the annual regional release from article k to compartment j and for the total of all 
compartments can be calculated as: 
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1.0__ ,,,,  kjikji esteadystatRELEASEtotesteadystatRELEASEreg  Equation 17-10 


 
and: 


1.0__ ,,,,  ktotaliktotali esteadystatRELEASEtotesteadystatRELEASEreg  Equation 17-11 


Explanation of symbols 


Parameter Description Unit Source  


  RELEASEreg_steady statei,j,k  Annual regional release during life 
cycle i to compartment j at steady 
state for product k 


[tonnes.yr-1] 


RELEASEreg_steady statei,total,k  Annual regional release during life 
cycle i to all relevant compartments 
at steady state for product k 


[tonnes.yr-1]  


RELEASEtot_steady statei,j,k  Annual total release during life cycle 
i to compartment j at steady state for 
product k 


[tonnes.yr-1] Equation 17-6 


RELEASEtot_steady statei,total,k  Annual total release during life cycle 
i to all relevant compartments at 
steady state for product k 


[tonnes.yr-1] Equation 17-4 


Equation 17-7 


These regional diffuse releases are then added to the regional emissions calculated from non-diffuse 
emissions (Eregionalj). 


If an emission factor is available as release per surface area, it can be converted to a product 
specific “fraction of tonnage released” (Fi,j and Fi,total):  


kk


kji
ji CONC THICK


1000eaEMISSIONar
   specific)(product  F ,,


, 



  Equation 17-12


and: 


kk


ktotali
totali CONC  THICK


1000eaEMISSIONar
    specific)(product  F ,,


, 



  Equation 17-13
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Explanation of symbols 


Parameter Description Unit Source  


Fi,j Fraction of tonnage released per year (emission factor) 
during life cycle stage i (service life) to comparment j from 
product k 


[yr-1]  


Fi,total Fraction of tonnage released per year (emission factor) 
during life cycle stage i (service life) to all relevant 
compartments from product k 


[yr-1]  


CONCk Concentration of substance in product k [kg.dm-3] data set 


data set EMISSIONareai,j,k Annual amount of substance emitted per area from product 
k to compartment j 


[g.m-2.yr-1] 


data set EMISSIONareai,total,k Annual total amount of substance emitted per area from 
product k  


[g.m-2.yr-1] 


THICKk Thickness of the emitting material in product k [mm] data set 


If the area based emissions can be expected to decrease with decreasing concentration in the 
product the Equation 17-9 and Equation 17-10 above are used. If the emission is expected to be 
independent of the remaining amount of the substance in the product, e.g. corroding metals, the 
simplified Equation 17-12 and Equation 17-13 are used.  


If the amount of a substance in use in the society has not reached steady state and the accumulation 
is still ongoing, the calculated PEC will represent a future situation. If this is the case this should be 
considered when comparing PEC with monitoring data. 


Releases from articles will normally only contribute to the regional releases. The emissions from 
indoor uses can be released to wastewater and therefore be regarded as a point source (stream D in 
Figure R.17-1). Also outdoor uses may cause releases to STP if the storm water system is connected 
to the STP. This has to be considered case by case. 


R.17.5 Refined exposure estimation  


R.17.5.1 Release rates of substances from articles 


For more specific calculations, e.g. on losses during service life, calculations of the release rate of a 
substance from an article may be needed. The release rate may be constant, or change over time. 
This depends on the function of the article and the properties of the substance and the article matrix 
in which it is contained.  


For screening purposes, simple worst-case assumptions may be sufficient. The producer/importer of 
articles that contain substances intended to be released should have more detailed, relevant 
information on estimating the release rate and the total amount released from their articles. 


Two main possibilities are distinguished: 


 The release is controlled by the user of the article (e.g., release of ink from a pen) and therefore 
dependent on use frequency and use time per event. The release is constant over the time of use 
to ensure its function. 
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 The release is controlled by the matrix of the article, e.g. scented objects. The release is 
declining over time because the total amount of substance in the object declines over time 
(usually approximated by first-order release kinetics). 


The release rate of a substance from an article can be expressed on a weight basis (mg.kg-1.d-1) or 
on a surface basis (mg.m-2.d-1), depending on the type of substance and use characteristics of the 
object. Release rates can be 


 Based on worst-case assumptions, e.g. all substance contained in the article is released (almost) 
instantaneously, or released over a period of time representing the service-life, etc. This can be 
useful for screening purposes. 


 Modelled using appropriate software. 
 Measured under the relevant conditions. 


For some classes of articles, release rates are given in relevant OECD emission scenario documents 
(e.g., on plastic additives; OECD 2004). Appendix R.17-1 lists references on collecting information 
on release rates. 


R.17.6 Control of risks 


Exposure from a pathway or a combination of pathways should not exceed the DNEL (for humans) 
or the PNEC (for environment). Refinement of the exposure estimation will have to be carried out 
until the exposure estimates are below the DNEL or the PNEC (see Section R.17.1.5). For further 
information on risk characterization, see Part E. 
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APPENDIX R.17-1: COLLECTING INFORMATION ON RELEASE RATES FROM 
ARTICLES  


Available data 


Annex 7 of the Guidance on requirements for substances in articles lists many sources of substances 
in articles. These sources should be consulted for a specific type or class of articles. Another source 
for exposure estimation for articles is the EIS-Chemrisk database (http://web.jrc.ec.europa.eu/eis-
chemrisks/toolbox). A registration is required in order to use the database. 


Model estimations 


Specific migration estimation models exist, for instance for release of substances from plastic or 
polymer products (http://www.specialchem4polymers.com/).. Migration models can be helpful in 
the context of risk assessment (Petersen et al., 2005). 


Testing methods  


Human exposure 


Testing methods are available to determine the release from the article into water, saliva or gastric 
fluid (physiology-based extraction test). These tests assume that the object is either put in the mouth 
or is ingested. The most refined method is a simulation of the gastro-intestinal digestion by an in 
vitro digestion model (e.g., Oomen et al., 2003).  


Van Engelen et al. (2006) list and discuss the different methods for testing of release rates and 
bioavailability of substances in toys that are either put in the mouth or ingested.  



http://web.jrc.ec.europa.eu/eis-chemrisks/toolbox

http://web.jrc.ec.europa.eu/eis-chemrisks/toolbox
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1  Introduction – What does this document aim 
to do? 


 
REACH1 is the Regulation for Registration, Evaluation, Authorisation and Restriction 
of Chemicals and it is based on the principle that it is for manufacturers, importers 
and downstream users to ensure that they manufacture, place on the market or use 
such substances that do not adversely affect human health or the environment. The 
responsibility for the management of the risks of substances lies therefore with the 
natural or legal persons that manufacture, import, place on the market or use these 
substances in the context of their professional activities.  


The registration provisions require manufacturers and importers to collect or 
generate data on the substances they manufacture or import, to use these data to 
assess the risks related to these substances and to develop and recommend 
appropriate risk management measures to control these risks. To ensure that they 
actually meet these obligations, as well as for transparency reasons, manufacturers 
and importers are required to prepare a registration dossier (in IUCLID format) and 
submit it to ECHA via REACH IT. 


Registration applies to the manufacture, import, placing on the market and use of 
substances on their own, in mixtures or in articles. 


There are two key central concepts in REACH that go beyond the former chemical 
control schemes: 


• Industry is responsible for safe use of chemicals, with ECHA and the other 
regulators targeting their work to spot checks or to especially problematic 
areas. 


• Risk assessment is central to the various REACH processes.  


This guide aims to give a simple and concise introduction to the information content 
of registration dossiers for chemical substances under REACH, including the 
information requirements, i.e. the data on physicochemical, toxicological and 
ecotoxicological properties, and to the chemical safety assessment. In addition, 
practical guidance is provided on how to prepare and submit a registration dossier. 
Finally, essential follow-up activities required by ECHA and the registrants upon 
registration submission are outlined.  


 


                                           
1 Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006. 







  
Guidance in a Nutshell on 


Registration 5 


 


 5 


2  Who should read this guidance in a nutshell? 


This document is designed to assist manufacturers, importers and only 
representatives of substances on their own, in a mixture or in articles based in the 
European Economic Area2 (EEA) in clarifying their obligations under REACH relating 
to registration and to help them make the right decisions to ensure that they comply 
with the REACH legislation. It is also relevant to companies outside the EEA 
exporting substances on their own, in mixtures or in articles to the EEA who need to 
check that those importing their products into the EEA are complying with the 
requirements the REACH Regulation places on them. 


This Guidance in a nutshell is aimed especially at management and less experienced 
regulatory affairs professionals to help them make decisions on how to proceed with 
their registrations and to assess advice they may be given by other parties. It is also 
intended to introduce readers to the subject and to provide access to more detailed 
information necessary to prepare the registration dossiers, in particular by means of 
the references chapter. 


If they are still in doubt about their status, companies are advised to identify their 
roles and check their obligations by running the Navigator tool on the website of 
ECHA3, where other guidance documents can also be found. 


                                           
2 The European Economic Area is composed of Iceland, Liechtenstein, Norway and the  EU Member States. 
Thus, the terms ‘EU’ or ‘Community’ used in this document cover the EEA States 
3 http://echa.europa.eu/web/guest/support/guidance-on-reach-and-clp-implementation/identify-your-
obligations  



http://guidance.echa.europa.eu/navigator_en.htm

http://echa.europa.eu/web/guest/support/guidance-on-reach-and-clp-implementation/identify-your-obligations

http://echa.europa.eu/web/guest/support/guidance-on-reach-and-clp-implementation/identify-your-obligations
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3  Illustration of the scope of this guide  


The flowchart below aims to give a simple general overview of the REACH processes, 
particularly with respect to activities involving ECHA. At the same time, the scope of the 
present guide is shown by the boxes with a red border4. 
 


Role:
Manufacturer / Importer / Downstream user


Reason for action:
Manufacture, importing, placing on the market or use of 


substances on their own, mixtures or in articles


Shift of responsibility to M/I/DU to ensure that the substances do not 
adversely affect human health or the environment 


Classification and 
labelling inventory 


Registration
(Title II)


Evaluation
(Title VI)


Information in the 
supply chain 


(Title IV)


Downstream users
(Title V)


Authorisation 
(Title VII)


Restrictions 
(Title VIII)


Compliance 
check


Examination of 
testing 


proposals


Substance 
evaluation


Non-phase in 
substance or 


non pre-registered 
phase-in substance


Phase-in substance 
(pre-registered 


including late pre-
registration)


Inquiry process 
resulting in 


Data sharing


(Pre-) SIEF & 
Data sharing


Outside scope of REACH:
- non-isolated intermediates
- substances under customs supervision
- radioactive substances
- carriage of dangerous substances
- waste


Joint submission


 
 
Figure 1: General overview of REACH processes and scope of this guide  
 
 


                                           
4 Note that the flowchart may inevitably give an over-simplification of certain aspects of complex REACH processes and 
the inter-relationship between them. It should also be highlighted that ‘downstream users’ mentioned in this flowchart 
do not have a registration obligation.  
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4  Registration of substances – In brief 


The basic definition of a substance is a very broad one which includes not only potentially 
hazardous industrial chemicals, but every type of chemical substance manufactured in or 
imported into the EEA. It therefore also includes substances which are already closely 
regulated by other legislation or which typically cause no or only minimal risk to human health 
and the environment. For these and other reasons there are some complete or partial 
exemptions from REACH requirements5, e.g. for: radioactive substances; intermediates; 
waste; substances used in medicinal products, food or feedingstuffs; substances in Annex IV 
and V; polymers; etc.  


Unless explicitly exempted from its scope, REACH requires registration of substances with 
ECHA if they are manufactured or imported at one tonne per year or more by submission of a 
dossier including physicochemical, toxicological and ecotoxicological information. New 
substances (so-called ‘non-phase-in’ substances) have to be registered before being 
manufactured or imported, but substances that are already on the EEA market (i.e. ‘phase-in’ 
substances that have been ‘pre-registered’) benefit from transitional arrangements that allow 
them to be registered by set deadlines depending on their tonnage and/or hazardous 
properties (i.e. CMRs6 or R50/537). The deadlines are presented in figure 2 below. 


                                           
5 For further information on substances exempted from the REACH Regulation, exempted for registration or considered 
as already registered see Sections 2.2.2, 2.2.3 and 2.2.4 of the Guidance on registration. 
 
6 CMRs are substances classified as Carcinogenic, Mutagenic or toxic to Reproduction, category 1 or 2, in accordance with 
Directive 67/548/EEC. (‘Classified in accordance with Directive 67/548/EEC’ refers to substances listed in Annex VI of 
the CLP Regulation with a harmonised classification and labelling and substances self-classified by the registrant). 
 
7 R50/53 are substances classified as very toxic to aquatic organisms which may cause long-term adverse effects in the 
aquatic environment in accordance with Directive 67/548/EEC.  ‘Classified in accordance with Directive 67/548/EEC’ 
refers to substances listed in Annex VI of the CLP Regulation with a harmonised classification and labelling and 
substances self-classified by the registrant.  
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1
1


Pre-registration


> 1000 t/y
> 100 t/y very toxic to aquatic organisms (R50/53) 
>1 t/y CMRs


100 -1000 t/y


1-100 t/y


Entry 
into force


June
2007


June
2008


Dec
2008


Nov
2010


31 May
2013


31 May
2018


 


Figure 2: Registration deadlines under REACH 


Although the main pre-registration period ended on 1 December 2008, potential registrants 
who for the first time manufacture or import a phase-in substance in a quantity of one tonne 
per year or more after 1 December 2008 can still benefit from the transitional regime (late 
pre-registration) and the phase-in deadlines for registration. In order to achieve this, the 
potential registrant would have to submit to ECHA a pre-registration dossier within six months 
of first manufacturing or importing the substance and no later than 12 months before the 
relevant registration deadline, i.e. the deadline given for his tonnage band. 
If a manufacturer or importer does not register by the appropriate deadline, the substance 
may not be manufactured in the EU or placed on the EU market until it has been registered. 
Registered substances can in principle circulate freely on the internal market. 
 
For all substances that are manufactured or imported in volumes of 10 tonnes or more per 
year, a Chemical Safety Assessment (CSA) has to be carried out, and recorded in the 
registration dossier as a stand-alone document, the Chemical Safety Report (CSR). 


Upon submission all registration dossiers must pass a ‘completeness check’ by ECHA to ensure 
that all elements required by the legislation (including the required information and the 
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registration fee) have been provided8. If this check is successful, ECHA issues a registration 
number9.  


 


5  Registration process 


 
The aim of this chapter is to explain what information is required (or may be omitted) to 
complete a registration dossier under REACH. In order to obtain the required information, the 
registrants have to assess and document the different properties of the substance (see Section 
5.1). Information to be normally provided in each dossier is listed in Annex VI of REACH. So-
called ‘standard information requirements’ depend on the tonnage band and are detailed in 
column 1 of Annexes VII through X and ‘specific rules’ for their adaptation are given in column 
2 of these Annexes (see Section 5.2). Section 5.4 will outline the CSA.  
 
Please note that registrants also have obligations related to the sharing of data on both phase-
in and non phase-in substances. The data sharing obligations are outlined in Section 6.1.  
 
 
5.1  Properties of substances  


Manufacturers and importers will need to obtain information on the substances they 
manufacture or import and use this information to assess the risks arising from the 
manufacture and use of the substances and to ensure that the risks that the substances may 
present are controlled. The information gathered and the assessment performed has to be 
documented in the registration dossier and submitted to ECHA for the registration of the 
substance. 
 


The registrant must obtain information on the properties of the substance. The registration 
information requirements depend on the tonnage of the substance, as discussed in the next 
section. It is important to keep in mind the purpose of determining these data: 


 
• To define and characterize the identity of the substance (see guidance on substance 


identification) 
• To identify the hazardous properties for hazard communication 
• To identify and quantify the hazardous properties for risk assessment 
• To obtain parameters necessary for exposure assessment for risk assessment. 


 
These studies are intended to model the (potential) effects of the chemical substance on the 
systems of real interest, i.e. human health and the environment. The information is then used 
by industry to make sure the substance can be used safely and is presented in the registration 
dossier. 


The hazardous properties of chemicals can be categorized as follows: 
 


                                           
8 Note that in practice the dossier has to pass a virus and XML format check as well as a so-called ‘business rules 
validation’ in order to be accepted for processing by ECHA. For further information on this, please see ‘REACH-IT 
Industry User Manual Part 6 – Dossier submission’ and ‘Data Submission Manual 4 – How to Pass Business Rule 
Verification ("Enforce Rules") ,  to be found at http://echa.europa.eu/web/guest/support/dossier-submission-
tools/reach-it/registration. 
 


9 For more information on the ‘completeness check’ see Section 7.1. of this document.  



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach

http://echa.europa.eu/documents/10162/13653/dsm4_br_verification_en.pdf

http://echa.europa.eu/documents/10162/13653/dsm4_br_verification_en.pdf

http://echa.europa.eu/web/guest/support/dossier-submission-tools/reach-it/registration

http://echa.europa.eu/web/guest/support/dossier-submission-tools/reach-it/registration
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• Physicochemical hazards, such as explosivity, oxidising properties and flammability, are 
caused by the intrinsic physical or chemical properties of the substance. 


• Toxicological hazards arise from chemicals causing harmful effects to humans. Toxic 
effects may be acute or chronic, local or systemic and reversible or irreversible, 
resulting from oral, dermal or inhalation exposure and are influenced by the 
toxicokinetic profile of the substance. Specific toxic effects include corrosivity and 
irritancy to skin, eyes and the respiratory tract.  Specific toxic effects include skin and 
respiratory sensitisation, target organ toxicity, carcinogenicity, mutagenicity and effects 
on reproduction. 


• Environmental hazards relate to ecosystems for the different compartments of air, soil 
or water, including groundwater and sediment, and hence are influenced by the 
environmental fate of the chemical and its degradation products.  


 
There are different ways to fulfil the information needs for registration, as discussed in the 
next sections. As a last resort new studies may have to be conducted. 
 
 
5.2  Information Requirements 


Manufacturers and importers have to collect all available existing information on the 
properties of the substance for registration purposes, regardless of the tonnage manufactured 
or imported. This information has in turn to be compared with the standard information 
requirements set up by the REACH Regulation. 
 
Annexes VI to XI of REACH specify the information that must be submitted for registration 
purposes as part of the ‘technical dossier’. This section addresses the information requirements 
for each10 registration (Annex VI) and the ‘standard information requirements’ depending on 
the tonnage band (Annexes VII–X). 
 
These standard requirements may, however, be adapted (waived or increased) when 
appropriately justified according to the criteria set out in Annexes VII to XI. Therefore, for 
each substance the precise information requirements may differ depending on the 
available information on intrinsic properties as well as on tonnage, use and 
exposure. 
 
 
The Guidance on information requirements and chemical safety assessment (IR&CSA) explains 
in detail the process for information gathering and data generation. 
 
Please note that special information requirements apply to certain types of intermediates (see 
below).       
 
Substances   
 
The general technical, commercial and administrative information needed for all registrations is 
specified in Annex VI of the REACH Regulation. This includes the following key information:  


1) General information on the registrant 
2) Identification of the substance 
3) Information on the manufacture and use(s) of the substance  
4) Classification and labelling of the substance 
5) Guidance on safe use  
6) Exposure information for substances in quantities of 1 to 10 tonnes.  


 


                                           
10 Except for certain types of intermediates, see later in this section.  



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment





  
Guidance in a Nutshell on 


Registration 11 


 


 


It should be noted that the registrant must establish the chemical identity of the substance in 
the registration dossier. This includes the name of the substance, its chemical identifiers (EC 
number, IUPAC name and CAS number, etc.), the molecular and structural formula and its 
composition (degree of purity, constituents, analytical data, etc.). If it is not technically 
possible, or if it does not appear scientifically necessary, to give information on one or more of 
the substance identification parameters, the reasons must be clearly stated.  
 
 
As a minimum, a dossier should include Annex VI information and in addition the information 
based on Annexes VII to X as presented in Table 1. 
 
Table 1: Standard information requirements of Annexes VII - X  
 
Substance criteria Standard Information Requirements 


Non-phase-in substances at ≥ 1 tonne 
per year 


Annex VII    


Phase-in substances at ≥ 1 tonne per 
year meeting one or both of the criteria 
specified in Annex III 


Annex VII  


Phase-in substances at ≥ 1 tonne per 
year which do not meet either of the 
criteria specified in Annex III  


Annex VII, section 7 (physicochemical 
properties of the substance) 


Substances at ≥ 10 tonnes per year Annexes VII and VIII 
Substances at ≥ 100 tonnes per year  Annex VII and VIII data and testing 


proposals for information specified in 
Annex IX 


Substances at ≥ 1,000 tonnes per year  Annex VII and VIII data and testing 
proposal for information specified in 
Annexes IX and X 


 
 
If any of the standard studies required for Annexes VII to X are impossible to conduct for 
technical reasons they can be omitted, with a justification in the technical dossier to explain 
this. Testing may in certain cases also be omitted based on exposure assessment, if it can be 
demonstrated that there is no exposure to humans or the environment (so-called ‘substance-
tailored exposure-driven testing’)11. 
 
Where available data are not adequate to meet the requirements of REACH, additional testing 
may need to be generated. It should be noted that any study required to fulfil the information 
requirements defined in Annex IX and X should not be conducted by the registrant at the stage 
of registration. Instead the registrant will have to develop a testing proposal and include it in 
his registration dossier. 
 
It has to be stressed that where possible the registrant is obliged to share or generate 
data with other registrants of the same substance, instead of generating data by himself, if 
this would involve animal experiments (see section 6.1 on data sharing). 
 
Where tests on substances are required to generate information on intrinsic properties of 
substances, they must be conducted in accordance with the test methods laid down in 
Commission Regulation (EC) No 440/2008 and its amendments or in accordance with other 
international test methods recognised by the Commission or ECHA. Ecotoxicological and 
toxicological tests and analyses must be carried out in compliance with the principles of good 
laboratory practice or other international standards recognised as being equivalent by ECHA or 


                                           
11 For further information on adaptation of information requirements see Chapter R5 of the Guidance on IR&CSA  see 
Chapters R2 to R5. 
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the Commission and with the provisions of Directive 86/609/EEC on the protection of animals 
used for experimental and other scientific purposes. 
 
Information on intrinsic properties of substances may be generated by using sources of 
information other than in vivo testing. The registrant may use a variety of alternative methods 
such as in vitro tests, (Q)SARs ((Quantitative) Structure Activity Relationships), grouping or 
read-across, provided that the use of alternative methods is justified. All these different 
sources of information can also be used in a weight of evidence approach. 
 
 
Note that the registration dossier must also include an indication as to which of the information 
submitted relating to the manufacture and use(s), the classification and labelling, study 
summaries or robust study summaries for Annexes VII to XI or the Chemical Safety Report (if 
required) has been reviewed by an assessor chosen by the registrant and having appropriate 
experience.  
 
Intermediates 
 
An intermediate is also a ‘substance’ in the sense of REACH, with the special nature that it is 
manufactured for and consumed in or used for chemical processing in order to be transformed 
into another substance. Therefore intermediates should not be present in the final 
manufactured substance (except possibly as an impurity).  
 
Different types of intermediates are defined under REACH12:  


1) Non-isolated intermediates  
2) Isolated intermediates  


a) On-site (non transported) isolated intermediates  
b) Transported isolated intermediates 


 
Non-isolated intermediates are completely exempted from the scope of REACH. 
 
Note however that quantities of the same substance may be used in other operations or under 
other conditions, which implies that those quantities cannot be regarded as non-isolated 
intermediates. Only the quantities of the substance used under the conditions qualifying it as a 
non-isolated intermediate are exempted from REACH. For the remaining quantities, the 
relevant requirements under REACH must be fulfilled. 
 
Regarding isolated intermediates considerably less information is needed for registration of the 
two forms above, provided that they are manufactured and used under the ‘strictly controlled 
conditions’, otherwise the standard data requirements apply.  
 
The reader is advised to consult the Guidance on intermediates if in need of more detailed 
information. The guidance is designed to support potential registrants of intermediates in 
assessing whether the conditions of manufacture and use fulfil the requirements to be 
considered as strictly controlled conditions 
 
 
5.3  Registration dossier 


The registration dossier is the set of information submitted electronically by a registrant for a 
particular substance. It consists of two main components: 
 


                                           
12 See Article 3 (15) of REACH for the precise definition of the different types of intermediates.     



http://echa.europa.eu/guidance-documents/guidance-on-reach
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 a technical dossier, always required for all substances subject to the registration 
obligations. The technical dossier contains a set of information about: 
 
 


1. the identity of the manufacturer/importer; 
2. the identity of the substance; 
3. information on the manufacture and use of the substance; 
4. the classification and labelling of the substance; 
5. guidance on its safe use; 
6. study summaries of the information on the intrinsic properties of the substance; 
7. robust study summaries of the information on the intrinsic properties of the 


substance, if required; 
8. an indication as to whether the information on manufacture and use, the 


classification and labelling, the (robust) study summaries and/or, if relevant, the 
chemical safety report has been reviewed by an assessor; 


9. proposals for further testing, if relevant; 
10. for substances registered in quantities between 1 and 10 tonnes, information on 


exposure; 
11. a request as to which information should be considered confidential, including a 


justification. 
 
 a chemical safety report (CSR), required if the registrant manufactures or imports a 
substance in quantities of 10 tonnes or more per year. A CSR is the documentation of the 
registrant's chemical safety assessment (CSA) (see section 5.4) 
 
Registrants are entitled to claim confidentiality in the registration dossier for certain 
information not to be disclosed on ECHA’s website, e.g. degree of purity, identity of impurities 
and/or additives, total tonnage band, study summaries, etc. This request needs to include a 
justification as to why publication could be harmful for his or any other concerned party’s 
commercial interests.  
 
 
5.4  Chemical safety assessment  


The Chemical Safety Assessment (‘CSA’) is the instrument to assess the hazards and risks to 
human health and the environment and to determine how to control them by applying suitable 
risk management measures. In practice the CSA is an iterative process if the initial assessment 
forecasts that risks to human health and/or to the environment are not controlled. The 
assessment can be refined by obtaining more information on the properties of the substance, 
improving the exposure assessment or the risk management measures. There may have to be 
several cycles of successive refinement of the assessment before risks can be demonstrated to 
be under control.  


The CSA is required for all substances subject to registration in quantities of 10 tonnes or more 
per year per registrant (except for intermediates under strictly controlled conditions). It 
comprises the following steps: 


Hazard assessment: 


1) Human health hazard assessment 


2) Physicochemical hazard assessment 


3) Environmental hazard assessment 


4) Persistent, bioaccumulative and toxic (PBT) and very persistent and very 
bioaccumulative (vPvB) assessment.  
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The objective of the human health hazard assessment is to determine the classification and 
labelling of the substance and to define the level of exposure above which humans should not 
be exposed. This level of exposure is known as the derived no-effect level(s) (DNEL). The 
DNEL is regarded as an exposure level below which an adverse effect will not occur (for a 
particular route and duration of exposure.) DNELs are normally derived from toxicity test 
results using appropriate assessment factors. (Further information about DNEL derivation can 
be found in Chapter R.8 of the IR&CSA Guidance). 
 
In a similar way, environmental hazard assessment comprises a decision on the classification 
and labelling of the substance and to determine a predicted  no effect concentrations (PNEC13) 
below which adverse environmental effects are not expected to occur for each compartment of 
the environment. (Further information about PNEC derivation can be found in Chapter R.9 of 
the IR&CSA Guidance). 
 
The objective of the physicochemical hazard assessment is to determine the classification and 
labelling of a substance and to assess, as a minimum, the potential effects from explosivity, 
flammability and oxidising potential (guidance on how to assess physicochemical properties is 
available in Chapter R.7 of the IR&CSA Guidance). 


If the result of the previous steps indicates that the substance meets the criteria for any of the 
hazard classes or categories set out in article 14(4) or is assessed to be a PBT or vPvB, the 
CSA must include the following additional steps:  


• Exposure assessment 


- Generation of exposure scenario(s) 
- Exposure estimation 


• Risk characterisation  


Exposure assessment consists of determining, quantitatively or qualitatively, the dose / 
concentrations of the substance to which humans or the environment are or may be exposed. 
It includes as a first step the generation of exposure scenarios (ES) for all the identified uses 
and stages in the life cycle and secondly their use as a basis to estimate the exposures. 


An exposure scenario is a set of conditions that describe how a substance (whether on its own, 
as a component of a formulated mixture or in an article) is manufactured or used during its 
lifecycle in the EU and how the manufacturer or importer or downstream user controls or 
recommends controlling exposure of humans and the environment. It must include the 
appropriate risk management measures and operational conditions that, when properly 
implemented, ensure that the risks from the uses of the substance are controlled. 


The risk characterisation is the final step in the chemical safety assessment where it should 
be determined whether risks arising from manufacture/import and uses of the substance are 
controlled. It is carried out for each exposure scenario. This involves comparing the DNELs and 
PNECs with the estimated exposure concentrations to humans and the environment 
respectively. Risk assessment for hazardous physicochemical properties consists of assessing 
the likelihood and severity of an adverse effect. If the estimated exposure levels are below the 
DNELs and PNECs, risks are considered to be under control. If not, iteration of the CSA should 
be carried out until risks can be demonstrated to be under control.  


The CSA is documented in the Chemical Safety Report (CSR), which is submitted, together 
with the technical dossier, to ECHA as part of the registration process. The registrant transmits 
the relevant information documented in the CSR to the actors further down the supply chain by 
means of the extended safety data sheet (SDS). 


                                           
13 See also the explanation given for PNECs in the previous section.  



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
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The following figure provides a final graphical overview of the elements of the CSA: 


 


 


 


 


  


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Figure 3: Elements of the Chemical Safety Assessment 


 


6  Dossier preparation and submission 


The aim of this chapter is to give an overview on how (and by whom) a registration dossier is 
prepared and eventually submitted to ECHA. The sharing of data and joint submission to ECHA 
of common parts of registration information by registrants of the same substance is a core 
principle of the REACH process. Hence, registrants of the same substance are usually required 
to work closely together and share costs for the information collection and generation (see 
Section 6.1). Additionally, registrants have to be familiar with the IT tools provided by ECHA 
for actual registration (see Section 6.2).      
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6.1  Data sharing, ‘SIEFs’ and joint registration 


The purpose of data sharing is to increase the efficiency of the registration system as well as to 
reduce costs and to reduce testing on vertebrate animals. Duplicate animal testing has to be 
avoided and tests on vertebrate animals must only be undertaken as a last resort (Article 25). 
 
In order to facilitate data sharing, the REACH Regulation requires that, prior to registration, 
all substances must either be pre-registered or an inquiry must be submitted. In 
general, pre-registration is relevant for phase-in substances and inquiry for non phase-in and 
phase-in substances that have not been pre-registered. 
 
Therefore, for non phase-in substances and for phase-in substances that have not 
been pre-registered an inquiry must always be submitted before proceeding with the 
registration of the substance. 
 
Phase-in substances  
In order to allow the data-sharing scheme to operate for registration of phase-in substances, 
companies had to make a pre-registration (as already mentioned in Section 4, even if the main 
pre-registration period has already ended, potential registrants can still benefit from late pre-
registration under certain conditions).  
 
All potential registrants and data holders for the same pre-registered phase-in substance are 
participants in a Substance Information Exchange Forum (SIEF). Registrants who registered 
the same phase-in substance earlier, or whose substance is considered as registered14 are also 
participants of the SIEF. 
 
In order to initiate SIEF formation, pre-registrants who indicated the same substance 
identifiers were grouped into REACH-IT into a ‘pre-SIEF’. Based on this grouping, companies 
are then required to have dialogue with their fellow ‘pre-SIEF’ members in order to identify 
and form one SIEF for each substance. The aims of SIEF are to: 
 


• facilitate the mandatory data-sharing for the purposes of registration, thereby avoiding 
the duplication of studies, and 


 
• agree on the classification and labelling of the substance concerned where there is a 


difference in the classification and labelling of the substance between the potential 
registrants. 


 
Non-phase-in substances 
 
Inquiry is the process by which every potential registrant must inquire from ECHA whether a 
registration has already been submitted for the same substance. This is to ensure that data 
are shared by the relevant parties. The duty to inquire applies to non phase-in substances and 
to phase-in substances that have not been pre-registered. 
 
If a registration already has already been submitted, they can use data from substances 
registered under REACH 12 or more years previously as of ‘right’ for their new registration. 
Studies from substances registered less than 12 years before are protected, but the two 
parties are put into contact with a view to reaching an agreement to share data, and animal 
studies cannot be repeated. It should be noted that both the potential registrant and the 
existing registrant are obliged to come to an agreement on the sharing of data involving tests 
on vertebrate animals. For studies not involving tests on vertebrate animals the same 
obligation applies for any studies specifically requested by the potential registrant.  
                                           
14 Except for substances regarded as registered because they were notified a notification according to Directive 
67/548/EEC has been submitted (NONS). 
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In addition, for data that has already been submitted within a notification dossier under 
Directive 67/548/EEC, these data will be available for the purpose of registration, starting 12 
years after their submission date. 
 
The inquiry dossier can be prepared on line using the REACH-IT web application or in IUCLID 5 
and subsequently submitted via REACH-IT to the Agency. 
 
Joint submission 
 
Although each registrant is obliged to submit his own registration dossier for each of his 
substances, in cases where a substance is manufactured or imported or intended to be 
manufactured or imported by more than one company, they are required to submit certain 
information together. The joint submission of data applies both for the registration of phase-in 
substances and that of non phase-in substances. 
 
Registrants are required to jointly submit information on the intrinsic properties of 
the substance (studies and testing proposals, if any) and its classification and 
labelling and can, if they agree to do so, also jointly submit the guidance on safe use 
and the chemical safety report (CSR) (Article 11). 
 
The information that needs to be submitted jointly is submitted by one lead registrant on 
behalf of the other registrants (the so-called ‘member registrants’). Other information needs to 
be submitted by all registrants individually. There is the possibility to opt-out of certain parts 
of a joint submission only if the cost would be disproportionate, where there would be a breach 
of confidentiality or if there is a disagreement with the lead registrant on selection of 
information submitted in the lead registration. 
 
 
6.2  IT tools for registration 


Registrations under REACH shall be prepared and submitted using IT tools specified by ECHA, 
namely REACH-IT and IUCLID 5. Essentially, the technical dossier containing all the required 
information has to be compiled by the registrant in the format of IUCLID 5 and then submitted 
electronically via REACH-IT to ECHA.  


In addition, if a Chemical Safety Assessment is required, the registrant also needs to compile a 
Chemical Safety Report and submit it together with the technical dossier to ECHA. ECHA has 
developed an IT tool called Chesar15 for the CSA. The tool has been developed to help 
registrants perform a CSA and generate a CSR. It provides a structured workflow for carrying 
out a standard safety assessment for the different uses of a substance. The tool also helps to 
structure the information needed for the exposure assessment and risk characterisation which 
will facilitate the generation of a transparent CSR. The tool can be downloaded free of charge 
from http://chesar.echa.europa.eu/. 


If the same substance is manufactured or imported by more than one company, these 
companies are required to submit certain information together (so-called joint submission of 
data), and certain information separately16. 


In practical terms, companies should take the following steps in order to prepare and submit 
their registrations to ECHA: 
 


1) Sign-up in REACH-IT to create an account for your company. 
                                           
15 “Chesar” stands for Chemical safety assessment and reporting tool 
16 See above under Section 6.1.  
 



http://chesar.echa.europa.eu/
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2) Prepare your registration by creating a technical dossier in IUCLID 5. Use the IUCLID 
plug-ins to ensure your dossier is fit for purpose: Technical Completeness Check, Fee 
calculator as well as Dissemination plug-in.   


3) Consult ECHA’s REACH-IT Supporting Documents17. It is important to read carefully the 
‘Data Submission Manuals’, especially Parts 4 and 5, before preparing your dossier. Also 
the ‘REACH-IT Industry User Manual -  Part 6 (Dossier Submission)’ will help you by 
providing step-by-step instructions leading you in the process. 


4) Submit your registration dossier to ECHA via REACH-IT.  
 
 
7  Registration follow-up by ECHA and registrant 


Once a registration dossier has been submitted, ECHA undertakes a ‘completeness check’ and 
– if the registration is complete – assigns a registration number18. The ‘completeness check’ is 
fundamentally different from the ‘compliance check’ of registrations. ‘Compliance check’ and 
the ‘examination of testing proposals’ by ECHA are the two pillars of the ‘dossier evaluation’19 
procedures under REACH. The dossier evaluation is done subsequent to a successful 
completeness check and may require the registrant to update his registration dossier in 
accordance with a decision by ECHA (See section 7.2). Apart from that, the registrant has also 
to take care on his own initiative of updating his registration dossier when needed.  
     
 
7.1  Completeness check 


The completeness check process comprises two distinct sub-processes: 
• Technical completeness check 


This process is aimed at checking the technical completeness of the dossier. The main purpose 
of this check is to make sure that all information as required in REACH has been provided. 
However, there is no scientific assessment of the quality or adequacy of the data or of any 
justifications to omit studies. The registrant is informed of any missing information necessary 
to complete the dossier, and then has to resubmit the completed dossier to ECHA within a 
given deadline.  
Registrants are strongly encouraged to verify the technical completeness of their dossiers 
before submission by applying the IUCLID Technical Completeness Check (TCC) plug-in. 


• Financial completeness check 


Once a dossier is accepted for processing, ECHA issues an invoice if relevant according to the 
REACH Regulation. Invoices are communicated only through REACH-IT and include a deadline 
for payment. If the full payment of the fee is received  within the payment deadline, the 
dossier will be considered financially complete. 


Once a dossier is considered complete (i.e. the required information has been provided and the 
appropriate fee has been received) ECHA issues a registration number. 


 


                                           
17 See under http://echa.europa.eu/web/guest/support/dossier-submission-tools/reach-it/ 
 
18 Note that in practice the dossier has to pass a virus and XML format check as well as a so-called ‘business rules 
validation’ in order to be accepted for the completeness check. For further information on this, please see ‘REACH-IT 
Industry User Manual Part 6 – Dossier submission’ and Data Submission Manual Part 4 – How to Pass Business Rule 
Verification’ , to be found at http://echa.europa.eu/support/dossier-submission-tools/reach-it 
 


19 The ‘substance evaluation’ under REACH is not further addressed in this document. For detailed information on this 
procedure you are advised to consult the ECHA Guidance on dossier and substance evaluation at 
http://echa.europa.eu/guidance-documents/guidance-on-reach  



http://echa.europa.eu/support/dossier-submission-tools/reach-it

http://echa.europa.eu/support/dossier-submission-tools/reach-it

http://echa.europa.eu/guidance-documents/guidance-on-reach





  
Guidance in a Nutshell on 


Registration 19 


 


 


7.2  Duty to keep registration information up-to-date  


The information submitted in the registration dossier to ECHA will have to be kept up-to-date. 
It is the responsibility of the registrant to update his registration dossier when needed. 
 
There are basically two types of situations where a registrant needs to update the information 
concerning his registration: 


• update on the registrant's own initiative 
Registrants are required to report to ECHA without undue delay any new relevant available 
information (e.g. new tonnage band) concerning their registration (Article 22 (1)). 


• update as a consequence of a decision made by ECHA or the Commission20 
The registrant has to update his registration as a consequence of an ECHA or a Commission 
decision under the evaluation  procedure  but also, when relevant, following any decision made 
in accordance with the authorisation and the restriction processes. These updates have to be 
performed within the deadline specified by ECHA/ the Commission in the decision (Article 
22(2)). 
 
For substances regarded as registered because they were notified according to Directive 
67/548/EEC (so-called ‘NONS’21), registrants need to submit updates of their dossier when any 
of the situations mentioned above occurs, including updates following decisions taken 
according to Directive 67/548/EEC and now regarded as Agency decisions (Article 135). 
However, the update does not have to meet the full information requirements under REACH 
corresponding to the respective tonnage band, unless the quantity manufactured/ imported of 
the notified substance by the registrant reaches the next tonnage threshold 22. 
 
Note that an update will in certain cases be subject to the payment of a fee in accordance with 
Commission Regulation (EC) No 340/2008 (Fee Regulation) (see section 9.2 of the Guidance 
on registration). 
 
The Guidance on registration explains in further detail the different situations which trigger an 
update of his registration dossier. Once such an update is submitted to ECHA, it has to 
undergo a completeness check within three weeks of the submission date.  
 
8  References and further information 


 
• ECHA website:  http://echa.europa.eu/ 
 
• ECHA Frequently Asked Questions about REACH: 


http://echa.europa.eu/web/guest/support/faqs/frequently-asked-questions 
 


• ECHA legislation website: http://echa.europa.eu/web/guest/regulations/reach 
• ECHA guidance website: http://echa.europa.eu/web/guest/support/guidance-on-reach-


and-clp-implementation 
 


• Guidance on registration 
 


• Guidance on data sharing 
 


• Guidance for intermediates  
                                           
20 For further information please see Section 7.3 of the Guidance on registration 
 
21 Notification of New Substances. 
 
22 For further details on NONS and their practical handling under REACH you may consult the Questions and Answers 
for the Registrants of Previously Notified Substances at http://echa.europa.eu/support/faqs  
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CANDIDATE LIST SUBSTANCES IN ARTICLES

The identification of a substance as a Substance of Very High Concern (SVHC) and its inclusion in the Candidate List can trigger certain legal obligations for the importers, producers and suppliers of an article that contains such a substance.

REACH defines an article as an object which during production is given a special shape, surface or design that determines its function to a greater degree than its chemical composition. According to REACH, articles are for example clothing, flooring, furniture, jewellery, newspapers and plastic packaging.

Producers and importers of articles can get information on the substances present in their articles and their concentration from actors up in their supply chain, such as article suppliers outside EU and suppliers of substances and mixtures.

Obligations for articles containing Candidate List substances

Notification of substances in articles

Producers and importers of an article must, under certain conditions, submit a notification to ECHA.

[bookmark: _GoBack]Notification of substances in articles

Producers and importers have to notify to ECHA the substances listed on the Candidate list which are present in their articles, if both the following conditions are met:

· The substance is present in their relevant articles above a concentration of 0.1% weight by weight.

· The substance is present in these relevant articles in quantities totalling over one tonne per year.

Companies have to notify no later than six months after the inclusion of the substance in the Candidate List.

Exemptions

There are two cases when a notification will not need to be required.

· The producer or importer of an article can exclude the exposure of humans and the environment to the substance during normal or reasonably foreseeable conditions of use of the article, including its disposal. In these cases, the producers and importers will give appropriate instructions to the recipient of the article.

· The substance has already been registered by a manufacturer or importer in the EU for that use.



Communication in the supply chain

Suppliers of an article must, under certain conditions, communicate information down the supply chain.

Communication in the supply chain

Directly after a substance is included in the Candidate List, suppliers of articles which contain such a substance in a concentration above 0.1% (weight by weight) have to provide enough information to allow the safe use of the article to the recipients of the article. In this case, recipients are industrial or professional users and distributors, but not consumers. As a minimum the name of the substance in question has to be communicated.

Consumers can request similar information. The supplier of the article has to provide this information within 45 days, free of charge.






Annankatu 18, P.O. Box 400, FI-00121 Helsinki, Finland | Tel. +358 9 686180 | Fax +358 9 68618210 | echa.europa.eu 


G U I D A N C E  


Guidance on registration 
 
 
 
May 2012 


Version 2.0 


Guidance for the implementation of REACH 


 







2 
Guidance on registration 
Version 2.0    May 2012   


 


Annankatu 18, P.O. Box 400, FI-00121 Helsinki, Finland | Tel. +358 9 686180 | Fax +358 9 68618210 | echa.europa.eu 


Version Changes Date 


Version 0 First edition June 2007 


Version 1 First revision 18/02/2008 


Version 1.1 Warning added on Only Representative issue 28/04/2008 


Version 1.2 
“Only Representative” and the “Assigning a 
registration number” chapters amended 


22/05/2008 


Version 1.3 Clarification on “Only Representative” added September 2008 


Version 1.4 Clarification on “Only Representative” added November 2008 


Version 1.5 Clarification on information that needs to be 
submitted for updating dossiers of previously notified 
substances (NONS) 


November 2009 


Version 1.6 Corrigendum covering the following: 


- Amendment of Annex IV and Annex V of REACH by 
Commission Regulation (EC) No 987/2008 of 8 
October 2008. 


- Amendment of Annex XI of REACH by Commission 
Regulation (EC) No 134/2009.  


- Amendment of REACH by the CLP Regulation 
((Regulation (EC) No 1272/2008 of 16 December 
2008). 


- Amendment of Annex II of REACH by Commission 
Regulation No 453/2010 of 20 May 2010. 


- Ratification of REACH under the EEA Agreement. 


- Clarification on the registration, updating and 
classification and labelling notification processes. 


- Reference to the Data Submission Manuals, REACH-
IT Industry User Manuals and Practical Guides 
published by ECHA. 


- Editorial corrections. 


 


January 2011 







 
Guidance on registration 
Version 2.0    May 2012 3


 


Annankatu 18, P.O. Box 400, FI-00121 Helsinki, Finland | Tel. +358 9 686180 | Fax +358 9 68618210 | echa.europa.eu 


Version Changes Date 


Version 2.0 Revision of the document covering the following: 


- Restructuring of the content of the guidance: 


- Part I focuses on the explanation of the 
regulatory requirements. 


- Part II provides practical information for 
registrants. 


- Further clarifications and examples of the 
registration requirements added. 


The changes are listed in Appendix 3 of the guidance.  


May 2012 


 







4 
Guidance on registration 
Version 2.0    May 2012   


 


Annankatu 18, P.O. Box 400, FI-00121 Helsinki, Finland | Tel. +358 9 686180 | Fax +358 9 68618210 | echa.europa.eu 


LEGAL NOTICE 


This document contains guidance on REACH explaining the REACH obligations and how to fulfil 
them. However, users are reminded that the text of the REACH Regulation is the only 
authentic legal reference and that the information in this document does not constitute legal 
advice. The European Chemicals Agency does not accept any liability with regard to the 
contents of this document. 
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Preface 


This document describes when and how to register a substance under REACH. It consists of 
two parts: one on registration tasks and obligations and the other on the preparation and 
submission of a dossier. It is part of a series of guidance documents that are aimed to help all 
stakeholders with their preparation for fulfilling their obligations under the REACH Regulation. 
These documents cover detailed guidance for a range of essential REACH processes as well as 
for some specific scientific and/or technical methods that industry and authorities need to 
make use of under REACH. 


The guidance documents were drafted and discussed within the REACH Implementation 
Projects (RIPs) led by the European Commission services, involving all stakeholders: Member 
States, industry and non-governmental organisations. These guidance documents can be 
obtained via the website of the European Chemicals Agency (ECHA) (http://echa.europa.eu/). 
Further guidance documents will be published on this website when they are finalised or 
updated. 


This document relates to the REACH Regulation (EC) No 1907/2006 of the European 
Parliament and of the Council of 18 December 20061 and its amendments as of 31 August 
2011. 


 


                                          
 
 
1 Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the 
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals 
Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93 and Commission 
Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 
93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396, 30.12.2006). 
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Part I: Registration under REACH 
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1 General Introduction 


1.1 Aim of this guidance 


The aim of this guidance is to assist industry in determining which tasks and obligations have 
to be complied with to fulfil their registration requirements under REACH.  


This document guides potential registrants to answer the following questions: 


 Who has registration obligations? 


 Which substances are within the scope of REACH? 


 Which substances need to be registered? 


 When to pre-register and when to submit an inquiry? 


 What is the registration dossier? 


 How to prepare the registration dossier and submit it to ECHA? 


 When does a registration dossier have to be submitted to ECHA? 


 What is a joint submission? 


 What are registrants' obligations regarding data sharing? 


 When and how to update the registration dossier? 


 What is the registration fee? 


 What are the duties of ECHA once the registration dossier is submitted? 


The guidance is based on descriptions of obligations supplemented by explanations and 
practical advice, which whenever possible are illustrated by examples. Throughout the text, 
explanations of the REACH processes are offered, providing references to relevant guidance 
documents and other useful tools. 


Whenever in the text of this guidance an ‘Annex’ or an ‘Article’ is mentioned what is meant is 
an Annex or an Article of the REACH Regulation. All references to the relevant Articles or 
Annexes or legal text quotations from the REACH Regulation are always indicated in italics 
(e.g. Article 23).  


Whenever the EU is referred to in the text of this guidance, Iceland, Liechtenstein and Norway 
are also covered. 


The first part of the document is addressed to all potential registrants with or without an 
expert knowledge in the fields of chemicals and chemicals assessment. It explains what the 
registration requirements are, who is responsible for them and how and when they must be 
fulfilled. 


The second part of the document provides an overview on how to prepare, update and submit 
a registration dossier. 


Figure 11 guides the reader through this document helping him to identify his registration 
obligations.  


A tool, called the Navigator is also available to help the users identify their obligations under 
REACH. It can be found at http://echa.europa.eu/web/guest/support/guidance-on-reach-and-
clp-implementation/identify-your-obligations/navigator. 


 



http://echa.europa.eu/web/guest/support/guidance-on-reach-and-clp-implementation/identify-your-obligations/navigator�
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MAKE SURE THAT YOU KNOW WHAT 
YOU MANUFACTURE/IMPORT 


(substance/mixture/article)


IDENTIFY IF YOU ARE WITHIN THE 
SCOPE OF REACH


IDENTIFY IF YOUR SUBSTANCE IS 
WITHIN THE SCOPE OF 


REGISTRATION 


CHECK WHETHER YOUR SUBSTANCE CAN BE CONSIDERED  
REGISTERED 


- have you  notified it according to Directive 67/548/EEC?
- does it meet the criteria mentioned in Article 15?


   (Substances in plant protection and biocidal products)


DETERMINE IF YOUR SUBSTANCE IS 
USED  AS AN ISOLATED 


INTERMEDIATE


DETERMINE IF YOUR SUBSTANCE IS A 
PHASE-IN SUBSTANCE


section 1.3


 PHASE-IN 
SUBSTANCE


 NON PHASE-IN 
SUBSTANCE


PERFORM INQUIRY 
AND SHARE DATA 


BEFORE 
REGISTRATION


PRE-REGISTER 
YOUR SUBSTANCE


(since 1 December 2008, only late 
pre-registration if conditions apply)


TAKE PART IN SUBSTANCE 
INFORMATION EXCHANGE FORUM 


(SIEF) AND SHARE DATA


IF YOUR SUBSTANCE IS:
- M/I ≥1000t or 
- CMR cat 1 or 2 and ≥ 1t or 
- R50/53 and ≥100t 


The registration period expired 
on 30 November 2010


IF YOUR SUBSTANCE IS:
- M/I ≥1t


IF YOUR SUBSTANCE IS:
- M/I ≥100t 


If you pre-registered, you will 
have to  register your 


substance before 
1 June 2013


If you pre-registered, you will 
have to  register your 


substance before 
1 June 2018


DETERMINE IF YOU MANUFACTURE 
OR IMPORT THE  SUBSTANCE IN 


QUANTITIES OF 1 TONNE OR MORE


section 2.2.2


section 2.2.3


section 2.2.4


section 4.2


section 2.3.1.1


section 4.4


section 2.3.1


section 2.2.5


section 2.3.1.2


section 2.3.2


yes


no


IDENTIFY IF YOU HAVE ANY ROLE 
WITHIN REACH:


Are you manufacturer, importer, only 
representative, downstream user? 


section 2.1


section 2.2.6


section 4.3


section 2.2.6


CALCULATE THE VOLUME OF YOUR 
SUBSTANCE TO BE REGISTERED


 


Figure 1 Steps within the registration process and link to the structure of this document 


1.2 Aim of Registration 


REACH is based on the principle that it is for manufacturers, importers and downstream users 
to ensure that they manufacture, place on the market or use such substances that do not 
adversely affect human health or the environment. The responsibility for the management of 
the risks of substances lies therefore with the natural or legal persons that manufacture, 
import, place on the market or use these substances in the context of their professional 
activities. 
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The registration provisions require manufacturers and importers to collect or generate data on 
the substances they manufacture or import, to use these data to assess the risks related to 
these substances and to develop and recommend appropriate risk management measures to 
control these risks. To ensure that they actually meet these obligations, as well as for 
transparency reasons, manufacturers and importers are required to prepare a registration 
dossier (in IUCLID format) and submit it to ECHA via REACH IT (see section 5).  


When a substance is intended to be or is actually being manufactured or imported by more 
than one manufacturer or importer, certain data must be shared (see section 4) and submitted 
jointly (see section 3.3.1) with the purpose of increasing the efficiency of the registration 
system, saving costs and reducing testing on vertebrate animals. A registrant may opt-out 
from some information requirements and submit the information separately to ECHA in certain 
specified cases (see section 3.3.2). 


Unless the REACH Regulation indicates otherwise, registration obligations apply to substances 
manufactured or imported in quantities of one tonne or more per year per manufacturer or 
importer (see section 2.2). Normally, the registration must be successfully completed and a 
registration number assigned to the registrant before a substance can be manufactured, 
imported or placed on the market.  


However, for most substances that are already being manufactured or imported (so called 
‘phase-in substances’) a special transition regime applies provided the substances have been 
pre-registered. This allows their manufacture or import to continue without registration until 
the corresponding deadlines are met (see section 2.3). If a manufacturer or importer does not 
register by the appropriate deadline, the substance may not be manufactured in the EU or 
placed on the EU market until after it has been registered. 


Registered substances can in principle circulate freely on the internal market. 


1.3 Substances, mixtures and articles 


REACH lays down obligations which apply to the manufacture, import, placing on the market 
and use of substances on their own, in mixtures or in articles. Before continuing to explain 
which substances require registration it is important to have a clear understanding of these 
terms and how mixtures and articles are dealt with. 


Substance means a chemical element and its compounds. The term substance includes both 
substances obtained by a manufacturing process (for example formaldehyde or methanol) and 
substances in their natural state. The term substance also includes its additives and impurities 
where these are part of its manufacturing process, but excludes any solvent which can be 
separated without affecting the stability of the substance or changing its composition. Detailed 
guidance on substances and substance identity can be found in the Guidance on substance 
identification. 


Mixture means a mixture or solution composed of two or more substances. Typical examples 
of mixtures under REACH include paints, varnishes and inks. REACH obligations apply 
individually to each of the substances contained in the mixture depending on whether the 
individual substances are within the scope of REACH. 


When contained in a mixture, each individual substance needs to be registered if the threshold 
of one tonne per year is reached (for additional information on how to calculate the tonnage 
for registration for substances in mixtures please refer to sections 2.2.6.3 and 2.2.6.4) The 
registration obligation applies to the manufacturer or importer of each individual substance, or 
in case that the mixture is imported as such, to the importer of the mixture. The formulator, 
i.e. the natural or legal entity that mixes the individual substances to produce the mixture, 
does not have registration obligations under REACH unless he is at the same time a 
manufacturer or importer of the individual substances contained in the mixture or an importer 
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of the mixture itself.  


The REACH Regulation refers to alloys as "special mixtures". Therefore an alloy is to be treated 
in the same way as other mixtures under REACH. This means that although the alloy is not 
subject to registration, the alloying elements (e.g. metals) have to be registered. The 
obligation to register the alloying elements applies irrespectively of the production process 
involved in the manufacturing of the alloy. Constituents which are not intentionally added to 
the alloy should be considered as impurities (i.e. they are part of one of the substances in the 
mixture) and therefore need not be registered separately. 


An article is an object which during production is given a special shape, surface or design 
which determines its function to a greater degree than does its chemical composition (e.g. 
manufactured goods such as textiles, electronic chips, furniture, books, toys, kitchen 
equipment). An individual substance in an article is subject to the registration obligations in 
case it is present in the article in quantities over one tonne per year and the substance is 
intended to be released under normal or reasonably foreseeable conditions of use. The 
registration obligation applies to the producer of the article or, in case the article is imported, 
to the importer, insofar as the substance has not been registered for that use. Detailed 
guidance on articles and how they are dealt with under REACH can be found in the Guidance 
for articles.  


The registration obligations apply therefore to the individual substances themselves, 
independently of whether they are on their own, in a mixture or in an article. In 
other words, only substances have to be registered under REACH, mixtures or 
articles do not.  



http://echa.europa.eu/web/guest/guidance-documents�
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2 Registration obligations 


2.1 Who has to register? 


Aim:  The aim of this chapter is to explain which actors have registration obligations 
and responsibilities under REACH. 


Structure: The structure of this chapter is as follows: 


 


 


2.1.1 Roles under REACH 


The obligation to register a substance applies only to certain actors established in the EU. 
Before explaining the obligations of registrants, it is important to have a clear understanding 
on the different roles a company may have under the REACH Regulation. 


One legal entity (see section 2.1.2.1) may have various roles depending on its activities, even 
for the same substance (e.g. manufacturer and importer). Therefore, it is very important 
that companies correctly identify their role or roles in the supply chain for each 
substance they handle, because this will be a decisive factor in determining their 
registration obligations. 


The following roles may be adopted in the context of REACH: 


Manufacturer: means any natural or legal person established within the EU who 
manufactures a substance within the EU (Article 3(9)). 


Manufacturing: means production or extraction of substances in the natural state (Article 
3(8)).  
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Importer: means any natural or legal person established within the EU who is responsible for 
import (Article 3(11)).  


Import: means the physical introduction into the customs territory of the EU (Article 3(10)). 


Placing on the market: means supplying or making available, whether in return for payment or 
free of charge, to a third party. Import shall be deemed to be placing on the market (Article 3 
(12)).  


 


Only Representative: means a natural or legal person established in the EU and appointed 
by a manufacturer, formulator2 or producer of an article established outside the EU to fulfil the 
obligations of importers (Article 8). 


 


Downstream user: means any natural or legal person established within the EU, other than 
the manufacturer or the importer, who uses a substance, either on its own or in a mixture, in 
the course of his industrial or professional activities (Article 3(13)). 


Use: means any processing, formulation, consumption, storage, keeping, treatment, filling into 
containers, transfer from one container to another, mixing, production of an article or any 
other utilisation (Article 3(24)). 


 


Producer of an article: means any natural or legal person who makes or assembles an 
article within the EU (Article 3(4)). 


 


Distributor: means any natural or legal person established within the EU, including a retailer, 
who only stores and places on the market a substance, on its own or in a preparation, for third 
parties (Article 3(14)). 


 


An important point to bear in mind is that the terms used in REACH to describe the various 
roles have very specific definitions and meanings which do not always correspond with how 
they might be interpreted in other fora. 


Example 


A company purchasing registered substances from within the EU and then formulating these 
into mixtures (e.g. paints) would be regarded as a downstream user under REACH. In 
layman's terms this company might be considered to be a manufacturer of paints. However, 
within the context of REACH the company would not be a manufacturer of a substance and so 
would have no registration obligations for these substances. 


2.1.2 Actors with registration obligations 


The only actors with registration obligations are: 


 EU manufacturers and importers of substances on their own or in mixtures in 
quantities of one tonne or more per year. 


                                          
 
 
2 A formulator is a producer of mixtures in the context of the REACH Regulation. 
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 EU producers and importers of articles in case that the article contains a substance 
in quantities over 1 tonne per year and the substance is intended to be released under 
normal or reasonably foreseeable conditions of use. 


 ‘Only representatives’ established in the EU and appointed by a manufacturer, 
formulator or article producer established outside the EU to fulfil the registration 
obligations of importers (see section 2.1.2.5). 


Examples of when registration is needed 


 A manufacturer of a substance who uses the manufactured substance himself has a duty 
to register each substance manufactured in quantities of 1 tonne or more per year, unless 
exemptions apply, and will have to include information on his own use(s) and any 
identified uses of his customers in his registration. 


 An importer of a mixture has to register those substances which are present in the 
imported mixture in quantities of 1 tonne or more per year, unless exemptions apply. He 
will have to include information in his registration on the identified use(s) of the 
substance(s) in the mixture. There is no obligation for importers of mixtures to register the 
mixtures as such; indeed mixtures cannot be registered. 


Examples of when registration is not needed 


 Any user of substances not manufactured or imported by himself, is a downstream user 
and has no obligation to register these substances.  


 An importer of a substance, a mixture or an article, who is importing from a non-EU 
company who has appointed an ‘only representative’ will be considered as a downstream 
user and therefore does not need to register.  


 A manufacturer or importer of a substance which is exempted from registration under 
REACH has no obligation to register that substance. 


2.1.2.1 Legal personality 


Only a natural or legal person established in the EU can be a registrant. REACH-IT and IUCLID 
as well as the current guidance use the term ‘legal entity’ to refer to such a natural or legal 
person having rights and obligations under REACH.  


Although what constitutes a natural and a legal person is defined by the national laws of each 
EU Member State, the following principles may be of interest: 


 A ‘natural person’ is a concept applied in many legal systems to refer to human beings 
who are capable and have the right to engage into contracts or commercial 
transactions. These are usually people who have reached the age of legal maturity and 
are in full possession of their rights (meaning that these rights have not been taken 
away from them, for example due to a criminal conviction). 


 A ‘legal person’ is a similar concept, applied in many legal systems to refer to 
companies who have been endowed with legal personality by the legal system 
applicable to them (the law of the Member State where they are established) and 
therefore are capable of carrying rights and obligations, independently of the people or 
other companies behind them (in the case of a ‘société anonyme’ or ‘limited company’, 
their shareholders). In other words, the company usually has its own existence and its 
assets do not coincide with those of its owners. One legal person can work on different 
sites. It can also open so-called ‘branch offices’ which do not have separate legal 
personality from the main or head office. In such a case, it is the head office that has 
the legal personality and that has to respect the provisions of REACH if it is established 
in the EU. On the other hand, a legal person can also open ‘daughter companies’ or 
‘subsidiaries’ in the EU in which it holds shares or another type of ownership. Such EU 
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daughters have a different legal personality and therefore qualify as a ‘legal person 
established in the Community’ for the purposes of REACH. They are to be considered as 
different manufacturers and importers who each may be obliged to register for the 
respective quantities they manufacture or import. Often operators do not use the terms 
‘branch’ and ‘office’ in this technical-legal sense and therefore it should be ascertained 
in detail whether the entity being referred to has legal personality or not. 


In principle each legal entity must submit its own registration for each individual substance. In 
the case of a company group which is composed of several legal entities (e.g. a parent 
company and its subsidiaries), each of those legal entities must submit its own registration. On 
the other hand, if one legal entity has two or more production plants which are not separate 
legal entities, then only one registration covering the different sites needs to be submitted by 
the legal entity. 


Example 


International companies sometimes have several daughters in the EU acting as importers, 
often spread over several Member States. Each of those daughters, if it has legal 
personality, is a legal person within the meaning of REACH. Depending on the distribution of 
work within the group, each of them can be an ‘importer’ responsible for import. It is for the 
group or the individual companies to assign the tasks and the responsibilities to companies 
in the group. 


2.1.2.2 Customs boundaries for manufacturing and import 


REACH applies to the European Economic Area (EEA), i.e. the 27 EU Member States and 
Iceland, Liechtenstein and Norway. This means that imports from Iceland, Liechtenstein and 
Norway are not considered imports for the purposes of REACH.  


Therefore, an importer of a substance from Iceland, Liechtenstein or Norway is not required to 
register the substance under REACH and is simply regarded as a distributor or downstream 
user. However if the manufacturer of the substance is established in Iceland, Liechtenstein or 
Norway, he will be subject to the same registration obligations as all EU manufacturers.  


Importers of a substance from Switzerland (a non-EU country not belonging to the EEA) will 
have the same obligations under REACH as any other importers. 


Examples 


A formulator purchasing his substances in Germany or Iceland will be considered as a 
Downstream User. 


A formulator purchasing his substances in Switzerland or Japan and introducing them into 
the EU customs territory will be considered as an Importer. 


 


Please note that whenever the term EU is used in this guidance document, Iceland, 
Liechtenstein and Norway are also included. 


2.1.2.3 Who is responsible for the registration in case of manufacturing? 


In case of manufacturing (see definition in section 2.1.1), the registration should be made by 
the legal entity who undertakes the process of manufacturing. It is important to bear always in 
mind that only manufacturers established in the EU are required to submit a registration for 
the substance they manufacture. The registration obligation also applies in the case that the 
substance is not marketed in the EU but exported outside the EU after manufacturing. 


Who is the registrant in case of toll manufacturing?  


A toll manufacturer (or subcontractor) is normally understood to be a company that 
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manufactures a substance (on its own, in a preparation or in an article) in its own technical 
facilities following the instructions of a third party in exchange for an economic compensation. 
The substance is generally put on the market by the third party. Often this construction is used 
for an intermediate step in the production process for which sophisticated equipment is needed 
(distillitation, centrifugation, etc.). 


In this regard, the legal entity that manufactures the substance on behalf of the third party is 
to be considered a manufacturer for the purposes of REACH and is required to register the 
substance he manufactures. If the legal entity running the manufacturing process is different 
from the legal entity owning the production facility, one of these entities must register the 
substance.  


2.1.2.4 Who is responsible for the registration in case of import? 


In case of import (see definition in section 2.1.1), the registration should be made by the legal 
entity established in the EU who is responsible for the import. The responsibility for import 
depends on many factors such as who orders, who pays, who is dealing with the customs 
formalities, but this might not be conclusive on its own.  


For example, in the case of a ‘sales agency’ established in the EU and acting as an 
intermediary, i.e. transmitting an order from a buyer to a non-EU supplier (and being paid for 
that service) but taking no responsibility whatsoever on the goods or the payment for the 
goods and not having their ownership at any stage, then, the sales agency is not to be 
considered as the importer for the purposes of REACH. The sales agency is not responsible for 
the physical introduction of the goods.  


In many instances it will be the ultimate receiver of the goods (the consignee) who is the legal 
entity that is responsible for the import. However this is not always the case. If for example 
company A (established in an EU country) orders goods from company B (established in 
another EU country) who acts as a distributor, company A probably does not know where the 
goods originate. Company B may choose to order the goods from either an EU manufacturer or 
from a non-EU manufacturer. In case company B chooses to order from a non-EU 
manufacturer (company C) the goods may be delivered directly from company C to company A 
in order to save on transportation costs. Because of this company A will be stated as the 
consignee on the documents used by the customs authorities and customs handling will take 
place in company A's country. Payment for the goods is, however, settled between companies 
A and B. Also note that in the present example company B is not a ‘sales agency’ as described 
above as the ‘sales agency’ does not choose the manufacturer from which to order the goods. 
Because the decision whether to order goods from an EU or non-EU manufacturer lies with 
company B, this company (and not company A) should be considered the legal entity 
responsible for the physical introduction of the goods into the customs territory of the EU, 
while company A is a downstream user. The registration obligation consequently would lie with 
company B. Company A on the other hand will have to be able to prove through 
documentation to the enforcement authorities that it is a downstream user, for example by 
showing that the order was placed to company B. 







20 
Guidance on registration 
Version 2.0    May 2012   


 


Annankatu 18, P.O. Box 400, FI-00121 Helsinki, Finland | Tel. +358 9 686180 | Fax +358 9 68618210 | echa.europa.eu 


Example: Role and registration obligations of different actors in case of import 


Company B


Company A


Role and Registration 
obligations


Company A
- orders 8  tonnes from Company B
- receives 8 tonnes from Company C
- pays Company B
- is a downstream user


Company B
- orders 8 tonnes from Company C
- pays Company C
- is considered the importer 
- needs to register


Company C
- receives an order of 8 tonnes from 
Company B 
- delivers 8 tonnes to Company A
- is a non EU-Manufacturer
- has no responsibilities under 
REACH


OUTSIDE EU EU


Company C


Orders 8 tonnes


Orders 8 tonnes


Delivers 8 tonnes


 


It is important to note that the ‘non-EU manufacturer’ or supplier who is exporting a substance 
or mixture into the EU has no responsibilities under REACH. The shipping company that is 
transporting the substance or mixture normally has no obligations under REACH either. 
Exceptions may occur under specific contractual arrangements if the shipping company is 
established in the EU and if it is responsible for the introduction of the substance into the EU. 


In addition, it should be noted that when interpreting the term ‘importer’ according to the 
REACH Regulation, it is not possible to fall back upon the Community Customs Code 
(Regulation (EEC) No 2913/92) or the ‘INCOTERMS’. 


In case an ‘only representative’ has been appointed the only representative is responsible for 
the registration (see next section). 


2.1.2.5 Only representative of a ‘non-EU manufacturer’ 


Substances imported into the EU on their own, in mixtures or, under certain conditions, in 
articles need to be registered by their EU importers. This implies that each individual importer 
needs to register the substance(s) he imports. However, under REACH, a natural or legal 
person established outside the EU, who manufactures a substance, formulates a 
mixture or produces an article can appoint an only representative to carry out the 
required registration of the substance that is imported (as such, in a mixture or in an article) 
into the EU (Article 8(1)). This will relieve the EU importers within the same supply chain from 
their registration obligations, as they will be regarded as downstream users. 
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Who can appoint an only representative? 


According to Article 8(1) a ‘non-EU manufacturer’ being a natural or legal person who is 
manufacturing a substance, formulating a mixture or producing an article that is imported into 
the EU, can appoint an only representative to fulfil the registration obligations of the importers. 
‘Non-EU distributors’3 are not mentioned in Article 8(1) and can therefore not appoint an only 
representative. An only representative must be able to document who he is representing and is 
advised to attach a document from the ‘non-EU manufacturer’ appointing him as only 
representative in his registration dossier. Although it is not mandatory to include this 
information in the registration dossier, it needs to be presented to the enforcement authorities 
upon request. 


Who can be an only representative? 


An only representative is a legal entity established in the EU which has sufficient background in 
the practical handling of substances and the information related to them to be able to fulfil the 
obligations of importers.  


It should be noted that an only representative is not the same as a third party representative 
(Article 4). A third party representative can be appointed by a manufacturer, importer or 
where relevant downstream user to allow this potential registrant or data holder to remain 
anonymous vis-à-vis other stakeholders in the data sharing process. It is neither necessary nor 
advisable for an only representative to appoint a third party representative because an only 
representative is not obliged to disclose to the other participants in the data sharing process 
the identity of the ‘non-EU manufacturer’ he is representing (for more guidance on this see the 
Guidance on data sharing).  


What should a ‘non-EU manufacturer’ do when appointing an only representative?  


When appointing an only representative, it is recommended that the ‘non-EU manufacturer’ 
provides his only representative with up to date information on the list of EU importers which 
should be covered by the registration of the only representative and the quantities imported 
into the EU. This information may also be supplied by other means (e.g. it may be notified 
directly to the only representative by the EU importers) depending on the arrangements made 
between the ‘non-EU manufacturer’ and the only representative. 


The ‘non-EU manufacturer’ needs to inform all the EU importers in the same supply chain that 
he has appointed an only representative to conduct the registration thus relieving the 
importers from their registration obligations. A ‘non-EU manufacturer’ can only appoint one 
only representative per substance. The only representative’s registration should clearly specify 
which quantity of the imported substance it covers – be it the entire import into the EU from a 
given ‘non-EU manufacturer’, or only specified quantities within that total. In cases where an 
importer is also importing quantities of the same substance from other non-EU sources, then 
both the only representative and the importer must be able to clearly document to 
enforcement authorities which imports are covered by the registration of the only 
representative; and which are covered by the importer; otherwise, the importer remains 
responsible for all his imports. In other words, an importer has to submit a registration for the 
quantity of a substance he imports, but does not have to cover the volume of the substance 
that is covered by the registration of the only representative. 


What are the consequences for the EU importers? 


When an importer receives information from a ‘non-EU manufacturer’ in his supply chain that 


                                          
 
 
3 Please note that a ‘non-EU distributor’ is not a distributor for the purposes of REACH as he is not a natural or legal 
person established in the EU (as defined in Article 3(14)). An EU-based distributor cannot, of course, in any case 
appoint an only representative. 
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an only representative has been appointed to cover the registration obligations, this importer 
will be regarded as a downstream user of the only representative for the tonnage covered by 
the registration of the only representative. This change of status from importer to downstream 
user only pertains to the same supply chain, i.e. to the tonnage imported from the ‘non-EU 
manufacturer’ having appointed the only representative. If this importer also imports the 
substance from other non-EU suppliers, he still has to register the tonnage imported from this 
or these non-EU suppliers unless the latter has/have appointed an only representative(s) to 
cover  the respective imports.  


Although the importer will receive confirmation from his ‘non-EU manufacturer’ on the 
appointment of the only representative, he should preferably also obtain confirmation in 
writing from the only representative that his imported tonnage and use is indeed covered by 
the registration submitted by the only representative. This would not only provide the importer 
with the contact point to whom he, acting as a downstream user, can make his use known, but 
would also give the importer a clear documentation that the imports are indeed covered by the 
registration of the only representative, as otherwise he remains responsible for the imports. 


The importer may decide, as can any downstream user, to perform his own chemical safety 
assessment (see the Guidance on downstream users for further information). This requires 
considerable effort so it is advisable for the importer to consider carefully to what extent it 
may be necessary. 


Obligations of the only representative regarding the registration of substances 
An only representative is fully responsible and liable for fulfilling all obligations of importers for 
the substances he is responsible for. These do not only pertain to registration but also to all 
other obligations of importers under REACH. 


The following paragraphs describe the role of the only representatives in regard to their 
registration obligations. The reader is reminded that other only representative obligations, 
such as pre-registration, data-sharing, etc. are described in the corresponding sections of this 
guidance under the obligations of importers. Where the only representative obligations differ 
from those of the importers, they are specifically mentioned. 


The only representative registers the imported quantities depending on the contractual 
arrangements between the ‘non-EU manufacturer’ and the only representative. 


REACH does not distinguish between direct and indirect imports into the EU and therefore such 
terms are not used in this guidance. It is essential that there is a clear identification of: 


 who in the supply chain of a substance outside the EU is the manufacturer, formulator 
or producer of an article; 


 who has appointed the only representative; 


 which imports the only representative has responsibility for. 


As long as the above conditions are met, it does not matter what the steps or supply 
chain are outside the EU between the manufacturer, formulator or producer of an 
article and the importer into the EU. 


It should, however, be pointed out that the appointment of an only representative by the ‘non 
EU manufacturer’ creates the need for importers to keep exact documentation on which 
imported quantities of the substance are covered by the only representative registration and 
which imported quantities are not  In case of import of mixtures the importers will also need to 
know what quantity of the substance in a mixture is covered by an only representative 
registration, as he would otherwise be subject to a registration requirement himself. This 
documentation will need to be presented to the enforcement authorities upon request. 
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The registration dossier of the only representative should comprise all uses of the importers 
(now downstream users) covered by the registration. The only representative shall keep an 
up-to-date list of EU customers (importers) within the same supply chain of the ‘non-EU 
manufacturer’ and the tonnage covered for each of these customers, as well as information on 
the supply of the latest update of the safety data sheet.  


Although the only representative is legally responsible for the registration, it can be anticipated 
that in many cases, it will be the ‘non-EU manufacturer’ that will provide him with all 
necessary data for his registration dossier. If a ‘non-EU manufacturer’ decides to change his 
only representative, the successor will have to update the information related to the legal 
entity provided to ECHA. It is recommended that the new only representative submit evidence 
of his appointment and of the agreement of the earlier only representative to this change. A 
change of only representative constitutes a change of legal personality and the same 
obligations as described in section 7.2.a of the present guidance apply. In order to prevent 
disputes, it is recommended to include clauses on the eventuality of a later change of the only 
representative in the contracts between the ‘non-EU manufacturer’ and the only 
representative. 


The only representative can represent one or several ‘non-EU manufacturers’. If he acts on 
behalf of several ‘non-EU manufacturers’, he must submit a separate registration for each of 
these manufacturers. The tonnage of the substance to be registered in each registration is the 
total of the tonnages of the substance covered by the contractual agreements with the only 
representative and the specific non-EU manufacturer represented by him. The information 
requirement for the registration dossier shall be determined according to this tonnage. By 
making separate submissions, the confidential business information of the ‘non-EU 
manufacturer’ can be preserved and equal treatment with EU manufacturers can be ensured 
(EU manufacturers must submit separate registration dossiers for each legal entity). It is noted 
that only representatives are required to submit separate registrations not only for each ‘non-
EU manufacturer’ they represent but also for quantities of the same substance which they 
manufacture themselves or import from other ‘non-EU manufacturers’. 


In case several companies established outside the EU are part of the same group, and those 
companies export the same substances into the EU, each company constitutes a ‘non-EU 
manufacturer’ under REACH and may appoint an only representative. Even if the same only 
representative is appointed by several of the companies or by all of them, the only 
representative will have to submit separate registrations for each of the companies he is 
representing. 
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Example: Role and registration obligations of different actors when an only 
representative is appointed 


Non-EU 
Manufacturer 3


Only representative


Non-EU 
Manufacturer 2


Importer 1


5 tonnes


5 tonnes


Role and Registration 
obligations


Importer 1
- registers 3 tonnes
- is regarded as a downstream user 
for the remaining 5 tonnes


Only representative
- registers the tonnage exported by 
the non-EU manufacturers 2 and 3 
separately, i.e. he registers 8 tonnes 
for non-EU manufacturer 2 and 8 
tonnes for non-EU manufacturer 3. 


Importer 2
- does not need to register
- is regarded as a downstream user


Importer 3
- does not need to register
- is regarded as a downstream user


OUTSIDE EU EU


Importer 3


Importer 2


3 tonnes


3 tonnes


Appoint as Only Representative


Appoint as Only Representative


Non-EU 
Manufacturer 1


3 tonnes


Non-EU distributor
3 tonnes


 


Import of mixtures when an only representative is appointed  


An importer of mixtures is obliged to register the individual substances in the mixtures he 
imports and needs to know therefore the chemical identity and the concentration of the 
substances in the mixtures. If the ‘non-EU manufacturer’ of the mixture or of the individual 
substances in the mixture appoints an only representative, it will be the only representative 
who will carry out the registration of the individual substances instead of the importers. The 
‘non-EU manufacturer’ will inform the importers that an only representative has been 
appointed. If the ‘non-EU manufacturer’ appoints separate only representatives for the 
different substances in the mixture or only appoints only representatives for some of the 
substances in the mixture, this information needs to be communicated clearly to the importers, 
so that they are aware of which obligations they are relieved of and which obligations they still 
have to fulfil pertaining the registration of the susbtances. In any case, the importers of the 
mixtures and the corresponding only representative(s) must be able to document which 
quantities of the substances imported in the mixture(s) are covered by the registration dossier 
of the only representative(s) and which quantities are covered by the registration dossier of 
the importers themselves. 


2.1.2.6 Role of industry associations and other types of service providers 


The actual registration of a substance can only be done by the manufacturer, importer or 
producer of an article or only representative and cannot be done by any third party including 
industry associations, unless they act as the only representative for one or more non-EU 
companies.  
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However, industry associations can provide very valuable assistance to registrants for the 
preparation of registration dossiers, and can help in co-ordinating the process. In addition they 
may have valuable data on the substance that can be used in the data sharing process. They 
could also be appointed to represent a registrant in discussions with other registrants 
regarding preparation of the joint submission of hazard data and act as third party 
representative. They can include non-EU enterprises as members, who, even though having no 
direct registration obligations, can provide information and assistance through these 
associations. 
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2.2 What to register? 


Aim:  This chapter provides an outline of which substances are subject to registration 
requirements and a detailed explanation of the circumstances under which the 
various exemptions from registration are applicable. Because the tonnage of 
manufacture or import of each substance is critical in determining whether and 
how to register, this chapter also outlines methods for calculating the volume to 
be registered. 


Structure:  The structure of this chapter is as follows: 


 


2.2.1 Overview of the registration scope 


Registration is required for all substances manufactured or imported in quantities of one tonne 
or more per year per manufacturer or importer unless they are exempted from the scope of 
registration. The registration requirement applies to all substances irrespective of whether they 
are hazardous or not. This includes substances on their own, in mixtures or substances in 
articles when they are intended to be released under normal or reasonably foreseeable 
conditions of use. 


For all registrations, a registration dossier has to be prepared and submitted electronically to 
ECHA. The information that the registrant has to provide in the registration dossier will depend 
on the volume (tonnes manufactured or imported per year) of the substance to be registered. 


The definition of a substance under REACH (see section 1.3) is very broad and includes not 
only chemicals whether hazardous or not, but every type of substance manufactured in or 
imported into the EU. It includes substances which are already closely regulated by other 
legislation such as radioactive substances, medicines, food or feedingstuffs, biocides or 
pesticides. These substances are completely or partially exempted from REACH or from the 
registration requirements (see following sections below). Other substances within the scope of 
specific pieces of legislation, e.g. food-packaging and cosmetics, although subject to 
registration, have reduced risk assessment requirements under REACH (see section 3.2.1). 


When the registrant manufactures or imports the substance in the nanoform as well as in the 
bulk form, the registration dossier should include the information of the substance in both the 
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bulk form and the nanoform.  


This guidance document focuses on the registration requirements for substances on their own 
and in mixtures. For substances in articles the reader is advised to consult the Guidance for 
articles where the specific conditions and obligations that the REACH Regulation imposes on 
producers or importers of articles are explained in detail. 


2.2.2 Substances exempted from the REACH Regulation 


2.2.2.1 Radioactive substances 


Radioactive substances are substances that contain one or more radionuclides of which the 
activity or concentration cannot be disregarded as far as radiation protection is concerned. In 
other words, they are substances which give off such a degree of radiation that there is a need 
to protect people and the environment against that radiation.  


Radioactive substances are covered by specific legislation4 and therefore exempted from 
REACH. 


Legal reference: Article 2 (1) (a) 


2.2.2.2 Substances under customs supervision 


If substances (on their own, in a mixture or in an article) are in temporary storage, in a free 
zone or a free warehouse with a view to re-exportation, or in transit, and remain under 
customs supervision without undergoing any treatment or processing, they are not subject to 
the REACH Regulation. 


Importers of substances who wish to rely on the exemption from REACH are therefore advised 
to ensure that these substances meet all the following conditions: 


 the substances are put in a free zone or free warehouse as defined under customs 
legislation or placed under another relevant customs procedure (transit procedure, 
temporary storage), 


 the substances are kept under supervision of the customs authorities, and 


 the substances do not undergo any form of treatment or processing during their stay in 
the EU. A free zone or a free warehouse on the EU territory is part of the EU.  


In case of doubt, it is recommended to contact the customs authorities, who can provide more 
detailed clarification on the possible customs regimes established by Regulation (EEC) No 
2913/92 on the Community Customs Code which may be applied to substances merely passing 
through the EU. 


Legal reference: Article 2 (1) (b) 


2.2.2.3 Substances used in the interest of defence and covered by national 
exemptions 


The REACH Regulation allows individual Member States to exempt in specific cases certain 
substances (on their own, in a mixture or in an article) from the application of REACH, in the 
interests of defence. 


It should be noted that this exemption will only apply once a Member State has taken a formal 


                                          
 
 
4 Council Directive 96/29/Euratom of 13 May 1996 laying down basic safety standards for the protection of the health of 
workers and the general public against the dangers arising from ionising radiation (OJ L 159, 29.9.1996, p.1) 
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measure, in accordance with its national legal system, to exempt in specific cases certain 
substances from REACH. The exemption will, naturally, only apply within the territory of the 
Member State having fixed the exemption. 


It can be expected that Member States who decide on such an exemption will inform the 
suppliers concerned; however, if in doubt, manufacturers, importers and producers of mixtures 
or articles which are used by Member State military forces or authorities in a defence context, 
are advised to contact those forces or authorities to check if an exemption has been granted 
which may cover their substance, mixture or article. More information on national exemptions 
in the interest of defence in individual Member States is available on the European Defence 
Agency website (http://www.eda.europa.eu/reach). 


Legal reference: Article 2 (3) 


2.2.2.4 Waste 


Waste is defined in the Waste Framework Directive 2008/98/EC5 as any substance or object 
which the holder discards or intends or is required to discard. This may be waste from 
households (e.g. newspapers or clothes, food, cans or bottles) or from professionals or from 
industry (e.g. tyres, slag, window frames that are discarded).  


The requirements of the REACH Regulation for substances, mixtures and articles do not apply 
to waste; and waste operations are not downstream uses under REACH. This however does not 
mean that substances in their waste stage are totally exempted from REACH. When a chemical 
safety assessment is required (see section 3.2.1) it must cover the whole life cycle of the 
substance in the exposure assessment, including the waste stage. Additional information on 
this can be found in the Guidance on waste and recovered substances. 


It is important to remark that once waste is recovered and in this recovery process another 
substance, mixture or article is produced, the REACH requirements will apply to the recovered 
material in the same way as to any other substance, mixture or article manufactured, 
produced or imported in the EU. In specific cases, where a substance recovered in the EU is 
the same as a substance which has already been registered, an exemption from the 
registration obligation may apply. More guidance on recovery is available in section 0. 


Legal reference: Article 2 (2) 


2.2.2.5 Non-isolated intermediates 


Intermediates are a class of substances for which specific provisions have been laid down 
under REACH for reasons of workability and because of their special nature. An intermediate is 
defined as a substance that is manufactured for and consumed in or used for chemical 
processing to be transformed into another substance (Article 3 (15)). 


REACH distinguishes between non-isolated intermediates and isolated intermediates. Non-
isolated intermediates are not covered by REACH. REACH applies however to isolated 
intermediates, although they may benefit from reduced registration requirements under 
specific conditions. Isolated intermediates are discussed further in section 2.2.5 of this 
document. 


A non-isolated intermediate is defined as an intermediate that during synthesis is not 
intentionally removed (except for sampling) from the equipment in which the synthesis takes 
place. Such equipment includes the reaction vessel, its ancillary equipment, and any 
                                          
 
 
5 Directive 2008/98/EC repeals and replaces Directive 2006/12/EC which is mentioned in Article 2(2) of the REACH 
Regulation. 
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equipment through which the substance(s) pass(es) during a continuous flow or batch process 
as well as the pipe work for transfer from one vessel to another for the purpose of the next 
reaction step, but it excludes tanks or other vessels in which the substance(s) are stored after 
the manufacture (Article 3 (15) (a)). Intermediates falling within the above definition are 
therefore exempted from REACH. 


Note however that quantities of the same substance may be used in other operations or under 
other conditions, which implies that those quantities cannot be regarded as non-isolated 
intermediates. Only the quantities of the substance used under the conditions qualifying it as a 
non-isolated intermediate are exempted from REACH. For the remaining quantities, the 
relevant requirements under REACH must be fulfilled. 


Additional information on intermediates can be found in the Guidance on intermediates. 


Legal references: Article 2 (1) (c), Article 3 (15) (a)  


2.2.2.6 Transported substances 


The REACH Regulation exempts from its provisions the carriage of dangerous substances and 
dangerous substances in dangerous mixtures by rail, road, inland waterway, sea or air. Please 
note that for all activities (manufacture, import, use) related to the concerned substances 
other than its transport, the REACH requirements apply (unless covered by another 
exemption). 


EU transport legislation (for example, Directive 2008/68/EC on the inland transport of 
dangerous goods) already regulates the safety conditions of transport of dangerous substances 
by various means of transport and thus such transport is exempted from the provisions of the 
REACH Regulation.  


Legal reference: Article 2 (1) (d)  


2.2.3 Substances exempted from registration 


Substances that present minimum risk because of their intrinsic properties (like water, 
nitrogen, etc.) and substances for which registration is deemed inappropiate or unnecessary 
(such as substances occuring in nature like minerals, ores and ores concentrates if they are 
not chemically modified) are exempted from registration. 


Polymers are exempted from the requirement to register while the monomer substances or 
any other substances they consist of must be registered provided certain conditions are 
fulfilled.  


REACH also exempts from registration certain substances that are adequately regulated under 
other legislations, like substances used in food or feedingstuffs or in medicinal products, where 
the relevant criteria are met. 


Additional exemptions from registration apply to substances that are already registered and 
are either exported and re-imported into the EU or recovered through a recovery process in 
the EU. 


Note that substances exempted from the obligation to register may still be subject to 
authorisation or restriction provisions under REACH. 


The specific conditions under which the exemptions from registration under REACH apply are 
described in detail below. 



http://echa.europa.eu/web/guest/guidance-documents�





30 
Guidance on registration 
Version 2.0    May 2012   


 


Annankatu 18, P.O. Box 400, FI-00121 Helsinki, Finland | Tel. +358 9 686180 | Fax +358 9 68618210 | echa.europa.eu 


2.2.3.1 Food or feedingstuffs 


When a substance is used in food for humans or feedingstuffs for animals in accordance with 
the Food Safety Regulation (EC) No 178/2002, the substance does not have to be registered. 
This includes the use of the substance: 


 as a food additive in foodstuffs within the scope of Council Directive 89/107/ECC; 


 as a flavouring in foodstuffs within the scope of Council Directive 88/388/ECC and 
Commission Decision 1999/217/EC; 


 as an additive in feedingstuffs within the scope of Regulation (EC) No 1831/2003; 


 in animal nutrition within the scope of Council Directive 82/471/EEC. 


The Food Safety Regulation already requires that food for humans cannot be placed on the 
market unless it is safe, i.e. not injurious to human health and fit for human consumption. 
Similarly, according to the Food Safety Regulation, feed is not to be placed on the market or 
fed to food-producing animals unless it is safe, i.e. not having an adverse effect on human or 
animal health and not making the food derived from food-producing animals unsafe for 
humans. Moreover, for food additives, food flavourings and their source materials, 
feedingstuffs additives and animal nutrition, specific pieces of EU legislation already create a 
system for authorisation of substances for those particular uses. Therefore, registration under 
REACH would be considered as double regulation. 


Accordingly, it is in the interest of manufacturers and importers of substances which may be 
put to food or feedingstuffs related uses to be aware if their own legal entity or their clients 
actually use the substance in food or feedingstuffs in accordance with the Food Safety 
Regulation, since in that case they will not have to register this use at least for the quantities 
of the substance which are used in this way.  


Substances manufactured in the EU and exported to a third country that satisfy the 
requirements of the Food Safety Regulation are also exempted from registration under REACH 
to the extent that the substances are used in food or feedingstuffs. Imports of substances for 
that use from a third country are also covered by the same exception and do not have to be 
registered under REACH.  


Note that quantities of the same substance used for other uses than food and feedingstuffs are 
not exempted from registration. Only the quantities of the substance used in food and 
feedingstuffs are exempted from the registration obligation under REACH. 


Example 


A manufacturer manufactures 100 tonnes of sulphuric acid in year X. 50 tonnes are used in 
foodstuffs in accordance with the Food Safety Regulation, 50 tonnes are used for the 
formulation of a non-food mixture. The 50 tonnes used for the formulation of the non-food 
mixture will be subject to the registration provisions of the REACH Regulation while the 50 
tonnes used in foodstuffs are exempted. 


Legal reference: Article 2 (5) (b) 


2.2.3.2 Medicinal products 


When a substance is used in a medicinal product within the scope of: 


 either Regulation (EC) No 726/2004 on Community procedures for the authorisation 
and supervision of medicinal products for human and veterinary use and establishing a 
European Medicines Agency; 
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 or Directive 2001/82/EC on the Community code relating to veterinary medicinal 
products; 


 or Directive 2001/83/EC on the Community code for medicinal products for human use; 


the substance does not have to be registered under the REACH Regulation for that use. The 
same exemption applies whether the substance is manufactured in the EU and used in the EU 
or exported to a third country. Imports of substances for that use from a third country are also 
covered by the same exemption and do not have to be registered under REACH. 


Accordingly, it is important for manufacturers and importers of substances which may be put 
to pharmaceutical related uses to be aware if their own legal entity or their clients actually use 
the substance in medicinal products covered by the pharmaceuticals legislation referred to 
above, since in that case they will not have to register under REACH to the extent that the 
substance is used in such medicinal products.  


The exemption does not distinguish between active or non-active ingredients as it applies to 
any substance ‘used in medicinal products’. Excipients used in medicinal products are therefore 
also exempted from registration. 


Note that quantities of the same substance used for other uses than pharmaceuticals are not 
exempted. Only the quantities of the substance used in medicinal products are exempted from 
the registration obligation. 


Example 


A manufacturer manufactures 100 tonnes of salicylic acid in year X. 50 tonnes are used in 
medicinal products within the scope of Directive 2001/83/EC on the Community code 
relating to medicinal products for human use, 50 tonnes are used for the formulation of a 
non-medicinal mixture. The 50 tonnes used for the formulation of the non-medicinal mixture 
will be subject to the registration provisions, while the 50 tonnes used in medicinal products 
are exempted from registration. 


Legal reference: Article 2 (5) (a) 


2.2.3.3 Substances included in Annex IV of the REACH Regulation 


Annex IV lists a number of substances for which it is understood that sufficient information is 
available to consider them as causing minimum risk to human health and the environment. 
These substances are typically of natural origin and the list of exempted substances includes, 
for example, water and nitrogen. Substances included in Annex IV are exempted from the 
registration provisions. 


The list is largely based on the exemptions from Regulation (EC) No 793/93 on risk evaluation 
of existing substances, although more substances were added. The registration exemption 
applies to the substance as such, not to a particular use. 


Legal reference: Article 2 (7) (a) 


2.2.3.4 Substances covered by Annex V of the REACH Regulation 


Annex V lists thirteen broad categories of substances for which registration is deemed 
inappropriate or unnecessary. The registration exemption applies to the substances as such, 
provided however that they meet the conditions for the exemption which are given in the 
particular category of Annex V.  


The full Annex V list is shown below. The reader is advised to consult the Guidance for Annex V 
if in need of more detailed information on any category of substances. The guidance provides 
explanations and background information for applying the different exemptions and clarifies 
when an exemption can be applied and when not.  
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ANNEX V 


EXEMPTIONS FROM THE OBLIGATION TO REGISTER IN ACCORDANCE WITH 
ARTICLE 2(7)(b) 


1. Substances which result from a chemical reaction that occurs incidental to exposure of 
another substance or article to environmental factors such as air, moisture, microbial 
organisms or sunlight. 


2. Substances which result from a chemical reaction that occurs incidental to storage of 
another substance, mixture or article. 


3. Substances which result from a chemical reaction occurring upon end use of other 
substances, mixtures or articles and which are not themselves manufactured, imported or 
placed on the market. 


4. Substances which are not themselves manufactured, imported or placed on the market 
and which result from a chemical reaction that occurs when: 


(a) a stabiliser, colorant, flavouring agent, antioxidant, filler, solvent, carrier, surfactant, 
plasticiser, corrosion inhibitor, antifoamer or defoamer, dispersant, precipitation 
inhibitor, desiccant, binder, emulsifier, de-emulsifier, dewatering agent, agglomerating 
agent, adhesion promoter, flow modifier, pH neutraliser, sequesterant, coagulant, 
flocculant, fire retardant, lubricant, chelating agent, or quality control reagent functions 
as intended; or 


(b) a substance solely intended to provide a specific physicochemical characteristic 
functions as intended. 


5. By-products, unless they are imported or placed on the market themselves. 


6. Hydrates of a substance or hydrated ions, formed by association of a substance with 
water, provided that the substance has been registered by the manufacturer or importer 
using this exemption. 


7. The following substances which occur in nature, if they are not chemically modified: 


 Minerals, ores, ore concentrates, raw and processed natural gas, crude oil, coal. 


8. Substances which occur in nature other than those listed under paragraph 7, if they are 
not chemically modified unless they meet the criteria for classification as dangerous 
according to Directive 67/548/EEC or unless they are persistent, bioaccumulative and 
toxic or very persistent and very bioaccumulative in accordance with the criteria set out 
in Annex XIII or unless they were identified in accordance with Article 59(1) at least two 
years previously as substances giving rise to an equivalent level of concern as set out in 
Article 57(f). 


9. The following substances obtained from natural sources, if they are not chemically 
modified, unless they meet the criteria for classification as dangerous according to 
Directive 67/548/EEC with the exception of those only classified as flammable [R10], as a 
skin irritant [R38] or as an eye irritant [R36] or unless they are persistent, 
bioaccumulative and toxic or very persistent and very bioaccumulative in accordance with 
the criteria set out in Annex XIII or unless they were identified in accordance with Article 
59(1) at least two years previously as substances giving rise to an equivalent level of 
concern as set out in Article 57(f): 


Vegetable fats, vegetable oils, vegetable waxes; animal fats, animal oils, animal waxes; 
fatty acids from C6 to C24 and their potassium, sodium, calcium and magnesium salts; 
glycerol. 
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10. The following substances if they are not chemically modified: 


Liquefied petroleum gas, natural gas condensate, process gases and components thereof, 
coke, cement clinker, magnesia. 


11. The following substances unless they meet the criteria for classification as dangerous 
according to Directive 67/548/EEC and provided that they do not contain constituents 
meeting the criteria as dangerous in accordance with Directive 67/548/EEC present in 
concentrations above the lowest of the applicable concentration limits set out in Directive 
1999/45/EC or concentration limits set out in Annex I to Directive 67/548/EEC, unless 
conclusive scientific experimental data show that these constituents are not available 
throughout the lifecycle of the substance and those data have been ascertained to be 
adequate and reliable: 


Glass, ceramic frits. 


12. Compost and biogas. 


13. Hydrogen and oxygen. 


Legal reference: Article 2 (7) (b) 


2.2.3.5 Recovered substance already registered 


The REACH Regulation exempts from registration substances which are recovered in the EU, 
provided a number of conditions are met. Recycling is a form of recovery and therefore 
covered by this exemption. 


‘Recovery’ is currently defined in EU law as any of the recovery operations provided in Annex II 
of the Waste Framework Directive 2008/98/EC. This non-exhaustive list covers the following 
operations:  


R1 Use principally as a fuel or other means to generate energy 


R2 Solvent reclamation/regeneration 


R3 Recycling/reclamation of organic substances which are not used as solvents (including 
composting and other biological transformation processes) 


R4 Recycling/reclamation of metals and metal compounds 


R5 Recycling/reclamation of other inorganic materials 


R6 Regeneration of acids or bases 


R7 Recovery of components used for pollution abatement 


R8 Recovery of components from catalysts 


R9 Oil re-refining or other reuses of oil 


R10 Land treatment resulting in benefit to agriculture or ecological improvement 


R11 Use of waste obtained from any of the operations numbered R1 to R10 


R12 Exchange of waste for submission to any of the operations numbered R1 to R11 


R13 Storage of waste pending any of the operations numbered R1 to R12 (excluding 
temporary storage, pending collection, on the site where it is produced). 
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Criteria for defining when waste is no longer considered to be waste (so-called end of waste 
criteria) after recycling are currently under development in relation to the Waste Framework 
Directive. Such a decision shall be taken within the legislative framework of the Waste 
Framework Directive. A recovered substance will only fall within the scope of the REACH 
Regulation when a decision has been taken, in accordance with the provisions of the Waste 
Framework Directive, that the waste it is originated from meets the end of waste criteria and 
as such is no longer waste.  


The REACH Regulation sets the following conditions which have to be respected in order to 
benefit from the exemption from registration: 


(1) The same substance must have been registered. This means that if, for some reason, the 
same substance has not been registered at manufacturing or import stage, the recovered 
substance has to be registered. 


 The legal entity performing the recovery should check whether a registration exemption 
applies to the recovered substance. If this is the case, then that exemption can of course 
be invoked. 


(2) The substance must be the same (the sameness of the substance must be assessed 
according to the criteria defined in Guidance on substance identification). For example, if 
the substance itself was modified in the recovery and the modified substance has not been 
registered, then the recovered substance has to be registered. 


(3) The legal entity that did the recovery must have available: 


 the information that is contained in a Safety Data Sheet (see section 6.1.1); or 


 if the substance is supplied to the general public, sufficient information to enable users 
to take the necessary protection measures; or  


 if a Safety Data Sheet is not required, the information on any authorisation or 
restriction on the substance and other relevant information necessary to identify and 
apply risk management measures, as applicable (see section 6.1.2). 


The form in which this information has to be available to the company carrying out the 
recovery is not specified in REACH. It is however important to remark that recovery operators, 
relying or not on this exemption from registration, have also to comply with their duties 
regarding the provision of information on the substance down the supply chain, as specified in 
sections 6.1.1 and 6.1.2. 


More detailed information can be found in the Guidance on waste and recovered substances. 
The guidance explains in detail the conditions under which recovered substances may be 
exempted from registration and provides advice on how to fulfil the different criteria. The 
guidance also presents the recovery process of specific materials such as paper, glass, and 
metals in relation with the requirements of the REACH Regulation. The reader is strongly 
advised to become familiarised with the guidance if he intends to register or claim an 
exemption from registration for a recovered substance. 


It is worth noting that this exemption does not require that the substance has been registered 
by an actor of the supply chain leading to the waste generation. It is sufficient that a 
registration has been submitted for the substance by any registrant. 


ECHA recommends a recycler, who starts recycling a phase-in substance, to late pre-register 
that substance where possible in order to benefit from the transitional provisions for 
registration (see section 2.3.2). He can still be exempted from the registration requirements if 
another pre-registrant registers the substance. 


Legal reference: Article 2 (7) (d)  
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2.2.3.6 Re-imported substance 


In cases where a substance is first manufactured in the EU, then exported – for example, to be 
formulated into a mixture – and then brought back into the EU again – for example, to be 
marketed or for further processing – this could lead to a double registration obligation if it 
happens within the same supply chain: first at the stage of original manufacture, by the 
original manufacturer, and a second time at the stage of import back into the EU, by a re-
importer down in the same supply chain (who may or may not be the original manufacturer). 
Therefore, substances which have been registered, exported and then re-imported are 
exempted from registration under certain conditions. 


The following conditions must be fulfilled to benefit from this exemption: 


(1) The substance must have been registered before it was exported from the EU. This means 
that if, for some reason, the substance was not registered at the manufacturing stage, the 
substance has to be registered upon re-import. 


(2) The substance already registered and exported must be the same, as the substance being 
re-imported, on its own or in a mixture (the sameness of the substance must be assessed 
according to the criteria defined in the Guidance on substance identification). For example, 
if the exported substance itself was modified outside the EU and therefore it is not the 
same substance as that which is now being re-imported, the re-imported substance has to 
be registered.  


 Again, the reason is clear; if the substance is not the same, it has not yet been registered 
(the registration information will be different), and therefore there will not be duplication of 
registrations. 


(3) The substance must not only be the same but it must actually proceed from the same 
supply chain in which the substance was registered. 


(4) The re-importer must have been provided with information on the exported substance, and 
that information must comply with the requirements established under REACH for the 
provision of information down the supply chain. The required information is described in 
detail in section 6.1.1 and 6.1.2 of this guidance. 


Legal reference: Article 2 (7) (c)  
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Example (1) 
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Example (2) 


 


 


2.2.3.7 Polymers 


A polymer means a substance consisting of molecules characterised by the sequence of one or 
more types of monomer units. Such molecules must be distributed over a range of molecular 
weights wherein differences in the molecular weight are primarily attributable to differences in 
the number of monomer units. A polymer comprises the following: 


a) a simple weight majority of molecules containing at least three monomer units which 
are covalently bound to at least one other monomer unit or other reactant; 


b) less than a simple weight majority of molecules of the same molecular weight. 


In the context of this definition a monomer unit means the reacted form of a monomer 
substance in a polymer (Article 3(5)). 


Owing to the especially extensive number of different polymer substances on the market, and 
since polymer molecules are generally regarded as representing a low concern in relation to 
their high molecular weight, this group of substances is exempted from registration. 
Manufacturers and importers of polymers must however register the monomer substance(s) or 
other substance(s) used for the manufacture of the polymers if all the following conditions are 
met: 


 the monomer substance(s) or other substance(s) have not been already registered by 
their supplier or another actor up their supply chain; 


 the polymer consists of 2% weight by weight or more of such monomer substance(s) or 
other substance(s) in the form of monomer units and chemically bound substance(s); 


 the total quantity of such monomer substance(s) or other substance(s) makes up one 
tonne or more per year (for further information on how to calculate the total quantity in 
this context the reader should consult the Guidance for polymers). 


Therefore, the manufacturer or importer of a polymer will not need to register the monomer 
substance, or any other substance chemically bound to the polymer, if these have already 
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been registered by the supplier or another actor up their supply chain. For most polymer 
manufacturers the situation will generally be that their monomers and other substances will be 
registered by the suppliers of these substances. However, for an importer of a polymer 
consisting of monomer(s) or other substance(s) fulfilling both the conditions (b) and (c) stated 
above, the monomer(s) or other substance(s) must be registered unless: 


 an only representative has been appointed by the non-EU manufacturer to fulfil the 
obligations of the importer. In this specific case, it is the duty of the only representative 
to proceed with the registration of the monomer(s); 


 the monomer substances or any other substances used for the manufacture of the 
polymer have already been registered up the supply chain, e.g. if they have been 
manufactured within the EU and exported to a non-EU manufacturer. 


More detailed information can be found in the Guidance for polymers. The guidance describes 
the provisions for monomers and polymers under REACH and provides clarification on how to 
deal with specific cases such as naturally occurring polymers and recycled polymers. The 
reader is advised to consult the document if in need of further information on these topics. 


Legal references: Article 2 (9), Article 6 (3) 


2.2.3.8 Substances used for the purpose of research and development  


Since one of the main objectives of REACH is to enhance innovation, the REACH Regulation 
promotes research and development, inter alia, through a number of exemptions from the 
registration obligations. 


Scientific research and development 


Scientific research and development means any scientific experimentation, analysis or 
chemical research carried out under controlled conditions in a volume below 1 tonne per year 
(Article 3 (23)).  


A substance being used solely for scientific research and development does not need to be 
registered since the registration obligation applies to volumes of one tonne or more per year. 


Product and process orientated research and development (PPORD) 


Product and process orientated research and development is defined as any scientific 
development related to product development or the further development of a substance, on its 
own, in mixtures or in articles in the course of which pilot plant or production trials are used to 
develop the production process and/or to test the fields of application of the substance (Article 
3 (22)). 


Substances used for PPORD in quantities of one tonne or more per year will receive an 
exemption from registration for five years if they are notified to ECHA. The notifier must pay a 
fee to ECHA when submitting his notification dossier in addition to providing certain 
information about the substances and the PPORD use. Substances used for PPORD in 
quantities below one tonne per year do not need to be notified since they fall below the 
registration threshold of one tonne per year. 


The exemption applies only to the quantity of substance being used for PPORD by a 
manufacturer, importer or producer of articles, himself or in cooperation with a limited number 
of customers. The notifier must identify these customers in his notification dossier including 
their names and addresses. These identified customers are referred under REACH as listed 
customers. 


ECHA may extend the exemption period for up to a further five years (or ten years in the case 
of medicinal products or substances not placed on the market) upon request, as long as this 
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can be justified by the programme of research and development presented by the notifier. 


ECHA will check the completeness of the information supplied by the notifier in the PPORD 
notification dossier. 


ECHA may decide to impose conditions to ensure that the substance will be handled only by 
staff of listed customers in reasonably controlled conditions and will not be made available to 
the general public and that remaining quantities will be re-collected for disposal after the 
exemption period. 


For any detailed or specific issues on research and development see the Guidance on PPORD. 


Legal references: Article 3 (22), Article 3(23), Article 9 


2.2.4 Substances regarded as registered 


Certain substances or uses of substances are regarded as being registered, and so no 
registration will be required for these substances for these uses.  


This applies to: 


 substances in biocidal products as described below; and 


 substances in plant protection products as described below. 


Similarly, a notification in accordance with Directive 67/548/EEC (NONS) is regarded as a 
registration. 


2.2.4.1 Substances for use in biocidal products 


Active substances manufactured or imported for use in biocidal products are regarded as 
registered if the following conditions are fulfilled: 


(1) The substance is an active substance for use in a biocidal product. 


An active substance in the context of biocides is a substance or micro-organism6 including 
a virus or a fungus having general or specific action on or against harmful organisms. A 
biocidal product may be composed of only one active substance, with or without co-
formulants, or it may be a mixture containing several active substances. 


(2) The substance is included in one of the following: 


 Annex I to Directive 98/8/EC – this is the list of active substances which may be used in 
biocidal products; it is regularly updated and manufacturers and importers are advised 
to check the latest version. 


 Annex IA to Directive 98/8/EC – this is the list of active substances which may be used 
in low-risk biocidal products; it is regularly updated and manufacturers and importers 
are advised to check the latest version. 


 Annex IB to Directive 98/8/EC – this is the list of basic substances which may be used 
as or in biocidal products; it is regularly updated and manufacturers and importers are 
advised to check the latest version. Basic substances are substances which only have a 
minor use as a biocide and which are not directly marketed for that biocidal use. 


                                          
 
 
6 The reader is reminded that microorganisms are not included within the scope of the definition of a substance under 
REACH and are therefore outside the scope of the REACH Regulation. 
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 Regulation (EC) No 2032/2003 – this regulation lists active substances which were 
already on the market on 14 May 2000 and for which information was submitted with a 
view to including them in the Commission’s review programme of active substances for 
use in biocidal products.  However, once a decision is taken for an active substance on 
a list of Regulation (EC) No 2032/2003 not to include it into Annex I, IA or IB, the 
active substance loses the exemption and must be registered. Decisions not to include 
active substances, which are on the lists of Regulation (EC) 2032/2003, into Annex I, IA 
or IB of Directive 98/8/EC will be published in the Official Journal of the European Union 
and may take the form of a Commission Decision or a Commission Regulation.  


If a substance complies with conditions (1) and (2) above and is used in biocidal products it is 
regarded as being registered under REACH. Note that only active substances can be 
regarded as registered and that other substances used for producing the biocidal product 
are subject to registration. 


It is important to remark that if the substance is used in non-biocidals products it will have to 
be registered even if it complies with conditions (1) and (2) above. If a manufacturer or 
importer manufactures or imports the substance for biocidal and non-biocidal uses, it will have 
to submit a registration for the quantities of the substance used in non-biocidal products. 


If a substance does not comply with conditions (1) and (2) above, it will have to be registered 
under REACH even if used in a biocidal product. Once a decision not to include the substance 
in Annex I, IA or IB of the Biocidal Product Directive (Directive 98/8/EC) as an active 
substance has been issued, the manufacture and import of the substance is subject to the 
same registration requirements as any other substance under the scope of REACH.  


 


Example 


A manufacturer manufactured 100 tonnes of quaternary ammonium compounds in year X. 
50 tonnes are used as active substances in biocides (e.g. wood preservatives) and the 
active substance is included in one of the acts mentioned under (2) above, the other 50 
tonnes are used as surfactants in cleaning products. This latter use is in non-biocidal 
products and has to be registered; the former use is in biocidal products and is regarded as 
registered. 


Legal references: Article 15 (2), Article 16  


2.2.4.2 Substances for use in plant protection products 


Active substances and co-formulants manufactured or imported for use in plant protection 
products (pesticides) are regarded as registered if the following conditions are fulfilled: 


(1) The substance is either an active substance or a co-formulant for use in a plant protection 
product. 


 An active substance in the context of plant protection products is a substance or micro-
organism7, including a virus, having general or specific action against harmful organisms or 
on plants, parts of plants or plant products.  A plant protection product may be composed 
of only one active substance, with or without co-formulants, or it may contain several 
active substances. 


                                          
 
 
7 The reader is reminded that microorganisms are not included within the scope of the definition of a substance under 
REACH and are therefore outside the scope of the REACH Regulation. 
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 A co-formulant in the context of plant protection products is a non-active substance in a 
plant protection product which is a mixture. 


(2) The substance is included in one of the following: 


 Annex I to Directive 91/414 – this is the list of active substances which may be used in 
plant protection products; it is regularly updated and manufacturers and importers are 
advised to check the latest version. 


 Regulation (EEC) No 3600/92 – this regulation lists 90 active substances which were 
already on the market on 26 July 1993 and which were the first ones to be identified for 
assessment with a view to being authorised and included into Annex I to Directive 
91/414/EEC. 


 Regulation (EC) No 703/2001 – this regulation lists a further 63 active substances 
which were already on the market on 26 July 1993 and for which their producers 
wished to secure inclusion into Annex I of Directive 91/414/EEC and which were thus 
identified for assessment. 


 Regulation (EC) No 1490/2002 - this regulation lists a further 161 active substances 
which were already on the market on 26 July 1993 and for which their producers 
wished to secure inclusion into Annex I of Directive 91/414/EEC and which were thus 
identified for assessment. 


 Decision 2003/565/EC – this decision lists further active substances already on the 
market on 26 July 1993 for which the assessment period was extended. 


 a Commission decision on the completeness of the dossier submitted pursuant to Article 
6 (3) of Directive 91/414/EEC – such decisions are taken in respect of active substances 
which were not yet on the market on 26 July 1993 but for which an application for 
inclusion into Annex I of Directive 91/414/EEC was submitted and deemed admissible. 
They concern the admissibility of applications filed by individual legal entities and are 
therefore not published in the Official Journal, but notified to the legal entities 
concerned. Accordingly, relevant operators will be aware of decisions of interest to 
them. 


Note that quantities of the same active substance used for other uses than in plant protection 
products are not regarded as being registered even if they are included in one of the above- 
mentioned categories.  


It is important to remark that since condition (2) above can only be met by active substances, 
in practice only active substances can be regarded as registered. Other substances 
(including co-formulants) used for producing the plant protection product need to be 
registered. 


Registration is not necessary even after a decision not to include the active substance in Annex 
I to Directive 91/414.  


Example 


A manufacturer manufactured 100 tonnes of copper sulphate in year X. 50 tonnes are used 
as active substances in pesticides and the active substance is included in one of the acts 
mentioned under (2) above, the other 50 tonnes are used for other purposes. This latter use 
is in non-plant protection products and has to be registered; the former use is in plant 
protection products and is regarded as registered. 


Legal references:  Article 15 (1), Article 16 


2.2.4.3 Notified substances according to Directive 67/548/EEC 


Directive 67/548/EEC introduced a notification requirement for so-called new substances, 
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which were substances not appearing on the European Inventory of Existing Commercial 
Chemical Substances (EINECS). The EINECS list contains, in principle, all substances on the 
Community market on 18 September 1981.  


Notifications made in accordance with Directive 67/548/EEC contain much of the technical 
dossier information which the REACH Regulation aims to have assembled by registrants 
through the registration requirement. This is the reason why such notifications are 
regarded as registrations. Notified substances according to Directive 67/548/EEC are 
generally referred to as NONS (Notification of New Substances) in the context of REACH.  


ECHA has assigned registration numbers to all notifications and distributes them electronically 
upon request of the notification’s owner. Detailed instructions on how to request a registration 
number for a notified substance is available on the ECHA website at 
http://echa.europa.eu/web/guest/support/dossier-submission-tools/reach-it/nons. Please, note 
that the registration is assigned for the tonnage band referred to in the notification of the 
substance. As soon as the actual volume differs from this initial tonnage band the registrant 
will have to update his registration dossier as described in section 7.4 of this document.  


Legal entities are advised to check whether they submitted a notification for their substance to 
a Member State competent authority in accordance with the national legislation implementing 
Directive 67/548/EEC. If this is the case, they have an official notification number on file which 
was allocated by the Member State competent authority. The substance will in that case also 
appear on the European List of Notified Chemical Substances (ELINCS). 


Notification under Directive 67/548/EEC was only required if a substance was placed on the EU 
market or imported into the EU. If a substance was merely manufactured in the EU, but not 
placed on the market, a notification would not have been made. These substances will have to 
be registered under REACH.  


Manufacturers or importers of polymers which were notified according to Directive 67/548/EEC 
are advised to read the Guidance for polymers where the specific steps to claim a registration 
number for a notified polymer are explained in detail. 


It is important to remark that a notification under Directive 67/548/EEC is nominal 
so that only the notifier benefits from being considered registered; any other parties 
manufacturing or importing the substance but who have not notified it, must 
register, unless there is another exemption that applies to them. 


Legal reference: Article 24 


2.2.5 Obligations related to registration of intermediates 


REACH establishes specific obligations for intermediates as previously explained in section 
2.2.5. While non-isolated intermediates are not covered by REACH, isolated intermediates 
have reduced requirements depending on the conditions of manufacture and use.  


The following types of isolated intermediates are defined under REACH: 


 On-site isolated intermediate  


 Transported isolated intermediates 


An on-site isolated intermediate is an intermediate not meeting the criteria of a non-
isolated intermediate and where the manufacture of the intermediate and the synthesis of 
(an)other substance(s) from that intermediate take place on the same site, operated by one or 
more legal entities (Article 3(15)(b)). 
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A transported isolated intermediate is an intermediate not meeting the criteria of a non-
isolated intermediate and transported between or supplied to other sites (Article 3(15)(c)).  


A manufacturer or importer of an isolated intermediate in quantities of one tonne or more per 
year is required to register his substance under REACH. However he may benefit from reduced 
registration requirements provided the manufacture and use of the substance takes place 
under strictly controlled conditions. In case the registrant cannot demonstrate that the strictly 
controlled conditions are met, he will have to comply with the standard registration 
requirements defined by REACH. Note that the requirements for registration vary depending on 
whether the isolated intermediate is an on-site or a transported intermediate. It is important to 
remark that isolated intermediates can benefit from an exemption for registration under 
REACH as far as the conditions for the exemption apply. 


For the sake of simplification, isolated intermediates will be referred to simply as intermediates 
in the context of this document.  


The reader is advised to consult the Guidance on intermediates if in need of more detailed 
information. The guidance is designed to support potential registrants of intermediates in 
assessing whether the conditions of manufacture and use fulfil the requirements to be 
considered as strictly controlled conditions. A detailed description of the registration 
requirements is also included. 


Legal reference: Article 3 (15), Article 17, Article 18 


2.2.6 Calculation of the volume to be registered 


The following sections describe how to calculate the volume (tonnes per year) to be used in 
order to decide whether a registration must be submitted for a substance, what are the 
information requirements that have to be fulfilled and in the case of pre-registered phase-in 
substances, to identify when the registration of the substance is due. 


According to REACH, once a substance is manufactured or imported in quantities of one tonne 
per year (or present in an article in quantities over one tonne per year under specific 
conditions) it has to be registered, unless an exemption applies. The registration requirement 
is therefore triggered by the volume of the substance manufactured or imported (or present in 
an article, if applicable). 


The volume of the substance will also determine the information to be submitted in the 
registration dossier. REACH defines four tonnage bands (1 to <10 tonnes, 10 to <100 tonnes, 
100 to <1000 tonnes, 1000 tonnes or more per year) and the standard information 
requirements for each of them. If the volume of the substance reaches the lower limit of a 
tonnage band, the standard information requirements for that tonnage band apply. The 
standard information to be submitted depending on the tonnage band is discussed in detail in 
section 3.1. 


The volume of the substance also plays a critical role in determining when the registration 
dossier for a substance is due. Although in principle substances should not be manufactured in 
the EU or placed on the market unless they have been previously registered, REACH defines a 
transition regime for the registration of certain substances that are already on the market 
provided that they have been pre-registered (the so called phase-in substances). These 
transitional arrangements introduce different deadlines for the registration of phase-in 
substances based on the hazards of a substance and on the yearly tonnage manufactured or 
imported (see section 2.3.2). 


2.2.6.1 Calculation of the volume in case of exemptions 


In principle a potential registrant needs to calculate the total volume (tonnes per year) of the 
substance he manufactures or imports and based on that decide whether a registration must 



http://echa.europa.eu/web/guest/guidance-documents�





44 
Guidance on registration 
Version 2.0    May 2012   


 


Annankatu 18, P.O. Box 400, FI-00121 Helsinki, Finland | Tel. +358 9 686180 | Fax +358 9 68618210 | echa.europa.eu 


be submitted and within which tonnage band. However if certain exemptions to 
registration apply (such as in food or medicinal products or for PPORD purposes as in the 
examples below) the potential registrant does not need to include those quantities in his 
calculation to determine the volume he has to register. For details on the different exemptions, 
please, refer to the previous sections. 


Example 1: Use in medicinal products 


If a company manufactures a substance to be used in a medicinal product, it does not need 
to register the substance for that use. However, this company or its customers may at the 
same time make other uses of the same substance. To determine its registration obligation 
under REACH, it must determine the quantities for the other uses. E.g., company A 
manufactures 120 tonnes of magnesium hydroxide in year X. 70 tonnes are used in 
medicinal products and 50 tonnes are used for the formulation of a mixture. The 50 tonnes 
used for the formulation of the mixture will be subject to the provisions of the REACH 
Regulation, while the 70 tonnes used in medicinal products are exempted from registration 
under the REACH Regulation.  


 


Example 2: Use for PPORD purposes 


If a company manufactures 11 tonnes per year of a substance, of which 2 tonnes are for 
PPORD, the registration obligation is defined by the 9 tonnes per year which are not for 
PPORD. The company will also have to submit a PPORD notification dossier for the 2 tonnes 
used for PPORD purposes. 


2.2.6.2 Calculation of the volume for intermediates 


In addition to the exemptions from registration, the potential registrant should consider 
whether the substance he intends to register is used as an intermediate and is manufactured 
and used under strictly controlled conditions (see previous section 2.2.5). If  this is the case he 
can benefit from the limited information requirements defined for intermediates and need not 
comply with the full set of information required for a standard registration. If the manufacture 
or use of the intermediate does not take place under strictly controlled conditions, the potential 
registrant will have to submit a standard registration dossier and comply with the information 
requirements established for the tonnage band in which he intends to register the 
intermediate. 


Where a dossier contains both the use of a substance as an intermediate under strictly 
controlled conditions and as an intermediate where strictly controlled conditions are not met, 
and/or as a non-intermediate, the information requirements will depend on the volume of the 
non-intermediate and of the intermediate use that is not taking place under strictly controlled 
conditions. 


Example:  Volume to consider for the registration dossier in the case of 
intermediates 


A company manufactures 2300 tonnes per year of substance A, of which 1700 tonnes are 
used as intermediate in strictly controlled conditions and the other 600 tonnes are used for 
other purposes not exempted from registration. This company will submit only one 
registration dossier for substance A, covering the 1700 tonnes used as intermediates and the 
600 tonnes for the other purposes. However the information requirements of the registration 
dossier will be determined by the 600 tonnes, since for the intermediate use under strictly 
controlled conditions only a limited set of information is required This means that the 
information requirements defined under REACH for the 100-1000 tonnage band will be used 
as a basis for this dossier. The fact that the substance is also used as an intermediate under 
strictly controlled conditions should be indicated in the dossier and the volume of 1700 
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tonnes used as intermediates will also need to be documented in the dossier. 


2.2.6.3 Calculation of the total volume 


In any case, it will be necessary to calculate the total volume (tonnes per year) of the 
substance that is intended to be manufactured and imported by the given registrant and that 
is not exempted from registration. As stated before, this total volume will determine the 
information to be submitted in the registration dossier and in the case of a pre-registered 
phase-in substance it will also define the registration deadline (see section 2.3.2 on phase-in 
substances). Note, however, that for combined registrations of substances used as 
intermediates under strictly controlled conditions and for other uses, as in the example above, 
the volume to be used as an intermediate will not be taken into account for the definition of 
the information requirements. The total volume, covering the use as intermediate and the 
other uses, will determine in any case the deadline for the registration of the substance. 


In the case that the same registrant manufactures and/or imports the same substance at 
different sites which belong to the same legal entity, then the volume of the substance to be 
registered is the total volume of the substance manufactured and/or imported at the different 
sites, because the sites are not separate legal entities. 


If a substance is imported in several mixtures, the volume of the substance in each mixture 
(calculated as defined in section 2.2.6.4) will have to be agregated. 


Moreover, if a substance is imported in several articles from which it is intended to be 
released, the potential registrant needs to sum up all quantities of the substance present in 
those articles. For this purpose, he needs to count only those articles from which the substance 
is intended to be released. Whenever a substance is intended to be released from an article, 
the total volume present in that article needs to be counted and not only the volume intended 
to be released. Note that if the substance has already been registered for that use by any 
registrant in the EU, the importer of the articles is relieved from the registration obligation. 


 


Example 


If a company X imports per year three articles A, B, and C with 60 tonnes of the substance 
present in each but: 


- in article A, the substance is not intended to be released 


- in article B, the substance is intended to be released and 40 out of 60 tonnes are 
released under normal conditions 


- in article C, the substance is intended to be released and 10 out of 60 tonnes are 
released under normal conditions 


the company X will need to register the total volume of the substance in article B and C: 120 
tonnes, i.e. in the 100-1000 tonnes band, provided that the substance has not been 
registered before for that use by any registrant. 


 
If the potential registrant manufactures or imports a substance and at the same time produces 
an article from which the substance is intended to be released, he is required to register the 
volume of the substance he manufactures or imports. He need not submit a separate 
registration for the volume of the substance in the article. Nevertheless, the registration of the 
substance manufactured or imported needs to contain a description of the incorporation of the 
substance into the article as an identified use and this use needs to be assessed in the 
chemical safety assessment (see section 5.3). Additional information on the requirements for 
the registration of substances in articles is available in the Guidance for articles. 



http://echa.europa.eu/web/guest/guidance-documents�
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2.2.6.4 Calculation of the amount of substance in a mixture or in articles 


Specific situations may occur for substances present in mixtures or in articles:  


Amount of a substance in a mixture 


In order to be able to calculate the amount of a substance in a mixture, the total volume of the 
mixture is multiplied by the fraction of the constituent substance. This value can, for example, 
be obtained from the safety data sheet of the mixture. When only a range of concentrations of 
a substance in a mixture is available, then the maximum volume of the substance is calculated 
using the highest possible content of that substance in the mixture. Without more precise 
information on the composition, this may be the only way to ensure that the registration 
requirements are being respected. 


Amount of a substance in an article 


In the case of articles which contain a substance that is intended to be released under normal 
or reasonably foreseeable conditions of use, then: 


 If the weight by weight content of that substance is known, then this value is multiplied 
by the total mass of the produced and/or imported article; or 


 If the weight of substance per unit article is known then this value is multiplied by the 
total number of imported articles.  


More detailed guidance can be found in the Guidance for articles. 


2.2.6.5 Calculation of the volume for phase-in and non phase-in substances 


For the registration, the registrant must report the volume in tonnes he manufactures or 
imports per year. REACH defines different methods to determine the tonnes per year (Article 3 
(30)) depending on whether a substance is a phase-in substance or a non phase-in substance. 
For the definition of phase-in substances and non phase-in substances please refer to sections 
2.3.1.1 and 2.3.1.2 respectively. 


Calculation of the tonnes per year for the registration of non phase-in substances 


The tonnes per year of a non-phase-in substance to be reported in a registration dossier is the 
estimated quantity in tonnes that is expected to be manufactured and/or imported in the 
calendar year (1 January - 31 December) of registration. In case manufacturing starts only 
later in a particular calendar year, registration dossiers could cover the expected tonnes for a 
full calendar year rather than the remaining months of the first calendar year, in order to avoid 
the need for a very quick update of the registration dossier for the second year. 


Calculation of the tonnes pe year for the registration of phase in-substances  


In the case of a phase-in substance that has been imported or manufactured for at least three 
consecutive years, the tonnes per year shall be calculated on the basis of the average tonnes 
manufactured or imported in the three preceding calendar years. If the substance has not been 
manufactured or imported for three consecutive years then the tonnes manufactured or 
imported in a calendar year should be used. This provision has been put in place to avoid 
situations where a sudden increase in demand would lead to the impossibility to comply with 
the registration obligations.  


Note that in the case of pre-registered phase-in substances the tonnes per year determine the 
deadline for registration. Detailed examples on how to determine the tonnes per year and the 
registration deadline for phase-in substances are provided in section 2.3.2.  


Legal Reference: Article 3 (30) 



http://echa.europa.eu/web/guest/guidance-documents�
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2.3 When to register?  


Aim:  The aim of this chapter is to inform potential registrants when they should 
submit their registrations to ECHA. It explains in detail what are phase-in and 
not phase-in substances and what the deadlines for registration are.  


Structure:  The structure of this chapter is as follows: 


 


2.3.1 Phase-in substances vs. non phase-in substances 


2.3.1.1 Phase-in substances 


The REACH Regulation creates a special transition regime for substances which, under certain 
conditions, were already being manufactured or placed on the market before the entry into 
force of the REACH Regulation on 1st June 2007 and were not notified according to Directive 
67/548/EEC. For these substances, the registration can be submitted within deadlines foreseen 
by the REACH Regulation and described in section 2.3.2.  


Such substances are called phase-in substances because they are being subjected to the 
registration system in different phases over time, rather than immediately in one go. 


A precondition to benefit from the transitional regime for registration is that the 
phase-in substance has been pre-registered between the 1st June 2008 and the 1st 
December 2008. Phase-in substance which are manufactured or imported for the 
first time after 1st December 2008 can benefit from a later pre-registration under 
special conditions. Further information on pre-registration of phase-in substances is included 
in section 4.2. 


Phase-in substances are substances which fall under at least one of the following criteria: 


 The substance is listed in the European Inventory of Existing Commercial Chemical 
Substances (EINECS) (Article 3 (20)(a)). The EINECS list contains, in principle, all 
substances on the Community market on 18 September 1981. These are the so-called 
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‘existing substances’. The full and exhaustive list is accessible at 
http://esis.jrc.ec.europa.eu/. Note that the list has been ‘frozen’ and no more 
substances can be added to it or removed from it. 


 The substance was manufactured at least once in any of the current Member States of 
the EU, without being placed on the EU market by the manufacturer or importer after 
31 May 1992 (15 years before entering into force of REACH), provided that the 
manufacturer or importer has documentary evidence of this. Such documentary 
evidence can be, for example, order sheets, stock lists, or any other documents which 
can be undoubtedly traced back to a date after 31 May 1992. If the substance would 
have been placed on the market by the manufacturer or importer, it would normally 
have been notified under Directive 67/548/EEC and in that case it will be considered as 
registered. 


 The substance was placed on the market in any of the current Member States of the EU 
before 1 June 2007 by the manufacturer or importer, and is a so-called ‘no-longer 
polymer’ (NLP). A NLP is a substance which was considered as having been notified in 
accordance with the first indent of Article 8 (1) of Directive 67/548/EEC in the version 
resulting from the amendment effected by Directive 79/831/EEC (and hence did not 
have to be notified under that Directive), but which does not meet the REACH definition 
of a polymer. Also in this case, the manufacturer or importer must have documentary 
evidence that he placed the substance on the market and that it was a NLP and that the 
substance was placed on the market by any manufacturer or importer between 18 
September 1981 and 31 October 1993 inclusive. Such documentary evidence can be, 
for example, order sheets, stock lists, labels, safety data sheets, or any other 
documents which can be undoubtedly traced back to a date between 18 September 
1981 and 31 October 1993 inclusive. A non-exhaustive list of NLPs is accessible at 
http://esis.jrc.ec.europa.eu/. Note that it only serves information purposes. 


Please note that the transitional regime for phase-in substances also applies to on-site and 
transported isolated intermediates as well as to substances in articles which need to be 
registered. 


Legal references: Article 3 (20)  


2.3.1.2 Non phase-in substance 


All substances that do not fulfil any of the criteria for phase-in substances as presented in the 
previous section are considered to be non phase-in substances. Non phase-in substances do 
not benefit from the transitional regime provided for phase-in substances and need to be 
registered before they can be manufactured, imported or placed on the market in the EU, 
unless they have already been notified under Directive 67/548/EEC (see section 2.2.4.3). 


It is important to stress that registration of non phase-in substances will first require the 
submission of an inquiry dossier to determine whether a registration or another inquiry has 
already been submitted for the same substance so that data sharing mechanisms can apply. 
For more information on inquiry and data sharing processes see section 4.4. 


2.3.2 Deadlines for registration 


Substances falling under the scope of the REACH Regulation and not exempted from the 
registration obligation must be registered before they can be manufactured, imported or 
placed on the market. Phase-in substances and non-phase-in substances have different timelines 
for registration.  


Non phase-in substances and phase-in substances which have not been pre-registered, must 
be registered before manufacture or import starting 12 months after entry into force of the 
legislation, i.e. by 1 June 2008. 



http://esis.jrc.ec.europa.eu/�

http://esis.jrc.ec.europa.eu/�
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For phase-in substances, which are manufactured or imported in a quantity of one tonne or 
more per year and which have been pre-registered between 1 June 2008 and 1 December 
2008 (inclusive), the registration provisions are applied in a stepwise way to facilitate the 
transition to REACH. 


The transitional arrangements introduce different deadlines for registration, without the need 
to interrupt the manufacture or import of these substances. 


The deadlines set for the registration of phase-in substances have been based on the tonnage 
manufactured or imported per manufacturer or importer or producer of articles. This follows 
from the assumption that chemicals manufactured in high volumes will in many cases be more 
likely to present a greater risk to humans and the environment. A greater priority has also 
been given to substances of higher concern, such as carcinogenic, mutagenic and reprotoxic 
substances (CMR) and substances which are very toxic to aquatic organisms and may cause 
long-terms effects in the aquatic environment (classified as R50/53).  


The 'phase-in' deadlines after entry into force of the Regulation are presented in the 
following Table (applicable only if the substance has been pre-registered). 


Table 1: Deadlines for the registration of phase-in substances 


Deadline to submit registration 
dossier to ECHA 


Criteria for substances 


30 November 2010 
at 23:59:59 (GMT) (at the 
latest) 


Phase-in substances manufactured in the EU or imported in 
quantities of 1000 tonnes or more per year per 
manufacturer or per importer, at least once after 1 June 
2007; 


30 November 2010 
at 23:59:59 (GMT) (at the 
latest) 


Phase-in substances classified8 as carcinogenic, mutagenic 
or toxic to reproduction, category 1 or 2, in accordance with 
Directive 67/548/EEC and manufactured in the Community 
or imported in quantities reaching 1 tonne or more per year 
per manufacturer or per importer, at least once after 1 June 
2007; 


30 November 2010 
at 23:59:59 (GMT) (at the 
latest) 


Phase-in substances classified as very toxic to aquatic 
organisms which may cause long-term adverse effects in the 
aquatic environment (R50/53) in accordance with Directive 
67/548/EEC and manufactured in the Community or 
imported in quantities reaching 100 tonne or more per year 
per manufacturer or per importer at least once after 1 June 
2007; 


31 May 2013 
at 23:59:59 (GMT) (at the 
latest) 


Phase-in substances manufactured or imported in quantities 
of 100 tonnes or more per year per manufacturer in the 
Community or per importer at least once after 1 June 2007; 


31 May 2018 
at 23:59:59 (GMT) (at the 
latest) 


Phase-in substances manufactured in the Community or 
imported in quantities of 1 tonne or more per year per 
manufacturer or per importer at least once after 1 June 
2007. 


 


                                          
 
 
8 ‘Classified in accordance with Directive 67/548/EEC’ refers to substances listed in Annex VI of the CLP 
Regulation with a harmonised classification and labelling and substances self-classified by the registrant. 
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Figure 2 presents the registration deadlines graphically. 


 


 


Figure 2: Registration deadlines 


Therefore, if you are a manufacturer or importer of a phase-in substance, your registration 
deadline will depend on the criteria above.  


Note that, as explained in section 2.2.6.5, the ‘tonnes per year’ for phase-in substance that 
have been imported or manufactured for at least three consecutive years is calculated on the 
basis of the average volume for the three preceding calendar years. If the substance has not 
been manufactured or imported for three consecutive years then the calendar year tonnage 
should be used like for non-phase in substances. 


Note also that the highest tonnage per year (calculated as the average of the three 
preceding years or per calendar year, as applicable) manufactured or imported after 
1 June 2007 will determine the deadline for registration. 


The following examples show how to calculate the registration deadline for pre-registered 
phase-in substances based on the yearly tonnage. 
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Example 1 


A company, based on its manufacture projections, has determined that it should register a 
phase-in substance by the 31st May 2013 (as its manufacture volume is expected to be in 
the 100-1000 tonnes range).  


Each year the company needs to calculate its yearly tonnage as the average over the three 
preceding years, e.g. in 2007 it is the average over 2004-2006.  


The deadline for registration is based on the highest tonnage calculated starting in 2007.  


In case this tonnage reaches 1000 tonnes, the registration is then due before the 1st 
December 2010. If this happens in 2011 or 2012 the registration is due without delay. As 
the yearly tonnage is based on a three year average it should be easier for companies to 
anticipate any increase of yearly tonnage. 


If the tonnage stays in the 100-1000 tonnage band, then the registration should be 
submitted by the 31st May 2013. The tonnage for 2013 (calculated as the average over 
2010-2012) has to be reported in the registration dossier and provides the basis for the 
information requirements. 


 


Example 2 


If the volume manufactured by Company Z is 120 tonnes (calculated as 3 years average) in 
2009 and decreases to less than 100 tonnes after that, Company Z will still have to register 
ultimately by 31 May 2013, as the substance has been manufactured at least once at 100 
tonnes or more after 1st June 2007. The tonnage to be reported in the registration dossier 
will be the 2013 tonnage calculated as the average over 2010-2012. This tonnage will 
determine the registration information requirements. 


 


Example 3 


The volume manufactured by Company V is 600 tonnes in 2007, 900 tonnes in 2008, 1400 
tonnes in 2009 and 2000 tonnes in 2010. The 3 year-average tonnage in 2010 is 966 
tonnes per year, but the 3 year-average tonnage in 2011 is 1433 tonnes per year. In this 
case company V will have to register the substance as soon as possible in 2011 as the 
registration deadline for the substances on 1000 tonnes or more per year has passed on 30 
November 2010. The registration requirements should be based on the 2011 tonnage 
calculated as the average over 2008-2010, i.e. 1433 tonnes. 


 


Example 4 


The volume manufactured by Company V is 900 tonnes in 2007, 0 tonnes in 2008, 1000 
tonnes in 2009. As the substance has not been manufactured during three consecutive 
years then the calendar year tonnage should be used. In this case the 1000 tonnes 
threshold has been reached in 2010, meaning that a registration is due on 30 November 
2010 at the Latest. The information requirements for the registration will be based on the 
2010 tonnage, i.e. 1000 tonnes.   


Legal references: Article 23  
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3 The registration process 


Aim: The aim of this chapter is to present the information that the registrant has to 
submit as part of his registration and to explain how to submit it to ECHA. It also 
describes what a joint submission of registration data is and how to submit 
jointly the registration information to ECHA. 


Structure:  The structure of this chapter is as follows: 


 


THE REGISTRATION PROCESS


INFORMATION REQUIREMENTS
Section 3.1


REGISTRATION DOSSIER
Section 3.2


JOINT SUBMISSION OF DATA
Section 3.3


ACCESS TO INFORMATION & 
CONFIDENTIAL DATA


Section 3.4


 


3.1 Information requirements 


Manufacturers and importers will need to obtain information on the substances they 
manufacture or import and use this information to assess the risks arising from the 
manufacture and uses of the substances and to ensure that the risks that the substances may 
present are controlled.  


The information gathered and the assessment performed has to be documented in the 
registration dossier and submitted to ECHA for the registration of the substance.  


3.1.1 Fulfilling the information requirements  


Manufacturers and importers have to collect all available existing information on the 
properties of the substance for registration purposes, regardless of the tonnage manufactured 
or imported. This information has in turn to be compared with the standard information 
requirements set up by the REACH Regulation.  


The information to be gathered includes: 


 test data (in vivo and in vitro); 


 non test data from alternative methods such as (Q)SARs ((Quantitative) Structure 
Activity Relationships), grouping of substances and read across; 
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 information on manufacture, uses, risk management measures and resulting exposures. 


Table 2 below presents an overview of the standard information requirements defined in 
REACH (Annex VII to X). For each tonnage band, REACH defines the minimum information that 
the registrant has to provide on the intrinsic properties of the substance. For the lowest 
tonnage level, the standard information requirements are defined in Annex VII, and when a 
new tonnage level is reached, the requirements of the corresponding Annex have to be added. 
These standard requirements may, however, be adapted (waived or increased) when 
appropriately justified according to the criteria set out in Annexes VII to XI. Therefore, for 
each substance the precise information requirements may differ depending on the 
available information on intrinsic properties as well as on tonnage, use and 
exposure. 


Where available data are not adequate to meet the requirements of REACH, additional testing 
may need to be generated. It should be noted that any study required to fulfil the information 
requirements defined in Annex IX and X (see Table 2) should not be conducted by the 
registrant at the stage of registration. Instead the registrant will have to develop a testing 
proposal and include it in his registration dossier. 


It has to be stressed that where possible the registrant is obliged to share or generate 
data with other registrants of the same substance, instead of generating data by himself, if 
this would involve animal experiments (see section 4.1 on data sharing). 


Where tests on substances are required to generate information on intrinsic properties of 
substances, they must be conducted in accordance with the test methods laid down in 
Commission Regulation (EC) No 440/2008 and its amendments or in accordance with other 
international test methods recognised by the Commission or ECHA. Ecotoxicological and 
toxicological tests and analyses must be carried out in compliance with the principles of good 
laboratory practice or other international standards recognised as being equivalent by ECHA or 
the Commission and with the provisions of Directive 86/609/EEC on the protection of animals 
used for experimental and other scientific purposes. 


Information on intrinsic properties of substances may be generated by using sources of 
information other than in vivo testing, The registrant may use a variety of alternative methods 
such as in vitro tests, (Q)SARs ((Quantitative) Structure Activity Relationships), grouping or 
read-across, provided that the use of alternative methods is justified. All these different 
sources of information can also be used in a weight of evidence approach. 


Available guidance 


The Guidance on information requirements and chemical safety assessment explains in detail 
the process for information gathering and data generation. The following chapters may be 
particularly useful for the reader: 


 Part B: Hazard Assessment 


 Chapter R.2: Framework for Generation of Information  


 Chapter R.3: Information Gathering 


 Chapter R.4: Evaluation of available information 


 Chapter R.5: Adaptation of information requirements 


 Chapter R.6: QSARs and grouping of chemicals 


 Chapter R.7: Endpoint specific guidance 


Practical Guidance on alternative methods for the generation of information on intrinsic 
properties of substances can also be found in the following documents: 


 Practical Guide 1: How to report in vitro data 



http://echa.europa.eu/web/guest/guidance-documents�

http://echa.europa.eu/web/guest/practical-guides�
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 Practical Guide 2: How to report weight of evidence 


 Practical Guide 4: How to report data waiving 


 Practical Guide 5: How to report (Q)SARs 


 Practical Guide 6: How to report read-across and categories 


 Practical Guide 10: How to avoid unnecessary testing on animals. 
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Table 2: Overview of the standard information requirements as defined in REACH 


ANNEX VII (1 tonne or more) 


7 Information on the physicochemical properties of the substance 


7.1 State of the substance (at 20 oC and 101,3 kPa) 


7.2 Melting/freezing point 


7.3 Boiling point 


7.4 Relative density 


7.5 Vapour pressure 


7.6 Surface tension 


7.7 Water solubility 


7.8 Partition coefficient n-octanol/water 


7.9 Flash point 


7.10 Flammability 


7.11 Explosive properties 


7.12 Self ignition temperature 


7.13 Oxidising properties 


7.14 Granulometry 


8 Toxicological information 


8.1 Skin irritation or skin corrosion (in vitro) 


8.2 Eye irritation (in vitro) 


8.3 Skin sensitisation (in vivo) 


8.4.1 Mutagenecity (gene mutation in bacteria) 


8.5.1 Acute toxicity (by oral route) 


9 Ecotoxicological information 


9.1.1 Short term aquatic toxicity on invertebrates(Daphnia) 


9.1.2 Growth inhibition aquatic plants (algae) 


9.2.1.1 Ready biodegradability 


ANNEX VIII (10 tonnes or more) 


8 Toxicological information 


8.1.1 Skin irritation (in vivo) 


8.2.1 Eye irritation (in vivo) 


8.4.2 Cytogenicity in mammalian cells (in vitro) 


8.4.3 Gene mutation in mammalian cells (in vitro) 


8.5.2 Acute toxicity (by inhalation) 


8.5.3 Acute toxicity (by dermal route) 


8.6.1 Short-term repeated dose toxicity test (28 days) 


8.7.1 Screening for reproductive/developmental toxicity 


8.8.1 Toxicokinetics 
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9 Ecotoxicological information 


9.1.3 Short-term aquatic toxicity to fish 


9.1.4 Activated sludge respiration inhibition test 


9.2.2.1 Hydrolysis as a function of pH 


9.3.1 Adsorption/desorption screening 


ANNEX IX (100 tonnes or more) 


7 Information on the physicochemical properties of the substance 


7.15 Stability in organic solvents and identity of relevant degradation products 


7.16 Dissociation constant 


7.17 Viscosity 


8 Toxicological information 


8.6.1 Short-term repeated dose toxicity test (28 days) 


8.6.2 Sub-chronic toxicity (90 days) 


8.7.2 Pre-natal developmental toxicity  


8.7.3 Two-generation reproductive toxicity 


9 Ecotoxicological information 


9.1.5 Long-term aquatic toxicity on invertebrates (Daphnia) 


9.1.6 Long-term aquatic toxicity on fish 


9.2.1.2 Ultimate degradation in surface water 


9.2.1.3 Soil simulation testing 


9.2.1.4 Sediment simulation testing 


9.2.3 Identification of degradation products 


9.3.2 Bioaccumulation in aquatic species (fish) 


9.3.3 Further information on adsorption/desorption 


9.4.1 Short-term terrestrial toxicity on invertebrates 


9.4.2 Effects on soil micro-organisms 


9.4.3 Short-term terrestrial toxicity to plants 


ANNEX X (1000 tonnes or more) 


8 Toxicological information 


8.6.3 Long-term repeated dose toxicity (≥ 12 months) 


8.7.2 Developmental toxicity 


8.7.3 Two-generation reproductive toxicity  


8.9.1 Carcinogenicity 


9 Ecotoxicological information 


9.2 Further biotic degradation testing 


9.3.4 Further information on the environmental fate and behaviour of the substance 
and/or degradation products 


9.4.4 Long-term terrestrial toxicity to invertebrates 
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9.4.6 Long-term terrestrial toxicity to plants 


9.5.1 Long-term toxicity to sediment organisms 


9.6.1 Long-term or reproductive toxicity to birds 
 


3.1.2 Use of information from other assessments  


As stated under REACH, ‘Available information from assessments carried out under other 
international and national programmes shall be included. Where available and appropriate, an 
assessment carried out under Community legislation (e.g. risk assessments completed under 
Regulation (EEC) No 793/93) shall be taken into account in the development of, and reflected 
in, the chemical safety report. Deviations from such assessments shall be justified’ (Annex I 
Section 0.5). Therefore registrants need to take into account and to use these already 
available assessments to prepare their registration dossier. This includes in particular 
assessments carried out under other EU programmes such as the Existing Substances Risk 
Assessment Programme, assessments of active substances under the Biocidal Products 
Directive or the Plant Protection Products Directive when such substances are covered by 
REACH.  


Another important source of information is the OECD HPV (Organisation for Economic Co-
operation and Development High Production Volume) Chemicals Programme where a lot of 
similarities exist with REACH. Those similarities should be taken into account when preparing a 
registration dossier where a dossier for the OECD HPV Chemicals Programme is available.  


3.2 Registration dossier 


3.2.1 Structure of the registration dossier  


The registration dossier is the set of information submitted electronically by a registrant for a 
particular substance. It consists of two main components: 


 a technical dossier, always required for all substances subject to the registration 
obligations; 


 a chemical safety report, required if the registrant manufactures or imports a 
substance in quantities of 10 tonnes or more per year. 


The technical dossier contains a set of information about: 


(i) the identity of the manufacturer/importer;  


(ii) the identity of the substance; 


(iii)  information on the manufacture and use of the substance; 


(iv) the classification and labelling of the substance; 


(v) guidance on its safe use; 


(vi) study summaries of the information on the intrinsic properties of the substance; 


(vii) robust study summaries of the information on the intrinsic properties of the substance, 
if required; 


(viii) an indication as to whether the information on manufacture and use, the classification 
and labelling, the (robust) study summaries and/or, if relevant, the chemical safety 
report has been reviewed by an assessor; 


(ix) proposals for further testing, if relevant; 
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(x) for substances registered in quantities between 1 and 10 tonnes, information on 
exposure; 


(xi) a request as to which information should be considered confidential, including a 
justification. 


The chemical safety report (CSR) is the documentation of the registrant's chemical safety 
assessment (CSA) (see section 5.3). The requirement to prepare a CSA and document it in the 
CSR is triggered by the yearly tonnage manufactured or imported by the registrant (the 
threshold being 10 tonnes per year). The following exemptions apply: 


 a CSR need not be performed for a substance present in a mixture if the concentration 
of the substance in the mixture is less than the lowest of the values defined in Article 
14(2); 


 for uses in food contact materials and cosmetics, the CSR need not address human 
health aspects because these are addressed under other legislation. 


The obligations that apply to registrants regarding the information to be submitted in the 
registration dossier are explained in more detail in section 5. 


Legal references: Article 10, Article 14, Annex I, Annexes VI to X 


3.2.2 Format of the registration dossier 


The format of the registration dossier must be IUCLID (International Uniform Chemical 
Information Database). Other IT tools can be used to prepare the dossier as long as they 
produce the exact same format. The last version of this software is IUCLID 59 which will be 
used as the reference in this document and for which a specific guidance is available (Guidance 
on IUCLID).  


IUCLID is a software application to capture, store, maintain and exchange data on the 
properties and uses of chemical substances. Although the design and build of IUCLID 5 was 
triggered by the entering into force of REACH, the software tool can be used for a large 
number of purposes. The data storage formats have been developed in co-operation with the 
OECD and have been accepted by many national and international regulatory authorities. 
IUCLID 5 data can therefore be used in different chemical assessment programmes, such as 
the OECD HPV Chemicals Programme, US HPV Challenge Programme, the Japan Challenge 
Programme as well as in the EU Biocides Directive.  


The IUCLID 5 software is downloadable from the IUCLID website at http://iuclid.eu for free by 
all parties, if used for non-commercial purposes. 


Legal reference: Article 111 


3.2.2 Submission of the registration dossier 


Each manufacturer or importer or only representative is individually obliged to submit a 
registration dossier for each of his substances to ECHA in order to register them. The 
registration dossier must be submitted electronically through the REACH-IT portal of the ECHA 
website.  


The submission of the registration dossier requires a number of practical steps with which the 
registrant should be familiar before attempting it. Part II of this guidance offers a detail 


                                          
 
 
9 Although IUCLID 5.3 is the last version of IUCLID 5 available at the time of publishing this guidance, all the 
descriptions contained in this document related to IUCLID 5 are also applicable to IUCLID 5.4.  
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explanation of the process to be followed and the tasks to be performed as well as the 
reference documents to be consulted. 


3.3 Joint submission of data  


Although each registrant is obliged to submit his own registration dossier for each of his 
substances, in cases where a substance is manufactured or imported or intended to be 
manufactured or imported by more than one company, they are required to submit certain 
information together. The joint submission of data applies both for the registration of phase-in 
substances and that of non phase-in substances.  


Registrants are required to jointly submit information on the intrinsic properties of 
the substance (studies and testing proposals, if any) and its classification and 
labelling and can, if they agree to do so, also jointly submit the guidance on safe use 
and the chemical safety report (CSR)  (Article 11). The intention is that registrants will 
save money by co-operating on the preparation of the dossier and also to reduce the need for 
testing, in particular on vertebrate animals. In addition, registrants submitting a joint 
submission benefit from a reduced registration fee. For additional information on how to gather 
and share existing information see also section 4. 


It is important to stress that in case an only representative has been appointed by a non-EU 
manufacturer to carry out the registration of the substance, he shall be part of a joint 
submission with the other manufacturers, importers and only representatives for the same 
substance. 


The requirement to make a joint submission also applies if a given substance is a phase-in 
substance to some of the registrants and a non phase-in substance to others. It also applies 
regardless of whether the substance has been pre-registered by all, some or none of the 
registrants.  


Note that the joint submission of data does not eliminate the obligation for each registrant 
(manufacturer, importer or only representative) to also submit an individual dossier. 


3.3.1 Mechanisms of joint submission 


The information that needs to be submitted jointly is submitted by one lead registrant on 
behalf of the other registrants (the so-called ‘member registrants’). Other information needs to 
be submitted by all registrants individually. The lead registrant of a joint submission could, for 
example, be the largest producer as he in any case will have to register the entire data set by the 
earlier deadline. However, this is not obligatory: the joint submission registrants have the possibility 
to appoint a lead registrant with a lower tonnage (for instance, if they have to prepare joint 
submissions for more substances and decide to share the workload of managing the joint 
submissions). If they arrange their joint submission in this way, a lead registrant in a lower tonnage 
band has to provide a complete dossier (i.e. with studies for the highest tonnage band to be 
registered for that substance) meeting the earliest deadline applying to any of the registrants. It is 
important to stress that the lead registrant will always pay the fee corresponding only to his own 
tonnage band, as well as any other member of the joint submission. 


In practice this implies that there will be two different types of registration dossiers: the ‘lead 
dossier’ (containing the information of the lead registrant and the data set required in REACH 
for the highest tonnage band to be registered for that substance) and the ‘member dossier’ 
(with the individual information to be submitted by each member of the joint submission). The 
information requirements for each type of registration dossier are shown in Table 3 below. 
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Table 3:  Information requirements for the lead dossier and the member dossiers 
in joint submissions 


Information requirements  Lead dossier Member 
dossier 


 Joint    
information 


Individual 
information 


Individual 
information 


(a) Technical dossier    


     (i) identity of the manufacturer or 
importer 


 X X 


     (ii) identity of the substance  X X 


    (iii) manufacture and use(s) of the 
substance and if relevant use and 
exposure categories 


 X X 


    (iv) classification and labelling X   


    (v) guidance on safe use upon 
agreement 


upon 
agreement 


upon 
agreement 


    (vi) study summaries of information 
derived from the application of Annexes 
VII to XI 


X   


    (vii) robust study summaries of the 
information derived from the application 
of Annexes VII to XI if required under 
Annex I 


X   


    (viii) indication regarding the review 
by an assessor of information submitted 
under (iii), (iv), (vi), (vii) and (b) 


X X X 


    (ix) proposals for testing X   


    (x) exposure information for 
substances in quantities of 1 to 10 
tonnes 


 X X 


    (xi) request as to which information 
in Article 119(2) should not be made 
available on the Internet 


X X X 


(b) Chemical safety report upon 
agreement 


upon 
agreement 


upon 
agreement 


* Subject to opt-out (see section 3.3.2 below) 


In terms of chronology, the lead registrant will submit the lead dossier for the joint submission 
first. Only once the lead dossier for the joint submission is accepted for processing, in other 
words has passed the business rules check step (see section 10.1), may members submit their 
member dossiers. The joint submission page in REACH-IT will indicate to members when the 
lead dossier has passed the business rules check and that they may now begin submitting their 
respective member dossiers. 


When a potential registrant prepares to register a non phase-in substance and the inquiry 
process (see section 4.4) results in finding that one or several registrations have previously 
been submitted for the same substance, the potential registrant will not only need to share 
data with the previous registrants, but he will also need to be part of the joint submission. 
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Where there were several previous registrants and a joint submission exists, the potential 
registrant will need to contact the lead registrant to join the joint submission. Where the same 
substance has previously been registered by only one other company, the potential registrant 
will need to make contact with this previous registrant. They must agree on who will be the 
lead registrant. In most cases, it would be most sensible if the previous registrant takes over 
the role of the lead registrant, as he has already submitted a full dataset. However, the 
previous registrant and the potential registrant are also free to agree that the potential 
registrant will be the lead registrant and make the joint submission. In that case, the potential 
registrant must create and submit a joint submission with the full dataset required for the 
highest tonnage range of the two registrants, and the previous registrant will subsequently 
need to join this submission.  


In case the lead registrant ceases manufacture the other registrants will have to consider the 
need to appoint a new lead registrant. 


The registration fees, set by Commission Regulation (EC) No 340/2008 of 16 April 2008, take 
into account whether the submission is joint or separate. 


Legal references: Article 11, Article 19 


3.3.2 Opt-out possibilities  


A manufacturer or importer may submit certain information of the registration dossier 
separately (opt-out) in cases where at least one of the following reasons (listed in Article 11(3) 
or for substances in intermediates respectively in Article 19(2)) applies: 


(a) it would be disproportionately costly for him to submit this information jointly; or  


(b) submitting the information jointly would lead to disclosure of information which he 
considers to be commercially sensitive and is likely to cause him substantial commercial 
detriment; or 


(c) he disagrees with the lead registrant on the selection of the information submitted in 
the lead registration. 


In this case the registrant has to submit along with his dossier an explanation as to why the 
costs would be disproportionate, why disclosure of information would be likely to lead to 
substantial commercial detriment or the nature of the disagreement, as the case may be. 
Opting out can be partial and refer for example only to a specific study. More detailed guidance 
on the opting out possibilities and mechanisms can be found in the Guidance on data sharing. 


Note that even when the registrant decides to exercise his opt-out option, he 
remains a member of the joint submission and will be able to submit his dossier only 
after the lead dossier has been accepted for processing. Hence, a registrant can opt-out 
from certain information requirements but not from the joint submission as such.  


Legal references: Article 11 (3), Article 19 (2) 


3.4 Access to information and confidential data 


Although the REACH Regulation requires information to be provided to ECHA and potentially 
exchanged with the other manufacturers and importers, some provisions (Articles 118 and 
119) to protect commercially sensitive information are foreseen. 


The general provisions on access to information are as follow:  


 Information that is listed in Article 119 (1) and submitted in the registration dossier will 
be made publicly available on the ECHA website. 
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 A registrant may identify certain information listed in Article 119 (2) as confidential in 
his registration dossier for reasons of commercial interests (Article 10(a)(xi)). If the 
justification is accepted as valid by ECHA, such information will not be made publicly 
available. The information listed in Article 119 (2) will be published on the ECHA 
website if no valid confidentiality claim is submitted by the registrant and is accepted as 
valid by ECHA. 


 Access to such pieces of information and other pieces of information may be granted by 
ECHA on request on a case-by-case basis whenever this is foreseen in Regulation (EC) 
No 1049/2001. This Regulation also defines cases in which public access to documents, 
whatever its medium, has to be denied, for instance for reasons related to commercial 
interests. Where it is not clear whether a document may or may not be disclosed, the 
regulation requires ECHA to consult the owner of the document with a view to assessing 
whether it should or should not be disclosed.  


According to Article 119(2) the following pieces of information can be claimed confidential for 
reasons relating to commercial interests of the registrant or any other party, if justified: 


 If essential to classification and labelling, the degree of purity of the substance and the 
identity of impurities and/or additives which are known to be dangerous; 


 the total tonnage band (i.e. 1-10 tonnes, 10-100 tonnes, 100-1000 tonnes or over 
1000 tonnes) within which a particular substance has been registered; 


 the study summaries or robust study summaries of the information on physicochemical 
data concerning the substance, on pathways and environmental fate as well as on 
toxicological and ecotoxicological studies; 


 certain information contained in the safety data sheet as defined in Article 119(2); 


 the trade name(s) of the substance;  


 the name in the IUPAC Nomenclature for non-phase-in substances which fulfil the 
criteria for any of the hazard classes set out in Article 58 (1) of Reg (EC) No 1272/2008 
for a period of six years; 


 the name in the IUPAC Nomenclature for substances which fulfil the criteria for any of 
the hazard classes set out in Article 58 (1) of the CLP Regulation that are only used as 
one or more of the following: 


(i) as an intermediate; 


(ii) in scientific research and development; 


(iii) in product and process orientated research and development. 


Disclosure of the following information shall normally be deemed to undermine the protection 
of the commercial interests of the concerned person, and therefore according to Article 118 
this information must not be published on the ECHA website or disclosed otherwise, with an 
exception when urgent action is essential to protect human health, safety or the environment: 


 details of the full composition of a mixture; 


 without prejudice to Article 7(6) and Article 64(2), the precise use, function or 
application of a substance or mixture, including information about its precise use as an 
intermediate; 


 the precise tonnage of the substance or mixture manufactured or placed on the market; 


 the links between a manufacturer or importer and his distributors or downstream users. 


In contrast, the following information submitted in the registration dossier and held by ECHA 
on substances whether on their own, in mixtures or in articles, shall be made publicly 
available, free of charge on the ECHA website: 
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 the name in the IUPAC Nomenclature, for substances which fulfil the criteria for any of 
the hazard classes set out in Article 58 (1) of the CLP Regulation11, without prejudice to 
paragraph 2(f) and (g); 


 if applicable, the name of the substance as given in EINECS; 


 the classification and labelling of the substance; 


 physicochemical data concerning the substance and on pathways and environmental 
fate; 


 the result of each toxicological and ecotoxicological study; 


 any derived no-effect level (DNEL) or predicted no-effect concentration (PNEC) 
established in accordance with Annex I; 


 the guidance on safe use provided in accordance with section 4 and 5 of Annex VI; 


 the analytical methods if requested in accordance with Annexes IX or X which make it 
possible to detect a dangerous substance when discharged into the environment as well 
as to determine the direct exposure of humans. 


Legal references: Article 118, Article 119 
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4 Data sharing procedures 


Aim:  This chapter provides an overview on the data sharing provisions set out in 
REACH to facilitate the sharing of data between registrants. It describes the 
main principles of data sharing as well as the pre-registration and inquiry 
process. If in need of further information, the reader is advised to refer to the 
Guidance on data sharing where the data sharing procedures are described in 
detail. 


Structure:  The structure of this chapter is as follows: 


 


DATA SHARING PROCEDURES


BASIC PRINCIPLES OF 
DATA SHARING


Section 4.1


PRE-REGISTRATION
Section 4.2


SIEF FORMATION
Section 4.3


INQUIRY 
Section 4.4


 


4.1 Basic principles of data sharing procedures 


The purpose of data sharing is to increase the efficiency of the registration system as well as to 
reduce costs and to reduce testing on vertebrate animals. Duplicate animal testing has to be 
avoided and tests on vertebrate animals must only be undertaken as a last resort (Article 25).  


In order to facilitate data sharing, the REACH Regulation requires that, prior to registration, 
all substances must either be pre-registered or an inquiry must be submitted. In 
general, pre-registration is relevant for phase-in substances and inquiry for non phase-in and 
phase-in substances that have not been pre-registered (see section 2.3.1 for the definition of 
phase-in and non phase-in substances). 


The communication mechanism for phase-in substances is the Substance Information 
Exchange Forum (SIEF) established following pre-registration. For non phase-in substances the 
mechanism is the inquiry process.  


With respect to data sharing, the following principles apply: 


 Data must be shared for the same substance in the case of information 
involving tests on vertebrate animals. Before testing is carried out on vertebrate 
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animals, a potential registrant must request available data either in the SIEF or 
through the inquiry process from the previous registrant.  


 Information not involving tests on vertebrate animals must be shared if 
requested by a potential registrant of the same substance. The potential 
registrant may request the study he needs within the SIEF or from the previous 
registrant, as applicable.  


The identification of a substance and the determination of whether a substance is or is not the 
same are critical steps in the data sharing proceedings. It is highly recommended to refer to 
the Guidance on substance identification in order to assess the identity of the substance before 
getting involved in any data sharing mechanisms. 


The data sharing mechanisms aim to ensure that sharing of studies which are already available 
and of their related costs is agreed amongst potential registrants in a fair, transparent and 
non-discriminatory way. Importantly, in the case of lacking data, the aim of the sharing 
mechanism is for potential registrants of the same substance to agree who will undertake the 
necessary data collection to ensure that the test is carried out only once.  


In accordance with the REACH Regulation, ECHA has set up procedures to assist in the 
resolution of data sharing disputes. Data sharing dispute procedures must be initiated as a 
last resort, i.e. only after all the possible efforts and arguments have been exhausted. 


Any manufacturer, importer, or where relevant, downstream user, may, whilst retaining full 
responsibility for complying with his obligations under REACH appoint a third party 
representative for all data sharing proceedings involving discussions with other manufacturers, 
importers, only representatives and where relevant downstream users. In these cases, the 
identity of a manufacturer or importer or downstream user who has appointed a third party 
representative shall not normally be disclosed by ECHA to other manufacturers, importers, or, 
where relevant, downstream users. It is important to note that it is up to the manufacturer or 
importer of the substance to submit the registration, as a third party cannot register a 
substance for the company he represents in the data sharing discussions. 


4.2 Pre-registration of phase-in substances 


Each potential registrant of a phase-in substance in quantities of one tonne or more per year 
must take part in the pre-registration process in order to benefit from the later registration 
deadlines outlined in section 2.3.2. The pre-registration mechanism allows potential registrants 
to get in contact for the purpose of data sharing through the formation of a SIEF (see section 
4.3). 


Manufacturers or importers not submitting a pre-registration dossier will have to register their 
substance before being allowed to restart manufacture, or import. They will have to submit an 
inquiry dossier to ECHA (as described in section 4.4) and then restart manufacture or import of 
their substance once a registration is completed. Although the main pre-registration period 
ended on 1 December 2008, potential registrants who for the first time manufacture or 
import a phase-in substance in a quantity of one tonne per year or more after 1 December 
2008 can still benefit from the transitional regime and the phase-in deadlines for registration. 
In order to achieve this, the potential registrant would have to submit to ECHA a pre-
registration dossier within six months of first manufacturing or importing the substance and no 
later than 12 months before the relevant registration deadline, i.e. the deadline given in 
section 2.3.2 for his tonnage band. 


Producers or importers of articles containing a phase-in substance that would require 
registration and not having submitted a pre-registration dossier before 1 December 2008 will 
similarly have to register their substance before being allowed to restart the production or 
import of the articles containing the substance. They can also benefit for the late pre-
registration of the substance in case that they produce or import the articles containing the 
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substance in a quantity over one tonne per year for the first time after 1 December 2008. To 
benefit from this, the producer or importer will have to submit a pre-registration dossier within 
six months of first using the substance for the production of the articles or first importing the 
article containing the substance and no later than 12 months before the registration deadline 
for their tonnage band. 


Note that in the case of a non-EU manufacturer appointing an only representative, it will be 
the only representative who will have to pre-register the substance in order to benefit from the 
extended registration deadlines. An only representative appointed after 1 December 2008 can 
pre-register the substance until 12 months before the relevant registration deadline, provided 
that the substance originating from the non-EU manufacturer was not placed on the market 
previously in a quantity at or above one tonne per year after 1 June 2008 (when the 
registration obligations entered into force). If a non-EU manufacturer decides to change his 
only representative and the previous only representative had pre-registered the substance 
originating from the non-EU manufacturer, then the successor should communicate the change 
of only representative to ECHA in order to continue to benefit from the phase-in deadlines for 
registration of that substance. 


Legal reference: Article 28 


4.3 SIEF formation  


All potential registrants and data holders for the same pre-registered phase-in substance are 
participants in a ‘Substance Information Exchange Forum’ (SIEF). Registrants who registered 
the same phase-in substance earlier, or whose substance is considered as registered (see 
section 2.2.4) are also participants of the SIEF. 


The aims of the SIEF are to: 


 facilitate data sharing for the purposes of registration, thereby avoiding the duplication 
of studies, and 


 agree on the classification and labelling of the substance concerned where there is a 
difference in the classification and labelling of the substance between the potential 
registrants. 


Participants are free to organise themselves as they see fit to carry out their duties and 
obligations under REACH, The organisation used for the SIEF co-operation may also be used to 
jointly submit the relevant information.  


Note that the responsibility for defining the ‘sameness’ of the substances lies with the SIEF 
participants. 


The Guidance on data sharing provides extensive information on the rights and duties of SIEF 
participants. The reader is advised to consult this guidance if in need of further information on 
the subject. 


Legal reference: Article 29 


4.4 Inquiry for non phase-in and non pre-registered phase-in 
substances 


Inquiry is the process by which every potential registrant must inquire from ECHA whether a 
registration has already been submitted for the same substance. This is to ensure that data 
are shared by the relevant parties. The duty to inquire applies to non phase-in substances and 
to phase-in substances that have not been pre-registered. 


Therefore, for non phase-in substances and for phase-in substances that have not 
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been pre-registered an inquiry must always be submitted before proceeding with the 
registration of the substance. In cases where the potential registrant wishes to access the 
market rapidly it will be in his interest to submit an inquiry as early as possible. 


4.4.1 The inquiry dossier 


When submitting an inquiry, potential registrants are required to submit an inquiry dossier 
with the following information:  


Identity of the inquirer 


This will include contact details and the location of the inquirer's production site, where 
relevant for the purposes of data sharing. 


Substance identity 


For each substance, the information shall be sufficient to enable the substance to be identified. 
The information required for substance identity is identical to that required in the technical 
dossier for registration (Annex VI (2)) and is outlined in the Guidance on substance 
identification and in section 5.2.1 of this guidance. It is important to remark that for 
substances used as intermediates, the information to be provided in the inquiry dossier for the 
identification of the substance will have to comply with the same requirements as for non 
intermediates and will not benefit from reduced requirements even if manufactured and used 
under strictly controlled conditions (see section 2.2.5). 


Providing thorough and accurate information on substance identity is essential to enable ECHA 
to identify previous and potential registrants and so to minimise the burden on the registrant 
to generate new data. Potential registrants are strongly recommended to consult the Guidance 
on substance identification to ensure that the information on substance identity they provide in 
the inquiry dossier follows the current guidelines. 


List of information requirements and of new studies which may be required 


The information requirements for a specific substance will depend on the intended tonnage 
band to be manufactured or imported. The potential registrant needs to identify the list of 
information requirements for their particular substance in order to facilitate the subsequent 
data sharing stage (see section 3.1.1 on fulfilling the information requirements). 


The potential registrant shall identify in the inquiry dossier the list of information requirements 
which would require new studies. 


The inquiry dossier can be prepared on line using the REACH-IT web application or in IUCLID 5 
format and subsequently submitted via REACH-IT to ECHA, (see Part II of this guidance for 
practical instructions and recommendations on how to prepare and submit an inquiry dossier). 


4.4.2 The inquiry process  


Upon receipt of the inquiry dossier: 


 ECHA will perform a substance identification check in order to identify previous 
registrants or potential registrants. 


 After performing the substance identification check, if ECHA concludes that the same 
substance has previously not been registered or if the information required is not 
available (for instance, if the previous registration referred to a lower tonnage band), 
ECHA will inform the potential registrant accordingly and he may proceed with his 
registration. 


 If the same substance has been previously registered less than 12 years earlier, ECHA 
will inform the potential registrant of the names and addresses of the previous 
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registrant(s), and of the availability of the relevant study summaries or robust study 
summaries already submitted by them. ECHA must simultaneously inform the previous 
registrant(s) of the name and address of the potential registrant and his registration 
requirements. The data sharing process can be initiated, and the registrant of the non-
phase in substance who has submitted an inquiry will need to form part of a joint 
submission with the previous registrants.  


 Any study summaries or robust study summaries submitted in the framework of a 
registration under REACH at least 12 years previously can be used for the purposes of 
registration by another manufacturer or importer. In the case of an update of the 
registration because a higher tonnage band is reached and information on additional 
studies for this higher tonnage band is submitted, a period of 12 years starts for the 
new information when it is submitted (Article 25(3)). In addition, for data that has 
already been submitted within a notification dossier under Directive 67/548/EEC, these 
data will be available for the purpose of registration, starting 12 years after their 
submission date. Data submitted at least 12 years previously may be requested as part 
of the inquiry process to ECHA. 


 If several potential registrants have made an inquiry with respect to the same 
substance, ECHA will inform all potential registrants without delay of the names and 
addresses of the other potential registrants. If more than one registrant subsequently 
decides to proceed with their registration then they will need to make a joint 
submission (see section 3.3 on joint submission). 


 If ECHA concludes that the substance is in fact a phase-in substance for which the pre-
registration deadline has passed, the inquirer should verify whether the conditions for 
late pre-registration are met. If they are, they can submit the relevant information to 
ECHA, participate in the data sharing mechanisms facilitated by the Substance 
Information Exchange Forum (SIEF) and register in accordance with the relevant 
extended registration deadline. However, if the conditions for late pre-registration are 
not met, registration must take place before the substance is manufactured in, 
imported into or marketed within the EU.  


Legal references: Article 26 and 27 
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5 Preparation of the registration dossier 


Aim: The aim of this chapter is to describe how to prepare a registration dossier. It 
offers an overview on the information the registrant has to submit as part of his 
registration dossier and explains how this information has to be reported. It does 
not, however, provide specific practical instructions on how to successfully 
submit a registration dossier to ECHA. For this latter information, the reader is 
advised to consult Part II of this guidance where the different steps to generate 
and submit a dossier are described in detail. 


Structure:  The structure of this chapter is as follows: 


 


PREPARATION OF THE 
REGISTRATION DOSSIER


TECHNICAL DOSSIER
Section 5.2


General information
Section 5.2.1


INTRODUCTION
Section 5.1


CHEMICAL SAFETY REPORT
Section 5.3


Information requirements
Section 5.2.4


Classification and labelling
Section 5.2.2


Guidance on safe use
Section 5.2.5


Manufacture, use and 
exposure


Section 5.2.3


Review by an assesor
Section 5.2.6


Confidential information
Section 5.2.7


Steps of the 
Chemical Safety Assessment


Section 5.3.1


Chesar tool
Section 5.3.2


 


5.1 Introduction 


All relevant and available information has to be documented in both the technical dossier and 
(for substances manufactured or imported in quantities of 10 tonnes or more per year per 
registrant) in the chemical safety report (CSR). The information needs to be reported in 
IUCLID format, and submitted to ECHA via REACH-IT, as shown in figure 3.  
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Article 10 (a), in combination with Annexes VI to X defines the information to be documented 
in the technical dossier. Annex XI establishes the rules for the adaptation of the information 
defined in Annexes VI to X and has to be considered in combination with these annexes. 
Similarly, Article 10 (b), Article 14 and Annex I set out the general requirements for the CSA 
and the CSR applicable for substances subject to registration in quantities of ten tonnes or 
more per year. The relation between the information to be submitted for registration, as 
defined in REACH, and the IUCLID 5 sections where it has to be reported is shown in Table 4 
below. 


Table 4:  Relation between the information requirements in Article10 and the 
corresponding sections in a IUCLID 5 file  


Information requirements  Article 10 IUCLID 5 


(a) Technical dossier Article 10 (a)  


     (i) identity of the manufacturer or 
importer 


Annex VI 
section 1 


Legal entity & Section 1 


     (ii) identity of the substance Annex VI 
section 2 


Section 1 


    (iii) manufacture and use(s) of the 
substance and if relevant use and exposure 
categories 


Annex VI 
section 3 


Section 3 


    (iv) classification and labelling Annex VI 
section 4 


Section 2 


    (v) guidance on safe use Annex VI 
section 5 


Section 11 


    (vi) study summaries of information 
derived from the application of Annexes VII 
to XI 


Annex VII to XI Sections 4, 5, 6 and 7 


    (vii) robust study summaries of the 
information derived from the application of 
Annexes VII to XI if required under Annex I 


Annex I, Annex 
VII to XI 


Sections 4, 5, 6 and 7 


    (viii) indication regarding the review by 
an assessor of information submitted under 
(iii), (iv), (vi), (vii) and (b) 


 Dossier header 10 


    (ix) proposals for testing  Sections 4, 5, 6, 7  


    (x) exposure information for substances 
in quantities of 1 to 10 tonnes 


Annex VI 
section 6 


Section 3  


    (xi) request as to which information in 
Article 119(2) should not be made available 
on the Internet 


 All relevant sub sections 


(b) Chemical safety report Article 10 (b) 


Article 14, 
Annex 1 


Attachment in section 13 


 


                                          
 
 
10 The dossier header consists of information which is going to be used for administrative purposes and it is completed by 
the applicant when preparing his dossier from the substance data set.  
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In order to generate his registration dossier, the registrant will have to undertake the following 
tasks: 


 Document the technical dossier with all relevant and available information 


 Carry out the chemical safety assessment (CSA) for substances manufactured or 
imported in quantities of 10 tonnes or more per year per registrant 


 Record the results of the CSA in the CSR. 


These tasks are described in detail in the following sections for an individual registration. Note 
that in case of a joint submission the information to be provided by the lead registrant and the 
members of the joint submission will not be the same as explained previously in section 3.3. 


Dossier header


Substance information


CSR (stand alone document 
attached to the IUCLID file)


Identity of registrant


ECHA


Submission via 
REACH-IT


Technical 
dossier


IUCLID 
dossier


 


Figure 3: Structure and format of the registration dossier prepared using IUCLID 


5.2 Generation of the technical dossier 


All relevant and available information on the substance, from its identification and intrinsic 
properties to the classification and evaluation of its hazards needs to be reported in the 
technical dossier. The technical dossier will also include the administrative data required for 
the identification of the registration and its further processing at ECHA (registrant’s identity, 
tonnage band, etc.). The data will be reported in IUCLID 5 which is the reporting format for 
the technical dossier.  


The way to fill the different fields in IUCLID 5 as well as the level of detail needed is described 
in the following sections. In order to facilitate the work of the registrant these sections have 
been developed following the structure of IUCLID 5 but with clear links to the information 
requirements defined in REACH. 


In addition to the information provided in this section, ECHA has developed a number of 
documents i.e. Data Submission Manuals and Practical Guides that provide detailed and 
practical information on how to generate a registration dossier. Registrants are advised to 
consult these documents, together with the present guidance, before the preparation of a 
registration dossier. All the documents are available on the ECHA website at 







72 
Guidance on registration 
Version 2.0    May 2012   


 


Annankatu 18, P.O. Box 400, FI-00121 Helsinki, Finland | Tel. +358 9 686180 | Fax +358 9 68618210 | echa.europa.eu 


http://echa.europa.eu/. 


5.2.1 General information on the registrant and on the registered substance 


General information for the identification of the registrant and the substance to be registered 
must be reported in section 1 of IUCLID 5. This includes: 


 Information regarding the registrant identification (as specified in section 1 of Annex 
VI) such as: registrant’s name, address, telephone number, fax number and e-mail 
address, details about the contact person and when appropriate information about 
location of registrant’s production and own use site(s). If the registrant has appointed a 
third party representative, the identity and the contact details of this representative 
should also be included under this section of the technical dossier. 


 Information regarding the role(s) of the registrant, whether he is a manufacturer, 
importer or only representative. If the registrant is an only representative acting on 
behalf of a non-EU manufacturer he is advised to attach a document from the non-EU 
manufacturer appointing him as only representative. 


 Information required for traceability purposes, such as the number of the pre-
registration or the inquiry preceding the registration (see section 4.1 on data sharing). 


 Information regarding the joint submission if applicable. In case of a joint submission 
the lead registrant can identify the members of the joint submission in this section. The 
same applies to the other registrants who can identify the lead registrant that submits 
the technical information on their behalf. However, this information has only an 
administrative value in IUCLID 5 and it is not required since the identification of a joint 
submission and its members has to be carried out in REACH-IT. 


 Information required for the identification of the substance (as specified in section 2 of 
Annex VI). This includes the name of the substance, its chemical identifiers (EC 
number, CAS name and number, etc), the molecular and structural formula and its 
composition (degree of purity, constituents, analytical data, etc.). 


The identification step is an essential part for REACH registration and the registrant should 
consult the Guidance on substance identification in order to clearly identify and name their 
substance appropriately. The step of gathering information on the identity of the substance 
should be done early in the registration process at the level of the pre-registration or inquiry 
steps (see section 4.1 on data sharing). Therefore the registrant should have all the 
information required in the technical dossier and should be able to fill all the required fields in 
IUCLID 5.  


It is recognised that in the case of import of a mixture, it can be difficult to obtain information 
on the composition of the mixture from a non-EU supplier. However, also under existing EU 
legislation (e.g. for classification and labelling of mixtures) importers need to know which 
substances are present in the mixtures being imported to be sure they are complying with the 
law. It will be up to companies to improve the communication through their supply chain to 
ensure their compliance with REACH. In case disclosure of the composition of the mixture may 
have consequences, the non-EU manufacturer has the possibility to appoint an only 
representative, as explained in section 2.1.2.6. 


5.2.2 Classification and labelling 


The registrant has to determine the classification and labelling of his substance with respect to 
physico-chemical properties, environment and human health. Within a joint submission, the 
lead dossier can propose several classifications depending on the form of the substance, 
impurities, etc. If a registrant disagrees and wants to propose another classification, then he 
needs to ‘opt-out’ from this information requirement as discussed in section 3.3.2. 


The classification and labelling should be documented within section 2 of IUCLID 5 as well as 
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the rationale for non classification when this is the case. The rationale for the decision for a 
classification can be clearly documented in each of the relevant sections of IUCLID. For 
example the classification for human health should be justified under the relevant section (e.g. 
acute toxicity, eye irritation, etc.). 


Registration dossiers submitted from 1 December 2010 onwards must include information on 
the classification and labelling of the substance according to the CLP criteria. Before 1 
December 2010, the classification and labelling information required in the registration dossier 
had to be developed in accordance with the criteria in Directive 67/548/EEC.11 


All registration dossiers submitted to ECHA before 1 December 2010 will have to be updated 
without undue delay regarding the information on the classification and labelling, unless this 
information was already provided according to the CLP Regulation criteria. 


To ensure that the classification and labelling of hazardous substances are available to all 
stakeholders and the general public, ECHA will record the classification and labelling proposed 
in the registration dossier within the classification and labelling inventory established and 
maintained by ECHA. The classification and labelling inventory will contain the classification of 
all substances subject to registration as well as of all substances within the scope of the CLP 
Regulation which meet the criteria for classification as hazardous and are placed on the 
market. 


It is recommended that registrants, before classifying their substance, consult Annex VI of the 
CLP Regulation (where all harmonised classification and labelling of hazardous substances have 
been listed) as well as the classification and labelling inventory in order to check if their 
substance is already listed. If already listed in the CLP Regulation (and therefore harmonised 
at EU level) they should follow this harmonised classification. If already listed in the inventory 
but not in Annex VI of the CLP Regulation, they should make every effort to harmonise their 
classification with other registrants, potential registrants having pre-registered and other 
notifiers of the classification and labelling of the same substance.  


5.2.3 Manufacture, use and exposure 


Information on the manufacture and use(s) of the substance, as specified under section 3 of 
Annex VI, must be documented in section 3 of IUCLID 5. Although it is up to the registrant to 
decide on the level of detail to be reported, at least the following data must be provided: 


 Tonnage manufactured, imported or used for article production in tonnes per year, 
including the tonnage used for own purposes and for intermediates uses (see section 
5.2.3.1 below). 


 Brief description of the technological process used in the manufacture of the substance 
or in the production of articles (not applicable for importers). 


 Information on the form (substance, mixture or article) and the physical state under 
which the substance is made available in the supply chain. This includes the 
concentration or concentration range of the substance in mixtures and the quantities of 
the substance in articles if applicable. 


 Information on waste quantities and composition of waste. 


 Brief description of the identified uses of the substance. 


 Information on the uses advised against and why. 


                                          
 
 
11 The reader is reminded that during the transition period from 1 December 2010 until 1 June 2015 Safety Data Sheets 
for substances must however include information on the classification of the substance according to both Directive 
67/548/EEC and the CLP Regulation (see section 6.1.1). 
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In addition, for substances manufactured or imported between 1 and 10 tonnes per year for 
which no CSR is required, the registrant will have to provide information on exposure as 
specified under section 6 of Annex VI. This information will include at least the types of use for 
the substance (industrial, professional or consumer), the significant routes for human and 
environmental exposure and the pattern of exposure and will be also reported in section 3 of 
IUCLID 5. 


Please, note that although exposure scenario(s) (see section 5.3.1.2) will be attached to the 
IUCLID 5 file as an integral part of the CSR where the CSR is required, IUCLID 5 includes 
relevant fields to be filled in under section 312. 


5.2.3.1 How to report the tonnage 


The following fields will have to be completed: 


 Year: calendar year for which the tonnage is reported. 


 Tonnage: total tonnes per year (see section 2.2.6) manufactured or imported in the 
form of substance on its own or in mixtures, including ‘intermediate’ uses reported (see 
below). It should NOT include the tonnes of the substance imported in articles per year.  


 The registrant is requested to report the tonnage for the year of submission of the 
dossier. 


 Own use: tonnes per year used by the registrant. This should include both uses as an 
intermediate and as a non- intermediate.  


 Intermediate (on-site): tonnes per year of the substance manufactured for use as on-
site intermediate under strictly controlled conditions. 


 Intermediate (transported): tonnes per year of the substance manufactured or 
imported and used as intermediate under strictly controlled conditions. 


If part of the tonnage is used for the purpose of PPORD and covered by a PPORD notification it 
should not be included here. If it is not covered by a PPORD notification it should be reported 
here and included in the tonnage used for the determination of the information requirements.  


5.2.4 Information requirements on intrinsic properties (Annexes VII to X) 


All relevant available information on the physicochemical, toxicological and ecotoxicological 
properties of the substance as specified under Annexes VII to X (and its adaptations according 
to Annex XI) have to be provided in sections 4 to 7 in IUCLID 5 in the form of study 
summaries or robust study summaries. 


According to REACH, robust study summaries need to be provided only when a chemical safety 
report is required, i.e. for substances above 10 tonnes per year, and only for key studies (see 
text box above). However, it is recommended to provide robust study summaries for all key 
studies including for substances manufactured or imported at less than 10 tonnes per year. 
This would facilitate the evaluation work to be done by ECHA and eventually Member States in 
the frame of substance evaluation and may potentially avoid the need for them to request 
further information. 


In addition there might be cases where it could be useful to provide robust study summaries 
for non key studies. For example, in case the key study is not the one giving rise to the 
highest concern it might be useful to prepare a robust study summary for this study as well as 
for all the studies demonstrating a higher concern, or at least to report sufficient information to 
justify the disregard of these results so that the choice of the key study is better justified. 


                                          
 
 
12 Fields available from IUCLID version 5.4 onwards. 
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Robust study summary 


A robust study summary is a detailed summary of the objectives, methods, results and 
conclusions of a full study report providing sufficient information to make an independet 
assessment of the study minmising the need to consult the full study report. 


Study summary 


A study summary is a summary of the objectives, methods, results and conclusions of a 
full study report providing sufficient information to make an assessment of the relevance 
of the study. 


Key study 


A key study is the study that has been identified as the most suitable to describe an 
information requirement from the perspective of quality, completeness and 
representativity of data. When several results are available for a given information 
requirement there can be several key studies.  


For substances with more than one study available, the study or studies giving rise to the 
highest concern should normally be used as the key study or studies for the assessment of 
the substance. In case another study is used as key study this should be fully justified in 
the technical dossier for the study being used as well as for all studies demonstrating a 
higher concern. 


For all other available studies, used as supporting information in the assessment of the 
substance, only a study summary needs to be provided in the dossier as for these studies 
less details are necessary. It is nevertheless very important that the reasons why the study 
has not been selected as a key study are reported, especially in case of those demonstrating a 
higher concern. 


Study summaries or robust study sumaries are reported in the corresponding endpoint study 
records in IUCLID 5. When there are several sources of information on a given endpoint 
several endpoint study records can be reported. In addition it is recommended to also provide 
information in the endpoint summary on the different information gathered on a particular 
endpoint (e.g. acute toxicity to fish) or a more general assessment (e.g. ecotoxicological 
information). Definitions of endpoint study record and endpoint summary record in the context 
of IUCLID are detailed in the box below. 


The endpoint study records and summary records provide a structured way to fill in the 
information for each endpoint. The level of detail required, however, will vary substantially 
depending on each situation. For key studies it is important that as many details as necessary 
to describe the test protocol and justify the validity of the result are reported. For information 
that has been judged as of insufficient quality by the registrant, a justification should be given, 
in particular, for all studies potentially demonstrating a higher concern than in the retained 
information. For data that are judged of insufficient quality and which would demonstrate a 
lower concern, only a minimum level of detail can be reported such as the reference of method 
and the result. 


The reader is advised to consult Practical guide 3: ‘How to report study summaries’ if in need 
of more specific information on the level of detail to be reported for each individual endpoint. 
Additional information on how to technically fill in the information is given in the IUCLID 5 End 
User Manual. 



http://iuclid.eu/�

http://iuclid.eu/�





76 
Guidance on registration 
Version 2.0    May 2012   


 


Annankatu 18, P.O. Box 400, FI-00121 Helsinki, Finland | Tel. +358 9 686180 | Fax +358 9 68618210 | echa.europa.eu 


 


Endpoint 


An endpoint is an information requirement or data point with regard to the physicochemical, 
ecotoxicological and toxicological properties defined under Annexes VII to X of the REACH 
Regulation. 


Endpoint study record 


An endpoint study record provides a standard format for reporting the results of a test on a 
chemical, with predefined fields and free text prompts which helps the user to summarise a 
study. The information is entered and stored in the fields provided on the data entry window 
of IUCLID.  


Endpoint summary record 


The purpose of endpoint summaries is to describe and summarise the results of the 
evaluation made on all available information for a specific endpoint and conclude on the 
assessment for that endpoint. 


Endpoint summaries are also available at section level, i.e. for section 6 (ecotoxicological 
information) and section 7 (toxicological information), where the key conclusions from the 
hazard assessment are recorded. This information is then to be included in the CSR (see 
section 5.3 on chemical safety assessment). 


5.2.5 Guidance on safe use 


The registrant will have to report the following information (as required under section 5 of 
Annex VI): 


 First aid measures 


 Fire-fighting measures 


 Accidental release measures 


 Handling and storage  


 Transport information 


Where a CSR is not required, the following additional information is also required: 


 Exposure controls and personal protection measures 


 Stability and reactivity 


 Disposal information  


The information needs to be reported in section 11 of the IUCLID 5 file and must be consistent 
with that in the safety data sheet (SDS), where an SDS is required (see section 6.1.1). The 
registrant is advised to follow in-house current practices or guidance on compilation of SDSs 
when filling this section of the technical dossier. 


5.2.6 Review by an assessor 


The registrant is required to indicate in the technical dossier which of the following information 
has been reviewed by an assessor chosen by him with appropriate experience in the field: 


 Information on the manufacture and use 


 Classification and labelling of the substance 


 (Robust) Study summaries on the information requirements defined in Annexes VI to X  


 Chemical Safety Report 
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The information on the review must be recorded in the dossier header in IUCLID 5. 


5.2.7 Confidential information 


The registrant has the possibility in IUCLID 5 to flag as confidential those sections, endpoint 
study records or any other information that can be claimed as confidential according to REACH 
(Article 119). The list of information that can be claimed confidential is included in section 3.4 
of this guidance. 


In order for ECHA to assess the confidentiality claim the registrant needs to provide a 
justification in the corresponding field. It is strongly recommended to use and attach the 
justification template provided by ECHA (at http://echa.europa.eu/) to ensure that the 
justification contains all the necessary information.  


Please note that confidentiality claims are subject to fee payment. 


5.3 Chemical Safety Report 


For substances manufactured or imported at 10 tonnes or more per year, the registrant needs 
to submit as part of his registration dossier a chemical safety report (CSR), as described in 
section 3.2.1. 


The CSR is a stand alone document which will be attached in section 13 of IUCLID to the 
registration dossier and will contain partly information that should already have been reported 
in the technical dossier. A summary of the CSR format (as defined in Annex I of REACH) is 
presented in Table 5 below. 


Table 5: Short summary of the CSR format 


PART A 


1.  Summary of risk management measures 


2. Declaration that risk management measures are implemented 


3. Declaration that risk management measures are communicated 


PART B 


1. Identity of the substance and physical and chemical properties 


2. Manufacture and uses 


3. Classification and labelling 


4. Environmental fate properties 


5. Human health hazard assessment 


6. Human health hazard assessment of physicochemical properties 


7. Environmental hazard assessment 


8. PBT and vPvB assessment 


9. Exposure assessment 


10. Risk characterisation 
 


The CSR should document the chemical safety assessment (CSA) performed by the registrant. 


The purpose of the CSA is to ensure that the risks arising from the manufacture and use of a 
substance (on its own, in a mixture or in an article) are under control. The CSA of a 
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manufacturer must address the manufacture and all identified uses of the substance while an 
importer will have to address only the identified uses. All stages of the life-cycle of the 
substance resulting from the manufacture (if applicable) and the identified uses must be 
considered in the CSA, including, where relevant, the waste stage and the service life of 
articles. 


A CSA should include the following steps: 


 Hazard assessment: 


- Human health hazard assessment 


- Physicochemical hazard assessment 


- Environmental hazard assessment 


- PBT/vPvB13 assessment 


If the substance fulfils the criteria for any of the hazard classes or categories set out in Article 
14 (4) or is assessed to be a PBT or vPvB the chemical safety assessment will have to include 
the following additional steps: 


 Exposure assessment. 


- Generation of exposure scenario(s) 


- Exposure estimation 


 Risk characterisation 


The different steps of the CSA are explained below although the assessment should have been 
done earlier in the process, while preparing the technical dossier. 


The reader should also consult the Guidance on information requirements and chemical safety 
assessment if in need of further help and advice. Those readers without any previous 
knowledge on risk assessment might find useful to refer first to the Guidance in a nutshell on 
chemical safety assessment to get familiarised with the concepts of the CSA. 


Note that ECHA has developed an IT tool called Chesar to help registrants perform a CSA and 
generate a CSR. This is explained in further detail in section 5.3.2. 


5.3.1 Steps of the chemical safety assessment 


5.3.1.1 Hazard assessment 


The assessment starts with the assessment of the physicochemical, human health and 
environmental hazards. In addition, the registrant has also to assess whether the substance is 
persistent, bioaccumulative and toxic (PBT) or very persistent and very bioaccumulative 
(vPvB).  


As mentioned previously the hazard assessment should be performed on the basis of all 
available and relevant information which should be reported in the technical dossier. The 
registrant should rely particularly on the key studies identified in the technical dossier for the 
relevant endpoints. In addition to these key studies, information available in other studies 
could also be used by the registrant as supporting information or as part of a weight of 
evidence approach as described previously in section 5.2.4 of this guidance. 
                                          
 
 
13 PBT: persistent, bioaccumulative and toxic; vPvB: very persistent and very bioaccumulative. 
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5.3.1.1.1 Human health hazard assessment 


The objective of the human health hazard assessment is to determine the classification and 
labelling of the substance and to define the level of exposure above which humans should not 
be exposed. This level of exposure is known as the derived no-effect level(s) (DNEL). The 
DNEL is regarded as an exposure level below which an adverse effect will not occur. It is 
derived from toxicity test results using appropriate assessment factors. While toxicity test 
results are reported in the technical dossier in the different endpoint study records, the DNEL 
values and the assessment factors used in their calculation should be reported in the endpoint 
summary records, as previously explained in section 5.2.4. Guidance on how to derive a DNEL 
is available in Chapter R.8 of the Guidance on information requirements and chemical safety 
assessment. 


The classification and labelling of the substance should be performed on the basis of 
information available in the endpoint study records as detailed in section 5.2.2.  


In conclusion, the main task of the registrant is to first document the human health 
assessment of the relevant endpoints in the endpoint summaries in IUCLID 5 and then to use 
this information in section 5 of the CSR. 


Please, note that for substances used in food contact materials within the scope of Regulation 
(EC) No 1935/2004 or in cosmetic products within the scope of Directive 76/768/ECC, the 
human health risk assessment does not need to consider these uses, as they are already taken 
into account in the aforementioned regulations. 


5.3.1.1.2 Physicochemical hazard assessment 


The objective of the physicochemical hazard assessment is to determine the classification and 
labelling of the substance and to assess, as a minimum, the potential effects to human health 
for explosivity, flammability and oxidising potential. Guidance on how to assess physico-
chemical properties is available in Chapter R.7 of the Guidance on information requirements 
and chemical safety assessment. 


The classification and labelling of the substance should be performed on the basis of 
information available in the endpoint study records as detailed in section 5.2.2. 


A summary of the different effects and at least the explosivity, flammability and oxidising 
potential must be reported in section 6 of the CSR on the basis of the information available in 
the endpoint study records. 


5.3.1.1.3 Environmental hazard assessment 


The objective of the environmental hazard assessment is to classify and label the substance 
and to determine a predicted no effect concentration (PNEC) below which adverse 
environmental effects in the environmental compartments are not expected to occur. Guidance 
on how to derive a PNEC is available in Chapter R.9 of the Guidance on information 
requirements and chemical safety assessment. 


The classification and labelling of the substance should be performed on the basis of 
information available in the endpoint study records as detailed in section 5.2.2. 


A summary of the different effects on the environmental targeted compartments (aquatic, 
terrestrial, atmospheric and micro-organisms of the sewage treatments systems) shall be 
reported in section 7 of the CSR on the basis of the information available in the technical 
dossier under the relevant IUCLID 5 endpoint study record. The result of the assessment, once 
finalised, should also be reported under the relevant endpoint summaries in IUCLID 5 as well 
as the calculated PNECs values. 


In addition to information on potential effects on the environment, the registrant has also to 
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document the environmental fate (e.g. degradation, bioaccumulation) of the substance under 
section 4 of the CSR.  


5.3.1.1.4 PBT/ vPvB assessment  


The objective of the PBT/vPvB assessment is to determine if the substance fulfils the criteria 
given in Annex XIII and if so, to characterise the potential emissions of the substance. 
Guidance on how to perform a PBT/vPvB assessment is available in Chapter R.11 of the 
Guidance on information requirements and chemical safety assessment. 


Relevant information regarding the persistent, bioaccumulative and toxic (PBT) properties of 
the substance should be already available in the CSR under respectively sections 4 for 
Persistence and Bioaccumulation and 5 and 7 for Toxicity. The registrant should then be 
consistent with what is written under these sections when performing the PBT/vPvB 
assessment. In addition further information, like monitoring data might also be useful. The 
conclusion of the PBT, vPvB assessment should be reported in section 8 of the CSR. If at the 
end of the assessment the substance is assessed to be PBT/vPvB, an emission characterisation 
shall be performed and reported as well under section 8 of the CSR14. 


5.3.1.2 Exposure assessment 


When the result of the hazard assessments indicates that the substance fulfils the criteria for 
any of the hazard classes or categories set out in Article 14(4) or is assessed to be a PBT or 
vPvB in accordance with the criteria in Annex XIII the registrant needs to perform an exposure 
assessment. 


The exposure assessment consists of determining quantitatively or qualitatively the 
dose/concentrations of the substance to which humans and the environmental are or may be 
exposed. The assessment must consider all stages of the lifecycle of the substance resulting 
from the manufacture and identified uses. 


The exposure assessment includes two steps: 


1) Generation of exposure scenario(s) 


2) Exposure estimation 


An exposure scenario is a set of conditions that describe how a substance is manufactured or 
used during its life-cycle and how the manufacturer or importer or downstream user controls 
or recommends controlling exposure of humans and the environment. It must include the 
appropriate risk management measures and operational conditions that, when properly 
implemented, ensure that the risks from the uses of the substance are controlled.  


These exposure scenarios are the output of the iterative CSA. For more guidance how to 
develop exposure scenarios and perform exposure estimation please consult the Guidance on 
information requirements and chemical safety assessment, Section D and Chapters R.14 - 
R.18. 


The exposure assessment has to be reported in section 9 of the CSR.  


5.3.1.3 Risk characterisation 


The risk characterisation is the final step in the chemical safety assessment where it should be 
determined whether risks arising from manufacture/import and uses of the substance are 


                                          
 
 
14 IUCLID 5 has been adapted (from version 5.4 onwards) to include a section to report the outcome on the 
PBT assessment. 
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controlled. The registrant shall compare the no effect levels (DNELs) and the predicted no 
effect concentrations (PNECs) with the calculated exposure concentrations to human and the 
environment respectively. Where no DNEL or PNEC is available for an identified toxicological or 
ecotoxicological hazard, a qualitative or semi-quantitative risk characterisation is required.  


The risk characterisation consists also of the assessment of the likelihood and severity of an 
event occurring due to physico-chemical properties of the substance and a qualitative or 
quantitative estimation/description on the uncertainties related to the risk assessment.  


The risk characterisation shall be carried out for each exposure scenario for both the human 
health and the environment and the results and discussion reported in section 10 of the CSR. 
As the purpose is to prove that the risks are controlled it is expected that the results of the risk 
characterisation should not indicate a risk. 


Guidance on how to characterise risk is available in Section E of the Guidance on information 
requirements and chemical safety assessment.  


5.3.2 Chesar tool  


Chesar stands for Chemical safety assessment and reporting tool. The tool has been 
developed by ECHA to help registrants perform a CSA and generate a CSR. It provides a 
structured workflow for carrying out a standard safety assessment for the different uses of a 
substance. The tool also helps to structure the information needed for the exposure 
assessment and risk characterisation which will facilitate the generation of a transparent CSR. 
The tool can be downloaded free of charge from http://chesar.echa.europa.eu/. 


To use Chesar, a registrant needs to have sufficient information available on the properties of 
the substance, the uses of the substance, the related tonnages and the conditions under which 
the uses take place. Based on these inputs the tool calculates exposure estimates that are 
compared to the predicted no-effect levels. Workers’ exposure estimations provided by Chesar 
are calculated using the ‘ECETOC TRA worker’ tool (available on http://www.ecetoc.org/tra). 
Environmental exposure estimates provided by Chesar are based on the EUSES 2.1 fate model 
(http://ihcp.jrc.ec.europa.eu/). Chesar also supports the assessments based on other 
exposure estimation tools or measured data. 


Chesar enables re-use of whole assessments or parts of them already carried out by the 
registrant or prepared by industry associations via its data exchange functionality. This 
functionality therefore supports efficient CSA processes and cross-industry harmonisation of 
the description of uses and of the safe conditions of use.  


Registrants may decide to use other assessment tools instead of Chesar as long as they are 
adequate to comply with the REACH requirements. 


5.3.2.1 Assessment workflow supported by Chesar 


Chesar is divided in six major groups of functionalities listed below and called Boxes. All Boxes 
are connected and contribute to the generation of the CSR and/or the exposure scenario for 
attachment as an annex to the Safety Data Sheet (SDS). 


Manage substance (Box 1) 


When starting the assessment process for a certain substance with Chesar, the assessor will 
usually assume that the hazard assessment (see section 5.3.1.1) has been finalised. Thus all 
the information related to the substance intrinsic properties should be available in the endpoint 
summaries in IUCLID. The assessor manages the import of all this information from IUCLID 
into Chesar with the Box 1 functionalities. Based on this information and a few additional 
judgements by the assessor, the required scope of exposure assessment and the type of risk 
characterisations (qualitative or quantitative) can be determined. 
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Report uses (Box 2) 


Chesar provides a life cycle tree structure in which the assessor can report the relevant 
information with regard to the uses of the substance. This includes information relevant from 
both the human health and the environmental perspective, including a tonnage break-down 
into the different uses. When the assessment has been finalised, the uses reported in Box 2 
can be exported to IUCLID section 3 (see section 5.2.3). 


Manage assessment (Box 3) 


In Box 3, the assessor carries out the exposure assessment and derives the corresponding risk 
characterisation. Based on the information imported in Box 1, Chesar will already have made 
suggestions on the required scope of exposure assessment and type of risk characterisation. 
Depending on the substance properties and the uses, it may be sufficient to only apply the 
plugged in exposure estimation tools to demonstrate control of risk: However, the assessor 
may also face the situation that he needs to switch to another method (e.g exposure 
assessment based on measured data), or to even combine different methods in the exposure 
assessment. For situations where a qualitative risk characterisation is required, Chesar 
provides support for a modified assessment-workflow. The assessor needs to make a 
qualitative statement on control of risk, justifying that the operational conditions and measures 
described lead to a sufficiently low level and/or likelihood of exposure. 


Build exposure scenario for the CSR (Box 4) 


Box 4 supports the building of exposure scenarios based on the uses reported in Box 2 and the 
assessments carried out in Box 3. The generation of the full CSR is also launched from Box 4, 
including those chapters of the CSR (chapter 1 to 7) that are directly populated with 
information from IUCLID. 


Build exposure scenarios for the SDS (Box 5) 


Box 5 supports the building of exposure scenarios for communication  along the supply chain 
(i.e. to be annexed to the SDS). The exposure scenarios for communication are based on the 
exposure scenarios built in the CSR.  


Administration tool (Box 6) 


Box 6 includes all functionalities with regard to the Chesar library. The library enables creation, 
storage, import and export of objects that the assessor may need for his work process. The 
library also provides functionalities for data exchange with other users of Chesar, or sharing of 
assessments (full or parts of them) across industry. Registrants are advised to consult the 
Chesar user manuals if in need of more detailed information on the use of the tool. They are 
available at http://chesar.echa.europa.eu/. 
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6 OTHER DUTIES OF REGISTRANTS 


6.1 Registrants duty of communication 


In order to prepare his registration dossier it is important that the registrant communicates 
with his downstream users. In particular he will need information about their uses and the risk 
management measures they have already put in place. Tentative Exposure Scenarios (ES) 
could be used for the communication with the downstream users in order to refine the ES. 


6.1.1 Provide a Safety Data Sheet (SDS) to customers 


When supplying a substance or a mixture, the supplier has to provide an SDS according to 
Annex II of REACH to all the downstream users and distributors he supplies to as of 1st June 
2007, as soon as the substance (on its own or in a mixture) falls within one of the following 
categories:  


 it meets the criteria for classification as hazardous in accordance with the CLP 
Regulation or the mixture containing the substance is classified as dangerous 
under Directive 1999/45/EC; 


 it is persistent, bioaccumulative and toxic (PBT) or very persistent and very 
bioaccumulative (vPvB) in accordance with Annex XIII of the REACH Regulation; 


 it is included in the candidate list of substances15 which may be subjected to 
authorisation.  


In addition, a supplier of a substance could be requested at any time by his customer to 
provide him with a SDS for any mixture which does not meet the criteria for classification as 
dangerous but which contains: 


 ≥1% (by weight) for non-gaseous mixtures (or ≥0.2% by volume for a gaseous 
mixture) of a substance posing human health or environmental hazards; or  


 for non gaseous mixtures, ≥0.1% (by weight) of a PBT or a vPvB substance in 
accordance with Annex XIII or has been included in the candidate list of substances 
which may be subjected to authorisation; or 


 a substance for which there are Community workplace limits. 


It is therefore highly recommended that each supplier prepares a SDS for those mixtures.  


When supplying a substance on its own, the SDS has to be prepared for the substance itself. 
When supplying a substance in a mixture, the SDS has to be prepared for the mixture.  


The SDS need not be supplied where substances that are hazardous in accordance with the 
CLP Regulation or mixtures that are dangerous in accordance with Directive 1999/45/EC, 
offered or sold to the general public, are provided with sufficient information to enable users to 
take the necessary measures as regards the protection of human health, safety and the 
environment, unless this is requested by a downstream user or a distributor. 


Annex II of the REACH Regulation defines the requirements for SDSs. The SDS will identify the 
hazards the substance or mixture presents to man and the environment and the classification 
of the substance or mixture which arises from application of the classification rules in Directive 


                                          
 
 
15 Substances may be identified as Substances of Very High Concern (SVHC) pursuant to Article 59 of the REACH 
Regulation based on a proposal prepared by a Member State or a proposal prepared by ECHA on request of the 
Commission. ECHA includes these substances in the so called ‘Candidate List’ of substances for possible inclusion in the 
authorisation list (Annex XIV of the REACH Regulation) following a unanimous agreement of ECHA’s Member State 
Committee, or a Commission decision if a unanimous agreement is not reached. 
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67/548/EEC and Regulation (EC) 1272/2008 or in Directive 1999/45/EC. The relevant 
exposure limit values will be also identified in the SDS. 


The final ES developed for identified uses as part of the CSA has to be communicated to the 
registrant’s customers as an annex to the SDS, as this provides instructions of risk 
management measures that should be in place in order to ensure control of risks. 


It is the responsibility of the supplier to keep the SDS updated. 


Please, note that with the entry into force of the CLP Regulation on 20 January 2009, the 
following transition period applies regarding the classification of substances to be 
included in the SDS: 


 From 1 December 2010 until 1 June 2015, the SDS for substances shall contain the 
classification according to both Directive 67/548/EEC and the CLP Regulation. 


On 1 June 2015 the transition period ends and from then onwards the SDS must include only 
the classification according to the CLP Regulation and need no longer make reference to the 
classification according to 67/548/EEC. 


The following transition period applies to the classification of mixtures in the SDS: 


 From the entry into force of the CLP Regulation on 20 January 2009 until 1 June 2015, 
the classification of a mixture in accordance to the CLP Regulation may be added on a 
voluntary basis together with the classification in accordance to Directive 1999/45/EC in 
the SDS. However, where a mixture is both classified and labelled according to the CLP 
Regulation, that classification shall be provided in the SDS together with the 
classification for the mixture and its constituents in accordance to Directive 1999/45/EC 
and Directive 67/548/EEC respectively. 


From 1 June 2015 onwards, the transition period ends and mixtures and their constituents will 
be classified exclusively according to the CLP Regulation. 


Further information is available in the Guidance on the compilation of safety data sheets. 


Legal reference: Article 31, Annex II 


6.1.2 Provide other information to customers  


When supplying a substance or a mixture for which an SDS is not required (see section 
above), the supplier still has to provide to all downstream users and distributors he supplies 
the following information: 


 if the substance is subject to authorisation16 and the details of the granted 
authorisation or appropriate information if authorisation has been denied; 


 the details of any restriction17 imposed; 


 any available and relevant information about the substance that is necessary to enable 
appropriate risk management; 


 the registration number if available for any substances for which information is 
communicated under the points above. 


This information shall be communicated at the latest at the time of the first delivery of the 


                                          
 
 
16 For further information on the authorisation process, refer to the Guidance on authorisation application  
17 For further information on the restriction process, refer to the Guidance on Annex XV on restrictions 
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substance on its own or in a mixture after 1 June 2007. 


Legal reference: Article 32 


6.2 Classification and Labelling notification 


If the substance is subject to registration, but has not yet been registered, or if the substance 
is within the scope of the CLP Regulation, meets the criteria for classification as hazardous and 
is placed on the market either on its own or contained in a hazardous mixture above specified 
concentration limits, the registrant must notify to ECHA the information related to its 
classification and labelling. 


This has to be done within one month after placing the substance on the market or within one 
month after 1 December 2010 for substances already on the market at that date. 


For substances registered before 1 December 2010 the classification and labelling will be 
reported in the registration dossier and no separate notification is required. Note that the 
obligation to classify and label a substance according to the CLP Regulation applies from 1 
December 2010. This means that in cases where a registration was submitted earlier than 1 
December 2010 the registration dossier may contain only the classification and labelling 
information according to Directive 67/548/EEC. In this case the registrant needs to update his 
registration dossier without undue delay by including the new classification and labelling 
according to the CLP Regulation. Further information on how to update a registration dossier is 
provided in section 7. 


The classification and labelling notification can be prepared using any of the following tools: 


 IUCLID 5: a classification and notification dossier can be created in IUCLID, in a similar 
way to a registration dossier. This is the only option if confidentiality of the IUPAC name 
of the substance is to be claimed. 


 Bulk: this option allows the notifier to submit notifications for several substances 
defined by their EC or CAS number in a single file. 


 Online: the information can be entered manually in REACH-IT. This can be the preferred 
option if only a few substances are to be notified and the notifier is not currently using 
IUCLID 5. 


Submission of the classification and labelling notification must be done electronically via the 
REACH -IT portal on the ECHA website (https://reach-it.echa.europa.eu/). 


ECHA has compiled all the information submitted on classification and labelling and established 
a classification and labelling inventory as required by the CLP Regulation. The inventory is 
publicly accessible through the ECHA website (http://echa.europa.eu/web/guest/information-
on-chemicals/cl-inventory-database) and allows free access to most of the information 
provided, in particular to the classification and labelling of the substance. Access to part of the 
information is however restricted to notifiers and registrants who have submitted information 
on the same substance. If the classifications submitted for the same substance by different 
registrants or notifiers differ, the registrants and notifiers are required to make every effort to 
come to an agreed classification, and update their registrations/notifications as appropriate. 


Additional information is provided in the Introductory Guidance on the CLP Regulation, the 
Guidance on the application of the CLP criteria and the Practical Guide 7: How to notify 
substances in the Classification and Labelling Inventory. 


Legal reference: Article 40 and 41 of the CLP Regulation 
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7 When and how to update a registration 


Aim:  The aim of this chapter is to explain when and how to update a registration. It 
explains all reasons why the registrant should update the registration on his own 
initiative and when the authorities can request the registrant to update the 
registration dossier. It also describes what the updating duties for substances 
regarded as registered are. If in need of updating his registration information the 
reader is advised to also consult Part II of this guidance where detailed practical 
instructions are provided. 


Structure: The structure of this chapter is as follows (to be corrected): 


 


 WHEN AND HOW TO UPDATE A 
REGISTRATION


UPDATE FOR 
SUBSTANCES REGARDED AS 


BEING REGISTERED
Section 7.4


DUTY TO KEEP 
INFORMATION UP-TO-DATE


Section 7.1


UPDATE ON THE 
REGISTRANT'S OWN 


INITIATIVE
Section 7.2


UPDATE AS A 
CONSEQUENCE OF 


AUTHORITIES’ DECISIONS
Section 7.3


 


7.1 Duty to keep information up to date 


The information submitted to ECHA will have to be kept up to date. It is the responsibility of 
the registrant to update his registration information when needed. If the information to be 
updated is part of jointly submitted information, it will be the lead registrant who will have to 
update the registration on behalf of the members of the joint submission.  


In order to update his registration information, the registrant will have to update his IUCLID 5 
dossier and submit it to ECHA through REACH-IT. Where the update relates exclusively to 
administrative data such as the identity of the registrant or the composition of the group of 
registrants in a joint submission, however, the updated information will be directly reported in 
REACH-IT. No update of the IUCLID 5 dossier is required in this case. 


There are basically two types of situations where a registrant needs to update the information 
concerning his registration: 


 update on the registrant's own initiative 


Registrants are required to report to ECHA without undue delay any new relevant 
available information (e.g. new tonnage band) concerning their registration (Article 22 
(1)). 


 update as a consequence of a decision made by ECHA  or the Commission  
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 The registrant has to update his registration as a consequence of an ECHA or a 
Commission decision under the evaluation18 procedure but also, when relevant, following 
any decision made in accordance with the authorisation and the restriction processes. 
These updates have to be performed within the deadline specified by ECHA/the 
Commission in the decision (Article 22(2)). 


For substances regarded as registered because a notification according to Directive 
67/548/EEC has been submitted, registrants need to submit updates of their dossier when any 
of the situations mentioned above occurs, including updates following decisions taken 
according to Directive 67/548/EEC and now regarded as Agency decisions.(Article 135). 
However, the update does not have to meet the full information requirements under REACH 
corresponding to the respective tonnage band, unless the quantity manufactured/ imported of 
the notified substance by the registrant reaches the next tonnage threshold.  


There is no requirement to update a registration dossier for substances in plant protection and 
biocidal products (Article 16(2)).  


The next sections explain in further detail the different situations a registrant may encounter 
as a consequence of which an update of his registration dossier may be required. 


Note that an update will in certain cases be subject to the payment of a fee in accordance with 
the Commission Regulation (EC) No 340/2008 (Fee Regulation) (see section 9.2). 


Legal references: Article 22, Article 20 (2), Article 20 (6), Article 16 (2), Article 135  


7.2 Required update on the registrant's own initiative 


A registrant is responsible on his own initiative for updating his registration information without 
undue delay. The following cases are identified (Article 22(1)):  


a) Any change in his status, such as being a manufacturer or an importer or a producer of 
articles, or in his identity, such as his name or address 


The registrant must inform ECHA of any change in his identity and contact details. These 
changes can be made directly in REACH-IT without submitting an update of the registration 
dossier.  


Further duties may arise in cases where a change in identity involves a change in the legal 
personality of the company. This might be the case when a merger, takeover or split takes 
place or in case a company sells its assets related to a registration. It also applies to the 
appointment of a new only representative by a non-EU manufacturer as a replacement for a 
previous one. 


As a general rule, a registration may be transferred from one legal entity to another legal 
entity following a change of legal personality. It is important to note that one registration 
cannot be owned by more than one legal entity. 


In the case of a merger or takeover where the individual legal entities have previously 
registered the same substance, attention has to be paid to the total tonnage of the 
manufactured/imported substance after the merger or takeover. If the total tonnage reaches a 
higher tonnage band, then the registration dossier has to be updated accordingly. 


Detailed information on how to report changes in the identity of legal entities can be found in 
Practical guide 8: How to report changes in identity of legal entities . Additionally, any change 


                                          
 
 
18 For further information on the evaluation procedures, refer to the Guidance on dossier and substance evaluation 
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in the role of the registrant regarding the registered substance (e.g. a manufacturer becoming 
an importer) will have to be reported to ECHA through an update of the registration dossier. 


b) Any change in the composition of the substance  


If the composition of the substance changes, e.g. due to a change of process, this should be 
reported to ECHA by resubmitting the updated registration dossier. It is important that the 
registrant evaluates whether the change in the composition of its substance has some 
influence on its intrinsic properties. Further guidance on when a change in, for example, the 
degree of purity would trigger an update is available in the Guidance on substance 
identification. 


c) Changes in the annual or total quantities manufactured or imported by the registrant or in 
the quantities of substances present in articles produced or imported by the registrant, if these 
result in a change of tonnage band, including cessation of manufacture or import 


As soon as the volume of a registered substance reaches a higher tonnage band, the 
information requirements of the registration dossier change, i.e. at 10, at 100 and at 1000 
tonnes per year. Before submitting an update of the registration dossier the registrant has to 
inform ECHA of the additional information that he would require to comply with the information 
requirements for the new tonnage level (Article 12(2)). This is achieved by submitting an 
inquiry dossier to ECHA (see section 4.4). ECHA will then inform the registrant of the names 
and addresses of the previous registrants (and any potential registrants) and of any relevant 
study summaries already submitted by them in order to share existing data and ensure that 
studies on vertebrate animals are not unnecessarily repeated.  


If a registrant has ceased the manufacture or import of the substance, or the production or 
import of an article, he needs to inform ECHA of this fact with the consequence that the 
registered volume in his registration, if appropriate, shall be put to zero (Article 50(2)). He 
must keep the relevant information for 10 years after last manufacture or import and make it 
available on request (Article 36(1)). In the case where he restarts the manufacture or import 
of the substance or he restarts the production or import of the article he has to notify ECHA 
accordingly.  


d) New identified uses and new uses advised against for which the substance is 
manufactured or imported 


If a downstream user informs the registrant about a new use of the substance, not identified in 
the registration dossier, there might be two situations: 


 If the registrant has registered in a tonnage band starting at 10 tonnes per year and 
therefore is required to prepare a chemical safety report (CSR), he must assess the 
chemical safety for this use, and include that use in his CSR if the results of the 
chemical safety assessment (CSA) indicate that risks to human health and the 
environment from that use are controlled. He will then, where relevant, provide the 
downstream user with a revised safety data sheet (SDS), including the new use as well 
as the exposure scenarios (ES) describing the operational conditions for which the 
substance can be used safely. If on the basis of the CSA he is unable to include that 
new identified use for reasons of human health or environmental protection, he must 
inform without delay ECHA and the downstream user(s) in writing with the reason for 
this decision. The registrant must not supply the downstream user(s) with the 
substance without updating the SDS by indicating the use(s) advised against. 


 If the registrant has registered in a tonnage band of less than 10 tonnes per year, he 
has no obligation to perform a CSA. However he may decide to include or not the new 
use(s) in the SDS. 


In both situations the registrant needs to update his registration to take into account the new 
identified use or the new use advised against.  
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Note that the registrant may decide not to assess a new use (e.g. because he considers the 
assessment of the use as not feasible or not economical) in which case he must stop supplying 
the substance for that use unless he includes the use in the uses advised against. 


It can also be the case that the registrant has to take into account a new own use or that he 
himself decides to identify a new use that his downstream user(s) are or may be interested in. 


e) New knowledge of the risks of the substance to human health and/or the environment of 
which the registrant may reasonably be expected to have become aware which leads to 
changes in the SDS or the CSR 


If the registrant becomes aware of information that could lead to other or different risks for 
human health or the environment caused by the substance he manufactures or imports, such 
as monitoring data in the environment or epidemiological studies, he needs to take those data 
into account and evaluate the appropriateness of the risk management measures put in place 
or recommended down the supply chain.  


New information triggering a revision of the chemical safety assessment or the safety data 
sheet could also be an international review such as IPCS review or an OECD dossier, or any 
kind of publication dealing with the release and exposure or hazard of the substance. 


Even if the initial registration has been completed accurately there will be an on-going need to 
update the CSA/CSR and the SDS as new or additional information on the risks of the 
substance  becomes available that has an impact on  the results of the CSA. 


f) Any change in the classification and labelling of the substance 


In cases where a harmonised classification and labelling has been adopted in accordance with 
Article 37 of the CLP Regulation the registration dossier needs to be updated accordingly. 


Moreover each registrant also has an obligation to update his registration dossier in the light of 
any other new data relevant to the classification. 


g) Any update or amendment of the CSR or the Guidance on safe use  


In addition to the reasons mentioned in the previous points, there may be a need to update 
the CSA/CSR due to: 


 Innovation in the supply chain. 


 New products and applications 


 New equipment and processes (conditions of use) at the downstream user 


Moreover an update of the CSA/CSR may be triggered by an increase of the production and/or 
import volumes. 


h) The registrant identifies the need to perform a test listed in Annex IX or Annex X, in which 
cases a testing proposal shall be developed 


In some cases, even if higher level studies are not required by REACH i.e. due to lower 
tonnage band, they still might be considered as necessary in the opinion of the registrant in 
order to control the risks arising from the manufacture and use(s) of the substance. 


In such a case when the registrant identifies the need to perform a higher level study listed in 
Annexes IX or X, he will have to submit to ECHA an update of the registration dossier including 
the testing proposal for this test. 


i) Any change in the access granted to information in the registration 


Any change in confidentiality claims made either by the lead or the members of the joint 
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submission will require an update of the registration dossier and a new submission to ECHA.  


7.3 Update as a consequence of an ECHA or A Commission decision 


The registrant may have to update his registration as a consequence of an ECHA a Commission 
decision under the evaluation procedure or he may have to take into account decisions made 
under the auhorisation or restriction processes. This task has to be performed within the 
deadline specified by ECHA/ the Commission in their decision.  


a) Evaluation procedures 


There are two main types of evaluation procedures, a substance evaluation and a dossier 
evaluation. The latter is further subdivided into an examination of any testing proposal and a 
compliance check of the registration dossier. The different decisions taken under the 
evaluation process that can have an impact on the updating obligations of registrants will be 
analysed separately below. 


In the examination of testing proposals, all proposals for tests specified in Annexes IX and X 
submitted as part of registrations have to be examined by ECHA within certain timelines. The 
examination of a testing proposal by ECHA could trigger the need for the registrant to update 
his registration dossier when a decision requesting one or several tests to be carried out is 
taken by ECHA or the Commission (for more details see the Guidance on evaluation). 


All tests carried out based on a decision of ECHA on a testing proposal have to be submitted in 
the form of a study summary, or a robust study summary (if required by Annex I), in an 
updated registration dossier. Moreover, depending on the outcome of the new test conducted, 
the registrant may have to update the hazard profile of the substance and/or the CSR including 
the ES. 


In the compliance check, ECHA may examine any registration dossier in order to check 
whether the registrant has met his obligations and the registration dossier complies with the 
provisions of REACH (for details on compliance check see the Guidance on evaluation). 


As the outcome of the compliance check ECHA or the Commission can require the registrant to 
submit, within a given time limit, any information needed to bring this registration into 
compliance with the relevant information requirements. In response the registrant should 
update his registration dossier, including the CSR, with any additional information requested. 


The substance evaluation aims to clarify a concern that a given substance constitutes a risk to 
human health or the environment. 


Substance evaluation provides a mechanism for authorities to require industry to obtain and 
submit additional information in case of suspicion of a risk to human health or the 
environment. When the Member State competent authority considers that additional 
information is necessary for clarifying the suspicion, it will prepare a draft decision stating the 
reasons for this request. 


When a decision is taken by ECHA or the Commission under the evaluation process, the 
registrant has to provide the requested information by way of submitting an update of his 
registration dossier to ECHA by the deadline set.  


b) Authorisation/Restrictions 


If the use of a substance is authorised through a Commission decision, the conditions for the 
authorisation should be reflected in the registration dossier. As a consequence, the registration 
dossier will have to be updated if it does not take into account these conditions already. 



http://echa.europa.eu/web/guest/guidance-documents�
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For a substance subjected to restriction, the registration dossier should reflect the relevant 
uses that are exempted from restriction or the relevant conditions for use that are included in 
the restriction. 


7.4 Update of registration dossier for substances regarded as being 
registered under REACH 


a) Substances notified in accordance with Directive 67/548/EEC 


A distinction must be made between updates of notification dossiers made due to a change of 
tonnage and updates of notification dossiers for other reasons. 


Tonnage update 


Under the REACH Regulation, substances notified in accordance with Directive 67/548/EEC 
(NONS) are regarded as registered by the manufacturer or importer who submitted the 
notification. Nevertheless the REACH registration dossier for those substances which are 
regarded as registered should be updated without undue delay when the 
manufactured/imported quantity reaches the next tonnage threshold i.e. 10, 100 or 1000 
tonnes per year. Moreover, an update is required for notified substances notified in the 
tonnage range below one tonne under Directive 67/548/EEC, when reaching the one tonne 
threshold. The update should not only contain the information required by REACH which 
corresponds to that higher tonnage threshold, but also any information which corresponds to 
lower tonnage thresholds but which was not yet submitted. 


However, in order to avoid unnecessary testing on vertebrate animals, the registrant first has 
to inform ECHA of the additional information that he would require to comply with the 
information requirements for the new tonnage level by submitting an inquiry dossier as soon 
as possible (see section 4.4) (Article 12(2)). Upon receipt of this information, ECHA should 
inform the registrant of the names and addresses of the previous registrants and of any 
relevant study summaries already submitted by them in order to share existing data and to 
ensure that studies on vertebrate animals are not unnecessarily repeated. When making a 
tonnage update, registrants of notified substances will also have to comply with all other 
REACH requirements and provisions. For example, when submitting their update they will have 
to prepare a CSR and to prepare an ES to attach to their SDS when relevant.  


Updates other than tonnage update 


Apart from the update required when reaching the next tonnage threshold, all the updates 
described under sections 7.2 and 7.3 above must also be submitted if and when relevant. This 
includes updates following a decision made according to Directive 67/548/EEC, which is now 
regarded as an ECHA decision under REACH (Article 135).  


For such updates, not all information according to REACH must be provided, as REACH only 
requires such complete information to be submitted when the next tonnage threshold is 
reached. Therefore, when submitting a NONS update not involving a tonnage band 
increase, derogation statements may be used stating that for such an update additional 
REACH data is not necessary. 


In these cases the notifier does not normally need to submit a CSR, or to provide an ES and an 
SDS for uses and information covered in the original notification, as the risks have been 
assessed and the necessary measures taken based on the risk assessment of the relevant 
Member State Competent Authority.  


The registrant is only required to submit a CSR in the following cases:  


 a CSR shall be submitted only for the new identified uses, though submitting a CSR for 
all identified uses is encouraged; 
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 a CSR shall be submitted when new knowledge arises with regard to the risks of the 
substance to human health and/or the environment which would lead to changes in the 
SDS; 


  a CSR shall be submitted because of the change in the classification and labelling of 
the substance if this leads to changes in the SDS resulting in a stricter classification. 


However, the notifier is strongly encouraged to submit a CSR as defined under REACH in 
order i) to confirm that the ESs developed by the regulatory authority are still appropriate and 
ii) to describe risk management measures (and subsequent advice to downstream users) at 
the earliest opportunity. 


The notifier should, where this is required under REACH, submit robust study summaries for 
any new study such as the studies requested following decisions made according to Directive 
67/548/EEC. For data which was originally submitted as part of the notification and which have 
already been evaluated by the Member State Competent Authority, the robust study 
summaries need not to be prepared, unless required due to the generation of the CSR. 


b) Substances in Biocidal products and in Plant Protection Products 


For uses of substances regarded as registered under the Biocides Directive or Plant Protection 
Products Directive (see section 2.2.4.1 and 2.2.4.2) the updating requirements do not apply 
(Article 16(2)). 
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8 Appeal procedures 


Where a registrant or potential registrant disagrees with certain decisions issued by ECHA, he 
can appeal against the decision to ECHA’s Board of Appeal. 


An appeal may be brought against ECHA’s decisions in the following cases: 


1) PPORD exemptions 


a. - decision of ECHA to impose additional conditions on the exemption to ensure 
that the substance is handled and disposed of in a controlled way and is not 
made available to the public (Article 9(4)); 


b. - decision of ECHA on the extension of the exemption period (Article 9(7)). 


2) Completeness check - decision of ECHA to reject a registration if the registrant failed 
to complete his registration within the deadline set by ECHA (Article 20(2)) (see 
section 10.4). 


3) Data sharing  


a. - decision of ECHA to give permission to a potential registrant of a non phase-in 
substance to refer to the information submitted by a previous registrant in his 
registration dossier (Article 27(6)); 


b. - decision of ECHA on data sharing for phase-in substances (Article 30 (3)). 


4) Evaluation - decision of ECHA requesting the submission of additional information 
under the evaluation procedures (Articles 51 (3), 51(6) and 52(2)). 


An appeal has suspensive effect. All appeals must contain a statement of the grounds on which 
the appeal is based.  


Any natural or legal person may appeal against a decision addressed to that person, or against 
a decision which although addressed to another person is of direct and individual concern to 
the person making the appeal. 


The appeal must be filed in writing to ECHA within three months of the notification of the 
decision to the person concerned, or in the absence of notification, within three months of the 
day on which the decision became known to him. For fees on the appeal, please consult 
Commission Regulation (EC) No 340/2008 of 16 April 2008 on the fees and charges payable to 
the European Chemicals Agency. 


If, after consultation with the Chairman of the Board of Appeal, the Executive Director of ECHA 
considers the appeal to be admissible and well founded he may rectify the decision within 30 
days of the appeal being filed. Otherwise the Chairman of the Board of Appeal examines if the 
appeal is admissible within 30 days of the appeal being filed. If yes, he remits the appeal to 
the Board of Appeal for examination of the grounds. The Board of Appeal may exercise any 
power which lies within the competence of ECHA or remit the case to the competent body of 
ECHA for further action. 


If the party concerned still disagrees with the result, an action may be brought before the 
General Court or the Court of Justice contesting the decision taken by the Board of Appeal. 


Similarly, where no right of appeal lies before the Board, action against an ECHA decision may 
be brought before the General Court or the Court of justice. 


Legal references: Article 90, Article 91, Article 92, Article 93 and Article 94 
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9 Fees 


Title IX of the REACH Regulation describes the general principles regarding the payment of 
fees and charges in relation to REACH. More specifically, the Fee Regulation (Commission 
Regulation (EC) No 340/2008 of 16 April 2008) stipulates the payment terms for ECHA’s 
invoices. The amount and deadlines for payment depend on the type of submission under 
consideration.  


Legal reference: Article 74 


9.1 Applicable fees and calculation of fees 


A registrant is obliged to pay a fee for his registration as a contribution to covering the costs 
imposed on ECHA and the Member States Competent Authorities. In order for ECHA to be able 
to establish an invoice, the registrant is asked to submit his billing information on-line either 
before the first registration is made or during the first registration process. 


The system to be applied for the computation of the applicable fee shall be the following: 


Once the registrant has submitted a registration dossier and it has been accepted for 
processing (see section 10.1), the REACH-IT system automatically computes the applicable fee 
for the dossier submitted.  


When calculating the fee, the following points will be taken into consideration: 


 the scale of fees fixed for the different tonnage bands; 


 an SME (small and medium-sized enterprise) reduction if applicable, for this purpose 
the registrant will be asked to make a declaration of his status in REACH-IT; 


 a reduction for joint submission, if applicable; 


 the items flagged as confidential (see section 3.4 on access to information and 
confidential data). 


Where a registration is submitted by an only representative, the size of the ‘non-EU 
manufacturer’ is decisive for the fee and must be entered into the relevant field in REACH-IT, 
not the size of the only representative. 


As soon as possible after the registration dossier has been accepted for processing, normally in 
the course of the next working day, ECHA will issue an invoice for the registration dossier(s) 
submitted. Upon receipt of the invoice, the registrant needs to carry out the payment as 
indicated in the invoice.  


ECHA checks whether companies that claimed to be SMEs and thus paid reduced fees for their 
registrations are indeed SMEs. Where such a verification results in a finding that the registrant 
was not a SME and hence not entitled to the fee reduction, he will be liable to pay the 
difference between the reduced fee and the full registration fee as well as an administrative 
charge.  


The criteria to be applied for the definition of an SME are established in Commission 
Recommendation 2003/361/EC. The reader is advised to consult the ECHA website 
(http://echa.europa.eu/web/guest/support/small-and-medium-sized-enterprises-smes) if in 
need of more specific information on the SME status. 


9.2 Fee for updating of a registration dossier 


An update shall be accompanied by the relevant part of the fee. As with a first time 
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registration, the registrant has to submit the updated dossier through REACH-IT and the 
system will automatically compute the applicable fee for the update and send the relevant 
invoice to the registrant. 


Note that in practice an update will only trigger a fee in case there is a change to a higher 
tonnage band or an increase in the number of items flagged as confidential.  
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10 Duties of ECHA 


Aim:  The aim of this chapter is to explain, for reasons of transparency, what the 
duties of ECHA are after the submission of the registration dossier. It explains 
what kind of initial verifications are required, how the submission number and 
date are assigned, what the completeness check is , what the registration 
number is and how and when the relevant Member State Competent Authorities 
are informed about registrations 


Structure:  The structure of this chapter is as follows: 


DUTIES OF ECHA


INITIAL VERIFICATION
Section 10.1


PROCEDURE IN CASE  OF A 
REGISTRATION UPDATE


Section 10.7 


ASSIGNING SUBMISSION NUMBER
Section 10.2


COMPLETENESS CHECK AND 
INVOICING


Section 10.3


REJECTION OF THE 
REGISTRATION DOSSIER


Section 10.4


ASSIGNING A REGISTRATION 
NUMBER


Section 10.5


INFORMING THE MEMBER STATE 
COMPETENT AUTHORITY


Section 10.6
 


10.1 Initial verification 


All dossiers submitted to ECHA undergo a number of initial technical and administrative checks 
in order to ensure that they can be handled properly and that the required regulatory 
processes can be successfully carried out. The different initial checks are described below in 
the chronological order in which they take place. 


10.1.1 Virus Scan  


The submitted dossier is scanned for known viruses. Only virus-free dossier files will proceed 
to the next step. 
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10.1.2 File format validation  


The file format validation checks that the submitted dossier file is of the appropriate format 
(.i5z file format) and is compliant with the XML schema used by IUCLID 5.  


10.1.3 Internal structure validation  


This verification ensures that the submitted dossier file does not contain attachments for which 
the format is not supported or recognised by REACH-IT. 


10.1.4 Business rule validation 


The business rules are a set of pre-requisites that must be fulfilled before ECHA can establish 
that the dossier can be accepted for processing. They are checked using the REACH-IT 
software.  


A dossier can be accepted for processing only if all of the relevant business rules are satisfied. 
After that, the submission can proceed to the next steps (technical completeness check and 
invoicing). If the dossier submission fails at the business rule level, the dossier cannot be 
accepted for processing and a new submission is required before any regulatory processes 
can be initiated.  


10.2 Assigning submission number 


The REACH-IT system automatically assigns a submission number and submission date to 
any submission which is accepted for processing after successful business rule validation. The 
REACH-IT system without delay communicates this submission number and date to the 
concerned registrant. The submission number is to be used for all correspondence regarding 
the relevant dossier type (e.g. pre-registration, registration or PPORD notification). In the case 
of registration (including registration of on-site isolated intermediates and transported isolated 
intermediates) and PPORD notification the submission number is to be used until the 
registration/notification is deemed to be complete (Article 20 (1)). It will then be replaced by 
the registration/notification number. 


10.3 Completeness check and invoicing procedures 


The completeness check process comprises two distinct sub-processes:  


 Technical completeness check  


 Financial completeness check 


The technical completeness check is performed for the following dossier types: registration 
(including intermediates), updated registration and PPORD notification. The Financial 
completeness check is performed for those dossier types for which a fee is required. 


10.3.1 Technical completeness check  


This process is aimed at checking the technical completeness of the dossier. The main purpose 
of this check is to make sure that all information as required in REACH has been provided.  


After being accepted for processing, each received dossier is screened for technical 
completeness using a specially created algorithm that is specific for each dossier type 
depending on the legal requirements. The system checks if all required fields are filled and all 
testing proposals, derogation statements, waving statements etc. are included. In the case of 
a negative result, ECHA will verify the outcome of the completeness check to make sure that 
the decision is fully correct.  


Registrants are strongly encouraged to verify the technical completeness of their dossiers 
before submission by applying the IUCLID Technical Completeness Check (TCC) plug-in.The 
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TCC plug-in also includes several of the business rules checked at ECHA. Please note that as 
some of the business rules depend on information stored within REACH-IT, the plug-in cannot 
simulate all the business rules included in the Business rules validation step. 


10.3.2 Financial completeness check 


ECHA will monitor the payment of the fee as specified in the invoice. If a registrant fails to pay 
the full amount by the deadline indicated on the invoice, ECHA will set a second reasonable 
deadline. If the registrant fails to meet the second deadline, the registration dossier will be 
rejected. There could be circumstances, such as internal procedures or periods of limited 
service within a company, under which timely payment could be problematic. In that case it is 
recommended to prepare the payment of the fee due before submitting the dossier so that 
ECHA will receive the proof of payment in time before finalising the completeness check after 
submission of the dossier. 


10.3.3 Completeness check procedures 


ECHA will undertake the completeness check of a registration dossier within three weeks of the 
submission date, or within three months of the relevant deadline (see section 2.3.2) as 
regards registrations of pre-registered phase-in substances submitted in the course of the two-
month period immediately preceding that deadline (Article 20(2)).  


If the registration dossier is incomplete and/or the fee payment is missing, ECHA will inform 
the registrant, before expiry of the given period, as to what further information is required in 
order for the registration to be complete. ECHA will set a reasonable deadline for providing the 
necessary information and /or payment (Article 20(2)).  


If the registration dossier is incomplete, the registrant must complete his registration 
accordingly and submit it once more to ECHA, this time identified as an update, within the 
deadline set. ECHA will confirm the submission date of the further information to the registrant 
and will perform a second completeness check, considering all information submitted in the 
update. Please note that, although the new submission of the dossier is identified for technical 
reasons as an update, it is not considered an update within the meaning of the requirement to 
keep infomation up to date as described in section 7 of this guidance. 


A registrant may start or, in the case of a phase-in substance, continue without interruption 
the manufacture or import of a substance or production or import of an article, if there is no 
indication to the contrary from ECHA within three weeks of the submission date or, in the case 
of registrations of phase-in substances submitted within the two-month period before the 
relevant deadline, if there is no indication to the contrary from ECHA within the three months 
of that deadline (Article 21(1)). 


10.4 Rejection of the registration dossier 


In case the registrant fails to complete his registration within the deadline set, ECHA will reject 
his registration. This decision can be challenged through the appeal procedure. Where a 
registration is rejected, the registration fee will not be reimbursed (Article 20(2)).  


If a manufacturer or importer submits a registration dossier for a pre-registered phase-in 
substance, which is rejected before the expiry of the appropriate registration deadline, it may 
submit a new registration dossier and pay a new fee using the same pre-registration number.  


If a registration dossier for a pre-registered phase-in substance is submitted within the two-
month period before the expiry of the relevant registration deadline, manufacturing or 
importing can continue beyond this deadline if there is no indication to the contrary from ECHA 
within three months of the deadline. 
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If the registration of a pre-registered phase-in substance is rejected after the expiry of the 
relevant registration deadline, or if no registration dossier is submitted by the relevant 
registration deadline, the manufacturer or importer will not be allowed to manufacture or 
import this substance in the EU. In order to be allowed to manufacture or import the substance 
again, the manufacturer or importer will need to submit a new registration dossier and pay the 
fee required. Then he may start importing or manufacturing once ECHA has confirmed the 
completeness of the registration, or three weeks after the submission date, if there is no 
indication to the contrary from ECHA.  


Similarly, if the registration dossier for a non phase-in substance or for a phase-in substance 
which is not pre-registered is rejected, the company will need to submit a new registration 
dossier and pay the required fee in order to be allowed to manufacture or import the 
substance. The import or manufacture can be commenced once ECHA has confirmed that the 
registration is complete, or three weeks after the submission of the dossier, if there is no 
indication to the contrary from ECHA.  


10.5 Assigning a Registration Number 


Once the registration is complete the REACH IT system at ECHA automatically assigns a 
registration number to the registrant for the substance concerned and a registration date that 
will be the same as the submission date. ECHA without delay communicates the registration 
number and date to the concerned registrant. From that moment on the registrant shall use 
the registration number for the subsequent correspondence regarding registration procedures 
(Articles 20 (3)).  


For a given substance, distinct dossier types may apply. For example, a substance initially 
notified as a PPORD may require the submission of a registration dossier at the end of the 
exemption period if the PPORD leads to a commercial use of the substance. Also, a substance 
for which initially a notification of the classification and labelling was submitted may later lead 
to the submission of a registration dossier. In those cases, the substance will hold an 
identification number of each kind, a PPORD number and a registration number in the first 
above example, and a classification and labelling number and a registration number in the 
second above example. All those numbers are called ‘reference numbers’. The reference 
number is unique for every dossier type, substance and company and is issued only once at 
the end of the initial and successful submission process. 


10.6 Informing the relevant Member State Competent Authority 


Within 30 days of the submission date, ECHA has to notify the Competent Authority of the 
Member State within which the manufacture takes place or the importer is established that the 
registration has been submitted and that the information is available in the ECHA database 
(Article 20(4). 


If the manufacturer has production sites in more than one Member State, all relevant Member 
States will be notified. 


ECHA will also notify about any request for further information including deadlines set and 
when any further information submitted by the registrant is available on ECHA database. 


10.7 Agency Procedure in the case of a registration update 


New relevant information prepared either on the registrant's own initiative or in response to a 
request by the authorities has to be communicated to ECHA without undue delay. If the 
changes trigger an update of the registration dossier, the updated dossier will undergo upon 
submission a similar process to the initial dossier: initial verification, assignment of a 
submission number and completeness check. 
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Manufacture or import may continue if there is no indication to the contrary from ECHA within 
three weeks after the updated registration dossier has been accepted for processing (Article 
21(1)). 


ECHA will inform the relevant Member State Competent Authority accordingly (Articles 22(1), 
22(2)). 
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PART II: Practical instructions on how to prepare and submit 
a dossier 
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11 Registration dossier 


11.1 Practical information/recommendations 


Potential registrants of the same substance have to share data and submit information jointly 
to ECHA. This obligation applies both to phase-in and non-phase-in substances. In order to 
fulfil this obligation, potential registrants of a pre-registered phase-in substance are put in 
contact with each other after pre-registration. In the case of non phase-in substances or 
phase-in substances which have not been pre-registered, potential registrants need to submit 
an inquiry to ECHA and they will receive in return information about any other registrant of the 
same substance. 


In this chapter you will find practical information and recommendations for use when preparing 
your registration dossier as (a) lead of a joint submission, (b) member of a joint submission, 
or (c) as an individual registrant in the case of a unique registrant for a substance. 


a) Lead Registrant of a joint submission  


Existing Lead Registrants: 


Lead Registrants that have already registered still have obligations to future registrants 
wishing to register the same substance. Depending on the arrangements between the Lead 
Registrants and the other registrants within the SIEFs, the following actions may need to be 
taken:  


 Inform (pre-)SIEF members of your existence as soon as possible 


 Ensure that data sharing conditions are fair, transparent and non discriminatory  


 Ensure that newcomers are only required to share costs of data needed for their 
tonnage band 


 Distribute the tokens to new registrants to allow them to submit their registrations via 
REACH-IT 


New Lead Registrants: 


 Nominate yourself to ECHA 
https://comments.echa.europa.eu/comments_cms/LeadRegistrantNotification.aspx  


 Inform the supply chain that your SIEF is functioning and your substance will be 
registered 


b) Member of a joint submission 


New registrants: 


 Is your substance already registered? 


o Check the ECHA website: 


• http://echa.europa.eu/web/guest/information-on-chemicals/registered-
substances  


o Verify within the SIEF or industry associations 


o Contact the Lead Registrant 


o Verify whether you have the same substance  


o Initiate data sharing negotiations 


o Ask for your token to join the joint submission in REACH-IT once you are ready to 
register 
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 If your substance is not registered yet 


o Some SIEFs already exist, the Lead Registrant may have been nominated 
already 


• Verify on the ECHA website or with industry associations 


o If not, start the process of SIEF formation 


• Verify whether a SIEF Formation Facilitator (SFF) exists for your substance in 
REACH-IT 


• If not, contact the pre-SIEF members to identify those registering before the 
relevant deadline 


 
For information on pre-SIEFs and SIEFs please refer to “Industry User Manual - Part 5: 
PreSIEF” and to the dedicated section on SIEFS of the ECHA website. 
 
For information on data and cost sharing please refer to the Guidance on data sharing and to 
the dedicated section on Data Sharing of the ECHA website. 
 


c) Individual registration 


As described above, potential registrants of the same substance have to share data and submit 
information jointly. This obligation applies both to phase-in and non phase-in substances.  


However, there might be cases where only one company intends to register a particular 
substance and therefore an individual registration would be justified. For details on how to 
prepare individual registrations please see section 11.3.below.  
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11.2 Before preparing a dossier 


Signing-up in REACH-IT is the starting point for any data submission to ECHA. You can refer to 
the Industry User Manual - Part 1: Getting started with REACH-IT, for a general overview of 
the system. 


Each legal entity must create an account online in REACH-IT, and provide the required 
identification details (i.e. legal entity name, contact details and billing information). These 
details will then be included in the Legal Entity Object (LEO), which also includes a unique 
identifier (UUID – Universal Unique Identifier) for each company. 


There are only two accepted methods for creating an official Legal Entity Object (LEO): 


 via the official IUCLID 5 website (but not from your IUCLID 5 stand-alone application)  


 directly in REACH-IT 


The second step is downloading and installing IUCLID 5. You will need to sign-up in the IUCLID 
5 website before being able to download the software. During the installation you will be 
prompted to create a user account and to assign a Legal entity. In the IUCLID 5 website 
(http://iuclid.echa.europa.eu) you can find all supporting documents including the "Getting 
started" and "End-user" manuals. 


It is important to maintain consistency, between IUCLID 5 and REACH-IT regarding the Legal 
Entity Object (LEO). For more detailed information, please refer to the Industry User Manual - 
Part 2: Sign-up and account management. 


After signing-up in REACH-IT, the Industry User Manual - Part 3: Login and Message Box will 
help you to familiarise with the system. 


Only representatives have to sign-up in REACH-IT for each non-EU manufacturer they 
represent and submit (late pre-) registrations using the appropriate accounts. It is not possible 
to use the same LEO (having the same company UUID) for multiple accounts, but it is possible 
to use the same company identification information (name, VAT, etc.). Only representatives 
must indicate, in the "company size" field, the size of the non-EU manufacturer they are 
representing. 
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11.3 How to prepare a dossier 


a) Lead Registrant of a joint submission 


(http://www.echa.europa.eu/web/guest/joint-submission-lead)  


Please note that during the process you need to prepare the Joint Submission in REACH-IT and 
manage the security tokens. Industry User Manual – Part 7: Joint Submission, helps you by 
providing step-by-step instructions. 


 Collect all data needed according to the highest tonnage band within the joint 
submission (REACH Annexes VI-X) 


 Agree with the rest of registrants whether the following information will be submitted 
jointly or separately: (i) the chemical safety report, (ii) the guidance on safe use and 
(iii) an indication that information included in the dossier has been reviewed by an 
assessor 


 It is important to carefully read the relevant Data Submission Manuals during the 
creation of your substance dataset and your final dossier. Special attention should be 
given to: 


o Data Submission Manual 4: How to Pass Business Rule Verification (“Enforce 
Rules”); 


o Data Submission Manual 5: How to complete a Technical Dossier for Registrations 
and PPORD Notifications; 


o Data Submission Manual 18: How to report the substance identity in IUCLID 5 for 
registration under REACH. 


 As the lead registrant you may need to prepare a joint chemical safety report (CSR) 
and/or an individual CSR (if relevant). For detailed instructions please refer to Data 
Submission Manual 19: How to submit a Chemical Safety Report as part of a joint 
submission . Other relevant links: 


o Chesar tool – Software to support the chemical safety assessment and generate the 
chemical safety report. 


o CSR Template – Document structured according to the format specified in Annex I 
of REACH. 


o CSR plug-in – Plug-in for IUCLID that generates the chemical safety report. 


 When your substance dataset is complete (i.e. the relevant IUCLID 5 fields have 
been filled in with the necessary information), create the final dossier following the 
instructions as prompted by the IUCLID 5 ‘Dossier Creation wizard’. When the dossier 
has been created it is then ready to be exported to your computer  


 Before submitting your dossier to ECHA, you are advised to run the following 
IUCLID 5 plug-ins on your substance dataset and on the final dossier (plug-ins are 
available at the IUCLID 5 website – “Download” section): 


o IUCLID 5 TCC plug-in: checks the technical completeness of the substance dataset 
and dossier 


o IUCLID 5 Fee Calculation plug-in: calculates the fee payable on the successful 
submission of your dossier  


o IUCLID 5 Dissemination plug-in: simulates which information from your dossier 
ECHA will make available over the internet 
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b) Member of a joint submission  


(http://echa.europa.eu/web/guest/joint-submission-member) 


Please note that during the process you need to confirm membership in the Joint Submission 
created by the Lead in REACH-IT. Industry User Manual - Part 7: Joint Submission, helps you 
by providing step-by-step instructions. 


 Collect all data needed according to your tonnage band in consultation with your Lead 
Registrant (REACH Annexes VI-X). 


 Some of the information may be submitted by the Lead on your behalf after agreement 
(i.e. chemical safety report, guidance on safe use and an indication that information 
included in the dossier has been reviewed by an assessor) 


 It is important to carefully read the relevant Data Submission Manuals during the 
creation of your substance dataset/dossier. Special attention should be given to: 


o Data Submission Manual 4: How to Pass Business Rule Verification ("Enforce 
Rules"); 


o Data Submission Manual 5: How to complete a Technical Dossier for Registrations 
and PPORD Notifications; 


o Data Submission Manual 18: How to report the substance identity in IUCLID 5 for 
registration under REACH. 


 If a chemical safety report (CSR) is relevant for your registration, it may be partly or 
fully covered in a joint CSR submitted by the lead registrant on your behalf. For detailed 
instructions, please refer to Data Submission Manual 19: How to submit a Chemical 
Safety Report as part of a joint submission . Other relevant links: 


o Chesar tool – Software to support the chemical safety assessment and generate the 
chemical safety report. 


o CSR Template – Document structured according to the format specified in Annex I 
of REACH. 


o CSR plug-in – Plug-in for IUCLID that generates the chemical safety report. 


 When your substance dataset is complete (i.e. the relevant IUCLID 5 fields have been 
filled in with the necessary information), create the final dossier following the 
instructions as prompted by the IUCLID 5 ‘Dossier Creation wizard’. When the dossier 
has been created it is then ready to be exported to your computer  


 Before submitting your dossier as a member of a joint submission to ECHA, you are 
advised to run the following IUCLID 5 plug-ins on your substance dataset and on the 
final dossier (plug-ins are available at the IUCLID 5 website – “Download” section): 


o IUCLID 5 TCC plug-in: checks the technical completeness of the substance dataset 
and dossier as a member (however, it is worth noting that ultimately the 
completeness of your dossier is dependant on the completeness of the lead 
registrant dossier). 


o IUCLID 5 Fee Calculation plug-in: calculates the fee payable on the successful 
submission of your dossier  


o IUCLID 5 Dissemination plug-in: simulates which information from your dossier 
ECHA will make available over the internet 


 
Member registrants are strongly advised to take into consideration the "Practical guide 9: How 
to do a registration as a member of a joint submission" available on the ECHA website. This 
document outlines the basic steps for preparing a registration dossier in IUCLID 5 and the 
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submission of the dossier via REACH-IT. 
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c) Individual registration 


(http://echa.europa.eu/web/guest/support/dossier-submission-tools/reach-it/registration)  


 Potential registrants of the same substance have to share data and submit information 
jointly. However, there might be situations where only one company intends to register 
a particular substance. In this situation, an individual registration (not linked to any 
joint submission) should be prepared and submitted to ECHA. It will always be possible 
to create a joint submission at a later stage in case of a second company intending to 
register the same substance 


 Collect all data needed according to your tonnage band (REACH Annexes VI-X) 


 It is important to carefully read the relevant Data Submission Manuals during the 
creation of your substance dataset and the final dossier. Special attention should be 
given to: 


o Data Submission Manual 4: How to Pass Business Rule Verification ("Enforce 
Rules"); 


o Data Submission Manual 5: How to complete a Technical Dossier for Registrations 
and PPORD Notifications; 


o Data Submission Manual 18: How to report the substance identity in IUCLID 5 for 
registration under REACH. 


 As an individual registrant you may need to prepare a chemical safety report (CSR). For 
detailed instructions please refer to: 


o Chesar tool – Software to support the chemical safety assessment and generate the 
chemical safety report. 


o CSR Template – Document structured according to the format specified in Annex I 
of REACH. 


o CSR plug-in – Plug-in for IUCLID that generates the chemical safety report. 


 When your substance dataset is complete (i.e. the relevant IUCLID 5 fields have been 
filled in with the necessary information), create the final dossier following the 
instructions as prompted by the IUCLID 5 ‘Dossier Creation wizard’. When the dossier 
has been created it is then ready to be exported to your computer. 


 Before submitting, you are advised to run the following IUCLID 5 plug-ins on your 
substance dataset and on the final dossier (plug-ins are available at the IUCLID 5 
website – “Download” section): 


o IUCLID 5 TCC plug-in: checks the technical completeness of the substance dataset 
and dossier 


o IUCLID 5 Fee Calculation plug-in: calculates the fee payable on the successful 
submission of your dossier  


o IUCLID 5 Dissemination plug-in: simulates which information from your dossier 
ECHA will make available over the internet 
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11.4 How to submit a dossier 


All REACH registration dossiers are submitted through REACH-IT. For detailed instructions 
please refer to the Industry User Manual - Part 6: Dossier Submission. 


 
Please note that in case of a Joint Submission, the dossier of the Lead Registrant (which 
includes the joint information needed for registering) needs to be successfully submitted 
before the member registrants can submit their registrations. More precisely, member 
registrants can only submit their dossiers once the lead registrant dossier has been accepted 
for processing (i.e the dossier passes the business rules verification step – see section 10). 
 
 



http://www.echa.europa.eu/reachit/ium_en.asp�





110 
Guidance on registration 
Version 2.0    May 2012   


 


Annankatu 18, P.O. Box 400, FI-00121 Helsinki, Finland | Tel. +358 9 686180 | Fax +358 9 68618210 | echa.europa.eu 


11.5 Update of the registration dossier 


Once a registration dossier has been submitted to ECHA and accepted for processing, any 
resubmission of the dossier has to be identified as an update for technical reasons. 


There are two different kinds of updates related to a registration dossier: 


 Requested update (as a result of an incomplete initial submission or as a 
consequence of a decision made by ECHA or the Commission). 


o In case of a requested update (e.g. due to an incomplete dossier, or more 
information needed for the scientific assessment etc.), you need to submit an 
updated dossier via REACH-IT. The updated version of your initial IUCLID 5 dossier 
should include all the information initially submitted plus the additional information 
that is requested in the official communication sent by ECHA. 


o In the dossier header of the IUCLID 5 dossier the checkbox “The submission is an 
update” must be selected followed by the checkbox “Further to a request/decision 
from regulatory body” (dossier creation wizard step 6). The last submission number 
and the annotation number in the communication letter sent by ECHA must be 
entered in their respective adjacent fields.  


o If the requested update is for a previously registered substance (i.e. a registration 
number has already been granted for this substance), please ensure that the 
registration number is included in section 1.3 of your IUCLID 5 substance dataset.  


o After creating your ‘update by request’ dossier, please submit it via REACH-IT in the 
same manner as described in the above chapters.  


 Spontaneous update (on the registrant’s own initiative). 


o If you need to include additional information in your dossier that has been already 
submitted and accepted by ECHA (i.e. a registration number has already been 
granted for your substance), you have to submit a spontaneous update via REACH-
IT. 


o In the dossier header of the IUCLID 5 dossier the checkbox “The submission is an 
update” must be selected followed by the checkbox “Spontaneous update” (dossier 
creation wizard step 6). The last submission number and a justification must be 
entered in their respective adjacent fields. 


o Please ensure that the registration number is included in section 1.3 of your IUCLID 
5 substance dataset.  


o After creating your ‘spontaneous update’ dossier, please submit it via REACH-IT in 
the manner as described in the chapters above.  


More information on how the dossier header of your IUCLID 5 dossier should look - depending 
on the type of registration (individual, lead registrant, member of a joint submission) and the 
type of update - can be found in Data Submission Manual 4: How to Pass Business Rule 
Verification ("Enforce Rules"). 
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12 PPORD notification 


If your substance is subject to product and process oriented research and development 
(PPORD), you can submit a PPORD notification to ECHA in order to be exempted from the 
obligation to register (http://echa.europa.eu/web/guest/support/dossier-submission-
tools/reach-it/ppord).  


 Prepare your PPORD notification by first creating a substance data set in IUCLID 5. 


 It is important to read carefully the relevant Data Submission Manuals before creating 
your substance dataset and dossier. Special attention should be given to:  


o Data Submission Manual 1: How to prepare and submit a PPORD notification;  


o Data Submission Manual 4: How to Pass Business Rule Verification ("Enforce 
Rules");  


o Data Submission Manual 5: How to complete a Technical Dossier for Registrations 
and PPORD Notifications.  


 When your substance dataset is complete (i.e. the relevant IUCLID 5 fields have been 
filled in with the necessary information), create the final dossier following the 
instructions as prompted by the IUCLID 5 ‘Dossier Creation wizard’. When the dossier 
has been created it is then ready to be exported to your computer (Chapter D8 of the 
IUCLID 5 End User Manual). 


 Before submitting, you are advised to run the IUCLID 5 TCC plug-in to verify the 
technical completeness of your dossier. It also includes a pre-check for certain 
"business rules".  


 Submit your PPORD notification dossier via REACH-IT. You can find detailed instructions 
in the Industry User Manual - Part 6: Dossier Submission. 


 



http://www.echa.europa.eu/reachit/ppord_en.asp�

http://www.echa.europa.eu/reachit/ppord_en.asp�

http://iuclid.eu/�

http://echa.europa.eu/web/guest/support/dossier-submission-tools/reach-it/data-submission-industry-user-manuals�

http://iuclid.echa.europa.eu/index.php?fuseaction=home.documentation#usermanual�

http://iuclid.echa.europa.eu/index.php?fuseaction=home.download53�

http://echa.europa.eu/web/guest/support/dossier-submission-tools/reach-it/data-submission-industry-user-manuals�





112 
Guidance on registration 
Version 2.0    May 2012   


 


Annankatu 18, P.O. Box 400, FI-00121 Helsinki, Finland | Tel. +358 9 686180 | Fax +358 9 68618210 | echa.europa.eu 


13 Inquiry dossier 


Every potential registrant of a non-phase-in substance (or a phase-in substance which has not 
been pre-registered), must inquire to ECHA as to whether a registration has already been 
submitted for the same substance. Similarly, a company is obliged to inform ECHA of the 
additional information that they would require for an update of a registration due to a tonnage 
band increase (http://echa.europa.eu/web/guest/support/dossier-submission-tools/reach-
it/inquiry). 


 There are two different options to create an inquiry: 


o Enter the information required for the inquiry directly online in REACH-IT, following 
a step-by-step procedure until the final validation and submission.  
For guidance on how to create an inquiry dossier following this option, please refer 
to the Industry User Manual - Part 11: Online dossier creation and submission for 
inquiries. 


o Alternatively, you can create a IUCLID 5 dossier containing the information required 
for the inquiry and submit this dossier through REACH-IT. Before submitting your 
inquiry, apply the Technical Completeness Check (TCC) tool plug-in to identify 
possible fields of your dossier from which information may be missing.  
For guidance on how to create an inquiry following the IUCLID 5 dossier option, 
please refer to Data Submission Manual 2: How to prepare and submit an inquiry 
dossier. 


 Submission to ECHA: 


o If you choose to create your inquiry online in REACH-IT, the submission is 
integrated as the final step in this process. 


o If you create a IUCLID 5 dossier, then Industry User Manual - Part 6: Dossier 
Submission will provide you with step-by-step instructions on how to submit your 
inquiry dossier. 


 It is recommended to also refer to:  


o Guidance on substance identification; 


o Data Submission Manual 18: How to report the substance identity in IUCLID 5 for 
registration under REACH; 


o Questions and answers on inquiry and substance identification. 
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14 Late pre-registration 


Please note that the official pre-registration period is over. As explained in section 4.2 of this 
guidance, late pre-registration is only allowed under specific circumstances 
(http://www.echa.europa.eu/web/guest/support/dossier-submission-tools/reach-it/pre-
registration). 


For more information please refer to the Questions and Answers on Pre-Registration. Practical 
instructions on how to pre-register can be found in Industry User Manual - Part 4: Online Pre-
Registration. 
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Appendix 1. Acronyms 


C&L Classification and Labelling 
CBI Confidential Business Information 
Chesar Chemical Safety Assessment and Reporting tool 
CMR Carcinogenic, Mutagenic and Reprotoxic substance 
CSA Chemical Safety Assessment 
CSR Chemical Safety Report 
CWG Commission Working Group 
DNELs Derived No Effect Levels 
DU Downstream User 
ECHA European Chemicals Agency 
EEA European Economic Area 
EFTA European Free Trade Agreement 
EINECS European Inventory of Existing Commercial Chemical Substances 
ELINCS European List of Notified Chemical Substances 
ES Exposure Scenario 
EU European Union 
GHS Globally Harmonised System for classification and labelling 
GLP Good Laboratory Practice 
IP Intellectual Property 
IPCS International Programme on Chemical Safety 
ITS Integrated Testing Strategies 
IUCLID International Uniform Chemical Information Database 
IUPAC International Union of Pure and Applied Chemistry 
NGO Non-Governmental Organisation 
NLP No-Longer Polymer 
OC Operational Conditions 
OECD HPV Organisation for Economic Co-operation and Development High 


Production Volume 
OECD SIDS OECD Screening Information Data Set 
OECD SIDS SIAR OECD SIDS Initial Assessment Report 
PA Publicly Available 
PBT Persistent, Bioaccumulative, Toxic substances 
PNECs Predicted No Effect Concentrations 
PPORD Product and Process Orientated Research and Development 
QSARs Quantitative structure-activity relationships 
REACH Registration, Evaluation, Authorisation and Restriction of Chemicals 
RIPs  REACH Implementation Projects 
RMM Risk Management Measures 
SDS Safety Data Sheet 
SIEF Substance Information Exchange Forum 
SME Small and Medium Sized Enterprise 
SVHC Substances of Very High Concern 
UVCB substance substances of Unknown or Variable Composition, Complex reaction 


products or Biological materials 
vPvB vPvB - very Persistent and very Bioaccumulative substances 
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Appendix 2. Roles and duties of the main actors of REACH 


This appendix provides an overview of the main responsibilities defined by REACH or derived 
from REACH in the context of the registration, evaluation, authorisation and restriction 
processes. It should be noted that it is not an exhaustive list and should only be used for 
reference purposes. The reader is advised to consult the related guidance document if in need 
of detailed information on a specific process. 


I. Industry 


(1) Manufacturers and importers of substances in quantities of less than 1 tonne per 
year need to: 


 Prepare and supply safety data sheets (SDS) for substances and mixtures as required 
by Article 31 and Annex II to downstream users and distributors.  


 Prepare and supply information on substances that do not require an SDS as defined by 
Article 32 to direct customers. 


 Comply with any restrictions on manufacture, placing on the market and use of 
substances and mixtures as set out in Annex XVII. 


 Apply for authorisation for use(s) of substances listed in Annex XIV. 


 In the case of having relevant data, decide whether to act as data holder in Substance 
Information Exchange Fora (SIEF).  


(2) Manufacturers of substances in quantities of 1 tonne or more per year need to: 


 Pre-register their substances with ECHA if they wish to secure their substances’ phase-
in status  


 In case their substance is a non phase-in substance, send an inquiry to ECHA as to 
whether a registration has already been submitted for the same substance.  


 Collect and share existing, and generate and propose to generate new, information on 
properties and use conditions of substances.  


 Prepare a technical dossier (note that special provisions apply for intermediates). 


 Prepare CSA and CSR (for each substance ≥ 10 tonnes per year per manufacturer).  


 Prepare CSA and CSR including exposure scenarios and risk characterisation (for each 
substance ≥ 10 tonnes per year per manufacturer, which fulfils the criteria for any of 
the hazard classes or categories set out in Article 14(4) or is assessed to be a PBT or 
vPvB). 


 Implement appropriate Risk Management Measures (RMM) for own manufacture and 
use. 


 Submit registration for substances (≥ 1 tonne per year per manufacturer) unless an 
exemption applies. 


 Keep the information submitted in the registration up to date and submit updates to 
ECHA. 


 Prepare and supply safety data sheets (SDSs) for substances and mixtures as required 
by Article 31 and Annex II to downstream users and distributors. 


 Recommend appropriate RMMs in the SDS. 


 Communicate ESs developed in CSA as annex(es) to the SDS (≥ 10 tonnes per year per 
manufacturer). 
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 Prepare and supply information on substances that do not require an SDS within the 
scope of  Article 32 to downstream users and distributors. 


 Respond to any decision requiring further information as a result of the evaluation 
process.  


 Comply with any restrictions on manufacture, placing on the market and use of 
substances and mixtures as set out in Annex XVII. 


 Apply for authorisation for use(s) of substances listed in Annex XIV. 


(3) Importers of substances and mixtures in quantities of 1 tonne or more per year: 


 Pre-register their substances with ECHA if they wish to secure their substances’ phase-
in status  


 In case their substance is a non phase-in substance, send an inquiry to ECHA as to 
whether a registration has already been submitted for the same substance.  


 Collect and share existing, and generate and propose to generate new, information on 
properties and use conditions of substances.  


 Prepare a technical dossier (note that special provisions apply for intermediates). 


 Prepare CSA and CSR including exposure scenarios and risk characterisation (for each 
substance ≥ 10 tonnes per year per manufacturer, which fulfils the criteria for any of 
the hazard classes or categories set out in Article 14(4) or is assessed to be a PBT or 
vPvB). 


 Implement appropriate RMMs for own use. 


 Submit registration for substances, on their own or in mixtures (≥ 1 tonne per year per 
importer) unless an exemption applies. 


 Keep the information submitted in the registration up-to-date and submit updates to 
ECHA. 


 Prepare and supply safety data sheets (SDS) for substances and mixtures as required 
by Article 31 and Annex II to downstream users and distributors. 


 Recommend appropriate RMMs in the SDS. 


 Communicate ESs developed in CSA as annex(es) to SDS (≥ 10 tonnes per year per 
importer). 


 Prepare and supply information on substances that do not require an SDS within the 
scope of Article 32 to downstream users and distributors. 


 Respond to any decision requiring further information as a result of the evaluation 
process. 


 Comply with any restrictions on manufacture, placing on the market and use of 
substances and mixtures as set out in Annex XVII. 


 Apply for authorisation for use(s) of substances listed in Annex XIV.  


(4) Producers of articles: 


 Under some circumstances register substances in articles (tonnage trigger > 1 tonne 
per year per producer). Comply with pre-registration and inquiry obligations if relevant. 


 Keep the information submitted in the registration up todate. 


 Under some circumstances notify substances in articles (tonnage trigger > 1 tonne per 
year per producer). 
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 If the article contains a substance included in the candidate list in a concentration 
above 0.1 weight by weight, provide the recipient of the article (and consumers on 
request) with sufficient information to allow safe use of the article. 


 When receiving SDS with ESs annexed for hazardous substances and mixtures to be 
incorporated into the articles: 


- If the use is covered by the ES, implement RMMs as set out in ES, or 


- If the use is not covered by the ES, inform supplier of the use (i.e. make use known 
with the aim to make it an identified use) and await new SDS with updated ES(s) or 
conduct own chemical safety assessment and (if ≥ 1 tonne per year) notify ECHA. 


 Implement those RMMs as set out in SDSs for hazardous substances and mixtures 
which are applicable when incorporated into the articles. 


 Respond to any decision requiring further information as a result of the evaluation 
process (only relevant for registered substances).  


 Comply with any restrictions on manufacture, placing on the market and use of 
substances and mixtures as set out in Annex XVII. 


 Use substances authorised for incorporation into the articles as set out in the 
authorisation or apply for authorisation for use(s) of substances listed in Annex XIV. 


(5) Importers of articles: 


 Under some circumstances register substances in articles (tonnage trigger > 1 tonne 
per year per producer). Comply with pre-registration and inquiry obligations if relevant.  


 Keep the information submitted in the registration up to date. 


 Under some circumstances notify substances in articles (tonnage trigger > 1 tonne per 
year per importer). 


 Respond to any decision requiring further information as a result of the evaluation 
process (only relevant for registered substances). 


 Comply with any restrictions on manufacture, placing on the market and use of 
substances and mixtures as set out in Annex XVII. 


 Apply for authorisation for use(s) of substances listed in Annex XIV.  


(6) Downstream Users (DU): 


 Check if the substance is placed on the list of pre-registered substances published by 
ECHA. If not, and considered relevant, ask ECHA to add the substance to the list. 


 In the case of having relevant data, decide whether to act as data holder in Substance 
Information Exchange Fora (SIEF).  


 Implement RMMs as set out in the SDS. 


 When receiving SDSs with ESs annexed: 


- If DU use is covered by the ES, implement RMMs as set out in ES annexes to SDS; 
or 


- If DU use is not covered by the ES, inform supplier of the use (i.e. make use known 
with the aim to make it an identified use) and await new SDS with updated ES(s) or 
conduct own chemical safety assessment and (if ≥ 1 tonne per year) notify ECHA. 


 Prepare and supply SDS(s) and recommend appropriate RMMs in them and annex ES(s) 
for further downstream use. 


 Prepare and supply information on substances that do not require a SDS within the 
scope of Article 32 to further downstream users and distributors. 
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 Pass on new information directly to their suppliers on the hazard of the substance and 
information that might call into question the RMM identified in the SDS for identified 
uses. 


 Respond to any decision requiring further information as a result of the evaluation of 
testing proposals in downstream user reports.  


 Comply with any restrictions on manufacture, placing on the market and use of 
substances and mixtures as set out in Annex XVII. 


 Use authorised substances as set out in the authorisation (this information should be 
found in the suppliers’ SDS) or apply for authorisation for use(s) of substances listed in 
Annex XIV. 


 Notify use of an authorised substance to ECHA. 


II. Member States: 


 Provide advice to manufacturers, importers, downstream users and other interested 
parties on their respective responsibilities and obligations under REACH (competent 
authorities' help desks). 


 Conduct substance evaluation of prioritised substances listed in the Community Rolling 
Action Plan. Prepare draft decisions. 


 Identify substances of very high concern for authorisation. 


 Suggest restrictions. 


 Nominate candidates to membership of ECHA’s Committee for Risk Assessment and 
Committee for Socio-Economic Analysis. 


 Appoint member for ECHA’s Member State Committee to resolve divergences of opinion 
on decisions following evaluation, consider proposals for harmonised classification and 
labelling, and identify substances for authorisation. 


 Provide adequate scientific and technical resources to the members of the Committees 
that they have nominated. 


 Appoint member to the Forum and meet to discuss enforcement matters. 


 Enforce REACH. 


III. ECHA: 


 Provide technical and scientific guidance and tools for the operation of REACH in 
particular to assist the development of CSR by industry and especially by SMEs.  


 Provide technical and scientific guidance on the operation of REACH for Member State 
competent authorities and provide support to the competent authorities' helpdesks. 


 Receive and check requests for PPORD exemptions. 


 Pre-registration: 


- Receive information and grant access to all manufacturers and importers who have 
submitted information on one substance. When foreseen decide about conflicting 
issues. 


- Publish a list of pre-registered substance on ECHA website. Update the list on the 
request of downstream users.  


 Operate the rules on data-sharing for non-phase-in substances. 


 Registration: check completeness, require completion of registration and reject 
incomplete registrations. 
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 Evaluation:  


- Ensure a harmonised approach. Set priorities and take decisions. 


- Conduct dossier evaluation of registrations including testing proposals and other 
selected registrations. 


- Substance evaluation: Propose draft Community rolling action plans, coordinate the 
substance evaluation process. 


- Take decisions on testing proposals. 


 Substances in articles: take decisions on notifications. 


 Authorisation/restrictions: manage the process and provide opinions. Suggest priorities. 


 Secretariat for the Forum and Committees. 


 Take decisions on access to submitted data. 


 Publish certain specified data on a publicly accessible database. 


 Deal with complaints and appeals. 


IV. Commission: 


 Take decisions on further information needs under the evaluation process where there 
is no unanimous agreement by the Member State Committee. 


 Include substances into the authorisation system. 


 Take decisions on granting or rejecting authorisations. 


 Take decisions on restrictions. 


V. All stakeholders including trade or industry associations, NGOs, and the public: 


The following are possibilities/options for stakeholders: 


 Access to non-confidential information via the ECHA website. 


 Request access to information. 


 Evaluation: submit scientifically valid, relevant information and studies addressed by 
the testing proposal published on the ECHA website. 


 Authorisation: 


- Provide comments on substances which ECHA has proposed to be prioritised and on 
uses which are to be exempted from the authorisation requirement. 


- Provide information on possible alternatives. 


 Restrictions: 


- Provide comments on restriction proposals. 


- Provide socio-economic analysis for suggested restrictions, or information to 
contribute to one. 


- Provide comments on draft opinions from ECHA’s Committee for Risk Assessment 
and Committee for Socio-Economic Analysis. 
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Appendix 3. Update of the document 


The changes introduced to the document are listed in the table below except for minor changes 
such as corrections of typographical errors, minor amendments of wording for improved 
language usage or addition or updates of links to other documents or web pages. 


Section 


(Version 2) 


Section 


(Version 1.6) 


Change made 


1.1. 
Figure 1 
 


1.1 
Figure 1 


- The step regarding the calculation of the volume of the 
substance has been moved prior to the determination of the 
use of the substance as an isolated intermediate. 
- Reference to the expiry of the first registration period for 
phase-in substances has been included. 


1.2 
 


1.2 - The concepts of data sharing and joint submission have 
been introduced. 
- The consequences of not registering within the required 
deadline are explicitly highlighted. 


- 1.3 - Previous section 1.3 has been deleted. 
1.3 1.4 - The explanation regarding the different types of substances 


(mono-constituent, multi-constituent and UVCB) has been 
deleted. A reference to the Guidance on substance 
identification is included instead. 
- Information regarding the registration requirements in the 
case of alloys has been added. 
- More detailed information regarding the registration of 
substances in articles is provided. 


2.1.1 1.5.1 - The title has changed. 
- The roles of the only representative, article producer and 
distributor have been included. 
- The term ‘formulator’ is clarified. 
- The subsection regarding customs boundaries have been 
moved to Section 2.1.2.2. 


2.1.2 1.5.2 - The title has changed. 
- The reference to the registration obligations of polymers in 
certain circumstances has been deleted. 


2.1.2.1 1.5.3 
1.5.3.1 


- The new section merges the content of the two previous 
sections. 
- The term ‘legal entity’ is further clarified. 


- 1.5.3.2 - The content of section 1.5.3.2 has been moved to section 
7.2.a. 


2.1.2.2 - - The content originates from the previous subsection on 
customs boundaries within section 1.5.1. 


2.1.2.3 - - New section explaining the registration obligations in case of 
manufacturing.  
- Responsibilities in case of toll manufacturing are also 
described. 


2.1.2.4 1.5.3.3 - A new example to illustrate the responsibility of registration 
in the case of import has been added. 
- Further clarification regarding the term ‘importer’ has been 
included. 
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Section 


(Version 2) 


Section 


(Version 1.6) 


Change made 


2.1.2.5 1.5.3.4 - The need for a non-EU manufacturer to provide the only 
representative with up-to-date information on the list of EU 
importers has been reworded as a recommendation. Other 
options are considered to keep the only representative 
informed. 
- The scope of the previous subsection on the tasks of the 
only representative has been changed to cover exclusively the 
registration obligations. 
- The information regarding pre-registration by an only 
representative has been moved to section 4.2. 
- The requirement to submit a new registration dossier in case 
of change of only representative without agreement of the 
earlier one has been eliminated. 
- The requirement to submit separate registrations by an only 
representative is further clarified. 


2.2.1 1.6.1 - The content has been restructured. 
- The requirement to provide information of the substances in 
the bulk and nanoform where applicable has been included.  


2.2.2.1 1.6.3.1 - The content has been streamlined. 
- A reference to the specific legislation applicable to 
radioactive substances is included in a footnote.  


2.2.2.4 1.6.3.4 - The content has been streamlined. 
2.2.2.5 1.6.3.5 - The definition of intermediates has been included.  
2.2.3 1.6.4 - The content has been restructured. 


- Reference to the authorisation and restriction obligations is 
included. 


2.2.3.1 1.6.4.1 - The scope of the exemption in substances used for food or 
feedingstuffs is further clarified. 
- The application of the exemption to exports and imports is 
clarified. 


2.2.3.2 1.6.4.2 - The application of the exemption in medicinal products to 
exports and imports is clarified. 
- References to the authorisation requirement under REACH 
are deleted to avoid misunderstandings. 


2.2.3.4 1.6.4.4 - The example regarding Annex V exemption has been 
deleted. A reference to the Guidance on Annex V is introduced 
instead. 


2.2.3.5 1.6.4.5 - Reference to the criteria to determine the sameness of 
substances has been introduced. 
- The requirements to benefit from the exemption in the case 
of recovered substances are further clarified. 
- Additional information on the Guidance on waste and 
recovered substances is added. 


2.2.3.6 1.6.4.6 - Reference to the criteria to determine the sameness of 
substances has been introduced. 
- The conditions to benefit from the exception regarding the 
supply chain of the re-imported substance have been clarified. 
- Reference to the requirements regarding information in the 
supply chain has been introduced.  


2.2.3.7 1.6.4.7 - A definition of polymer is provided. 
- The conditions for the registration of monomers are 
explained. 


2.2.3.8 1.6.4.8 - The title has changed. 
- The threshold of one tonne per year for PPORD notification is 
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Section 


(Version 2) 


Section 


(Version 1.6) 


Change made 


clarified. 
- The requirement to identify the customers included in the 
exemption is included. 


2.2.4.1 1.6.5.1 - The title has changed 
- The fact that microorganisms are outside the scope of 
REACH is clarified in a footnote. 
- The conditions under which substances used in biocidal 
products are regarded as registered are further clarified.  
- Reference to the inclusion of information regarding 
substances used in biocides in ECHA’s database has been 
deleted. 


2.2.4.2 1.6.5.2 - The title has changed. 
- The fact that microorganisms are outside the scope of 
REACH is clarified in a footnote. 
- The conditions under which substances used in plant 
protection products are regarded as registered are further 
clarified. 
- Reference to the inclusion of information regarding 
substances used in plant protection products in ECHA’s 
database has been deleted. 


2.2.5 -  - New section on intermediates. 
2.2.6 1.6.2 - Further information is provided regarding the volume to be 


registered. 
2.2.6.1 1.6.2.1 - Information regarding the calculation of the tonnage in case 


of intermediates has been moved to the next section 2.2.6.2. 
2.2.6.2 1.6.2.1 - The information regarding the submission of information for 


a substance manufactured or imported for several uses 
(PPORD, intermediate and other uses) is deleted. 
- Further clarification on the determination of the information 
requirements for intermediates is included. 
- The information on the calculation of the volume in case a 
substance is intended to be released from an article has been 
moved to section 2.2.6.3. 


2.2.6.3 1.6.2.2 - Information on the volume to be used for the definition of 
the information requirements has been added. 
- Information on the calculation of the volume in case a 
substance is intended to be released from an article has been 
included here. 


2.2.6.5 1.6.2.3 - The examples provided in section 1.6.2.3 have been moved 
to section 2.3.2. 


2.3.1.1 1.7.1.1 - Reference to the pre-registration deadline has been deleted. 
- The paragraph regarding NLP has been reworded.  


2.3.2 1.7.2 - The latest time for dossier submission is defined for each 
deadline. 
- The term ‘classified in accordance with Directive 
67/548/EEC’ is clarified. 
- An explanation of how to determine the deadline for 
registration is included. 
- The examples from previous section 1.6.2.3 have been 
moved here. 
- The tonnage to be used for the determination of the 
information requirements has been defined in each example. 


3.1 - - Introduction to the information requirements. 
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Section 


(Version 2) 


Section 


(Version 1.6) 


Change made 


3.1.1 8.1.1 - The text has been streamlined. 
- Table 2 compiling the standard information requirements 
has been added. 
- A reference to the available guidance is included.  


3.1.2 8.1.2 - The content has been streamlined. 
- 8.1.3 - Section 8.1.3 has been deleted. 
- 8.1.3.1 - Section 8.1.3.1 has been deleted. 
- 8.1.3.2 - Section 8.1.3.2 has been deleted. 
- 8.1.3.3 - Section 8.1.3.3 has been deleted. 
- 8.1.3.4 - Section 8.1.3.4 has been deleted. 
3.2.1 1.8.1 - The content has been streamlined.  


- The information regarding the format of the registration 
dossier has been moved to section 3.2.2. 
- The information regarding the different steps of the CSA has 
been deleted. All information on CSA can now be found in 
section 5.3. 


3.2.2 1.8.1 
8.2.1 


- Section 3.2.2 gathers part of the information on IUCLID 
provided previously in section 1.8.1 and 8.2.1. 


3.2.3 -  - Introduction to dossier submission. 
3.3 1.8.4 - The text regarding ‘Third Party Representative’ has been 


moved to section 4.1. 
- Clarification regarding the application of the joint submission 
requirement has been added. 


3.3.1 1.8.4.1 - Explanation regarding the lead and member dossier has 
been added. 
- A new table (table 3) showing the information requirements 
for the lead and member dossiers has been included. 
- The requirement for a potential registrant to form part of a 
joint submission when there are one or more previous 
registrants for the same substance is explained. 


3.3.2 1.8.4.2 - Further explanation regarding the chronology of dossier 
submission in case of opt-out is included. 


4.1 2.1 - The purposse of data sharing is defined. 
- The SIEF concept is introduced. 
- The importance of substance identification is highlighted 
- Information regarding ‘Third Party Representative’ is 
provided here. 


4..2 2.2 - Information regarding the pre-registration deadline has been 
deleted. 
- Information related to pre-registration of substances in 
articles has been added. 
- Information regarding pre-registration by an only 
representative has been moved here from previous section 
1.5.3.4. 


4.3 - - New brief section on SIEF formation.  
4.4 2.3 


2.3.1 
2.3.2 


- The content has been restructured. 


4.4.1 2.3.3 
2.3.3.1 
2.3.3.2 
2.3.3.3 
2.3.4 


- The content has been restructured. 
- Information regarding substance identity has been added. 







124 
Guidance on registration 
Version 2.0    May 2012   


 


Annankatu 18, P.O. Box 400, FI-00121 Helsinki, Finland | Tel. +358 9 686180 | Fax +358 9 68618210 | echa.europa.eu 


Section 


(Version 2) 


Section 


(Version 1.6) 


Change made 


4.4.2 2.3.5 - The requirement for a registrant to form part of a joint 
registration if the same substance has been previously 
registered is explicitly included. 


5 8 - The content has been restructured. 
5.1 8.2 


Table 3 
- The content has been restructured. 


5.2 8.2.2 - The content has been streamlined. 
- 8.2.2.1 


8.2.2.2 
- These sections have been deleted. 


5.2.1 8.2.2.3 - The content has been restructured. 
- The recommendation to only representatives to include the 
list of importers in their registration dossiers is deleted. 


5.2.2 8.2.2.4 - The possibility to submit several classifications in a joint 
submission is included. 


5.2.3 8.2.2.5 - The minimum data to be reported in IUCLID on 
manufacture, use and exposure are defined. 
- Information on how to report the tonnage has been moved 
to section 5.2.3.1. 


5.2.3.1 8.2.2.5 - Information on how to report the tonnage has been moved 
here. 
- The content has been streamlined. 


5.2.4 8.2.2.6 
8.2.2.6.1 
8.2.2.6.2 
8.2.2.6.3 
8.2.2.6.4 


- The information regarding the reporting of the intrinsic 
properties of the substance has been streamlined and is 
included now in section 5.2.4. 


5.2.5 8.2.2.7 - The content is streamlined. 
- The information to be included on the guidance on safe use 
is defined. 


5.2.6 8.2.2.8 - The content is streamlined. 
5.2.7 8.2.2.8 - The content is streamlined. 
5.3 8.2.3 - Table 5 is included. 


- Information regarding CSR IUCLID plugin has been deleted. 
5.3.1.1.1 8.2.3.1.1 - Reference to the exemption for food contact materials and 


cosmetic products is included.  
5.3.1.1.4 8.2.3.1.4 - A footnote regarding the inclusion of the assessment in 


IUCLID 5 has been included. 
5.3.1.3 8.2.3.3 - The qualitative and semi-quantitative risk characterisation is 


mentioned. 
- 8.2.4 


8.2.4.1 
8.2.4.2 


- Practical instructions on how to prepare a dossier in case of 
a joint submission can be found now in section 11.3. 


5.3.2 
5.3.2.1 


- - New sections on Chesar tool. 


6.1.1 3.1.1 - Reference to the responsibility of the supplier to keep the 
SDS updated is included. 


6.2 3.2 - The information regarding the C&L inventory has been 
updated. 


7 4 
9 


- The information in previous section 4 & section 9 has been 
streamlined and merged in section 7. 
- The information regarding the update as a result of an 
incomplete initial submission has been deleted. This is 
included now in section 10.3.3 within the completeness check 
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Section 


(Version 2) 


Section 


(Version 1.6) 


Change made 


procedures. 
- The information regarding the change of legal entity has 
been moved here from previous section 1.5.3.2. 


8 5 - The list of cases subject to appeal has been updated to 
include all cases defined in REACH. 


9 6 - Clarification regarding the size of the company to be 
reported by only representatives is added. 
- Reference to SME status verification by ECHA is included. 
- Clarification related to the fee to be paid in the case of 
update is added. 


10.4 7.3 - Information has been added regarding the consequences in 
case the registrant fails to submit or complete his registration 
dossier within a set deadline. 


10.7 7.6 - Clarification regarding the process in the case of a 
registration update. 


Part II - - Sections 11, 12, 13 and 14 in Part II provide practical 
information to registrants on how to prepare and submit a 
dossier to ECHA. 
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PREFACE 


 


This document describes the information requirements under REACH with regard to substance 
properties, exposure, use and risk management measures, and the chemical safety assessment. It is 
part of a series of guidance documents that are aimed to help all stakeholders with their preparation 
for fulfilling their obligations under the REACH regulation. These documents cover detailed 
guidance for a range of essential REACH processes as well as for some specific scientific and/or 
technical methods that industry or authorities need to make use of under REACH. 


  


The guidance documents were drafted and discussed within the REACH Implementation Projects 
(RIPs) led by the European Commission services, involving stakeholders from Member States, 
industry and non-governmental organisations. These guidance documents can be obtained via the 
website of the European Chemicals Agency (http://echa.europa.eu/web/guest/support/guidance-on-reach-and-
clp-implementation). Further guidance documents will be published on this website when they are 
finalised or updated. 


 


This document relates to the REACH Regulation (EC) No 1907/2006 of the European Parliament 


and of the Council of 18 December 20061 and its amendments as of 31 August 2011. 


                                                 


1 Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the 
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals 
Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93 and Commission 
Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 
93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396, 30.12.2006). 



http://echa.europa.eu/web/guest/support/guidance-on-reach-and-clp-implementation

http://echa.europa.eu/web/guest/support/guidance-on-reach-and-clp-implementation
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R.19 UNCERTAINTY ANALYSIS IN THE CHEMICAL SAFETY ASSESSMENT 


R.19.1 Introduction 


R.19.1.1 Objectives of this chapter on uncertainty analysis 


This chapter provides guidance on dealing with uncertainty in the chemical safety assessment and 
outlines methods for making an uncertainty analysis. The underlying principle is that a tiered 
approach should be followed and that the amount of detail should be proportionate to the level of 
uncertainty and its potential impact on the risk characterisation. 


The guidance has been written according to the principles outlined in the World Health 
Organisation's (WHO) "Draft guidance document on characterizing and communicating uncertainty 
in exposure assessment" (WHO-IPCS, 2006). It is important to note that the WHO document was 
written specifically for exposure assessment, whereas this chapter necessarily has a broader scope 
because both exposure and effects data need to be considered in a chemical safety assessment. 
However, the same general principles apply in terms of the approach to uncertainty analysis. 


Section R.19.1.2. of this chapter provides a brief introduction to the role of uncertainty in risk 
assessment, and explains why it is an important part of the REACH process. Section R.19.2 then 
goes on to outline a number of key concepts in uncertainty analysis, which are aimed to help the 
reader better understand the nature of uncertainty within risk characterisation under REACH. This 
outline includes a classification of different sources of uncertainty, distinguishing between 
uncertainty and variability.  


Section R.19.3 continues by providing a more detailed framework for carrying out a stepwise, tiered 
approach to uncertainty analysis that may be followed when analysing uncertainty in the chemical 
safety assessment. It outlines specific techniques for making qualitative, deterministic, and 
probabilistic uncertainty analyses, and provides criteria for deciding which of these approaches 
might be suitable under specific circumstances. 


Section R.19.4 suggests approaches for reporting and communicating uncertainty in the chemical 
safety assessment 


R.19.1.2 Role of uncertainty analysis in the chemical safety assessment 


Each of the main components of chemical safety assessment (hazard assessment, exposure 
assessment and risk characterisation) involve the derivation or estimation of certain parameters, 
values, assumption and qualities about the nature of a substance and the situation(s) in which it is 
used. These include hazard endpoints about intrinsic properties of a substance, estimates used in the 
prediction or measurement of exposure in the environment or human population, and estimates of 
risk. 


Inevitably, there are uncertainties at each stage of this process. For example there is an inherent 
degree of uncertainty in the quantification of hazard properties according to experimental method 
used. There is uncertainty when a series of estimations are used to define an exposure scenario. 
Wherever mathematical models are used to determine predicted exposure, the specific assumptions 
also introduce a degree of uncertainty. 
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Therefore, in order to produce a chemical safety assessment which is robust, reliable and adequate, 
it is useful to consider the degree of uncertainty in each part of the assessment. 


In general terms, the amount of input required in an uncertainty analysis, and the importance of its 
contribution to the chemical safety assessment, will depend on the specific circumstances (see 
Section R.19.3.1.3 For example, it would not add much practical value to a chemical safety 
assessment to provide a detailed probabilistic uncertainty analysis for a substance which has a full 
data set, few hazardous properties, minimal exposure and a risk characterisation ratio (RCR) which 
is significantly less than 1. 


On the other hand, for a more problematic substance a stepwise and thorough analysis of 
uncertainty produced and presented in accordance with the principles laid out in this chapter could 
significantly increase the robustness of the chemical safety assessment. This is discussed further in 
Section R.19.3.1.3 'Circumstances under which an uncertainty analysis is recommended'. 


Ultimately, the importance of uncertainty analysis to each individual chemical safety report will 
depend on the specific circumstances and will be a matter of judgement for the reports author(s). 
Section R 19.3 of this Chapter outlines a tiered approach for carrying out an uncertainty analysis, 
starting with a basic qualitative approach and continuing if appropriate to more complex techniques 
like deterministic and probabilistic analysis.  


Finally, it should be noted that this document may act as a good reference for those developing 
CSA/CSR tools for conducting (part of) the CSA. The documentation behind such tools should be 
transparent, including assumptions and uncertainties in the approaches taken in order to clearly 
communicate the application range of the tool to the user.  


R.19.2 Key concepts in uncertainty analysis 


R.19.2.1 Sources of uncertainty 


As explained in the previous chapter, there are uncertainties at each stage of the chemical safety 
assessment: 


 Hazard assessment: the degree of uncertainty in the measure of (no) effect, 
 Exposure assessment: the degree of uncertainty in the exposure estimate (predicted or based 


on measurements), 
 Risk characterisation: the degree of uncertainty in the risk estimate. 


These uncertainties can be classified into three categories as indicated in the WHO-IPCS document 
(2006). It should be noted that the WHO document was written specifically for exposure 
assessment; however it is possible to broaden its concepts to the chemical safety assessment in 
general (including the hazard assessment and the risk characterisation). These three broad 
categories of uncertainties are scenario uncertainty, model uncertainty and parameter uncertainty. 


Scenario uncertainty 


Scenario uncertainty is the uncertainty in specifying the scenario(s) which is consistent with the 
identified use(s) of the substance. This uncertainty relates mainly to the level of accuracy of the 
scenario description. 
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Scenario uncertainty includes descriptive errors (e.g. wrong or incomplete information), 
aggregation errors (e.g. approximations for volume and time), errors of assessment (e.g. choice of 
the wrong model), and errors of incomplete analysis (e.g. overlooking an important exposure 
pathway). 


Model uncertainty 


Model uncertainty is the uncertainty in the adequacy of the model used with the scope and purpose 
of the assessment. In risk assessment, mathematical and statistical models are often applied to 
represent an exposure or hazard process though a model is always a simplification of reality. 


Model uncertainty is principally based upon extrapolation (i.e. use of a model outside the domain 
for which it was developed), modelling errors (i.e. non-consideration of parameters in the model 
structure itself, assumption of well-mixed phases etc.) and dependency errors (i.e. lack of 
consideration of correlations between parameters). 


Parameter uncertainty 


Parameter uncertainty is the uncertainty involved in the specification of numerical values. Risk 
assessment involves the specification of values for parameters, either for direct determination of the 
exposure/effect or as input for mechanistic, empirical or distribution based models which are used. 
The uncertainties surrounding these values are very common due to lack or insufficiency of data. 


Parameter uncertainties include:  


- Measurement errors: 


e.g. influence of the methodology used, errors in the analytical method used to measure chemical 
concentration, technical inadvertence; 


- Sample uncertainty: 


representativeness of the data set, e.g. a small sample may not give the entire range of values 
found in reality; the sample may be biased towards lower or higher values as a result of the 
selection criteria used to take the sample; averaging methodologies; 


- Selection of the data used for assessing the risk: 


i.e. use of default data (e.g. TGD (technical guidance document) default data are frequently used 
for exposure assessment) or choice of the dose descriptor (i.e. uncertainty in choosing one data 
among others for risk assessment purpose); 


- Extrapolation uncertainty:  


i.e. use of alternative methods (e.g. QSAR, in-vitro test, read-across for similar substances) or use 
of assessment factors (e.g. inter-species, intra-species, acute to chronic, route to route, lab to field 
extrapolation). 


Classification using the three categories defined above is not as strict as it may seem. In some cases, 
uncertainties may in practice arise in overlapping areas. For instance, numerical values of model 
parameters are often determined from the calibration of a model against some dataset. In this case, 
the parameter values may be uncertain both to the extent that this calibration dataset suffers 
uncertainty in measurement (parameter uncertainty) and that the model which is calibrated is not 
adequate for the situation (model uncertainty). 
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In order to identify the main sources of uncertainty involved in the chemical safety assessment, a 
checklist is provided in Section R.19.3.2. 


R.19.2.2 Uncertainty and variability 


In many recent uncertainty studies, the difference between variability and uncertainty in the risk 
assessment is emphasised (Jager et al. 2001a, Verdonck et al., 2005). 


Uncertainty can be caused by limitations in knowledge (e.g. limited availability of empirical 
information), as well as biases or imperfections in the instruments, models or techniques used. An 
example is an emission estimate that is based on a reasonable-worst case assumption. The limited 
knowledge about this factor could be improved (and uncertainty decreased) by site-specific 
knowledge or measurements. This matters because the real emission (and associated exposure) can 
differ from the presumed worst-case emission. Consequently, as the quality of data and models 
improves, the amount of uncertainty decreases. Thus, uncertainty can be reduced by developing an 
improved knowledge base. 


Variability, on the other hand, refers to variation that exists in the real world. It is an inherent 
property of a system that can not actually be reduced thanks to further information. There are 
various sources of variability such as: 


- Inter-species variability; 


- Intra-species variability (e.g. due to age, sensitivity, physiology, behaviour…); 


- Variability in environmental characteristics (e.g. temperature, wind, homogeneity…); 


- Variability in time and space. 


Therefore one of the main differences between uncertainty and variability is the fact that uncertainty 
is often reducible through further information, whereas variability is not. However, what can be 
done is to reduce the uncertainty in our knowledge about the actual variability (Jager et al. 2001a, 
EUFRAM 2005). 


R.19.3 Uncertainty analysis in the chemical safety assessment 


R.19.3.1 Qualitative, deterministic and probabilistic analysis: introduction to the tiered 
approach 


Section R.19.1.2 introduced the concept that uncertainty analysis can be a useful tool for increasing 
the robustness, reliability and adequacy of the chemical safety assessment. This section provides 
further details on uncertainty analysis, and discusses the circumstances under which it would be 
worthwhile to include the detailed results of an uncertainty assessment in the chemical safety report. 
The section goes on to introduce the concept of a tiered approach to uncertainty analysis, starting 
with basic qualitative assessment and continuing, if appropriate, to more detailed deterministic and 
probabilistic techniques. Subsequent sections (Sections R.19.3.2 to R.19.3.4) provide more detailed 
guidance on how to carry out each of these types of uncertainty analysis. 


Two important factors that can influence the need for uncertainty analysis are (i) the risk 
characterisation ratio and (ii) the techniques that have been used to derive it. This is discussed 
further in the following subsections. 
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R.19.3.1.1 The risk characterisation ratio 


Fundamentally, uncertainty is important in the chemical safety assessment because of its potential 
impact on the outcome of the risk characterisation. In Part E of the Guidance risk is usually 
characterised by means of a deterministic quotient of exposure and effects: 


 a comparison of the exposure of each exposed human population (whether measured or 
calculated) with the appropriate derived no-effect level (DNEL)  


 a comparison of the predicted environmental concentration (PEC) in each environmental 
compartment with the corresponding predicted no-effect concentration (PNEC)  


The REACH regulation states that for any exposure scenario, the risks to humans and the 
environment can be considered to be adequately controlled, throughout the lifetime of the substance 
that results from manufacture or identified uses, if: 


 the exposure levels do not exceed the appropriate DNEL or PNEC  


 the likelihood and severity of an event occurring due to the physicochemical properties 
of the substance is negligible 


Therefore, the resulting risk characterisation ratios (RCR) from the comparison of the human and 
environmental exposure with the corresponding no effect levels are a major driver in risk 
characterisation and chemical safety assessment, and the RCR uncertainty will also be an important 
output of uncertainty analysis. 


It should be noted that under certain circumstances it may not be possible to derive a risk 
characterisation ratio, for example where the DNEL or PNEC cannot be calculated. Under other 
circumstances, it may not be necessary to carry out the exposure assessment or risk characterisation 
because the substance does not meet the criteria for any of the Article 14(4) hazard classes, categories or 
properties2, although an exposure assessment would still be required if a case has been made for 
exposure based waiving. The current paper mainly addresses the situation where a DNEL/PNEC 
can be derived, but the general principles could also be applied if a qualitative or semi-quantitative 
risk characterisation is conducted. 


R.19.3.1.2 Validated methods versus non-standard techniques 


Another factor which can influence the need to carry out an uncertainty assessment relates to the 
type of regulatory tools that have been used to derive the input parameters and estimates of effects 
and exposure. If the registrant has developed higher tier methods to generate exposure or effects 
estimates and novel or non-standard techniques have been used then an uncertainty analysis might 
be a useful part of the documentation provided to justify the approach within the CSR. 


                                                 


2  
 hazard classes 2.1 to 2.4, 2.6 and 2.7, 2.8 types A and B, 2.9, 2.10, 2.12, 2.13 categories 1 and 2, 2.14 


categories 1 and 2, 2.15 types A to F 
 hazard classes 3.1 to 3.6, 3.7 adverse effects on sexual function and fertility or on development, 3.8 effects 


other than narcotic effects, 3.9 and 3.10 
 hazard class 4.1: 
 hazard class 5.1; 
 or PBT, vPvB properties. 
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R.19.3.1.3 Circumstances under which an uncertainty analysis is recommended 


Uncertainty analysis is of most potential benefit in situations where RCR is close to the regulatory 
trigger value (above or below a RCR of one), and more insight is needed in the robustness of the 
risk characterisation. It might also be of benefit in some situations where the RCR is close to the 
trigger value but non-standard methods have been used to derive the relevant values, or where the 
registrant simply wants to carry out their own uncertainty analysis to improve their characterisation 
of the risk. 


For example, in situations where the RCR has been derived by non-standard methods and is below 
but close to the regulatory trigger, then the inclusion of an uncertainty analysis within the chemical 
safety report could considerably increase the robustness of the chemical safety assessment. 


Therefore, the need to consider uncertainty depends on a range of circumstances related to the 
absolute value of the RCR; its method of calculation; and the level of uncertainty in the assessment.  


Uncertainty analysis is recommended for use in the following types of situations: 


 RCR > 1. Where the RCR exceeds 1, it will clearly be necessary to refine the assessment. 
Under these circumstances, uncertainty assessment can help the registrant to identify and 
target the main sources of uncertainty in the chemical safety assessment for subsequent 
refinement in higher tier approaches. Additionally, the assessment can be used to improve 
the characterisation of the risk. 


 When non-standard, non-guideline approaches have been used. Under these circumstances, 
a registrant might include an uncertainty analysis as part of the supporting documentation 
justifying the use and applicability of a non-standard risk characterisation method. 


 Even where the RCR is less than but close to 1 and standard approaches have been used in 
accordance with the TGD, a registrant might choose to carry out a qualitative uncertainty 
analysis to help satisfy themselves that their chemical safety assessment is robust and 
adequate. 


Figure R. 19-1 below outlines the general circumstances under which an uncertainty analysis would 
be recommended. In the first pathway of the diagram the initial chemical safety assessment shows 
that the risks are not adequately controlled (e.g. the RCR > 1). Under these circumstances, 
uncertainty analysis is recommended as a useful guiding tool to help target identify which 
parameters in the chemical safety assessment possess the greatest uncertainty or might be resulting 
in an exaggerated overestimation of risk. 


In the second pathway, the risk is considered to be under control but either the RCR is close to 1 
and/or major uncertainties are envisaged (for example due to the use of non-standard approaches to 
the chemical safety assessment) and so the uncertainty analysis is recommended to test the 
robustness of the RCR and as a way of demonstrating a low likelihood that the risk has been 
underestimated and that the RCR might exceed 1.  
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ROLE OF UNCERTAINTY ASSESSMENT


Tier 1 RA


Risk under control?


UNCERTAINTY ANALYSIS


Higher tier RA


Recommended 
as guiding tool


NO


YES Close to acceptability
threshold and/or 


major uncertainties envisaged?


UNCERTAINTY ANALYSIS


Recommended to 
increase robustness


YES


Risk is 
under control


NO


 


Figure R. 19-1 Circumstances where an uncertainty analysis is recommended. 


R.19.3.1.4 The stepwise approach 


It should now be clear that it is not practical or necessary to conduct a detailed analysis of 
uncertainties in every chemical safety assessment. On the contrary, the amount of effort and detail 
should be proportionate to the needs. For these reasons, a stepwise approach to uncertainty analysis 
is recommended, as follows. 


At the most basic level the standard chemical safety assessment accounts for uncertainty by using 
conservative assumptions and default values, for instance following specific Tier 1 methods 
recommended in the exposure estimation Chapters R.14 to R.18. Where this results in the risks 
being clearly and robustly addressed, this is sufficient and no further analysis is considered 
necessary. 


At the next level (Level 1), all significant parameters are considered at least qualitatively. To gain 
additional insights, sensitive input parameters may be treated both deterministically (Level 2) and 
probabilistically (Level 3) (WHO-IPCS, 2006). 


Therefore, the stepwise approach to uncertainty analysis may begin at Level 1 by treating all 
uncertainties qualitatively; this may be sufficient, if the outcome is clear enough for risk managers’ 
purposes. Otherwise, those uncertainties which appear critical to the outcome may be analysed 
quantitatively; this can be done deterministically or, if necessary and feasible, probabilistically. 


The benefits of progressing from lower to higher levels of uncertainty analysis are illustrated for a 
hypothetical example in Figure R.19-2. Higher tiers of uncertainty analysis lead to better 
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understanding and characterisation of uncertainty; this may show that the uncertainty is less than 
was assumed at lower tiers, but variation may be greater. Higher levels progressively refine the 
characterisation of uncertainty and variability, and enable the assessor to give a more realistic 
estimate of the likelihood of the RCR being exceeded. This approach is outlined in Figure R.19-2. 
At level 0, a point estimate is derived using agreed conservative assumptions and default values, for 
instance following specific methods recommended in the TGD. As has been previously described, 
the impact of uncertainty is considered to be implicitly built into this estimate by the use of these 
conservative assumptions. However, in this example the RCR is greater than one and so further 
work is clearly required to refine the risk assessment. 


At Level 1 a qualitative uncertainty analysis can be used to refine the estimate of exposure and 
estimate an indicative range of unquantifiable uncertainties. In this specific example, the point 
estimate and the upper end of the indicative range do not demonstrate adequate control of the risk. 


At Level 2, a deterministic approach uses different combinations of assumptions to make a range of 
point estimates, which in this example fall around the RCR value of 1 and provide more 
quantitative information about the sensitivity of the RCR to specific parameterisation. 


Finally, at Level 3 a probability distribution is derived which provides statistical information about 
the likelihood that the RCR will be exceeded under specific circumstances and according to the 
parameterisation used. 


 


Figure R.19-2 Illustration of the benefits of progressing from lower to higher levels of 
uncertainty analysis. 


The solid circles represent point estimates of exposure. The dotted lines represent the indicative 
range of exposure (after EFSA, 2006) 


Level 1 – Qualitative assessment 


Level 1 treats all uncertainties qualitatively. For qualitative analysis, it is proposed to list the 
different sources of uncertainty and or variability. These sources can be classified in order to 
identify the main uncertainties and ways to refine the CSA. Uncertainties assessed at Level 1 may 
be communicated by listing or tabulating them, together with an indication of their direction and 
magnitude (see part C of Section R.19.3.2 for the definitions of direction and magnitude). In 
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addition, it will generally be desirable to give a more detailed discussion in the text of the more 
important uncertainties, and of their combined effect on the assessment outcome. Further details 
and possible formats for this are given in Section R.19.3.2. 


Level 2 – Deterministic assessment 


Uncertainties assessed at Level 2 (deterministic) generate alternative point estimates, by making a 
series of reasonable worst-case assumptions for the determination of the exposure and by the use of 
varying factors for the determination of the hazard. Reasonable worst case assumptions can be 
incorporated in different ways, e.g. built into the exposure model, based on expert judgment (‘I 
have never observed a factor X  lower than Y)  or on a quantitative measure (e.g. 95th percentile 
estimates for use as input data for modelling of environmental exposure).  


Deterministic approaches can be thought of as a simplified sensitivity analysis. Further information 
on deterministic approaches and their application in the chemical safety assessment is given in 
Section R.19.3.3. 


Level 3 – Probabilistic assessment 


Uncertainties assessed at level 3 (probabilistic) include a probabilistic assessment of those 
uncertainties which appear critical to the outcome of the chemical safety assessment.  Probabilistic 
approaches enable variation and uncertainty in effects and/or exposure and the resulting risk to be 
quantified, mainly by using probability distributions instead of fixed values in risk assessment. 


 The results of a probabilistic risk assessment (PRA) are also shown as distributions. This 
allows the assessor to see the most likely impact (expressed as the RCR), but also within 
which ranges. This could potentially provide a better basis for making decisions about 
further iterations of the CSA.  


In addition, output from a probabilistic assessment will often include a sensitivity analysis, 
identifying major contributors to variability and uncertainty in the estimated exposure. Note 
however that Assessment Factors will be derived and fixed according to the TGD. 


More detailed information on the use of probabilistic uncertainty analysis is provided in Section 
R.19.3.4. 


R.19.3.1.5 How to use the results of the uncertainty analysis 


As discussed in Section R.19.3.1.3 the need to carry out an explicit uncertainty analysis is related to 
the degree of uncertainty in the risk characterisation and the RCR value. If an uncertainty analysis is 
considered needed, it can be carried out according to the tiered approach outlined in Section 
R.19.3.1.4 and using the specific methods in Sections R,19.3.2. to R.19.3.4 . 


Where the application of a tiered uncertainty analysis gives a clear indication that the risk is 
adequately controlled (e.g. an increased belief that the (distribution of the) RCR is less than 1), it 
would be sufficient to present the results of the analysis according to the recommended method. 
However, another possible outcome is that the uncertainty analysis simply provides evidence that in 
fact the RCR is 'marginal' or even that it might exceed 1 under specific realistic circumstances. In 
such a case, the results of the uncertainty assessment strongly indicate that the chemical safety 
assessment needs to be refined. 
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It is important to note that the uncertainty analysis may not only help to determine the degree of 
confidence in the RCR, but it can also help to identify which specific parameters should be targeted 
in a refined risk assessment. 


Figure R. 19-3 outlines a possible iterative approach for using the tiered uncertainty approach in the 
chemical safety assessment. 


RCRQualitative uncertainty 
analysis


Clear over-estimation of 
risk and RCR < 1?


Deterministic uncertainty 
analysis


Increased belief that risk is 
controlled


Probabilistic uncertainty 
analysis


Reduction of 
uncertainty 


sources


Refinement of 
Chemical Safety 


Assessment


Easy reduction of 
uncertainty sources?


YES


NO YES


Continue stepwise 
uncertainty analysis 
(see Section 3.1.4)


NO


Start


 


Figure R. 19-3 Possible approach to uncertainty analysis in the chemical safety 
assessment. 


R.19.3.2 Level 1 - Qualitative uncertainty analysis 


Baseline approach 


The Level 1 - qualitative evaluation of uncertainty consists of the identification of uncertainty 
sources and their qualitative characterisation. It aims at providing a comprehensive view of main 
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uncertainties as a basis for the risk assessment refinement or the application of quantitative 
uncertainty evaluations in Level 2 (deterministic) and/or Level 3 (probabilistic). Various methods 
for the qualitative evaluation of uncertainties have been developed, all of them consisting in a 
systematic screening and classification of all uncertainty sources (e.g. EFSA, 2006; WHO/IPCS, 
2006; Van der Sluijs et al. 2003, Petersen et al., 2003). A baseline approach to the qualitative 
assessment of uncertainty is described below and structured into six points. It is based on principles 
of maximum simplicity and workability, but should not stop the risk assessor from considering 
more structured and detailed assessment methods as reported in the fore mentioned guidelines and 
scientific papers. 


A) Systematic identification of uncertainties. Uncertainties can be separately assessed in the hazard 
assessment and the exposure assessment phases, and the assessment of the overall uncertainty be 
performed in the risk characterization phase. 


B) Uncertainties classification. As mentioned in the introduction chapter, sources of uncertainties 
can be aggregated into three groups, i.e. scenarios, model and input parameters, respectively. 
Moreover, two types of uncertainties should be distinguished, i.e. uncertainty and variability. 


C) Uncertainties evaluation. The risk assessor needs to know whether identified uncertainties 
potentially lead to underestimate or overestimate the risk, and to which extent. Therefore, each 
individual uncertainty source can be characterised in terms of direction and magnitude. "Direction" 
refers to any directional influence of an uncertainty on the assessment outcome (EFSA, 2006), i.e. 
the inclination for overestimation or underestimation of the risk. For example, if the uncertainty 
source implies the use of a conservative assumption, it tends to overestimate the risk. "Magnitude" 
refers to how much the specific uncertainty source potentially affects (underestimates or 
overestimates) the risk outcome. The main interest is not the uncertainty source itself (e.g. percent 
uncertainty of the input parameter) rather than the effect on the risk estimate (e.g. percent impact on 
the risk outcome).  


D) Criteria and scaling for evaluation. Indication of magnitude can be expressed using a simple 
qualitative scale, e.g. low, medium and high. Three useful ways of defining the magnitude scale are 
the following: 


i) the magnitude scale can be referred to the potential of that uncertainty source to increase 
the estimate above the level of concern (if known). This type of scale allows considering 
whether the combined uncertainties are large enough to affect the decision making based on 
the risk evaluation (EFSA, 2006); 


ii) the magnitude scale can be defined in relation to the magnitude of specific sources of 
uncertainties; for example, the smallest and largest contributors could be classified as "low" 
and "high" and all other uncertainties could be expressed relative to these (EFSA, 2006). 
While this scale supports a comparative assessment of source of uncertainty, it does not 
allow considering the combined effect of uncertainty sources on the risk outcome; 


iii) the magnitude scale can be defined with reference to the estimated variation of the risk 
outcome in terms, e.g., of orders of magnitude; for example, sources of uncertainty marked 
as "low", "moderate" and "high" may affect risk estimates by less than one order of 
magnitude, less than two orders of magnitude and more than two orders of magnitude, 
respectively (US-EPA, 1989). 


E) Evaluation of the overall uncertainty. In this scope the mathematical combination of magnitude 
estimates (e.g. scores) for each source of uncertainty would be misleading, while a subjective 
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consideration of the assessor would be preferred with account of correlation and dependencies 
among uncertainty sources (EFSA, 2006). 


F) Final outcomes. The final result of the qualitative uncertainty assessment should be the 
identification of most relevant sources of uncertainty and technical means for reducing them, as 
well as the evaluation of the overall effect of uncertainty sources on the risk estimate. In the case 
that the risk quotient is close to, but below limits of acceptability (RCR < 1), several potential 
outcomes of the qualitative uncertainty analysis are possible: 


i) there is clear evidence that risk is over-estimated, therefore there is increased belief that 
risk may be adequately controlled, 


ii) there is no clear evidence that risk is over-estimated, therefore a more detailed (e.g. 
quantitative) uncertainty analysis or a refinement of the risk assessment by reduction of 
uncertainties are recommended.  


The feasibility of reducing uncertainty sources depends on the type of uncertainty, the possibility of 
gaining further data and applying more reliable assessment methods. The application of quantitative 
uncertainty assessment (tier 2 and tier 3) is generally recommended in order to overcome 
judgmental biases. However, the qualitative uncertainty assessment should be always performed in 
order to out point the uncertainty sources to address in the quantitative evaluation and to consider 
those uncertainties that can not be quantified. 


Checklist of sources of uncertainty 


The systematic identification of potential sources of uncertainty can be supported by the use of 
checklists. For the sake of example, a rough checklist of main sources of uncertainty in the most 
general case is reported in Table R. 19-1 and Table R.19-2. More detailed checklists can be 
developed with specific regard to the type of considered risk (e.g. environmental, occupational, 
consumer), exposure category and type of considered effects (e.g. PBT assessment). 


Table R. 19-1 Major sources of uncertainty related to effect assessment.  


It should be noted that the adequacy of assessment factors is a source of uncertainty that has been 
addressed in the development of the TGD based on scientific state of art and agreed levels of 
conservatism, and is not expected to be re-considered on a case by case basis. 


Uncertainty group Sources of uncertainty 


Model uncertainty Adequacy of the model, e.g. QSAR, toxicokinetic and mechanistic models 
of effects: 


- oversimplification 


- dependency errors 


- use out of the validity domain 


Parameter 
uncertainty 
(physicochemical 
and hazard 


Measurement uncertainties, e.g.: 


- Low sample size 


- Measurement errors 
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Selection of data, e.g.: 


- Choice of the dose descriptor 


- Default values 


Extrapolation uncertainties, e.g.: 


- QSAR, QSPR (quantitative structure property relationships), Read-across, 
in-vitro test 


properties) 


Adequacy of assessment factors associated to uncertainty, e.g.: 


- Interspecies (from animal to human) 


- Acute to chronic 


- Route to route 


- Lab to field 


 


Table R.19-2 Major sources of uncertainty related to exposure assessment 


Uncertainty group Sources of uncertainty 


Scenario uncertainty Adequacy of exposure scenario assumptions, e.g.: 


- emission sources, (i.e. disregarding a relevant source of release 
during the manufacturing/use processes or the life-cycle) 


- exposed population (e.g. consumers, children) or ecological 
community 


- spatial and temporal setting (e.g. local, regional, short- or long- 
term) 


- environment of exposure (e.g. conceptual model of working place 
or natural environment) 


- Exposure pathway(s) / route (s) (e.g. disregarding  an important 
exposure pathway / route) 


- Exposure event(s) (e.g. magnitude and frequency of the event) 


- Assumed efficacy of risk management measures (e.g. usage) 


Model uncertainty Adequacy of the model used, e.g.: 


- oversimplification 


- dependency errors 


- application out of the validity domain 


Parameter and data Measurement uncertainties, e.g.: 
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- low sample size 


- measurement error 


Selection of data, e.g.: 


- conservativeness in estimation of emissions 


- choice of the exposure concentration used for the exposure assessment 


- adequacy of default values 


- assumed effectiveness of risk management measures 


Extrapolation, e.g.: 


 - read across for similar substances/scenarios 


uncertainty 


Variability, e.g.: 


- Environmental variability (temperature, wind, homogeneity 
etc.) 


- Variation in behaviour (related to exposure potential) 


- Variation in time and space, relating to any of the above 


 


A brief explanation of the sources of uncertainty included in the checklist is provided below.  


In the effect assessment major sources of uncertainty appear to be the estimation of physico-
chemical and hazard information. 


As far the physico chemical data are concerned: 


- it can be expected that uncertainty is most important when properties have to be estimated 
from QSPRs or other alternative estimation methods, 


- uncertainty may also be due to the selection of test data, test methods employed or to 
sample size (see “sampling and measurement uncertainties” later), 


- uncertainty in these parameters can (under selected, well-defined, chemical-specific 
conditions) be reduced considerably by more precise determination if considered critical 
(e.g., log Kow to estimate bioaccumulation potential). 


As far the hazard information is concerned: 


- although, in principle, the adequacy of assessment factor is a relevant source of uncertainty, 
it should be noted that assessment factors proposed by the TGD are the result of the analysis 
of the state of knowledge and widely agreed level of conservatism. It follows that the 
modification of assessment factors is not a generally accepted practice and should only 
possible based on the same TGD principles regulating the assessment factors derivation, 


- the analysis of uncertainty is especially recommended when hazard information is based on 
alternative test methods, because the relevance of their results has to be evaluated on a case 
by case basis, 
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- it is important to have a comprehensive understanding of the conservatism behind the 
assessment factor. 


In the exposure assessment, main uncertainties can be hidden behind the assumptions made in the 
exposure scenario or the measurements used. In the exposure scenario the main sources of 
uncertainty to be considered are linked to the emission and exposure of the substance, efficiency of 
risk management measures, and the pathway / route of exposure,  


Some specific considerations are the following: 


- a qualitative risk assessment is especially important for empirical/knowledge-based models. 
The model structure of an empirical model is not in the form of equations. However, the 
model structure of an empirical model can also be flawed, e.g. when an important parameter 
is not considered in the model, or the influence of a parameter is substantially over- or 
underestimated.  


- a large portion of uncertainty in modelling cannot be evaluated in a strict quantitative 
manner. The uncertainties of qualitative input parameters and of the logical structure of the 
model can in general only be discussed qualitatively. 


As far the input parameters are concerned: 


- uncertainties can arise in measurements. For example, not all of a physical sample during 
the chemical analysis may be recovered, which may lead to underestimated exposures. Some 
of the measurements may be below the limit of detection of the applied method and will 
therefore underestimate exposure if recorded as zero, or overestimate it if recorded as equal 
to the limit of detection. There may also be uncertainties in the reading of laboratory 
measuring devices and uncertainties as a result of some other aspect of laboratory process 
(e.g. sample preparation). The applied sampling protocols (e.g. EN 689) and good laboratory 
practice minimise these uncertainties. 


- most of the measured data received on exposure estimation are small data sets, and less than 
12 data points are not uncommon. For small sets of data points, statistical sampling 
uncertainties need to be considered when properties are estimated (e.g. the median or the 
90th percentile) for exposure data. The smaller the number of observations, the larger the 
uncertainties associated with any inferences that may be derived from them. 


- the most relevant question to ask is whether the data obtained are appropriate for the 
purposes of exposure assessments. The main question whether the data set is representative 
for the exposed population or natural community. Qualitative information on the data set 
will affect the interpretation of any inferences made from it. 


- Uncertainties can arise as a result of the method by which measurements are selected for 
inclusion in the data set, particularly if data are pooled before or during the risk assessment 
process. A random or stratified sampling strategy would give different percentile values, 
averages and spread in the data than the pooled data sets. If measurement data are pooled, it 
should be done in a transparent way. 


- When quality measured data are not available for a particular scenario, it may be possible to 
extrapolate from data from analogues using expert judgement. Due to the extrapolation 
process, the uncertainty in the estimation will increase. 


- It may seem that measurements always give more reliable results than model estimations. 
However, measured concentrations can have a considerable uncertainty associated with 
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them, due to temporal and spatial variations. Therefore, the availability of adequate 
measured data does not imply that PEC calculations are unnecessary. Both approaches 
complement each other in the complex interpretation and integration of the data.  


Example of qualitative evaluation of uncertainty 


An example for the qualitative assessment of uncertainties is reported in Table R. 19-3, where 
sources of uncertainty are grouped into scenario, model and input parameters uncertainties, each 
source of uncertainty is further classified into variability or uncertainty and then evaluated for 
direction and magnitude. The symbols + and – indicate overestimation and underestimation, 
respectively, and the scales from + to +++ and from – to --- indicate the magnitude (e.g. in a scale 
from 1 to above 3 orders of magnitudes). As it can be noted in Table R. 19-3, in many cases the 
direction of the uncertainty is not known and therefore expressed as +/-. 


Table R. 19-3 Example of table for the qualitative assessment of uncertainties 


 SOURCES OF UNCERTAINTY VARIABILITY 
OR 


UNCERTAINTY 


DIRECTION & 
MAGNITUDE 


Model  Source 1 VAR - 


Source 2 UNC +++ Input 
parameters  


Source n UNC ++/-- 


HAZARD 
ASSESSMENT 


Overall effect on hazard estimate 


E.g.: Mainly affected by overestimation from Source 2, which is uncertainty that may be reduced 
by… 


Scenario  Source 1 UNC ++ 


Source 2 VAR + Model  


Source 3 UNC +/- 


Source 4 UNC - Input 
parameters  


Source M  -- 


EXPOSURE 
ASSESSMENT 


Overall effect on exposure estimate 


E.g.: Mainly affected by overestimation from Source 1 and Source 2. Source 1 can be reduced by 
means…. Data on variability of Source 2 out line that adopted conservative assumptions are 
plausible only if… 


RISK 
CHARACTERI
ZATION 


Overall effect on risk estimate 


E.g.: The risk estimate appears to be overestimated mainly based on assumptions in exposure 
assessment, that may be revised on the basis of further investigation … 


Legend: +, ++, +++ = low, moderate and high overestimates; -, --, --- = low, moderate and high underestimates; VAR= 
variability; UNC= uncertainty 


Communication of the qualitative evaluation of uncertainty 


The reporting of the qualitative evaluation of uncertainties does not pose relevant problems of 
communication, since checklists, tables or matrices applied for the systematic analysis of 
uncertainty sources can be presented and easily interpreted by the reader.  
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R.19.3.3 Level 2 - Deterministic uncertainty analysis 


Baseline approach 


When a qualitative assessment indicates a sufficient likelihood that single or combined uncertainties 
could alter the risk management decision, then it may be useful to examine them quantitatively. 
This can be done by performing a scenarios analysis, i.e. by changing critical assumptions and/or 
input parameters and calculating the effect on the assessment outcomes. The aim is to evaluate 
whether the main uncertainties identified in the qualitative assessment might be large enough to 
alter the assessment outcome and change the risk management decision. Therefore, the 
deterministic uncertainty analysis can be seen as a simple sensitivity analysis method, with limited 
capability as far the number of parameters and the combined effects that can be considered. 


The outcome of the deterministic uncertainty assessment is the confirmation of robustness of the 
risk evaluation or the indication for the further reduction of uncertainty and refinement of the risk 
evaluation. 


The baseline procedure for the deterministic assessment of uncertainties can be the following: 


A) Selection of uncertainty sources. Based on the qualitative uncertainty assessment (Level 1), a 
limited group of uncertainty sources to be analysed in quantitative terms should be selected. 


B) Scenarios analysis. For the selected uncertainty sources a scenario analysis should be performed. 
It consists of defining two (e.g. use a worst case and an average case) or more scenarios differing 
for the most uncertain input parameters/assumptions according to various degrees of conservatism. 
The risk is then estimated for each scenario. 


C) Comparative analysis of risk estimates. In the case scenarios vary for one single assumption or 
parameter, the relevance of the uncertainty on that assumption or parameter will be investigated. In 
a combined scenario analysis where multiple uncertainty sources are varied in the best-case / worst 
case, the comparison of risk estimates may show the overall and the relative influence of the 
individual sources. 


D) Outcomes of the uncertainty analysis. Using the knowledge gained from the deterministic 
assessment of uncertainties, it should be decided whether additional information may significantly 
reduce the uncertainty and improve the accuracy of the RCR. Options are to collect more hazard 
information, more exposure information or better define the variability in the exposure scenarios. It 
should be considered that variability itself cannot be reduced, only better characterized. If 
necessary, additional RMMs can be considered to demonstrate adequately controlled risks. 


E) Reporting. The uncertainty analysis should be reported in the CSA outlining the main points of 
the assessment and its key results.  


Selection of uncertainty sources 


Selecting the uncertainty sources to be addressed (Step A) and how they can be combined in 
different representative scenarios (Step B) is often difficult. 


Criteria for the selection can be (a) the potential impact of that specific uncertainty on the risk 
estimation and (b), when the risk refinement is addressed, the possibility of reducing that 
uncertainty based on further investigations. In this scope, useful indications are provided by 
previous sensitivity analysis studies performed on the EUSES model. Based on previous studies of 
Jager et al. (1997, 1998, 2000) Verdonck et al. (2005) indicates that key parameters in EUSES for 
the estimation of the environmental exposure are tonnage, release scenario, biodegradability, 
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lipophilicity (Kow) and volatility. The availability of further sensitivity studies on updated version of 
EUSES and sensitivity studies on other exposure scenarios (e.g. occupational exposure) would be 
useful. 


Scenario analysis 


In the most common case two alternative scenarios are defined by selecting best cases and worst 
cases for assumptions and/or input values. In order to distinguish between variability and 
uncertainty sources, three scenarios can be developed (MERAG factsheet, 2007): 


1. The reasonable worst-case scenario accounts for all worst-case assumptions and parameters 
caused by both variability and uncertainty; 


2. The typical scenario account for the worst-case assumptions and parameters only caused by 
variability; 


3. The average scenario does not account for sources of variability and uncertainty. It is 
characterized by averages or medians for parameters. In some cases it can be judged not 
sufficiently protective for the environment and thus not considered. 


The outcomes of this approach are represented in Table R. 19-4, where PEC and PNEC outcomes 
of the three scenarios are reported on the Concentration axis. In this hypothetical case PNECs are 
always higher than PECs, even in the reasonable worst case scenario; this outcome of the 
deterministic uncertainty assessment would corroborate the belief that the risk is adequately 
controlled. In other cases the worst case scenario might show PNEC lower than PEC. In those cases 
the analysis of the plausibility of the worst case scenario provides an insight on the feasibility of 
uncertainty reduction options. The development of average, typical and worst case scenarios allows 
the distinction between uncertainty and variability: the difference in risk outcomes between the 
reasonable worst-case and typical scenario can be considered as a measure for uncertainty, while 
the difference between the typical and average scenario can be considered as a measure for 
variability.
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Figure R. 19-4 Deterministic risk assessment related to average, typical and reasonable 
worst case scenarios. 


The development of representative scenarios should be based on available data and expert judgment 
on the plausibility (or probability) of that assumption/parameter in the reality, with additional 
consideration of risk management consequences. This is because the plausibility or probability of 
the scenario determines the probability of the resulting exposure estimate, which in turn determines 
the level of certainty in managing the risk (EFSA, 2006). Therefore, the assessor should try 
alternative assumptions and a range of input values and report the resulting risk estimates together 
with an evaluation of their relative plausibility. Whereas the probabilistic risk assessment (Tier 3) 
allows quantifying this probability, the deterministic approach implies subjective evaluations only. 
Terms such as "probable", "low probability" etc. or numerical scales (e.g. a 1 in 10 chance) can be 
used. It is important to consider that the combination of multiple conservative assumptions can 
quickly lead to a scenario that is extremely conservative and even beyond the bounds of possibility. 


Communication of the deterministic evaluation of uncertainty 


The uncertainty evaluation can be reported separately for the effect assessment, the exposure 
assessment and the risk characterization. The rationale and attributes of different representative 
scenarios should be clearly reported, together with resulting risk estimates. As a minimum, the 
reporting of the deterministic uncertainty assessment should: 


- identify which uncertainties have been treated at Tier 2,  


- if only one uncertainty is quantified, present the alternative input values used, describe their 
relative plausibilities and give the corresponding exposure estimates, 


- if more than one uncertainty is quantified, present the alternative combinations of input values 
used, their relative plausibilities and the corresponding exposure, 


- a comparison of risk estimates should be reported with indication of which sources of 
uncertainty have most influence on the outcome.  
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It may be helpful to summarise the results in tables or graphs, showing the relation between input 
values and the resulting exposure or risk.  


R.19.3.4 Level 3 - Probabilistic Uncertainty Assessment 


The probabilistic assessment of uncertainty aims at defining the probability that that the RCR is 
exceeded, given the fact that both the effect and the exposure are probabilistic factors. While 
deterministic risk assessment methods try to overcome uncertainties by introducing worst case 
assumptions and lead to an assessment with an unknown degree of conservatism, probabilistic 
methods try to quantify uncertainties in probabilistic terms. The advantage of the probabilistic risk 
assessment is that of more accurate risk estimates consistent with the probabilistic nature of risk, 
whereas the constraints are that of being demanding in terms of data collection/availability, 
calculation effort and experience of the risk assessor. Other factors limiting the use of probabilistic 
techniques are the lack of guidance, and difficulties in risk communication. For these reasons, the 
probabilistic risk assessment is usually undertaken only for substances of high concern and large 
data availability. The application of probabilistic techniques may increase in the future along with 
the consolidation of guidance and the availability of simplified methods and software tools. A 
preliminary tentative of methodological guidance was made in EU within the EUFRAM 
programme (EUFRAM, 2005). 


A variety of approaches exist for probabilistic analysis of the risk (and associated uncertainty), 
including 1D and 2D Monte Carlo simulations, bootstrapping and Bayesian analysis, fuzzy 
arithmetic and probability bounds (e.g. European Commission 2003, Cullen and Frey 1999, US 
EPA 1997, IPCS/WHO 2006).  For a detailed description of these techniques the reader is referred 
to the sources cited above. Moreover, the uncertainty analysis of EUSES (Jager et al. 1997, 2000, 
2001a,b, Vermeire 2001, Lessmann et al., 2005) can serve as a template for such an analysis. 


The following Section R.19.3.4.1. and R.19.3.4.2 present general methodological aspects and an 
example of simplified method for the probabilistic risk assessment, respectively. 


R.19.3.4.1 General methodological aspects of the probabilistic risk assessment 


The probabilistic assessment of the risk (and associated uncertainty) implies the probabilistic 
estimation of the hazard, the exposure and the risk, as well as the analysis of sensitivity of different 
input parameters. 


Probabilistic approach to hazard assessment 


Uncertainty and variability of the effect need to be quantified. The interpretation of hazard is 
different between man and the environment: 


- for human effect data, the benchmark dose concept (Slob and Pieters, 1998; Vermeire 2001) 
can be used to determine the dose-response relationship for the most critical endpoint(s);  


- for ecotoxicological data, the SSD concept (Aldenberg and Jaworska, 2000; Aldenberg et al., 
2002) can be applied to fit the available ecotoxicological data of different species.  


Even though the standard TGD approach sometimes does not advocate these methods under certain 
data limitations, these accepted methods do provide the possibility (with standard software) to 
quickly determine the uncertainty and variability of the hazard assessment, even with limited data. 
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The outcome of the probabilistic estimation of the hazard can be expressed by a cumulative 
distribution similar to the red curve represented in Figure R. 19-5.  


Confidence intervals can be also calculated for the cumulative distribution (not represented in 
Figure R. 19-5). While the cumulative distribution mainly represents the variability (e.g. inter-
species variability in SSD), the width of confidence intervals mainly indicate the contribution of 
uncertainty sources. 


Probabilistic approach to exposure assessment. 


A probabilistic interpretation of measurements data in the environment can be performed. When the 
exposure is predicted by modelling, probabilistic methods are often used to quantify the 
propagation of the uncertainty associated to input parameters. 


Basic steps for the probabilistic estimation of the effects of uncertainty in model input parameters 
are the following: 


 Based on the knowledge obtained by the qualitative and/or quantitative deterministic 
uncertainty analysis, parameters to be treated in a probabilistic approach should be 
identified.  


 Uncertainty and variability of model input parameters should be described by appropriate 
distributions. This usually involves the collection of data, expert judgement and fitting 
distribution functions to data. Dependencies among model input parameters should be also 
taken into account. 


  Computations (e.g. Monte Carlo simulations) should be carried out to estimate the 
propagation of variability and uncertainty through the model. The model output will be also 
a probabilistic distribution shaped by uncertainty and variability. 


 The estimated exposure can be expressed by a probability distribution (e.g. the exposure 
concentration distribution, also indicated with ECD) similar to the bell shaped blue curve 
represented Figure R. 19-5). 


 Confidence intervals can be also calculated for the cumulative distribution (not represented 
in Figure R. 19-5). While the cumulative distribution mainly represents the variability (e.g. 
spatial and temporal variability of exposure), the width of confidence intervals mainly 
indicate the contribution of uncertainty sources. 


The uncertainties associated to scenarios and applied models are usually not treated with 
probabilistic methods. In principle, the probabilistic approach can be applied to different scenarios 
or models, and associated uncertainties can be evaluated as in the deterministic uncertainty analysis 
(Level 2). In alternative, different scenarios/models can be also assigned probabilities representing 
their relative plausibility. 


Probabilistic estimation of risk 


The risk characterization ratio is no longer a deterministic estimate, but a distribution from which 
the probability that an RCR of one is exceeded can be calculated. Since the risk is assumed to be 
not adequately controlled when the exposure predicted concentration exceeds the predicted no 
effect concentration (PNEC or DNEL for the environmental and the human health risk, 
respectively), the probabilistic risk estimation is based on the overlapping of the exposure and the 
effect distributions. In Figure R. 19-5, the area under the curve of this distribution is the expected 
risk, given the fact that both exposure and effect are distributed. The only number that needs to be 
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communicated is the expected risk, which is a single number. In some cases it will be possible to 
assume mathematical forms for the distribution of both effects and exposure, and to estimate 
parameters for both distributions. Exposure and effects distributions can then be combined 
mathematically to derive expressions of risks (an example is given in Section R.19.3.4.2.). In other 
cases the combination of effects and exposure distributions can be calculated numerically by means 
of a Monte Carlo analysis. 


Probabilistic risk assessment models yield distributions of model output that can be interpreted as a 
probability distribution of risk for predefined endpoints (Suter, 1993; Aldenberg et al, 2002). The 
correct interpretation of the risk prediction depends on the dimensions and units of both exposure 
and effect measures. This means that if the interest is the risk of acute mortality, both the ecological 
effect function and the exposure data distribution should be based on a relevant time scale, e.g. a 
48-hour exposure. This compatibility should be extended to aspects of time and space, to assure that 
the predicted risk is a realistic and relevant event. 
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Figure R. 19-5 Distribution of overlap between exposure distribution and (no-) effect 
distribution  


Exposure distribution (normal distribution on the left hand side) and (no-) effect distribution 
(cumulative normal distribution on the right). The smaller shaded curve results from multiplying 
exposure and effect functions. The area under the smaller curve is equal to the expected risk, when 
both exposure and effect are distributed: here 18.6% (Aldenberg, et al., 2002, Van Straalen, 1990, 
2002). 


 


Different approaches to the probabilistic analysis  


Different probabilistic risk assessment applications are possible that consider uncertainty in the 
hazard assessment, or the exposure assessment or both. 


28 







  CHAPTER R.19 – UNCERTAINTY ANALYSIS 


 29


If the interest is the probability that a no-effect level (PNEC or DNEL) is exceeded given 
uncertainty in exposure, the exposure concentration distribution (ECD) is compared to the no-effect 
level. The probability that the PNEC or DNEL is exceeded can then be read from the cumulative 
distribution function.  In this case, the output of the probabilistic CSA reflects our uncertainty that a 
specific no-effect level is exceeded.  


If the interest is the probability that a no–effect level is exceeded at a point estimate of exposure, 
given uncertainty in the no-effect level (due to inter-or intra species variation), the no-effect level 
distribution (e.g., SSD in ecotoxicology) is compared to the exposure level. In that case, the output 
of the probabilistic CSA reflects our uncertainty that a specific exposure leads to an effect. 


A more sophisticated assessment is possible when both the no-effect level and the exposure are 
expressed as probability distributions, as represented in Figure R. 19-5. This type of analysis was 
pioneered by Van Straalen (1990) and Cardwell et al. (1993) and has since then been refined and 
internationally proposed as the standard framework for probabilistic risk assessment. In Section 
R.19.3.4.2. below, we will show how the three cases can be united. 


Sensitivity analysis 


A sensitivity analysis can be computed to examine the contribution of each model input to variation 
and uncertainty in the output. Such a sensitivity analysis can provide insight into whether a real 
world system is sensitive to perturbations of some of its components or processes, assuming that 
such relationships are adequately represented in the model. This allows a ranking of the input 
parameters concerning their contribution to the overall uncertainty. Based on the outcome of 
probabilistic exposure assessment and the sensitivity analysis, uncertainties that can be reduced 
(e.g. by further investigation or risk management measures). A comprehensive description of 
sensitivity analysis techniques is provided by Saltelli et al. (2000).  


Variability and uncertainty propagation 


In principle variability and uncertainty should be treated separately, but it is rarely done in the 
common practice. For this purpose, a second order or 2-dimenional or embedded Monte Carlo 
simulation has been developed (Burmaster, 1996; Cullen and Frey, 1999). It simply consists of two 
Monte Carlo loops, one nested inside the other. The inner one deals with the variability of input 
variables, while the outer one deals with uncertainty. For each uncertain parameter value in the 
outer loop a whole distribution is created in the inner loop based only on variability.  


The cut-off probability 


A major remaining issue is that the cut-off probability for adequately controlled risks needs to be 
decided. The decisions will probably be different for environmental and for human RA purposes. 
This is essentially a decision for regulators and not a scientific issue. However, by using the same 
assumptions and safety factors as in the deterministic case for a PEC/PNEC of 1, a first impression 
of the residual risk can be made. Since these are the standard assumptions used so far, it seems 
reasonable to propose the residual risk as the cut-off probability.3 


Communication of the uncertainty in the CSA 


                                                 


3 Annex 3 of the RIP3.2 CSA study, Ch. 7 calculates a residual risk of about 1% for the Annex VI data set for the 
environment, which could be used as a tentative cut-off probability. For human RA, such as residual risk has not yet 
been determined. 
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The output of the probabilistic uncertainty assessment may consist in a large number of separate 
tables and graphs showing distributions and can be difficult to communicate by easy means. 
Probability distributions can be communicated in many ways, including: 


- probability density function, showing the relative probability of different values, 


- cumulative distribution, showing the probability of values below any given level, 


- exceedance (inverse cumulative) distribution, showing the probability of values above any 
given level, 


- summary statistics, e.g. mean or median estimates for the 97.5th percentile exposure together 
with one or more confidence intervals (e.g. 75, 90, 95 or 99% intervals); these may be 
presented numerically or graphically (e.g. box and whisker plots). 


Difficulties of interpretation could be partly circumvented by staying as close as possible to 
accepted output formats of a risk assessment such as the TGD. The reader is referred to Frewer et 
al. (2005) for a more in depth treatment. 


R.19.3.4.2 A simplified probabilistic analysis 


When both exposure and (no-) effect level are normally (Gaussian) distributed, a simplified method 
for the probabilistic assessment of the risk can be performed without the need for a full probabilistic 
analysis. The method for this was developed and documented and is already applied in 
ecotoxicology (Van Straalen (1990), Cardwell et al. (1993), Aldenberg et al. (2002), Van Straalen 
(2002), Verdonck (2003), and Verdonck et al. (2003).  One implementation of this theory is 
available within ETX 2.0 (Van Vlaardingen et al, 2004) and is being tested in the framework for 
probabilistic risk assessment for pesticides (EUFRAM, 2005). There is also a simple spreadsheet 
for calculating expected risk in case of normal log10 exposure and normal log10 response, or no-
effect (Aldenberg, 2007). One can show that the three different approaches to probabilistic risk 
analysis (Section R.19.3.4.1) (Section R.19.3.4.1.) are all covered by the expected risk equation 
(5.16) in Aldenberg et al. (2002, p. 72). A fixed exposure or (no-) effect level can be implemented 
as a normal distribution with standard deviation equal to 0, which reduces to the appropriate 
cumulative value. 


This method was originally developed for environmental risk assessment, but it should be stressed 
that the concept can be applied equally well to human risk assessment but with a different 
interpretation of the risk outcome. This will be further explained below. 


For risk characterisation of the short-term or long-term environmental risk, the acute or chronic 
effect data are subjected to the species sensitivity distribution method (SSD) (see [Reference to 
TGD hazard assessment section in which SSD is described]). The exposure distribution is 
constructed based on average and reasonable worst-case exposure estimates.  


The expected risk estimate is a measure of the probability that exposure values exceed effect 
(hazard) values. The expected risk value can also be calculated from the RCR distribution (Figure 
R. 19-6). The chance that species in the environment are not adequately protected, i.e. the 
probability that the RCR ≥ 1, is given by the probability of log10 RCR exceeding 0 (Aldenberg et 
al., 2002, and Verdonck et al, 2003). In the simplified case of both normal log10 exposure and 
normal log10 effect, the log10 RCR distribution is also normal. Figs 4 and 5 refer to the same case A 
in Aldenberg (2005). 
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Figure R. 19-6 Probability distribution of the log10 RCR (x-axis), with the probability 
that the RCR of 1 is exceeded  


(darker area on the right of the log10(RCR) = 0, i.e. RCR = 1, line). A simple procedure is available 
to calculate this probability, and is equal to the expected risk. 


For human risk characterisation, the effect data are described by the dose-response curve, as used in 
the Benchmark Dose Method (BMD). Many types of software are available for dose-response 
modelling. It should be stressed that the same assessment factors are used as in the normal hazard 
assessment, but the uncertainty and variation of the toxicity data are taken into account by using the 
entire dose-response relation based on all available toxicity data (LC50s or NOECs). The exposure 
distribution is constructed based on the average and the reasonable worst-case exposure estimate.  


Again, the risk outcome is nothing else than the probability that the exposure distribution can 
overlap the effect (hazard) distribution. The risk outcome is recalculated to a RCR distribution 
(Figure R. 19-6) and is the chance that the (sensitive) human target population (worker, consumer 
or general population) is not adequately protected (i.e., the probability that the RCR ≥ 1). 


For application in the CSA, some pragmatic steps are needed to describe the exposure uncertainty. 
Because this approach is based on a scenario analysis of only an average-case and a worst case 
estimate of the exposure level, this method is referred to as ‘semi-quantitative’. 


Step 1. Definition of distributions for the hazard assessment. The interpretation of hazard is 
different between man and the environment. 


Step 1a. For human effect data, the dose-response relationship for the most critical endpoint(s) shall 
be used (e.g., by applying the benchmark dose concept (cf. Slob and Pieters, 1998). The entire fitted 
dose-response curve can be used to derive the DNEL uncertainty which is calculated using the 


standard assessment factors (whose uncertainty is ignored for the time being).4 


                                                 


4 The calculations are fully analogous to those for environmental hazard in Step 2b, however a worked out example is 
not yet available. 
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Step 1b. For ecotoxicological data, the SSD concept (cf. Aldenberg et al., 2002) shall be used to fit 
the data. The entire SSD shall be used to derive the PNEC uncertainty using the standard 
assessment factors (whose uncertainty is ignored for the time being). 


Step 2. Definition of the distributions for the exposure assessment. Depending on the data 
availability, an average case (median of 50th percentile) and the worst case (90th percentile) of 
exposure shall be defined. The difference between the two is used to estimate the uncertainty of 
exposure.  


Step 2a. From the measured data set, if it is large, the empirical 50th and 90th percentile of exposure 
shall be determined. If the data set is small, a statistical model to estimate the 50th and 90th 
percentile of exposure shall be used. 


Step 2b. For a modelled exposure, the worst-case model estimate shall be used as the 90th percentile 
of exposure. Expert judgment shall be applied to make a scenario analysis for the average-case 
prediction and this shall be used as the 50th percentile of exposure. 


Step 3.  Calculation of overlap between the effect and exposure distribution. By applying a few 
simple scaling steps, the influence of the uncertainty in both distributions on the RCR can be read 
off easily from specific statistical tables. Although the calculations are relatively simple, its 
application can be made very easy with the support of statistical software, e.g. Van Vlaardingen et 
al., 2004. 


Step 4. Outcomes of the uncertainty assessment should be used to decide if additional information 
will improve the knowledge of uncertainty and variability and reduce the probability that the RCR 
is larger than one. Options are to collect more hazard information, more exposure information or 
better define the variability in the exposure scenarios. The remaining RCR uncertainty should be 
considered to either iterate a risk assessment refinement or consider additional RMMs to 
demonstrate adequately controlled risks. 


Step 5. Reporting. The uncertainty analysis should be reported in the CSA in a concise summary 
report outlining the main points of the assessment and its key results. A technical report annex to 
the CSA should be made available for those who wish to examine the details. 


Communication of the results of a simplified joint probability analysis in the CSA 


For communicating the risk of the simplified joint probability method, previous work in both the 
literature (Verdonck et al, 2003) and in the context of risk communication (Frewer et al. 2005) has 
shown that the current graphical presentation as output of software (Van Vlaardingen et al., 2004) is 
confusing. By keeping the current way or risk characterisation, it is proposed to present the risk that 
the RCR is exceeded as the output of the assessment. An example of this approach is given in Table 
R. 19-4. 
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Table R. 19-4 Output of a joint probability analysis in the context of the CSA 


Scenario Probability that RCR of 
one is exceeded (risk) 


Confidence interval 


ES 1, no additional RMMs 20% 0.1-60% 


ES 2, no additional RMMs 8% 0.2-30% 


ES 2, additional RMMs < 1% 0.2-0.9 % 


 


In this purely hypothetical table, the uncertainty in both effects and exposure in the first iteration of 
the CSA is substantial, leading to a conclusion of ‘risks not adequately controlled’. A closer look at 
the exposure conditions could reveal substantial uncertainty about duration of exposure. If the 
arbitrary limit would have been set at 1%, the second iteration would still not be satisfactory leading 
to additional RMMs that finally lead to a low probability of exceeding the RCR. 


R.19.4 General recommendations for communicating uncertainty in the chemical safety 
assessment 


This section provides general considerations when reporting the results of the uncertainty analysis 
(Frewer et al., 2005) in the CSR. 


In many cases the uncertainty analysis will relate to reliability of the risk characterisation ratio 
(RCR) and so one approach would be to include the uncertainty analysis in the corresponding 
section of the chemical safety report. However, it would also be possible to have summary tables of 
the key sources of uncertainty at the end of the hazard assessment sections. In other cases the 
uncertainty analysis will be functionally used in the risk assessment refinement loop. In these cases 
the presentation of the uncertainty analysis outcomes might be presented as a track record of 
technical choices and further refined estimations leading to the final risk estimate. 


Some general considerations for the presentation of uncertainty analysis include: 


Setup, limitations of approach 


 Describe what was done (narrative) and why (motivate) 


 Considerations what is and what is not considered 


 Considerations of uncertainty and variability 


 Narrative forms should be used to explain what is not understood as well as identifying what 
is understood 


Presentation of methods 


 Specialist jargon should be avoided whenever possible 


 Novel ideas should be introduced one at a time rather than all at once 


 Explanations should be started with familiar assessment methodologies and subsequently 
move to unfamiliar assessment approaches  


 For decision-makers, inclusion of a  “positive control”, the effects of which were already 
well understood by those involved in the risk analysis process, facilitates communication 
about new methods (e.g. deterministic and probabilistic side by side) 
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 Graphs with frequencies on both axes are generally difficult to understand and communicate 
to non-experts. 


Communicating the results of the assessment 


 Communicating what is not known as well as what is known, and potential uncertainties 


 Use narrative forms backed up with diagrams (where appropriate) to describe the results of 
assessments and associated uncertainties 


 A concise summary report outlining the main points of the assessment and its key results 
should be produced  


 A technical report annex to the CSA should be made available for those who wish to 
examine the details
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PREFACE 


This guidance document is part of a series of guidance documents that are aimed at helping 
stakeholders prepare for fulfilling their obligations under the REACH Regulation. These 
documents cover detailed guidance on a range of essential REACH processes as well as for 
some specific scientific and/or technical methods that industry or authorities need to make 
use of under REACH.  


The first version of this guidance document was drafted and discussed within a REACH 
Implementation Project (RIP) led by the European Commission services, involving all 
stakeholders: Member States, industry and non-governmental organisations. The European 
Chemicals Agency (ECHA) updates this and other guidance documents following the 
Consultation procedure on guidance. These guidance documents can be obtained via the 
website of ECHA. Further guidance documents will be published on this website when they 
are finalised or updated. 


This document relates to the REACH Regulation (EC) No 1907/2006 of the European 
Parliament and of the European Council of 18 December 20061. 


 
1 Corrigendum to Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 


2006 concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing 
a European Chemicals Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 
793/93 and Commission Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission 
Directives 91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396, 30.12.2006); amended by: Council 
Regulation (EC) No 1354/2007 of 15 November 2007 adapting Regulation (EC) No 1907/2006 of the European 
Parliament and of the Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals 
(REACH), by reason of the accession of Bulgaria and Romania, Commission Regulation (EC) No 987/2008 of 8 
October 2008 as regards Annexes IV and V; Regulation (EC) No 1272/2008 of the European Parliament and of 
the Council of 16 December 2008 on classification, labelling and packaging of substances and mixtures; 
Commission Regulation (EC) No 134/2009 of 16 February 2009 as regards Annex XI and Commission 
Regulation (EC) No 552/2009 of 22 June 2009 as regards Annex XVII. 


   



http://echa.europa.eu/doc/ECHADocuments/ConsultationProcedureOnGuidance.pdf

http://guidance.echa.europa.eu/
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1. GENERAL INTRODUCTION 


This guidance interacts with several other REACH guidance documents. As a general 
principle, the current document will not repeat what is in other guidance documents, unless 
found absolutely necessary for the purpose of this guidance. Consequently, there are several 
references to other guidance documents and tools, which can be found on the website of 
ECHA. 


1.1. What is this guidance about and who is it for? 


This guidance document explains and illustrates the provisions of Regulation (EC) No 
1907/2006 (REACH Regulation) that apply to substances in articles2. It is aimed at: 


 Persons responsible for REACH compliance within companies producing, importing 
and/or supplying articles in the European Economic Area (EEA), in particular purchasing, 
production and sales managers. 


 Only Representatives3 of non-EEA companies producing and exporting articles to the 
EEA. 


 Experts from industry associations and other stakeholder organisations informing 
companies about the requirements for substances in articles under REACH. 


The guidance particularly assists companies in deciding if they have to fulfil registration, 
notification and/or communication requirements related to substances in articles (these 
obligations are outlined in table 1). This might be the case for companies producing, 
importing and/or supplying articles, who, like industry in general, have the responsibility to 
determine their obligations under REACH. 


In this context, a company is an article producer4 if it produces articles within the EEA, 
regardless of how the articles are produced and where they are placed on the market. An 
article importer5 is any company located inside the EEA that imports articles from countries 
that are located outside the EEA. Article producers and importers (as well as other actors in 
the supply chain such as retailers) are also article suppliers6, if they place articles on the 
market in the EEA. Thus, the role of article supplier is irrespective of whether the supplier 
produces the articles himself or whether he purchases them (inside or outside of the EEA). 


Please note that companies may have also other roles than those mentioned above 
and thus have further obligations than those described in the present guidance (see 
also section 1.3). If an article producer, for example, purchases substances inside the EEA 


 
2 article: means an object which during production is given a special shape, surface or design which determines its 


function to a greater degree than does its chemical composition (Article 3(3)). 
3 Non-EEA producers of articles may appoint ‘Only Representatives’ to fulfil all REACH obligations of the 


importers of their articles in the EEA. The role and obligations of an Only Representative are explained in detail 
in section 1.5.3.4 of the Guidance on registration. 


4 producer of an article: means any natural or legal person who makes or assembles an article within the 
Community (Article 3(4)). 


5 importer: means any natural or legal person established within the Community who is responsible for import 
(Article 3(11)); import: means the physical introduction into the customs territory of the Community (Article 3(10)). 


6 supplier of an article: means any producer or importer of an article, distributor or other actor in the supply chain 
placing an article on the market (Article 3(33)), including retailers (Article 3(14)). 


1 



http://guidance.echa.europa.eu/

http://guidance.echa.europa.eu/docs/guidance_document/registration_en.htm
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for use in the production process of his articles, he also has to fulfil downstream user 
requirements. If the substances are instead purchased outside of the EEA, the article 
producer has the role of importer of substances along with the related obligations, such as 
registration. Therefore, in general, companies are advised to identify their obligations by 
running the Navigator on the ECHA website. The Navigator helps industry to determine its 
obligations under REACH and find the appropriate guidance on how to fulfil these obligations. 


Table 1: Obligations described in the present guidance  


Obligation: 
Registration 


of substances in articles 
Notification 


of substances in articles 


Communication 
of information 


on substances in articles


legal basis 
in REACH Regulation 


Article 7(1) Article 7(2) Article 33 


actors concerned 
article producers 
and article importers 


article producers 
and article importers 


article suppliers 


substances concerned 
substances intended 
to be released 
from articles 


substances included 
in Candidate List of 
Substances of Very High 
Concern for authorisation  


substances included 
in Candidate List of 
Substances of Very High 
Concern for authorisation  


tonnage threshold 1 tonne per year 1 tonne per year - 


concentration 
in article threshold 


- 0.1% (w/w) 0.1% (w/w) 


exemption from obligation possible on the basis of: 


substance already 
registered for that use 


yes yes no 


exposure can be 
excluded 


no yes no 



http://guidance.echa.europa.eu/navigator_en.htm
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1.2. Structure of the guidance 


The present document is structured along the following questions, whereas each chapter 
provides guidance for answering one of the questions. 


1. Do I need this guidance? (see chapter 1) 


2. Do I have an article? (see chapter 2) 


3. Is there an intended release of substances from my article and what are the 
consequences of this (i.e. my obligations)? (see chapter 3) 


4. Does the composition of my article lead to particular obligations? (see chapter 4) 


5. How can I obtain further information on the substances in my article? (see chapter 5) 


6. Can I benefit from any exemption from an obligation concerning substances in articles? 
(see chapter 6) 


The flowchart below gives an overview of the major steps involved in identifying one’s 
obligations for substances in articles and directs the reader of the guidance to the 
corresponding chapters. 


 
Figure 1: General process of identifying obligations for substances in articles 


according to Articles 7 and 33 


3 
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1.3. Topics covered by other guidance documents 


Authorisation and restriction requirements do not only affect companies using substances for 
the production of articles, but downstream users in general. Therefore, detailed guidance on 
these procedures is given in other guidance documents as outlined below. 


Substances being (an integral) part of imported articles cannot be subject to authorisation. 
This means that in order to import articles into the EEA an authorisation cannot be required. 
However, if an EEA-based producer of articles incorporates a substance as such or in a 
mixture7 into these articles, that use of the substance may have to be authorised (if the 
substance is listed in REACH Annex XIV). If such a substance is acquired from the EEA 
market, the supplier has to give this information in Section 16 of the safety data sheet or via 
information according to Article 32. If the article producer imports such substances himself, 
he has to apply for authorisation in order to continue his use(s) of the substances. According 
to article 3(24) of the REACH Regulation, the production of an article is considered as a use. 
Details on the authorisation procedure and notifying the use of authorised substances can be 
found in chapter 12 of the Guidance for downstream users and in the Guidance on 
authorisation application. 


Furthermore, the content of substances in articles can be restricted or banned under the 
restrictions procedure. Therefore, article producers and importers have to follow the 
conditions outlined in Annex XVII of the REACH Regulation as amended8. Details on 
compliance with restrictions under REACH are given in chapter 13 of the Guidance for 
downstream users. Please note that other legislation concerning restrictions limiting the use 
of hazardous substances in articles still apply separately from REACH. Examples are the 
General Products Safety Directive 2001/95/EEC and product specific legislation such as 
Directive 2002/95/EC on the Restriction of the Use of Certain Hazardous Substances in 
Electrical and Electronic Equipment (RoHS), Directive 88/378/EEC on toys or Directive 
2000/53/EC on End of Life Vehicles (ELVs). A list of relevant legislation aside from REACH is 
provided in Appendix 6 of this guidance. 


 
7 Following the entry into force of the Regulation (EC) No 1272/2008 of the European Parliament and of the 


Council of 16 December 2008 on classification, labelling and packaging of substances and mixtures, amending 
and repealing Directives 67/548/EEC and 1999/45/EC, and amending Regulation (EC) No 1907/2006, the term 
“preparation” within the meaning of Article 3(2) of REACH was replaced by the term “mixture”. Thus, the word 
“mixture” in this guidance document has the same meaning as the word “preparation” in other (older) guidance 
documents. 


8 Please note that the REACH Regulation can be changed through legal amendments and that all amending 
Regulations passed have to be taken into account when looking into the legal text. The Regulations amending 
the REACH Regulation can be found on ECHA’s website.  



http://guidance.echa.europa.eu/docs/guidance_document/du_en.htm

http://guidance.echa.europa.eu/docs/guidance_document/du_en.htm

http://guidance.echa.europa.eu/docs/guidance_document/du_en.htm

http://echa.europa.eu/legislation/reach_legislation_en.asp
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2. DECIDING WHAT IS AN ARTICLE UNDER REACH 


When determining if and which requirements apply, the first step is to check whether the 
objects9 produced, imported and/or placed on the market are considered to be articles under 
REACH or not. 


An article is generally understood to be an object composed of one or more substances or 
mixtures given a specific shape, surface or design. It may be produced from natural 
materials, such as wood or wool, or from synthetic ones, such as polyvinyl chloride (PVC). It 
may be very simple, like a wooden chair but can also be very complex, like a laptop 
computer, consisting of many parts. Most of the commonly used objects in private 
households and industries are articles, e.g. furniture, clothes, vehicles, books, toys, kitchen 
equipment and electronic equipment. Buildings are not considered to be articles, so long as 
they remain fixed to the land on which they stand10. 


Article 3(3) of the REACH Regulation defines an article as “an object which during production 
is given a special shape, surface or design which determines its function to a greater degree 
than its chemical composition”. In order to determine whether or not an object fulfils the 
definition of an article under REACH, the object’s function and its characteristics need to be 
assessed. 


Please note that the definition of the status of objects under REACH does not affect 
legislation which is not based on the REACH definition of articles. 


2.1. The function of an object  


The term “function” in the article definition should be interpreted as meaning the basic 
principle determining the use of the object rather than the degree of technical 
sophistication determining the quality of the result. In this sense, it may be helpful to look at 
the result of using an object and pay less attention to the quality of the result. For example, 
the basic principle behind a printer cartridge is to bring ink onto paper. A higher degree of 
technical sophistication of the object “printer cartridge” may improve the functioning and the 
quality of the result but it does not change the function as such. 


2.2. The shape, surface and design of an object 


The shape, surface and design of an object represent its physical appearance and can be 
understood as other than chemical characteristics. Shape means the three-dimensional form 
of an object, like depth, width and height. Surface means the outermost layer of an object. 
Design means the arrangement of the “elements of design” in such a way as to best 
accomplish a particular purpose. For example, the design of a textile may be determined by 
the twist of fibres in the yarn, the weave of threads in a fabric and the treatment of the surface 
of the textile. 


 
9 The term “object” can in principle refer to any product in the supply chain. 
10 Buildings do not constitute articles under REACH so long as they remain fixed to the land on which they stand. 


The same applies to other (large) structures such as bridges, as well as smaller structures such as garden 
swings, etc, so long as they remain fixed to the land. 


5 
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The shape, surface and design of an object are not to be confused with physical 
characteristics that result from the chemistry of the material(s) the object is made of. 
Examples of such material characteristics or properties include: cleavage, density, ductility, 
electrical conductivity, hardness, magnetism, melting point, etc. 


Example 1: Blasting grit     


 
 Grit for abrasive blasting needs to be hard and have sharp edges to be applied as blasting 


medium (e.g. for glass engraving or stone etching). The hardness and the cleavage 
properties of the materials used as blasting grit, such as corundum or steel, depend on the 
chemistry of these materials, and should not be confused with the shape, surface or design 
of an object. 


 


Furthermore it is to be noted that according to Article 3(3) of the REACH Regulation an article 
is an object which during production is given a special shape, surface or design which 
determines its function to a greater degree than its chemical composition. This implies that 
the shape, surface or design must be deliberately determined and given during a 
production step. In this sense, the “production step” of an article can also be understood to 
include the assembly of the components (which can themselves be articles) of a complex 
article (e.g. a laptop). 


A set of objects that are merely collected together to be supplied does, on the contrary, not 
have a particular production step during which a specific shape, surface or design is given to 
the set or kit. This applies regardless of whether the objects are 


 used separately (like the different casseroles and pans of a cookware set), 


 used together (like in a portable power tool consisting of tool, battery and charger), or 


 assembled into a single object (like a flat pack furniture).    


Therefore a set of objects cannot be regarded as one article, but has to be regarded as 
many articles, substances and/or mixtures. 


2.3. Packaging 


Substances, mixtures and articles can be contained inside of packaging, such as a carton, a 
plastic wrapping or a tin can. The packaging does not belong to the substance, mixture 
or article being packaged and is therefore to be considered as a separate article under 
REACH. Producers, importers and suppliers of packaging or of packaged substances, 
mixtures or articles have to fulfil the same requirements for that packaging as for any other 
article. Packaging with different functions needs to be considered separately (e.g. if an article 
is directly wrapped in plastic and then packed in a cardboard box, the plastic and the 
cardboard box should be considered separate articles). 
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2.4. Deciding whether an object is an article or not 


The workflow below provides guidance on deciding whether an object is an article or not. 


 
Figure 2: Decision-making on whether an object is an article or not  


 


7 
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Step 1: Define the function of the object in line with section 2.1. 


Step 2: In many cases applying the REACH definition of an article is straightforward. The 
decision on whether an object is an article or not can then directly be made by comparing the 
importance of physical and chemical characteristics for achieving the object’s function. If you 
can unambiguously conclude that the shape, surface or design of the object is more 
relevant for the function than its chemical composition, the object is an article. If the 
shape, surface or design is of equal or less importance than the chemical 
composition, it is a substance or mixture. 


Example 2: Wax crayon      


 
 A wax crayon consists of paraffin wax and pigments and is used for colouring and drawing 


on paper. As its shape/surface/design are not more relevant for the function of the crayon 
(to bring pigment to paper) than its chemical composition, it is to be regarded as a mixture. 


 


If it is not possible to unambiguously conclude whether the object fulfils the REACH 
definition of an article or not, a deeper assessment is needed; for this proceed with 
step 3. 


Step 3: Determine if the object, which may be constructed in a very simple or highly 
sophisticated manner, contains a substance or mixture that can be physically separated from 
the object (e.g. by pouring or wringing out). The substance or mixture in question, which can 
be solid, liquid or gaseous, can be enclosed in the object (like e.g. the liquid in a thermometer 
or the aerosol in a spray can), or the object can carry it on its surface (like e.g. a wet cleaning 
wipe). 


If this applies to the object, proceed with step 4, otherwise proceed with step 6. 


Step 4: For determining whether the chemical content of the object is an integral part thereof 
(and therefore the object as a whole is an article as defined under REACH) or if it is a 
substance/mixture for which the rest of the object functions as a container or carrier material, 
the following indicative questions should be answered: 


Question 4a: If the substance/mixture were to be removed or separated from the object and 
used independently from it, would the substance/mixture still be capable in 
principle (though perhaps without convenience or sophistication) of carrying out 
the function defined under step 1? 


Question 4b: Does the object act mainly (i.e. according to the function defined under step 1) 
as a container or carrier for release or controlled delivery of the 
substance/mixture or its reaction products?  


Question 4c: Is the substance/mixture consumed (i.e. used up e.g. due to a chemical or 
physical modification) or eliminated (i.e. released from the object) during the 
use phase of the object, thereby rendering the object useless and leading to the 
end of its service life? 


If you can answer these questions predominantly with yes (i.e. 2 of 3) rather than no, 
then the object should be regarded as a combination of an article (functioning as a 
container or a carrier material) and a substance/mixture. 


It is to be noted that an importer or supplier of such an object is also considered to be an 
importer or supplier of a substance/mixture. As such he might also have obligations other 


8 
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than those of importers and suppliers of articles described in this guidance document. This 
means that substances in a container or on a carrier material might e.g. have to be 
registered, or be supplied with a safety data sheet. Importers and suppliers of a 
“combination of an article and a substance/mixture” therefore have to separately 
check if obligations for the article apply and if obligations for the substance/mixture 
apply. Chapters 3 and 4 describe how to identify the obligations for the article; in order to 
identify the obligations for the substance/mixture (which is on the article's surface or enclosed 
in it) you are advised to run the Navigator. 


Example 3: Printer cartridge     


 
 Answering the above indicative questions: 4a) if the toner/ink was moved from the 


cartridge, it would still be possible to bring it to paper, although with a loss of quality and 
convenience; 4b) the function of the cartridge is to hold the toner/ink in place inside a 
printer and it controls the speed and mode of release; 4c) the cartridge is disposed of 
without the toner/ink, which is consumed during the service life of the cartridge. The 
answers to the questions allow the conclusion that a printer cartridge is a combination of an 
article (functioning as container) and a substance/mixture. 


 


Step 5: If the answers to the indicative questions under step 4 are mostly no, you should use 
the following questions to cross-check whether the object as a whole should indeed be 
considered as an article and not as a combination of an article (functioning as a container or 
a carrier material) and a substance/mixture.  


Question 5a: If the substance/mixture were to be removed or separated from the object, 
would the object be unable to fulfil its intended purpose? 


Question 5b: Is the main purpose of the object other than to deliver the substance/mixture or 
its reaction products? 


Question 5c: Is the object normally discarded with the substance/mixture at the end of its 
service life, i.e. at disposal? 


If you can answer these questions with yes rather than no, then the function of the 
object is likely to be determined rather by the physical properties shape, surface and 
design, than by the chemical composition. The object is then regarded as an article 
with an integral substance/mixture (i.e. the substance/mixture forms an integral part of 
the article). The substances (as such or in a mixture) that form an integral part of the article 
have only to be registered under the conditions described in section 3.2. 


Example 4: Thermometer 


 
 Answering the above questions: 5a) the empty thermometer would fail to show the 


temperature; thus the object would no longer be useful; 5b) the main function of the 
thermometer is to show the temperature, this is not a delivery of a substance or mixture; 
5c) the thermometer is normally disposed of together with its chemical content. 
So answering these questions leads to the conclusion that a thermometer is an article 
and the liquid within an integral part of it.  


 


Appendix 1 provides further examples of borderline cases of substances/mixtures in 
containers or on carrier materials. 


9 



http://guidance.echa.europa.eu/navigator_en.htm





Requirements for substances in articles                                 Version 2 – April 2011   


10 


Step 6: According to the assessment made under step 3, the object does not contain a 
substance or mixture that can be physically separated. Deciding whether the object fulfils the 
REACH definition of an article or not may however still be difficult in certain cases. Common 
examples are raw materials and semi-finished products that are further processed to final 
articles, but other cases might exist. In these cases, where making a decision is difficult, you 
may use the following indicative questions in order to better determine whether or not the 
object is an article. These questions can only be used to support the evaluation of the 
importance of the chemical composition versus the shape/surface/design in relation to the 
function and thus facilitate the application of the article definition. 


Question 6a: Does the object have a function other than being further processed?  
If the object predominantly has other functions (i.e. end-use functions), then this 
may be an indication that it is an article according to the definition of REACH. 


Question 6b: Does the seller place the object on the market and/or is the customer mainly 
interested in acquiring the object because of its shape/surface/design (and less 
because of its chemical composition)?  
If the object is mainly put on the market or acquired because of its 
shape/surface/design, this is an indication that the object is an article.  


Question 6c: When further processed, does the object undergo only “light processing”, i.e. no 
gross changes in shape?  
“Light processing”, such as drilling, surface grinding or coating, may improve or 
modify an object’s shape, surface or design for carrying out a function and is 
thus frequently applied to objects which are already articles. Thus, if only “light 
processing” is applied, this is an indication that the object is an article.  
Processes leading to gross changes in shape, meaning changes of depth, width 
and height of an object, are not regarded as “light processing”. These can for 
example be primary shaping processes (such as casting or sintering) or forming 
processes (such as extrusion, forging or rolling). If the object preserves at least 
one of its characteristic dimensions (depth, width and/or height) when further 
processed, the process can be regarded as “light processing”. 


Question 6d: When further processed, does the chemical composition of the object remain 
the same?   
A change of the chemical composition in the next processing steps may 
indicate the object being a mixture. However, some treatments of an object 
which is an article may result in a change in its overall chemical composition, 
but not in the status of the object being an article. Examples are printing onto 
the surface, painting, applying coatings, dyeing etc. 


Not all questions may apply to all objects and the weight of evidence of the answers to the 
questions may vary from case to case. However, in concluding whether the object is an 
article or not, the answer to various of the relevant indicative questions should be considered 
and not only the answer to one of them. Predominantly answering with yes to the 
questions indicates that the object is an article. Predominantly answering no to the 
questions indicates that the object is a substance or mixture. Appendix 2 illustrates how 
to apply these indicative questions and gives examples from four different industry sectors. 
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2.5. Documentation 


From Article 36(1)11 of the REACH Regulation it follows that downstream users (article 
producers are considered also as downstream users under REACH, if they use a substance 
or mixture in the production of their articles) have to keep available all the information they 
require to carry out their REACH obligations. But even if it has been identified that no 
obligations under REACH apply, these companies should consider documenting the results 
of their compliance checking. This includes documenting the decision-making on whether 
certain products are articles, substances or mixtures as well as the checking if specific 
requirements apply for these. Documenting this is recommended to producers and 
importers of articles in general, as it facilitates demonstrating REACH compliance 
towards customers and (inspecting/enforcing) authorities. 


Checklists or other standardised tools developed by industry associations and other 
organisations can help companies to document their REACH compliance checking. 


 
11 “Each manufacturer, importer, downstream user and distributor shall assemble and keep available all the 


information he requires to carry out his duties under this Regulation for a period of at least 10 years after he 
last manufactured, imported, supplied or used the substance or mixture […]” 


11 
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3. SUBSTANCES INTENDED TO BE RELEASED 
FROM ARTICLES 


3.1. Intended release of substances from articles 


Substances and mixtures may be released from articles under different circumstances. 
However, such a release of substances (whether the substance is released as such or as 
part of a mixture) is to be regarded as an intended release only in specific cases. 


A release of substances from articles is intended if it fulfils an accessory function (to be 
differentiated from the main function according to section 2.1) which is deliberately planned 
and would not be achieved if the substance were not released. In the case of scented 
articles, for example, the fragrance substances need to be released in order for the article to 
be smelled. Consequently, substances that are released because of ageing of articles, 
because of wear and tear or as an unavoidable side-effect of the functioning of the article, are 
generally not intended releases, as the release as such does not provide a function in itself. 


If the release of a substance from an object fulfils the main function of the object (defined 
according to section 2.1), the release is not regarded as “intended release” for the purpose of 
REACH. In this case the object usually would be considered as a combination of an article 
(functioning as a container or a carrier material) and a substance/mixture, and not as an 
article with intended release of a substance/mixture. 


An intended release of a substance from an article has furthermore to occur under (normal or 
reasonably foreseeable) conditions of use. This means that the substance release has to 
occur during the service life of the article. Hence, a substance release during the production 
or disposal phase of the article’s life cycle is not an intended release. 


Furthermore, the conditions of use during which the intended release occurs have to be 
“normal or reasonably foreseeable”. Normal conditions of use means the conditions 
associated with the main function of an article. They are frequently documented in the form of 
user manuals or instructions for use. Normal conditions of use for articles used by industrial 
or professional users may differ significantly from conditions that are “normal” for consumers. 
This may particularly be true for the frequency and duration of normal use as well as 
temperature, air exchange rates or conditions related to water contact. It is explicitly not a 
“normal condition of use” if the user of an article uses an article in a situation or manner that 
the supplier of the article has clearly recommended to avoid in writing, e.g. in the instructions 
or on the label of the article12. Reasonably foreseeable conditions of use mean conditions 
of use that can be anticipated as likely to occur because of the function and appearance of 
the article (even though they are not normal conditions of use). For example when a small 
child does not know the function of an article but uses it for any purpose he associates with it, 
such as biting or licking it. In conclusion, a release which does not occur under normal or 
reasonably foreseeable conditions of use is not considered to be an intended release. 


 
12 Examples of the exclusion of specific conditions of use are care labels in textiles “do not wash above 30°C” and 


warning statements such as “keep out of children's reach” or “do not expose to high temperatures”. 


12 
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Example 5: Intended release of substances from articles 


 
 In the case of a panty hose with lotion, the main function is to provide clothing. This main 


function is clearly unrelated to the lotion. The function of the lotion (skincare) is only an 
accessory function, which would not be achieved if the lotion were not released. As a 
consequence, the panty hose with lotion should be regarded as an article with an intended 
release. 


 


The following cases exemplify when a release of substances from an article is not considered 
to be an intended release: 


 A release occurs during processing of a semi-finished article, i.e. before marketing as a 
finished article.  


Example: a size13 is added to a fabric to improve its processability, whereas the size is 
released again during further wet processing of the textile. 


 A release occurs during use or maintenance of the article, but the released substances do 
not contribute to any function of the article.  


Example: washing of clothes by the consumer where remnants of different chemicals 
(dye, softener, starch, etc.) from processing are removed over some washing cycles. 


 A release of substances is an unavoidable side effect of the functioning of the article, but 
the release does not contribute to the functioning of the article.  


Examples: wear and tear of materials under conditions of high friction, e.g. break linings, 
tyre; leakage of lubricant used to reduce the friction between two moving parts. 


 A release of substances formed during chemical reactions of any kind.  


Example: ozone released from copy machines, or release of combustion products from 
articles catching fire.  


 A release in an accident. 


Example: release of substances from a thermometer that drops and breaks.  


 A release caused by a long-term, extremely intensive use of an article. 


Example: release from a tool, which a consumer uses in disregard of the 
recommendations on operating time provided in the instructions of use. 


3.2. Checking requirements for substances intended to be released 
from articles 


Registration of substances in articles is required when all conditions listed under Article 7(1) 
of the REACH Regulation are fulfilled: 


 The substance is intended to be released under normal or reasonably foreseeable 


 
13 A size is a chemical that is applied to a fabric to improve the strength and abrasion resistance of the yarn and 


reduce its hairiness. After the weaving process the fabric is desized (washed). 


13 
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conditions of use14 (this can be established by applying the criteria in section 3.1). 


 The total amount of the substance present in all articles with intended release (i.e. 
including the amounts that are not intended to be released) produced or imported by one 
actor exceeds 1 tonne per year15. 


Hence, in order to identify a possible obligation to register a substance in articles it needs to 
be checked if the 1 tonne per year threshold is exceeded. For this the identity and the 
tonnage of the actual substance do not always have to be known, as the 1 tonne per year 
threshold can initially be compared to: 


1. the total tonnage of all articles with intended release produced and/or imported, and to 


2. the total tonnage of all substances and mixtures intended to be released incorporated in 
these articles. 


If any of these tonnage values is equal to or remains under 1 tonne per year, the volume of 
individual substances intended to be released incorporated in these articles will definitely also 
be below 1 tonne per year. Thus, registration of substances in these articles will clearly not 
be required. However, if the need to register cannot be excluded on the basis of these 
checks, the individual substances intended to be released will have to be identified, and 
(unless you can benefit from an exemption from registration; see chapter 6) also their 
respective tonnage. 


The tonnage of a substance intended to be released contained in articles can be calculated 
using either of the following equations: 


articleinsubsarticlessubs


mixtureinsubsarticleinmixturearticlesarticlesubs


ConcVolVol


ConcConcNumberWeightVol


.max.


.maxmax.






 


Volsubs.: volume of a substance intended to be released contained in articles [t/a]. 


Weightarticle: weight of one article [t/article]. 


Numberarticles: number of articles produced and/or imported per year [articles/a]. 


Concmax mixture in article: maximum weight fraction of the mixture intended to be released in the 
article; value between 0 and 1 (50% = 0.5, 25% = 0.25, 20% = 0.2, etc.). 


Concmax subs. in mixture: maximum weight fraction of the substance in the mixture intended to be 
released; value between 0 and 1 (50% = 0.5, 25% = 0.25, 20% = 0.2, 
etc.). 


Volarticles: volume of articles produced and/or imported per year [t/a]. 


Concmax subs. in article: maximum weight fraction of the substance intended to be released in the 
aticle; value between 0 and 1 (50% = 0.5, 25% = 0.25, 20% = 0.2, etc.).


 
14 Both of the conditions must be met, i.e. the intention to be released and the normal or reasonable foreseeable 


conditions of use. 
15 For a phase-in substance in articles that have been imported or produced for at least three consecutive years, 


quantities per year shall be calculated on the basis of the average volume of this substance for the three 
preceding calendar years. Guidance on the calculation of yearly substance tonnages and examples can be 
found in section 1.6.2.3 of the Guidance on registration. 



http://guidance.echa.europa.eu/docs/guidance_document/registration_en.htm
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Example 6: Calculation of tonnage of a substance intended to be released 


 
 A T-shirt contains a fragrance substance intended to be released. 


 


 Assumption: The fragrance substance constitutes a maximum of 5% by weight of the T-
shirt, which is produced in an amount of 100 t/a. The fragrance substance is not contained 
in other articles of the same producer. 
 


 a
t


a
t


articleinsubsarticlessubs ConcVolVol 505.0100.max.   
 


 Conclusion: The threshold of 1 t/a is exceeded; the producer of the T-shirt must register the 
fragrance substance. 


 


When calculating the tonnage of a substance intended to be released contained in articles, 
the following points should be taken into account: 


 Not only the amounts intended to be released but the total amount in the articles needs to 
be considered. Thus, if the substance is also part of the article matrix, these amounts 
have to be considered as well. 


 Only the amount of the substance that is actually in the final articles has to be considered, 
i.e. any amount that is incorporated in the articles and then lost during further production 
steps (e.g. through evaporation or wash out) does not have to be considered.  


 If the same substance is intended to be released from different articles of one 
producer/importer, the substance volumes in all those articles have to be summed up16. 


Please note that according to Article 7(5), ECHA may decide that an article producer or 
importer must submit a registration for a substance contained in articles (unless already done 
under Article 7(1)), if the amount of the substance exceeds 1 tonne per year and there is a 
suspicion that the substance is released from the articles resulting in risk to human health or 
the environment. This may apply also if the release of the substance from articles is not an 
intended release. 


3.3. Registration of substances in articles 


For a substance in articles that has to be registered, the producer/importer of the articles 
shall submit a registration dossier to ECHA. The requirements for the registration dossier are 
in general the same as for manufacturers and importers of the substance. However, if a 
chemical safety report is required as part of the registration dossier (volume > 10 t/a) and the 
substance is classified as dangerous or PBT/vPvB, the article producer/importer must cover 
in his exposure assessment and risk characterisation only the articles’ service life and the 
disposal of the articles. Apart from this, the same distinction between phase-in substances 
and non-phase-in substances, the same registration deadlines as well as the same data 
sharing requirements apply to substances in articles as to substances on their own or in 
mixtures. Detailed guidance on registration and data sharing is provided in the Guidance on 
registration and the Guidance on data sharing. 


 
16 Example: A company X imports three articles A, B, and C with 60 tonnes of a substance present in each. In 


article A the substance is not intended to be released, in article B 40 out of 60 tonnes are released under 
normal conditions and in article C 10 out of 60 tonnes are released under normal conditions. Thus company X 
will need to register the total volume of the substance in articles B and C, i.e. 120 tonnes, which is in the 100 to 
1000 t/a band.  


15 



http://guidance.echa.europa.eu/docs/guidance_document/registration_en.htm

http://guidance.echa.europa.eu/docs/guidance_document/registration_en.htm

http://guidance.echa.europa.eu/docs/guidance_document/data_sharing_en.htm
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4. REQUIREMENTS CONCERNING SUBSTANCES 
OF VERY HIGH CONCERN 


Under REACH each producer, importer and supplier of articles bears responsibility for his 
articles’ safeness. This especially applies, if the articles contain substances that may have 
very serious effects on human health or the environment. In order to ensure a high level of 
protection from the use of such substances in articles as pursued by REACH, their presence 
in articles needs to be laid open and communicated in the supply chain, as this is a 
prerequisite for the identification and application of appropriate risk management measures. 


4.1. Candidate List for authorisation 


Substances fulfilling one or more of the criteria defined in Article 57 of the REACH Regulation 
can be identified as “substances of very high concern” (SVHC) and put on the “Candidate List 
for authorisation”. These SVHC can be: 


 substances meeting the criteria for classification as 
carcinogenic, mutagenic or reprotoxic (CMR) category 1 or 2 


 persistent, bioaccumulative and toxic (PBT) substances or 
very persistent and very bioaccumulative (vPvB) substances 


 substances for which there is evidence for similar concern, such as endocrine disruptors 


The Candidate List is available on the website of ECHA. It has been established according to 
the procedure described in Article 59 of the REACH Regulation. If a substance listed on the 
Candidate List is contained in articles, this may trigger certain obligations for companies 
producing, importing or supplying these articles. These obligations are discussed further in 
the following sections. 


It should be noted that the Candidate List is regularly updated when more substances are 
identified as SVHC. On the website of ECHA a registry of intentions is published. One of the 
aims of this registry is to allow interested parties to be aware of substances which might be 
identified as SVHC before they are included in the Candidate List. This facilitates a timely 
preparation for complying with possible obligations that could result when a substance is 
finally put on the Candidate List. Therefore article producers, importers and suppliers are 
advised to regularly check the registry of intentions on ECHA’s website. 


Where the time window gained by checking the registry of intentions is deemed insufficient, 
companies may proactively identify substances used in their supply chain that have the 
potential to be included in the Candidate List. These substances, which have to fulfil at least 
one of the criteria for SVHC mentioned above, can be identified utilising for example the 
following sources of information: 


 Lists of harmonised classification and labelling of hazardous substances contained in 
Tables 3.1 and 3.2 of Annex VI of the CLP Regulation (EC) No 1272/2008 which is 
available from the website of the European Commission 


 Monographs Database of the International Agency for Research on Cancer (IARC) 


 PBT Information System within the European chemical Substances Information System 
(ESIS) 


16 



http://echa.europa.eu/chem_data/authorisation_process/candidate_list_en.asp

http://echa.europa.eu/chem_data/authorisation_process/candidate_list_en.asp

http://echa.europa.eu/chem_data/reg_intentions_en.asp

http://ec.europa.eu/enterprise/sectors/chemicals/documents/classification/index_en.htm

http://monographs.iarc.fr/

http://ecb.jrc.ec.europa.eu/esis/
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 Commission Staff Working Document SEC(2007)1635 on the implementation of the 
“Community Strategy for Endocrine Disrupters” 


 List of Chemicals for Priority Action of the OSPAR Commission 


 SIN List database of the International Chemical Secretariat (ChemSec) 


 Trade Union Priority List of the European Trade Union Confederation (ETUC) 


It is important to notice that the legal obligations described in this chapter only apply to the 
substances included in the Candidate List. Other sources of information such as those listed 
above provided here are just meant to help companies in identifying (if needed) substances 
that might potentially be included in the Candidate List. 


4.2. Notification according to Article 7(2) 


Notification of substances in articles is required of producers and importers of articles when 
all conditions of Article 7(2) are met: 


 The substance is included in the Candidate List for authorisation. 


 The substance is present in articles produced and/or imported above a concentration of 
0.1% (w/w). 


 The total amount of the substance present in all articles produced and/or imported, which 
contain more than 0.1% (w/w) of the substance, exceeds 1 tonne per actor per year. 


The substance concentration threshold of 0.1% (w/w) applies to the article as produced or 
imported.  In practice, however, companies may already be collecting information not only on 
the whole article but also on parts thereof. Companies may, on a voluntary basis, prepare 
their notification to ECHA on this basis. 


The obligation to notify substances in articles also applies to packaging materials, which may 
be produced or imported separately as packaging of imported goods. Packaging is to be 
assessed separately from any object it contains. 


A notification is not required for a substance in articles which have been produced or 
imported before the substance has been included on the Candidate List for authorisation17. 
Furthermore, in certain cases an exemption from the obligation to notify applies (see chapter 
6). 


A notification of substances in articles shall be made at the latest 6 months after it has been 
included on the Candidate List of Substances of Very High Concern for authorisation, but 
only starting from 1 June 2011. This means that for substances included in the Candidate List 
before 1 December 2010, the notifications have to be submitted not later than 1 June 2011. 
For substances included in the Candidate List on or after 1 December 2010, the notifications 
have to be submitted no later than 6 months after the inclusion. 


The information to be notified according to Article 7(2) shall include the following items: 


 
17 This is due to fact that the notification obligation is linked not only to the presence of a SVHC in articles above 


certain concentrations and in certain volumes, but also to the role of being an importer or producer of articles. 
Hence if the producer/importer no longer acts in the role of being an importer or producer of articles at the time 
when the obligation starts to apply, he does not need to notify. 


17 



http://ec.europa.eu/environment/endocrine/documents/sec_2007_1635_en.pdf

http://www.ospar.org/

http://www.chemsec.org/list/sin-database

http://www.etuc.org/a/6023

http://echa.europa.eu/chem_data/authorisation_process/candidate_list_en.asp
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 the identity and contact details of the producer or importer of the articles  


 the registration number for the substance, if available 


 the identity of the SVHC (this information is available from the Candidate List and the 
supporting documentation) 


 the classification of the substance (this information is available from the Candidate List 
and the supporting documentation) 


 a brief description of the use(s) of the substance in the article(s) as specified in section 
3.5 of Annex VI and of the uses of the article(s) 


 the tonnage range of the substance contained in the articles, i.e. 1-10 tonnes, 10-100 
tonnes, 100-1000 tonnes or ≥1000 tonnes. 


More detailed information is given on how to provide this information within the notification in 
the Data Submission Manual for substances in articles notifications, available on the ECHA 
website,  


4.3. Obligations according to Article 33 


The aim of Article 33 is to ensure that sufficient information is communicated down the supply 
chain to allow the safe use of articles. 


A supplier of articles containing a SVHC included on the Candidate List for authorisation in a 
concentration above 0.1% (w/w) has to provide relevant safety information about this 
substance available to him to the recipients of these articles (Article 33(1)). If no particular 
information is necessary to allow safe use of the article containing a substance from the 
Candidate List, as a minimum the name of the substance in question has to be 
communicated to the recipients. The information is to be provided to the recipients 
automatically, i.e. as soon as the substance has been included on the Candidate List for 
authorisation. Note that the term “recipients” refers to industrial or professional users and 
distributors, but not to consumers. 


Upon request of a consumer, the same supplier of articles has to provide relevant safety 
information about the SVHC available to him also to this consumer (Article 33(2)). If no 
particular information is necessary to allow safe use of the article, as a minimum the name of 
the substance in question has to be communicated to the consumer. The consumer has to be 
provided with this information within 45 calendar days of the request and free of charge. It is 
also to be noted that a retailer supplying articles, for example, does not comply with this 
obligation just by referring the consumer to his own supplier, or the producer of the articles. 


As concerns the obligations to communicate information on substances in articles in general 
(i.e. communication with recipients and consumers), please note that: 


 There is no tonnage trigger for these obligations (i.e. they also apply below 1 tonne per 
year). 


 Packaging is always to be treated as article(s) separate from the contents of the 
packaging. Therefore, the obligations to communicate information on substances in 
articles also apply to packaging materials. 


 The substance concentration threshold of 0.1% (w/w) applies to the article as 
supplied.  In practice, however, companies may already be collecting information not only 
on the whole article but also on parts thereof. Companies may, on a voluntary basis, 
follow this approach when communicating in accordance with Article 33. 


18 
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 The obligations also apply to articles which were produced or imported before the 
substance was included in the Candidate List and are supplied after the inclusion. Thus, 
the date of supply of the article is the relevant date. 


 The substance name to be communicated is the one appearing on the Candidate List for 
authorisation. 


4.3.1. Communicating information according to Article 33 


In order for an article supplier to determine what information he shall communicate 
according to Article 33, he has to consider: 


 what the downstream life-cycle stages of the article are up to final disposal 
(transport, storage, uses) 


 what the potential routes of exposure are during each of these life-cycle stages 


 what the hazards of the SVHC are for human health and the environment 


 what types of exposure control / personal protection measures are likely to be appropriate 
during each of the life-cycle stages in order for the handling of the article to be considered 
safe 


These considerations are required in order to identify any risks arising from the SVHC in the 
article, and thus determine which information has to be provided to the user, in addition to the 
name of the SVHC, in order for him to control these risks. This means that the obligatory 
additional information depends on what a user needs to know to be able to use the article 
safely and not on how available this safety information is. It should not be assumed that 
simply providing the name of the substance will in every case be sufficient to allow safe use 
of the article. 


Information for any one article may differ regarding information type and detail according to 
who the recipient is. A professional user would, for example, normally not be informed that an 
article should be kept out of reach of children, whereas such information would tend to be 
appropriate for consumers. 


The most appropriate format for provision of information may also vary, depending on the 
content and the addressee of the information. Standard answering letters might be a suitable 
medium to inform consumers, whereas a professional user might be better informed through 
separate use instructions. 


REACH does not specify a format for providing information according to Article 33; possible 
formats could for example be: 


 modification of existing documents, such as instructions for use and packaging 


 information on labels 


 link to a website with up-to-date information 


 standard communication formats developed by industry sector associations 


In any case, you must choose a format that will ensure that the information is readily 
available to the recipient of the article or the consumer, always taking into account the 
particular situation of use. 


19 
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4.4. Determination of the concentration of a SVHC on the Candidate 
List in articles with different components 


A SVHC on the Candidate List may be contained in different concentrations in different 
components of the same article, e.g. one concentration in the chassis of a laptop and another 
concentration in the transformer. For obligations according to Article 7(2) and 33 to apply, the 
concentration of this SVHC has to exceed 0.1% (w/w) in the entire article as identified 
according to chapter 2. In order to check this condition firstly it needs to be known for each 
component whether it contains above 0.1% (w/w) of the SVHC or not (if not yet available, this 
information can be obtained by different means as described in chapter 5). 


To illustrate the cases that may arise when checking the 0.1% threshold, the example of the 
laptop assembled from different components, such as transformer, motherboard, memory, 
processor, chassis, etc. is taken up: 


If no component contains above 0.1% (w/w) of a SVHC on the Candidate List, also the 
entire laptop does not contain above 0.1% (w/w). 


If one or more components contain above 0.1% (w/w) of a SVHC on the Candidate List, 
the producer/importer of laptops needs to: 


1. find out the concentration of the SVHC in each component 
and the mass of each component containing the SVHC (whether above 0.1% (w/w) or 
below), 


2. calculate the mass of the SVHC in each of these n components as follows, 


   01.0%  componentinSVHCcomponentcomponentinSVHC Concmm  


3. calculate the average concentration of the SVHC in the laptop using the formula below 
and check if it is above 0.1% (w/w). 


   100%
... 




articlewhole


ncomponentinSVHCBcomponentinSVHCAcomponentinSVHC


articlewholeinSVHC m


mmm
Conc  


Likewise, if a producer of laptops adds himself a SVHC to one or more parts of the laptop, 
he has to follow the same approach in order to check whether the 0.1% threshold is 
exceeded for the laptop he finally places on the market. 
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Example 7: Calculation of the average concentration of a SVHC in an article      


 
 A chair consists of a wooden part and a plastic part. The weight of the chair is 2.001 kg. 


The wooden part of the chair contains 10 mg of an SVHC. The weight of the wooden part 
is 2 kg. The plastic part of the chair contains 1 mg of the same SVHC and weighs 1 g. 


 The concentration of the SVHC in the chair is calculated using the formula above. 


   %0005.0100
2001


1011010
%


33










g


gg
Conc articlewholeinSVHC  


 Conclusion: The average concentration of the SVHC in the chair does not exceed 0.1% 
(w/w). Obligations according to Article 7(2) and 33 do not apply. 


 


4.5. Determining the total amount of a SVHC on the Candidate List 
in different articles 


It is possible that the concentration of a SVHC on the Candidate List is greater than 0.1% 
(w/w) in different article types produced and/or imported, e.g. bags and belts. To find out if a 
notification is required, the total amount of the substance in each of these article types must 
be determined and summed up. 


To calculate the total amount of the SVHC in each article type produced and/or imported per 
year with a concentration of the SVHC above 0.1% (w/w) use the following formula: 


         aarticlesnarticlegmConcatVol articlesarticlearticlewholeinSVHCtypearticleoneinSVHC /10/10%/ 62  


 
The total amount of the SVHC in all articles produced and/or imported, which contain more 
than 0.1% (w/w) of the substance, is obtained by summing up the amounts calculated for 
each article type: 


       atVolatVolatVolatVol ntypearticleinSVHCBtypearticleinSVHCAtypearticleinSVHCtypesarticleallinSVHC //// ... 
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Example 8: Calculation of the total amount of a SVHC in different articles      


 
 A company imports 20000 pairs of shoes, 50000 belts, and 40000 bags per year into the 


EEA. A pair of shoes contains 0.05% (w/w) of a SVHC on the Candidate List, a belt 
contains 0.75% (w/w), and a bag contains 2% (w/w) of the same SVHC. The weights of 
these articles are 0.7 kg per pair of shoes, 700 g per belt and 1 kg per bag.  


 The concentration of the SVHC in the belts and bags is above 0.1% (w/w). 


 The total amount of the SVHC in each article type produced and/or imported per year with 
a concentration of the SVHC above 0.1% (w/w) is calculated using the formula above. 


 
   
    ataarticlesarticlegVol


ataarticlesarticlegVol


bagsinSVHC


beltsinSVHC


/8.0/4000010/1000102


/26.0/5000010/7001075.0


62


62












 


 Summing up the values obtained for each article type, the total amount of the SVHC in all 
articles produced and/or imported, which contain more than 0.1% (w/w) of the substance, 
is obtained. 


 atatatVol typesarticleallinSVHC /06.1/8.0/26.0   


 Conclusion: The total amount of the SVHC in all articles produced and/or imported, which 
contain more than 0.1% (w/w) of the substance is over one tonne per year. Hence, the 
company has to submit a notification for the SVHC in the bags and the belts. Furthermore, 
the company has to provide information for both the belts and the bags according to Article 
33 of the REACH Regulation. 
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5. OBTAINING INFORMATION ON SUBSTANCES IN 
ARTICLES 


Companies producing, importing or placing articles on the market, do not always have the 
information in house, which is necessary to establish whether the requirements for 
substances in articles apply. Producers and importers of articles with intended release of 
substances need to know the identity of all substances intended to be released in these 
articles as well as the respective concentration in the articles. Furthermore, producers and 
importers of articles in general, as well as distributors of articles, need to know if and in what 
concentrations substances on the Candidate List for authorisation are contained in their 
articles. 


The success of a company in obtaining this information will largely depend on whether it has 
a quality management system in place or not. Quality management systems can include 
product tests performed in-house, supplier audits and third party certifications. Normally 
these measures are routinely performed to achieve improvements in processes and products 
as well as customer satisfaction. If such routines are already in place, less effort will be 
needed to obtain the required information on substances in articles, whether this is done 
through communication in the supply chain or by means of chemical analyses. 


5.1. Information via the supply chain 


Identifying substances in articles and quantifying their amounts is in many cases only 
possible if the respective information is made available by the actors in the supply chain. 
Supply chain communication is therefore the most important way of gathering the information 
needed in order to identify one’s obligations under REACH. This is due to the fact that 
chemical analysis, although a possible way to identify and quantify substances in articles, is 
time consuming, costly and difficult to organise. In this regard, establishing communication 
standards for the supply chain is an important task for the private sector in order to facilitate 
the implementation of REACH. 


5.1.1.  Standardised information from suppliers in the EEA 


Information needed to identify and comply with requirements for substances in articles can 
often be derived from standardised information that is obtained from suppliers based in the 
EEA. Suppliers of substances or mixtures, for instance, have to provide their customers 
with safety data sheets, or, where a safety data sheet is not required, with available and 
relevant safety information and details on regulatory requirements (need for authorisation, 
restrictions imposed) according to Article 32. This obligation also applies when the substance 
or mixture is supplied in a container or on a carrier material. 


In case a substance requiring a safety data sheet has been registered in a quantity of 10 t/a 
or more, recipients of this substance (on its own or in a mixture) are provided by their supplier 
with the relevant exposure scenarios in an annex to the safety data sheet. Exposure 
scenarios describe how a substance is used during its life cycle and recommend how to 
control exposure of humans and the environment. These exposure scenarios cover the 
incorporation of the substance in articles and the resulting life cycle stages of the substance, 
including the service life of the articles and the waste life cycle stage. Therefore the 
information contained in exposure scenarios can be useful particularly for article producers 
when preparing the information to be provided to customers as required by Article 33. 
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Unlike suppliers of substances and mixtures, suppliers of articles do not always have to 
provide standardised information to their customers. Only when the articles supplied contain 
a substance included in the Candidate List of Substances of Very High Concern for 
authorisation in a concentration above 0.1% (w/w), they must provide available and relevant 
safety information according to Article 33, including, as a minimum, the name of that 
substance. 


5.1.2.  Requesting information up the supply chain 


Where the information received is not sufficient to check compliance with REACH, producers, 
importers and suppliers of articles may consider obtaining the necessary information by pro-
active requests in the supply chain. The following points should be taken into consideration 
when requesting information from other actors in the supply chain: 


 It may be helpful to tell suppliers why the information is needed, which may be unknown, 
particularly to non-EEA suppliers. For this, several publications are available on ECHA’s 
website, that explain the background and implications of REACH. Some of these 
documents are available in different languages helping to overcome language barriers. 


 To avoid requests having to be passed up complex supply chains via several distributors, 
the producers of articles, formulators and manufacturers of substances could be identified 
and addressed directly to obtain the information required. 


 In many cases the exact composition of articles or mixtures is not needed to clarify 
whether requirements for substances in articles have to be fulfilled. Certainty in particular 
that no notification or communication obligations for substances in articles apply can also 
be achieved by excluding or limiting the presence of substances that are on the 
Candidate List of substances for authorisation. Suppliers could for example provide 
certificates which guarantee that certain substances are not used in the manufacture of 
their products or remain below certain concentrations in their products. A different 
approach would be to include respective criteria in supply contracts excluding or limiting 
the presence of certain substances in the products to be supplied. 


 It is recommended that requests in the supply chain are targeted and aim at excluding or 
limiting the presence of certain substances (e.g. those on the Candidate List for 
authorisation) instead of asking for the exact composition of articles or mixtures, which is 
more often confidential information. 


 Substances intended to be released from articles are usually released as part of mixtures, 
the concentration of which in the articles is more often known than the concentration of 
the individual substances intended to be released. If the maximum content of the mixture 
intended to be released in articles is known, critical levels for the concentration of 
substances in the mixture, above which a registration of substances in those articles 
might be required, can be calculated as shown in section 5.1.2.1. Information requests up 
the supply chain should then be focused on substances exceeding the concentration 
calculated to be critical. 


Some industry sectors have developed information systems and tools that can be used to 
obtain and communicate information on substances in articles within the supply chain in an 
efficient manner.  There may however be cases where supply chain communication will not 
be successful. In these cases other means of obtaining information on substances in articles 
may be used, such as a combination of branch knowledge, publicly available information 
sources (see appendix 4) and conclusions from chemical analysis (see appendix 5). 
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5.1.2.1.  Critical concentration level for substances in a mixture 
intended to be released 


The concentration limit for a substance in a mixture intended to be released from articles, 
above which registration is necessary, can be calculated using the equation below. For this, 
the maximum concentration of the mixture incorporated in articles and the total production 
and import volume of these articles has to be known. This calculation is based on the 
assumption that the substance is only present in the articles as part of the mixture which is 
intended to be released. 


articleinmixturearticles


a
t


mixtureinsubs ConcVol
Conc


max
.max


1



  


Concmax subs. in mixture: maximum weight fraction of the substance that can be in the mixture 
intended to be released without triggering registration obligations; 
value between 0 and 1 (50% = 0.5, 25% = 0.25, 20% = 0.2, etc.).  


Volarticles: volume of articles produced and imported [t/a]. 


Concmax mixture in article: maximum weight fraction of the mixture intended to be released in the 
article; value between 0 and 1 (50% = 0.5, 25% = 0.25, 20% = 0.2, etc.). 


Example 9: Critical concentration level for substance 
in the mixture intended to be released  


 
 A smelling toy contains a mixture of fragrances that is intended to be released during use. 


 
Assumption: The toy consists of a maximum 15% fragrances. A company imports 30 
tonnes of these toys every year. This importer does not import or produce other articles. 
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15.030
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Conclusion: This means that registration is not necessary for substances contained in the 
fragrance mixture in a concentration of a maximum of 22% by weight. As this may not 
apply to all substances in the fragrance mixture, further information has to be sought. 
The importer of the toys could thus ask the supplier whether the concentration of 22% is 
exceeded for any of the substances contained in the fragrance mixture. 


 


5.1.2.2. Evaluation of information received from suppliers 


When information is requested up the supply chain, suppliers often provide declarations of 
compliance for their products. The content of these declarations needs to be carefully 
assessed in order to ensure they serve as evidence for the own compliance with REACH. In 
doing so the following aspects ought to be considered: 


 What is being declared? Is this relevant to the own compliance check? 


 Does the declaration clearly relate to the supplier and the products supplied? 


 Who is making the declaration, and does the signer have the authority to sign of behalf of 
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the supplying company? 


 Is there reason for concern over the validity of the declaration? 
If yes, access to any documentation supporting the declaration should be requested. 


Likewise it is not advisable to trust blindly on the adequacy of scientific test reports 
provided by suppliers. Such a report should be closely examined to make sure that it can 
indeed be used to demonstrate compliance. The following points should be taken into 
account when scientific test reports are used to document compliance checking. 


 A scientific test report should include the following elements: 


- Name and address the laboratory involved in the analysis 


- Date of receipt of the sample and date of performance of the test 


- Unique identification of the report (such as a serial number) and date of issue 


- Clear identification and description of the sample and the substance(s) 
for which testing was performed 


- Sample preparation methods and analytical methods used, 
including references to the standards used and any deviations from them 


- The limit of detection (LOD) or limit of quantification (LOQ) of the test method 


- Results of the test (with unit of measurement) including uncertainty of the test results 


- Name and signature of the individual authorizing the report 


 It should be checked whether the concentration of a substance obtained in the test is 
really below the relevant limit (e.g. below the 0.1% threshold or the critical concentration 
level for substances in a mixture intended to be released). 


 The raw materials and processing of a product can change over time, leading to 
alterations of the product batches supplied. Therefore it needs to be ensured that the test 
documented in the report was conducted with the relevant type of product (i.e. the same 
type as the products supplied). 


 There should be some level of understanding of the methods used in the test. If the 
presentation of the methods is not clear then an explanation should be sought from the 
supplier to avoid confusion and possible non-compliance. 


5.2. Chemical analysis of substances in articles 


Substances contained in articles can be identified and their concentrations quantified by 
applying analytical methods. If other approaches to obtaining information fail or become too 
complicated, conducting chemical analysis may thus be an option to obtain information on the 
composition of articles. This is particularly the case when an article consists of a 
homogenous material, but also for complex, small articles, shredding and testing of a sample 
might be a feasible approach. 


For certain articles (e.g. toys, shoes) it is even common practice to perform chemical 
analyses of materials used in the production or of final products. Such analyses performed 
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routinely for checking of compliance with other legislation or product quality control can also 
serve to obtain information needed for compliance with REACH. 


Although chemical analyses may be helpful in certain situations, it is to be noted that they 
may yield ambiguous results and/or be very costly and are thus not recommended as the 
preferred instrument for obtaining information. 


5.2.1. Difficulties of chemical analyses 


Difficulties related to chemical analysis of substances in articles will be faced relating to the 
following issues and have to be kept in mind in case chemical analyses are conducted. 


 Articles may be very complex and composed of different parts and materials. It is 
therefore difficult to create a sample for the analysis that represents the whole article. 


 Substances that are included in the article matrix may have to be extracted from it18.   


- This may result in chemical reactions that could “create” substances which do not 
exist in the article.   


- The extraction may not be exhaustive, thus the full content of substances in the matrix 
may not be obtainable. 


 Various analytical methods are available to screen for the existence and identification of 
different substances in a sample.   


- Measurements in most cases will identify the chemical constituents in the sample but 
not necessarily “the substance” which were originally used to produce the article. Note 
that substances may consist of several constituents (for more information please 
consult the Guidance on substance identification).  


- Some methods may show the existence of certain elements (e.g. halogens) rather 
than the existence of substances.  


- If a high number of different substances are contained, several analyses may be 
needed to identify all substances, and it is particularly difficult to assign an appropriate 
method if it is not clear what is being searched. 


- The quantification of substances requires additional measurements.  


5.2.2. Planning chemical analyses of substances in articles 


Chemical analyses have to be planned carefully taking into account what information can be 
obtained with which methods. If an analysis is carried out, a strategy should be developed in 
collaboration with experienced laboratories and based on available methods. The testing 
strategy and interpretation of results should take into account any other available information 
on the article which is being analysed e.g. from industry sector organisations, research 
institutions and accredited chemical analysis laboratories. There are no formal requirements 
on which methods and laboratories to use; it is up to each company to judge the 


 
18 Substances intended to be released from articles can in principle be separated from the articles without 


extraction or special methods, so taking respective samples for chemical analysis should normally be possible. 
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appropriateness of methods and laboratories. However, whenever possible and appropriate, 
existing standard methods and appropriate accredited laboratories should be used. Examples 
of standard methods for sampling and analysis of substances in articles can be found in 
appendix 5.  


The following steps are proposed, when planning chemical analyses: 


 Consult experts or sector information sources to narrow down which substances to look 
for (e.g. for many articles it can be excluded that gaseous substances are contained 
therein). 


 Develop a strategy for testing as a tiered process, i.e. broad screenings, narrow 
screenings and identification by e.g. semi-quantitative methods. 


 Identify which part(s) of the article to analyse: liquids, gases or powders contained in the 
article, extracts from the article matrix, article parts likely to contain a particular SVHC, 
etc. 


 Perform the chemical analysis for the identification of substances. 
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6. EXEMPTIONS FROM REQUIREMENTS FOR 
SUBSTANCES IN ARTICLES 


Obligations to register or notify substances in articles identified as described in chapters 3 
and 4 do not apply in certain cases. This chapter explains what you have to check to 
establish if you are covered by an exemption from registration or notification obligations 
related to substances in articles. However, no exemption is possible for the obligation to 
communicate information on substances in articles according to Article 33. 


6.1. General exemption of substances from registration and 
notification 


A number of substances are exempted in general (i.e. whether on their own, in mixtures or in 
articles) from registration and notification as sufficient information is known about these 
substances or registration and notification are simply deemed inappropriate or unnecessary 
(Article 2(7)(a) and (b)). Annexes IV and V of the REACH Regulation specify which 
substances these are. The Navigator on the ECHA website should be used to check if any 
exemption based on an entry in Annex IV or V applies and a registration or notification under 
Article 7 would therefore not be required. 


6.2. Exemption from registration and notification of substances 
recovered 


The REACH Regulation exempts substances which are recovered in the EEA from 
registration and notification, provided a number of conditions are met (Article 2(7)(d)). 
Producers of articles made of recovered substances can therefore in principle benefit from 
this exemption. The conditions set by REACH which have to be respected in order to benefit 
from this exemption are described in section 1.6.4.5 of the Guidance on registration. 


6.3. Exposure based exemption from notification 


According to Article 7(3), notification is not required if the producer or importer of articles can 
exclude exposure to humans or the environment during normal or reasonably foreseeable 
conditions of use19, including disposal. 


Exposure to a substance in an article is possible even if the substance is not released from 
the article, but just on the surface of it. Therefore, a producer/importer wanting to 
demonstrate ‘exclusion of exposure’ has to ensure that the SVHC on the Candidate 
List does not come into contact with humans or the environment, regardless of its 
dangerous properties. Note that all exposure routes at all life cycle stages have to be 
considered (service life of the article and waste stage). 


There is no requirement to submit documentation to ECHA that supports an exemption from 
notification. However, a justification of the exemption that demonstrates exclusion of 


 
19 The terms “normal conditions of use” and “reasonably foreseeable conditions of use” are explained in 


section 3.1. 
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exposure should be prepared so that it can be presented to enforcement authorities on 
request. Such a justification could include for example one or more of the following elements:  


 A proof that no emissions from the article take place even during its disposal. 


 If the substance is contained in the article by technical means: a reasoning why the article 
is unlikely to be opened or to break leading to a release of the substance, in particular 
during the waste stage. 


 If the substance is embedded in the matrix of the article: a description of the stability of 
the article matrix and the bonds between the substance and the matrix during the different 
life cycle stages of the article. 


 A proof that the substance remains fully immobile inside the article and does not migrate 
out of it (e.g. due to the inherent physicochemical properties of the substance, or a 
special coating of the article). 


 A proof that the amounts of substance released from the article are contained by 
technical means or directly destroyed (e.g. during thermal treatment of waste). 


These arguments can be based on measurements (e.g. leaching and migration tests), 
modelling, literature or other sources of information. Any justification should further include: 


 The substance name. 


 A description of the article, its normal and reasonably foreseeable conditions of use, and 
the disposal pathways. 


 Information on the concentration of the substance in the article or its parts, including 
substance amounts in the article matrix and non-integrated (residual) amounts. 


Note that it may be more difficult and costly to demonstrate “no exposure” than 
making a notification. Some key notions on exposure assessment are described in section 
6.3.1, for further guidance on how demonstrating that no exposure occurs please consult 
chapters R14 to R18 of the Guidance on information requirements and chemical safety 
assessment. 


6.3.1. Potential for release 


The potential for release of a substance from an article will depend on: 


 Physicochemical properties of the substance, like vapour pressure, water solubility, 
stability in contact with air, water, etc. 


 Structure and chemistry of the article matrix including physicochemical parameters and 
the way in which the substance is incorporated in it (chemically bonded or not). 


 The conditions of use and disposal of the article, such as: 


- Location of use (indoor or outdoor use, private homes, workplace, etc.).  


- Physical conditions at place of use (temperature, ventilation, etc.). 


- Whether or not articles are part of a comprehensive waste collection scheme. 
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- The disposal technology. 


Some chemical substances are very firmly bound in the material, e.g. chromium in stainless 
steel, and the potential emission of chromium is therefore very low. Other substances are 
loosely incorporated in a matrix, e.g. softening additives in PVC. Such substances, like 
phthalates, are continuously emitted from the surface of the article. An alternative way in 
which substances may be released is through normal wear and tear of articles (abrasion). In 
this case, the substances are released together with the article matrix, e.g. additives in car 
tyres or the outside surface coatings of a car underbody. 


6.4. Exemption from registration and notification of substances 
already registered for a use  


According to Article 7(6) a registration or notification of a substance in articles is not required, 
if the substance has already been registered for that use (i.e. the process by which the 
substance is included in the articles). This refers to any registration of that use of the 
substance in the same supply chain or any other supply chain. 


On the same basis a producer or importer of articles would be exempted from notification of a 
substance if he has already registered it for that use himself. In other words, in the particular 
case that a producer or importer of articles has registration and notification obligations for the 
same substance in his articles, he would be exempted from the obligation to notify this 
substance, once he has registered it for that use. 


A substance has already been registered for a particular use, if two conditions are fulfilled: 


 The substance in question is the same as a substance that has already been registered. 


 The use in question is the same as one of the uses described in a registration of this 
substance that was already made. 


To ensure that the substance in question is the same as a substance that has already been 
registered, comparing names, and EINECS or CAS numbers of both substances may not 
always be sufficient. When deciding whether or not two substances can be regarded as the 
same, the “criteria for checking if substances are the same” given in chapter 5 of the 
Guidance on substance identification should be applied. 


A potential registrant or notifier of a substance in articles would also have to check if the use 
of the substance in his articles is the same as one of the uses described in a registration of 
this substance that was already made. For this he has to describe the function of the 
substance in the article (e.g. pigment, flame retardant), the process by which the substance is 
included in the articles and into which type of article. This use description should be in line 
with the use descriptor system explained in chapter R.12 of the Guidance on information 
requirements and chemical safety assessment. The use descriptor system consists of five 
elements, specifying the industry sector, the type of mixture, the environmental release, the 
process and the article category of a substance use. It also specifies whether a substance is 
foreseen to be intentionally released from an article or not. Please note that (due to the 
generic architecture of the use descriptor system) using only the elements of the use 
descriptor system to describe a substance will not be sufficient to conclude on the sameness 
of two uses for the purpose of establishing whether an exemption on the basis of Article 7(6) 
applies. Therefore, the use in question has to be described more in detail than just by 
using elements of the use descriptor system. To come to a conclusion on whether the 
substance is considered as registered “for that use” or not, the potential registrant or notifier 
has to compare the description of his use with those uses already registered for the 
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substance. The conclusion obtained and the considerations that led to it should be well 
documented in order to be able to demonstrate REACH compliance towards authorities, 
when required. 


Substances will be registered throughout the phase-in scheme until 2018. Thus, a substance 
may not yet have been registered at the time a producer or importer of an article checks if his 
use has already been registered. 


6.4.1. Information sources to determine if a substance is already 
registered for a use 


Article producers and importers seeking to apply the provisions of Article 7(6) are reminded 
that it is necessary to actively find out if the substance in their articles is already registered for 
their use before establishing that they do not need to register or notify it. It is not considered 
sufficient to simply assume that this is the case without documenting it for the purposes of 
checking by enforcement authorities. Different types of sources of information may be of use 
in determining whether a substance is already registered for a particular use. 


Safety data sheets (SDS) contain information on uses of the substance or mixture as far as 
they are known by the supplier. Where there are many possible uses, only the most important 
or common uses are listed. If a SDS in addition includes a registration number, it may be 
possible, depending on the detailedness of the use descriptions in the SDS, to conclude that 
a particular use of this substance or mixture has already been registered. However, in case of 
doubt, confirmation of the sameness of both uses (i.e. the use of the substance in the articles 
and one of the uses registered) should be sought from the actual registrant up the supply 
chain. 


In case a substance requiring a safety data sheet has been registered in a quantity of 10 t/a 
or more, recipients of this substance (on its own or in a mixture) are provided by their supplier 
with the relevant exposure scenarios in an annex to the safety data sheet. If relevant to the 
recipients of this substance, these exposure scenarios also cover the uses by which the 
substance is incorporated in articles. Therefore the information contained in exposure 
scenarios can be used by article producers to establish whether their use of the substance 
has already been registered up the supply chain. 


A supplier of a substance (on its own or in a mixture) might choose to provide details on uses 
for which this substance has been registered on his company website. Depending upon the 
information made available, it may be possible to check whether or not the substance has 
been registered for the use concerned. 


In most cases, if you need to find out for which uses a substance has been registered, you 
will have to ask other actors up your supply chain. Alternatively you could identify and ask a 
manufacturer or importer of that substance from any supply chain for the uses he has 
registered this substance for, or whether he has registered it for a particular use. Supply 
chain communication can be initiated in different ways: 


 A good way to identify manufacturers and importers of a substance who might have 
registered it for a particular use, is to launch a corresponding request within the 
Substance Information Exchange Forum for this substance (SIEF), provided that you 
have pre-registered the substance and become a participant in that SIEF. 


 You may also contact trade associations, who might have information on the registration 
status of a particular substance and the uses the substance has been registered for. 
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 As a downstream user, a producer of articles has the right to make the use by which he 
includes a substance (on its own or in a mixture) in his articles known to his supplier 
requesting that his use becomes an identified use20. The supplier has several options to 
react to a use made known to him (further information is provided in chapter 8 of the 
Guidance for downstream users). However, in the course of the dialogue initiated with the 
supplier, the article producer may obtain the confirmation that the substance has been or 
will be registered for his use. 


 


The ECHA dissemination database for substance information, which can be accessed via the 
ECHA website: http://apps.echa.europa.eu/registered/registered-sub.aspx contains 
information on registered substances provided by companies in their registration dossiers. It 
includes a variety of information on the substances which companies manufacture or import 
and may include information on the uses of the substance, unless the companies have 
claimed this information as confidential, including use of the substance in articles. However, 
since the description of the use available here consists only of elements of the use descriptor 
system, the information will normally not be sufficient to conclude on the sameness of two 
uses for the purpose of establishing whether an exemption on the basis of Article 7(6) 
applies. 


 


 


 
20 Please note that this is not an option for importers of articles as they are not downstream users. 



http://guidance.echa.europa.eu/docs/guidance_document/du_en.htm

http://apps.echa.europa.eu/registered/registered-sub.aspx
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APPENDIX 1: BORDERLINE CASES OF 
SUBSTANCES/MIXTURES IN CONTAINERS 
OR CARRIER MATERIALS 


Section 2.3 of the guidance provides a workflow and explanation on how to distinguish 
between 


a) articles with an integral substance/mixture, and 


b) combinations of an article (functioning as a container or a carrier material) and a 
substance/mixture.   


The following examples, the conclusions of which are summarised in the table below, 
illustrate how to apply the workflow and indicative questions in the main guidance and how to 
draw respective conclusions. Please note that the range of borderline cases included in this 
Appendix is not exhaustive. The examples should be applied to guide decisions on similar 
borderline cases, e.g. writing materials would (in analogy with the printer cartridge) be 
considered as combinations of an article (functioning as a container) and a 
substance/mixture. 


Table 2: Summary of borderline cases described in Appendix 1  


Conclusion 


Object article with an integral 
substance/mixture 


combination of an article 
(functioning as a container 
or a carrier material) 
and a substance/mixture 


printer cartridge  x 


spray can 
with paint 


 x 


fireworks  x 


thermometer 
with liquid 


x  


printer ribbon  x 


wet cleaning wipe  x 


wax tape for skis  x 


adhesive tape 
for fixing carpets 


x  


battery x  


desiccant bag  x 


detector tube x  


candle  x 
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Table 3: Borderline cases of substances/mixtures in containers (continued in table 4) 


Object 
Spray can 
with paint 


Printer 
cartridge 


Fireworks 
Thermometer 
with liquid 


Function 
Bring paint 
onto surface 


Bring toner/ink 
onto paper  


Explode, 
make light 
effects 


Measure and 
indicate 
temperature 


Question 4a: If the 
substance/mixture 
were to be removed or 
separated from the 
object and used 
independently from it, 
would the 
substance/mixture still 
be capable in principle 
(though perhaps 
without convenience 
or sophistication) of 
carrying out the 
function? 


YES, one could 
still make a 
painting even if 
the paint would 
be separated 
from the spray 
can. 


YES, if the 
toner/ink was 
removed and 
filled into any 
other type of 
printing or 
writing device, it 
could still 
execute its 
function. 


YES, if the 
chemicals were 
removed, they 
could still 
explode and 
make light 
effects. 


NO, if the liquid 
was removed it 
could still expand 
and contract with 
changing 
temperatures, but 
would not 
measure and 
indicate the 
surrounding 
temperature. 


Question 4b: Does 
the object act mainly 
(i.e. according to the 
function) as a 
container or carrier for 
release or controlled 
delivery of the 
substance/mixture or 
its reaction products? 


YES, the spray 
can is mainly 
intended to 
deliver the 
mixture in a 
controlled way (it 
controls speed 
and type of its 
release). 


YES, the 
cartridge is 
mainly intended 
to deliver the 
toner/ink in a 
controlled way 
(it provides the 
fit to the printer 
and controls the 
release). 


YES, the 
function is to 
bring the 
substances or 
their reaction 
products into the 
air, thus to 
deliver them. 


NO, it is not the 
function of the 
object to deliver a 
substance or 
mixture. 


Question 4c: Is the 
substance/mixture 
consumed (i.e. used 
up e.g. due to a 
chemical or physical 
modification) or 
eliminated (i.e. 
released from the 
object) during the use 
phase of the object, 
thereby rendering the 
object useless and 
leading to the end of 
its service life? 


YES, the spray 
can is normally 
disposed of 
separately from 
the paint. 


YES, the 
toner/ink is 
normally 
consumed 
during use and 
the cartridge is 
disposed of 
separately. 


YES, the 
explosive 
substances 
react and are 
separated from 
the container 
during use. Any 
containers or 
container parts 
remaining are 
disposed of 
separately. 


NO, the liquid 
and the container 
are disposed of 
together. 


Conclusion 


combination of 
an article and a 
substance 
/mixture 


combination of 
an article and a 
substance 
/mixture 


combination of 
an article and a 
substance 
/mixture 


see table 5 
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Table 4: Borderline cases of substances/mixtures in containers (continuation of table 3) 


Object Battery Desiccant bag Detector tube21 


Function 
Provide electric 
current 


Absorb air humidity Measure 
concentration of 
substances in air 


Question 4a: If the 
substance/mixture were to 
be removed or separated 
from the object and used 
independently from it, would 
the substance/mixture still 
be capable in principle 
(though perhaps without 
convenience or 
sophistication) of carrying 
out the function? 


NO, the electrolyte 
and the electrode 
active materials as 
such cannot provide 
any electric current 
outside the battery.  
Housed in other 
containers without the 
specific design of a 
battery, they would 
also fail to provide 
energy.  The 
‘container part’ of the 
battery, empty of the 
electrolyte, is also not 
able to fulfil its 
function.  However, 
there are different 
types of electrolytes 
which could be used 
in one battery casing. 


YES, the desiccant 
substance would still 
absorb humidity.   


NO, the printed scale 
on the detector tube 
is necessary to read 
the measured 
concentration.   


Question 4b: Does the 
object act mainly (i.e. 
according to the function) 
as a container or carrier for 
release or controlled 
delivery of the 
substance/mixture or its 
reaction products? 


NO, the electrolyte 
and the electrode 
active materials are 
not released from the 
battery, thus the 
container does not 
have a function of 
‘delivering’ it and does 
not control its release. 


NO, the desiccant is 
not released from the 
bag.   


NO, it is not the 
intention to deliver a 
substance, because 
the intention of this 
object is that the 
chemical reaction 
takes place within the 
object.   


Question 4c: Is the 
substance/mixture 
consumed (i.e. used up e.g. 
due to a chemical or 
physical modification) or 
eliminated (i.e. released 
from the object) during the 
use phase of the object, 
thereby rendering the object 
useless and leading to the 
end of its service life? 


YES, the electrolyte is 
predominantly 
consumed during the 
use phase of the 
object, as the battery 
does not provide 
electric current 
anymore at the end of 
its service life. 


YES, the activity of 
the desiccant 
decreases with time; 
at the end of the 
service life of the 
object the desiccant 
does not adsorb 
humidity anymore. 


YES, at the end of the 
object’s service life, 
i.e. after the 
substance has 
undergone the colour 
reaction, the 
substance is used up 
i.e. its useful 
properties are 
exhausted.   


Conclusion   
see table 5 combination of 


an article and 
a substance/mixture 


see table 5 


 
21 A detector tube is a glass tube containing chemical reagents in which a colour change may be produced when 


an air sample is drawn through it. The length of the stain produced, relative to a graduated scale on the tube, 
provides a measure of the concentration of a specified chemical agent in the air sample. The European 
Standard that governs the requirements for detector tubes is EN 1231. 
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Table 5: Additional indicative questions for borderline cases of subs./mixtures in containers 


Object 
Thermometer 
with liquid 


Battery Detector tube 


Question 5a: If the 
substance/mixture 
were to be removed 
or separated from 
the object, would 
the object be 
unable to fulfil its 
intended purpose? 


YES, the object will not 
function without the 
liquid. 


YES, the mixtures need 
to be in a container 
(each in a separate 
compartment with the 
necessary electrodes) 
in order to provide an 
electric current. 


YES, without the 
chemical reagent in the 
tube no concentration 
measurements could be 
made. 


Question 5b: Is the 
main purpose of the 
object other than to 
deliver the 
substance/mixture 
or its reaction 
products? 


YES, Delivering a 
substance/mixture is not 
the main function of the 
object. The thermometer 
contains the liquid and 
provides a shape to 
regulate its expansion, 
necessary to measure 
and to show the right 
temperature. It is not the 
purpose to deliver the 
liquid. 


YES, the main purpose 
is to provide electric 
current. 


YES, the 
substance/mixture in the 
detector tube reacts 
inside the tube and is not 
meant to be dispensed 
by the tube. 


Question 5c: Is the 
object normally 
discarded with the 
substance/mixture 
at the end of its 
service life, i.e. at 
disposal? 


YES, the liquid and the 
container are disposed 
of together. 


YES, when disposed, a 
battery still contains the 
mixtures. 


YES, the detector tube 
still contains the 
chemical reagent when 
disposed. 


Conclusion 
article with an integral 
substance/mixture 


article with an integral 
substance/mixture 


article with an integral 
substance/mixture 
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Table 6: Borderline cases of substances/mixtures on carrier materials  


Object Printer ribbon Wet cleaning wipe Candle 


Function 
Bring ink 
onto paper 


Remove dirt 
from surfaces  


Create a flame 


Question 4a: If the 
substance/mixture were to 
be removed or separated 
from the object and used 
independently from it, 
would the 
substance/mixture still be 
capable in principle 
(though perhaps without 
convenience or 
sophistication) of carrying 
out the function? 


YES, the ink itself 
could still fulfil the 
function of bringing 
ink onto paper. 


YES, the cleaning 
effect could generally 
be achieved by using 
the mixture itself 
though with less 
convenience. 


NO, without the wick 
the mixture would not 
create a flame. 


Question 4b: Does the 
object act mainly (i.e. 
according to the function) 
as a container or carrier 
for release or controlled 
delivery of the 
substance/mixture or its 
reaction products? 


YES, the main 
function is to deliver 
the ink to the paper. 


NO, the main function 
of the object is to 
remove dirt from 
surfaces. 


YES, the wick 
delivers the mixture 
in a controlled way to 
the flame. 


Question 4c: Is the 
substance/mixture 
consumed (i.e. used up 
e.g. due to a chemical or 
physical modification) or 
eliminated (i.e. released 
from the object) during the 
use phase of the object, 
thereby rendering the 
object useless and 
leading to the end of its 
service life? 


YES, when the ribbon 
is disposed, most of 
the ink has been 
consumed. 


YES, the cleaning 
agents are 
predominantly 


consumed22 and the 
wipe is disposed of 
separately. 


YES, the mixture is 
burnt during the use 
phase of the candle. 


Conclusion 
combination of 
an article and 
a substance/mixture 


combination of 
an article and 
a substance/mixture 


combination of 
an article and 
a substance/mixture 


 
22 This is regarded as true, although in reality a significant part of the cleaning agent may not actually be 


consumed, as its function is to be released as far as practical.  
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Table 7: Applying indicative questions to pressure sensitive adhesive tapes23 


Object 


Wax tape for skis 
 


(example for adhesive tapes 
that deliver substances/mixtures 
onto a surface, whereas the 
carrier material serves only as a 
release liner and aid to easy 
application; the adhesive layer 
may change its shape upon 
application) 


Adhesive tape 
for fixing carpets 


(example for adhesive tapes 
that do not deliver 
substances/mixtures onto a 
surface, and consist of 
adhesive layer(s) and a 
backing or internal 
reinforcement) 


Function Bring wax onto ski surface Hold two substrates together 


Question 4a: If the 
substance/mixture were to be 
removed or separated from the 
object and used independently 
from it, would the 
substance/mixture still be 
capable in principle (though 
perhaps without convenience or 
sophistication) of carrying out the 
function? 


YES, the adhesive layer is 
capable of carrying out its 
intended purpose (which is not 
necessarily mainly to adhere!), 
though with less convenience. 


NO, the function of the tape is 
determined by the interaction 
between the backing or 
reinforcement and the 
adhesive. 


Question 4b: Does the object 
act mainly (i.e. according to the 
function) as a container or carrier 
for release or controlled delivery 
of the substance/mixture or its 
reaction products? 


YES, the tape’s function is the 
controlled delivery of a 
substance or mixture.  


NO, the tape’s function is not 
to simply control the release or 
delivery of the adhesive layer. 


Question 4c: Is the 
substance/mixture consumed 
(i.e. used up e.g. due to a 
chemical or physical 
modification) or eliminated (i.e. 
released from the object) during 
the use phase of the object, 
thereby rendering the object 
useless and leading to the end of 
its service life? 


YES, the adhering layer and the 
carrier material are disposed of 
separately at the end of their 
respective useful lives.   


NO, the adhesive is not 
consumed or eliminated during 
the use phase of the adhesive 
tape. 


Conclusion   
combination of an article 
and a substance/mixture 


see table 8 


 


 
23 Terms used in the table are defined according to EN 12481: 


Backing: flexible material such as fabric, foil or paper which can be coated with a pressure sensitive adhesive. 
Reinforcement: a material which strengthens the backing and/or the adhesive. 
Release liner: a removable material which protects the adhesive face or faces. 
Substrate: a surface or material to which the tape is applied. 
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Table 8: Applying additional indicative questions to pressure sensitive adhesive tapes 


Object Adhesive tape for fixing carpets 


Question 5a: If the 
substance/mixture were to be 
removed or separated from the 
object, would the object be 
unable to fulfil its intended 
purpose? 


YES, the adhesive layer without the backing material or the 
reinforcement is not capable of carrying out the intended purpose 
of the tape.  


Question 5b: Is the main 
purpose of the object other than 
to deliver the substance/mixture 
or its re-action products? 


YES, the tape’s function is to adhere to the substrate and to 
provide additional qualities through the backing or internal 
reinforcement. 


Question 5c: Is the object 
normally discarded with the 
substance/mixture at the end of 
its service life, i.e. at disposal? 


YES, the adhesive remains on the tape at the end of its service 
life. 


Conclusion article with an integral substance/mixture 
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APPENDIX 2: EXAMPLES OF SETTING THE BORDERLINE 
IN THE SEQUENCE OF PROCESSING 
NATURAL OR SYNTHETIC MATERIALS INTO 
FINAL ARTICLES 


In section 2.3 the main guidance text contains explanations and indicative questions to 
support the evaluation of the importance of the chemical composition of objects versus their 
shape/surface/design in relation to the function. The indicative questions 6a to 6d can be 
used to determine the transition point from a substance/mixture to an article for a raw 
material during its processing. This appendix illustrates the application of the article definition 
to different types of raw materials. It exemplifies how the indicative questions 6a to 6d could 
be answered and how they could assist in deciding whether an object is to be considered an 
article.  


It should be noted that the borderline between substance/mixture and article may be different 
for very similar types of materials (e.g. there might not be one solution for all types of fibres). 
Thus, it should be avoided to draw conclusions on the status of the same type of a raw 
material in different sectors, as it may fulfil different functions. Thus, whether or not a raw 
material is an article must be decided case-by-case. However, industry sectors may develop 
further guidance based on section 2.3 in the guidance and this appendix. 


In the following, guidance on where and how to set the borderline during the refinement of 
raw materials and production of various final articles is given for four sectors: metals, textile 
(in cooperation with non-woven industry), paper and plastic. The examples are intended to 
illustrate the decision making process and it should be stressed that if in doubt, a careful 
examination in line with the indicative questions should be conducted. In line with this, the 
following examples should be applied with care taking into account the exceptions indicated 
in the text.    
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1) Aluminium processing as an example of metal processing 


The example of aluminium processing shows the transition point in the processing of bauxite 
to final aluminium products. It should be noted that the processing of other metals (for 
example iron/steel) may show different transition points. The following figure shows the 
different processing stages and the respective status of the raw material.  
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Figure 3: Transition from bauxite to final aluminium products  


The transition point from mixture24 to article is set between rolling ingots and sheets, 
extrusion ingots and extrusion profiles and aluminium alloy and alloy cast pieces. The 
decision process as supported by the indicative questions 6a to 6d in the main guidance 
could be as follows. 


 
24 formerly termed “preparation” as in the figure.  
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Table 9 : Applying indicative questions to different stages of aluminium processing (part 1)  


Object 
Rolling and 
extrusion Ingot 


Coil / Extrusion profile 
Final product, 
e.g. coated sheet/final 
product 


Question 6a: Does the 
object have a function 
other than being 
further processed? 


NO, further processing 
such as cutting or 
stamping is required for 
achieving a definite 
function. 


YES, aluminium extrusion 
profiles can often be 
directly used in 
construction work. 
Please note that other 
metal alloy coils may 
need considerable further 
processing and have no 
comparable end use. 


YES, the coated sheet 
could be used for 
construction of vehicles. 
Modified extrusion 
profiles could be used in 
several applications 
such as tubes or, when 
anodised, as door and 
window frames. 


Question 6b: Does 
the seller place the 
object on the market 
and/or is the customer 
mainly interested in 
acquiring the object 
because of its 
shape/surface/design 
(and less because of 
its chemical 
composition)? 


NO, seller/buyer of rolling 
ingot offers/acquires a 
certain chemical 
composition. The shape 
of the ingot determines 
the nature of the next 
processing step (rolling), 
but is not considered 
more important than the 
chemical composition. 


Ambiguous. YES, the shape, surface 
and design of the 
material are normally of 
more importance for the 
buyer than the chemical 
composition.  


Question 6c: When 
further processed, 
does the object only 
undergo only “light 
processing”, i.e. no 
gross changes in 
shape? 


NO, before 
rolling/extruding, the 
ingots have no specific 
form. After the 
rolling/extrusion they are 
significantly enlarged and 
have a totally different 
shape, which is created 
deliberately during the 
process. 


YES, the processing of 
coils to sheets and of 
extruded profiles to doors 
and window frames 
consists of “light 
processing” steps (e.g. 
cutting, coating).  The 
materials have more or 
less the same shape 
before and after the 
process. 


Not further 
processed. 


Question 6d: When 
further processed, 
does the chemical 
composition of the 
object remain the 
same? 


NO, the chemical 
composition could be 
changed during further 
processing of the material 
(e.g. application of 
surface coating). 


NO, the chemical 
composition of the sheet 
could be changed during 
further processing (e.g. 
application of surface 
coating). 


Not further 
processed. 


Conclusion substance/mixture article article 


Raw material types in the form of metal and alloy semi-finished products similar to coils and 
profiles are: bars, blanks (e.g. cut, machined, pressed, etc), coil (coated and uncoated), 
extrusion profiles, films and filaments, foil and ribbons, forgings, plate, pipe and tube (cast, 
seamless and welded), pipe and tube fittings, sintered semi-finished and final products, sheet 
and strip (coated and uncoated), stampings, wire rod and wire (coated and uncoated). 


Below the two ways of processing aluminium ingots shown in figure 3 are discussed with 
regard to the borderline between mixture and article status. 
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Aluminium alloy - rolling ingots - coils 


Rolling ingots do not normally have an end use function indicating that these would normally 
be mixtures. It is ambiguous and case dependent whether a coil has an end function in itself.  
In any case a cutting or stamping process is required for achieving a definite function. As this 
would generally be considered as light processing, this question indicates towards the coil 
being an article.  


The interest of the buyer/seller in chemical composition versus shape/surface and design 
generally changes between the ingot and the coil/profile. Although the composition plays a 
role with regard to the quality of the material, the buyer would primarily look for the form of 
the objects. In the case of the rolling ingots, the shape is considered important (determines 
the next processing step), but normally not more important than the chemical composition. 
This is an indication that the ingot is a mixture, whereas the coil is normally an article.  


Whereas the rolling ingots only determine into which type of processing the raw material is 
introduced next, the form of the coil already determines that only sheets can be produced 
from it. The rolling process significantly changes the form of the ingots in many ways. The 
cutting/stamping and further processing of the coil only results in modification of the basic 
shape and can be regarded as light processing. ‘Light processing’ in the sector covers for 
example cutting, drilling, piercing, surface treatment, coating, etc. but excludes processes 
such as melting, extrusion, sintering, etc. where the formed shape is destroyed or 
significantly changed. This is an indication that the status of the raw material is changed in 
the process of rolling into sheets/coils.  


The basic chemical composition of the material (aluminium alloy) is not changed during the 
entire processing, although through coating or surface treatment (e.g. anodising) or 
lubrication (e.g. greasing, oiling, etc.) substances/mixtures may be added. This question is 
not a helpful indicator in this example, as it does not give clear indications on status of the 
raw material. 


Aluminium alloy - extrusion ingots - extrusion profiles 


Already the first question gives an unambiguous indication for the extrusion ingots having no 
end-use function and therefore indication for being mixtures, whereas the extrusion profiles, 
which can be used directly to fulfil a distinct function, have a clear indication for being articles.  


The interest of the buyer/seller in chemical composition versus shape/surface and design 
generally changes between the ingot and the profile. The shape of the extrusion ingots is 
irrelevant with regard to the extrusion profile, thus the buyer of the ingots would only be 
interested in the chemical composition of the material. This is a clear indication that the ingots 
are mixtures. 


The extrusion process significantly changes the form of the ingots in many ways, whereas the 
processing steps carried out with the extrusion profiles only result in modifications of that 
basic shape.  This shows that the transition point of the material should be after the extrusion 
process. 


The basic chemical composition of the material (aluminium alloy) is not changed during the 
entire processing, although through coating or surface treatment (e.g. anodising) or 
lubrication (e.g. greasing, oiling, etc.) substances/mixtures may be added. Also in this case, 
the question is not helpful in determining the transition point.  
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Table 10: Applying indicative questions to different stages of aluminium processing (part 2)  


Object 
Alloy ingot for 
remelting 


Alloy cast piece 
Final aluminium 
product 


Question 6a: Does the 
object have a function 
other than being 
further processed? 


NO. YES.  YES, aluminium final 
products are used in the 
construction of vehicles, 
domestic appliances 
and, when anodized, for 
architectural and 
building applications.  


Question 6b: Does 
the seller place the 
object on the market 
and/or is the customer 
mainly interested in 
acquiring the object 
because of its 
shape/surface/design 
(and less because of 
its chemical 
composition)? 


NO, seller/buyer of alloy 
remelting ingots offers / 
acquires a certain 
chemical composition 
rather than a certain 
shape. The shape of the 
ingot does not determine 
the nature of next 
processing steps (melting 
and casting). 


YES, the buyer of an 
alloy cast piece (casting) 
is interested in it having 
already the basic shape 
and design.  


The chemical 
composition is (normally) 
of less importance as 
compared with the 
shape/surface/design.   


YES, the shape, surface 
and design of the 
material is normally of 
more importance for the 
buyer than the chemical 
composition.  


Question 6c: When 
further processed, 
does the object only 
undergo only “light 
processing”, i.e. no 
gross changes in 
shape? 


NO, as the shape of alloy 
remelting ingots is 
entirely lost during the 
melting process, they 
have no specific form. 
After casting, a totally 
different shape is 
developed, which is 
created deliberately 
during the process. 


YES, the processing of 
alloy cast pieces 
(castings) to finished 
products consists of e.g. 
grinding, drilling, surface 
treatment.  The materials 
have more or less the 
same shape before and 
after the process. 


Not further 
processed. 


Question 6d: When 
further processed, 
does the chemical 
composition of the 
object remain the 
same? 


NO, the chemical 
composition of the alloy 
ingot is not changed 
during remelting, but 
afterwards the chemical 
composition of the alloy 
cast piece (casting) could 
be changed during further 
processing (e.g. 
anodizing). 


NO, the chemical 
composition of the alloy 
cast piece (casting) could 
be changed during further 
processing (e.g. 
anodizing). 


Not further 
processed. 


Conclusion substance/mixture article article 


Raw material types similar to the aluminium alloy cast piece are: castings (e.g. centrifugal, 
die, investment, sand, etc.), continuous cast shapes (e.g. bars, billets, blooms, rounds, 
slabs). A case-by-case consideration should normally be done to make the final decision on a 
material’s status. 
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2) Textile and non-woven processing  


Please note that this example cannot be directly applied for all types of (man-made) 
fibres; there are, for example, great differences between man made mineral fibres and 
synthetic polymers. The figure shows the various processing steps and methods applied in 
the textile and non-woven industry. Irrespectively of the type of raw material (synthetic or 
natural material), the processing stage ‘man-made textile and non-woven fibres’ is regarded 
as an article. Thus, any further processing is seen as processing of articles. 


 


Figure 4: Transition from raw materials to final textile/non-woven products  


46 







Requirements for substances in articles                                 Version 2 – April 2011   


Table 11: Applying indicative questions to different stages of textile/non-woven processing  


Object Synthetic polymer Man-made fibre Tow-rope 


Question 6a: Does the 
object have a function other 
than being further 
processed? 


NO. YES, man-made fibres could 
for example be used as filling 
material for pillows or dental 
floss.  


YES, tow-ropes 
have various 
functions. 


Question 6b: Does the 
seller place the object on 
the market and/or is the 
customer mainly interested 
in acquiring the object 
because of its 
shape/surface/design (and 
less because of its 
chemical composition)? 


NO, the interest in 
polymers is clearly in its 
chemical nature and not 
in its shape. 


YES, the shape, surface and 
design of the material is 
normally more important for the 
person acquiring a man-made 
fibre. 


YES, the shape 
of the tow-rope 
is more 
important for 
the buyer than 
the chemical 
composition.   


Question 6c: When further 
processed, does the object 
only undergo only “light 
processing”, i.e. no gross 
changes in shape? 


NO, the polymer does 
not yet have a specific 
form. By 
spinning/drawing fibres 
are produced which 
have a shape and 
design (‘diameter’) 
which are deliberately 
formed during 
processing.  


YES, before the processing the 
fibres already have a specific 
form which is further developed 
in the next processing steps, 
such as cutting, twisting, 
finishing. The fibre itself exists 
in the same state as before but 
has been ‘bundled’.  


Not further 
processed. 


Question 6d: When further 
processed, does the 
chemical composition of the 
object remain the same? 


NO, the composition is 
changed before 
extrusion (additives, 
cross-sectionalisation). 


YES, the chemical composition 
of the man- made fibre may be 
changed in order to enhance 
its processability, or through 
dyeing. The basic composition 
of the fibre is however the 
same. 


Not further 
processed. 


Conclusion substance/mixture article article 


For the man-made fibre, for some applications the first question can be answered 
unambiguously, as the man-made fibres already have a function other than being further 
processed whilst for other applications the main function is the further processing. Thus the 
fibre in principle can be an article already. The same applies to the tow rope.  


The buyer of a man-made fibre is normally most interested in acquiring a material with a 
specific shape, rather than a certain composition. The fact that fibres with different 
composition can substitute each other is another indicator of the greater relevance of physical 
properties. 


The buyer of a tow-rope is undoubtedly more interested in the shape of the tow-rope than in 
its chemical composition.  


The type of extrusion/drawing determines the diameter of the fibre and therefore it is the 
processing step that deliberately forms the shape of the fibre. Further properties like strength, 
elongation and shrink are given to the fibres in this step as well. The man-made fibres are 
‘assembled’ in different processes to form the final products, like the tow rope. These 
processes are mainly mechanical and do not change the base structure of the fibre, but 
simply ‘aggregate’ it to larger units.  
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The basic chemical composition of the polymer may be changed after the extrusion/drawing 
through various types of processing (depending on the type of further processing).   


The example shows that the stage at which the function is determined by shape, surface and 
design may be very early in the raw materials processing. Furthermore, the design is the 
relevant physical property of the fibre, as its overall shape does not change significantly in the 
further processing. 
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3) Polymer processing 


In the polymer processing industry, the transition point from mixture to article is defined after 
the conversion of polymer pellets. The conversion process is what transforms the mixture into 
an article. The figure shows one example product / process which can be regarded as typical 
for the polymer processing industry and therefore represents also other processes like 
calendaring, injection moulding, etc. 
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Figure 5: Transition from crude oil to plastic products  
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Table 12: Applying indicative questions to different stages of polymer processing  


Object Polymer pellet PE-foils 
PE 
packaging 


Question 6a: Does the object have a 
function other than being further 
processed? 


NO. YES, direct application 
as packaging possible, 
also without further 
processing.  


YES, 
packaging.  


Question 6b: Does the seller place 
the object on the market and/or is the 
customer mainly interested in 
acquiring the object because of its 
shape/surface/design (and less 
because of its chemical composition)? 


NO, the converter 
selects polymer 
pellets according to 
their chemical 
composition. The 
shape is not relevant. 


YES, the buyer of foils is 
most interested in its 
shape. For many 
functions foils of 
different chemical 
composition can be 
used. 


YES. 


Question 6c: When further 
processed, does the object only 
undergo only “light processing”, i.e. no 
gross changes in shape? 


NO, the conversion 
unit causes the 
deliberate formation of 
a shape of the 
polymer material, 
which determines its 
function.  


YES, further processing 
doesn’t change the 
design but only modifies 
it.  


Not further 
processed. 


Question 6d: When further 
processed, does the chemical 
composition of the object remain the 
same? 


NO, before extrusion, 
additives are mixed 
into the raw material 
to obtain certain 
functionalities. 


YES, the chemical 
composition of the foil 
itself does not change in 
the further processing 
steps, but it could be 
printed onto.  


Not further 
processed. 


Conclusion substance/mixture article article 


Whereas the polymer pellets do not have an end use function yet, the converted materials 
are likely to have one. In the example, the PE foil can directly be used for packaging and can 
also be used and modified in further processing.   


In the conversion unit, the structure and design of the polymer compounds is changed. In the 
resulting material the design and structure is kept during further processing.   


For the polymer sector, this means that processes including for example, but not limited to, 
pipe extrusion, film blowing, blow moulding, sheet forming, rotomoulding, foaming, 
compression moulding, fibre spinning or tape slitting calendaring, coating or injection 
moulding mark the ‘red line’ between mixture and article.   
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4) Paper processing 


The transition point from mixture to article is between the stock and the dried paper.  


Integrated Paper Making


Treatments


Chipping   Pulping Stock  
preparation 


Convertin 


Wood (natural 
raw material) 


Chips Cellulose 
is a natural substance 


(no registration) 


Potential Input of substances / mixtures 


Stock 
is a mixture 


Formation, 
dewatering, drying 


Paper 
is an article 


Post treated paper 
is an article 


Final paper product 
Is an article  


Figure 6: Illustrative example of the general transition point from wood to paper articles  
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Table 13: Applying indicative questions to different stages of paper processing  


Object Stock Paper Postcard 


Question 6a: Does the object have a 
function other than being further 
processed? 


NO. YES, could be used 
e.g. for packaging.  


YES. 


Question 6b: Does the seller place the 
object on the market and/or is the customer 
mainly interested in acquiring the object 
because of its shape/surface/design (and 
less because of its chemical composition)? 


NO, stock is mostly 
liquid and thus does 
not have a shape, 
surface or design, 
yet. 


YES, for the buyer the 
shape of the paper is 
most relevant.  


YES. 


Question 6c: When further processed, 
does the object only undergo only “light 
processing”, i.e. no gross changes in 
shape? 


NO, after 
dewatering/drying the 
stock is given a 
specific shape, 
surface and design 
for the first time.  


YES, further 
processing (here: 
cutting, printing) does 
not change the basic 
design. Although 
shape & surface are 
modified, the 
properties of the 
‘paper’ already 
determine the function.  


Not further
processed.


Question 6d: When further processed, 
does the chemical composition of the 
object remain the same? 


NO, chemicals may 
be added. 


YES, just surface 
treatment, gluing etc. 
may add substances.  


Not further
processed.


Conclusion substance/mixture article article 


The paper as obtained from the paper machine could already have an end use function, e.g. 
packaging of filling material. Although it is further processed to better fulfil a specific purpose, 
the paper already has a function apart from being raw material for further processing.  


The dewatered paper is the first stage of the raw material, which does have a specific shape, 
surface and design. Any previous production stages of the raw material can therefore not 
represent an article status.  


The further treatment of paper may change the overall shape of paper significantly. However, 
the design is not changed.   
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APPENDIX 3: ILLUSTRATIVE CASES FOR CHECKING IF 
REQUIREMENTS UNDER ARTICLE 7 AND 
ARTICLE 33 APPLY 


1) Scented children’s toys 


Scented children’s toys are articles with intended release. The case is chosen to illustrate the 
difficulties that an importer of articles may face if he cannot get any information on the 
substances contained in the imported article from his suppliers. 


The following is assumed:  


 Import per year: 1 million scented toys  


 Weight of toy part containing the fragrance: 2 g 


 No information on content of substances to be released 


 No information on registration 


Substance identification  


In order to obtain information on the substances to be released from the scented toys the 
importer does the following analyses: 


1. Analysis on fragrances (24 in total) classified as sensitising by EU's Scientific Committee 
on Cosmetics (SCCNFP 1999). Toys with different smells, lemon and strawberry are 
examined. The analysis is carried out on the part containing the fragrance. 


2. The toy with lemon scent is examined in an emission test to analyse the release.  


3. Screening for extractable organic compounds by GC/MS. 


A total of 11 sensitising fragrance substances are found in the analysis on fragrances; 
substance names and CAS numbers can be identified. During the emission test various 
compounds are detected and identified by substance name. Only one substance is identified 
by name in the screening for extractable compounds. The CAS numbers are searched in an 
online database for toxicological data (Thomson Microdex). Classification is searched for in 
lists from the Danish EPA. It is not possible to find the CAS number for all the identified 
substances using the available substance name.  


Information on concentration of the substance 


The concentration of D-limonene was determined for the part containing the fragrance. The 
classification was obtained from databases. 
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Table 14: Information on D-limonene in the toys  


Substance CAS no. Classification 
Concentration in 
toy part containing 
the fragrance (mg/kg) 


D-limonene 5989-27-5 


R10 (Flam. Liq. 3; H226) 
Xi;R38 (Skin Irrit. 2; H315) 
R43 (Skin Sens. 1; H317) 
N;R50/53 (Aquatic Acute 1; H400 
- Aquatic Chronic 1; H410) 


800 


Information on amount of substance used 


The quantity of D-limonene in the scented toys can be calculated as the amount in each toy 
(800 mg/kg  0.002 kg/toy = 1.6 mg/toy) multiplied by the amount of toys imported annually 
(1,000,000 toys/a). The annual amount of D-limonene in the toys imported is 1.6 kg/a, which 
is below 1 t/a.  


It can also be calculated how many toys the importer can import before reaching the 
threshold of 
1 t/a for D-limonene: 


atoys
toyttoymgConc


Number a
t


a
t


articlewsubs


a
t


articles
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9
)/.(


max 10625
106.1


1


6.1


11




   


Numbermax articles: maximum number of articles that can be produced and imported per year 
without triggering registration obligations. 


Conc subs. (w/article): content of the substance in one article. 


The importer can import 625 million toys before reaching the threshold of 1 t/a for D-limonene 
and trigger registration obligations. 


Illustration of the decision process 


 
 Example: Toy with lemon scent (D-limonene) 


  Are you the first EU producer or importer of the object? 


  YES. 


  Is your object an article? (consult chapter 2) 


  YES. The company imports toys which are articles, because the shape determines their 
function. 


  Is there an intended release of substances from the article? (consult chapter 3) 


  Substances are released during the use of the article. The release is an additional quality of 
the toy and the release is therefore intended, otherwise the article would not smell. 


  Does the article contain a SVHC included in the Candidate List? 
(consult chapters 4 and 5) 


  As the importer has no information except the results from the chemical analysis he could 
do the following: 


  1) Collect information on sector knowledge and typical content of substances in this type of 
article, standards like the toys directive etc. He would compare that information with the 
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Candidate List for authorisation and may have doubts whether he can exclude the presence 
of SVHC. He does not find information on the fragrances intended to be released.  


  2) Check the supply chain requesting if any of the substances on the Candidate List is 
included in the article or the substances/mixtures used to produce the article or receive 
confirmation that SVHC are not present in the article. Check the supply chain and ask if the 
supplier of the fragrance substances can be identified. If yes, the importer of toys may try to 
obtain a safety data sheet.  


  3) Plan and perform screening for substances on the Candidate List by analytical methods if 
no information is obtained from the suppliers and content of SVHC is likely (see results 
above). 


  4) Check if identified substances are listed on the Candidate List (The emission test 
revealed the presence of compounds classified with R50/53 (Aquatic Acute 1; H400 - 
Aquatic Chronic 1; H410) and R51/53 (Aquatic Chronic 2; H411). These compounds may 
potentially fulfil the criteria as PBT/vPvB substances, and thus be identified as SVHC). 


  5) Calculate the amount of substances identified in the screening analysis and assess 
whether the tonnage threshold for registration could be exceeded.   


  Is the total amount of the fragrance mixture > 1 t/a (all such articles in a company 
should be considered)? 


  YES. The total volume of fragrance is approx. 2 t/a.  


  Identify each substance intended to be released from the article. 


  A total of 11 fragrance compounds were identified to be contained in the toy. During the 
emission test various compounds were detected and some of the detected compounds 
were identified with a CAS number and classification.  


  The output from the analysis was the substance name only. The C&L inventory to be 
established should be consulted in order to obtain a CAS number and classification.  


  Further steps in this case are focused on D-limonene, which was identified in the chemical 
analysis.    


  Substances exempted from registration? 


  NO. 


  Check for existing registration for that use. 


  The substance has not been registered. 


  Determine the amount of each substance intended to be released (all such articles in 
a company should be considered and summed up) 


  Based on the chemical analysis, the content of D-limonene intended to be released is 
determined to be 800 mg/kg in the inner part of the toy. The content of D-limonene in the toy 
is 1.6 mg as the weight of the inner part was 2 g.  


  Total amount > 1 t/a? 


  It is assumed that this toy is the only article containing D-limonene and imported by the 
company. The annual amount of D-limonene is calculated to be 1.6 kg/a, which is below 1 
t/a.  


  Registration of D-limonene in the toys is not required. 
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Comments on the case 


The importer may import toys with several other fragrances, which also have to be examined. 
Each individual substance to be released has to be identified.   


Only 24 selected fragrances were analysed for content in the article. There are more 
substances present in the toy, therefore an emission test was also done. In the emission test 
a range of volatile substances released into the air was identified. Here, only the release was 
analysed and not the content. The emission test did not include the fragrances.   


The analysis for fragrances and the emission test, where specific known compounds were 
searched for in the entire article (extraction of content of the toy) and in the substances 
released (emissions were captured and analysed) was supplemented by a GC-MS screening 
for extractable organic compounds, where any compound is detected and characterised by a 
spectrum. However, the compounds found in the emission test were not found in the GC-MS 
analysis, hence the content of the volatile substances could not be determined using this 
method. 


This case illustrates how difficult it is to provide full documentation on substances to be 
released from the article based on chemical analysis. If possible, the documentation of the 
identity and quantity of substances to be released from the article should be based on 
composition of the formulation used for the article. In case of imported articles the 
documentation might include supporting documents as letters from the suppliers or by 
certificates stating e.g. the content of fragrances in the article. 
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2) Clothes 


Clothing was selected to exemplify a situation where exposure could be expected. 
Furthermore, the example represents a case from a sector subject to intense (media) interest 
and comprehensive knowledge about chemical substances in their articles. The company, 
which participated in this case, has already established a programme, which limits the 
content of dangerous substances in products from its suppliers. This has resulted in a phase-
out of SVHC in its textiles. 


Criteria for selecting clothes: 


 Users and application: A large group of users and a wide application; the users include 
vulnerable groups such as children. 


 Type of material: Represents a material used in many other articles than clothing, which 
could make the case applicable for other producers/importers of articles. 


 Exposure scenarios: An example of possible direct exposure to skin and migration of 
substances. 


 Supply chain pattern: Represents a supply chain with high proportion of imported articles 
and minor production within the EEA. 


 Documentation: A Swedish company provided information on their import of belt buckles. 


Producer/Importer of articles 


The selected company imports belt buckles and jewels from a non-EEA country. Therefore, 
the role of the company in the supply chain is as EU-importer of articles in relation to the belt 
buckles and jewels. 


Substance identity 


The company must consult the Candidate List for authorisation. Metallic lead, which was 
focused on in this case study, is not classified in the Annex I of Directive 67/548/EEC. 
However, for the purpose of this example only, it is assumed that metallic lead fulfils the 
criteria for identification as SVHC and thus is included in the Candidate List. 


The company explained that it is often difficult to obtain complete lists of chemicals from the 
suppliers. However, this is not necessary when a company has to check whether it has 
obligations according to the Articles 7(2) and 33. The suppliers could be asked directly about 
the content of the specific substances on the Candidate List.  


Check for existing registration 


To be done according to section 6.4 of this guidance. 


Information on concentration of the substance 


There is no obligation on non-EEA suppliers to provide an SDS or other information for 
articles. The alternative ways to obtain information suggested in chapter 5 of this guidance 
could be applied, based on considerations about the simplest way to obtain the information 
required. 
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In this case, the company has an upper limit for the content of lead in the belt buckles at 
0.3% (w/w) and in jewellery at 0.01% (w/w). The use of these maximum concentrations in the 
assessment will give a worst case scenario. 


The alloy used in the buckle was not made known in this case. However, it should be noticed 
that the chemical compositions of most alloys are published as national, European or 
international standards. If an alloy is not standardised, its chemical composition can usually 
be obtained by routine chemical analysis. 


Information on amount of substance used 


The total yearly amount of lead in the articles of the company was estimated on the basis of 
the amount of belt buckles imported the year before. The calculations were based on the total 
amount of belt buckles imported and the maximum concentration of lead in a buckle at 0.3%.  


Illustration of the decision process 


 
  Example: Metallic lead in belt buckles 


  Are you the first EU producer or importer of the object? 


  YES. 


  Is your object an article? (consult chapter 2) 


  YES. Belt buckles and jewels are articles. 


  Is there an intended release of substances from the article? (consult chapter 3) 


  NO. 


  Conclusion on registration: No need for registration. 


  Does the article contain a SVHC included in the Candidate List? 
(consult chapters 4 and 5) 


  The Candidate List for authorisation has to be checked. Metallic lead (7439-92-1) is not 
classified in the Annex I of Directive 67/548EEC but it is a substance with properties of very 
high concern, which might be included in the Candidate List. In this example it is assumed 
that it is on the Candidate List.  


  YES. 


  Determine the concentration of the SVHC, which in this example is lead 


  The company limit for lead in jewels is 0.01% (w/w), which is below the threshold limit at 
0.1% (w/w). For lead in a functional item as a buckle the company limit is 0.3% (w/w). Thus 
the maximum concentration of lead in the buckles exceeds the threshold limit. It is not 
possible for the company to analyze large parties of buckles and they assume that the 
concentration in all buckles is 0.3% (w/w). The company imports approx. 13,000,000 
buckles per year (in total approx. 650 different orders/styles).  


  Based on experience from tests it is known that most of the buckles contain much less than 
0.1% of lead, however, it is not documented by chemical analysis or certificates from the 
supplier. 


  Concentration above 0.1% (w/w)? 


  YES. 


  Conclusion after this step: communicate information according to Art. 33. 


  Is the SVHC (lead) intended to be released? 
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  NO. 


  Has the substance already been registered for that use? 


  NO. 


  Determine the amount of the SVHC (lead) present in all articles. 


  The buckles are the only articles brought into the EEA by the company with a lead 
concentration above the threshold limit at 0.1%. The total amount of lead brought into the 
EEA per year in all the buckles is determined as follows: 


  The import of buckles in the year before: 13,000,000 items 


  The weight of one buckle: 100 g 


  The maximum lead concentration in a buckle: 0.3% (w/w) 


  The total amount of lead: (0.3  0.01)  (100 10-6)  13,000,000 = 3.9 t/a 


  Is the total amount of the lead > 1 t/a? 


  YES. The total amount of lead brought into the EEA is 3.9 t/a. This amount exceeds the 
threshold limit of 1 t/a. 


  Can exposure be excluded during normal or reasonable foreseeable conditions of 
use? 


  The function of the substance in the articles: 


  A small amount of lead lowers the melting point of the alloy. Lead would almost certainly be 
present as discrete particles in the matrix of the alloy and as such it would retain its own 
intrinsic properties. 


  The use(s) of the article: 


  Normal use(s): The importer sells the belt buckles to companies, which are producing belts 
e.g. of leather for both children and adults.  


  Reasonably foreseeable use(s): If the producer of the belts treats the buckle in such a way 
that particles are emitted from the buckle e.g. during grinding or sand papering, appropriate 
protection has to be used. If soldering or welding is used, lead will be emitted in the form of 
gas and appropriate protection has to be used. Furthermore, children may suck on the 
buckle in the end use situation. 


  Potential for emission during use(s) and disposal – Looking at the routes of exposure: 


  The routes of exposure in the case of metallic lead are by inhalation and by ingestion. 
Inhalation can be neglected in this case. However, it is possible that lead may be 
transferred from the buckle to the hands of the consumer and subsequently ingested. 


  Furthermore, it cannot be excluded that there will be a release of lead from the metal buckle 
after disposal. 


  Lead has been used in articles for many years. Therefore, it would be obviously to look for 
further information for ‘that use’ of lead in sector organisations, the open literature and 
databases. Look for emission of lead from buckles and similar materials and exposure of 
humans and the environment.  


  Can exposure to humans or environment be excluded? 


  NO. 


  Conclusion: Notification is required. 
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Comments on the case 


The case illustrates the possibility of using the maximum concentration or company upper 
limit of a specific SVHC in articles as a worst case scenario for assessing whether an 
importer has an obligation under Articles 7(2) and 33. The use of the maximum concentration 
leads to the conclusion that both notification and communication of information is required. A 
next step could include a more precise determination of the lead concentration in the buckle 
by chemical analysis if applicable. The information to be delivered within the supply chain, 
according to Article 33 could e.g. include recommendations of protective equipment to be 
used during production of the belt and instructions on waste handling. 


The results obtained applying this guidance could be documented in a table as in the 
example above. Certificates from suppliers of the articles stating the limits of the SVHC, 
results of possible chemical analyses and data of the imported articles volumes could be 
annexed. Documentation procedures to be followed during the assessment of obligations 
under Article 7 and 33 could be implemented, for example, as a part of an existing quality 
management system. 
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3) Automotive tyres 


Tyres were selected as a case due to existing knowledge about the polycyclic aromatic 
hydrocarbons (PAHs) contained in high aromatic (HA) extender oils, which are used in the 
production of tyres. The present case study should, however, not be considered as a 
complete study covering all aspect of the use and risks of PAHs in tyres. Furthermore, the 
case is not based on the knowledge of a single producer or importer but on sector 
knowledge.  


Automotive tyres are a complex and high-tech safety product that consists of a mixture of 
synthetic and natural rubbers, textile and metal reinforcing materials and a wide range of 
additives (e.g. high aromatic extender oils, zinc oxide, etc.) to ensure the finished tyre’s 
performance, durability and safety. As tyres are the vehicle’s only contact point with the road 
surface, they are of great importance to road safety. The tyre is here considered to cover 
both winter and summer tyres for cars, trucks, buses and trailers.  


Users are in contact with new tyres via two routes. One is through the ‘original equipment 
market’ where tyres are mounted onto the wheels of a new car. The other is the ‘replacement 
market’ where old tyres are replaced with new ones. The retreating market belongs to the 
replacement market, but it is a special case as it is only the tread, which is new.  


The so-called ‘End of life tyres’ (ELTs) are covered by producer responsibility in the majority 
of EU member states. These ELTs are used for various applications, such as: alternative 
fuels, retreating, and material recycling. In Sweden the predominant use of unwanted tyres is 
as alternative fuel. A smaller part is recycled and retreaded. Granulates and shredded tyres 
could also be used in civil engineering projects as materials beneath the road surface and 
beneath buildings. 


Criteria for selecting tyres: 


 User groups and application: Widespread use. 


 Supply chain pattern: Represent a supply chain with a considerable part (70%) of the 
production located within the EU. 


 Exposure scenarios: Exemplifies exposure to environment and a case where substances 
are contained in wear off from the article. 


 Documentation: Existing knowledge from a former project performed by KemI, Sweden 
(1994)25 and information delivered by BLIC (The European Association of the Rubber 
Industry). 


Producer/Importer of articles 


The case has not been developed for a specific company but illustrates a general scenario 
where the tyre is produced within the EEA. The scenario is also applicable for imported tyres.  


Substance identity 


The company must consult the Candidate List for authorisation. 
 
25 KemI (1994). Nya hjulspår – en produktstudie av gummidäck (New Wheel Tracks - a product study of rubber 


tyres). Report 6/94 
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It was decided to focus on the high aromatic (HA) extender oils, which are classified as 
category 2 carcinogens on the basis of their content of PAHs that are present as impurities in 
the oil. For the purpose of this example only, it is assumed that some of the PAHs are on the 
Candidate List. 


PAHs are a complex ‘group’ of substances and many of them are harmful to health and the 
environment. They are in fact the largest group in number of carcinogenic substances known 
today. Many of their effects are linked to the flat structure of the molecules and their ability to 
affect the DNA in the cell nucleus. Most living organisms can convert PAHs, but the products 
formed during the degradation are often more harmful than the original substance.  


Several of the individual PAHs contained in HA oils are classified as Category 2 carcinogens 
in the Community wide classification list (KIFS 2001:3). The PAHs classified according to this 
system are listed in the table below. Several of them are also included in the Water 
Framework Directive and international conventions due to their inherent hazardous 
properties.  


Table 15: Some important properties of some of the PAHs in HA oil  


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


The criteria for persistence and bioaccumulation originate from the TGD27. 


Substance Persistent Bioaccumulative Carcinogenic26 (Cat. 2) 


Antanthrene    (+) 


Benzo(a)anthracene + + + 


Benzo(a)pyrene + + + 


Benzo(b)fluoranthene + + + 


Benzo(e)pyrene  + + 


Benzo(g,h,I)perylene + + - 


Chrysene + + + 


Dibenzo(a,h)antracene + + + 


Fluoranthene + + - 


Indeno (1,2,3-c,d)pyrene + + - 


Pyrene + + - 


Benzo(j)fluoranthene   + 


Benzo(k)fluoranthene   + 


 + = persistent, bioaccumulative or classified as category 2 carcinogenic 
  in the Community-wide classification list (KIFS 2001:3).  


(+) = has caused cancer in experimental animals but is not classified as carcinogenic. 
  - = negative result. 
Blank box = studies lacking. 


Information on concentration of the substance 


The content of HA-oils in a tyre depends on which kind of tyre is under examination. An 
average passenger car tyre for the EU market contains approximately 600 g of HA-oil. The oil 
is dissolving in the rubber mixture but is not reacting chemically. The PAH content in these 
HA-oils is less than 400 ppm and the typical average values vary between 100 and 200 ppm. 


The concentration of PAHs in tyres was calculated for the worst case scenario and the 
average situation on the bases of the total weight of a tyre and the PAH content of the 


 
26 Source IPCS, 1998 
27 Technical guidance document in the program for existing chemicals  
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extender oils (see table below). The calculation was based on a Life Cycle Assessment of an 
average European passenger car tyre made by BLIC. 


Table 16: Calculation of amounts of PAHs in average passenger car tires on the EU market   


PAHs content (ppm = µg/g) in the oil 


400 200 100 
weight of an 
average European  
passenger car tyre  


oil content in 
the tyre 


mg in tyre % in tyre mg in tyre % in tyre mg in tyre % in tyre


240 0,003 120 0,001 60 0,0007 


8700 g 600 g = 27,6 
ppm 


 
= 13,8 
ppm 


 = 6,9 ppm  


The figures show that the total concentration of PAHs in tyres is much below the threshold 
limit for notification (Art. 7(2)) and communication of information down streams (Art. 33) of 0.1 
% (w/w). Therefore, it is obvious that the concentration of individual PAHs is << 0.1%.  


Check for existing registration 


To be done according to section 6.4 of this guidance. 


Information on amount of the substance produced per company and year 


This is not relevant in this case as the concentration limits are not exceeded. This case does 
not provide any company specific data on production volumes. 


Illustration on the decision process 


 
  Example: Tyres containing high aromatic extender oils  


  Are you the first EU producer or importer of the object? 


  YES. 


  Is your object an article? (consult chapter 2) 


  YES, tyres are articles. 


  Is there an intended release of substances from the article? (consult chapter 3) 


  NO. 


  Conclusion on registration: No need for registration. 


  Does the article contain a SVHC included in the Candidate List? 
(consult chapters 4 and 5) 


  YES. HA oils are classified as Category 2 Carcinogen due to their content of PAHs, which 
are an impurity generated in the production process of the HA oil. For the purposes of this 
example, it is assumed that PAHs have been included on the Candidate List. 


  Determine the concentration of the SVHCs. 


  The concentration of the PAHs (group of substances) in the oil is 400 ppm in a worst case 
scenario and between 100 and 200 ppm (mg/kg) in average. It shall be noticed that this is 
the value for the PAHs as a group of substances. The concentration of PAHs per tyre from 
the oil varies between 27 (worst case) and 7 ppm, as illustrated in Table 17. This 
demonstrates that the PAH content in the tyre is below the threshold of 0.1%. 


  Concentration above 0.1% (w/w)? 
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  NO. 


  Conclusion: Notification is not needed. Communication of information to recipients is 
not required 


 


Comments on the case 


The case illustrates how sector knowledge may be used in the assessment of whether a 
producer/importer has obligations under Articles 7 or 33.  


Based on the knowledge of the PAHs content in the aromatic oil applied in the production of 
tyres, it can be concluded that the concentration of the possible SVHCs in the tyre are well 
below the threshold limit of 0.1%. Therefore, neither notification according to the Article 7(2) 
nor communication of information to the recipients according to Article 33 is required. 


The results obtained applying this guidance could be documented in a table as in the 
example above to which the results of chemical analyses and the data for the yearly 
produced/imported article volumes could be annexed. The documentation procedures to be 
applied during the assessment could be implemented, for example, as a part of an existing 
quality management system. 
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4) Inflatable sleeping mattress 


The case of inflatable sleeping mattresses28 presented below illustrates the different steps in 
the notification process and could be used as a guidance to understand the different steps in 
the flow chart.  Di-(ethylhexyl)-phthalate (DEHP) in inflatable sleeping mattresses has been 
used as an example due to the following reasons: 


Criteria for selecting inflatable sleeping mattresses: 


 Users and application: Large user groups.  


 Type of material: Represent a material used in many other articles, which could make the 
case applicable for a range of different article producers/importers. 


 Exposure scenarios: An example of possible direct exposure to skin and migration of 
substances. 


 Supply chain pattern: Represents a supply chain with a high proportion of imported 
articles.  


 Documentation: The case is built on a real example but has been adjusted to illustrate the 
different steps in the notification process.  


 DEHP is a CMR substance and has been included in the Candidate List for authorisation 
and on the Annex XIV Authorisation list. 


Producer/Importer of articles 


The inflatable sleeping mattresses are imported from a non-EEA country and then distributed 
to retailers within the EEA. 


Substance identity 


The physical and chemical properties of the phthalates have made them suitable as 
plasticisers in polymers such as plastic and rubber. 


Plasticisers are not permanently bound to the PVC polymer, and phthalates are therefore 
released from plastic products throughout their lifetimes. DEHP is classified as toxic and toxic 
to reproduction, i.e. they cause reduced ability to reproduce and damage to the unborn child. 
The substance has been included in the Candidate List for authorisation and on the Annex 
XIV Authorisation list. 


Check for existing registration 


To be done according to section 6.4 of this guidance. 


 
28 Please note that DEHP is restricted in toys or childcare articles by restriction entry 51 of Annex XVII of 
REACH and such articles containing DEHP in a concentration higher than 0,1% of the plasticised material 
should not be placed on the market. 
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Information on concentration of the substance 


In accordance with the legislation the company has substituted DEHP in toys but it is still 
used as softener in other articles. The importer of the mattress has been informed that the 
concentration of DEHP is 30% (w/w). 


Information on amount of substance used 


The total yearly amount of DEHP in the articles of the company was estimated on the basis of 
the amount of mattresses imported the year before. The calculations were based on the total 
amount of inflatable sleeping mattresses imported and the concentration of DEHP in a 
mattress of 30% (see calculations below). 


Illustration of the decision process 


 
  Example: DEHP in inflatable sleeping mattresses 


  Are you the first EU producer or importer of the object? 


  YES.  


  Is your object an article? (consult chapter 2) 


  YES, the inflatable sleeping mattress is an article. 


  Is there an intended release of substances from the article? (consult chapter 3) 


  NO. 


  Conclusion on registration: No need for registration. 


  Does the article contain a SVHC included in the Candidate List? 
(consult chapters 4 and 5) 


  YES. DEHP has been included on the Candidate List. 


  Determine the concentration of the SVHC, which in this example is DEHP. 


  To determine the concentration limit the company asked its supplier for information. The 
supplier informed that the concentration of DEHP was 30% (w/w) in the mattresses. No test 
protocols were available from the supplier to confirm concentration levels and the company 
did not find any reason to question the information given by the supplier. 


  Concentration above 0.1% (w/w)? 


  YES. The concentration of DEHP in the inflatable sleeping mattresses exceeds the 
threshold limit of 0.1% 


  Conclusion after this step: communicate information according to Art. 33. 


  As the inflatable sleeping mattress contains more than 0.1% DEHP and is distributed to 
retailers within the EEA. The company has to give information to allow safe use of the 
article. Information to be considered as important is the following: 


- Substance name: di(ethylhexyl)phthalate 


- CAS. No: 117-81-7 


- Registration No: not available for the time being 


- Classification: R60-61 (Repr. 1A; H360FD), the substance is classified as toxic and toxic 
  to reproduction, i.e. the substance causes reduced ability to reproduce and damage to 
  the unborn child 


- Exposure control: Avoid long term dermal contact by children or pregnant women 
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  Is the SVHC intended to be released? 


  NO. 


  Has the substance already been registered for that use? 


  NO. It is assumed that DEHP is not registered for that use. 


  Determine the amount of the SVHC (DEHP) present in all articles? 


  The DEHP concentration in the mattresses is > 0.1% and therefore, the total amount of 
DEHP brought into the EEA in the mattresses has to be considered. The total amount of 
DEHP per year in all imported mattresses is: 


  The import of mattresses the year before: 150,000 items 


  The weight of one mattress: 900 g 


  The maximum DEHP concentration in a mattress: 30% (w/w) 


  The total amount of DEHP: (30  0.1)  (900  10-6)  150,000 = 40.5 t/a 


  Is the total amount of the DEHP > 1 t/a? 


  YES. The total imported amount of DEHP is 40.5 t/a. This amount exceeds the threshold 
limit of 1 t/a. 


  Can exposure be excluded during normal or reasonable foreseeable conditions of 
use? 


  The function of the substance in the articles: 


  Plasticisers are not permanently bound to the PVC polymer, and phthalates are therefore 
released from plastic products throughout their lifetimes.  


  The use(s) of the article: 


  Normal use(s): In inflatable sleeping mattresses for adults. 


  Reasonably foreseeable use(s): It is very likely that the mattresses also will be used by 
children or fertile women. 


  Potential for emission during use(s) and disposal – Looking at the routes of exposure: 


  Exposure through inhalation may occur since the article is used indoors.   Exposure during 
the waste phase depend on the waste management method but can not be excluded. Can 
exposure to humans or the environment be excluded? 


  NO 


  Conclusion: Notification is required 


Comments on the case 


The case shows how information from the suppliers may be used in the assessment. Notification 
of the use of the substances in the article as well as communication of information is required. 
The case gives examples of the information to be communicated to recipients of the article.  


The results obtained applying this guidance could be documented in a table as in the example 
above. Certificates from suppliers of the inflatable sleeping mattress stating the identity and 
concentration limits of the SVHCs, potential results of chemical analyses, and the data of the 
yearly imported volumes of inflatable sleeping mattress could be annexed. The documentation 
procedures to be applied during the assessment of the obligation under REACH could be 
implemented, for example, as a part of an existing quality management system. 
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APPENDIX 4: INFORMATION SOURCES ON SUBSTANCES 
IN ARTICLES 


The non-exhaustive list below contains examples of available information sources on 
substances in articles. They provide various information, e.g. which substances to expect in 
certain types of articles, which substances can be ruled out of being present in certain 
articles, which type of substances can be expected to be released from articles, etc.  


Name Source Content 


Information sources on substances in miscellaneous articles  


Restrictions on the 
manufacture, placing on 
the market and use of 
certain dangerous 
substances, mixtures and 
articles (Annex XVII to the 
REACH Regulation (EC) 
No 1907/2006 REACH 
Regulation, as amended) 


http://echa.europa.eu/legislation/reach_legislati
on_en.asp 


    


Restrictions on use and marketing of 
substances in various mixtures and articles, 
e.g. textiles and treated wood. 


ECHA's public database 
with information on 
registered substances 


http://apps.echa.europa.eu/registered/registered-
sub.aspx 


The information in this database was provided 
by companies in their registration dossiers, 
such as e.g. information on the identified uses 
of substances, which include uses of 
substances in articles (please note that the 
database allows only searches for substances, 
not for articles). 


Substance-specific 
documents relating to 
Annex XIV 
Recommendations on 
ECHA’s website  


http://echa.europa.eu/chem_data/authorisation_proc
ess/annex_xiv_rec/subst_spec_docs_en.asp 


For each of the prioritised substances, 
documents providing further background 
information also on the uses of substances are 
accessible. 


News & Press Archive 
of ECHA 
 
 


http://echa.europa.eu/news/archive_en.asp Press releases of ECHA on the addition of 
substances to the Candidate List for 
authorisation also contain information on 
potential uses of these substances that was 
submitted to ECHA in Annex XV dossiers by 
EU Member States. 


Monographs Database of 
the International Agency 
for Research on Cancer 
(IARC) 


http://monographs.iarc.fr IARC Monographs on the Evaluation of 
Carcinogenic Risks to Humans also contain 
information on production and use of 
substances. 


SIN List database of the 
International Chemical 
Secretariat (ChemSec) 


http://www.chemsec.org/list/sin-database Database contains information on information 
on substance uses and allows searches for 
use and function. 


Series “Survey of Chemical 
Substances in Consumer 
Products” 


http://www.mst.dk/English/Publications Survey and health assessments of chemical 
substances in different consumer products, 
such as jewelleries, hobby products for 
children, headphones and hearing protection 
aids, artificial nails and nail hardeners, etc. 


Different Eco-labels: 
EU Eco-label “Flower” 
Nordic Eco-label 
Blue Angel Eco-label 
Austrian Eco-label 
Thai Green Label 


 
http://www.eco-label.com, http://www.ecolabel.eu  
http://www.svanen.nu 
http://www.blauer-engel.de 
http://www.umweltzeichen.at 
http://www.tei.or.th/greenlabel 


Eco-label requirements limiting and excluding 
the use of certain substances in consumer 
goods.  
 


ESD for biocidal products 
(or treated materials) 


http://ecb.jrc.ec.europa.eu/documents/Biocides/EMI
SSION_SCENARIO_DOCUMENTS 


Documents used to estimate the initial release 
of substances from biocidal products (or 
treated materials) to the environment. 
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Name Source Content 


Emission Scenario 
Documents (ESD) 


http://www.oecd.org/document/46/0,3343,en_2649_
34373_2412462_1_1_1_1,00.html 
 
 


Documents that describe the sources, 
production processes, pathways and use 
patterns of substances in selected industry 
sectors (e.g. industries of plastics, rubber, 
textiles, leather, metal, paper, etc.) 


Information sources on substances in child care products 


Standard EN 14350-2 
“Child use and care articles 
- Drinking equipment - 
Chemical requirements 
and test methods” 


European Standards (ENs) can be obtained from 
national members of CEN 
(http://www.cen.eu/cen/Members/Pages/default.asp
x) 


Limits the release of certain substances from 
drinking equipment for children. 


Information sources on substances in construction material 


AgBB evaluation scheme http://www.umweltbundesamt.de/produkte-
e/bauprodukte/agbb.htm 


  


Quality standards related to human health for 
building products for indoor use (e.g. exclusion 
of CMR) 
 


Information sources on substances in electrical and electronic equipment 


Restriction of the use of 
certain hazardous 
substances in electrical 
and electronic equipment 
(RoHS Directive 
2002/95/EC) 
 


http://ec.europa.eu/environment/waste/weee 
http://www.rohs.gov.uk 


Six substances are banned in electrical and 
electronic equipment: Pb, Hg, Cd, Cr VI, PBB 
and PBDE. 


Information sources on substances in food contact materials 


Recommendations of the 
German Federal Institute 
for Risk Assessment on 
Plastics Intended to Come 
into Contact with Food 


http://kse.zadi.de/kse/faces/DBEmpfehlung_en.jsp Recommendations for substances in 
polymers. 


Directive 2002/72/EC 
relating to plastic materials 
and articles intended to 
come into contact with 
foodstuffs 


http://ec.europa.eu/food/food/chemicalsafety/foodco
ntact/legisl_list_en.htm 


Lists specifying substances for use in food 
contact materials of plastic and possible 
restrictions for usage. 


Directive 78/142/EEC 
relating to materials and 
articles which contain vinyl 
chloride monomer and are 
intended to come into 
contact with foodstuffs 


http://ec.europa.eu/food/food/chemicalsafety/foodco
ntact/legisl_list_en.htm 


Limits the content of vinyl chloride monomer in 
food contact materials. 


Information sources on substances in textiles 


Oeko-Tex Standard 100 http://www.oeko-tex.com Limit values for certain substances in textiles. 


Information sources on substances in vehicles 


Directive 2000/53/EC on 
end-of life vehicles (ELV) 
 
International Dismantling 
Information System (IDIS) 


http://ec.europa.eu/environment/waste/elv_index.ht
m 
 
 
http://www.idis2.com 


Requirements regarding the substances in 
materials and components of vehicles and 
end-of life vehicles. 
The IDIS was developed by the automotive 
industry to meet the legal obligations of the 
ELV Directive and provide information to 
dismantling companies about the content of 
the banned heavy metals in car components.  



http://www.oecd.org/document/46/0,3343,en_2649_34373_2412462_1_1_1_1,00.html

http://www.oecd.org/document/46/0,3343,en_2649_34373_2412462_1_1_1_1,00.html

http://www.cen.eu/cen/Members/Pages/default.aspx

http://www.cen.eu/cen/Members/Pages/default.aspx

http://www.umweltbundesamt.de/produkte-e/bauprodukte/agbb.htm

http://www.umweltbundesamt.de/produkte-e/bauprodukte/agbb.htm

http://ec.europa.eu/environment/waste/weee
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http://ec.europa.eu/food/food/chemicalsafety/foodcontact/legisl_list_en.htm
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APPENDIX 5: METHODS FOR THE SAMPLING AND 
ANALYSIS OF SUBSTANCES IN ARTICLES 


The non-exhaustive list below contains examples of sampling methods and analytical 
methods for substances in articles, and in particular methods for the determination of 
substances released from articles. Please note that the division of the list into different parts 
based on different types of article is not strict. More methods for different sectors and 
products can be obtained on the websites of CEN and its national members. 


Name Source Content 


Methods for the sampling and analysis of substances in miscellaneous articles 


Standard ISO 14025 
“Environmental labels and 
declarations - Type III 
environmental declarations 
- Principles and 
procedures” 


http://www.iso.org Standardised test Methods for 
chemical analysis of potential emission 
from articles. 


ChemTest module of the 
EU Exposure Assessment 
Toolbox. 


http://web.jrc.ec.europa.eu/eis-chemrisks/toolbox.cfm Exposure testing methods, e.g. to 
quantify emissions of volatile chemicals 
from consumer products. 


Collection of methods of 
the German Federal Office 
of Consumer Protection 
and Food Safety (BVL) 


http://www.methodensammlung-bvl.de Methods for sampling and analysis of 
different articles of daily use. 


Methods for the sampling and analysis of substances in electrotechnical products 


Standard IEC/PAS 62596 
“Electrotechnical products - 
Determination of restricted 
substances - Sampling 
procedure - Guidelines” 


http://www.iec.ch Strategies to obtain samples from 
electrotechnical products, electronic 
assemblies, electronic components that 
can be used for analytical testing to 
determine the levels of restricted 
substances. 


Standard IEC 62321 
“Electrotechnical products - 
Determination of levels of 
six regulated substances 
[…]” 


http://www.iec.ch Methods to determine the levels of lead 
(Pb), mercury (Hg), cadmium (Cd), 
hexavalent chromium (Cr(VI)) 
contained in inorganic and organic 
compounds, and two types of 
brominated flame retardants, 
polybrominated biphenyls (PBB) and 
polybrominated diphenyl ethers 
(PBDE) contained in electrotechnical 
products. 


Methods for the sampling and analysis of substances in child care products and toys 


Standards DIN V 53160-1 
and DIN V 53160-2 
“Determination of the 
colourfastness of articles 
for common use” 


http://www.din.de Methods to determine the release of 
substances from articles in contact with 
saliva (e.g. toothbrushes) or sweat. 


Standard EN 71-3 
“Safety of toys - Migration 
of certain elements” 


European Standards (ENs) can be obtained from 
national members of CEN 
(http://www.cen.eu/cen/Members/Pages/default.aspx)
 


Method to measure the migration of 
heavy metals, inorganic and organic 
substances from articles in contact with 
saliva or gastric acid. 


Methods for the sampling and analysis of substances in food contact materials 


Directive 82/711/EEC  http://ec.europa.eu/food/food/chemicalsafety/foodcont
act/legisl_list_en.htm  


Basic rules necessary for testing 
migration of the constituents of plastic 
materials and articles intended to come 
into contact with foodstuffs. 
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Name Source Content 


Standard EN 1186-1 
“Materials and articles in 
contact with foodstuffs - 
Plastics - Part 1” 


European Standards (ENs) can be obtained from 
national members of CEN 
(http://www.cen.eu/cen/Members/Pages/default.aspx)
 


Guide to the selection of conditions and 
test methods for overall migration. 


Standard EN 13130-1 
“Materials and articles in 
contact with foodstuffs - 
Plastics substances 
subject to limitation - Part 
1” 


European Standards (ENs) can be obtained from 
national members of CEN 
(http://www.cen.eu/cen/Members/Pages/default.aspx)
 


Guide to test methods for the specific 
migration of substances from plastics 
to foods and food simulants and the 
determination of substances in plastics 
and the selection of conditions of 
exposure to food simulants. 


Methods for the sampling and analysis of substances in plastic articles 


Standard EN 1122 
“Plastics - Determination of 
cadmium - Wet 
decomposition method” 


http://www.din.de Method for quantification of cadmium in 
plastic articles. 
Other analysis methods include: 
- NAA (neutron activation analysis) 
- AAS (atomic absorption spectros.) 
- XRF (x-ray fluorescence spectros.) 


Methods for the sampling and analyses of substances in building products, furniture, textile and leather 


German Federal Health 
Bulletin 10/91 
(p. 487-483) 


http://www.bundesgesundheitsblatt.de Test methods for the analysis of wood-
based materials. 


VDI guideline 3485 
“Ambient air measurement; 
measurement of gaseous 
phenolic compounds; p-
nitroaniline method” 


http://www.vdi.de Method for the measurement of 
phenolic compounds emitted from 
articles. 


Standards EN 717-1, 
EN 717-2 and EN 717-3 
“Wood-based panels - 
Determination of 
formaldehyde release” 


European Standards (ENs) can be obtained from 
national members of CEN 
(http://www.cen.eu/cen/Members/Pages/default.aspx)
 


Methods (chamber method, gas 
analysis method, flask method) to 
determine formaldehyde release from 
articles. 


Standard DIN 75201 
“Determination of the 
windscreen fogging 
characteristics of trim 
materials in motor vehicles” 
 
Standard ISO 6452 
“Determination of fogging 
characteristics of trim 
materials in the interior of 
automobiles” 


http://www.din.de 
 
 
 
 
http://www.iso.org 


Methods to determine the condensable 
emissions from leather parts in cars. 


Standards EN 14362-1 and 
EN 14362-2 
“Textiles - Methods for 
determination of certain 
aromatic amines derived 
from azo colorants” 


European Standards (ENs) can be obtained from 
national members of CEN 
(http://www.cen.eu/cen/Members/Pages/default.aspx)
 


Part 1 describes a method for detection 
of the use of certain azo colorants 
accessible without extraction. 
Part 2 describes a method to detect the 
use of certain azo colorants accessible 
by extracting the fibres. 


Standards ISO 14184-1 
and ISO 14184-2 
“Textiles - Determination of 
formaldehyde” 


http://www.iso.org 
 
These standards can also be obtained as European 
Standards (EN ISO 14184-1 and EN ISO 14184-2) 
from national members of CEN 
(http://www.cen.eu/cen/Members/Pages/default.aspx) 


Methods to determine the 
formaldehyde emission from padding 
materials and textiles. 
Water extraction method to determine 
free and hydrolyzed formaldehyde, and 
vapour absorption method to determine 
released formaldehyde. 


Standards ISO 16000-5, 
ISO 16000-9, ISO 16000-
10 and ISO 16000-11 
“Indoor air - Determination 
of the emission of volatile 
organic compounds from 
building products and 
furnishing” 


http://www.iso.org 
 
These standards can also be obtained as European 
Standards (EN ISO 16000-5, EN ISO 16000-9, EN 
ISO 16000-10 and EN ISO 16000-11) from national 
members of CEN 
(http://www.cen.eu/cen/Members/Pages/default.aspx) 


Sampling, storage of samples and 
preparation of test specimens; 
determination with emission test 
chamber method and emission test cell 
method. 
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APPENDIX 6: OTHER LEGISLATION RESTRICTING THE 
USE OF SUBSTANCES IN ARTICLES 


Instrument Coverage Conditions Notes 


(Biocides) Directive 
98/8/EC 


Biocidal products  Substances included in 
Annex I may be used as 
active substances in 
biocidal products, Annex I 
may contain substance 
specific conditions 


 Authorisation of biocidal 
products at national level 


 The use of certain 
biocides is restricted by 
Regulation (EC) No 
1907/2006 


 Restrictions on non-
active substances 
should be under 
Regulation (EC) No 
1907/2006 


Directive 94/62/EC Packaging and 
packaging waste 


 Concentration limits for 
heavy metal content in 
packaging materials 


 


Directive 76/768/EEC Cosmetics  Lists of banned and 
permitted substances for 
use in cosmetic products 


 


Regulation (EC) No 
842/2006 


Greenhouse gases  Restrictions on fluorinated 
greenhouse gases 


 


(RoHS29) Directive 
2002/95/EC 
 
 
 


 


Amendment 
2006/690/EC 


 


 
 
 


Amendment 
2006/691/EC 


 


 
 
Amendment 
2006/692/EC 


 


Electrical and electronic 
equipment falling under 
categories set in Annex 


IA to (WEEE30) 
Directive 2002/96/EC 


 


The use of Pb in crystal 
glass in specific 
materials and 
components used in 
electrical and electronic 
equipment 
 


Exemptions for 
applications of Pb and 
Cd in electrical and 
electronic equipment 


 


Exemptions for 
applications of Cr(VI) in 
electrical and electronic 
equipment 


 New equipment may not 
contain Pb, Hg, Cd, Cr(VI), 
PBB, PBDE 


 Exemptions listed in an 
Annex 
 


 Exemptions for applications 
of Pb in crystal glass 
 
 
 
 
 


 Exemptions granted based 
on a review process 
 
 


 


 Exempted until 1/07/2007 


 


 
29 Restriction of Hazardous Substances 
30 Waste Electrical and Electronic Equipment 


72 







Requirements for substances in articles                                 Version 2 – April 2011   


Instrument Coverage Conditions Notes 


Directive 89/106/EEC 


Directive 89/686/EEC 
 


Directive 93/42/EEC 


Directive 98/79/EC 
 


Directive 90/385/EEC 


Construction products 


Personal protective 
equipment 


Medical devices 


In vitro diagnostic 
medical devices 


Active implantable 
medical devices 


 Contain general provisions 
on the materials from which 
the products covered can 
be made, especially 
specifying that they should 
not affect health of users 
and not release toxic gases 


 Directive 90/385/EEC also 
has a provision on 
bioavailability of 
substances in the devices 


 


Directive 2006/66/EC Batteries and 
accumulators 


  


(ELV31) Directive 
2000/53/EC 


Vehicles and 
end-of life vehicles 


 The use of Pb, Hg, Cg and 
Cr(VI) is prohibited in 
vehicles and their 
components 


 


(GPS32) Directive 
2001/95/EEC 


All consumer products 
or aspects of those 
products that are not 
covered by specific 
European safety 
legislation 


 A number of measures, 
including published 
standards and codes of 
good practice may be 
taken into account in 
assessing safety 


 Products must provide 
levels of safety that 
consumers can 
reasonably expect 


(Toys) Directive 
88/378/EEC 


Toys as defined in 
Article 1 


 Limit values for 
bioavailability of metals 
resulting from the use of 
toys  


 Use of certain 
substances in toys 
restricted by Regulation 
(EC) No 1907/2006 


Directive 93/11/EEC Elastomer or rubber 
teats and soothers 


 List of permitted, 
authorised and banned 
nitrosamines and N-
nitrosatable substances in 
elastomer or rubber teats 
and soothers 


 


Directive 89/107/EEC Additives to be used in 
foodstuffs 


 Positive list of substances 
(only these to be used in 
foodstuffs and only certain 
conditions specified 
therein) 


 


Regulation (EC) No 
1935/2004 


 


Materials and articles 
intended to come into 
contact with foodstuffs 


 


 


 In Annex I groups of 
materials and articles are 
listed which shall be 
subject to specific 
directives 


 Aims to ensure that all 
materials and articles in 
their finished state that 
come in contact to 
foodstuffs do not 
transfer substances in 
quantities that endanger 
human health or bring 
an unacceptable 
change in the 
composition of the 
foodstuffs 


 
31 End-of-Life Vehicles 
32 General Product Safety 
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Instrument Coverage Conditions Notes 


Directive 2002/72/EC 


 


Plastic materials and 
articles intended to 
come into contact with 
foodstuffs 


 


 


 Positive lists with 
authorised substances 
which excludes all others 
from use in a certain 
application 


 Annex II ‘monomers and 
other starting substances’ 


 Information on impurities in 
substances and 
constituents of mixtures 


 Overall and specific 
migration limits 


 The aim of a positive list 
of substances is to 
protect consumer 
against health risks due 
to exposure to 
substances migrating 
into food 


Directive 84/500/EEC 


 


Ceramic materials and 
articles intended to 
come into contact with 
foodstuffs 


 Determining the symbol 
that may accompany 
materials and articles 
intended to come into 
contact with foodstuffs 


 


Directive 78/142/EEC Materials and articles 
which contain vinyl 
chloride monomer and 
are intended to come 
into contact with 
foodstuffs 


 Migration limits for vinyl 
chloride monomer in food 
contact materials 


 


Directive 93/10/EEC Materials and articles 
made of regenerated 
cellulose film intended 
to come into contact 
with foodstuffs 


 Migration limits for 
cellulose in food contact 
materials 


 


Regulation (EC) No 
1895/2005 


Certain epoxy 
derivatives in materials 
and articles intended to 
come into contact with 
food 


 Contains list of permitted 
substances 


 







Requirements for substances in articles                                 Version 2 – April 2011   


APPENDIX 7: PARTS OF THE REACH REGULATION OF 
PARTICULAR RELEVANCE 


The following parts of the REACH Regulation are of particular relevance for producers, 
importers and suppliers of articles: 


 Article 3(3) provides the definition of an article for the purpose of the REACH Regulation. 


 Article 7 defines under which circumstances article producers and importers have to 
register or notify substances in articles. 


 Articles 23 and 28 specify the deadlines for pre-registration and registration of phase-in 
substances. 


 Articles 29 and 30 create the data sharing obligations of registrants and the obligation to 
participate in Substance Information Exchange Fora (SIEF). 


 Articles 57 and 59 contain the criteria for substances of very high concern (SVHC) and 
the procedure for inclusion of substances in the Candidate List of Substances of Very 
High Concern for authorisation. 


 Article 33 defines the duty of article suppliers to communicate information on SVHC in 
their articles to recipients and consumers. 


 Annex XVII lists conditions of restrictions, which may pertain to certain substances in 
articles. 


The REACH Regulation as well as the Regulations amending it can be accessed through the 
website of ECHA. 
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Requirements for substances in articles 
 


The European Chemicals Agency (ECHA) 
has issued a series of Fact Sheets which 
provide a structured overview of each 
REACH guidance document published by 
the Agency. These documents are 
available in the following 22 languages:  
 
Bulgarian, Czech, Danish, Dutch, English, 
Estonian, Finnish, French, German, Greek, 
Hungarian, Italian, Latvian, Lithuanian, 
Maltese, Polish, Portuguese, Romanian, 
Slovakian, Slovenian, Spanish and Swedish 
 
A Guidance Fact Sheet provides a short 
summary of the key aspects of the 
respective REACH Guidance Document 
including bibliographic information and 
other references.  
 


If you have questions or comments in 
relation to this Fact Sheet please send 
them by e-mail to info@echa.europa.eu 
quoting the Fact Sheet reference, issue 
date and language version, shown above.  
 
WHO SHOULD READ THE GUIDANCE 
DOCUMENT? 


The Guidance on requirements for 
substances in articles is intended primarily for 
companies producing, importing and/or 
supplying articles within the European 
Economic Area (EEA), as well as for non-EEA 
companies producing and exporting articles to 
the EEA who have appointed an Only 
Representative to carry out the duties of their 
European customers.  
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WHAT IS THIS GUIDANCE ABOUT? 


The Guidance document explains and 
illustrates the provisions of Regulation (EC) 
No 1907/2006 (REACH Regulation) that apply 
to substances in articles. It aims to assist 
companies in 


 determining their role(s) in the supply 
chain, and particularly whether article 
importers and suppliers also have 
unexpectedly the role of importers and 
suppliers of substances; and  


 deciding whether they consequently have 
to fulfil registration, notification and/or 
communication requirements related to 
substances in their articles. 


 
In the REACH Regulation, an article means 
"an object which during production is given a 
special shape, surface or design which 
determines its function to a greater degree 
than its chemical composition". 
 
Suppliers of articles have lighter duties under 
the REACH Regulation compared to the 
manufacturers, importers and downstream 
users of substances. A correct and consistent 
decision as to what is an article under the 
REACH Regulation is therefore a key issue in 
the Guidance. Determining the function of an 
object, and to which extent this is determined 
by its chemical composition or its shape, 
surface or design are the bases for this 
decision. This decision can be difficult in 
certain cases, for example when dealing with 
semi-finished products or substances in 
special containers or on special carrier 
materials. The indicative questions given in 
the Guidance help to assess the article status 
of these particular products. 
 


European Chemicals Agency 


                                                


Another key question, to determine whether 
registration is required, is to what extent 
substances in articles can be released during 
service life, and whether or not this release is 
intended. If an article has an accessory 
function, which is achieved through the 
release of substances or mixtures then the 
release is to be regarded as intended. For 
these substances, registration is required if 
the total amount of the substance present in 
such articles exceeds 1 tonne per year per 
producer or importer. 
 


In certain cases ECHA may decide that  
article producers or importers must submit a 
registration for any substance contained in an 
article if the amount of the substance exceeds 
1 tonne per year. Such a decision is to be 
based on the suspicion that the substance is 
released from the article resulting in risks to 
human health or the environment. 
 
The guidance also deals with the special case 
of substances of very high concern1 (SVHCs). 
For SVHCs that are on the Candidate List and 
present in articles, notification to the Agency 
may be required if the following conditions are 
met:   


 the substance is present in articles 
produced and/or imported above a 
concentration of 0.1% (w/w), and 


 the total amount of the substance present 
in all articles produced and/or imported, 
which contain more than 0.1% (w/w) of 
the substance, exceeds 1 tonne per actor 
per year. 


 
The threshold of 0.1% applies to the article as 
produced or imported. In practice, however, 
companies may already be collecting 
information not only on the whole article but 
also on parts thereof. Companies may, on a 
voluntary basis, prepare their notification to 
ECHA on this basis. 
A notification of an SVHC in articles must be 
made to the Agency at the latest 6 months 
after it has been included in the Candidate 
List. This obligation applies starting from 1 
June 2011, when substances included in the 
Candidate List by 1 December 2010 should 
be notified. 
 
For SVHCs that are on the Candidate List and 
present in articles above a concentration of 
0.1% (w/w), information requirements apply: 
 


 the recipient of such an article must be 
informed of the presence of the 
substance in the article  


 and provided with enough information 
to allow safe handling if relevant,  


 
1 Identification of substances meeting the criteria 


referred to in Article 57 and establishing a 
Candidate List of Substances of Very High 
Concern for Authorization (= Candidate List) takes 
place in line with the procedure as described in 
Article 59. 
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This obligation applies even in cases, where 
the total quantity of substance in the produced 
/ imported articles is below 1 tonne per year. 
Such information should consider the entire 
life cycle of the article. The same information 
requirements exist also in cases of consumer 
requests in which case this information should 
be provided, free of charge, within 45 days of 
receipt of the request. 
 
Information on substances on the Candidate 
List contained in articles is to be forwarded to 
the recipients of an article directly after a 
substance has been included in that list. The 
Candidate List is available on the ECHA 
website  and will normally be updated twice a 
year (in January and June) when substances 
have been identified as meeting the criteria to 
be considered as SVHC. 
 
Further aspects addressed in the Guidance on 
requirements for substances in articles are: 


 Status of packaging under the provisions 
of the REACH Regulation 


 Possible exemptions from obligations 
related to substances in articles 


 Chemical analysis as an option to identify 
and quantify substances in articles 


 
WHAT IS THE STRUCTURE OF THE 
GUIDANCE DOCUMENT? 


The first chapter explains for which actors in 
the supply chain the Guidance document can 
be of relevance and what they can expect 
from reading it. It also clarifies which related 
topics are not covered by the Guidance 
document and which other documents should 
be consulted instead for further information. 
 
The second chapter focuses on the concept of 
articles under the REACH Regulation. It 
explains the different elements of the 
definition of an article given in the REACH 
Regulation and how to interpret it correctly. A 
flowchart and indicative questions help the 
reader to assess whether a particular object 
can be regarded as an article under the 
REACH Regulation or not. 
 
The obligations related to substances in 
articles are explained in chapters three and 
four. For this the concepts of “substances 
intended to be released” and “substances of 


very high concern” are introduced and the 
reader is assisted in checking whether the 
substances in an article fall into these 
categories. Example calculations illustrate 
how to determine if a substance intended to 
be released or a substance of very high 
concern reaches the tonnage and 
concentration in the article that trigger 
obligations under the REACH Regulation. 
 
 
Where the information available on 
substances in articles is not sufficient to 
conclude whether any obligations need to be 
fulfilled or not, further information is required. 
Chapter five describes ways to obtain such 
information e.g. by means of communicating 
in the supply chain or through chemical 
analyses. 
 
Obligations to register or notify substances in 
articles, as described in chapters three and 
four, do not apply in certain cases. Chapter 
six explains under what conditions an article 
producer or importer is covered by such an 
exemption and gives some advice on how this 
can be checked. 
 
Appendix one of the Guidance document 
provides examples of borderline cases where 
it is not straightforward to decide whether the 
article definition applies to an object as a 
whole, or the object is a combination of an 
article (functioning as a container or a carrier 
material) and a substance/mixture; the latter 
case leading to additional legal requirements. 
 
In Appendix two four different supply chains 
are analysed with a view to determine the 
step after which a material that is being 
processed becomes an article (and stops 
being a substance or mixture). 
 
The case studies described in Appendix three 
illustrate scenarios in which producers and 
importers of articles identify which obligations 
specified in the REACH Regulation they have 
to fulfil with regard to substances in their 
articles. 
 
The last four Appendices include compilations 
of public information sources on substances in 
articles, of sampling and analysis methods, of 
legislation other than the REACH Regulation 
restricting the use of substances in articles, as 


 
European Chemicals Agency 
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by industrial or professional users may differ 
significantly from conditions that are “normal” 
for consumers. 


well as a short overview of relevant parts of 
the REACH Regulation. 


 
KEY ASPECTS  


 
European Chemicals Agency 


Substances of Very High Concern 
 
The notification and communication 
obligations apply to substances identified as 
SVHC and placed on the Candidate List.  The 
criteria on the basis of which these 
substances are identified substances are 
defined in Article 57 of the REACH 
Regulation. To meet the criteria and be 
identified as a SVHC the substance has to be: 
carcinogenic, mutagenic or toxic to 
reproduction (CMR category 1 and 2), 
persistent, bioaccumulative and toxic (PBT) or 
very persistent and very bioaccumulative 
(vPvB), or a substance for which there is 
evidence for similar concern. The procedure 
according to which a substance is identified as 
a SVHC and put on the Candidate List is 
specified in Article 59.  


“Reasonably foreseeable conditions of use” 
means conditions of use that can be 
anticipated as likely to occur because of the 
function and appearance of the article (even 
though they are not normal conditions of use). 
 


LINKS TO RELATED MATERIAL 


REACH Regulation EC No 1907/2006. 


REACH Guidance website is a single point of 
access to general and detailed technical 
guidance on REACH. 


Guidance in a nutshell documents are aimed 
at managers and decision-makers and explain 
the main elements of the full Guidance 
documents in simple terms. 


ECHA website pages on substances in 
articles include general information, useful 
links and questions and answers on 
notification of substances in articles. 


  
Intended release 
 


ECHA database of Frequently Asked 
Questions contains questions and answers on 
specific aspects of REACH. 


The registration requirements in Article 7(1) of 
the REACH Regulation relate to substances 
(as such or in mixtures) that are intended to 
be released under normal or reasonably 
foreseeable conditions of use during the 
service life of the articles and where the 
quantity of the substance exceeds one ton per 
year. Both conditions, intended release and 
normal or reasonably foreseeable conditions 
of use, must be met before registration 
requirements under Article 7(1) can be 
triggered. 


 
 
BIBLIOGRAPHIC INFORMATION OF 
THE GUIDANCE DOCUMENT 


The Guidance on requirements for 
substances in articles can be downloaded 
from the ECHA website.  
 


 
Version 2 Normal and reasonably foreseeable 


conditions of use Pages  85 
 


Date 2011 “Normal conditions of use” means the 
conditions associated with the main function 
of an article. They are frequently documented 
in the form of user manuals or instructions for 
use. Normal conditions of use for articles used  
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LEGAL NOTICE 


 
This document contains guidance on REACH explaining the REACH obligations and how 
to fulfil them. However, users are reminded that the text of the REACH regulation is the 
only authentic legal reference and that the information in this document does not 
constitute legal advice. The European Chemicals Agency does not accept any liability with 
regard to the contents of this document. 
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Reference:  ECHA-12-G-26.1-EN 
Publ.date:  September 2013 
Language:  EN 


© European Chemicals Agency, 2013 


Cover page © European Chemicals Agency 


Reproduction is authorised provided the source is fully acknowledged in the form  
“Source: European Chemicals Agency, http://echa.europa.eu/”, and provided written notification is 
given to the ECHA Communication Unit (publications@echa.europa.eu). 


If you have questions or comments in relation to this document please send them (indicating the 
document reference, issue date, chapter and/or page of the document to which your comment 
refers) using the Guidance feedback form. The feedback form can be accessed via the ECHA 
Guidance website or directly via the following link: 
https://comments.echa.europa.eu/comments_cms/FeedbackGuidance.aspx 
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PREFACE 


 


This document describes the information requirements under REACH with regard to substance 
properties, exposure, use and risk management measures, and the chemical safety assessment. It is 
part of a series of guidance documents that are aimed to help all stakeholders with their preparation 
for fulfilling their obligations under the REACH regulation. These documents cover detailed guid-
ance for a range of essential REACH processes as well as for some specific scientific and/or tech-
nical methods that industry or authorities need to make use of under REACH. 


 The guidance documents were drafted and discussed within the REACH Implementation Projects 
(RIPs) led by the European Commission services, involving stakeholders from Member States, in-
dustry and non-governmental organisations. These guidance documents can be obtained via the 
website of the European Chemicals Agency (http://echa.europa.eu/web/guest/support/guidance-on-reach-and-
clp-implementation). Further guidance documents will be published on this website when they are fi-
nalised or updated. 


This document relates to the REACH Regulation (EC) No 1907/2006 of the European Parliament 
and of the Council of 18 December 20061 and its amendments as of 31 August 2011. 


 


 


 


                                                 


1 Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the 
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals 
Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93 and Commission Regula-
tion (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 
93/105/EC and 2000/21/EC (OJ L 396, 30.12.2006). 



http://echa.europa.eu/web/guest/support/guidance-on-reach-and-clp-implementation

http://echa.europa.eu/web/guest/support/guidance-on-reach-and-clp-implementation
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TABLE OF TERMS2 


This table of terms aims to support the understanding related to exposure assessment as part of the 
CSA process. It is limited to those terms not elsewhere defined or requiring additional explanation, 
and having been subject to repeated clarification need during the development of this guidance.  For 
further questions on terminology, please also consult the ECHA glossary of terms.   
 


Please note: A corresponding table of terms related to information requirements has not been com-
piled so far, although a list of terms was part of the draft Chapter R.7c (March version).  A dis-
claimer in section R.7.14 of the draft Chapter R.7c however states:  “This collection of definitions 
was originally written in the development of the technical guidance on information requirements.  A 
number of comments on what was previously termed the glossary have been submitted by various 
stakeholders. However, they will need to be reviewed by the expert network before any agreed 
changes in concepts can be introduced and their position clarified in the future document.” 


It was not possible during the finalisation of the Guidance to re-activate this network.  It is there-
fore left to future guidance updates to expand chapter R.20 with the relevant key terms essential for 
the understanding related to information requirements. The list of terms from draft Chapter R.7c 
(March 08 version) may serve as starting point for this future work.  


In the interim the user of the Guidance is advised to use the definitions presented in the single chap-
ters and sections of the Guidance, to refer to the definitions contained in Article 3 of the Regula-
tion, and to consult the Glossary of the Chemicals Agency.  
 
Term Definition 
Article category Element of the use descriptor system characterising the type of 


article in which a substance is contained 
Article producer Reach terminology: Article producer and substance manufac-


turer  
Brief general description of use Description of identified uses in the registration dossier (see 


REACH Annex VI, point 3.5) 
Broad  exposure scenario 
 


Exposure scenarios can cover a wide range of uses. Has the 
same meaning as a use and exposure category. 


Chemical product category 
(PC) 
  


Element of the use descriptor system characterizing the type of 
chemical product in which the substance is (finally) used. In-
cludes also intermediates and single substances marketed as 
chemical product.  


  
Conditions of use  
 


Conditions of use include the  operational conditions (OC) and 
risk management measures (RMM) as described in an exposure 


                                                 
2 The present corrigendum only addresses alignment with the CLP Regulation and other corrections. Thus, the table has 
not been updated to cover additional issues such as information requirements. 



http://reach.jrc.it/public-2/glossary.htm?lang=en
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Term Definition 
scenario 


Control of risks = risks are controlled.  
For substances for which it is possible to derive no-effect-levels 
(DNEL or PNEC) the risk characterisation has to conclude that 
the estimated exposure levels do not exceed these no-effect-
levels. However, there are also cases where the risk characteri-
sation needs to be based on other approaches: 


 For those human health effects and environmental spheres 
for which it is not possible to determine a DNEL or PNEC, 
the risk characterisation consists of semi-quantitative or 
qualitative assessment of the likelihood that adverse effects 
are avoided.  


 For substances fulfilling the PBT and vPvB criteria (see An-
nex XIII of REACH) the risks can be concluded to be con-
trolled when the emissions and exposures are minimised by 
the implementation of the ES.  


 In addition, the assessment of physico-chemical hazards has 
to conclude that the likelihood and severity of an event oc-
curring due to these properties is negligible. 


Cumulative = combined expo-
sure 


A substance registered by one manufacturer may enter into the 
environment via different products and processes. In the expo-
sure estimate however the registrant should take into account all 
routes and pathways. The same applies to consumer exposure to 
the same substance via different pathways, including indirect 
exposure via the environment. 
The registrant is not obliged to take into account the exposure to 
the same substances from other manufacturers or importers. 
Nevertheless in can be wise to be aware of the fact that too high 
cumulative exposure across the substance volumes from differ-
ent manufacturers may trigger Community action.          


Determinants of emissions 
and/or exposure 


Factors determining the exposure and or release when a sub-
stance is manufactured or used (including the subsequent life 
cycle stages: service life and waste disposal). These factors in-
clude the characteristics of the substance, the operational condi-
tions and risk management measures. 


Downstream use 
 
 


Use of a substance, either on its own or in a preparation, in the 
course of his industrial or professional activities. A distributor 
or a consumer is not a downstream user. 


Environmental release catego-
ries (ERC) 


A pre-set combination of life cycle stage, distribution of emis-
sion sources, fate of substance in the technical process, level of 
containment, default emission factors (uncontrolled) and pres-
ence of waste water treatment, typical for an identified use. 
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Term Definition 
Exposure assessment Exposure assessment aims to make a quantitative or qualitative 


estimate of the dose / concentration of the substance to which 
humans and the environment are or may be exposed. Exposure 
assessment under REACH consists of two steps: 1) Develop-
ment of Exposure Scenarios and 2) Exposure Estimation, which 
have to be iterated until it can be concluded that the resulting 
exposure scenarios would ensure adequate control of risks upon 
implementation. 


Exposure scenario Set of conditions, including operational conditions and risk 
management measures, that describe how the substance is man-
ufactured or used during its life-cycle and how the manufacturer 
or importer controls, or recommends downstream users to con-
trol, exposures of humans and the environment.  


The ES in the context of the CSR and in context of the SDS 
have a different purpose, and thus the content may differ. For 
example, the ES in the CSR will contain justifications and 
comments, the ES in the SDS annex will not. However the CSR 
chapters and their content must be consistent with the content of 
ES in the SDS.   


Exposure estimation 
 
 


Quantification of exposure related to the operational conditions 
and risk management measures as described in an exposure sce-
nario. Exposure scenario building and the related exposure esti-
mate together build the exposure assessment.  


Final exposure scenario The final ES is developed from the initial ES, and describes the 
operational conditions and risk management measures suitable 
to the control risk in an identified use (or a group of uses) of a 
dangerous substance.   


Generic exposure scenario3 Exposure scenario(s) for the typical conditions of use(s) of a 
certain type of substance (e.g. solvents, pigments, resins, deter-
gents) within a certain sector industry (area of use), suitable to 
control risks for substances with a certain generic hazard profile 
(e.g. low toxicity, low volatility). Such GES aims to cover the 
whole life cycle of the type of substance.  


Initial exposure scenario 
 


The initial ES describes the current conditions of use based on 
information readily available to M/I when starting the chemicals 
safety assessment for the identified use (or groups of uses) for a 
substance. 
The initial ES forms the starting point for the exposure estimate 
and risk characterisation. An initial ES is a set of assumptions 
(using the determinants of exposure) on how a process is con-
ducted and which risk management measures are used or should 
be implemented. The tentative ES may have to be adapted dur-


                                                 
3 Draft initial definition; refinement needed, depending on how solvent industry and other CEFIC sectors groups further 
develop the concept.  
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Term Definition 
ing the iterative Chemical Safety Assessment until it is shown 
that risks are controlled. The resulting ESs shall be implemented 
for own manufacture/use and/or communicated to Downstream 
Users (DU) as annex to the Safety Data Sheet. 


Identified use 
 
 


Use means: any processing, formulation, consumption, storage, 
keeping, treatment, filling into containers, transfer from one 
container to another, mixing, production of an article or any 
other utilisation; 
Identified use: means a use of a substance on its own or in a 
mixture, or a use of a preparation, that is intended by an actor in 
the supply chain, including his own use, or that is made known 
to him in writing by an immediate downstream user; 
Note: Using articles (including the substances contained) or 
treatment of waste (including the substances contained) is not a 
use in the meaning of REACH. These life cycle stages result 
from a downstream use (e.g. processing substances into an arti-
cle) or a consumer use of substances or preparations.   


Operational conditions Operational conditions include e.g. physical appearance of prep-
aration, duration and frequency of use/exposure, amount of sub-
stance, room size and ventilation rate. More general: The opera-
tional conditions include any action, use of tool or parameter 
state that prevails during manufacture or use of a substance (ei-
ther in a pure state or in a preparation) that as a side effect might 
have an impact on exposure of humans and/ or the environment. 


Risk management measures Measures that control the emission of a substance and/or expo-
sure to it, thereby controlling the risks to human health or the 
environment. 


Risk management measures include e.g. containment of process, 
local exhaust ventilation, gloves, waste water treatment, exhaust 
air filters. More general: risk management measures include any 
action, use of tool, change of parameter state that is introduced 
during manufacture or use of a substance (either in a pure state 
or in a preparation) in order to prevent, control, or reduce expo-
sure of humans and / or the environment. 


Use outside the conditions de-
scribed in an exposure scenario  


If a downstream user cannot demonstrate that he works within 
the conditions described in the exposure scenario communicated 
to him he has the duty to i) carry out an own CSA and/or ii) to 
inform his supplier that the ES needs to be adapted or an ES that 
covers the conditions needs to be added to the extended SDS. 


  


Process category Element of the use descriptor system describing the type of 
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Term Definition 
technical processes applied during manufacturing and use 
(PROCs). In other categorisation systems for occupational con-
ditions, the term operation unit (OU) is used.  


Sectors of use Element of the use descriptor system describing the sector of 
economy (industry, professional service, private) a substance is 
used in, as such or in a mixture. 


Short title of exposure scenario Describes the uses and/or subsequent life cycle stages of a sub-
stance addressed in an exposure scenario. The short title of the 
ES should be consistent with the brief general description of use 
(see Annex I, point 5.1.1). The building blocks for the short title 
can be obtained from the use descriptor system (UDS). 
Note: The short title of an exposure scenario is only meant to 
label the content of the ES (operational conditions and risk 
management measures) but is not the exposure itself. 


Substitution 
  


Replacement of a substance, or physical appearance of a prepa-
ration or a technique with an alternative (less hazardous or low-
er exposure potential). The registrant of a substance under 
REACH will usually not recommend the substitution of that 
substance as a risk management measure. However he can ad-
vise against a certain use of the substance or limit the uses cov-
ered in his exposure scenario. In this way he may initiate substi-
tution further down the supply chain. 


 Use and exposure categories Means an exposure scenario covering a wide range of processes 
or uses, where the processes or uses are communicated, as a 
minimum, in terms of the brief general description of use. See 
REACH Article 3 (38) 


Use descriptor system (UDS) 
 
 


Set of 5 descriptors which can be used i) to briefly describe 
identified uses in a brief general way and ii) to build the short 
title of an exposure scenario. The four descriptors are: 
• Sectors of use (SU)  
• Chemical product category (PC) 
• Process category (PROC) 
• Article category (AC) 
• Environmental release category (ERC) 


 







CHAPTER R.20 – TABLE OF TERMS AND ABBREVIATIONS 


11 


B. Abbreviations 
Note - this listing has been updated by adding general abbreviations appearing in the guidance on 


information requirements and chemical safety assessment. 


ABS Absorption 


AC Article category 


ADME Absorption, distribution, metabolism, and excretion 


AF Assessment factor 


AS Allometric scaling 


AUC Area under the curve; area under the blood/plasma concentration 
curve vs. time curve, representing the total amount of substance 
reaching the blood/plasma 


BCF Bio concentration factor 


BMD Benchmark dose; The BMD concept involves fitting a mathematical 
model to dose-response data. The BMD is defined as the dose causing a 
predetermined change in response 


BMD10 The benchmark-dose associated with a 10% response (for tumours 
upon lifetime exposure after correction for spontaneous incidence, for 
other effects in a specified study) 


BMDL10 The lower 95% confidence interval of a benchmark-dose representing 
a 10% response (e.g., tumour response upon lifetime exposure), i.e. the 
lower 95% confidence interval of a BMD10 


BMF Bio magnification factor 


BREF Best available technique reference document 


BSAF Biological soil accumulation factor 


Bw Body weight 


CAD Chemical Agents Directive 


CBI Confidential business information 


CEN Comité Européen de Normalisation (European Committee for Stan-
dardization) 


CGS Control guidance sheets 


Cmax Peak plasma concentration 


CNS Central nervous system 


CSA Chemical safety assessment 


CSR Chemical safety report 
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DMEL Derived minimum effect level 


DNEL Derived no effect level 


DPD Directive 1999/45/EC (Dangerous Preparations Directive, DPD). 


DSC Differential Scanning Calorimetry 


DSD Directive 67/548/EEC (Dangerous Substances Directive, DSD) 


DU Downstream user 


DU-CSA Downstream user chemical safety assessment 


DU-TGD Downstream user technical guidance document 


EASE Estimation and assessment of substance exposure 


ECHA European Chemicals Agency 


ED10 Effective dose 10 %; a dose representing an in-creased incidence of 10 
% due to a specific exposure (e.g. to a chemical). 


EFSA European Food Safety Authority 


ELR Excess lifetime risk; additional lifetime risk over the background 
normal risk (or incidence of disease)  


EINECS European Inventory of Existing Commercial Chemical Substances 


EPIWIN Estimation Program Interface for Windows  


 


EPL Exposure predictor band liquid 


EPS Exposure predictor band solid 


ERC Environmental release class 


ES Exposure scenario 


ESD Emission scenario document 


  


EUSES European System for the Evaluation of Substances 


EWL European waste list 


GDMF General decision making framework 


GHS Globally Harmonised System of Classification and Labelling of 
Chemicals4 


                                                 
4 Globally Harmonised System of Classification and Labelling of Chemicals (GHS), Second revised edition, United 
Nations New York and Geneva, 2007 
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GLP Good Laboratory Practice 


HBMD10 Human BMD10 


HEvE Human exposure via environment 


HH Human health 


HSE Health safety environment 


HT25 Human T25 


HtLF High to low dose risk extrapolation factor 


IC Industry category 


IPPC Integrated pollution prevention and control 


ITS Integrated testing strategy 


ISO International Standards Organisation 


LC50 Median lethal concentration. The concentration causing 50 % lethality 


LCS Life cycle stage  


LD50 Median lethal dose. The dose causing 50 % lethality 


LED10 Lowest confidence limit of the ED10 


LEV Local exhaust ventilation 


LMS Linear multistage model 


LOQ Limit of quantitation 


M/I Manufacturer / importer 


MMAD Mass median aerodynamic diameter 


MoA Mode of action 


MoE Margin of exposure 


MTD Maximum tolerated dose 


NACE Nomenclature générale des activités économiques dans les Commu-
nautés Européennes 


NAEC No adverse effect concentration 


NAEL No adverse effect level 


NOAEL No observed adverse effect level 


NOEL No observed effect level 


OC Operational condition 
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OR5 Odds ratio; the ratio of the odds of an event occurring in one group to 
the odds of it occurring in another group 


ORL Lowest confidence limit of the OR 


OU Operational unit 


PBPK Physiologically-based pharmacokinetic modelling 


PC Chemical product category 


PBT Persistent, bioaccumulative, toxic 


PEC Predicted environmental concentration 


PNEC Predicted no-effect concentration 


PPE Personal protection equipment 


PROC Process category 


(Q)SAR Qualitative structure activity relationship, mathematical method to 
predict e.g. biological activity based on chemical structure 


QSPR Quantitative structure–property relationships 


RMM Risk management measure 


RC Risk characterization 


RCR Risk characterization ratio 


RR Relative risk 


RRL Lower bound exposure value associated with the RR-value of 1.1 


RSS Robust study summaries 


SDS Safety data sheet 


SME Small and medium enterprise 


SI The International System of Units 


SIEF Substance information exchange forum 


SMR Standardised mortality ratio 


SMRL Lower bound exposure value associated with the SMR-value of 1.1 


sRV Standard respiratory volume 


STP Sewage treatment plant 


SU Sectors of use 


                                                 
5 Please note that in other contexts OR is an abbreviation for  “Only representative” 



http://en.wikipedia.org/wiki/Odds
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SVHC Substances of very high concern 


T25 The chronic dose rate that will give 25% of the animals’ tumours at a 
specific tissue site after correction for spontaneous incidence, within 
the standard life time of that species 


TARIC Tarif intégré des Communautés Européennes 


TG Test Guideline 


TTC Threshold of toxicological concern 


TWA Time-weighted average exposure 


UC Use category 


UCN Use code Nordic 


UDS Use descriptor system 


UEC Use and exposure categories 


UN United Nations 


UN-MTC The UN Manual of Tests and Criteria contains criteria, test methods 
and procedures to be used for classification of dangerous goods ac-
cording to the provisions of Parts 2 and 3 of the United Nations Rec-
ommendations on the Transport of Dangerous Goods, Model Regula-
tions, as well as of chemicals presenting physical hazards according to 
the Globally Harmonized System of Classification and Labelling of 
Chemicals (GHS). More information and the latest revision are avail-
able at: 
http://www.unece.org/trans/danger/publi/manual/manual_e.html. 


UN RTDG UN Recommendations on the Transport of Dangerous Goods - Model 
Regulations. It is regularly updated and amended every two years.  
More information and the latest revision are available at: 
http://www.unece.org/trans/danger/publi/unrec/rev13/13nature_e.html  


WoE weight of evidence 


UVCB Substances of unknown or variable composition, complex reaction 
products or biological materials as defined in the Guidance on sub-
stance identification 


vPvB very persistent and very bioaccumulative 


wRV Worker respiratory volume 


 



http://www.unece.org/trans/danger/publi/manual/manual_e.html

http://www.unece.org/trans/danger/publi/unrec/rev13/13nature_e.html
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PREFACE 


This document describes the information requirements under REACH with regard to substance 
properties, exposure, use and risk management measures, and the chemical safety assessment. It 
is part of a series of guidance documents that are aimed to help all stakeholders with their 
preparation for fulfilling their obligations under the REACH regulation. These documents cover 
detailed guidance for a range of essential REACH processes as well as for some specific scientific 
and/or technical methods that industry or authorities need to make use of under REACH. 


The guidance documents were drafted and discussed within the REACH Implementation Projects 
(RIPs) led by the European Commission services, involving stakeholders from Member States, 
industry and non-governmental organisations. These guidance documents can be obtained via the 
website of the European Chemicals Agency (http://echa.europa.eu/about/reach_en.asp). Further 
guidance documents will be published on this website when they are finalised or updated. 


This document relates to the REACH Regulation (EC) No 1907/2006 of the European Parliament 


and of the Council of 18 December 2006.1  


 


                                                 


1 1 Corrigendum to Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 
concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European 
Chemicals Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93 and 
Commission Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 
91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396, 30.12.2006); amended by amended by: Council 
Regulation (EC) No 1354/2007 of 15 November 2007 adapting Regulation (EC) No 1907/2006 of the European 
Parliament and of the Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), by 
reason of the accession of Bulgaria and Romania, Commission Regulation (EC) No 987/2008 of 8 October 2008 as 
regards Annexes IV and V; Regulation (EC) No 1272/2008 of the European Parliament and of the Council of 16 
December 2008 on classification, labelling and packaging of substances and mixtures; Commission regulation No 
453/2010 of 20 May 2010 as regards Annex II; Commission Regulation No 252/2011 of 15 March 2011 as regards 
Annex I; Commission Regulation No 366/2011 of 14 April as regards Annex XVII (Acrylamide), Commission Regulation 
No 494/2011 of 20 May 2011, as regards Annex XVII (Cadmium). 
 


 



http://echa.europa.eu/reach_en.asp
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Chapter R.2: Framework for generation of information on intrinsic properties 
 


R.2 REQUIREMENTS AND GENERATION OF INFORMATION ON 
INTRINSIC PROPERTIES  


In the REACH Regulation, the standard information requirements are detailed in Annexes VI 
through X, while Annex XI includes general rules on how to adapt the standard information 
requirements set out in Annexes VII-X 2. 


To achieve a high level of protection of human health and the environment while limiting the need 
for additional testing, all available data on the intrinsic properties of a substance must first be 
evaluated. Where available data are not adequate to meet the requirements of the REACH 
Regulation, additional testing may need to be generated. However, before embarking on animal 
testing, use of alternative methods and all other options must be considered. 


In this context, Article 13(1) of REACH states that information on intrinsic properties of substances 
may  be generated by means other than tests, provided that the conditions set out in Annex XI are 
met. In particular for human toxicity, information shall be generated whenever possible by means 
other than vertebrate animal tests, through the use of alternative methods, for example, in vitro 
methods or qualitative or quantitative structure-activity relationship models or from information from 
structurally related substances (grouping or read-across3). 


The information collected or generated will be used in a multiplicity of settings within REACH (e.g. 
for priority setting, classification and labelling, chemical safety assessment and PBT assessment). 
Chemical safety assessment within REACH is fundamentally dependent on an adequate 
conclusion on classification and PBT/vPvB assessment since exposure assessment and risk 
characterisation are triggered by classification and fulfilment of PBT/vPvB criteria. Therefore, data 
need to be adequate for both classification & labelling and for chemical safety assessment if the 
latter is required. 


Regarding the classification and labelling: 


 From 1 December 2010 until 1 June 2015, substances placed on the market on or after 1 
December 2010 must be classified in accordance with both Directive 67/548/EEC and 
Regulation (EC) No 1272/2008 (the CLP Regulation).  


 Substances shall be labelled and packaged in accordance with the CLP Regulation.4 
However, if a substance has been placed on the market before 1 December 2010 it is not 
required to be repackaged and relabelled according to the CLP Regulation until 1 
December 2012.  


 Mixtures must be classified according to the CLP Regulation from 1 June 2015 but may be 
classified according to Directive 1999/45/EC until this date (they may optionally also be 


classified according to the CLP Regulation in advance of this date5.  


 Mixtures classified, labelled and packaged in accordance with Directive 1999/45/EC and 
already placed on the market before 1 June 2015 are not required to be relabelled and 
repackaged in accordance with the CLP Regulation until 1 June 2017.  


                                                 


2 Throughout the document, all references to the REACH text refer to Regulation (EC) No.1907/2006 published in the OJ 
on 30.12.2006 


3 In this guidance these are described as category (grouping) and analogue (read-across) approaches respectively 


4 According to Article 61(3) of CLP 


5 According to Article 61(2) of CLP. 


1 
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 Following the mentioned transitional period6 Directives 67/548/EEC and 1999/45/EC  will 
be completely repealed and replaced with the CLP Regulation that is based on the Globally 


Harmonized System7 (GHS; see also Guidance on the Application of the CLP Criteria). 


R.2.1 REACH Information requirements - Annexes VI – X  


Under REACH, registrants are obliged to collect all relevant and available information on the 
intrinsic properties of a substance, regardless of the quantity manufactured or imported. However, 
the type and quantity of information on the intrinsic properties of a given substance that will be 
required as a minimum to meet the obligations of the regulation depends on the quantity of that 
substance that is manufactured or imported into the EU. Annexes VI-X of REACH specify these 
minimum data requirements for a given substance according to its tonnage for registration 
purposes (REACH Article 12), which however may be adapted as appropriate. 


Column 1 of REACH Annexes VII-X lays down the standard information requirements for 
substances produced or imported in quantities of ≥1 t/y (tonne per year), ≥10 t/y, ≥100 t/y, and 
≥1000 t/y, respectively. For physico-chemical properties and each of the health and environmental 
endpoints, more detailed specific guidance on meeting these information requirements is given in 
the appropriate subchapters of Chapter R.7 


For the lowest tonnage band, the information required is that specified in Column 1 of REACH 
Annex VII, comprising certain physico-chemical data, toxicological information and ecotoxicological 
information. However, under the terms of Article 12 (1)(b) and Annex III of REACH, if the 
substance does not have a dispersive or diffuse use and it is predicted not to be likely to meet the 
criteria for classification for any human health or environmental hazard, the required minimum 
information is confined to the physico-chemical data. 


As each new tonnage level is attained, the requirements of the next corresponding REACH Annex 
must be addressed. These standard requirements may, however, be adapted (waived or 
increased) when appropriately justified (REACH Annexes III and VI-XI). Thus, for each individual 
substance the precise information requirements will differ, depending on tonnage, use and 
exposure, and the properties of the substance. The Annexes should thus be considered as a 
whole, and in conjunction with the overall requirements of registration and the duty of care. Further 
guidance on the information requirements for each individual endpoint is given in the appropriate 
subchapters of Chapter R.7. 


For each of the REACH Annexes VII to X, Column 2 lists the conditions under which the standard 
information requirements for individual endpoints may be modified (e.g. on the basis of 
characteristics of the substance itself or its exposure pattern). If the conditions for adaptation in 
Column 2 are met and applied, the fact that an adaptation has been made, together with its 
justification, must be indicated clearly in the registration. Further guidance on the possibilities for 
adaptation of the information requirements for the individual endpoints is given in the appropriate 
subsections of Chapter R.7. 


In addition to these specific rules, the required standard information set may also be adapted 
according to the general rules contained in Annex XI of the REACH Regulation e.g. in cases where 
testing is not technically possible, or testing does not appear scientifically necessary, or based on 
exposure consideration. In such cases the reasons for each adaptation should be clearly indicated 
in the registration. Further guidance on these rules/conditions is detailed below in Chapter R.5. It 
should be noted that although this guidance will provide assistance in developing the reasoned 
justification for asking for derogations/waiving from the standard information requirements, in 
                                                 


6 According to Article 61 of CLP. 


7 Globally Harmonized System of Classification and Labelling of Chemicals (GHS), first revised edition, United Nations, 
New York and Geneva, 2005 (ST/SG/AC. 10/30/Rev. 1) 
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certain cases available data showing hazardous effects could trigger the need for additional 
information including new testing. 


In general terms, Column 1 of Annexes VII-X provides the standard information requirements and 
Column 2 of each Annex specifies the adaptation possibilities for the specific endpoints.  


R.2.2 Information Gathering and Evaluation 


Annex VI of the REACH Regulation describes a general scheme embodying four steps to be 
followed by the registrant to fulfil the information requirements detailed above for a given 
substance. These steps are relevant for all substances to be registered: 


Step 1: Gather and share existing information 


Step 2: Consider information needs 


Step 3: Identify information gaps 


Step 4: Generate new information or propose a testing strategy 


Figure R.2-1 illustrates how these four steps are related to other processes and the deliverables 
under REACH.  


Hazard Assessment (HA)1


Risk Characterisation (RC)2


Risk 
controlled?


Communicate   
ES via SDS


Document in 
CSR1


n


Iteration


y


Article 14(4) 
criteria?Stop


n Y


Information: available - required/needed


Step 1: collect all available information


Step 2: consider information needs


Step 3: identify information gaps


Step 4: generate new data propose testing


Exposure Assessment (EA)1,2


R2


Document in registration 
Dossier1 and SDS


2 Assessment acc. to 
REACH Annex I is only 
required if substance 
meets the criteria for any 
of the Article 14(4) hazard 
classes, categories or 
properties, or exposure 
based waiving to be 
applied (Annex XI)


1 For substances < 10 t/a no CSR is required. The required/needed 
information is to be documented in the registration dossier only.


 


Figure R.2-1: Overall framework of information generation under REACH 


 


3 







Chapter R.2: Framework for generation of information on intrinsic properties 
 


General guidance on how all available existing information should be gathered, evaluated and 
what new data may be needed for the assessment of the properties of substances under the 
REACH Regulation is given below. More specific guidance for each endpoint is given in Chapter 
R.7 including an Integrated Testing Strategy (ITS) developed specifically for each endpoint. 


R.2.2.1 Step 1: Gather and share existing information 


R.2.2.1.1 Information on substance properties 


In step 1, the registrant must collect all physicochemical, toxicological and ecotoxicological 
information that is relevant and available to him regardless of whether information on a given 
endpoint is required or not at the specific tonnage level. This includes available existing test data 
as required in accordance with REACH Annexes VII-X, including: 


- Physicochemical data 


- Human data, incl. epidemiological data 


- Testing data: incl. all in vitro and in vivo testing data 


- Non-testing data: i.e. data obtained with (Q)SAR models, grouping of substances, read-


across, weight of evidence etc. 


- Any other data that may assist in identifying the presence or absence of hazardous 


properties of the substance 


Such information may be obtained from a variety of sources such as in-house data of companies, 
from other manufacturers and importers of the substance by cooperation in a SIEF (REACH Article 
29), from the Agency upon request (REACH Article 26) or from databases or other sources in the 
open literature or accessible on the internet. This information gathering step should (if possible) 
also include the establishment of membership of the substance in a proper chemical category (cf. 
Annex XI, 1.5) and the information this provides (incl. read-across from other substances), as well 
as the information that is retrievable from computational tools, i.e. (Q)SAR models. For details see 
Sections R.4.3.2 and Chapter R.6. Acquiring of results from non-testing methods would be 
especially important for substances for which the testing data set is limited or non-existent.  


It may well be that the available information on these intrinsic properties of the substance go 
beyond the tonnage triggered requirements of test data (referred to in Step 2): it is a requirement of 
REACH Article 12(1), that “The technical dossier referred to in Article 10(a) shall include […] all 
physico-chemical, toxicological and ecotoxicological information that is relevant and available to 
the registrant […]”. 


R.2.2.1.2 Assessment of reliability, relevance and adequacy of information 


The registrant should assess all relevant and available information on physicochemical and 
environmental fate properties, toxicity and ecotoxicity of the substance for its reliability, relevance, 
adequacy and completeness. Although the reliability criteria are of a general nature, the decision 
on whether a single piece of information is reliable (i.e. how to assign it a specific level of reliability, 
e.g. using the Klimisch score) is endpoint specific (Section R.4.2). Therefore, the section on 
Evaluation of available information for the relevant endpoint(s) in Chapter R.7 should be consulted. 


For all available data, an assessment must be made of the adequacy of the available information 
for arriving at conclusions on hazard assessment, i.e. C&L, PBT/vPvB assessment, and 
identification of (a) dose descriptor(s) enabling the derivation of (a) DNEL(s) and (a) PNEC(s). 
DNEL(s) and PNEC(s) are subsequently to be used in the risk characterisation when a substance 
fulfils the criteria for any of the hazard classes or categories, or is assessed as having properties 
listed in Article 14(4) of the REACH Regulation, as amended from 1 December 2010 by Article 
58(1) of Regulation (EC) No 1272/2008 (CLP Regulation), namely: 
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 hazard classes 2.1 to 2.4, 2.6 and 2.7, 2.8 types A and B, 2.9, 2.10, 2.12, 2.13 
categories 1 and 2, 2.14 categories 1 and 2, 2.15 types A to F. 


 hazard classes 3.1 to 3.6, 3.7 adverse effects on sexual function and fertility or on 
development, 3.8 effects other than narcotic effects, 3.9 and 3.10. 


 hazard class 4.1: 


 hazard class 5.1, 


 or PBT, vPvB properties,: 


These classes, categories and properties will henceforth be described as “Article 14(4) hazard 
classes, categories or properties”. 


The term adequate refers to the ability to meet the defined information requirements (Annexes VII-
XI), and to allow a conclusion on the above mentioned aspects in hazard assessment. Different 
conclusions may be obtained: 


- the information available is considered adequate for the objectives mentioned (C&L, PBT and 


vPvB assessment, and DNEL and PNEC derivation) 


- the information available is considered inadequate for at least one of the objectives and further 


information is needed 


It is possible that the data may be adequate for C&L and PBT (or vPvB), but not for DNEL and/or 
PNEC derivation, or vice versa, as data requirements for these conclusions may differ. 


It is also emphasised that it may not always be possible to establish a DNEL for risk assessment 
purposes via the identification of a concrete quantitative dose descriptor value, e.g. a NOAEL etc. 
In these situations it may be possible nevertheless to define some quantitative or semi-quantitative 
dose descriptor or a qualitative approach that may also allow a conclusion that the use and 
handling of the substance may be regarded as adequately controlled. 


A decision on adequacy relies often on Weight of Evidence (WoE) approaches for the various 
endpoints (also mentioned in REACH Annex XI, Section 1.2), see Chapter R.4 Section R.4.4. 
Further details on the adequacy of data can be found in Chapter R.4 on Evaluation of available 
information, Chapter R.5 Guidance on Adaptation of Information Requirements, and in Chapter R.7 
on endpoint specific guidance. 


R.2.2.1.3 Information on use and exposure 


In addition, the registrant should collect information on use, exposure and risk management 
measures. This may require more details on, e.g., manufacture (if within EU), use, handling and 
disposal of the substance or of articles containing the substance (i.e. covering its whole life cycle) 
as well as the nature of the exposures, i.e. routes, frequency and duration (see REACH Annex VI, 
Sections 3, 5, and 6). This information will guide further information requirements, e.g. if limited 
and well controlled human exposure is only taking place at the workplace during a few days a 
month, chronic toxicity studies may not be needed. Considering all this information together, the 
registrant will be able to determine the need to generate further information. 


The further elaboration of these data on exposure characteristics in terms of deriving associated 
exposure estimates is required under REACH only when available and/or required information 
indicates that the substance fulfils any of the criteria of the Article 14(4) hazard classes, categories 


or properties8, as only under these conditions a full risk assessment is requested (see Guidance 
information requirements and chemical safety assessment: Part E). 


                                                 


8 In this context “properties” refers to PBT and vPvB  (see Section R.2.2.1.2) 
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All data gathering activities should be well documented, to allow a proper assessment of the 
completeness of the registration dossier and to avoid repetition at a later stage. Each manufacturer 
or importer (and downstream user and distributor) is required to assemble and keep available all 
information he requires to carry out his duties under REACH for 10 years after the last manufacture 
or import of the substance. 


R.2.2.2 Consider information needs 


At step 2, the registrant needs to identify from REACH Annexes VII to X the standard information 
requirements according to the tonnage he manufactures or imports. These standard requirements 
may be adapted in accordance with Annex III, in accordance with specific criteria for the endpoint 
in question as provided in column 2 of the mentioned annexes, or in accordance with the general 
criteria for adaptation of information requirements given in Annex XI (Section R.5.1). 


R.2.2.2.1 Adaptation under Annex III (Substances in the 1-10 t/y range) 


Information requirements on toxicological and ecotoxicological properties should be provided for all 
non-phase-in substances and for phase-in substances meeting the criteria specified in REACH 
Annex III. The criteria given in REACH Annex III are: 


(a) Substances for which it is predicted (i.e. by the application of (Q)SARs or other evidence) that 


they are likely to meet the criteria for category 1A or 1B classification in the hazard classes 


carcinogenicity, germ cell mutagenicity or reproductive toxicity or the criteria in Annex XIII (i.e. 


the PBT or vPvB criteria) 


or 


(b) Substances 


i. with dispersive or diffuse use(s) particularly where such substances are used in consumer 


mixtures or incorporated into consumer articles; and 


ii. for which it is predicted (i.e. by application of (Q)SARs or other evidence) that they are 


likely to meet the classification criteria for any health or environmental hazard classes or 


differentiations under Regulation (EC) No 1272/2008. 


Specific rules apply to phase-in substances manufactured or imported in a tonnage of more than or 
equal to 1 t/y, but below 10 t/y, if they do not fulfil the criteria in Annex III. In this case, the standard 
information requirements are restricted to all physicochemical, toxicological and ecotoxicological 
information that is relevant and available to the registrant and as a minimum the physicochemical 
endpoints in Annex VII. The registrant needs to document thoroughly that the criteria of Annex III 
are not fulfilled, i.e. by submitting available and reliable information on properties relevant for the 
classification criteria and/or on the uses as appropriate.  


All available information should be used in the evaluation of the toxicity and ecotoxicity of the 
substance including information from non-testing methods. In case no testing (eco)toxicity data are 
available predictions from non-testing methods would exclusively provide the basis for the 
assessment. The registrant needs to obtain reliable information that allows the comparison with the  


criteria for all the Article 14(4) hazard classes, categories or properties9 If based on the 
comparison it is concluded that the substance is likely to meet classification criteria for any effect 
endpoint or the criteria for CMR category 1A or 1B or the criteria for PBT or vPvB, then the 


                                                 


9 In this context “properties” refers to PBT and vPvB  (see Section R.2.2.1.2) 
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substance should be considered as meeting the requirement (a) or (b) (ii) according to REACH 
Annex III. In general any results (both testing and non-testing) assessed as reliable (i.e. meeting 
the validity criteria) would be sufficient to predict that the substance would be likely to meet these 
criteria (see Chapter R.11 and criteria for Classification and Labelling, as specified in Annex I of 
the CLP Regulation).  


According to REACH Annex III if dispersive use or diffuse use (particularly where such substances 
are used in consumer mixtures or incorporated into consumer articles) cannot be excluded, the 
criterion (b) (ii) should be considered as fulfilled (see Chapter R12 for further explanation of 
dispersive and diffuse use). In the case, based on available information, the substance is likely to 
meet any of the criteria specified in REACH Annex III, the full information requirements specified in 
REACH Annex VII are required. The classification of the substance based on the available data 
should be recorded. 


However, if it can be demonstrated with sufficient certainty from reliable information that the 
substance is not likely to meet either of the criteria for CMR category 1 or 1B or PBT/vPvB, or for 
any other classification endpoint (i.e. health and the environmental) and it has no dispersive or 
diffuse use, no further information generation on this substance is required at the 1-10 t/y level. In 
any case all the gathered reliable information should be provided in the registration dossier.  


R.2.2.2.2 Adaptations of information requirements according to column 2 


For specific endpoints, column 2 specifies rules according to which the standard information is 
required or can be omitted . Based on intrinsic properties a test may be waived or replaced by 
another, better suited for the substance. In many cases, these rules refer to information on other 
properties or endpoints of the substance in question and such information should also be reliable, 
i.e. have undergone the assessment under step 1 (Chapter R.7).  


Also considerations on exposure may be used for adapting the information requirements. Different 
descriptors for exposure considerations are used in these Annexes varying from limited to no 
relevant exposure. These descriptors may not always be easily interpretable and may be difficult to 
define in operational terms, indeed their application requires practical experience and expert 
judgement applied on a case-by-case basis taking account of all the relevant supporting 
information. Also results of Chemical Safety Assessment may guide further information gathering. 
Further guidance on their interpretation may be found in the Integrated Testing Strategies (ITS) for 
specific endpoints in the relevant subsections of Chapter R.7. 


R.2.2.2.3 Adaptations of information requirements according to Annex XI 


When the registrant makes use of the Annex XI criteria (i.e. regarding the scientific necessity of the 
information, the technical possibility for testing, and exposure-based waiving) to adapt the standard 
information requirements, he should base this on reliable and adequate information as it is 
specified in Annex XI and should document this in accordance with the guidance provided 
(Chapter R.5). 


If control of risks can be demonstrated based on exposure scenarios, the need for testing in 
accordance with section 8.6 and 8.7 of Annex VIII and in accordance with Annexes IX and X may 
be waived, cf. REACH Annex XI Section 3. Evidently, this requires a documented knowledge of all 
exposure scenarios and accurate estimation of all associated exposures (see for further details 
Section R.5.1, and the corresponding endpoints chapters in Chapter R.7). It is noted that in specific 
cases, e.g. wide dispersive use of the chemical, information (from test or non-test sources) beyond 
that indicated by the respective tonnage level may be considered necessary. 


R.2.2.3 Identify information gaps 


In step 3, the registrant compares the information needs for the substance identified in step 2 with 
the reliable and relevant information already available as identified in step 1. The adaptation rules 
described in step 2 should be carefully considered before deciding on performance of a new test. 
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For endpoints where the REACH regulatory requirements cannot be fulfilled with relevant and 
available information, data should be obtained in accordance with the procedures of step 4. 


R.2.2.4 Generate new information or propose a testing strategy 


When a data gap has been identified in step 3 for information requirements included in Annexes 
VII or VIII, the registrant needs to conduct a test in accordance with Article 13 of REACH. 
However, a number of issues may need to be considered before deciding on conducting a new 
test. 


R.2.2.4.1 Conclude on what exactly is unclear or insufficient to fulfil the requirements 


If it is conceivable that the information gathering has not been as extensive as possible, i.e. that 
further information gathering could potentially yield further existing data, this should be addressed 
following the guidance described. This includes also in vitro and non-testing information. However, 
where all possible information sources have been consulted, it is important to develop a clear idea 
about exactly what additional information is needed to be able to conclude on hazard and/or risk 
assessment (i.e. Classification & Labelling, PBT/vPvB assessment, and/or DNEL and PNEC 
derivation including identification of dose descriptors). 


R.2.2.4.2 Is testing technically possible? 


In accordance with REACH Annex XI Section 2, testing for specific endpoints may be omitted if it is 
technically not possible to conduct the study as a consequence of the properties of the substance, 
e.g. very volatile, highly reactive or unstable substances (specific cases can be found in Column 2 
of REACH Annexes VII-X). Any omission of testing should be thoroughly justified and the technical 
limitations explained. Case-by-case expert judgement is required. 


R.2.2.4.3 Consider if in vitro testing may be adequate 


At present, with the exception of the endpoints skin corrosion and skin irritation, it is possible in 
specific cases to conclude on a classification according to the existing EU or GHS criteria on the 
basis of in vitro studies alone, e.g. for identification of severe eye irritants using organotypic 
methods. See Chapter R.7 on specific endpoints.  


However, the combination of various pieces of evidence, including in vitro test data, may provide 
adequate information for a decision on classification and/or risk assessment, when applied in an 
integrated manner. 


R.2.2.4.4 Conduct or propose an appropriate test 


When a data gap has been identified in step 3 for information requirements included in REACH 
Annexes VII or VIII, the registrant should obtain this information before submitting his registration 
dossier. New testing should be conducted in accordance with REACH, Article 13, i.e. using one of 


the methods included in the Commission’s Test Method Regulation10 or an international test 
method recognised by the Commission or the Agency as being appropriate. Moreover, 
toxicological and ecotoxicological tests shall be carried out in compliance with the principles of 
Good Laboratory Practice and with the provisions of Directive 86/609/EEC, if applicable. 


When a data gap has been identified in step 3 for information requirements included in REACH 
Annexes IX or X, the registrant needs to develop a testing proposal and include it in the registration 
dossier in accordance with Article 10(a)(ix) of REACH. In developing the testing proposal, the 
same requirements as specified above for conducting a new test should be taken into account. 
Whilst waiting for the results of this testing, the registrant should implement and/or recommend 
interim risk management measures and include them in his exposure scenarios and chemical 
safety report as documentation for control of risks (cf. REACH, Annex I, 0.5). 


                                                 


10 Council Regulation (EC) No 440/2008 
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QUESTIONS AND ANSWERS

REACH

POLYMERS AND MONOMERS

[65] Do I have to register polymers?  Questions on REACH, CLP and BPR marked as Frequently Asked Questions (FAQ) have been agreed between ECHA, the national helpdesks and the European Commission to ensure consistency and accuracy. - FAQ



REACH

Polymers and monomers

Version: 1.0

Latest update: 21/01/2014



According to Article 2(9) of REACH polymers do not have to be registered, but according to Article 6(3) of REACH, the monomer substance(s) and other substances of the polymers that have not already been registered by an actor up the supply chain, are to be registered if both the following conditions are met:

- the polymer consists of 2 % weight by weight (w/w) or more of such monomer substance(s) or other substance(s) in the form of monomeric units and chemically bound substance(s) (i.e. free or unbound monomers shall not be considered when checking this condition);

 

- the total quantity of such monomer substance(s) or other substance(s) makes up 1 tonne or more per year (the total quantity in this context is the total quantity of monomer or other substance ending up in the final polymer unbound or chemically bound to the polymer)

 

The REACH Regulation defines polymers in Article 3(5) and monomers in Article 3(6) of REACH.

 

The European Commission may according to Article 138(2) of the REACH Regulation present legislative proposals with requirements for the registration of polymers once a practicable and cost-effective way of selecting polymers for registration on the basis of sound technical and valid scientific criteria can be established.

 

Detailed guidance and practical examples are provided in the Guidance for monomers and polymers: http://echa.europa.eu/guidance-documents/guidance-on-reach.

REACH

Polymers and monomers

Version: 1.0

Latest update: 21/01/2014



According to Article 2(9) of REACH polymers do not have to be registered, but according to Article 6(3) of REACH, the monomer substance(s) and other substances of the polymers that have not already been registered by an actor up the supply chain, are to be registered if both the following conditions are met:

- the polymer consists of 2 % weight by weight (w/w) or more of such monomer substance(s) or other substance(s) in the form of monomeric units and chemically bound substance(s) (i.e. free or unbound monomers shall not be considered when checking this condition);

 

- the total quantity of such monomer substance(s) or other substance(s) makes up 1 tonne or more per year (the total quantity in this context is the total quantity of monomer or other substance ending up in the final polymer unbound or chemically bound to the polymer)

 

The REACH Regulation defines polymers in Article 3(5) and monomers in Article 3(6) of REACH.

 

The European Commission may according to Article 138(2) of the REACH Regulation present legislative proposals with requirements for the registration of polymers once a practicable and cost-effective way of selecting polymers for registration on the basis of sound technical and valid scientific criteria can be established.

 

Detailed guidance and practical examples are provided in the Guidance for monomers and polymers:http://echa.europa.eu/guidance-documents/guidance-on-reach.





[66] Can I register monomers as intermediates in accordance with Article 17(2) or 18(2) of the REACH Regulation?  Questions on REACH, CLP and BPR marked as Frequently Asked Questions (FAQ) have been agreed between ECHA, the national helpdesks and the European Commission to ensure consistency and accuracy. - FAQ

REACH

Polymers and monomers

Version: 1.0

Latest update: 21/01/2014

According to Article 6 (2) of REACH, the reduced registration provisions with regard to on-site isolated and transported intermediates do not apply to monomers. This means that a full registration dossier must be submitted even if a monomer is used as an intermediate under strictly controlled conditions.



REACH

Polymers and monomers

Version: 1.0

Latest update: 21/01/2014


According to Article 6 (2) of REACH, the reduced registration provisions with regard to on-site isolated and transported intermediates do not apply to monomers. This means that a full registration dossier must be submitted even if a monomer is used as an intermediate under strictly controlled conditions.







[67] What is an impurity in a polymer?  Questions on REACH, CLP and BPR marked as Frequently Asked Questions (FAQ) have been agreed between ECHA, the national helpdesks and the European Commission to ensure consistency and accuracy. - FAQ

REACH

Polymers and monomers

Version: 1.0

Latest update: 21/01/2014

An impurity in a polymer is defined as an unintended constituent present in the manufactured polymer substance. It may originate from the starting materials, such as the monomers or any other reactants, or be the result of secondary or incomplete reactions during the production process. While it is present in the final substance it was not intentionally added. Examples of impurities in a polymer include unreacted monomers or other reactants, residual polymerisation catalyst, or any contaminant from the manufacturing process. The definition and detailed guidance on how to handle impurities can be found in Section 4.2.- 'Substances of well defined composition', Section 4.3.- 'UVCB substances', and Chapter 5- 'Criteria for checking if substances are the same' of the Guidance for identification and naming of substances Under REACH and CLP: http://echa.europa.eu/guidance-documents/guidance-on-reach



REACH

Polymers and monomers

Version: 1.0

Latest update: 21/01/2014



An impurity in a polymer is defined as an unintended constituent present in the manufactured polymer substance. It may originate from the starting materials, such as the monomers or any other reactants, or be the result of secondary or incomplete reactions during the production process. While it is present in the final substance it was not intentionally added. Examples of impurities in a polymer include unreacted monomers or other reactants, residual polymerisation catalyst, or any contaminant from the manufacturing process. The definition and detailed guidance on how to handle impurities can be found in Section 4.2.- 'Substances of well defined composition', Section 4.3.- 'UVCB substances', and Chapter 5- 'Criteria for checking if substances are the same' of the Guidance for identification and naming of substances Under REACH and CLP: http://echa.europa.eu/guidance-documents/guidance-on-reach



[68] What is an additive in a polymer?  Questions on REACH, CLP and BPR marked as Frequently Asked Questions (FAQ) have been agreed between ECHA, the national helpdesks and the European Commission to ensure consistency and accuracy. - FAQ

REACH

Polymers and monomers

Version: 1.0

Latest update: 21/01/2014

Some substances are commonly added to polymers for the purpose of adjusting or improving their appearance and/or the physicochemical properties of polymeric material. 

Additives which are necessary to preserve the stability of a polymer must be regarded as a part of the polymer in accordance with Article 3(1) of REACH. Any other unbound "additive" must be regarded as a component of a mixture and not as an additive in accordance with Article 3(1) of REACH. 

Thus, the importer of a polymer containing additives does not need to register these additives provided that the additives are added to preserve the stability of the polymer. Note however that there is the general obligation to register substances imported in a polymer mixture in quantities of at least 1 tonne per year. Detailed guidance and practical examples are provided in the Guidance for monomers and polymers: http://echa.europa.eu/guidance-documents/guidance-on-reach.
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1. INTRODUCTION 


This Guidance in a Nutshell explains in brief the provisions of Regulation (EC) No 
1907/2006 (REACH Regulation) that apply to substances in articles. 


This Guidance in a Nutshell is aimed at managers and decision-makers of companies 
producing, importing and/or supplying articles in the European Economic Area1 (EEA), 
particularly if they have little experience with chemicals regulatory affairs. Reading this 
document will allow them to decide whether they need to read the full Guidance on 
requirements for substances in articles or not, in order to identify their obligations under 
REACH concerning substances in articles. 


Companies located outside of the EEA may use this Guidance in a Nutshell to 
understand the requirements for substances in articles the importers of their products in 
the EEA have to fulfil. 


                                                 
1 The European Economic Area is composed of Iceland, Liechtenstein, Norway and the 27 European Union 


Member States. 
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2. ESSENTIALS TO UNDERSTAND 


2.1 What is an article? 


Most of the commonly used objects in private households and industries are articles, 
e.g. furniture, clothes, vehicles, books, toys, and electronic equipment. An article may be 
very simple, like a wooden chair, but it could also be rather complex, like a laptop 
computer. 


The REACH Regulation defines an article as “an object which during production is given 
a special shape, surface or design which determines its function to a greater degree 
than its chemical composition”. 


In this regard, the shape, surface and design of an object represent its physical 
appearance and can be understood as properties other than chemical characteristics. 
Shape means the three-dimensional form of an object, like depth, width and height. 
Surface means the outermost layer of an object.  
Design means the arrangement of the ‘elements of design’ in such a way as to best 
accomplish a particular purpose. For example, the design of a textile may be determined 
by the twist of fibres in the yarn, the weave of threads in a fabric and the treatment of the 
surface of the textile. 


The term “function” in the article definition should be interpreted as meaning the basic 
principle determining the use of the object rather than the degree of technical 
sophistication. In this sense, for example, the function of a printer cartridge is basically to 
bring ink onto paper, and the function of a battery is to provide electric current. 


2.2 What is an intended release of substances from articles? 


Substances may be intended to be released from articles in order to provide an “added 
value”, where this accessory function is not directly linked to the main function. 
Scented children’s toys, for example, are articles with intended release of substances, 
because fragrance substances contained in the toys are released in order to provide an 
added value, namely a pleasant smell. 


2.3 Are there substances which are of particular concern? 


There are certain substances which are of particular concern, because they may have 
very serious effects on human health and the environment. These substances can be 
found in the “Candidate List of Substances of Very High Concern for Authorisation” 
(Candidate List)2 in the ECHA Chem section of the ECHA website. Substances are 
included on this Candidate List after it has been agreed according to a formal procedure 
that they fulfil the criteria for being substances of very high concern. 


                                                 
2 In the remains of this document “Candidate List” means “Candidate List of Substances of Very High 
Concern for Authorisation” 
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If a substance listed on the Candidate List is contained in articles, this may trigger 
additional obligations for companies producing, importing and supplying these articles. 
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3. WHO MAY HAVE OBLIGATIONS FOR SUBSTANCES IN 
ARTICLES UNDER REACH? 


3.1 Companies producing articles 


Articles can be produced from components which are already articles themselves, and 
also from substances or mixtures of substances that are transformed into articles or 
incorporated into articles during the production process. Irrespective of the production 
process, companies producing articles within the EEA may have obligations for the 
substances contained in their articles. 


3.2 Companies importing articles 


Companies located inside the EEA can import articles from outside the EEA either to 
supply them to their customers or for the production of new articles. These companies 
may have the same obligations for the substances contained in the articles imported as 
companies producing these articles within the EEA. 


3.3 Companies supplying articles 


Companies placing articles on the market in the EEA may also have to fulfil certain 
requirements for substances in articles. This is irrespective of whether they produce 
these articles themselves or they purchase them (inside or outside of the EEA). In this 
regard, retailers are also supplying articles and may have obligations for the substances 
contained therein.  


 


Please note that companies may also have obligations other than those for 
substances in articles, which are outlined in the present Guidance in a Nutshell. 
Therefore, in general, companies are advised to identify their obligations by running the 
Navigator on the ECHA website. The Navigator helps industry to determine its 
obligations under REACH and find the appropriate guidance on how to fulfil these 
obligations. 
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4. WHAT ARE THE OBLIGATIONS 
FOR SUBSTANCES IN ARTICLES UNDER REACH? 


4.1 Registration of substances in articles 


Registration is the submission to ECHA of a technical dossier with information on the 
properties of a substance and, if required, a chemical safety report documenting the 
chemical safety assessment for this substance. Registration of a substance in articles is 
mandatory for an article producer or importer only if the following two conditions are 
met: 


 The substance is intended to be released from the produced and/or imported articles 
during normal or reasonable foreseeable conditions of use. 


 The total amount of the substance present in all articles produced and/or imported, 
from which the substance is intended to be released, exceeds 1 tonne per year.  


For the second condition the amounts intended to be released as well as the amounts 
which are not intended to be released or are not released at all need to be taken into 
account. Furthermore, if different types of article with intended release are produced 
and/or imported, the quantities in all articles with intended release have to be summed 
up.  


If the above conditions are not met, ECHA may still decide that an article producer or 
importer must submit a registration for any substance in an article, if the amount of the 
substance exceeds 1 tonne per year and there is a suspicion that the substance is 
released from the article resulting in risk to human health or the environment. 


In any case, the substance does not have to be registered by the article producer or 
importer, if this substance has already been registered for that use (i.e. the use of the 
substance in the article) by another company. 


4.2 Notification of substances in articles 


Notification is the submission of specific information on a substance and its uses in 
articles, as well as the use of the article, to ECHA. Notification of a substance in articles 
is required by an article producer or importer when all of the following conditions are 
met: 


 The substance is included in the Candidate List (see section 2). 


 The substance is present in articles produced and/or imported at a concentration of 
above 0.1% (w/w). 


 The total amount of the substance present in all articles produced and/or imported, 
which contain more than 0.1% (w/w) of the substance, exceeds 1 tonne per year for 
the producer/importer. 


If, however, any of the following conditions are met, no notification is required: 
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 The producer/importer can exclude exposure of the substances to humans or the 
environment during normal or reasonably foreseeable conditions of use including 
disposal (i.e. it can be demonstrated that no exposure occurs during the service life 
of the articles and the waste stage). 


 The substance has already been registered for that use (i.e. the use of the substance 
in the article) by another company. 


 The articles have only been produced and/or imported by the producer/importer 
before the substance was included in the Candidate List. 


The substance concentration threshold of 0.1% (w/w) applies to the article as produced 
or imported. In practice, however, companies may already be collecting information not 
only on the whole article but also on parts thereof. Companies may, on a voluntary 
basis, prepare their notification to ECHA on this basis. 


A notification of substances in articles shall be made at the latest 6 months after it has 
been included on the Candidate List, but only starting from 1 June 2011. 


4.3 Communication of information on substances in articles 


Suppliers of articles containing a substance included in the Candidate List in a 
concentration above 0.1% (w/w) have to provide relevant safety information about this 
substance available to them to the recipients of these articles. 
 
If no particular information is necessary to allow safe use of the article containing a 
substance from the Candidate List, as a minimum the name of the substance in question 
has to be communicated to the recipients. The information is to be provided to the 
recipients automatically, i.e. directly after the substance is included in the Candidate List. 
Note that the term “recipients” here refers to industrial or professional users and 
distributors, but not to consumers. 
 
Information available to the article supplier necessary to ensure safe use of an article 
has also to be provided to consumers upon request. Consumers have to be provided 
with this information within 45 days of their request, free of charge. 
  
As concerns the obligation to communicate information on substances in articles in 
general (i.e. communication with recipients and consumers), please note that: 
 
 There is no tonnage trigger for this obligation (i.e. it also applies below 1 tonne per 


year). 


 Packaging is always to be treated as an article separate from the contents of the 
package. Therefore, the obligation to communicate information on substances in 
articles also applies to packaging materials. 


 The substance concentration threshold of 0.1% (w/w) applies to the article as 
supplied as is the case in the context of substance notification. In practice, however, 
companies may already be collecting information not only on the whole article but 
also on parts thereof. Companies may, on a voluntary basis, follow this approach 
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 The obligation also applies to articles which were produced or imported before the 
substance was included in the Candidate List and are supplied after the inclusion. 
Thus, the date of supply of the article is the relevant date here. 


 


The following table compares the registration, notification and communication obligations 
for substances in articles. 


Table 1: Main obligations for substances in articles 


Obligation: 
Registration 


of substances in 
articles 


Notification 
of substances in articles 


Communication 
of information 


on substances in articles 
legal basis 
in REACH Regulation 


Article 7(1) Article 7(2) Article 33 


actors concerned article producers 
and article importers 


article producers 
and article importers 


article suppliers 


substances concerned 
substances intended 
to be released 
from articles 


substances included 
in Candidate List of 
Substances of Very High 
Concern for authorisation  


substances included 
in Candidate List of 
Substances of Very High 
Concern for authorisation  


tonnage threshold 1 tonne per year 1 tonne per year - 
concentration 
in article threshold 


- 0.1% (w/w) 0.1% (w/w) 


exemption from obligation possible on the basis of: 


substance already 
registered for that use 


yes yes no 


exposure can be excluded no yes no 


4.4 Compliance with restrictions for substances in articles 


The use of particular substances in certain articles is restricted under REACH (Annex 
XVII). Therefore, companies have to make sure that the articles they produce or import 
are compliant with the restrictions outlined in the REACH Regulation. Details on 
compliance with restrictions are given in chapter 13 of the Guidance for downstream 
users. 



http://guidance.echa.europa.eu/docs/guidance_document/du_en.htm

http://guidance.echa.europa.eu/docs/guidance_document/du_en.htm





5. PRACTICAL GUIDANCE TO IDENTIFY 
REQUIREMENTS FOR SUBSTANCES IN ARTICLES 


This section aims to provide particular support in identifying the requirements for 
substances in articles described in section 4.  


5.1 Deciding whether an object is an article or not 


Producers and importers of articles have duties less frequently under REACH compared 
to substance manufacturers and importers of substances or mixtures 
as the first group may be exempted from registration in different circumstances (e.g. if 
the substance has been registered for that use). A correct, consistent and well 
documented decision as to what is an article under REACH is therefore a key issue. 


In many cases applying the REACH definition of an article (see section 2.1) is 
straightforward. The decision on whether an object is an article or not can then directly 
be made by comparing the importance of physical and chemical characteristics for 
achieving the object’s function. However, in cases where it is not possible to 
unambiguously conclude whether the object fulfils the REACH definition of an article or 
not, a more in-depth assessment is needed. 


This assessment consists in answering a series of indicative questions given in section 
2.4 of the full Guidance on requirements for substances in articles. From the answers to 
these questions it can be deduced whether the object in question is an article or not. 
In an initial step it needs to be judged whether the object contains a substance or 
mixture that can be physically separated from the object (e.g. by pouring or wringing 
out). Which set of indicative questions is to be answered in order to be able to conclude 
on the article status of the object will depend on this reasoning. Figure 1 illustrates this 
decision making process and refers to the corresponding steps in section 2.4 of the full 
Guidance on requirements for substances in articles. 


An outcome of this process can be that the object is a combination of an article 
(functioning as a container or a carrier material) and a substance/mixture, such as a 
printer cartridge or a wet cleaning wipe. It is to be noted that an importer or supplier of 
such an object is also considered to be an importer or supplier of a substance/mixture. 
As such he might also have obligations other than those of importers and suppliers of 
articles. This means that substances in a container or on a carrier material might e.g. 
have to be registered, or be supplied with a safety data sheet. Importers and suppliers of 
a combination of an article and a substance/mixture therefore have to separately check if 
obligations for the article apply and if obligations for the substance/mixture apply. 
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Figure 1: Flowchart illustrating decision-making on whether an object is an article or not 
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5.2 Deciding whether a substance release is intended or not 


If a substance is intended to be released from an article, it may have to be registered 
under REACH. It is therefore essential to establish whether the release of this substance 
from articles is intended or not, in order to identify the possible obligation to register this 
substance in articles. 


If the main function of an object is to deliver a substance or mixture, then the object is 
usually to be seen as a combination of an article and a substance/mixture. This delivery 
of a substance/mixture is not to be regarded as an “intended release” from articles under 
REACH. 


Thus, a substance is intended to be released from articles if it fulfils an 
accessory function which would not be achieved if the substance were not released 
(fragrance substances in children’s toys were given as an example of this in section 2.2). 
Consequently, substances that are released because of ageing of articles, because of 
wear and tear or as an unavoidable side-effect of the functioning of the article, are 
generally not intended releases, as the release as such does not provide a function in 
itself. 


An intended release of a substance from an article has furthermore to occur under 
normal or reasonably foreseeable conditions of use. This means that the substance 
release has to occur during the service life of the article. Hence, a substance release 
during the production or disposal phase of the article’s life cycle is not an intended 
release. Similarly, a release in an accident or due to any form of misuse which is not in 
accordance with the use instructions or functionality of the article, does not occur under 
normal or reasonably foreseeable conditions of use and is therefore not considered to be 
an intended release. 


5.3 Determining whether cut-offs for requirements 
for substances in articles are exceeded or not 


The requirements for substances in articles may apply if the amount of a substance in 
articles produced and/or imported or its concentration in these articles exceeds specific 
thresholds. For this reason it is necessary to obtain (qualitative and quantitative) 
information on the composition of articles imported, as well as on substances and 
mixtures that are included in articles during production.  


Identifying and quantifying substances in articles or mixtures is in many cases only 
possible if the respective information is made available by the actors in the supply chain. 
Supply chain communication is therefore the most important and effective way of 
gathering the information needed in order to identify ones obligations under REACH. 
In this regard, establishing communication standards for the supply chain is an important 
task for the private sector in order to facilitate the implementation of REACH. 


Information needed to identify and comply with requirements for substances in articles 
can often be derived from standardized information that is obtained from suppliers 
based in the EEA. Suppliers of substances or mixtures, for instance, have to provide 
their customers with safety data sheets, or, where a safety data sheet is not required, 
with available and relevant safety information and details on regulatory requirements 
(need for authorisation, restrictions imposed). Suppliers of articles must provide 
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available and relevant safety information as well, provided that the articles supplied 
contain a substance included in the Candidate List in a concentration above 0.1% (w/w). 
Importers of substances, mixtures and articles will not necessarily receive comparable 
standard information from their non-EEA suppliers. 


Whenever the information received is not sufficient to check compliance with REACH, 
companies may consider obtaining the necessary information by pro-active requests in 
the supply chain. To avoid requests having to be passed up complex supply chains via 
several distributors, the producers of articles, formulators and manufacturers of 
substances could potentially be identified and addressed directly to obtain the 
information required. Furthermore, it may be helpful to tell the suppliers why the 
information is needed, which may be unknown, particularly to non-EEA suppliers.    


In many cases, however, the exact composition of articles or mixtures is not needed to 
clarify whether requirements for substances in articles have to be fulfilled. Certainty in 
particular that no notification or communication obligations for substances in articles 
apply can also be achieved by excluding or limiting the presence of substances that 
are on the Candidate List. Suppliers could for example provide certificates which 
guarantee that certain substances are not used in the manufacture of their products or 
remain below certain concentrations in their products. A different approach would be to 
include respective criteria in supply contracts excluding or limiting the presence of 
certain substances in the products to be supplied. Accordingly, requests in the supply 
chain should also be targeted and e.g. aim at excluding or limiting the presence of 
certain substances instead of asking for the exact composition of articles or mixtures, 
which is more often confidential information.  


Substances contained in articles can be identified and their concentrations quantified by 
applying analytical methods. If other approaches to obtaining information fail or become 
too complicated, conducting chemical analyses may thus be an option to obtain 
information on the composition of articles. Although chemical analyses may be helpful in 
certain situations, it is to be noted that they may yield ambiguous results and/or be very 
costly and are thus not recommended as the preferred instrument for obtaining 
information. 


The success of a company in obtaining information on substances in articles will largely 
depend on whether it has a quality management system in place or not. Quality 
management systems can include product tests performed in-house, supplier audits and 
third party certifications. Normally these measures are routinely performed to achieve 
improvements in processes and products as well as customer satisfaction. If such 
routines are already in place, less effort will be needed to obtain the required information 
on substances in articles, whether this is done through communication in the supply 
chain or by means of chemical analyses. 


5.4 Determining whether a substance is already registered for a 
use or not 


A registration or notification of a substance in articles is not required, if the substance 
has already been registered for that use (i.e. the use of the substance in the articles) by 
another company. This is the case, if two conditions are fulfilled: 
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 The substance in question is the same as a substance that has already been 
registered. 


 The use in question is the same as one of the uses described in a registration of this 
substance that was already made. 


To ensure that the substance in question is the same as a substance that has already 
been registered, comparing names, and EINECS or CAS numbers of both substances 
may not always be sufficient. When deciding whether or not two substances can be 
regarded as the same, the “criteria for checking if substances are the same” given in 
chapter 5 of the Guidance on substance identification should be applied. 


A potential registrant or notifier of a substance in articles would also have to check if the 
use of the substance in his articles is the same as one of the uses described in a 
registration of this substance that was already made. For this he has to describe the 
function of the substance in the article (e.g. pigment, flame retardant), the process by 
which the substance is included in the articles, and into which type of article. This use 
description should be in line with the use descriptor system explained in chapter R.12 of 
the Guidance on information requirements and chemical safety assessment. Please note 
that (due to the generic architecture of the use descriptor system) using only the 
elements of the use descriptor system to describe a substance will not be sufficient to 
conclude on the sameness of two uses for the purpose of establishing whether an 
exemption on the basis of Article 7(6) applies. Therefore, the use in question has to be 
described more in detail than just by using elements of the use descriptor system. To 
come to a conclusion on whether the substance is considered as registered “for that 
use” or not, the potential registrant or notifier has to compare the description of his use 
with those uses already registered for the substance. 


Where the provision of a safety data sheet is required, once a substance has been 
registered, information on the relevant uses it has been registered for are communicated 
down the supply chain. Such standardized information on registered uses, however, will 
normally not be communicated along the supply chain for non-dangerous substances or 
mixtures, nor for articles. 


In most cases, if you want to find out for which uses a substance has been registered, 
you will have to ask other actors up your supply chain. Alternatively you could identify 
and ask a manufacturer or importer of that substance from any supply chain for the uses 
he has registered this substance for, or whether he has registered it for a particular use. 
A good way to identify manufacturers and importers of a substance is to launch a 
corresponding request within the Substance Information Exchange Forum for this 
substance (SIEF), provided that you have pre-registered the substance or joined the 
SIEF as a data holder. 
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6. HOW TO COMPLY WITH THE DUTY TO COMMUNICATE 
INFORMATION ON SUBSTANCES IN ARTICLES  


REACH does not specify a particular format for providing information on substances in 
articles. You must choose a format that will ensure that the information is readily 
available to the recipient of the article or the consumer. The information could for 
example be included in already existing documents, such as instructions for use. 


In order to determine what safety information must be provided to the recipient of an 
article, or to a consumer requesting this, the article supplier has to consider how the 
article is used, which exposures and risks could arise and which information, in particular 
on risk management, is required for the user of the article to ensure safe handling. 
Assessing and communicating on safe use under REACH in general means addressing 
the life-cycle of a substance from the stage of the respective actor. Article suppliers 
should hence consider the service life of the article as well as appropriate instructions for 
its disposal. Specific storage or transport conditions should also be considered, where 
relevant for safe use of the article. 


7. WHERE TO FIND FURTHER GUIDANCE  


This Guidance in a Nutshell should provide you with the decision-making aids necessary 
to identify possible obligations under REACH concerning substances in articles. If your 
case, however, is particularly complex you may want to consult the full Guidance on 
requirements for substances in articles in order to conclude on whether the requirements 
for substance on articles apply or not.  


The full guidance document provides more detailed examples and explanations of the 
concepts introduced by the present document. Additional insight might be gained 
particularly by reading the following parts of the full guidance document: 


 Section 2.5 gives recommendations for record-keeping. 


 Aspects related to the chemical analysis of substances in articles as well as 
recommendations for the planning of a testing strategy are described in section 5.2. 


 Appendices 1 and 2 contain detailed examples of assessments of the article status 
of different objects. 
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PREFACE 


This document describes the information requirements under REACH with regard to substance 
properties, exposure, use and risk management measures, and the chemical safety assessment. It 
is part of a series of guidance documents that are aimed to help all stakeholders with their 
preparation for fulfilling their obligations under the REACH regulation. These documents cover 
detailed guidance for a range of essential REACH processes as well as for some specific scientific 
and/or technical methods that industry or authorities need to make use of under REACH. 


The guidance documents were drafted and discussed within the REACH Implementation Projects 
(RIPs) led by the European Commission services, involving stakeholders from Member States, 
industry and non-governmental organisations. These guidance documents can be obtained via the 
website of the European Chemicals Agency (http://echa.europa.eu/reach_en.asp). Further 
guidance documents will be published on this website when they are finalised or updated. 


This document relates to the REACH Regulation (EC) No 1907/2006 of the European Parliament 


and of the Council of 18 December 2006.1  


 


 


 


                                                 


1 Corrigendum to Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 
concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European 
Chemicals Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93 and 
Commission Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 
91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396, 30.12.2006); amended by amended by: Council 
Regulation (EC) No 1354/2007 of 15 November 2007 adapting Regulation (EC) No 1907/2006 of the European 
Parliament and of the Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), by 
reason of the accession of Bulgaria and Romania, Commission Regulation (EC) No 987/2008 of 8 October 2008 as 
regards Annexes IV and V; Regulation (EC) No 1272/2008 of the European Parliament and of the Council of 16 
December 2008 on classification, labelling and packaging of substances and mixtures; Commission regulation No 
453/2010 of 20 May 2010 as regards Annex II; Commission Regulation No 252/2011 of 15 March 2011 as regards 
Annex I; Commission Regulation No 366/2011 of 14 April as regards Annex XVII (Acrylamide), Commission Regulation 
No 494/2011 of 20 May 2011, as regards Annex XVII (Cadmium). 
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Chapter R.3: Information gathering 


R.3. INFORMATION GATHERING  


This Guidance Document has been developed to assist registrants meet the information 
requirements for their chemicals by considering all types and sources of information and the 
adequacy and suitability of such data through specific Integrated Testing Strategies (ITS) for each 
endpoint. 


However, before any of these strategies are applied, a critical first step is to assemble all of the 
available information on a substance, or information that may be useful to inform on the properties 
of that substance. This information should be used to drive the information gathering strategy 
detailed and described in subsequent specific chapters and is a vital first step in the overall 
process. This is envisaged in Step 1 of Annex VI of REACH - Gather and share existing 
information – and is described in Sub-section R.3.1. 


The specific information requirements for REACH are detailed in Annexes VI-X of the Regulation 
and are discussed in detail in the endpoint specific subsections of Chapter R.7.  


R.3.1 Information sources/searching 


This section addresses information searching strategies and sources of information, but not the 
use or quality of the information that this process may yield. 


Within the context of the Regulation, information is required for the specific purposes of: 


 Classification and Labelling 


 Determination of PBT status 


 Determination of vPvB status 


 Chemical Safety Assessment and Report 


 Determination of any need for risk management measures 


The above measures provide for: 


 Downstream communication of information on the hazards of substances 


 Ensuring a high level of protection of human health and the environment, as well as the free 


circulation of substances on the internal market while enhancing competitiveness and 


innovation 


Failure to collate all of the available information on a substance may lead to duplicate work, wasted 
time, increased costs and potentially unnecessary animal use. Consequently, a thorough and 
reliable information gathering stage is a critical first step. 


REACH requires the submission of data on: 


- Substance identity 


- Physico-chemical properties 


- Exposure/uses/occurrence and applications  


- Mammalian toxicity 


- Environmental toxicity 
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- Environmental fate, including chemical and biotic degradation.  


For the description of substance identity see the Guidance for identification and naming of 
substances under REACH. In many cases the information gathered may consist of actual test data. 
However, other types of information may be sufficient, especially when used in a Weight of 
Evidence approach. Such information could include: 


- Human data 


- Data from in vivo or in vitro studies that have not been generated in accordance with the latest 


adopted/accepted version of the corresponding (validated) test method or to GLP (or 


equivalent) standards  


- (Q)SAR model outputs2 


- SAR model outputs, read-across and category approaches 


Consequently the information searching strategy needs to be as wide as possible. Guidance is 
given below on information sources specific to each endpoint and the searcher needs to 
understand the range of potential sources of information, and their content, structure, design and 
format. Given the large numbers of available resources and venues, the time required to learn the 
details of each system can be extensive, leading many searchers to search only a few, familiar 
resources. However this restricted approach is unlikely to yield all available data/information. 


Information source types that could be included in any search strategy comprise (but are not 
limited to): 


 in house Company and trade association files – may include studies generated in-house, 
commissioned studies carried out by contract houses, information on type and experience 
in use, reports from downstream companies and customers, purchased reports from other 
companies, collections of published papers and reviews of published data, and Safety Data 
Sheets. This kind of information requires expertise to interpret it. For studies not in the 
public domain there is the requirement to demonstrate legal title to the information in order 
to protect intellectual property rights of the data owner. 


 Databanks and databases of compiled data – the content depends upon the objectives of 
the hosts/providers (which may change with time). Databanks generally contain limited 
information from original sources, but usually give little insight into test information quality. 
Databases and databanks should be seen only as routes to the cited original sources and 
are often indicative of the amount of published literature on a substance. They usually 
cover many more chemicals than the product range of any company. Requires expertise in 
searching numerous systems and in interpreting information. 


 Published literature – could include papers reporting original findings (primary papers), 
review papers, books, monographs, and reports of proceedings, meetings and 
conferences. Covers many more chemicals than the product range of any company. 
Requires expertise in both identifying and interpreting information. 


 Internet – search engines allow identification of electronic versions of a diverse range of 
data sources. In addition, websites of various expert organizations and regulatory bodies 
contain useful information. To obtain the information, registry numbers, chemical names 
and possible synonyms will need to be used in the search strategy. 


 (Q)SAR models – some of these are available without charge and others are a fee based 
service. These sources are described in the generic section on QSAR and in the specific 


                                                 


2 Detailed guidance on how to gather non-testing data is provided in Section R.6.1.7 
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sections for each endpoint. Specialised expertise is required to run models and interpret 
results. See Section R.6.1 for further guidance on these models and their use. 


An indicative list of major available databases and databanks is given in Section R.3.4. 


There is a large literature on the subject of literature searching itself. For example see the special 
edition of the Journal of Toxicology which was devoted to the topic. It is not the intention of this 
subchapter to detail this area of expertise although a bibliography is included in Section R.3.4 for 
further information / reading. 


The internet is now maturing as a source of information, but the searcher needs to be aware that a 
variety of sources needs to be checked rather than just a single source, in order to be sure that all 
relevant external information is retrieved. Many of the most useful external sources of information 
are fee based services accessed through a data base vendor or specialist service provider. 
Sources vary in many aspects, including quality, reliability, and accuracy, indexing policy, extent of 
peer review, the time-spans covered, numbers of chemicals addressed and the extent of detail. 
Experienced searchers will know which sources have been most useful to them in the past. In 
some cases, comparative evaluations have been carried out. For example, Wright (2001) has 
given an overview of selected fee and non-fee databases, along with experience of the quality of 
service desk assistance. 


The data table/summary databases are a source of initial information but the individual databases 
typically cover only a relatively small number of chemicals and endpoints. Consequently they 
cannot always be relied upon to be comprehensive so they often need to be supplemented with 
other databases including bibliographic ones. One strategy is to use initially free web based 
sources of information to locate information sources, and gauge the amount of data available. If 
little or no information is found then the more sophisticated sources may be interrogated. Some of 
these databases are complex and require knowledge of chemistry and chemical nomenclature to 
get the best from the investment of time and resource required. This is especially true of 
substructure searches that may be employed to look for information on similar or complementary 
substances where the information may be extremely useful for SAR relationships or within 
categories of substances. Consequently it may often be most cost effective to use a specialist 
information service provider to access all relevant sources with a consistent strategy. 


The OECD has developed a web site giving free public access to existing information on existing 
Chemicals (The Global Portal to Information on Chemical Substances). In a first phase of 
development, the Portal gives access to many existing assessment reports and datasets – see 
http://webnet3.oecd.org/eChemPortal/ and can at this stage be queried by CAS No and chemical 
names. The OECD is investigating the feasibility of the development of a second phase where 
different databases that share the same data structure would be linked to the portal and thereby 
allowing the users to query the Portal by both current simple but also very advanced and complex 
search facilities including search possibilities related to chemical structure and properties. The 
European Commission and the US-EPA databases for their national/regional chemicals 
programmes will be linked to this second version of the Portal in a pilot phase. There are plans to 
extend this to other countries at a later stage.  


R.3.2 Recording the Search Strategy  


The exact searching strategy for a particular substance will be dependent on that substance - a 
proprietary molecule is unlikely to have any information in the public domain whereas for some 
high production volume substances the available information may be found in comprehensive 
reviews obtainable from international organisations. Whatever strategy is employed, it is important 
to record what is done and when. This serves two purposes: as a check on the detail and 
thoroughness of the search and also, if a search is repeated on a regular basis, it records the time 
and extent of the previous search. The search strategy should be recorded and there is a specific 
chapter in IUCLID 5 to record the details of the search that resulted in the information provided in 
the registration dossier. The major elements to capture in this record include:  
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 Chemicals names and synonyms used for the search  


 In house Company and trade association files  


o Details of the database(s) and coverage  


o Date of search  


 Databanks and databases of compiled data 


o Published literature  


 Databank / Database name(s),  


 Calendar Years covered by the database / databank  


 Date of search  


 Internet  


o Search engines used  


o Date of search  


 Textbooks Consulted  


 Other Sources of information   


 (Q)SAR models 


o Name of model / Software version / Reference  


It is not the purpose of the search strategy record to document the validity of any QSAR model 
used, this will be done, as necessary, in the specific endpoint description where the QSAR is used.  


When a search is done to find analogous substances for the purposed of chemical category 
formation, or for establishment of Structure Activity Relationships, the approach should be 
documented in a similar way.  


For employment of chemical categories and (Q)SAR models further guidance is given in Sections 
R.6.1 and R.6.2. 


For many high production volume substances there is an extensive literature and they have often 
been the subject of extensive critical reviews and evaluation for their effect on both health and the 
environment. These reviews, from regulatory, academic and international organisations are peer 
reviewed and generally accepted by stakeholders. Where such reviews exist an exhaustive 
literature search would only reveal significant amounts of data that have already been assessed 
and information published after the review has been produced.  


Such reviews include (illustrative, not exhaustive)  


 EU Existing Substance Regulation Risk assessment 


 OECD SIDS evaluations 


 WHO International Programme on Chemical Safety; e.g. Environmental Health Criteria 


documents and Concise International Assessment Documents  


 WHO International Agency on Cancer - Monographs  
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 ECETOC Joint assessment of Commodity Chemical reports (JACC)  


 National documentation; e.g. UK HSE Documentation for setting occupational exposure 


standards. BUA reports, US Environmental Protection Agency reports, BG Chemie  


Deviations from reviews under EU legislation should be justified (see REACH Annex I paragraph 
0.5.). 


It would serve little to add to the overall assessment of a substance by revisiting all of the primary 
information sources cited in such reviews. In such cases these reviews should form the basis of 
the information collection strategy and help in both the identification of key studies and Weight of 
Evidence approaches. However, attention must be given to establishing the quality of such 
substance reviews, for example it is expected that it will have undergone a quality assurance 
procedure such as a peer review process. Furthermore, it would be necessary to determine when 
the last complete literature assessment was conducted for the specific substance review in order to 
ensure that no significant information has been published since the review literature search was 
conducted. As with all information collection strategies, the decision made for selecting a review 
and any additional information needs to be documented. It will be necessary to consult the primary 
literature in order to confirm the study outcomes that drive both classification and the Chemical 
Safety Assessment – see General Decision Making Framework (GDMF) step 3 in Chapter R.2. 


R.3.3 Published Articles on Searching for Health/Hazard Information 


1.  Doldi, LM; Bratengeyer, E   
The web as a free source for scientific information: a comparison with fee-based databases 
ONLINE INFORMATION REVIEW, 29 (4): 400-411 2005 


2.  Wexler, P   
The US National Library of Medicine's Toxicology and Environmental Health Information Program  
TOXICOLOGY, 198 (1-3): 161-168 MAY 20 2004 


3.  Voigt, K; Welzl, G   
Chemical databases: an overview of selected databases and evaluation methods  
ONLINE INFORMATION REVIEW, 26 (3): 172-192 2002 


4.  Wexler, P   
Introduction to special issue (part II) on digital information and tools  
TOXICOLOGY, 173 (1-2): 1-1 APR 25 2002 


5.  Russom, CL   
Mining environmental toxicology information: web resources  
TOXICOLOGY, 173 (1-2): 75-88 APR 25 2002 


6. Patterson, J; Hakkinen, PJB; Wullenweber, AE   
Human health risk assessment: selected internet and world wide web resources 
TOXICOLOGY, 173 (1-2): 123-143 APR 25 2002 


7.  Guerbet, M; Guyodo, G   
Efficiency of 22 online databases in the search for physico-chemical, toxicological and ecotoxicological 
information on chemicals  
ANNALS OF OCCUPATIONAL HYGIENE, 46 (2): 261-268 MAR 2002 


8. Hull, RN; Ferguson, GM; Glaser, JD; et al.   
Risk assessment resources on the World-wide Web (WWW)  
HUMAN AND ECOLOGICAL RISK ASSESSMENT, 8 (2): 443-457 FEB 2002 


9. Wexler, P   
Introduction to special issue on digital information and tools  
TOXICOLOGY, 157 (1-2): 1-2 JAN 12 2001 


10. Wexler, P   
TOXNET: An evolving web resource for toxicology and environmental health information  
TOXICOLOGY, 157 (1-2): 3-10 JAN 12 2001 
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11. Poore, LM; King, G; Stefanik, K   
Toxicology information resources at the Environmental Protection Agency  
TOXICOLOGY, 157 (1-2): 11-23 JAN 12 2001 


12. Brinkhuis, RP   
Toxicology information from US government agencies  
TOXICOLOGY, 157 (1-2): 25-49 JAN 12 2001 


13.  Stoss, FW   
Subnational sources of toxicology information: state, territorial, tribal, county, municipal, and community resources 
online  
TOXICOLOGY, 157 (1-2): 51-65 JAN 12 2001 


14. Wright, LL   
Searching fee and non-fee toxicology information resources: an overview of selected databases  
TOXICOLOGY, 157 (1-2): 89-110 JAN 12 2001 


15. Anderson, CA; Copestake, PT; Robinson, L   
A specialist toxicity database (TRACE) is more effective than its larger, commercially available counterparts  
TOXICOLOGY, 151 (1-3): 37-43 OCT 26 2000 


16. Gehanno, JF; Paris, C; Thirion, B; et al.   
Assessment of bibliographic databases performance in information retrieval for occupational and environmental 
toxicology  
OCCUPATIONAL AND ENVIRONMENTAL MEDICINE, 55 (8): 562-566 AUG 1998 


17. Ludl, H; Schope, K; Mangelsdorf, I   
Searching for information on toxicological data of chemical substances in selected bibliographic databases - 
Selection of essential databases for toxicological researches  
CHEMOSPHERE, 32 (5): 867-880 MAR 1996 


 


3 special issues in journal Toxicology devoted to this topic: 


TOXICOLOGY, 157 (1-2): JAN 12 2001, Special Issue on Digital Information and Tools. 


1. Introduction to special issue on digital information and tools • EDITORIAL, Pages 1-2, Philip Wexler 


2. TOXNET: An evolving web resource for toxicology and environmental health information • ARTICLE. Pages 3-10, 
Philip Wexler 


3. Toxicology information resources at the Environmental Protection Agency • ARTICLE, Pages 11-23, Linda Miller 
Poore, Geffry King and Karen Stefanik 


4. Toxicology information from US government agencies • ARTICLE, Pages 25-49, Randall P. Brinkhuis 


5. Subnational sources of toxicology information: state, territorial, tribal, county, municipal, and community resources 
online • ARTICLE, Pages 51-65, Frederick W. Stoss 


6. Professional Toxicology Societies: Web Based Resources • ARTICLE, Pages 67-76, James P. Kehrer and Jon 
Mirsalis 


7. Toxicology and environmental digital resources from and for citizen groups • ARTICLE, Pages 77-88, Peter 
Montague and Maria B. Pellerano 


8. Searching fee and non-fee toxicology information resources: an overview of selected databases • ARTICLE, 
Pages 89-110,  Larry L. Wright 


9. The IOMC organisations: a source of chemical safety information • ARTICLE, Pages 111-119, Fatoumata Keita-
Ouane, Linda Durkee, Emmert Clevenstine, Michael Ruse, Zoltan Csizer, Peter Kearns and Achim Halpaap 


10. Using internet search engines and library catalogues to locate toxicology information • ARTICLE, Pages 121-139, 
Laura Dassler Wukovitz 


11. Digital toxicology education tools: education, training, case studies, and tutorials • ARTICLE, Pages 141-152, 
Jonathan F. Sharpe, David L. Eaton and Craig B. Marcus 


12. Online resources for news about toxicology and other environmental topics • ARTICLE, Pages 153-164, Jeffrey C. 
South  
 


TOXICOLOGY, 173 (1-2): APR 25 2002, Special Issue (Part 2) on Digital Information and Tools. 


1. Introduction to special issue (part II) on digital information and tools • EDITORIAL, Page 1, Philip Wexler 
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2. Alternatives to animal testing: information resources via the internet and world wide web • ARTICLE, Pages 3-11, 
P. J. (Bert) Hakkinen and Dianne K. Green 


3. Cancer information resources: digital and online sources • ARTICLE, Pages 13-34, Theodore B. Junghans, 
Imogene F. Sevin, Boris Ionin and Harold Seifried 


4. Developmental toxicity: web resources for evaluating risk in humans • ARTICLE, Pages 35-65, Janine E. Polifka 
and Elaine M. Faustman 


5. Web resources for drug toxicity • ARTICLE, Pages 67-74, Grushenka H. I. Wolfgang and Dale E. Johnson 


6. Mining environmental toxicology information: web resources • ARTICLE, Pages 75-88, Christine L. Russom 


7. Electronic information resources for food toxicology • ARTICLE, Pages 89-96. Carl K. Winter 


8. Forensic toxicology: web resources • ARTICLE, Pages 97-102, Bruce A. Goldberger and Aldo Polettini 


9. Genetic toxicology: web resources • ARTICLE, Pages 103-121, Robert R. Young 


10. Human health risk assessment: selected internet and world wide web resources • ARTICLE, Pages 123-143, 
Jacqueline Patterson, P. J. (Bert) Hakkinen and Andrea E. Wullenweber 


11. RETRACTED: Internet resources for occupational and environmental health professionals • ARTICLE, Pages 
145-152, Gary N. Greenberg 


12. WEB resources for pesticide toxicology, environmental chemistry, and policy: a utilitarian perspective • ARTICLE, 
Pages 153-166, Allan S. Felsot 


13. Radiation information and resources on-line • ARTICLE, Pages 167-178, B. Busby 


14. Internet resources for veterinary toxicologists • ARTICLE, Pages 179-189, Robert H. Poppenga and Wayne Spoo 


 


TOXICOLOGY, 190 (1-2): AUG 21 2003, Digital Information and Tools, Part 3 – Global Web Resources.  


1. Preface • EDITORIAL, Page 1, P. Wexler 


2. On-line sources of toxicological information in Canada • ARTICLE, Pages 3-14, William J. Racz, Donald J. 
Ecobichon and Marc Baril 


3. On-line information sources of toxicology in Finland • ARTICLE, Pages 15-21, Hannu Komulainen 


4. Germany: toxicology information on the World Wide Web • ARTICLE, Pages 23-33, Regine Kahl and Herbert 
Desel 


5. Information resources in toxicology—Italy • ARTICLE, Pages 35-54,  Paolo Preziosi, Adriana Dracos and Ida 
Marcello 


6. History and current state of toxicology in Russia • ARTICLE, Pages 55-62, B. A. Kurlyandskiy and K. K. Sidorov 


7. Online information resources of toxicology in Sweden • ARTICLE, Pages 63-73 , Gunilla Heurgren-Carlström and 
Elisabeth Malmberg 


8. Toxicology digital sources produced and available in the United Kingdom (UK) • ARTICLE, Pages 75-91, Sheila 
Pantry 


9. Global information network on chemicals (GINC) and its Asian component • ARTICLE, Pages 93-103, Tsuguchika 
Kaminuma and Kotoko Nakata 


10. ILO activities in the area of chemical safety • ARTICLE, Pages 105-115, Isaac Obadia 


11. The International Union of Toxicology (IUTOX): history and its role in information on toxicology • ARTICLE, Pages 
117-124, Jens S. Schou and Christian M. Hodel 


12. OECD Environment, Health and Safety Programme: Information on the World Wide Web • ARTICLE, Pages 125-
134, Sally de Marcellus 


13. UNEP Chemicals’ work: breaking the barriers to information access • ARTICLE, Pages 135-139, Fatoumata 
Keita-Ouane 
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R.3.4 Indicative list of major available databases and databanks 


R.3.4.1 No fee sources 


Source Database Description 
European Chemicals Bureau (ECB) European 
Chemical Substances Information System (ESIS)  
http://esis.jrc.ec.europa.eu/ 


 Provides information on chemicals, related to: 
EINECS (European Inventory of Existing Commercial chemical Substances),  
ELINCS (European List of Notified Chemical Substances), 
NLP (No-Longer Polymers), 
HPVCs (High Production Volume Chemicals) and LPVCs (Low Production Volume Chemicals), 
including EU Producers/Importers lists, 
C&L (Classification and Labelling), Risk and Safety Phrases, Danger etc..., 
IUCLID Chemical Data Sheets, IUCLID Export Files, OECD-IUCLID Export Files, EUSES Export 
Files, 
Priority Lists, Risk Assessment process and tracking system in relation to Council Regulation (EEC) 
793/93 also known as Existing Substances Regulation (ESR). 


US National Library of Medicine (NLM), 
Specialized Information Sources (SIS) 


 Provides access to many excellent databases, see individual descriptions below 


http://sis.nlm.nih.gov/enviro.html 
 


ITER - - International 
Toxicity Estimates for Risk 
Assessment 


Risk information for over 600 chemicals from authoritative groups worldwide 


 IRIS - Integrated Risk 
Information System 


Hazard identification and dose-response assessments for over 500 chemicals  


 HSDB - Hazardous 
Substances Data Bank 


Comprehensive, peer-reviewed toxicological data for over 5,000 chemicals  
Excerpts from published literature on:  
Human Health Effects and Emergency Medicine Treatment  
Animal Toxicity Studies  
Ecotoxicology Studies  
Environmental Fate and Exposure  
Chemical and Physical Properties  
Chemical Safety and Handling  
Environmental and Occupational Standards and Regulations  
Manufacturing and Use Information  
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Source Database Description 
 TOXLINE - Toxicology 


Literature Online 
Over three million references from the toxicology literature, including MEDLINE/ PubMed, research in 
progress, and meeting abstracts 


 ChemIDplus - Chemical 
Identification Plus 


Dictionary of over 380,000 chemicals (names, synonyms, structures).  Includes links to NLM 
databases and other resources such as ATSDR Medical Management Guidelines and Public Health 
Statements  


 ChemIDplus - advanced Provides structure search and display for over 260,000 chemicals Includes links to NLM databases 
and other resources  


 SuperList:  Lists of chemicals of interest to government agencies 
 CCRIS - Chemical 


Carcinogenesis Research 
Information System 


Carcinogenicity, mutagenicity, tumour promotion, and tumour inhibition test results for over 9,000 
chemicals  


 DART - Developmental and 
Reproductive Toxicology 
Database 


Over 200,000 references to teratology, developmental and reproductive toxicology literature  


 GENE-TOX - Genetic 
Toxicology Data Bank 


Peer-reviewed genetic toxicology test data for over 3,000 chemicals  


 Haz-Map Links jobs and hazardous tasks with occupational diseases and their symptoms  
 LactMed Database of drugs to which breastfeeding mothers may be exposed. Covers  


maternal and infant drug levels 
possible effects on infants 
alternate drugs to consider 
 


 Household Products Potential health effects of chemicals for over 6000 common household products. 
Information in the Household Products Database is taken from a variety of publicly available sources, 
including brand-specific labels and Material Safety Data Sheets (MSDS) prepared by manufacturers 


 TRI - Toxics Release 
Inventory 


Annual environmental releases on over 600 toxic chemicals by U.S. facilities 


 TOXMAP Geographic representation of TRI (US chemical releases) data with links to other TOXNET resources 


http://sis.nlm.nih.gov/enviro/toxweblinks.html Toxicology Web Links – 
evaluated sources of data 


 



http://sis.nlm.nih.gov/enviro/toxweblinks.html
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R.3.4.2 Fee based sources 


Sources of Health and Environmental Hazard Information 


Databases Available from  File Type Subjects Covered Years Included 
Agricola Commercial database vendors  Bibliographic, 


indexed 
Agriculture, pesticides, human  and 
environmental health 


1970 - present 


AMA Journals Commercial database vendors Full text Medicine, occupational medicine 1982 - present 
Encompass Literature (previously APILIT – 
American Petroleum Institute) 


Subscribers only, Commercial database 
vendors, web version  


Bibliographic, 
extensive indexing, 
CAS RNs  


Toxicology, environmental health, risk 
assessment 


1963 - present 


Aquaculture Commercial database vendors Bibliographic, 
indexed 


Environmental, aquatic toxicology 1970 - present 


Aquatic Sciences & Fisheries Abstract Commercial database vendors Bibliographic, 
indexed 


Environmental, aquatic toxicology 1978 - present 


Biological Abstracts – BIOSIS Commercial database vendors Bibliographic, 
extensive indexing, 
CAS RNs 


All aspects of biology including 
mammalian, human and environmental 
toxicology 


1969 - present 


CAB Abstracts Commercial database vendors Bibliographic, 
indexed 


Agriculture, pesticides, human  and 
environmental health 


1972 - present 


Cancerlit Commercial database vendors Bibliographic, 
extensive indexing, 
CAS RNs 


Primarily human and animal chronic 
toxicology 


1975 - 2002 


Chemical Abstracts Commercial database vendors Bibliographic, 
extensive indexing, 
CAS RNs 


Mammalian, human and environmental 
toxicology, risk assessment 


1967 - present 


Chemical Abstracts Registry File Commercial database vendors Extensive 
indexing, original 
source of CAS 
RNs 


Index of all chemical compounds 
appearing in the published literature, 
includes physical/ chemical properties 
and indicators of amount of literature 
available 


1967 - present 


Chemical Carcinogenesis Research Info. 
Service – CCRIS 


Commercial database vendors Data Tables/ 
Summaries 


Cancer and chronic toxicity studies 
summarized 


 


Chemical Exposure Commercial database vendors Bibliographic, 
indexed 


Human exposures to chemicals and 
their health effects summarized, small 


1974 - present 
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Databases Available from  File Type Subjects Covered Years Included 
database  


Chemical Information System (CIS) 
Databases: 
AQUIRE - Aquatic Information Retrieval 
CASR - Chemical Activity Status Report  
CESARS - Chemical Evaluation Search & 
Retrieval System 
ENVIROFATE - Environmental Fate 
GENETOX - Genetic Toxicity  
GIABS - Gastrointestinal Absorption 
ISHOW - Info. System for Hazardous 
Organics in Water 
OHM/TADS - Oil and Hazardous Materials/ 
Technical Assistance Data System 
PHYTOTOX - Terrestrial Plant Tox 
SANSS - Structure & Nomenclature Search 
System 
SUSPECT - Suspect Chemicals Source Book 
TSCATS - TSCA Submissions - Unpublished 
Data 


Commercial database vendors Data Tables/ 
Summaries 


Summarized results searchable by 
endpoint, species, and route of 
administration.  Some very unique 
databases, such as PHYTOTOX which 
only covers effects on plants (primarily 
agriculture related) 


Varies 


Chemlist. 
Australian Inventory, status through June 
1996 
EINECS , DSL, NDSL status through June 
15, 1990 
EINECS PMNs (European List of Notified 
Chemical Substances - ELINCS) through 
March 2005 
Japanese Existing and New Chemical 
Substances List 
 (ENCS), status through Sept. 2004 
Korean Existing Chemicals List (ECL) 
Inventory through December 2005 
TSCA Actions, Inventory Status, and PMN’s, 


Commercial database vendors Indexed Indication of hazard based on 
regulatory lists upon which the material 
appears, and provides a measure of 
how much published hazard 
information is likely to be found. 


Varies 
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Databases Available from  File Type Subjects Covered Years Included 
coverage through January 6, 2006 
Philippines Inventory of Chemicals and 
Chemical  Substances status through 2004 
Swiss Inventory of Notified New Substances 
status through 2004 
Dissertation Abstracts Commercial database vendors Bibliographic, 


indexed 
All areas of health 1861 - present 


EMBASE/Excerpta Medica Commercial database vendors Bibliographic, 
extensive indexing, 
CAS RNs 


Health and environmental related 
areas 


1974 - present 


Energy Science & Technology Commercial database vendors Bibliographic, 
indexed 


Primarily environmental effects 1974 – present 


Engineering Index -  Compendex Commercial database vendors Bibliographic, 
extensive indexing, 
CAS RNs 


Environmental engineering (air, water, 
pollution, solid waste) 


1970 – present 


Enviroline Commercial database vendors  Environmental effects (air, water, solid 
waste) 


1970 – present 


Environmental Bibliography Commercial database vendors  Environmental effects (air, water, solid 
waste) 


1974 – present 


EPA's Integrated Risk Information Service – 
IRIS 


Commercial database vendors Data Tables/ 
Summaries 


Summary of data used and cancer risk 
assessment done by the US-EPA 


 


ECB’s ESIS – European Chemical 
Substances Information System 


http://esis.jrc.ec.europa.eu/ Data Tables/ 
Summaries 


Summaries of data submitted to the 
EU (IUCLID, HPV data) 


 


GEOBASE Commercial database vendors Bibliographic, 
indexed 


Environmental effects (air, water, solid 
waste) 


1980 – present 


Hazardous Substances Data Bank – HSDB Commercial database vendors Data Tables/ 
Summaries 


Summaries of all health aspects 
including end use exposures/ 
measured levels in the ambient 
environment.  Excellent database, 
peer reviewed but only covers a small 
number of chemicals. 


 


Life Sciences Collection Commercial database vendors Bibliographic, 
indexed 


All aspects of health/ hazard 
information. 


1978 – present 
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Databases Available from  File Type Subjects Covered Years Included 
JICST - EPlus (Japanese Science & 
Technology) 


Commercial database vendors Bibliographic, 
indexed 


Some coverage of health/hazard 
topics 


1985 – present 


Medline Commercial database vendors Bibliographic, 
extensive indexing, 
CAS RNs 


All aspects of health/ hazard 
information. 


1960 – present 


National Technical Information Service – 
NTIS 


Commercial database vendors Bibliographic, 
indexed 


All aspects of health/ hazard 
information published by US 
government. 


1964 –present 


NIOSH Commercial database vendors Bibliographic, 
indexed 


Occupational surveys and other 
related health information 


1973 – 1998 


Oceanic Abstracts Commercial database vendors Bibliographic, 
indexed 


Environmental effects 1964 – present 


PASCAL Commercial database vendors Bibliographic, 
indexed 


All aspects of health/ hazard 
information focused on European 
publications 


1973 – present 


Pollution Abstracts Commercial database vendors Bibliographic, 
indexed 


Primarily environmental effects 1970 – present 


Registry of Toxic Effects of Chemical 
Substances – RTECS 


Commercial database vendors Data Tables/ 
Summaries 


Toxicity, environmental data, lowest 
published toxicity values for each 
chemical listed 


 


Royal Society of Chemistry Databases:  
Chemical Hazards in Industry - CHI 
Laboratory Hazards Bulletin - LHB 
Chemical Safety NewsBase 


Commercial database vendors Bibliographic, 
indexed 


Toxicity, occupational hazards, 
exposures 


 
1984 - present 
1981 - present 
1981 – present 


Science Citation Index Commercial database vendors Bibliographic, 
indexed 


Toxicology, environmental, risk 
assessments 


1978 – present 


TRACE  BIBRA Information Services Ltd  Bibliographic, 
indexed 


Toxicology and Health effects of 
chemicals 


1963 – present  
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Version 1 
  


Section 2.2 - More explanations given on the 
definition of polymer (including different types of 
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here. 
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substance is used both as monomer and as 
intermediate under strictly controlled conditions. 
 
Section 3.2.1.1 - Addition of a sentence to 
clarify that there is no need to register 
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Section 3.2.1.2 - The section has been modified 
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Previous Section 3.3 - Deleted and mostly 
transferred to section 2.2. 
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classification and labelling to bring it in line with the 
CLP regulation and its requirements. 
 
Example 4 – Table indicating the quantities of 
substances ending up in the polymers amended. 
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calculation of the tonnage for registration purposes. 
 
Example 5 – Amendment following implementation of 
the Court Case reading in the core text. 
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PREFACE 


 


This document describes the specific provisions for polymers and monomers under REACH. It 
is part of a series of guidance documents that aims to help all stakeholders with their 
preparation for fulfilling their obligations under the REACH regulation. These documents give 
detailed guidance for a range of essential REACH processes as well as for some specific 
scientific and/or technical methods that industry or authorities need to make use of under 
REACH. 


The guidance documents have been drafted and discussed within the REACH Implementation 
Projects (RIPs) led by the European Commission services, involving stakeholders from Member 
States, industry and non-governmental organisations. The European Chemicals Agency (ECHA) 
updates these guidance documents following the Consultation procedure on guidance. These 
guidance documents can be obtained via the website of the European Chemicals Agency 
(http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach). Further guidance 
documents will be published on this website when they are finalised or updated. 


This document relates to the REACH Regulation (EC) No 1907/2006 of the European 
Parliament and of the Council of 18 December 20061  


                                          
 
 
1 Corrigendum to Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 
concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European 
Chemicals Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93 and Commission 
Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 
93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396, 30.12.2006); amended by Council Regulation (EC) No 1354/2007 of 
15 November 2007 adapting Regulation (EC) No 1907/2006 of the European Parliament and of the Council on the 
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH) by reason of the accession of Bulgaria and 
Romania (OJ L 304, 22.11.2007, p. 1). 



http://echa.europa.eu/web/guest/support/guidance-on-reach-and-clp-implementation/consultation-procedure

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach
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1. INTRODUCTION 


Polymers are the material of choice in a vast range of applications such as packaging, building 
and construction, transportation, electrical and electronic equipment, agriculture, as well as in 
the medical and the sports sectors. The versatility of polymeric materials is due to the fact that 
the physico-chemical properties of polymers can be tailored by a careful adjustment of the 
composition and molecular weight distribution of the molecules constituting the polymer.  


Owing to the potentially extensive number of different polymer substances on the market, and 
since polymer molecules are generally regarded as representing a low concern due to their 
high molecular weight, this group of substances is exempted from registration and evaluation 
under REACH. Polymers may however still be subject to authorisation and restriction. 


Nonetheless, manufacturers and importers of polymers may still be required to register the 
monomers or other substances used as building blocks of the polymer, as these molecules are 
generally recognised as of higher concern than the polymer molecule itself.  


2. Definitions 


2.1 Monomer 


REACH defines a monomer as a substance which is capable of forming covalent bonds with a 
sequence of additional like or unlike molecules under the conditions of the relevant polymer-
forming reaction used for the particular process (Article 3(6)). In other words, it is a substance 
which, via the polymerisation reaction, is converted into a repeating unit of the polymer 
sequence. Substances exclusively involved in the catalysis, initiation or termination of the 
polymer reaction are not monomers. Any substance used as a monomer in the manufacturing 
of a polymer is therefore by definition an intermediate. Nonetheless, the specific provisions for 
the registration of intermediates under REACH do not apply to monomers.  


For applications outside the scope of polymerisation, the same substance is not regarded as a 
monomer. If it is used as an intermediate, it may fulfil the conditions to benefit from the 
specific provisions for the registration of intermediates under REACH (see the Guidance for 
intermediates2). Otherwise, it will have to comply with all REACH requirements for a “normal 
substance” including registration requirements in accordance with Title II (see the Guidance on 
registration).


                                          
 
 
2 All the ECHA Guidance Documents are available on the ECHA Guidance web page, in “support” section at: 
http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach. 



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach
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An illustration of the definition of monomer is provided in Example 1. 


Example 1 Monomer definition: the propylene case 


 
Propylene is to be considered as a monomer under REACH when it is used for the purpose of 
polymerisation process such as polypropylene manufacture, as illustrated in Figure 1: 


Figure 1: Propylene polymerisation 


 


n
*


*


Propylene Polypropylene  
 
Propylene may also be used for the manufacture of propylene oxide, for instance according to 
a catalytic epoxidation reaction with hydrogen peroxide. The reaction is illustrated in Figure 2. 
For this application, propylene is in fact an intermediate but is not regarded as a monomer. 
 
Figure 2: Propylene epoxidation reaction 


 
OH2O2


catalyst


propylene oxidepropylene
 


 
Another example of the application of propylene is in its utilisation as fuel gas in certain 
industrial processes. In this specific case, propylene is regarded as neither an intermediate nor 
a monomer. 


2.2 Polymer 


A polymer is a substance consisting of molecules characterised by the sequence of one or more 
types of monomer unit. Such molecules must be distributed over a range of molecular weights.  
Differences in the molecular weight are primarily attributable to differences in the number of 
monomer units. 


In accordance with REACH (Article 3(5)), a polymer is defined as a substance meeting the 
following criteria: 


(a) Over 50 percent of the weight for that substance consists of polymer molecules (see 
definition below); and, 


(b) The amount of polymer molecules presenting the same molecular weight must be less 
than 50 weight percent of the substance. 


In the context of this definition: 


 A "polymer molecule" is a molecule that contains a sequence of at least 3 monomer 
units, which are covalently bound to at least one other monomer unit or other 
reactant. 
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 A "monomer unit" means the reacted form of a monomer substance in a polymer (for 
the identification of the monomeric unit(s) in the chemical structure of the polymer the 
mechanism of polymer formation may, for instance, be taken into consideration). 


 A "sequence" is a continuous string of monomer units within the molecule that are 
covalently bonded to one another and are uninterrupted by units other than monomer 
units. This continuous string of monomer units can possibly follow any network within 
the polymer structure. 


 "Other reactant" refers to a molecule that can be linked to one or more sequences of 
monomer units but which cannot be regarded as a monomer under the relevant 
reaction conditions used for the polymer formation process. 
 


These definitions are exemplified in Example 2. 


A polymer, as any other substance defined in Article 3(1), can also contain additives 
necessary to preserve the stability of the polymer and impurities deriving from the 
manufacturing process. These stabilisers and impurities are considered to be part of the 
substance and do not have to be registered separately. Stabilisers include, for example, heat 
stabilisers, anti-oxidants (both useful during extrusion) and light stabilisers (e.g. for 
preservation during use). Impurities are unintended constituents of the polymer such as 
catalysts residues. The quantities of a monomer substance which do not react during the 
polymerisation reaction and remain in the composition of a polymer are referred to as 
“unreacted monomers”. Unreacted monomers in a polymer are also constituents of that 
polymer. Registration obligations linked to the presence of these unreacted forms are 
explained in sections 3.2.1 and 4.2.23. 


Substances may also be added to improve the performance of the polymer even though they 
are not necessary for preserving the stability of the polymer. Indeed, substances are 
commonly added to a polymer for the purpose of adjusting or improving the appearance 
and/or the physico-chemical properties of the polymeric material. Examples of such substances 
include pigments, lubricants, thickeners, antistatic agents, antifogging agents, nucleating 
agents and flame retardants. When a polymeric material contains such substances it should be 
considered as a mixture or an article, as the case may be (see section 3.3). For such 
substances normal registration requirements apply (see the Guidance on registration) 


Under REACH and in the guidance documents developed by the Commission and ECHA, only 
stabilising agents are considered as additives. Substances added to polymers to provide any 
function other than stabilisation are commonly called “polymer additives”. However, for the 
purpose of this guidance, these substances are not referred to as additives. 
 
When a given substance can be used both for preserving the stability of the polymer and for 
improving its performance (e.g. if the substance acts as a light stabiliser and a flame 
retardant), it is good practice to consider only the quantities necessary to preserve the stability 
of the polymer substance. The quantity of the substance that is not necessary to preserve the 
stability of the polymer cannot be regarded a part of the polymeric substance.  It should be 
considered as another substance within a mixture. As such it may need to be registered.  


 


                                          
 
 
3 The approach suggested with regard to reacted and unreacted monomers and other substances follows the judgement 
of the European Court of Justice in EU Case C-558/07 of 07 July 2009 available at http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:62007CJ0558:EN:HTML. See in particular paragraphs 20, 
38 and 51 of the judgment. 



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:62007CJ0558:EN:HTML

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:62007CJ0558:EN:HTML
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Whenever it is not scientifically possible to establish either of the following: 
 
i) whether the substance falls under the definition of polymer  


 
ii) the chemical structure of the monomer units (or any other unit) as well as their 


concentration in the substance 
 
the substance can be regarded as a UVCB substance. A UVCB substance is a substance of 
Unknown or Variable composition, Complex reaction products or Biological material (see 
Guidance for identification and naming of substance under REACH. In this case the registration 
for the substance itself can be submitted (see the Guidance on registration). 


2.3 Manufacture of polymer 


Any legal or natural person established within the Community, who manufactures a polymer 
substance, or isolates a polymer substance in its natural state, is a polymer manufacturer 
(Article 3(8) and 3(9)). 


It should be highlighted that polymers may be synthesised not only from the polymerisation of 
monomers, but also from other processes such as the chemical post-modification of polymer 
substances. Examples of such post-modification reactions include polymer curing, polymer 
functionalisation via grafting, and controlled polymer degradation such as visbreaking (thermal 
cracking). 


Example 2: Example illustrating the definitions of section 2 


To illustrate the definitions given in Section 2.1 and 2.2, let us consider a polymer forming 
reaction taking place when ethylene oxide is reacted with phenol. 
 
 
Figure 3 represents the molecule likely to be formed upon completion of this ethoxylation-
type of polymerisation reaction. 
 


O


O


H


n


 
 
Figure 3: ethoxylated phenol (n is an integer, n≥1) 


The monomer unit is in this case the opened epoxide -(CH2-CH2-O)- 
Phenol acts as the initiator of the ethoxylation reaction, and must be regarded as an "other 
reactant" since it cannot react with either itself or an opened epoxide. 
The molecule depicted in  
Figure 3 would therefore qualify for the definition of "polymer molecule" whenever n≥3. 
 
The ethoxylated phenol substance thus manufactured must be regarded as a polymer if both 
following conditions are met: 
 
(a) Over 50 weight percent of the substance consists of polymer molecules, i.e. molecules 
depicted in  
Figure 3 and for which n≥3) 
 
(b) None of the polymer molecules having the same molecular weight represent 50 weight 



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach
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percent or more of the substance. 
 
In Table 1 three different compositions of the ethoxylated phenol substance are considered. 
For each example, the weight percent of every molecule present in the substance is reported. 
 
Table 1 Molecular composition of 3 examples of ethoxylated phenol substances. 
 


O


O


H


n


 


Example 1 Example 2 Example 3 


n=1 0% 40% 5% 


n=2 10% 20% 10% 


n=3 85% 15% 20% 


n=4 5% 12% 30% 


n=5 0% 8% 20% 


n=6 0% 5% 10% 


n=7 0% 0% 5% 


Sum 100% 100% 100% 


 
 


In Example 1, the substance consists of 10% ethoxylated phenol with n=2, 85% with n=3 and 
5% with n=4. Since this substance comprises 85 weight percent of the same polymer molecule 
(n=3), it does not meet the definition of a polymer. Therefore, it should be considered as a 
standard substance.  


In Example 2, only 15+12+8+5=40 weight percent of the substance consists of polymer 
molecules, i.e. molecules for which n3. For this reason, example 2 does not comply with the 
criteria for polymer definition either. Therefore it should also be considered as a standard 
substance. 


Example 3 meets the definition of a polymer since 20+30+20+10+5=85 weight percent of the 
substance consists of polymer molecules (i.e. molecules for which n3) and none of the 
different constituents are present at concentrations above 50 weight percent (each constituent 
having a different molecular weight). 
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3. Tasks and obligations 


3.1 Manufacture/import of monomers 


Manufacturers or importers of monomers have to register their monomers in accordance with 
the normal registration obligation laid down in Article 6 of REACH. Although substances used 
as monomers in the manufacturing of polymers are by definition intermediates, these 
substances cannot be registered in accordance with the provisions which normally apply to on-
site or transported isolated intermediates (Article 6(2)). However, Articles 17 and 18 (on 
intermediates) do apply for the other substances to be transformed into the manufactured 
polymer, provided those other substances meet the conditions specified in Articles 17 and 18 
(see the Guidance for intermediates). 


If a natural or legal person manufactures or imports a substance to be used both as a 
monomer and as a non-monomeric intermediate, a “standard” registration dossier, in 
accordance with Article 10, is required to be submitted. In this situation, where part of the 
tonnage is manufactured and used as a non-monomeric intermediate under strictly controlled 
conditions, the registrant can still submit one registration dossier covering the total tonnage. 
The information requirements for this registration dossier are based on the tonnage for non 
intermediate uses (including monomers used for polymerisation) and for intermediates not 
used under strictly controlled conditions. The part of the tonnage manufactured or imported for 
use as non-monomeric intermediate under strictly controlled conditions will not need to be 
taken into account for the information requirements of the registration dossier. Nevertheless, 
the use as an intermediate including the volume manufactured or imported for this purpose 
should be documented in the dossier. For instance, if a manufacturer manufactures 11 
tonnes/year of a substance, of which 2 tonnes/year are for use as monomer and the remaining 
9 tonnes/year is for use as a non-monomeric intermediate handled under strictly controlled 
conditions, the registration information requirements for that substance will be based on the 2 
tonnes/year. In addition, the 9 tonnes/year to be registered according to Article 17 or 18 
should be documented in the registration dossier. The fees will be calculated independently for 
the use as an intermediate under strictly controlled conditions (fees for intermediates) and for 
the other uses (standard fees). 


Substances used as monomers in the manufacturing of polymers are by definition 
intermediates. Therefore, they cannot be subject to authorisation under REACH for such use. 


The manufacturer or importer of a monomer substance has otherwise the same obligations 
under REACH as for any standard substance: general rules on restriction, information down the 
supply chain and classification and labelling therefore apply.



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach
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3.2 Manufacture/import of polymers 


3.2.1 Registration obligation 


3.2.1.1 General situation 


Polymers are exempted from the provisions on registration of Title II of REACH (Article 2(9)). 
The manufacturer or importer of a polymer is therefore generally not required to provide to the 
Agency any information related to the intrinsic properties of the polymer itself, with the 
exception of its classification and labelling when applicable (see Section 3.2.4). 


According to Article 6(3), the manufacturer or importer of a polymer must however submit a 
registration to the Agency for the monomer substance(s) or any other substance(s) that have 
not already been registered by an actor up the supply chain, if both the following conditions 
are met: 


(a) the polymer consists of 2% weight by weight (w/w) or more of such monomer 
substance(s) or other substance(s) in the form of monomeric units and chemically bound 
substance(s); 


(b) the total quantity of such monomer substance(s) or other substance(s) makes up 1 tonne 
or more per year  (the total quantity in this context is the total quantity of monomer or 
other substance ending up chemically bound to the polymer). 


Furthermore, where the polymer includes, in its composition, unreacted monomer (or residues 
from any other substance within the meaning of Article 6(3)), the quantity of that monomer 
(or any other substance) also needs to be registered according to Article 6(1)4. This does not 
mean that an additional registration for the unreacted monomer is necessary. Both the reacted 
monomers and unreacted monomer should be covered in the same registration dossier for that 
monomer substance. This applies also to other substances within the meaning of Article 6(3). 


In practice, the manufacturer or importer of a polymer will not need to register the monomer 
substance, or any other substance chemically bound to the polymer, if these have already 
been registered by the supplier or another actor up their supply chain. For most polymer 
manufacturers the situation will generally be that their monomers and other substances will be 
registered by the suppliers of these substances. However, for an importer of a polymer 
consisting of monomer(s) or other substance(s) fulfilling both the conditions (a) and (b) stated 
above, the monomer(s) or other substance(s) must be registered unless: 


 an only representative has been appointed by the non-Community polymer 
manufacturer to fulfil the obligations of the importer. In this specific case, it is the duty 
of the only representative to proceed with the registration of the monomer(s) (Article 
8), or 


 


 
 
 
4 For further information, please refer to the judgment of the European Court of Justice in EU Case C-558/07 of 07 July 
2009 available at http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:62007CJ0558:EN:HTML. 
See in particular paragraphs 20, 38 and 51 of the judgment. 



http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:62007CJ0558:EN:HTML
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 the monomer substances or any other substances used for the manufacture of the 
polymer have already been registered up the supply chain, e.g. if they have been 
manufactured within the Community and exported to a non-Community polymer 
manufacturer. 


 
Importers of polymers do not need to register the quantity of additives necessary to preserve 
the stability of the polymer as they are part of the polymer (see section 2.2). 


The registration requirements for the different actors in the supply chain are illustrated in 
Example 3. 


Example 3 Registration obligations of the different actors of the monomer and 
polymer supply chains 


Non-EU 
Manufacturer 1 Manufacturer 2Monomer A Monomer B


Non-EU 
Manufacturer 3


Polymer -(A-
B)n-


Manufacturer 4Polymer -(A-
B)n-


Importer 6


Importer 5


Registration 
obligations


Importer 5
registers Monomer A


(unless the non-EU manufacturer 
3 has appointed an only 


representative to fulfil the 
obligations of Importer 5)


Manufacturer 2
registers Monomer B


Manufacturer 4
No need to register


Importer 6
registers monomer A
(unless the non-EU 


manufacturer 1 has appointed an 
only representative to fulfil the 


obligations of Importer 6)


OUTSIDE EU


E
U


 b
o
rd


er


EU
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In order to establish their obligations under REACH, and to avoid the need for carrying out any 
complex chemical analysis on the polymer composition, the importer of a polymer should 
preferably obtain from the non-Community polymer manufacturer at least the information on 
the identity of monomers and any other substance chemically bound to the polymer, as well as 
compositional details of the polymer substance. Alternatively, this information may also be 
generated from the analytical methods specified in section 4. 


Registration of the monomers and of the substances described above has to be prepared as for 
any other substances. Further guidance on this can be found in the Guidance on registration. 
Example 4 (section 3.2.5) illustrates the considerations to be taken into account by the 
polymer importer for the purpose of registration of the monomers or other substances. 


Note that all the monomers and other substances which need to be registered can benefit from 
the extended deadlines for registration only if they have been pre-registered between the 
1st June 2008 and the 1st December 2008 or in accordance with the conditions set out 
in Article 28(6)5.  


3.2.1.2 Case of a polymer notified in accordance with Directive 67/548/EEC6 


Polymer substances notified in accordance with Directive 67/548/EEC are regarded as 
registered by the manufacturer or importer who submitted the notification (Article 24(1)). The 
registration requirements under Title II are therefore covered by the notification for the 
tonnage band for which the notification was made. Registration of the monomers or other 
substances from which the notified polymers are derived is not required7. As soon as the 
manufactured/imported quantity of polymer reaches the next tonnage threshold, the 
registration requirements (Title II of REACH) as described in this guidance should be followed 
for the monomer(s) or any other substance(s) meeting the provisions of Articles 6(1) and 6(3). 
By doing so, the registrant will update his registration dossier, according to Article 24(2).  


Information to submit for the update of the dossier 


As the situation is different from that for the usual update of registration dossiers (the 
substance identity is different, several dossiers can be submitted to replace one), specific 
practical mechanisms have been put in place so that notifiers of polymers are not 
disadvantaged compared to notifiers of other substances. 


For which substances does a registration need to be submitted as part of the update? 


The registrant has to identify which monomer(s) or any other substance(s) meeting the 
provisions of Articles 6(1) and 6(3) are concerned when he updates his dossier. 


                                          
 
 
5 For more information on the late pre-registration options, please consult the Guidance on data sharing on the ECHA 
Guidance website at http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach. 


6 In May 2008 additional details have been added to the Guidance Document starting from the last sentence of the first 
paragraph of section 3.2.1.2 until the end of section 3.2.1.2.  


7 However, manufacturers or importers of notified polymers can still use registration of monomers as one of the options 
to fulfil their obligations, as an alternative to updating a polymer dossier as described in this section. 



http://echa.europa.eu/web/guest/guidance-documents/guidance-mainly-for-industry-use

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach
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In which tonnage band should the monomers or any other substances meeting the provisions 
of Articles 6(1) and 6(3) be registered? 


For each monomer or other substance meeting the provisions of Article 6(1) and 6(3), the 
registrant should submit a registration dossier for the tonnage band determined by the new 
tonnage band of the polymer.  


Example 


An imported polymer P was notified in accordance with Directive 67/548/EEC for the 10-100 
tonnage band. Polymer P is derived from 2 monomers, monomer A and monomer B. For the 
purpose of this example, we will consider that the quantity of monomer A used for the 
manufacture of 10 tonnes of polymer P is 2 tonnes and ends up in the form of monomeric units 
only. 


Under REACH, the registration obligations for the 10-100 tonnes tonnage band of the polymer 
are covered by the notification and the Agency will provide the notifier with a registration 
number by 1 December 2008 (Article 24(1)). As soon as the tonnage of the polymer reaches 
the next tonnage band, i.e. a tonnage within the 100-1000 tonnage band, the registration 
dossier needs to be updated.  


Nevertheless, as P is in the 100-1000 tonnage band, it is possible to consider that 20 to 200 
tonnes of A might need to be registered.  It is therefore up to the registrant to decide whether 
he wants to register A in the 10-100 tonnage band or in the 100-1000 tonnage band.  


 if he registers in the 10-100 tonnage band, he will have to submit the information 
required for this tonnage band (annex VII and annex VIII information). If his import of 
polymer increases above 500 tonnes, he will then need to update his registration dossier 
for A, as A would be in the 100-1000 tonnage band. 


 if he registers in the 100-1000 tonnage band he will need to submit additional 
information (annex IX information in addition to annex VII and annex VIII information) 
but will not need to update his dossier until he imports more than 5000 tonnes of the 
polymer, as only then A would be in the >1000 tonnage band. 


Similar considerations also need to be taken into account for the monomer B from which 
polymer P is derived. 


How can a registrant make clear to ECHA that his new registration dossier is an update of the 
previous “polymer registration dossier”?  


When preparing their registration dossier for the monomers and any other substance meeting 
the provisions of Articles 6(1) and 6(3), the registrant should: 


 in section “1.3 identifiers” of his dossier make a reference to: 


o the notification number under Directive 67/548/EEC 


o the registration number of the polymer provided by the Agency, if the dossier is 
submitted after December, 1st 2008 


o the pre-registration or inquiry number for the substance 







18 
Guidance for monomers and polymers 
Version 2.0       April 2012   


 


Annankatu 18, P.O. Box 400, FI-00121 Helsinki, Finland | Tel. +358 9 686180 | Fax +358 9 68618210 | echa.europa.eu 


 


 


 in the same section (1.3), add a justification letter as an attached document in the 
information section of each dossier. It is important that the registrant submit the 
following information to the Agency in the aforementioned submission letter: 


o The identity of each of the monomers and other substances which fulfil the 
provisions of Articles 6(1) and 6(3), according to section 2 of Annex VI, including 
their EC and CAS number, if available.   


o The respective tonnage of the monomers and other substances, determined on the 
basis of the tonnage of the notified polymer considered for the update of the 
registration 


o The tonnage band for which the monomers and other substances will be registered 


o The former tonnage band of the polymer (notification tonnage band) 


o The tonnage of the polymer considered for the update of the registration 


o Indication of whether these monomers and other substances are phase-in 
substances and whether they have been pre-registered. 
 


 


 
Important note: when a dossier is submitted for the first time for a monomer or another 
substance included in a notified polymer, the submission shall be made as an initial one. 
Consequently, in the IUCLID 5 dossier template, the checkbox “Is the submission an update?” 
should not be ticked and the last submission number should not be provided.  
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When should the registration dossiers for the monomers and any other substances 
meeting the provisions of Article 6(1) and 6(3) be submitted?  


All monomers and any other substance(s) which should be registered have to be registered 
before the polymer is imported at a tonnage which exceeds the notification. If some of these 
substances are phase-in substances, they can benefit from the special transitional regime for 
phase-in substances (see the Guidance on registration) only if they have been pre-registered 
between 1 June 2008 and 1 December 2008 or late pre-registered according to 
Article 28(6)8. If some of these substances are non phase-in substances or non pre-
registered phase-in substances then an inquiry will be required before submitting the dossier 
(see the Guidance on registration). 


Fees to be paid for the first update of the dossier 


Pursuant to Article 24(2) and 22(5) the basic fee to be paid for the update of a dossier will 
correspond to the fee payable for an update of the tonnage range of the notified polymer. This 
fee is payable for the submission of the first monomer registration dossier submitted in 
relation to the update of the tonnage range of the notified polymer. No separate update fee is 
payable for any of the other monomer registration dossiers that are submitted as part of this 
“initial update” of the tonnage range of the “notified polymer”.  


Nevertheless, this procedure can only be based on the information submitted by the registrant 
in his “justification letter”.  


However, a fee will be charged for each item in the monomer registration dossiers for which 
confidentiality is requested. 


Joint Submission 


Joint submission provisions apply in this case as for any other registration. Guidance can be 
found in the Guidance on registration and in the Guidance on data sharing. 


Subsequent updates 


For subsequent updates of the registration dossiers for monomers or any other substance 
which has been registered, the standard rules for the submission of updates will be applied. 


                                          
 
 
8 For more information on the late pre-registration options, please consult also the Guidance on Data sharing on the 
ECHA Guidance website at http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach. 



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach
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3.2.1.3 Case of a natural polymer or a chemically modified natural polymer 


Natural polymers are understood as polymers which are the result of a polymerisation process 
that has taken place in nature, independently of the extraction process with which they have 
been extracted. This means that natural polymers are not necessarily ‘substances which occur 
in nature’ when assessed according to the criteria set out in Article 3(39) of the REACH 
Regulation. 


Following Article 2(9) of REACH, any polymer meeting the criteria of Article 3(5), whether 
natural polymers or not, does not have to be registered. This exemption from registration 
includes natural polymers which are chemically modified (e.g. post-treatment of natural 
polymers). 


Monomer substance(s) and other substance(s) ending up in the form of monomeric units and 
chemically bound substance(s) in natural polymers can, for practical reasons, be treated as 
“non-isolated intermediates” and do not have to be registered. 


In the case of chemically modified natural polymers, the building block monomer substance(s) 
and other substance(s) in the form of monomeric units and chemically bound substance(s) 
similarly originating from the natural polymers can also, for practical reasons, be treated as 
“non-isolated intermediates” and do not have to be registered. However, any monomer 
substance or any other substance (within the meaning of Article 6(3)) used for the 
modification of the natural polymer and meeting the provisions of Article 6(1) and 6(3) needs 
to be registered accordingly, unless it has been registered up the supply chain. These 
registration obligations apply provided the chemically modified natural polymer itself meets the 
Article 3(5) polymer definition. 


Whenever it is not scientifically possible to identify and quantify the building blocks of a 
substance that is under consideration as to whether it is a natural polymer or not, this 
substance must instead of a natural polymer be regarded as a UVCB substance  
(see section 2.2 for further information) that therefore has to be registered. 


3.2.1.4 Case of a recycled polymer 


Companies undertaking recovery of polymer substances from waste during which these 
substances cease to be waste are exempted from the obligation to register the monomer(s) or 
any other substance(s) meeting the provisions of Articles 6(1) and 6(3) in the recycled 
polymer. This exemption applies provided that these substance(s) constituting the recycled 
polymer have been registered and the information on the registered substance is available to 
the company undertaking the recovery (Article 2(7)(d)).  


It is worth noting that this exemption does not require the substance to have been registered 
by an actor in the same supply chain. Therefore, it is sufficient that a registration was made 
for the substance, either by an actor in the same supply chain or by a company in another 
supply chain. 


Further information on the registration obligations for recycled or recovered substances is 
provided in the Guidance on Waste and recovered substances. 


If the monomer or any other substance is a phase-in substance, it is recommended that the 
recycler of the polymer pre-register that substance in order to benefit from the transitional 
provisions laid down in Article 23 even if later on that substance is exempted from the 
registration requirements by virtue of the fact that another pre-registrant registers the 
substance. Although the pre-registration period as well as the first deadline for late pre-



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach
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registration have already passed there is still the possibility to benefit from late pre-
registration for first time manufacturers and importers of recovered phase-in substances on 
their own or in a mixture or in the context of articles under certain conditions, as foreseen in 
Article 28(6) of REACH. 


The Commission is currently working on the development of End of Waste criteria which will 
help to identify for different major waste types when obligations under the Waste Framework 
Directive cease and obligations under REACH apply. This will also cover the issue of recycling 
of polymer waste. After finalisation of the review, this guidance document may be updated 
accordingly. 


3.2.2 Application for authorisation 


Polymers may be subject to authorisation under REACH. Further details on application for 
authorisation are available in the Guidance on the preparation for an application for 
authorisation. 


3.2.3 Compliance with restrictions 


The monomers, any other substances used to manufacture a polymer, and polymers 
themselves may all be subject to restrictions. Details on the scope of the restrictions are 
available in Annex XVII (restrictions on the manufacture, placing on the market and use of 
certain dangerous substances, mixtures and articles). 


Restrictions on a monomer apply to polymers only if the concentration of the unreacted 
monomer in the polymer exceeds specific concentration limits listed for the monomer in Annex 
XVII. 


3.2.4 Classification and labelling 


The importer or manufacturer of a polymer has to classify and label the polymer in accordance 
with Regulation (EC) No 1272/2008 on classification, labelling and packaging of substances 
and mixtures (CLP). Also, if the polymer is classified as hazardous and if it is put on the 
market on its own or in a mixture above the concentration limits specified in the CLP 
Regulation or in Directive 1999/45/EC, where relevant, resulting in the classification of the 
mixtures as hazardous, he must notify the Agency (see CLP Article 39(b))9. This notification 
has to be done within one month after the substance is placed on the market (CLP Article 40).  


The classification of the polymer should, in particular, take into account the classification of all 
its constituents, such as unreacted monomers. These constituents in fact should be taken into 
account for classification of the polymer. This means that the same classification methods as 
for mixture should be applied to polymer substances. For more information please refer to the 
Guidance on the Application of the CLP criteria available on the ECHA Guidance website. 


A manufacturer or importer of a polymer has to classify those monomer substances that he is 
registering in accordance to the CLP Regulation. The classification should be included in the 
technical dossier (see Article 10(a)(4) of REACH). 
                                          
 
 
9 Note that from 1 June 2015 the classification of mixtures according to the criteria and concentration limits of the CLP 
Regulation becomes legally binding. 



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-clp
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For further information on notification requirement in accordance with the CLP Regulation, 
please refer to Practical guide no.7, available on the ECHA website. 


3.2.5 Information down the supply chain 


The manufacturer or importer of a polymer must provide his customer(s) with a safety data 
sheet (SDS) for the polymer if this polymer substance meets the criteria for classification as 
dangerous, PBT or vPvB or if it is listed in the candidate list of substances to be subject to 
authorisation (Article 31). According to Article 32, if the SDS is not required but the polymer is 
subject to either authorisation or restriction, or if relevant information about the polymer 
necessary to enable appropriate risk management is available, the supplier must nonetheless 
provide that information to his customer(s), together with details of any eventual authorisation 
granted or denied in his supply chain. 


In either case, the information in the supply chain, where relevant, needs to take into account 
the information generated on the monomer substance or any other component substance. This 
should in particular take into consideration the presence of unreacted monomer. 


Example 4 : Example on the identification of the monomer substances and other 
substances to be registered by an importer of polymer  


Company X established in the Community intends to import 50 tonnes per year of a resin 
manufactured from ethylene oxide, propylene oxide and glycerol. The substance has the 
following composition: 


2.0 wt% of glycerol chemically bound to the polymer 


70.0 wt% of polymerised ethylene oxide 


25.5 wt% of polymerised propylene oxide 


2.5 wt% unreacted glycerol 


The structure of the polymer molecules is depicted in Figure 4. 
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Figure 4: One representation of the general structure of the reaction product from 
glycerol, ethylene oxide and propylene oxide (x, y and z are integers, R1, R2 and R3 
are H atoms or methyl groups). 


Ethylene oxide and propylene oxide are both monomers, while glycerol acts as the initiator of 
the reaction and therefore is considered as an "other reactant".



http://echa.europa.eu/web/guest/practical-guides
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The composition of the polymer is given in Table 2. 


Table 2 Polymer composition 


 
 
Provided that this substance falls under the definition of a polymer, and unless ethylene oxide 
and propylene oxide have been registered up the supply chain, company X will be required to 
register both ethylene oxide and propylene oxide, since: 


(a) The total quantity of ethylene oxide and, propylene oxide which was used and incorporated 
in the polymer chain constitute 35 and 12.75 tonnes respectively, and 


(b) The manufactured polymer substance consists, respectively, of 70.0 and 25.5 wt% of 
ethylene oxide and propylene oxide monomer substance(s) in the form of monomeric units. 


In addition, glycerol also needs to be registered. The quantity of this substance to be covered 
by the registration is the overall quantity of glycerol used which ends up chemically bound or 
unreacted in the polymer. 


3.3 Production/import of articles containing polymer substances 


Examples of articles composed of polymer substances are plastic water bottles, plastic garden 
furniture and plastic bags. 


Special techniques, including injection moulding or extrusion, are used to give polymer 
substances a special shape. However, polymers which are given a special shape are not 
automatically regarded as articles, as the shape still has to determine the function of the 
polymeric material to a greater degree than does its chemical composition. For instance, 
thermoplastics are often extruded into pellets (pelletisation process) for the sole purpose of 
facilitating their further handlings. In this case, polymer pellets are therefore not regarded as 
articles. 


The producer or importer of an article containing a polymeric substance is under no 
circumstances required to register the polymer, as polymers are exempted from registration. 
Articles 7(1) and 7(5) therefore do not apply to polymers in articles. The producer or importer 
of an article containing a polymeric substance has otherwise the same obligations under 
REACH as he would have for any other standard substance present in the article. Further 
information is available in the Guidance on requirements for substance in articles. 



http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach
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4. Analytical methods 


The following sections briefly describe some of the available analytical methods which may be 
used by manufacturers or importers of polymeric substances to establish their obligations 
under REACH. 


4.1 Identification of polymer substances 


The preferred method to determine whether a substance falls under the definition of a polymer 
is Gel Permeation Chromatography (GPC). Guidelines on the determination of the number 
average molecular weight (Mn) and molecular weight distribution using GPC are available in the 
OECD TG 118 (1996)10. Whenever practical difficulties in using GPC are expected or 
encountered, alternative methods for the determination of the Mn are also listed in an annex to 
the OECD guideline. 


4.2 Monomer/other reactant content in the polymer 


4.2.1 Monomer/other reactant concentration 


The monomer/other reactant concentration in the polymer as specified in Article 6(3)(a) does 
not refer to the weight by weight (w/w) content of the monomer substance and any other 
substance in the polymer substance. Rather, it refers to the weight by weight (w/w) content of 
the chemically bound monomer units (reacted form of the monomers) and other chemically 
bound substance(s) in the polymer substance. It should be noted that the molecular weight of 
the monomer unit is not necessarily the same as the monomer itself, but can be lower. These 
considerations are illustrated in Example 5. 


There are several quantitative analytical methods available to determine the weight percent of 
monomer substance(s) or other substance(s) in the form of monomeric units, or substances 
chemically bound to polymer molecules. Examples of these methods are mass spectrometry, 
gas chromatography, infra-red spectroscopy and nuclear magnetic resonance spectroscopy. 


Alternatively, the weight percent of monomer units or any other chemically bound substance 
may be estimated from the amount of monomers or other reactant fed into the reaction vessel 
and the quantity of unreacted monomers or other reactant that are present in the final 
polymer. 


4.2.2 Monomer/other reactant tonnage to be considered for registration 
purposes 


In accordance with condition (b) of Article 6(3), the monomer(s) and any other substance(s) 
ending up chemically bound to the polymer and for which the corresponding tonnage as 
reagents makes up 1 tonne or more per year are to be considered for registration under Article 
6(3). Furthermore, the quantities of unreacted monomer or any other substance (within the 
meaning of Article 6(3)) present in its unreacted form as part of the polymer also need to be 
registered according to Article 6(1). For each monomer substance and any other substance, 
the quantity to be registered should therefore correspond to the cumulated tonnage of the 


 
 
 
10 OECD Guidelines for the Testing of Chemicals are available on the OECD website at 
http://www.oecd.org/findDocument/0,3354,en_2649_34377_1_1_1_1_37465,00.html.  



http://www.oecd.org/findDocument/0,3354,en_2649_34377_1_1_1_1_37465,00.html
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substance ending up in the polymer in its reacted or unreacted form. This aggregated volume 
is therefore that which should be used in the single registration for that monomer or other 
substance. Should the registration according to either Article 6(1) or 6(3) not be individually 
required, the registrant does not need to add up the corresponding quantity to the tonnage to 
be registered. All these considerations are illustrated in Example 4 on page 20 and in Example 
5. 


The tonnage of these monomers or other substances may be calculated from the amount of 
these substances fed into the reaction vessel, from which the amount of the substances 
eliminated throughout the process from the final polymer substance is deducted. 


Example 5 : Illustration for the calculation of the monomer unit concentration and 
tonnage of monomer ending up in the final polymer as reacted or unreacted 
substance 


133 tonnes/year of an alternating copolymer substance is manufactured by Company X from 
90 tonnes/year of monomer A and 50 tonnes/year of monomer B. 


The structure of the polymer is –(A’-B’)n- where A’ and B’ are the monomer units of A and B 
respectively. Note that in this example both A’ and B’ have a lower molecular weight than their 
respective monomers. 


Analysis of the polymer showed the following composition: 


 monomeric unit A’: 85 tonnes/year (equivalent to the use of 87 tonnes/year of 
monomer A) 


 monomeric unit B’: 40 tonnes/year (equivalent to the use of 42 tonnes/year of 
monomer B) 


 unreacted monomer A: 1 tonne/year 


 unreacted monomer B: 2 tonnes/year 


 other impurities: 5 tonnes/year. 


The concentration of monomeric unit A’ in the final polymer substance is 85/133x100= 64 
weight percent i.e. ≥ 2 weight percent (condition 6(3)(a) is fulfilled). 


The concentration of monomeric unit B’ in the final polymer substance is 40/133x100= 30 
weight percent i.e. ≥ 2 weight percent (condition 6(3)(a) is fulfilled). 


Tonnage of monomer A ending up in the final polymer substance as reacted monomer is 87 
tonnes/year i.e. ≥ 1tonne/year (condition 6(3)(b) is fulfilled). 


Tonnage of monomer B ending up in the final polymer substance as reacted monomer is 42 
tonnes/year i.e. ≥ 1tonne/year (condition 6(3)(b) is fulfilled). 


The manufacturer will therefore have to register both monomers A and B according to Article 
6(3), provided these substances have not been registered up the supply chain. Furthermore, 
pursuant to Article 6(1) of the REACH Regulation the quantities of unreacted monomers A and 
B will also need to be registered and therefore should be added up to the overall quantities of 
reacted monomer to be registered. The quantities of substance A and substance B to be 
registered therefore are 87+1=88 tonnes/year and 42+2=44 tonnes/year, respectively.







 


EUROPEAN CHEMICALS AGENCY 
ANNANKATU 18, P.O. BOX 400, 
FI-00121 HELSINKI, FINLAND 
ECHA.EUROPA.EU 
 


 


 





		1. INTRODUCTION

		2. Definitions

		2.1 Monomer

		2.2 Polymer

		2.3 Manufacture of polymer



		3. Tasks and obligations

		3.1 Manufacture/import of monomers

		3.2 Manufacture/import of polymers

		3.2.1 Registration obligation

		3.2.1.1 General situation

		3.2.1.2 Case of a polymer notified in accordance with Directive 67/548/EEC

		3.2.1.3 Case of a natural polymer or a chemically modified natural polymer

		3.2.1.4 Case of a recycled polymer



		3.2.2 Application for authorisation

		3.2.3 Compliance with restrictions

		3.2.4 Classification and labelling

		3.2.5 Information down the supply chain



		3.3 Production/import of articles containing polymer substances



		4. Analytical methods

		4.1 Identification of polymer substances

		4.2 Monomer/other reactant content in the polymer

		4.2.1 Monomer/other reactant concentration

		4.2.2 Monomer/other reactant tonnage to be considered for registration purposes








Guidance on the preparation of an application for authorisation


Reference name: Guidance on authorisation application

[bookmark: _GoBack]
Description: This document describes how to prepare an application for authorisation and provides guidance on analysis of the alternatives and substitution plan. It also describes how third parties may prepare and submit information on alternatives.


Guidance on Scientific Research and Davelopment (SR&D) and Product and Process Orientated reasearch and Development (PPORD)


Reference name: Guidance on PPORD

[bookmark: _GoBack]
Description: This document describes specific provisions under REACH for substances manufactured, imported or used in scientific Research and Development (SR&D) and Product and Process Orientated Research and Development (PPORD).


APPLYING FOR AUTHORISATION

After their sunset date, substances on the Authorisation List will require an authorisation before they can be placed on the market or used.

Applications for authorisation will only be successful if applicants can demonstrate that the use of the authorised substance is necessary for their business and right for society as a whole.

The application process requires the investment of time and resources, so companies should consider if this is the best course of action for their business or whether one of the range of alternatives available to their business might be more suitable than an authorisation. A robust analysis can help you decide whether an authorisation is the best option for your business and will also be useful for compiling an argument to support your application.

1. Pre-submission session

Notify ECHA well in advance of the latest application date. You may also request a pre-submission session to ask case-specific questions.

Notify ECHA well in advance (i.e. 8 months) of the date you intend to submit an application for authorisation so that ECHA can ensure a proper resource planning and a smooth processing of all incoming applications. Indicate the substance and provide a general description of the uses for which you will be seeking an authorisation. When notifying ECHA, you may also request a pre-submission information session with ECHA representatives to ask case-specific questions regarding the regulatory and procedural aspects related to the application. If your request is accepted, you will be asked to provide ECHA with some background information before the session. Pre-submission information sessions should be held the latest about six months before the submission of the application for authorisation. 

Read further instructions on the pre-submission information sessions.

Pre-Submission Information Sessions

Future applicants for authorisation may request a pre-submission information session with ECHA to clarify regulatory and procedural issues related to the authorisation application process.

Purpose and scope

The pre-submission information sessions aim to give future applicants for authorisation the opportunity to ask case-specific questions regarding the regulatory and procedural aspects of the authorisation application process.

In addition, the sessions aim to clarify critical elements for the public consultation on alternative substances or technologies. This will facilitate the development by ECHA of "broad information on uses" applied for, which in turn will contribute to streamlining the processing of the applications by reducing the number of clarification requests to applicants and third parties submitting information on alternatives during the 10-month opinion-making period specified in the REACH Regulation.

The purpose of the pre-submission information sessions is not to provide consulting services or advice on the preparation of applications or to pre-empt the evaluation of the conformity and the content of the application. The assessment of these elements of the application can only commence once ECHA is in receipt of the application for authorisation.

Process

Prior information

Before requesting a pre-submission information session, applicants are advised to seek answers to their questions in the Applying for authorisationsupport page including the Q&As and FAQs.

Requesting a pre-submission information session

Pre-submission information sessions should be held the latest six months before the planned submission of the application for authorisation. One such session is envisaged per application.

Applicants need to send the request for a pre-submission information session at least two months before the requested meeting date in order for ECHA to make the necessary arrangements and to ensure the availability of the necessary resources. The request for a pre-submission information session can be done together with the notification of intention to submit an application for authorisation.

After submitting the request, applicants will receive a PSIS request number. Any subsequent communication between the applicant and ECHA regarding the pre-submission information sessions needs to include a reference to this PSIS request number.

Based on the request, ECHA will contact the applicants to schedule the pre-submission information session at a mutually agreed date and time, taking into account the availability of the applicant and the representatives of the ECHA Secretariat. Pre-submission information sessions can be either in person (in ECHA's premises in Helsinki, Finland) or via a tele/video conference. Applicants should indicate their preference in their request.

Although efforts will be made to accommodate the preferences of the applicants, ECHA reserves the right to postpone or decline a request for a pre-submission information session, particularly in circumstances where the outlined timelines are not observed or due to limited availability of resources.

Documents for the session

Future applicants are requested to provide the following documents to facilitate the discussions:

1. Information on uses applied for:

0. detailed use name(s) (i.e., draft of the information that is to be included in the application in Section 3.10 of IUCLID)

0. use descriptor system (i.e. draft information to be included in the application in Section 3.5 of IUCLID)

0. information on the substance function, including tasks and conditions (i.e., draft of the information to be included in the application in the Analysis of Alternatives, Section 2. Analysis of Substance Function)

0. exposure scenarios covering the use(s) of the Annex XIV substance (i.e., draft of the information to be included in the application in the Chemical Safety Report, Section 9. Exposure Assessment)

1. "Broad Information on Uses": proposal for (non-confidential) information to be published on ECHA's website to launch a public consultation on alternatives once the application is received by ECHA.

1. Use name, list of descriptors (including function), and key elements on the conditions of use

1. Public version of exposure scenarios

1. Draft public version of AoA

1. Draft public summary of SP and SEA (if already available and relevant)

1. List of applicant's specific and key questions (maximum 15) and any documentation that will provide the ECHA Secretariat with sufficient background to answer these questions.
 

1. If relevant, documentary evidence supporting the eligibility for the Small and medium-sized enterprise (SME). During the PSIS it is possible to clarity whether a potential applicant would indeed be eligible for an SME fee reduction. See also SME verification pages.

This information will give ECHA the necessary minimum background regarding the scope of the future application, and will also enable ECHA to discuss with the applicants their proposed "broad information on uses". A well-defined "broad information on uses" will ensure the public consultation on alternatives is meaningful, effective, and will minimise the need for clarifying questions from the Committees on Risk Assessment and Socio-economic Analysis to the applicant and third parties submitting information.

For further details on "broad information on uses", read section 5.18.8 and 5.23 of the Data submission manual 22: How to prepare and submit an application for authorisation using IUCLID 5 See also -Publication of information on applications during the opinion-making process.

ECHA may agree as an exception to hold the pre-submission information session even if all information is not submitted.Applicants should send the relevant documents at least one month prior to the pre-submission information session.

These documents should be submitted using the applicant's PSIS request number via the following web form.

Participants

Applicants are asked to inform ECHA who will represent them in the session. ECHA will not cover the travel or other costs of these representatives to attend the session.

The applicants will be informed prior to the meeting who will represent ECHA.

Agenda

The pre-submission information session is envisaged to take two and half hours:

· Brief presentation by the applicant (about 15 min)

· Response to applicant's questions (maximum 15) as outlined in the list of questions submitted to ECHA (about 1 hour)

· Discussion on Broad Information on Uses (about 30 min)

· Presentation by ECHA of key technical and procedural elements for applications for authorisation and concluding remarks (about 30 min)



Meeting minutes

The applicant will be responsible for taking brief meeting minutes, containing key conclusions of the meeting. The minutes need to be provided to ECHA within two weeks of the pre-submission information session. ECHA will subsequently review the minutes and agree their final (amended) content with the applicant. The purpose of the meeting minutes is to ensure a mutual understanding of the conclusions of the pre-submission information session.





























2 . Prepare an application

Follow these steps to prepare all the documentation required to apply for an authorisation.

Preparing applications for authorization

STEP 1

Create the following documents using the available formats as necessary.

		Document

		Description

		



		Chemical safety report

		Use the CSR format if you need to generate a new Chemical safety report. You can also use the IUCLID CSR plug-in and the Chesar tool.

		Download



		Analysis of alternatives

		This document contains instructions on how to organise and present your Analysis of alternatives.

If you wish to document this together with Socio-economic analysis, use the format which is given below.

		Download



		

		Use this format to prepare your Analysis of alternatives.

If you wish to document this together with Socio-economic analysis, use the format which is given below.

		Download



		Socio-economic analysis

		This document contains instructions on how to organise and present your Socio-economic analysis.

If you wish to document this together with Analysis of alternatives, use the format which is given below.

		Download



		

		Use this format to prepare your Socio-economic analysis.

If you wish to document this together with Analysis of alternatives, use the format which is given below.

		Download



		(New)
Analysis of Alternatives

and

Socio-economic analysis

		This document contains instructions on how to organise and present your Analysis of alternatives and Socio-economic analysis in one document. You may use this approach instead of preparing two separate documents (which are listed above).

		Download



		

		Use this format to prepare your Analysis of alternatives and Socio-economic analysis in one document.

		Download



		Substitution plan

		This document contains instructions on how to organise and present your Substitution plan.

		Download



		

		Use this format to prepare your Substitution plan.

		Download



		Argumentation for substance grouping

		There is currently no specific format. However, you may find support in:

		 



		

		Guidance on information requirements and chemical safety assessment, Chapter R6: QSARs and grouping of chemicals and

		Download



		

		Practical guide 6: How to report read-across and categories

		Download



		Justification for not considering certain risks

		There is currently no specific format. However, you may find support in the Guidance on the preparation of an application for authorisation.

		Download



		Concordance table

		To further simplify the preparation of applications for authorisation, ECHA no longer requires concordance tables. Any reference to the concordance table in the manuals can therefore be ignored. 

		 







STEP 2

Create your IUCLID 5 substance data set, and attach the documents listed above to it.

Detailed instructions can be found in the Data Submission Manual Part 22.

If you do not have IUCLID 5 installed, you can also use a release of IUCLID 5 that has been specially created for the process of application for authorisation. This release, Preconfigured IUCLID 5 for AfA, allows you to run IUCLID 5 locally on any Microsoft Windows computer without making a formal installation, and without having to configure it or install any other software. Partially pre-filled substance datasets for the substances in the Authorisation List are supplied pre-loaded into the software. Note that the Preconfigured IUCLID 5 for AfA is intended as a supplementary means of support. It is not intended to replace the most recent version of IUCLID 5 or existing installations, which can still be used to prepare dossiers for applications for authorisation, if the user so prefers.

 

The hardware and software requirements for Preconfigured IUCLID 5 for AfA are a computer running Microsoft Windows with 1.25 GB of free hard-drive space. It can be downloaded free of charge from the IUCLID 5 website. To download any IUCLID 5 software from the IUCLID site requires that the user be signed in to an account on the site. Support for using this release of IUCLID 5 is included in the download package and can also be found under "Related documents" (above, right).





STEP 3

Once you are ready to submit your application to ECHA, follow the steps described here.

Joint Applications

The application for authorisation process follows the same SME verification conditions as the registration process. After receiving the payment of the authorisation fee, ECHA will verify the size category of companies who claim to be eligible for a fee reduction. ECHA will collect an administrative charge from any registrant who wrongly claimed to be entitled to a fee reduction. If ECHA concludes that the size of a company is larger than claimed when applying for authorisation under REACH, the company will have to pay the difference in authorisation fee and an administrative charge which has been defined in the Management Board decision MB/D/29/2010.

3 . Submit an application



Follow these steps to submit an application for authorisation. 

Submitting applications for authorization
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PREFACE 


This document describes the information requirements under REACH with regard to substance 
properties, exposure, use and risk management measures, and the chemical safety assessment. It 
is part of a series of guidance documents that are aimed to help all stakeholders with their 
preparation for fulfilling their obligations under the REACH regulation. These documents cover 
detailed guidance for a range of essential REACH processes as well as for some specific scientific 
and/or technical methods that industry or authorities need to make use of under REACH. 


The guidance documents were drafted and discussed within the REACH Implementation Projects 
(RIPs) led by the European Commission services, involving stakeholders from Member States, 
industry and non-governmental organisations. These guidance documents can be obtained via the 
website of the European Chemicals Agency (http://echa.europa.eu/reach_en.asp). Further 
guidance documents will be published on this website when they are finalised or updated. 


This document relates to the REACH Regulation (EC) No 1907/2006 of the European Parliament 


and of the Council of 18 December 2006.1  


 


 


 


                                                 


1  Corrigendum to Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 
concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European 
Chemicals Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93 and 
Commission Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 
91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396, 30.12.2006); amended by amended by: Council 
Regulation (EC) No 1354/2007 of 15 November 2007 adapting Regulation (EC) No 1907/2006 of the European 
Parliament and of the Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), by 
reason of the accession of Bulgaria and Romania, Commission Regulation (EC) No 987/2008 of 8 October 2008 as 
regards Annexes IV and V; Regulation (EC) No 1272/2008 of the European Parliament and of the Council of 16 
December 2008 on classification, labelling and packaging of substances and mixtures; Commission regulation No 
453/2010 of 20 May 2010 as regards Annex II; Commission Regulation No 252/2011 of 15 March 2011 as regards 
Annex I; Commission Regulation No 366/2011 of 14 April as regards Annex XVII (Acrylamide), Commission Regulation 
No 494/2011 of 20 May 2011, as regards Annex XVII (Cadmium). 


 


 



http://echa.europa.eu/reach_en.asp





  


Document History 


Version Comment Date 


Version 1 First edition May 2008 


Version 1.1 


Corrigendum replacing references to DSD/DPD by 
CLP references 


Editorial changes 


December 
2011 


 


 







  


 


Convention for citing the REACH regulation 


Where the REACH Regulation is cited literally, this is indicated by text in italics between quotes. 


Table of Terms and Abbreviations 


See Chapter R.20  


Pathfinder 


The figure below indicates the scope of part R.4 within the Guidance Document 


 


Hazard Assessment (HA)


Risk Characterisation (RC)


Risk 
controlled?


Communicate   
ES via SDS


Document in 
CSR


n Iterationy


Article 14(4) 
criteria?Stop


n Y


Information: available - required/needed


Exposure Assessment (EA)


R4


 


 


 







  


TABLE OF CONTENTS 


R.4 EVALUATION OF AVAILABLE INFORMATION .......................................................1 


R.4.1 Relevance of information ................................................................................................................................... 1 


R.4.2 Reliability of information................................................................................................................................... 3 


R.4.3 Adequacy of information ................................................................................................................................... 5 
R.4.3.1 Non-human data.......................................................................................................................................... 5 


R.4.3.1.4 In vitro data ....................................................................................................................................... 6 
R.4.3.2 Non-testing data.......................................................................................................................................... 9 


R.4.3.2.1 (Q)SAR data...................................................................................................................................... 9 
R.4.3.2.2 Data obtained by grouping approaches ........................................................................................... 11 


R.4.3.3 Human data............................................................................................................................................... 13 


R.4.4 Evaluation and Integration of all available Information including Weight of Evidence ........................... 14 


R.4.5 References ......................................................................................................................................................... 15 
 


TABLES 


Table R.4-1: The criteria for validation derived from the OECD GD 34.............................................................7 
Table R.4-2: The criteria for suitability assessment according to the ECVAM criteria for entering the pre-
validation study, (Curren et al, 1995) ......................................................................................................................8 
 


 


 







Chapter R.4: Evaluation of available information  


R.4 EVALUATION OF AVAILABLE INFORMATION 


This chapter aims to provide guidance on how to evaluate available information gathered in the 
context of REACH Annexes VI-XI. The information should be evaluated for its completeness 
and quality for the purpose of REACH to assess whether: 


1. it fulfils the specific requirements triggered by tonnage as described in REACH Annexes 


VII-X, including application of REACH Annex XI.  


2. it is appropriate for hazard classification and risk assessment, including CMR, PBT and 


vPvB assessment. 


Practically, this assessment is usually performed by an evidence-based approach to determine 
whether the information requirements are already met by the available information. If this is not 
the case, the information gaps should be defined and appropriate action(s) taken to address 
these. 


The evaluation of data quality includes assessment of adequacy of the information for 
hazard/risk assessment and C&L purposes (see above) and furthermore the two basic elements 
of relevance and reliability. These terms were defined by Klimisch et al (1997) as follows (see 
also OECD, 2005a): 


Relevance - covering the extent to which data and tests are appropriate for a particular 
hazard identification or risk characterisation.  


Reliability - evaluating the inherent quality of a test report or publication relating to 
preferably standardised methodology and the way the experimental procedure and 
results are described to give evidence of the clarity and plausibility of the findings. 
Reliability of data is closely linked to the reliability of the test method used to generate 
the data (see Section R.4.2). 


Adequacy - defining the usefulness of data for hazard/risk assessment purposes. 
Where there is more than one study for each endpoint, the greatest weight is attached to 
the studies that are the most relevant and reliable. For each endpoint, robust summaries 
need to be prepared for the key studies.” 


The terms relevance and reliability are also used in the context of test methodology (see OECD 
GD 34 (OECD, 2005b)). The knowledge of how a study was carried out and consequently its 
relevance and reliability, is a prerequisite for the subsequent evaluation of information. 


The completeness of the information refers to the conclusion on the comparison between the 
available information and the information that is required under the REACH registered for the 
tonnage level of the substance. 


Available information on the individual substance should be evaluated in relation to the level of 
certainty and accuracy needed to meet the regulatory requirements under REACH; it should be 
considered whether generation of new data would impact such regulatory decision making. In 
other words, all information has to be adequate for the purpose. 


A Weight of Evidence approach, mentioned in Annex XI Section1.2 of REACH, integrates 
available information from guideline tests, non-guideline tests, and other types of information 
which may justify adaptation of the standard testing regime. 


R.4.1 Relevance of information 


In order to evaluate the relevance of the available data the following aspects could for example 
be considered: 
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- Was the substance tested representative for the substance as being registered? 


- Has the appropriate species been studied? 


- Is the route of exposure relevant for the population? 


- Were appropriate doses/concentrations tested? 


- Were the critical parameters influencing the endpoint considered adequately? 


Human data is in principle the most relevant source of information on human toxicity. Since 
there may be limitations with regard to the reliability of these studies, they are normally 
considered together with animal, in vitro and other information in order to be able to reach a 
conclusion about the relevance of the effects to humans. 


The evaluation of the relevance for humans of data from studies in laboratory animals is aided 
by use of information (when available) on the toxicokinetics of the substance in both humans 
and the animals species used in the toxicity tests, even when such information is relatively 
limited. Further guidance on the value and use of toxicokinetics is given in Section R.7.12. 


Normally, for human health hazard assessment, a no or lowest observed (adverse) effect level 
(NO(A)EL, LO(A)EL), or a benchmark dose (BMD) for adverse effects in laboratory animals are 
extrapolated to an exposure level (DNEL) below which it is assumed that adverse effects are 
unlikely to occur in humans exposed to the substance.  For substances evoking effects that 
have no definable threshold, e.g. genotoxic carcinogens, it may not be possible to identify an 
exposure level without effects; in such cases, extrapolation is made to an exposure level that 
represents a risk level of very low concern for humans (DMEL). For more guidance on the 
derivation and application of these indices in the chemical safety assessment, see Chapter R.8. 


For environmental compartments such as surface water, sediment and soil, a predicted no 
effect concentration (PNEC) is obtained by extrapolation based on the lowest no observed 
effect concentration (NOEC) or effect concentration causing marginal effects (ECx) by 
application of assessment factors. For more guidance on the derivation and application of these 
indices in the chemical safety assessment, see Chapter R.10. 


When data are available, dose-response relationships in the animal studies (or the severity of 
the effect, when only a single dose has been tested) are also assessed as a part of the risk 
assessment process. Both aspects are taken into account at the risk characterisation stage 
when a judgement is made of whether adverse effects in humans or the environment would 
occur at a particular level of exposure. 


Where the data suggest that an effect might be species specific, i.e. that the effects observed in 
the studies of one species are not likely to occur in a different species, specifically humans, 
clear, well-documented evidence is necessary (e.g. light hydrocarbon-induced nephropathy in 
the kidney of male rats) to justify the conclusion that a particular effect is not expected to occur 
in humans exposed to the substance. 
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In general, the results of in vitro tests provide supplementary information which may be used 
inter alia to facilitate the interpretation of the relevance of animal data for humans, or to gain a 
better understanding of the mechanism of action of a substance. Depending on the type of in 
vitro data and its predictivity for effects in vivo, such data may be also used as an alternative to 
test data on laboratory animals or as an important part of the basis for deciding whether such 
tests may be warranted. 


R.4.2 Reliability of information 


The quality of the study, the method, the reporting of the results, and the conclusions that are 
drawn, must be evaluated carefully. Reasons why existing study data may vary in quality 
include the use of outdated test guidelines, the failure to characterise the test substance 
properly (in terms of purity, physical characteristics, etc.), the use of crude 
techniques/procedures that have since become refined, and the fact that certain endpoint 
information, now recognised as being important, may have not been recorded or measured. 
Moreover, other reasons could be poor reporting of information and poor quality assurance. 


Klimisch et al (1997) developed a scoring system to assess the reliability of data, particularly 
from toxicological and ecotoxicological studies, that may be extended to physico-chemical and 
environmental fate and behaviour studies: 


1 = reliable without restrictions: “studies or data [...] generated according to generally 
valid and/or internationally accepted testing guidelines (preferably performed according 
to GLP) or in which the test parameters documented are based on a specific (national) 
testing guideline [...] or in which all parameters described are closely related/comparable 
to a guideline method.” 


2 = reliable with restrictions: “studies or data [...] (mostly not performed according to 
GLP), in which the test parameters documented do not totally comply with the specific 
testing guideline, but are sufficient to accept the data or in which investigations are 
described which cannot be subsumed under a testing guideline, but which are 
nevertheless well documented and scientifically acceptable.” 


3 = not reliable: “studies or data [...] in which there were interferences between the 
measuring system and the test substance or in which organisms/test systems were used 
which are not relevant in relation to the exposure (e.g. unphysiological pathways of 
application) or which were carried out or generated according to a method which is not 
acceptable, the documentation of which is not sufficient for assessment and which is not 
convincing for an expert judgment.” 


4 = not assignable: “studies or data [...] which do not give sufficient experimental 
details and which are only listed in short abstracts or secondary literature (books, 
reviews, etc.).” 


The use of such scoring tools, e.g. the mentioned Klimisch codes, allows ranking the 
information, and organising it for further review. This implies focussing on the most relevant 
ones, taking into account the endpoint being measured or estimated. The evaluation of the 
reliability is performed considering certain formal criteria using international standards as 
references. The scoring of information, e.g. according to Klimisch codes, should not exclude all 
unreliable data from further consideration by expert judgement because of possible pertinence 
of these data related to the evaluated endpoints.  
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In general, some types of data that are not reliable (i.e. those where insufficient documentation 
exist for making an assessment) and data for which it is not possible to assign reliability, may 
only be used as supporting data. 


For many existing substances, at least some of the available information could have been 
generated prior to the requirements of Good Laboratory Practice (GLP)  and the standardisation 
of testing methods. While such information may still be usable for REACH purposes, both the 
data and the methodology used must be evaluated in order to determine their reliability. Such 
an evaluation needs evidence based decision making following established criteria and must be 
transparent to justify the use of a particular data set. For some substances, information may be 
available from tests conducted according to the methods included in the new Test Methods 
Regulation (Council Regulation (EC) No 440/2008) that contains all the test methods previously 
included in Annex V to Directive 67/548/EEC or to OECD Test Guidelines (or other standards 
like CEN, ISO, ASTM, OSPAR methods, national standard methods), and in compliance with 
the principles of GLP or equivalent standards. REACH Article 13.3 states that any new tests 
should be “(…) conducted in accordance with the test methods laid down in a Commission 
Regulation or… other international test methods recognised by the Commission or the Agency 
as being appropriate (…) Information on intrinsic properties may also be generated using other 
test methods provided they meet the conditions set out in Annex XI.”  


Furthermore, new ecotoxicological and toxicological tests shall be carried out in compliance with 
the principles of GLP (see Directive 2004/10/EC) or equivalent international standards. This 
does not apply to tests for physico-chemical properties.  


The following are key points that an assessor should consider when evaluating data reliability: 


- The proven ability of the laboratory to perform the test method  


- The purity/impurities and origin of the test substance, as well as the reference substances, 


must be reported; 


- The availability of the raw data from the study 


- There must be an adequate description of the study e.g. a complete test report, or a 


sufficiently detailed description of the test procedure, which must be in accordance with 


generally accepted scientific standards. In these cases, the information may be considered 


reliable; 


- When the test procedure used to generate the test data is found to differ significantly from 


that described by the recognised test method or generally accepted scientific standards, or 


the reliability of the data cannot be established fully, the assessor must decide if and how 


the information can be used, e.g. as supporting information where a reliable study already 


exists.  
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- The following factors, inter alia, can be used to support the view that these data may be 


acceptable for use in meeting the requirements of REACH: 


o there are other studies or calculations available on the substance, and the data under 


consideration are consistent with them, 


o other studies are available, for example on isomers with similar structure activity profile, 


homologues, relevant precursors, breakdown products or other chemical analogues, and 


the data under consideration are consistent with them, 


o an approximate value is sufficient for taking a decision on the endpoint of interest for the 


conclusion required by REACH; 


- Where critical supporting information is not reported (e.g. species tested, substance identity 


and dosing procedure) the test data should be considered to be unreliable for the purposes 


of REACH. 


In principle, the same criteria apply to test data reported in the published literature; the extent of 
the information provided will provide the basis for deciding upon the reliability of the data 
reported. In general, publications in peer-reviewed journals are preferable to those which are 
not. High-quality reviews, summaries or abstract publications may be used as supporting 
information. 


R.4.3 Adequacy of information 


Adequacy defines the usefulness of information for the purpose of hazard and risk assessment, 
in other words whether the available information allows clear decision-making by the registrant 
about (a) whether the substance meets the criteria for classification, (b) whether it is a potential 
PBT/vPvB and (c) whether appropriate DNEL/PNEC values can be derived for risk assessment 
purposes. The evaluation of adequacy of test results and documentation for the intended 
purpose is particularly important for substances under REACH where there may be (a number 
of) test results available for each effect, but where some or all of them have not been carried out 
according to current standards. Where there is more than one study for each endpoint, the 
greatest weight is attached to the studies that are the most relevant and reliable. For each 
endpoint, robust summaries need to be prepared for the key studies. Sound scientific 
judgement is an important principle in considering the adequacy of information and determining 
the key study. 


The type of information that may be available consists of non-testing data, (the latter refer to 
(Q)SAR predictions or data on structurally-related substances, obtained by grouping 
approaches), in vitro data, data on living organisms, including data on laboratory animals, on 
humans or other data on (parts of) ecosystems. 


R.4.3.1 Non-human data 


The guidance given above on the evaluation of the adequacy (relevance and reliability) of 
information relates predominantly to information generated in tests on physico-chemical 
properties, animal studies, plant and micro-organism studies. Some specific guidance is given 
below for data generated in vitro systems. 
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R.4.3.1.4 In vitro data 


When considering the adequacy of in vitro information it is important to distinguish between the 
suitability of the methodology per se and the adequacy of data that have been produced by 
such methods.  


Use of in vitro methods within REACH 


Suitable in vitro test methods are at least those that are sufficiently well developed according to 
internationally agreed test development criteria, e.g. fulfilling the European Centre for the 
Validation of Alternative Methods (ECVAM) criteria for entry of the method into the pre-
validation process (see details in Table R.4-2). In the frame of the Community Action Plan on 
the Protection and Welfare of Animals, a reference laboratory (CORRELATE) has been 
established at JRC-IHCP-ECVAM that assesses proposed in vitro test methods with regard to 
suitability and validation for the intended purpose. 


At present the following two categories of in vitro methods are referred to within REACH as 
suitable: 


 validated methods (e.g. in vitro tests for skin corrosion and in vitro genotoxicity tests, e.g. 


Ames salmonella typhimurium mutagenicity test) and 


 those in vitro tests that meet the internationally agreed pre-validation criteria (e.g. 


meeting the ECVAM criteria of entering the pre-validation process). 


There are clear definitions on what constitutes a fully validated in vitro assay. These criteria are 
detailed in OECD GD 34 (OECD, 2005b; see details in Table R.4-1) and were initially 
established by ECVAM and ECB and later refined by ECVAM (Hartung et al, 2004). 


Use of adequate information derived from in vitro methods 


Adequate information from in vitro studies can be used in two ways: first, the existing 
information from a validated and accepted in vitro test may fully or partly replace animal testing, 
and second, information derived from suitable in vitro methods can be used for adapting the 
standard testing regime as set out in REACH Annex XI . 


Information from validated in vitro tests may fully or partly replace an animal test 


Article 25 (1) of the REACH Regulation states that testing on vertebrate animals shall 
only be performed as a last resort. Once scientifically validated according to 
internationally agreed validation principles (OECD GD 34 (OECD; 2005b)) in vitro test 
may fully or partly replace an in vivo test depending on the purpose for which the test 
method was validated and adopted. One of the main criteria for acceptance is the 
adequacy of the information generated using such a test(s) for the purpose of 
classification and labelling and/or risk assessment. 


Information derived from suitable in vitro methods  


Annex XI Section 1.4 opens the way for the use of results of in vitro methods that have not 
yet been scientifically validated but are identified as being suitable, meaning that the 
methods are sufficiently well developed according to internationally agreed test 
development criteria e.g. the ECVAM criteria for entry of the method into the pre-validation 
process (see Table R.4-2 and Section R.5.2.1.4 for a discussion of the use of in vitro 
testing to adapt the standard testing regime). 
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Table R.4-1: The criteria for validation derived from the OECD GD 34 


 


Concerned items Decision criteria to be considered 


Rationale for the test method Clear statement of: 


- scientific basis 


- regulatory purpose 


- need for the test method 


Relationship between the test method's endpoint 
and (biological) phenomenon of interest 


Description of the scientific relevance of the measured effects 


Mechanistic (biological) or empirical (correlative) relationship to 
the specific type of effect or toxicity of interest 


Detailed protocol for the test method Detailed protocol and SOP including: 


- description of materials 


- what is measured  


- how it is measured 


- how data will be analysed 


- decision criteria for evaluation 


- criteria for acceptable test performance 


Test method performance using reference 
substances (accuracy assessment) 


Sufficient number of reference substances measured in coded 
procedure  


Reference data and reference results for reference substances 
established 


Performance evaluation Performance evaluation in relation to: 


- relevant information from the species of concern  


- existing relevant toxicity testing data 


Intra- and Inter-laboratory reproducibility Data available on  


- Repeatability and reproducibility 


- Robustness (variability) 


Relevance - Demonstration of the predictive capacity of the method 


- Precise definition of the applicability domain 


Test method data quality Evidence that all data supporting the validity are gained under 
quality conditions, e.g. GLP, GCCP 


Data availability - All raw data should be available for expert review 


- Detailed method protocol public available 


 


Information from in vitro test may provide mechanistic insight 


Information from advanced in vitro assays may provide valuable information that aid and 
inform the risk assessment process. For example, with the growth of new technologies 
such as toxicogenomics, new possibilities are emerging that allow designer cell lines to 
assess specific mode of action (molecular pathways) of the potential toxicity of a 
substance or substance class. Such information is likely to be increasingly important in 
the future. 
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Adequacy of information from in vitro testing 


The assessment of alternative testing data (to decide whether and how they can be used) 
in terms of adequacy for fulfilling the information requirements of REACH will follow the 
general criteria already discussed, e.g. applied quality measures, i.e. how they take into 
account the relevance, reliability and completeness of the information with regard to the 
regulatory decision to be taken. This includes how well the study is reported, how well the 
test substance is characterised and to what extent the information requirements have 
been met for the endpoint under consideration.  


Table R.4-2: The criteria for suitability assessment according to the ECVAM criteria for entering the 
pre-validation study, (Curren et al, 1995) 


Concerned items Decision criteria to be considered 


Purpose and proposed use 
- Description of intended purpose and scientific basis 


- Fit of intended purpose with intended use 


- Position of the method in the context of regulatory testing and/or 3Rs 


Evidence of the need for the test in comparison 
with other in vivo/in vitro test, state of the art 


Complete and concise presentation of state of the art, human data, in 
vivo, non-testing and in vitro data  
Weighed judgment about the contribution of the proposed test method 
compared to state of the art, including weaknesses and limitations 
e.g.: improved reliability: accuracy, sensitivity, specificity, robustness, 
defined performance 
e.g. improved relevance: predictive capacity, applicability domain 


Addressed endpoint described 
- Demonstration of relevance for the in vivo situation  


- Description of data analysis and interpretation  


Availability of a written procedure detailed enough 
to allow performance in another laboratory 


Method protocol: 


- complete and readable 


- feasible and transferable 


- SOP standardised with respect to selected model and measurement 


performance 


Reference substances, test materials and related 
results - Description of reference substances, test materials and controls 


- Selection, identity, use in the measurement process including 


calibration and data interpretation 


Data derived from the test using an appropriate set 
of test materials - Data gained by measuring above reference substances or test 


materials  


- Test performance evaluation  


Development of method according to GLP and GCCP 
(Good Cell Culture 
Practice) conditions 


Statement about data quality 
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Summary of how method has been derived and 
the biological basis for its relevance - List of any additional documentation, which contributes to the above 


items 


- Statement about intellectual property rights and search for existence 


of any protection of intellectual property rights  


 


R.4.3.2 Non-testing data 


Non-testing data refers to data obtained by applying computational methods, such as SARs and 
QSARs (collectively referred to as (Q)SARs) as well as data obtained by grouping approaches 
(analogue and chemical category approaches). 


R.4.3.2.1 (Q)SAR data 


According to Article 13 (1) of REACH, ‘Information on intrinsic properties of substances may be 
generated by means other than tests, provided that the conditions set out in Annex XI are met. 
In particular for human toxicity, information shall be generated whenever possible by means 
other than vertebrate animal tests, through the use of alternative methods, for example, in vitro 
methods or qualitative or quantitative structure-activity relationship models or from information 
from structurally related substances (grouping or read-across)’ [see also REACH Article 25 (1)]. 


REACH Annex XI allows for the results of (Q)SARs to be used instead of testing when the 
following conditions are met: 


- results are derived from a (Q)SAR model whose scientific validity has been established, 


- the substance falls within the applicability domain of the (Q)SAR model, 


- results are adequate for the purpose of classification and labelling and/or risk 


assessment, and, 


- adequate and reliable documentation of the applied method is provided. 


REACH Annex XI also indicate that the Agency in collaboration with the Commission, Member 
States and interested parties shall develop and provide guidance in assessing which (Q)SARs 
will meet these conditions and provide examples. In the meantime, a database has been 
developed to provide information on QSAR models and their validity (JRC QSAR Model 
Database (QMDB) http://qsardb.jrc.it). In addition to replacing the need for testing, (Q)SAR 
results may also in some cases indicate the need for further testing. 


To apply the conditions of REACH Annex XI, it is important to distinguish between the validity of 
the (Q)SAR model, and the reliability and adequacy of an individual (Q)SAR estimate, and the 
appropriateness of the documentation associated with models and their predictions (see 
Section R.6.1 for detailed explanation).  


The extent to which valid (Q)SARs are available for the different REACH endpoints is variable 
and is an evolving situation, as an increasing number of models are being characterised and 
documented according to the OECD validation principles described below. Information on the 
status of (Q)SARs for specific endpoints is given in Chapter R.7. 


Valid (Q)SARs should be assessed for their applicability to the substance of interest, to 
determine the reliability of the QSAR estimate, and for their relevance to the regulatory purpose, 
to determine the adequacy of the (Q)SAR estimate. The adequacy of a (Q)SAR estimate (see 
Section R.6.1.5.4) takes into account the relevance and reliability of the (Q)SAR model and its 
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prediction for the substance of interest as well as completeness of the information generated by 
the model. 


A valid (Q)SAR is a model that has been characterised and documented according to the 
internationally agreed OECD Principles for the validation of (Q)SAR models. According to these 
principles, a (Q)SAR model that is proposed for regulatory use should be associated with a 
defined endpoint (principle 1), an unambiguous algorithm to ensure transparency in the model 
algorithm (principle 2), a defined domain of applicability (principle 3), and appropriate measures 
of internal performance and predictivity (principle 4). If possible, a mechanistic interpretation 
should also be provided, to add to the confidence in the model (principle 5). 


Taken together, these five principles form the basis of a conceptual framework for 
characterising (Q)SAR models. 


Preliminary guidance on how to characterise (Q)SARs according to the OECD validation 
principles is provided in this document (see Section R.6.1) This report was subsequently 
adopted, with minor revisions, by the OECD Member Countries and the Commission, as an 
OECD GD (OECD, 2007). 


Whether the prediction from a scientifically valid QSAR model is reliable depends, inter alia, on 
whether the substance is within the applicability domain (see also Section R.6.1.5.3). 
Consideration of the applicability domain may include: 1) descriptor domain - do the descriptor 
values of the chemical fall within defined ranges; 2) structural fragment domain - does the 
chemical contain fragments that are not represented in the model training set; 3) mechanistic 
domain - does the chemical of interest act according to the same mode or mechanism of action 
as other chemicals for which the model is applicable; and 4) metabolic domain - does the 
chemical of interest undergo transformation or metabolism, and how does this affect reliance on 
the prediction for the parent compound. 


The QSAR Model Reporting Format (QMRF) has been developed to provide a means of 
documenting (Q)SAR model characteristics in a transparent and consistent manner, in 
accordance with the OECD validation principles. Further information on QMRFs is given in 
Section R.6.1.9. In particular, the JRC QSAR Model Database (JRC QMDB) is being developed 
as a repository of quality-reviewed information on QSAR models and their validity. In this 
database, QSAR models will be linked with their corresponding QMRFs. Before developing a 
QMRF, the registrant should check whether it is already included in the JRC QMDB or other 


suitable source (e.g. OECD QSAR Toolbox2). If the appropriate QMRF for a given model is not 
already available, it will be necessary to develop one by applying the five validation principles 
and documenting the results. Since the general format of the QMRF is already defined, it is 
sufficient to fill this in with the appropriate information on the model. The ECB has developed a 
QMRF editor as a tool to facilitate the generation of new QMRFs. 


To be used as a replacement for experimental data, it is necessary, but not sufficient, for a 
(Q)SAR model to be valid. The (Q)SAR model should also be shown to be applicable to the 
substance of interest, to determine whether the model estimate is reliable for the intended 
purpose. Whereas the (Q)SAR model should be reported in the form of a QMRF, individual 
model predictions should be documented according to the (Q)SAR Prediction Reporting Format 
(QPRF). Further information on QPRFs is given in Section R.6.1.10, and in the JRC QMDB. 


QMRFs and QPRFs are important tools for documenting and reporting information on (Q)SARs 
and their estimates, respectively. It should be noted that these reporting formats are likely to 
evolve as experience is gained. 


                                                 


2 www.oecd.org/env/existingchemicals/qsar 
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The information in the QMRF and QPRF should be used when assessing whether a prediction 
is adequate for the purpose of classification and labelling and/or risk assessment. The 
assessment will also need to take into account the regulatory context. This means that the 
assessments of QSAR validity and QSAR estimate reliability need to be supplemented with an 
assessment of the relevance of the prediction for the regulatory purposes, which includes an 
assessment of completeness, i.e. whether the information is sufficient to make the regulatory 
decision, and if not, what additional (experimental) information is needed. The decision will be 
taken on a case-by-case basis (firstly by industry and then by the authorities working via an 
Agency Committee). See Section R.6.1 for more detailed guidance. 


(Q)SAR predictions may be gathered from databases (in which the predictions have already 
been generated and documented) or generated de novo through the applicable of available 
models. In the latter case, specialised expertise may be required. 


Up to date information on QSAR models, QMRF, QPRF, editors, and examples is available in 
the JRC QMDB: http://qsardb.jrc.it.  


R.4.3.2.2 Data obtained by grouping approaches 


Conclusions about the likely properties of a substance can also be based on the knowledge of 
the properties of one or more similar substances, by applying grouping methods.  More details 
of such methods are provided in Section R.6.2.  


REACH Annex XI Section 1.5 provides guidelines on the use of grouping of substances and 
read-across approaches. 


In this Guidance, the terms category approach and analogue approach are used to describe 
techniques for grouping chemicals, whilst the term read-across is reserved for a technique of 
filling data gaps in either approach. The term analogue approach is sometimes used when the 
grouping is based on a very limited number of chemicals. A chemical category is a group of 
chemicals whose physico-chemical and human health and/or environmental toxicological 
properties and/or environmental fate properties are likely to be similar or follow a regular pattern 
as a result of structural similarity (or other similarity characteristic). In principle, more members 
are generally present in a chemical category, enabling the detection of trends across endpoints. 


As with (Q)SARs, grouping approaches can be used to indicate either the presence or the 
absence of an effect. 


Grouping approaches avoid the need to test all members of the group for all endpoints of 
interest, thereby reducing costs and animal testing. Additional benefits are described in Section 
R.6.2. 


The assessment of chemicals by using a category approach differs from the approach of 
assessing them on an individual basis, since the effects of the individual chemicals within a 
category are assessed on the basis of the evaluation of the category as a whole, rather than 
based on measured data for any one particular substance alone. 


11 



http://qsardb.jrc.it/





Chapter R.4: Evaluation of available information  


The category approach has been applied successfully under the EU classification system, 
where all similar substances (sometimes identifying all the individual substances, sometimes 


leaving them as a generic group) are expected to have the same property as the substance3. 
Categories have also been developed in the context of the OECD HPV Chemicals Programme 
(www.oecd.org/env/existingchemicals/qsar). Within a chemical category, data gaps may be 
filled by applying one or more of three general approaches: a) read-across; b) trend analysis 
(i.e. use of internal models, purposefully developed from the underlying data of the category); 
and c) use of external models (e.g. QSARs, Quantitative Activity-Activity Relationships (QAARs) 
and expert systems that were not specifically developed in the context of the category). 


Read-across is a technique for data gap filling in which information for one or more source 
chemicals is used to make a prediction for a target chemical, which is considered to be similar in 
some way. Read-across can be used to fill data gaps in the context of both the analogue 
approach and the wider category approach. 


The chemical category approach is, by its very nature, a Weight of Evidence approach, since it 
integrates estimated and experimental data, and involves expert judgement. The category 
approach also provides a means of strategic testing. The biggest challenge in this approach 
lays in defining the category itself (its underlying rationale/mechanistic basis) and in particular its 
boundaries. 


The wider category approach is considered to be more robust than simple analogue 
approaches, which are more limited, ad-hoc ways of comparing small numbers of substances. 
As the number of possible chemicals being grouped into a category increases, the potential for 
developing hypotheses for specific endpoints and making generalisations about the trends 
within the category will also increase, and hence increase the robustness of the evaluation. 


When applying the category approach, the robustness of the overall category is assessed, 
rather than the reliability for an individual substance (since in some cases, individual substances 
may display exceptional behaviour). Thus, the adequacy (relevance and reliability) of the 
approach needs to be assessed for individual substances of interest. 


Grouping approaches can be used directly to fulfil information requirements in REACH, provided 
a number of conditions are met. Although REACH makes no explicit reference to the need for 
validation for grouping approaches, it will be necessary for the industry registrant making use of 
a grouping method to provide a scientific justification and to demonstrate that the grouping 
approach used is adequate for the regulatory purpose (classification and labelling and/or risk 
assessment). Guidance on how to demonstrate the adequacy of grouping approaches is 
provided in Section R.6.2.4.1. Furthermore, appropriate documentation of the grouping 
approach must be provided in the form of a suitable reporting format, as also described in 
Section R.6.2.6. 


                                                 


3 Under EU legislation, these categories are the group entries in Annex VI of the CLP Regulation.  
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R.4.3.3 Human data 


The evaluation and use of information derived from studies in humans usually requires more 
elaborate and in-depth critical assessment of the reliability than animal data (WHO, 1983). Four 
major types of human data may be submitted (1) analytical epidemiology studies on exposed 
populations, (2) descriptive or correlation epidemiology studies, (3) case reports and (4) in very 
rare, justified cases controlled studies in human volunteers. 


Analytical epidemiology studies (1) are useful for identifying a relationship between human 
exposure and effects such as biological effect markers, early signs of chronic effects, disease 
occurrence, or mortality and may provide the best data for risk assessment. Study designs 
include: 


- Case-control (case-referent) studies, where a group of individuals with (cases) and 


without (controls/referents) a particular effect are identified and compared to determine 


differences in exposure in the recent or more distant past; 


- Cohort studies, where groups of variously exposed and non-exposed individuals are 


identified and differences between the groups in effect occurrence over time are studied; 


- Cross-sectional studies, where a population (e.g. a workforce) is studied, so that morbidity 


at a given point in time can be assessed in relation to concurrent exposure. 


The strength of the epidemiological evidence for specific health effects depends, among other 
things, on the type of analyses and on the magnitude and specificity of the response. 
Confidence in the findings is increased when comparable results are obtained in several 
independent studies on populations exposed to the same agent under different conditions. In 
general, cohort studies provide stronger evidence than case-control studies, because exposure 
is assessed independently of the health status or outcome of the subjects in the study. Other 
characteristics that support a causal association are presence of a dose-response association, 
a consistent relationship in time and (biological) plausibility. 


Criteria for assessing the adequacy of epidemiology studies include the proper selection and 
characterisation of the case and control groups (in case-control studies), adequate 
characterisation of exposure, sufficient length of follow-up for disease occurrence (in cohort 
studies), valid ascertainment of effect, proper consideration of biases and confounding factors. 
Assessment of adequacy of the studies should be conducted by epidemiologists by training. 


Due to both uncertainties in epidemiological studies and true variability in the association 
between exposure and health outcomes within and among human populations, the available 
body of epidemiological evidence should be systematically reviewed and, if possible, combined. 
A Weight of Evidence approach is essential for risk assessment based on epidemiological data 
to (a) assess (sources of) heterogeneity across the studies and (b) increase statistical stability 
of the risk estimates. The best option to combine and summarise epidemiological data is a 
pooled analysis of the original data sets of the contributing studies. A meta-analysis based on 
published study results is a good, but somewhat more restricted alternative. 


A comprehensive guidance of both the evaluation and use of epidemiological evidence for risk 
assessment purposes is provided by Kryzanowski et al (WHO 2000). 
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Descriptive epidemiology studies (2) examine differences in disease rates among human 
populations in relation to age, gender, race, and differences in temporal or environmental 
conditions. These studies are useful for identifying areas for further research but are not very 
useful for risk assessment. Typically these studies can only identify patterns or trends in disease 
occurrence over time or in different geographical locations but cannot ascertain the causal 
agent or degree of human exposure. 


Case reports (3) describe a particular health condition in an individual or a group of individuals 
who were exposed to a substance. They may be particularly relevant when they demonstrate 
effects which cannot be observed in experimental animal studies. In many such studies, 
information is lacking on critical aspects such as substance identity and purity, exposure, health 
status of the persons exposed and even the symptoms reported; thorough assessment of the 
reliability and relevance of case reports is therefore necessary. Case reports also trigger 
analytical studies. 


When they are already available, well-conducted controlled human exposure studies (4) in 
volunteers, including low exposure toxicokinetics studies, can also be used in risk assessment. 
However, few human experimental toxicity studies are available due to the practical and ethical 
considerations involved in deliberate exposure of individuals. Such studies, e.g. studies carried 
out for the authorisation of a medical product, have to be conducted in line with the World 
Medical Association Declaration of Helsinki, which describes the general ethical principles for 
medical research involving human subjects (World Medical Association, 2000). 


Criteria for a well-designed experimental study include the use of a double-blind study design, 
inclusion of a randomised control group, sufficient duration of exposure and an adequate 
number of subjects to detect an effect. A meta-analysis of available similar, even small, studies 
is a good option. 


It is emphasised that testing with human volunteers is strongly discouraged, but when there are 
good quality data already available they should be used as appropriate, in well justified cases. 


R.4.4 Evaluation and Integration of all available Information 
including Weight of Evidence 


Within the REACH legislation, the so-called Weight of Evidence (WoE) approach is a 
component of the decision-making procedure on substance properties and thus an important 
part of the chemical safety assessment. 


The term WoE does neither constitute a scientifically well-defined term nor an agreed formalised 
concept characterised by defined tools and procedures (Weed, 2005). Nevertheless, from daily 
life everybody is familiar with the essence of Weight of Evidence reasoning and its basic 
mechanism may be regarded as a matter of commons sense. 


An evidence based approach involves an assessment of the relative values/weights of different 
pieces of the available information that has been retrieved and gathered in previous steps. To 
this end, a value needs to be assigned to each piece of information. These weights/values can 
be assigned either in an objective way by using a formalized procedure or by using expert 
judgement. The weight given to the available evidence will be influenced by factors such as the 
quality of the data, consistency of results/data, nature and severity of effects, relevance of the 
information for the given regulatory endpoint. In all cases the relevance and reliability and 
adequacy for the purpose have to be considered.  


Examples of tools to identify the quality include the Klimisch scores (for toxicological studies, 
see also Section R.4.2), Hills criteria for evaluation of epidemiological data in Hill (1965), 
ranking of chemicals on their endocrine potential (Calabrese et al, 1997), evaluation of ecologic 
risk (Menzie et al, 1996). 
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An evidence based approach may imply formalised decision schemes where explicit rules for 
weighing information elements have been established. After having assessed/ranked the quality 
of the individual components the next step should be the integrating, comparing and putting 
together all information pieces with their relative values or weights and drawing a conclusion. 
This often includes expert judgement. 


In the GHS, an evidence based approach is given a prominence for classification. All available 
information that can contribute to the determination of classification for an endpoint is 
considered together. Included is information such as epidemiological data and case reports in 
humans, and specific studies along with the sub-chronic, chronic and special study results in 
animals that provide relevant information, etc. 


In REACH there will also be cases where data from sources other than tests specifically 
addressing an endpoint can provide valuable information. In addition, it is reasonable to expect 
that there will be cases where several pieces of inadequate data on a given REACH endpoint 
may exist. For example there may be several repeated dose studies available on a chemical, 
none of which would be acceptable by itself due to some deficiency (e.g. small group sizes, 
insufficient number of dose groups, insufficient parameters, etc). Collectively, however, the 
different studies show effects in the same target organ at approximately the same dose and 
time. If a rationale is given to show that such data adequately describe the REACH endpoint of 
concern, further information on that particular endpoint may not be necessary. 


The way the Weight of Evidence is implemented is case-dependent. It is influenced by the 
relation between the amount of information needed and the importance of the decision to be 
taken and also by the likelihood of, and consequences for, the decision based on that 
information being wrong. It is important to document and communicate how the evidence based 
approach was used in a reliable, robust and transparent manner. 
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PREFACE 


This document describes the information requirements under REACH with regard to substance 
properties, exposure, use and risk management measures, and the chemical safety assessment. It 
is part of a series of guidance documents that are aimed to help all stakeholders with their 
preparation for fulfilling their obligations under the REACH regulation. These documents cover 
detailed guidance for a range of essential REACH processes as well as for some specific scientific 
and/or technical methods that industry or authorities need to make use of under REACH. 


The guidance documents were drafted and discussed within the REACH Implementation Projects 
(RIPs) led by the European Commission services, involving stakeholders from Member States, 
industry and non-governmental organisations. After acceptance by the Member States Competent 
Authorities the guidance documents had been handed over to ECHA for publication and further 
maintenance. Any updates of the guidance are drafted by ECHA and are then subject to a 
consultation procedure, involving stakeholders from Member States, industry and non-
governmental organisations. For details of the consultation procedure, please see: 


http://echa.europa.eu/doc/FINAL_MB_30_2007_Consultation_procedure_on_guidance.pdf 


The guidance documents can be obtained via the website of the European Chemicals Agency 


http://echa.europa.eu/reach_en.asp 


Further guidance documents will be published on this website when they are finalized or updated. 
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explained how “no release” and hence exclusion of 
exposure can be demonstrated. The guidance text 
included here matches the corresponding section in 
the Guidance on Substances in Articles. 


 


 5.1.5.3 
(previously 
5.1.5.5 


Adaptation to revised Annex XI  


 5.1.6.1 Sections 5.1.6.1 and 5.1.6.2 have been merged 
under the heading documentation, highlighting that 


 


 







     


 


Version Section Change made Date 


column 2 and Annex XI adaptation differ regarding 
the documentation requirements.  


Updating of references to the exposure scenario 
format. 


V.02 R.5.1.1.  Paragraph has been updated on terminology 
references 


August 
2010 


 R.5.1.3.1 The paragraph has been revised concerning 
justification of Annex XI section 3.2 ( c ) 


 


 R. 5.1.5.3 The reference to TTC and cut-off values has been 
removed 


 


V.03 R.5.1.5.2.2 The paragraph has been deleted. A reference is 
made to the updated ‘Guidance on  Intermediates’  


October 
2010 


 Figure R5-1 The reference to the qualitative and quantitative 
route has been removed, the terminology qualitative 
route has been rephrased and clarified accordingly 
in footnote 3. 


 


 R5.2.1.4 The section has been slightly updated  


V.04 R.5.1.1 The terminology “adaptation” has been reviewed in 
the draft guidance V.04. If reference is only made to 
the omission of testing (e.g. Annex XI, section 3, or 
the sections in column 2 that address an omission 
of the information) then the reference to “omission” 
(=waiving) is used. The phrase in bold in Section R 
5.1.1 has been rephrased. 


November 
2010 


V.04 R. 5.1.4.1 One phrase has been deleted  


V.04 R 5.2.1.4 The section has been rephrased again as was done 
earlier in V.02 


 


V.04 Appendix 1 A title has been inserted  


V. 2 R.5.1.1 A footnote has been inserted  December 
2010 


V. 2 R 5.1.3.2  The paragraph has been revised in order to  align 
with the ‘Guidance on Intermediates’ version 2 


December 
2010 


V. 2 References The chapter is removed, as references were not 
adequate any more. Footnote 4 has been inserted 
as the only remaining reference. 


December 
2010 


V.2.1. General Corrigendum replacing references to DSD/DPD by 
CLP references 


Editorial changes 


December 
2011 







     


Convention for citing the REACH regulation 


Where the REACH Regulation is cited literally, this is indicated by text in italics between quotes. 


Table of Terms and Abbreviations 


See Chapter R.20  
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R.5 ADAPTATION OF INFORMATION REQUIREMENTS  


This Chapter includes guidance on the different options under REACH to adapt information 
requirements. Section R.5.1 deals with exposure based adaptation and triggering of information 
needs. Section R.5.2 provides an overview on the adaptations under Annex XI section 1 when 
testing does not appear scientifically necessary, and Annex XI section 2 when testing is technically 
not possible. 


It should be noted that although this Guidance will provide assistance in developing the reasoned 
justification for derogations/adaptation from the standard testing regime, in certain cases available 
data showing hazardous effects could trigger the need for additional information, including testing. 


R.5.1 Exposure Based Adaptation and Triggering of Information 
Requirements 


R.5.1.1 Aim of this Section 


REACH requires the generation of information on the intrinsic properties of substances through 
testing and by other means: read-across from structurally related compounds and the use of 
QSARs, and by alternatives to animal testing such as in vitro methods. In situations where human 
or environmental exposure is absent or so low that additional effects information will not lead to 
improvement of risk management, exposure-based adaptation may be considered. This is included 
in step 2 of the general framework on generation of information (see Section B.2.2 and Chapter 
R.2).  


REACH provides for the option that information requirements may be adapted based on the 
justification  


 that exposure is absent or not significant (Annex XI, section 3.2(a) (i); Annex VIII column 2 
section 8.6.1 and 8.7.1) or unlikely (Annex IX column 2 section 9.4) or,  


 that strictly controlled conditions (Annex XI section 3.2 (b)) apply for the whole life cycle1 of the 
substance (including the waste stage),  


 and for substances incorporated into an article that the substance is not released during the 
whole life cycle and that the likelihood of exposure of man or the environment is negligible 
(Annex XI section 3.2 (c ) (i) and 3.2 (c ) (ii)). 


These provisions were included to avoid unnecessary animal testing. Based on adequate 
information on exposure, release and fulfilment of strictly controlled conditions, a decision can be 
taken whether it is possible to omit certain testing, or if further testing should be proposed, or if 
more stringent risk management measures (RMMs)/operational conditions (OCs) need to be 
introduced. Exposure based adaptation (EBA) in this context is defined as a deviation from 
the standard information requirement at the actual tonnage level based on exposure 
arguments.  The terminology ‘adaptation’ comprises all types of modifications of the 
standard information requirements, including omissions, triggering, replacement or other 
adaptations. The term ‘omission’ (=waiving) is used when on the basis of specific rules in 
Annex XI, section 3, or the sections in column 2 of Annex VII-X testing may be omitted.  


Contrary to adaptation, additional testing can be triggered if the chemical safety assessment 
indicates the need to investigate further the effects on humans or the environment. This is an 


                                                 
1 For more information on ‘whole life cycle’ please consult Part D ‘Exposure Scenario Building’ of the Guidance on 
Information Requirements and Chemical Safety Assessment http://guidance.echa.europa.eu/guidance_en.htm  
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integrated part of the chemical safety assessment and the possible iterations to demonstrate 
control of risks.  


This Guidance addresses exposure based adaptation (EBA), its terminology and guiding principles 
(Section R.5.1.3), the conditions for EBA (Section R.5.1.4), and how adaptation should be justified 
(Section R.5.1.5). Section R.5.1.6 explains how EBA should be documented in the IUCLID5 
dossier and the chemical safety report, when the documentation needs updating and how to 
communicate EBA in the supply chain. Section R.5.1.7 provides a brief overview on exposure 
triggered testing. 


R.5.1.2 Introduction to exposure based adaptation 


Column 1 of the Annexes VII to X of REACH specifies the standard information requirements for 
the given endpoints. These standard requirements may be omitted, triggered, replaced or adapted 
based on the rules stated in column 2 of these Annexes.  


In addition the revised Annex XI section 3
2
 allows registrants, under certain conditions, to omit 


testing in accordance with sections 8.6 and 8.7 of Annex VIII and in accordance with Annex IX and 
Annex X, based on the exposure scenario(s) and corresponding exposure estimates documented 
in the chemical safety report. 


Adaptation can be based on two routes and needs to be adequately justified and documented:  


 EBA based on column 2 of Annexes VIII-X: A qualitative argumentation3 can be applied 
when it is argued that exposure is absent or not significant, e.g. due to the specific uses of 
a substance. In most of these cases, a weight of evidence approach is needed to justify 
adaptation (see Section R.4.4 and Chapter R.7). 


 Omission of testing based on the general rules for adaptation of the standard testing 
regime laid down in Annex XI section 3: Here it is stated that ‘testing in accordance with 
Sections 8.6 and 8.7 of Annex VIII and in accordance with Annex IX and Annex X may be 
omitted, based on the exposure scenario(s) developed in the Chemical Safety Report’. 
The justification shall be based on a exposure assessment in accordance with section 5 of 
Annex I (see Section R.5.1.5). 


Any adaptation for a specific endpoint has to be documented in the IUCLID 5 dossier. When the 
argumentation is built on the use of exposure scenarios and related exposure estimates, the 
documentation in IUCLID 5 has to refer to the chemical safety report. 


R.5.1.3 Guiding principles for exposure based adaptation 


R.5.1.3.1 Terminology on adaptation 


A variety of terms in relation to exposure based adaptations is used in column 2 of Annexes VIII-X 
and in the revised Annex XI section 3. The precise wording is given in Section R.5.1.4.  


 Column 2 adaptations are to be justified with the absence of exposure (‘relevant exposure 
can be excluded’ or ‘no exposure’), or exposure being unlikely (i.e. not ‘absent’ or 
‘excluded’), or not significant (‘limited exposure’, ‘no significant exposure’).  


                                                 


2 Commission Regulation (EC) No 134/2009 of 16 February 2009 amending Regulation (EC) No 1907/2006 of the 
European Parliament and the Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals 
(REACH) as regards Annex XI, Official Journal L046, 17/02/2009 P. 0003-0005 


3 In a qualitative assessment DNEL and PNEC are not available and hence numerical quantification of risk is not 
possible. Nevertheless in qualitative assessment some quantitative steps (e.g. quantification of residual release) may be 
present.  


 


9 







Chapter R.5: Adaptation of information requirements Version 2.1 – December 2011 
     


 The revised Annex XI section 3.2(a) requires exposure to be ‘absent’ or ‘not significant’, 
supported by a demonstration that the predicted exposure is always well below a relevant 
DNEL/PNEC.  


 The revised Annex XI section 3.2(b) and (c)(iii) requires the uses to take place under 
“strictly controlled conditions” (see Article 18(4)(a) to (f)) throughout manufacture and use 
of the substance, including the waste treatment following from these life cycle stages. 


 The revised Annex XI section 3.2(c) requires that “no release” should occur during the life 
cycle of substances incorporated into articles and that the “likelihood of exposure” to man 
and environment is “negligible” (= absence of exposure). 


From this terminology overview, the underlined words will be used in this Guidance to characterise 
the different exposure situations (see also NOIS 20074). In summary: 


Exposure based adaptations may be appropriate under the following conditions: 


i) exposure is absent (= exposure excluded) or not significant throughout the whole life 
cycle of the substance for manufacture and all identified uses or 


ii) when strictly controlled conditions apply throughout the life cycle of the substance 
for manufacture and all uses and 


iii) no releases from the article life cycle stage (and subsequent waste life stage) is to be 
expected and consequently there is a negligible likelihood of exposure. Situation iii) 
only applies to substances incorporated into articles.  


Annex XI section 3.2 (a) requires that the absence or insignificance of exposure is underpinned by 
the derivation of a risk characterisation ratio (quantitative assessment).  


If the justification is based on Annex XI section 3.2 (b) or (c) a qualitative assessment
5
 is expected 


to include three elements: the description of operational conditions and risk management 
measures in all related exposure scenarios; the quantification of the resulting release/exposure for 
all routes; and a qualitative statement why the release is low enough. For guidance on how to fulfil 
the requirements of strictly controlled conditions, please see the Guidance on intermediates. 


The justification may be checked in the compliance check of registration dossiers as described in 
Article 41(1)(b). 


In order to justify for a certain endpoint the omission of the standard information requirement, a 
high level of confidence is needed to demonstrate no or no significant exposure or no release.  


R.5.1.3.2 Risk considerations for exposure based adaptation  


The interpretation in this guidance document is that exposure-based adaptation of information 
requirements under REACH should take into account available knowledge on i) substance 
physicochemical properties, ii) hazard information covering a certain endpoint, iii) the conditions of 
use and iv) the expected releases and/exposure under these conditions.  


                                                 


4 NOIS (2007). Interpretations of exposure based waiving and exposure based triggering of testing within REACH -A 
discussion paper within the Nordic projects on Information Strategies (NOIS). 


5 The terms qualitative and quantitative are referring to risk assessment.  Quantitative assessments imply a quantification 
of risk based on the ratio between estimated exposure and DNEL/PNEC. In a qualitative assessment DNEL and PNEC 
are not available and hence numerical quantification of risk is not possible. Nevertheless in qualitative assessment some 
quantitative steps (e.g. quantification of residual release) may be present. More information on demonstrating strictly 
controlled conditions can be found in the Guidance on intermediates (http://guidance.echa.europa.eu/guidance_en.htm) 
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If testing is omitted based on Annex XI section 3, a qualitative or quantitative risk characterisation 
is required, based on a exposure assessment according to Annex 1:  


 The qualitative risk characterisation establishes control of risk by demonstrating that i) 
strictly controlled conditions apply or ii) that no releases are to be expected, and thus the 
likelihood of exposure is negligible.  


 A quantitative risk characterisation establishes control of risk by demonstrating that the risk 
characterisation ratio is well below 1, taking full account of the increased uncertainty 
resulting from the omission of the information requirement, and that DNEL or PNEC is 
relevant and appropriate both to the information requirement to be omitted and for risk 
assessment purposes.  


Exposure assessment and risk characterisation is required independent of whether the substance 
meets the criteria for any of the hazard classes or categories, or is assessed as having properties 
listed in Article 14(4) of the REACH Regulation, as amended from 1 December 2010 by Article 
58(1) of Regulation (EC) No 1272/2008 (CLP Regulation), namely: 


 hazard classes 2.1 to 2.4, 2.6 and 2.7, 2.8 types A and B, 2.9, 2.10, 2.12, 2.13 
categories 1 and 2, 2.14 categories 1 and 2, 2.15 types A to F; 


 hazard classes 3.1 to 3.6, 3.7 adverse effects on sexual function and fertility or on 
development, 3.8 effects other than narcotic effects, 3.9 and 3.10; 


 hazard class 4.1; 


 hazard class 5.1; 


 PBT/vPvB properties, 


 


There is the trade-off between doing the testing and obtaining better information on exposure to 
provide a qualitative or quantitative justification for EBA. For adaptation of some endpoints 
(especially for environmental effects from long-term exposure) existing hazard information may 
allow derivation of threshold levels or reference levels since data from short-term exposure or 
physico- chemical properties might be used for extrapolation. For other endpoints (e.g. repeated 
dose toxicity and/or reproductive toxicity at Annex VIII levels) existing toxicity data may not allow 
such extrapolation.  


When human or environmental exposure can be excluded it is relatively simple that due to absent 
or no significant exposure to a substance, the derivation of a DNEL or PNEC for a specific 
endpoint, environmental compartment or spheres is superfluous since the outcome of the risk 
assessment will in any case be no significant risk. When exposure is low, the conclusion of ‘no 
concern’ in relation to a specific endpoint needs to be based on the characterisation of risk 
associated with this level of exposure.  


The argumentation for EBA referring to column 2 is in principle the same as for Annex XI section 
3.2. However, the justification for Annex XI section 3.2 has to be done based on the exposure 
scenario(s) developed in the CSR, whereas for the justification of column 2 this is not required.  


R.5.1.3.3 Adaptation needs consideration of the entire life cycle of a chemical 


In any EBA case, all relevant stages in the life-cycle of a chemical should be taken into account for 
a valid justification of adaptation (see Section R.5.1.5). A prerequisite for EBA is the collection and 
evaluation of available knowledge regarding all uses of the substance and on the conditions of use 
(operational conditions and risk management) over the whole life cycle (including the waste stage). 
Extensive and detailed knowledge of exposure throughout the life cycle for human and 
environmental exposure is essential for exposure based adaptation. Depending on the type 
information requirement that is adapted, occupational exposure, consumer exposure and human 
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exposure via the environment as well as exposure of all environmental compartments may need to 
be considered. If exposure can be excluded for a specific use (e.g. no consumer exposure) the 
whole life-cycle still has to be considered for exposure of workers in order to determine if 
adaptation for a specific endpoint is appropriate.  


R.5.1.4 Exposure-based adaptation options 


R.5.1.4.1 Column 2 adaptations of Annexes VIII to X  


Annexes VI to X specify the standard information requirements for registration purposes. The 
following exposure-based adaptation options exist, generally without precedence or priority of 
column 2 of Annexes VIII to X over Annex XI section 3 or vice versa. It is possible to omit testing in 
accordance with adaptations in column 2 of Annexes VIII to X, and Annex XI section 3, provided 
the conditions laid down in that column are met.  


Human hazard  


 In Annex VIII, repeated dose toxicity (28-day study, section 8.6) and reproductive toxicity 
testing (section 8.7) may be omitted if ‘relevant human exposure can be excluded in 
accordance with Annex XI section 3’. 


 In Annex IX, a sub-chronic toxicity study (90 day, section 8.6.2) may be omitted if ‘the 
substance is unreactive, insoluble and not inhalable and there is no evidence of absorption 
and no evidence of toxicity in a 28-day "limit test", particularly if such a pattern is coupled with 
limited human exposure’.  


 In Annex IX, a reproductive toxicity test (section 8.7) may be omitted if the following 
combination applies: ‘the substance is of low toxicological activity (no evidence of toxicity seen 
in any of the tests available), it can be proven from toxicokinetic data that no systemic 
absorption occurs via relevant routes of exposure (e.g. plasma/blood concentrations below 
detection limit using a sensitive method and absence of the substance and of metabolites of 
the substance in urine, bile or exhaled air) and there is no or no significant human exposure’. 


 In Annex X, the same conditions for exposure-based omission of reproductive toxicity (section 
8.7) testing as in Annex IX (section 8.7) apply. 


Environmental hazard/fate 


 In Annex IX one of the arguments given for omitting simulation studies on terrestrial (section 
9.2.1.3) or sediment-organisms (section 9.2.1.4) is ‘if direct and indirect exposure of 
[soil][sediment] is unlikely’. 


 In Annex IX, bioaccumulation testing of fish (section 9.3.2) may be omitted if ‘direct and 
indirect exposure of the aquatic compartment is unlikely’. 


 In Annex IX, toxicity testing with soil organisms (section 9.4) may be omitted ‘if direct and 
indirect exposure of the soil compartment is unlikely’. 


 In Annex X, long-term toxicity tests with soil organisms (section 9.4) may be omitted ‘if direct 
and indirect exposure of the soil compartment is unlikely’. 


R.5.1.4.2 Substance-tailored exposure-driven testing (Annex XI Section 3) 


 Section 3 of the revised Annex XI gives a possibility to omit certain testing based on an 
exposure scenario(s) developed as a part of a CSA. It can be applied starting from Annex VIII 
requirements (substances imported or produced starting at 10 t/y) with the following 
conditions: Testing according to Annex VIII (only sections 8.6 and 8.7), Annex IX and Annex X 
may be omitted, based on exposure scenario(s) developed in the Chemical Safety Report. In 
all cases, adequate justification and documentation shall be provided. The justification shall be 
based on an exposure assessment in accordance with section 5 of Annex I and be consistent 
with one of the criteria a) to c) of section 3.2 of Annex XI: 
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 “[...] (a) the manufacturer or importer demonstrates and documents that all of the 
following conditions are fulfilled: 


(i) the results of the exposure assessment covering all relevant exposures 
throughout the life cycle of the substance demonstrate the absence of or no 
significant exposure in all scenarios of the manufacture and all identified uses 
as referred to in Annex VI section 3.5; 


(ii) a DNEL or a PNEC can be derived from results of available test data for the 
substance concerned taking full account of the increased uncertainty resulting 
from the omission of the information requirement, and that DNEL or PNEC is 
relevant and appropriate both to the information requirement to be omitted and 


for risk assessment purposes
6
; 


(iii) the comparison of the derived DNEL or PNEC with the results of the 
exposure assessment shows that exposures are always well below the derived 
DNEL or PNEC. 


(b) where the substance is not incorporated in an article the manufacturer or importer 
demonstrates and documents for all relevant scenarios that throughout the life cycle 
strictly controlled conditions as set out in Article 18(4)(a) to (f) apply; 


(c) where the substance is incorporated in an article in which it is permanently 
embedded in a matrix or otherwise rigorously contained by technical means, it is 
demonstrated and documented that all of the following conditions are fulfilled: 


(i) the substance is not released during its life cycle; 


(ii) the likelihood that workers or the general public or the environment are 
exposed to the substance under normal or reasonably foreseeable conditions of 
use is negligible; and 


(iii) the substance is handled according to the conditions set out in Article 
18(4)(a) to (f) during all manufacturing and production stages including the 
waste management of the substance during these stages”. 


It is important to clearly justify and document all adaptations in a transparent way in the Chemical 
Safety Report. 


R.5.1.4.3 Exclusion of exposure according to Article 7(3) 


For substances contained in articles which shall be notified according to Article 7(2), the article 
producer or importer may be exempted from the notification requirement if exposure of humans 
and the environment can be excluded during normal or foreseeable conditions of use, including 
disposal (Article 7(3)). Normal and foreseeable conditions include cleaning operations and 
maintenance. The suitable arguments for justifying the exclusion of exposure under Article 7(3) 
(see Section 6.3 of the Guidance on requirements for substances in articles) correspond to the 
adaptation condition iii) in Section R.5.1.3.1 of this document, which are further explained in 
Section R.5.1.5.3.2. Despite the differences in the regulatory context, the justifying arguments and 
supporting evidence are the same. 


                                                 


6 ““[...]For the purpose of subparagraph 3.2(a)(ii), without prejudice to column 2 of Section 8.7 of Annexes IX and X, a 
DNEL derived from a screening test for reproductive/developmental toxicity shall not be considered appropriate to omit a 
prenatal developmental toxicity study or a two-generation reproductive toxicity study”. For the purpose of subparagraph 
3.2(a)(ii), without prejudice to column 2 of section 8.6 of Annexes IX and X, a DNEL derived from a 28-day repeated 
dose toxicity study shall not be considered appropriate to omit a 90-day repeated dose toxicity study.”“ 
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R.5.1.5 Justification for exposure based adaptation 


R.5.1.5.1 Collection of hazard and exposure information (Workflow) 


A framework to systematically consider the different options for developing adaptation 
argumentation and documentation is presented in Figure 5.1.  


STEP 1 


The assessment starts when the initial hazard information has been collected. All available hazard 
information should be evaluated before deciding on adaptation.  


Then the life-cycle of the substance and the uses in the market of the substance have to be 
explored, based on existing in-house information and information collected from downstream 
users. The different uses can be described based on the use descriptor system in Chapter R.12.  


The next thing to do is to systematically consider exposure routes and potential exposure of 
humans or the environment. Exposure of humans or environmental compartment may be absent 
and could be a reason for omission of a specific test. However, exposure may still be an issue 
during the remainder of the life-cycle implying that the information requirement would still be 
required. Detailed information should be collected for lifecycle steps which may trigger exposure 
related to specific populations or targets (occupational, environmental, consumer exposure and 
exposure of humans via the environment) before an information requirement can be adapted: 


 Use of a substance on its own, in mixtures or in articles: manufacture of substances or 
production of articles, synthesis, processing aid etc., and resulting waste stages. 


 Incorporation of the substance into articles and resulting service-life and waste stages. 


In addition, the operational conditions and risk management measures that apply to the identified 
uses of a substance should be considered, since these are used to document the exposure 
situation. As a general rule it will be difficult to justify EBA for a substance with a wide spectrum of 
uses since it will be difficult to demonstrate that the pre-requisites for EBA as described in section 
5.1.3 are fulfilled for all these uses throughout the life-cycle. In addition, it will be difficult to justify 
EBA if monitoring data indicate exposure of the general population to a substance. Also, sufficient 
justification, including DNEL/PNEC derivation will be needed why the registrant has chosen the 
option a) under Annex XI, section 3.2.(a), to adapt the relevant information requirements. 
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Figure R. 5-1: Flow diagram for deciding on exposure-based adaptation (EBA)  
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16 


Please note that the footnote to Annex XI, section 3.2 (a)(ii)
7
 significantly limits the applicability of 


the quantitative justification for omitting the testing in accordance with Sections 8.6 and 8.7 of 
Annex VIII and in accordance with Annex IX and Annex X.  


STEP 2 


The next step is to define if adaptation of an information requirement is appropriate and under 
which conditions (see Section R.5.1.4). The registrant should decide if adaptation is based on 
column 2 entries to Annex VIII-X or on Annex XI entries.  


If adaptation conditions do not apply, the normal procedure is followed in the hazard assessment 
for the relevant endpoint(s), see Chapter R.7. 


R.5.1.5.2 Justification for Column 2 and Annex XI section 3.2 (b) (c) exposure-based 
adaptation  


For all justifications, it is key that it will be documented on what grounds the adaptation is applied 
(reference to respective legal basis in REACH), and how the conclusion to adapt the information 
requirement based on exposure information was reached, e.g. can the adaptation be documented 
on qualitative arguments (Column 2 adaptations and Annex XI section 3.2 (b)(c)). As part of a 
qualitative argumentation, a reference to (semi-)quantitative information demonstrating absent or 
non significant exposure, no leaching etc. may need to be included, or a reference can be made to 
already existing studies with appropriate quantitative information. Measurements could be used in 
a qualitative assessment to show that exposure potential is not significant.  


Several possible situations are listed in Box 1 that are starting points to evaluate if exposure based 
adaptation can be justified. A few examples are provided in Box 2 to give an indication of the 
justification of EBA.  


Adaptation may be appropriate if the justification documents that a substance is handled under 
strictly controlled conditions (including rigorous containment) during its manufacture and industrial 
use, that there is no dispersive use and no consumers’ exposure. Such strictly controlled 


conditions
8
 are for example mentioned in the requirements for handling transported isolated 


intermediates (Article 18(4)). 


Where measured exposure data are included, then at a minimum these need to be described by 
European or national standards (or referred to the source where this is documented). Further 
guidance on measurements on exposure is given in the chapters on exposure (see Chapters D.5, 
R.14 to R.18). This could include the description of the number of samples, frequency of sampling, 
and basic sample statistics. 


 


                                                 


7 “[...]For the purpose of subparagraph 3.2(a)(ii), without prejudice to column 2 of Section 8.7 of Annexes IX and X, a 
DNEL derived from a screening test for reproductive/developmental toxicity shall not be considered appropriate to omit a 
prenatal developmental toxicity study or a two-generation reproductive toxicity study”. For the purpose of subparagraph 
3.2(a)(ii), without prejudice to column 2 of section 8.6 of Annexes IX and X, a DNEL derived from a 28-day repeated 
dose toxicity study shall not be considered appropriate to omit a 90-day repeated dose toxicity study.”  
 
8 http://guidance.echa.europa.eu/guidance_en.htm. 



http://guidance.echa.europa.eu/guidance_en.htm





Chapter R.5: Adaptation of information requirements Version 2.1 – December 2011 
     


Box 1. Situations that are starting points to evaluate if exposure-based adaptation can be 
justified  


 


Specific use or limited emissions, e.g. 


  Certain uses are excluded, e.g.: documentation shows that  consumer use is excluded  


 Demonstration that emissions to certain environmental compartments are excluded (e.g., air 
emissions are limited because the substance is a solid and no significant dusts or fumes are 
formed  


 Demonstration of no significant exposure or likelihood of exposure is negligible, due to e.g. low 
releases to the substance, for instance due to a combination of substance properties (low 
vapour pressure, solids etc.) and ‘no significant emissions’ due to low emission rates and/or 
tonnage, low frequency of use, low amounts/concentrations handled etc. 


 


Specific operational conditions and risk management , e.g. 


Use in strictly controlled conditions (e.g. according to Article 18(4)), leading to no or minimised 
release/ exposure, that should be argued in a quantitative way. 


 


Intensity of use (duration, frequency), e.g. 


Low frequency and low duration of use due to the function of the substance as specialty products 
for highly specific occupational situations with a low frequency and limited duration, leading to no 
significant exposure,  


 


No release and absence of exposure (negligible likelihood of exposure) to substances incorporated 
in articles under normal and foreseeable conditions of use e.g. 


 Due to chemical and physical design of the article: For instance when a substance is 
covalently bound to a matrix, the justification should show that there is no significant unbound 
residual amount, and that the covalent binding is stable (i.e., lead to no release and hence 
absence of exposure (negligible likelihood of exposure) under typical use or environmental 
conditions.  


 Due to rigorous containment in articles (e.g. in batteries for professional use)  


 Due to “no release” conditions during the waste life stage of a substance incorporated into 
articles 
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Box 2: Examples for illustration of justified and not justified EBA 


Type of study to be 
adapted (a) 


applied 
rule for 


adaptation 


Substance properties or 
operational conditions. 


Argumentation 


Short-term repeated 
dose toxicity study 
(28 days) 


(Annex VIII 8.6.1) 


 


Annex VIII 
8.6.1 
column 2, 
with 
reference 
to  


Annex XI 
section 3 


The substance is 
manufactured and used 
under rigorous containment 
and “no release” conditions 
apply over the entire 
lifecycle. 


Rigorous containment and procedural 
and control technologies and “no 
release” conditions, as well as 
qualitative and quantitative risk 
considerations are exemplified in 
Appendix 1 to this document. 


Sub-chronic toxicity 
study (90 days) 


(Annex IX 8.6.2) 


 


Annex IX 
8.6.2 
column 2  


 


The substance is 
unreactive, insoluble and 
not inhalable and there is 
no evidence of absorption 
and no evidence of toxicity 
in a 28-day ‘limit test’, 
particularly if such a pattern 
is coupled with limited 
human exposure. 


Due to the physicochemical properties, 
exposure by inhalation is absent (data 
on volatility/granulometry). The 
formation of dusts/aerosols is not 
significant due to the specific 
operational conditions. Toxicological 
data on absorption. Robust information 
on negligible exposure available. 


Sub-chronic toxicity 
study (90 days) 


 (Annex IX 8.6.2) and  


information on 
adsorption/desorption 
depending on the 
results of the study 
required on Annex 
VIII (Annex IX 9.3.3) 


Annex XI 
3 b 


The substance is 
manufactured and used 
under rigorous containment 
and “no release” conditions 
apply over the entire 
lifecycle. 


Rigorous containment and procedural 
and control technologies and “no 
release” conditions, as well as 
qualitative and quantitative risk 
considerations are exemplified in 
Appendix 1 to this document. 


Type of study not to 
be adapted (b) 


applied 
rule for 
adaptation 


Substance properties or 
operational conditions. 


Argumentation 


Short-term repeated 
dose toxicity study 
(28 days) 


 (Annex VIII 8.6.1) 


Annex XI 
3 a-c 


Substance is used in 
consumer products. 


When a substance is used in consumer 
products, then relevant human 
exposure is difficult to exclude. 


Short-term repeated 
dose toxicity study 
(28 days) 


 (Annex VIII 8.6.1) 


Annex XI 
3 c 


Substance is incorporated 
in article during the life 
cycle stage relevant to 
consumers. 


While it may be possible to demonstrate 
that the substance is not released 
during the service life stage (e.g 
batteries or compressor fluids in 
refrigerators), it is difficult to exclude 
releases during the waste life stage. 
This is due to the fact that i) recollection 
rate of end of service life articles from 
consumers is usually not higher than..... 
% ( to be filled in ) and ii) that the matrix 
or the rigorous containment may be 
destroyed by milling and thermal 
treatment processes.  


Sub-chronic toxicity 
study (90 days) 


 (Annex IX 8.6.2) 


Annex IX 
8.6.2 
column 2 


Repeated exposure is likely 
but exposure levels are 
uncertain. 


In general when repeated human 
exposure to a substance can be 
expected, adaptation is not a possibility, 
unless it can be demonstrated in a 
quantitative justification that risk is 
negligible. 
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R.5.1.5.3 Qualitative justification of EBA should be based on the following understanding 


R.5.1.5.3.1 Weight of evidence approach for specific rules for adaptation under column 2 of 
REACH Annexes VII to X  


A weight of evidence approach is needed to justify and document a column 2 route for EBA. In a 
weight of evidence approach, relevant information on substance properties, use and use 
conditions, hazard and exposure should be used to develop the case (see workflow in Figure 
R.5.1). A general introduction on weight of evidence approach is given in Section R.4.4. 


Justifying exposure based adaptation will generally require information that satisfies the above 
mentioned guiding principles (see Section R.5.1.3) and is based on the main entries of the 


exposure scenario (see Guidance on exposure scenario format
9
 referring to Guidance on 


information requirements and chemical safety assessment: Part D, Table D.2-2): 


 Use description, based on the standard descriptor system 
 Processes and activities covered  
 Duration and frequency of use  
 Physical form of the substance and relevant concentration in product or article  
 Relevant operational conditions of use 
 Risk management measures 
 Waste management measures 
 Exposure information (measured or modelled) and reference to its source 


The combination of hazard profile on the one hand and the ES entries on the other hand - focusing 
on substance properties, operational conditions and risk management measures, type of product, 
throughout the life-cycle - should lead to a weight-of evidence argumentation that exposure is 
absent or not significant.  


R.5.1.5.3.2 Strictly controlled conditions 


Please consult section 2.1. of the Guidance on Intermediates
10


 for further guidance on how to fulfil 
the requirements for “strictly controlled conditions”.  


R.5.1.5.3.3 “No release” from articles and absence of exposure  


The potential for release of a substance from an article will depend on: 


 Physicochemical properties of the substance, like vapour pressure, water solubility, stability in 
contact with air, water, etc. 


 Structure and chemistry of the article matrix including physicochemical parameters and the 
way in which the substance is incorporated in it (chemically bonded or not). 


 The conditions during normal or reasonably foreseeable conditions of use11 and 
disposal/recovery of the article, such as: 


o Location of use (indoor or outdoor use, private homes, workplace, etc.).  


o Physical conditions at place of use (temperature, ventilation, etc.). 


o Whether or not articles are part of a comprehensive waste collection scheme. 


o The disposal/recovery technology applied to article waste.  


                                                 


9 http://guidance.echa.europa.eu/guidance_en.htm, Guidance on Information Requirements and Chemical Safety 
Assessment, Exposure Scenario format 
10  http://guidance.echa.europa.eu/guidance_en.htm 
11 The terms “normal conditions of use” and “reasonably foreseeable conditions of use” are explained in the ECHA 
Guidance on requirements for substances in articles section 3.1. 
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o Cleaning operations and maintenance 


 Concentration of the substance in the article or its parts, including substance amounts in the 
article matrix and non-integrated (residual) amounts. 


Some chemical substances are very firmly bound in the material. However please note, dermal 
exposure to a substance in an article may even be possible if the substance is not released from 
the article to the environment, but is just available in the surface layer of an article getting into 
contact to skin. 


Other substances are loosely incorporated in a matrix, e.g. plasticisers in PVC. Such substances, 
like phthalates, are continuously emitted from the surface of the article. An alternative way in which 
substances may be released is through normal wear and tear of articles (abrasion). In this case, 
the substances are released together with the article matrix, e.g. additives in car tyres or the 
outside surface coatings of a car under-body. 


The justification for “no release” is expected to describe the technical means to ensure ‘no release’ 
and the inclusion of an estimate of residual releases.  


These justifications are preferably based on measurements (e.g. leaching and migration tests), and 
if testing is not possible, arguments might be based on modelling, literature or other sources of 
information.  


The following elements can for example be included:  


 A proof that no emissions from the article occur, including disposal and recovery of article 
waste. 


 A proof that the amounts of substance released from the article are contained by technical 
means or directly destroyed (e.g. during thermal treatment of waste). 


 If the substance is contained in the article by technical means: a reasoning why the article is 
unlikely to be opened or to break leading to a release of the substance, in particular during the 
waste stage. 


 If the substance is embedded in the matrix of the article: a description of the stability of the 
article matrix and the bonds between the substance and the matrix during the different life 
cycle stages of the article. 


 A proof that the substance remains fully immobile inside the article and does not migrate to the 
surface and out of it (e.g. due to the inherent physicochemical properties of the substance, or 
a special coating of the article). 


No-release should not mean zero in the scientific sense, but is to be interpreted as ‘practically no 
release’. Thus, no release should be demonstrated case-by-case based on:  


 Quantification of residual releases under the foreseeable conditions during the relevant life 
cycle stages (including the waste life stage) based on measurements or modelling. The 
method applied for quantification of residual releases is to be specified. The detection limit of a 
substance is not suitable as a general “no release” indicator. Thus, if no releases can be 
detected in suitable tests, the lowest release detectable with a certain method is to be used for 
quantifying the residual releases.  


 Based on the quantification of residual release the registrant may provide (or have available) a 
qualitative argumentation that this release is so low that it can be considered as fulfilling the 
“no release” requirement. Such argumentation may for example make reference to: 


o Resulting exposure concentrations are in the range of the natural background 
concentrations.  


o The release is so low that exposure of man and the environment can be excluded (= 
absence of exposure/negligible likelihood of exposure).  
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The justification of ‘negligible likelihood of exposure is expected to provide arguments and 
potentially supporting evidence that i) no release under normal conditions is foreseen and ii) the 
likelihood of an incident leading to exposure is negligible.  


R.5.1.5.4 Quantitative justification for omission of testing in accordance with Annex XI 3.2 
(a)  


A quantitative justification can be submitted based on the Annex XI Section 3.2 (a) requirement for 
exposure scenario with an accompanying exposure assessment.  


The quantitative exposure estimate relevant to the test that is omitted will be compared to any 
derived threshold effect level (PNEC or DNEL) based on the information that is already available 
relevant for the specific test being omitted.  


Please note that the footnote to Annex XI, section 3.2 (a)(ii), significantly limits the applicability of 
the quantitative justification for omission of testing: 


 “[...]For the purpose of subparagraph 3.2(a)(ii), without prejudice to column 2 of Section 8.7 of 
Annexes IX and X, a DNEL derived from a screening test for reproductive/developmental 
toxicity shall not be considered appropriate to omit a prenatal developmental toxicity study or a 
two-generation reproductive toxicity study.  


 For the purpose of subparagraph 3.2(a)(ii), without prejudice to column 2 of section 8.6 of 
Annexes IX and X, a DNEL derived from a 28-day repeated dose toxicity study shall not be 
considered appropriate to omit a 90-day repeated dose toxicity study.” 


In cases where no reliable or suitable PNEC or DNEL is available, it will be very difficult to argue 
on quantitative grounds that further testing for a specific endpoint is not needed. Additional hazard 
data may need to be collected instead of omitting the test, or a qualitative justification for EBA 
(based on “strictly controlled conditions”) might still be possible. 


If a DNEL or PNEC is available, the exposure assessment will continue with a risk characterization 
to demonstrate that the risk characterisation ratio is well below one and omission of testing is 
appropriate (see Part E of the Guidance on information requirements and chemical safety 
assessment). 


  


R.5.1.6 Document and communicate exposure based adaptation 


R.5.1.6.1 Documentation 


If adaptation is applied, the hazard and the use and exposure considerations, including the 
interaction between them should be documented, based on a qualitative or semi-quantitative 
justification, or a quantitative justification.  


If the adaptation is based on Annex XI section 3 exposure scenarios and corresponding exposure 
estimates are to be included into the CSR (see REACH Annex 1). Further guidance on the 
exposure scenario format and the corresponding exposure estimates in the CSR and the different 
types of risk characterisation are provided in the  Guidance on information requirements and 
chemical safety assessment Part D, Part E and Part F.  


For column 2 adaptations, the weight of evidence justification should be given under the 
appropriate headings in the registration dossier referring to the appropriate specific rule(s) in 
column 2 or in Annex XI if reference thereto is necessary. It should be considered to use the 
exposure scenario format to document a qualitative assessment since (content-wise) the justifying 
information should be related to the regular entries into an exposure scenario. In any case, the 
entries into the exposure scenario reflect the principal information needs into the weight of 
evidence approach. 


ECHA’s Chemical Safety Assessment and Reporting Tool (Chesar) provides a workflow support as 
well as exposure assessment and reporting functionalities for exposure based adaptation. These 
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functionalities can be used for both, column 2 based adaptation and Appendix XI Section 3 
adaptation.  


R.5.1.6.2 Communicate conditions of use 


The last step after finishing the EBA justification is to communicate the conditions of use which 
apply to the identified uses for a specific EBA case. Especially if operational conditions of use or 
risk management measures are essential for achieving no or no significant exposure, these must 
be communicated downstream as prerequisites for the relevant identified use(s). The operational 
conditions and RMMs as specified in the weight-of evidence documentation or the ES must be 
communicated through the chemical supply chain via the SDS or otherwise if an SDS is not 
required (REACH Article 32). When a CSA is required (Annex XI section 3 adaptation) the 
exposure scenarios are to be attached to the SDS. 


R.5.1.6.3 Updating the adaptation documentation 


New information after registration may trigger the obligation to update the exposure scenarios, the 
CSA and the CSR. Then the registration also needs to be updated. If either the hazard information 
or the conditions of use need to be changed in the registration update, the validity of the adaptation 
argumentation needs to be re-evaluated. 


In case the new information relates to additional hazard information, the adaptation argumentation 
may need to be re-evaluated to decide if the weight of evidence argumentation is still valid.  


If new information relates to new identified uses that are promoted by the substance 
manufacturer/importer, the adaptation argumentation should ascertain if the exposure assessment 
(whether qualitative or quantitative-based on exposure scenarios) is still valid.  


R.5.1.7 Exposure-based triggering 


Toxicological testing may be adapted by selection of appropriate exposure routes based on 
relevant human exposure. Likewise, eco-toxicological testing should be considered depending on 
the likely direct or indirect exposure of the relevant environmental compartment. Column 2 entries 
in Annexes VIII-X can indicate that additional testing may be triggered if the CSA indicates the 
need to investigate further the effects on humans or the environment. This may for example be the 
case where the results of the CSA indicate that exposure of humans or biota is likely to exceed 
toxicological thresholds. This is an integrated part of the CSA and the possible iterations to 
demonstrate control of risks. 


In cases of exposure-based triggering, further testing may be required to reduce uncertainties on 
the outcome of the CSA in any direction (see the uncertainty analysis, Chapter R.19). The CSA 
can indicate the need to further investigate at that tonnage level if the result of a test (belonging to 
the standard requirements of REACH for the relevant tonnage level) possibly could lead to a 
change regarding one of the following: 


 classification or declassification 


 assignment as PBT/vPvB or not 


 concern or no concern. 


When the answer is yes a need for further testing is indicated. If the answer is no, further testing is 
not warranted unless such need is indicated in some other way in the CSA. Details on triggered 
testing for individual endpoints are further discussed in the endpoint-specific guidance (see 
Chapter R.7).  
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R.5.2 Adaptations under Annex XI section 1 and section 2 


The REACH Regulation outlines a number of general rules for the adaptation of the standard 
information requirements. In general terms, Annexes VII-X provide the standard information 
requirements in column 1, whereas column 2 specifies adaptation possibilities for the specific 
endpoints. Further guidance on their interpretation may be found in the integrated testing strategies 
(ITS) for specific endpoints in the relevant subsections of Chapter R.7.  


In addition to these specific rules, the required standard information set may also be adapted 
according to the general rules contained in Annex XI of the REACH Regulation. 


R.5.2.1 Testing does not appear scientifically necessary 


The standard testing regime may be adapted when testing does not appear scientifically necessary 
according to the rules set out in REACH Annex XI section 1. 


R.5.2.1.1 Use of existing data 


Section 1.1.1 (physico-chemical properties) and 1.1.2 (data on human health and environmental 
properties) of REACH Annex XI on the use of existing data enable the use of non-GLP non-
Guideline information, under certain conditions. These include the demonstration that such 
information covers the essential elements of the internationally accepted test method, provided 
documentation is sufficient and the information is adequate for the purpose of C&L and/or risk 
assessment. 


Section 1.1.3 of REACH Annex XI considers the opportunity of evaluating historical human data, 
such as epidemiological studies on exposed population, accidental or occupational exposure data 
and clinical studies. 


These approaches were used to a large extent for filling information requirements under the 
Existing Chemicals Regulation (EU Regulation 793/93). They were also used extensively for C&L 
of existing substances under the Dangerous Substance Directive (EU Directive 67/548/EEC). 
Whilst the criteria for classification in that Directive were based on test results generated by 
applying internationally accepted test methods under GLP, data for existing substances is often 
available for studies carried out before these internationally accepted methods were adopted, and, 
as a result, an element of scientific judgement is needed in evaluating these non-standard data. 


R.5.2.1.2 Weight of evidence  


In the evaluation process of all available information according to Annex I section 3.1.1 of the 
REACH Regulation, there will be cases where data from sources other than tests specifically 
addressing an endpoint can provide valuable information. In addition, it is reasonable to expect that 
there will be cases where several inadequate studies on a given endpoint may exist (tests not 
included in the test methods referred to in REACH Article 13 (3)). If a rationale can be presented to 
show that such tests adequately describe the endpoint of concern, a further test for that particular 
endpoint may not be necessary. The pooling of several of such studies concerning a specific 
endpoint could be a way for evidence based analysis.  
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Weight of evidence is closely linked to testing/information strategies, in that the available evidence 
can help to determine the possible subsequent testing steps. Results from such subsequent tests 
will have an impact on the evidence based decision, which might lead to a substantiated 
judgement on whether there is any need for further testing. 


Further guidance is provided in Section R.4.4 on the application of an evidence based approach for 
the evaluation of information of different types and quality. With respect to specific endpoints 
further guidance on how to use the weight of evidence approach is provided in Chapter R.7 
(Endpoint specific guidance). 


R.5.2.1.3 Non-testing methods 


Non-testing methods, i.e. (Q)SARs and grouping methods (read-across and category approaches) 
can be used directly to fulfil information requirements in REACH, provided that they are shown to 
be adequate for the regulatory purpose (classification and labelling and/or risk assessment) 
according to the general conditions specified in Annex XI. The assessment of adequacy for non-
testing data has to be judged on a case-by-case basis, taking into account the regulatory context in 
which the result is being proposed. Further guidance is provided in Section R.4.3.2. 


In principle, all types of non-testing methods can be used to indicate the presence or absence of a 
particular property (or hazard), and to replace test data or to provide supplementary data on non-
tested endpoints.  


The determination of whether a (Q)SAR result may be used can be broken down into three main 
steps as specified in Section R.4.3.2. 


To be used as a full replacement of an experimental test, all three conditions need to be fulfilled. In 
cases where some information elements are missing, (Q)SAR results may still be used in the 
context of a Weight of Evidence approach. Appropriate documentation must be given e.g. in the 
form of QSAR Model Reporting Formats (QMRFs) and (Q)SAR Prediction Reporting Formats ) 
Detailed guidance is given in Sections R.6.1.9 and R.6.1.10. 


Grouping approaches (analogue and category approaches) can be performed according to 
stepwise procedures described in Section R.6.2, which also describes a number of considerations 
useful for assessing the adequacy of the analogue or category approach. The results and 
regulatory conclusions obtained must be documented according to the appropriate reporting format 
for the analogue read-across or category (for further information see Section R.6.2). 


R.5.2.1.4 In vitro methods  


REACH Annex XI section 1.4 makes provision for adapting the standard testing regime by allowing 
for omission of the standard test (because “testing does not appear scientifically necessary”) 
provided the following conditions are met: 


 The test has been scientifically validated according to internationally agreed validation 
principles, 


 The results are adequate for the purpose of C&L and/or risk assessment (including PBT-
assessment), and 


 There is adequate and reliable documentation of the method. 
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Furthermore, REACH Annex XI permits the use of results from in vitro methods that have not yet 
been scientifically validated provided that they are identified as being suitable (see Section 
R.4.3.1). 


In addition, in vitro methods can play an important role in the development and use of integrated 
testing strategies (ITS), which provide the appropriate approach for hazard assessment. In vitro 
information as such or together with information generated by other components of the ITS may be 
used for meeting the information requirements of REACH through the application of an evidence 
based approach. 


R.5.2.2 Testing is technically not possible 


REACH Annex XI section 2 states that testing for a specific endpoint may be omitted if it is 
technically not possible to conduct the study as a consequence of the properties of the substance.  


The physico-chemical characteristics of a chemical may limit the possibility for performing certain 
(eco)toxicity assays. Depending on the endpoint, certain properties of the considered chemical 
might exclude testing; such properties include solubility, high volatility, colour (e.g. masking a 
response such as contact irritation or sensitisation), reactivity with water resulting immediately in a 
substance with known properties, mixing of substances that may present a danger of fire or 
explosion, high reactivity and impossibility of radio-labelling of substances required in certain 
studies. 


The physico-chemical characteristics may also prevent administration of precise and consistent 
doses of the chemical for both in vitro studies and in vivo studies. E.g. the following needs to be 
scrutinised: testing of gases for oral toxicity, testing of non-water soluble compounds for fish 
toxicity, and testing of non-water soluble compounds in submerged cell cultures, and low volatility 
substances for inhalation testing.  


For poorly water soluble substances (e.g. below the detection limit of the analytical method of the 
test substance) it may neither be possible nor relevant to try and conduct certain ecotoxicological 
tests, as it is difficult to maintain a high enough and constant concentration of the substance in the 
water. For these types of substances, different test duration and alternative test methods need to 
be considered. As the amount in solution will be low, instead of acute aquatic toxicity studies 
chronic studies may be relevant (see Section R.7.8), for bioaccumulation assessment a fish dietary 
bioaccumulation test may be more relevant than the normal BCF study (see Section R.7.10.1). 
Also special environmental compartments may be relevant to consider and hence testing with 
sediment-dwelling species may be both possible and more relevant, for which the details are given 
in (see Section R.7.10.12). Issues like this have to be considered on a case-by-case basis for the 
individual substance and individual endpoint. In particular the physico-chemical properties of the 
substance will have a decisive influence on whether testing is technically possible. In all 
circumstances where proposals for adaptation of the standard testing regime are based on such 
grounds, a detailed justification should be provided in writing. 
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Appendix 1 Example for omission of testing according to Annex XI section 3.2 (b) 


Substance id: Substance N 


Type of case:  Exposure Based Adaptation (Annex XI Section 3) for 
repeated dose toxicity and reproductive toxicity 
studies (Annex VIII Section 8.6.1) and further 
information on adsorption/desorption (Annex IX 
Section 9.3.3) 


Applied rule for adaptation Annex XI Section 3.2 (b)  


Life-cycle stage(s) covered: 1. Production of Substance N 


2. Formulation into compressor fluid 


3. Use of compressors 


4. Draining fluids and recycling or incinerating and 
disposal of the compressor unit 


Classification:  None. 


Data profile. Limited data available.  


Process description Substance N is produced, formulated into a 
compressor fluid and filled into compressors for 
refrigeration systems. The compressors and the other 
parts of the refrigeration system are built and 
installed. For repairs, the whole system is de-installed 
and returned to the company that builds the systems. 
The refrigeration and compressor fluids are drained 
and either recycled or incinerated on site. 
Refrigeration systems are used in industrial 
situations. 


Rigorous containment measures Filling lines for trucks/containers are equipped with 
dry break couplings to maximally prevent spillage of 
liquid. There is vapour return system from the storage 
to the tank truck. Lines are purged after filling. 


The filling of the compressor systems takes place 
indoors using an automated system. The loading 
occurs under pressure which ensures the process 
has to be fully enclosed. Air from the compressors is 
fed through a release valve into a waste ventilation 
system with filters absorbing the substance. Filters 
are incinerated in a hazardous waste facility. 


No emission to the air or via waste water is foreseen. 
Maintenance and cleaning of mixer and pipes are 
performed only after sufficient purging is performed.  


  


26 







Chapter R.5: Adaptation of information requirements Version 2.1 – December 2011 
     


27 


Procedural and control technologies 
used to minimise residual 
emissions/exposure. 


Local Exhaust Ventilation. Exhaust emissions are 
incinerated. PPE/RPE are worn as good practice. 


Residual 
exposure 
information 


Negligible dermal exposure possible but unlikely. 


The substance has a low vapour pressure and low 
water solubility and can be collected using absorbing 
material if spilled. No emission to the air or water 
environment is foreseen. 


Qualitative/quantit
ative risk 
considerations for 
residual 
exposures/emissio
ns. 


Risk 
considerations 


No release to the environment is expected during the 
four life cycle stages. The main waste stream is as 
hazardous waste which is treated by incineration. 
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PREFACE 


 
This document describes the REACH procedure on applications for authorisation. It is part of a 
series of guidance documents that are aimed to help all stakeholders with their preparation for 
fulfilling their obligations under the REACH regulation. These documents cover detailed guidance 
for a range of essential REACH processes as well as for some specific scientific and/or technical 
methods that industry or authorities need to make use of under REACH. 


The guidance documents were drafted and discussed within the REACH Implementation Projects 
(RIPs) led by the European Commission services, involving stakeholders from Member States, 
industry and non-governmental organisations. These guidance documents can be obtained via the 
website of the European Chemicals Agency (http://echa.europa.eu/reach_en.asp). Further guidance 
documents will be published on this website when they are finalised or updated. 


This document relates to the REACH Regulation (EC) No 1907/2006 of the European Parliament 
and of the Council of 18 December 2006.1 


                                                 


1 Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the 
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European 
Chemicals Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93 and 
Commission Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 
91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396, 30.12.2006, corrected version in OJ L136, 
29.5.2007, p.3). 



http://echa.europa.eu/reach_en.asp�
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GLOSSARY OF TERMS 


A glossary of technical terms used within this guidance document is provided below. The European 
Chemicals Agency (ECHA) also has a general glossary of terms relevant to REACH which can be 
found using the following link: REACH Navigator - Glossary 


Adequate control route (for authorisation): An authorisation shall be granted if it is 
demonstrated that the risk to human health or the environment from the use of the substance arising 
from the intrinsic properties specified in Annex XIV is adequately controlled in accordance with 
section 6.4 of Annex I {Art. 60(2)}, taking into account Article 60(3).  


Agency: The European Chemicals Agency (ECHA) as established by the REACH Regulation. 


Annex XIV: Annex XIV of REACH lists all substances which are subject to authorisation under 
REACH. The use and placing on the market for a use of substances listed on Annex XIV, either on 
its own, in a mixture or for incorporating into an article, is prohibited from the "sunset" date unless 
an authorisation has been granted for that use or unless an exemption applies. 


Annex XIV substance: The substance listed on Annex XIV that is the subject of the authorisation 
procedure. 


Annex XV: Annex XV of the REACH regulation lays down general principles for preparing Annex 
XV dossiers to propose and justify 


(a) harmonised classification and labelling of CMRs, respiratory sensitisers and other effects 


(b) the identification of a substance as a CMR, PBT, vPvB or a substance of equivalent concern in 
accordance with Article 59 


(c) restrictions of the manufacture, placing on the market or use of a substance within the 
Community. 


Proposals for restrictions and identification of substances of very high concern can be prepared by a 
Member State or by the Agency on a request from the Commission. Proposals for harmonised 
classification and labelling can be prepared by a Member State. 


Annex XV dossier: A dossier produced in accordance with Annex XV. The dossier consists of two 
parts, the Annex XV report and the Annex XV technical dossier supporting the Annex XV report.  


Applicant: The legal entity or group of legal entities submitting the authorisation application. 


Authorisation: The REACH Regulation sets up a system under which the use of substances with 
properties of very high concern and their placing on the market can be made subject to an 
authorisation requirement. Such substances are included in Annex XIV of the Regulation, and may 
not be placed on the market or used without an authorisation after the sunset date. This 
authorisation requirement ensures that risks from the use of such substances are either adequately 
controlled or outweighed by socio-economic benefits. An analysis of alternative substances or 
technologies will be a fundamental component of the authorisation process.  


Authorisation application: The documentation submitted to the Agency applying for authorisation 
in order to (continue to) use of substances included in Annex XIV. 


Authorisation review: Authorisations granted will be subject to a review period.  



http://guidance.echa.europa.eu/public-2/glossary.htm?lang=en�
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Candidate List: The candidate list refers to the list of substances of very high concern (SVHC) 
from which the substances to be included in Annex XIV (list of substances subject to authorisation) 
are selected. The candidate list is established in accordance with Article 59. 


Carcinogenic, mutagenic or toxic to reproduction (CMR): Substances meeting the criteria for 
classification as carcinogenic, mutagenic or toxic for reproduction category 1 or 2, in accordance 
with Directive 67/548/EEC, are substances of very high concern2. They may be included in Annex 
XIV and by that made subject to authorisation requirement. CMRs may be non-threshold (i.e. it is 
not possible to define a Derived No-Effect Level (DNEL)) or threshold (i.e. it is possible to define a 
DNEL) 


Chemical Safety Assessment (CSA): Chemical Safety Assessment is the process aimed at 
determining the risk posed by a substance and, as part of the exposure assessment, develop 
exposure scenarios including risk management measures to control the risks. Annex I contains 
general provisions for performing a CSA. The CSA consists of the following steps:  


• Human health hazard assessment 


• Human health hazard assessment of physicochemical properties 


• Environmental hazard assessment 


• PBT and vPvB assessment 


If, as a result of this hazard assessment, the registrant concludes that the substance meets the criteria 
for classification as dangerous according to Directive 67/548/EEC (for substances)3 or has 
PBT/vPvB properties, this triggers further steps in the chemical safety assessment: 


• Exposure assessment  


• Risk characterization.  


Chemical Safety Report (CSR): The chemical safety report documents the chemical safety 
assessment for a substance on its own, in a mixture or in an article or a group of substances. 


                                                 


2  From 1 December 2010, this should read: "Substances meeting the criteria for classification in the hazard classes 
carcinogenicity, gem cell mutagenicity or reproductive toxicity category 1A or 1B in accordance with Annex I to 
Regulation (EC) No 1212/2008". 


3  From 1 December 2010, ths should read: "If, as a result of this hazard assessment, the registrant concludes that the 
substance fulfils the criteria for any of the following hazard classes or categories set out in Annex I to Regulation 
(EC) No 1272/2008: 


(a) hazard classes 2.1 to 2.4, 2.6 and 2.7, 2.8 types A and B, 2.9, 2.10, 2.12, 2.13 categories 1 and 2, 2.14 categories 
1 and 2, 2.15 types A to F; 


(b) hazard classes 3.1 to 3.6, 3.7 adverse effects on sexual function and fertility or on development, 3.8 effects 
other than narcotic effects, 3.9 and 3.10; 


(c) hazard class 4.1; 


(d) hazard class 5.1," 
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In other words the chemical safety report (CSR) is a document, which details the process and the 
results of a chemical safety assessment (CSA). Annex I of the REACH Regulation contains general 
provisions for performing CSAs and preparing CSRs. 


Committee for Risk Assessment (RAC): is an Agency committee that is responsible for preparing 
the opinion of the Agency on evaluations, applications for authorisation, proposals for restrictions 
and proposals for classification and labelling under the classification and labelling inventory task 
and any other questions that arise from the operation of the REACH Regulation relating to risks to 
human health or the environment. The RAC consists of at least one but no more than two members 
from the nominees of each Member State appointed by the Management Board for a renewable 
term of three years. The Committee members may be accompanied by advisers on scientific, 
technical or regulatory matters. 


Committee for Socio-economic Analysis (SEAC): is an Agency committee that is responsible for 
preparing the opinion of the Agency on applications for authorisation, proposals for restrictions, 
and any other questions that arise from the operation of the REACH Regulation relating to the socio 
economic impact of possible legislative action on substances. The SEAC consists of at least one but 
no more than two members from the nominees of each Member State appointed by the 
Management Board for a renewable term of three year. The Committee members may be 
accompanied by advisers on scientific, technical or regulatory matters. 


Downstream User: Any natural or legal person established within the Community, other than the 
manufacturer or the importer, who uses a substance, either on its own or in a mixture, in the course 
of his industrial or professional activities. A distributor or a consumer is not a downstream user. A 
re-importer exempted pursuant to Article 2(7)(c) shall be regarded as a downstream user.  


Exposure scenario: Set of conditions including operational conditions and risk management 
measures that describe how the substance is manufactured or used during its life-cycle and how the 
manufacturer or importer controls, or recommends downstream users to control, exposure of 
humans and the environment. These exposure scenarios may cover one specific process or use or 
several processes or uses as appropriate. 


Gross profit of a substance or a product is the difference between the sales revenue and the 
variable and fixed costs of producing the product. Fixed and variable costs (also known as “cost of 
goods sold”) include e.g. materials and labour. Gross Profit = Revenue − variable costs − fixed 
costs 


Importer: Any natural or legal person established within the Community who is responsible for 
import. 


Interested Third Party: Any organisation, individual, authority or company other than the 
applicant or the Agency/Commission with a potential interest in submitting information on 
alternatives for the consideration of the Agency Committees in forming their opinions on the 
application for authorisation. 


Joint application: An application for authorisation made by a number of legal entities forming a 
group of applicants consisting of manufacturer(s) and/or importer(s) and/or downstream user(s) of 
the Annex XIV substance.  


Latest application date: Annex XIV (list of substances subject to Authorisation) will specify for 
each substance included in that Annex a date or dates, at least 18 months before the sunset 
date(s), by which applications for authorisation must be submitted if the applicant wishes to 
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continue to use the substance or place it on the market for certain uses after the sunset date(s) until a 
decision on the application for authorisation is taken. 


Legal entity: Any natural or legal person established within the Community. 


Manufacturer: Any natural or legal person established within the Community who manufactures a 
substance within the Community 


Operational Conditions (OC): All conditions which have a quantitative impact on exposure, e.g. 
product specifications, duration and frequency of exposure, applied amount of substance per use or 
capacity of surroundings (e.g. room size, receiving environmental compartment)  


Persistent, Bioaccumulative and Toxic (PBT): Annex XIII of the REACH Regulation defines 
criteria for the identification of substances that are Persistent, Bio-accumulative and Toxic (PBTs) 
and Annex I lays down general provisions for PBT assessment. PBTs are substances of very high 
concern (SVHC) and may be included in Annex XIV and by that be made subject to authorisation. 


Regulatory procedure: procedure for the adoption of implementing legislation that involves a vote 
by a Committee composed of the representatives of the Member States. The Council and the 
European Parliament have a role to play in accordance with Article 5 of Council Decision 
1999/468/EC as amended by Council Decision 2006/512/EC. Authorisation proposals under 
REACH will be adopted in accordance with this regulatory procedure. 


Regulatory procedure with scrutiny: procedure for the adoption of implementing legislation that 
involves a vote by a Committee composed of the representatives of the Member States and foresees 
a role for the Council and the European Parliament in accordance with Article 5a of Council 
Decision 1999/468/EC as amended by Council Decision 2006/512/EC. Decisions on the inclusion 
of substances in Annex XIV will be taken in accordance with the regulatory procedure with 
scrutiny. 


Review report: In order to continue placing on the market or using a substance, the holder of the 
authorisation must submit a review report at least 18 months before the expiry date of the time-
limited review period. 


Risk Management Measures (RMM): Measures in the control strategy for a substance that reduce 
the emission and exposure to a substance, thereby reducing the risk to human health or the 
environment.  


Socio-economic analysis (SEA): The socio-economic analysis (SEA) is a tool to evaluate what 
costs and benefits an action will create for society by comparing what will happen if this action is 
implemented as compared to the situation where the action is not implemented. Although according 
to Article 62(5) the inclusion of a SEA is optional it should be included as part of an application for 
authorisation whenever the risks to human health or the environment from the use of an Annex XIV 
substance are not adequately controlled. Also when adequate control can be shown, an SEA may be 
produced by the applicant in support to his application. An SEA may also be produced by any third 
party in support to information on alternatives.  


Socio-economic route (for authorisation): An authorisation may be granted if it can be 
demonstrated that the risk to human health or the environment from the use of the substance is 
outweighed by the socio-economic benefits and if there are no suitable alternative substances or 
technologies {Art. 60(4)}. 


Substance function: The function of the Annex XIV substance for the use/s being applied for is the 
task or job that the Annex XIV substance is performing. 
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Substances of very high concern (SVHC): SVHC in the context of the REACH Regulation are: 


1. CMRs category 1 or 2 in accordance with Directive 67/548/EEC4. 


2. PBTs and vPvBs meeting the criteria of Annex XIII and 


3. substances - such as those having endocrine disrupting properties or those having persistent, 
bioaccumulative and toxic properties or very persistent and very bioaccumulative properties, which 
do not fulfil the criteria of Annex XIII - for which there is scientific evidence of probable serious 
effects to human health or the environment which give rise to an equivalent level of concern to 
those of other substances listed in points 1 and 2 and which are identified on a case-by-case basis in 
accordance with the procedure set out in Article 59. 


Substitution plan: Is a commitment to take the actions needed to substitute the Annex XIV 
substance with an alternative substance or technology within a specified timetable. 


Sunset date: Annex XIV (list of substances subject to Authorisation) will specify for each 
substance included in that Annex the date (called 'the sunset date") from which the placing on the 
market and the use of that substance shall be prohibited. That is unless an exemption applies or an 
authorisation is granted or an authorisation application has been submitted before the latest 
application date also specified in Annex XIV, but the Commission decision on the application for 
authorisation has not yet been taken. 


Supply chain: Is the system of organisations, people, activities, information and resources involved 
in moving a substance from (supplier to customer) i.e. manufacture/importers to downstream users 
and end users. 


Very Persistent and very Bioacccumulative (vPvB): Substances of very high concern, which are 
very persistent (very difficult to break down) and very bio-accumulative in living organisms. Annex 
XIII of the REACH Regulation defines criteria for the identification of vPvBs and Annex I lays 
down general provisions for their assessment. vPvBs may be included in Annex XIV and by that be 
made subject to authorisation.  


 


 


 


                                                 


4  As from 1 December 2010 this should read: "substances meeting the criteria for classification in the hazard classes 
carcinogenicity, germ cell mutagenicity or reproductive toxicity category 1A or 1B in accordance with Annex I to 
Regulation (EC) No 1272/2008" 
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1. GENERAL INTRODUCTION AND OVERVIEW OF THE AUTHORISATION PROCESS  


1.1. About this guidance 


This document provides technical guidance on how to apply for an authorisation for the use of 
substances included in Annex XIV under Regulation (EC) No 1907/2006 of the European 
Parliament and of the Council, of 18 December 2006, concerning the registration, evaluation, 
authorisation and restriction of chemicals (the REACH Regulation). In particular it includes 
guidance on the mixture of an analysis of alternatives, a substitution plan and how interested third 
parties can contribute to the authorisation process. 


1.2. Structure of the guidance 


The introductory sections (Chapter 1) contain a general overview of the authorisation process, 
including links to other REACH guidance. Chapter 2 provides more detailed guidance how to put 
together an application for an authorisation, and on the specific information and considerations 
needed for an application. Chapter 3 considers what is needed when carrying out an analysis of 
alternatives; Chapter 4 describes the production of a substitution plan; and Chapter 5 deals with the 
submission of information by third parties.  


1.3. Who is the guidance for? 


This guidance is primarily intended for use by manufacturers, importers and downstream users 
placing on the market or using a substance included in Annex XIV of REACH (List of substances 
subject to authorisation). The guidance is also intended to be used by third parties that may have 
information on alternative substances or alternative technologies in relation to a substance included 
in Annex XIV. In general, the user is assumed to have suitable experience for the part of the 
guidance they are using. 


The guidance may also be useful for those within the Member State Competent Authorities and the 
Agency involved in the authorisation process.  


1.4. Links to other REACH guidance 


This guidance is not intended to be used as stand alone guidance and takes into account other 
REACH guidance relevant for preparing an authorisation application. The intention of this guidance 
is not to repeat guidance that is available elsewhere, and the relevant sources of further guidance are 
referenced as appropriate. The most relevant other parts of the REACH guidance are as follows. 


 Guidance on information requirements and chemical safety assessment (CSA). This 
provides further guidance on carrying out a Chemical Safety Assessment and documenting 
it in a Chemical Safety Report. This guidance also includes advice, for instance, on 
identification/description of uses and on grouping of substances.  



http://guidance.echa.europa.eu/docs/guidance_document/information_requirements_en.htm?time=1288180956�
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 Guidance on data sharing. This provides guidance on data sharing mechanisms under 
REACH, and includes the communication within SIEF and cost sharing guidance. 


 Guidance for Downstream Users. This provides further guidance on the obligations of 
downstream users in relation to substances listed in Annex XIV. 


 Guidance on Socio Economic Analysis – Authorisation. This provides detailed guidance 
for carrying out a socio-economic analysis. 


In addition, separate guidance documents are available for authorities concerning the identification 
of substances of very high concern, priority setting and the inclusion of a substance on Annex XIV, 
and so these stages of the overall process are not considered in detail in this guidance. However it is 
essential for a potential applicant for an authorisation and other interested third parties to 
understand the process that leads to inclusion of a substance on Annex XIV, as there are a number 
of formal opportunities for commenting and submitting information prior to the substance being 
included on Annex XIV. Early involvement of potential applicants and interested third parties in the 
process is encouraged in order to improve the quality of decision making. Therefore a brief 
overview of the overall authorisation process is given here. The guidance documents on 
identification of substances of very high concern and inclusion of a substance on Annex XIV 
should be consulted for more details on the authorisation procedure concerning inclusion of a 
substance on Annex XIV. 


1.5. General overview of the authorisation procedure 


The aim of this Title (VII, authorisation) is to ensure the good functioning of the internal market 
while assuring that the risks from substances of very high concern are properly controlled and that 
these substances are progressively replaced by suitable alternative substances or technologies 
where these are economically and technically viable. To this end all manufacturers, importers and 
downstream users applying for authorisation shall analyse the availability of alternatives and 
consider their risks, and the technical and economic feasibility of substitution {Art. 55}. 


Authorisations apply to substances of very high concern (SVHC) that are included in Annex XIV of 
REACH. There is no tonnage limit for the authorisation requirement. The overall authorisation 
process involves several steps including identification of substances of very high concern, 
prioritisation of these substances for inclusion in Annex XIV, the listing of these substances on 
Annex XIV, application for authorisations, granting or refusing of authorisations and reviewing of 
granted authorisations. A simplified description of the overall process is shown in Figure 1. The 
process up to inclusion of the substances on Annex XIV is described in detail in the Guidance on 
inclusion of substances in Annex XIV, but some background is included in Sections 1.5.1 and 1.5.2 
of this guidance. The rest of this guidance relates to the steps following inclusion on Annex XIV.  



http://guidance.echa.europa.eu/docs/guidance_document/data_sharing_en.htm?time=1288181064�

http://guidance.echa.europa.eu/docs/guidance_document/du_en.htm?time=1288181243�

http://guidance.echa.europa.eu/docs/guidance_document/sea_authorisation_en.pdf?time=1288181298�

http://guidance.echa.europa.eu/docs/guidance_document/svhc_en.htm?time=1288185018�

http://guidance.echa.europa.eu/docs/guidance_document/svhc_en.htm?time=1288185018�

http://guidance.echa.europa.eu/docs/guidance_document/annex_xiv_en.htm?time=1288185073�

http://guidance.echa.europa.eu/docs/guidance_document/svhc_en.htm?time=1288185018�

http://guidance.echa.europa.eu/docs/guidance_document/annex_xiv_en.htm?time=1288185073�
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Figure 1     Simplified description of the identification of substances of very high concern and 
the authorisation procedure 


 


MS or Agency prepares Annex XV  
SVHC dossier        


 (Art. 59 (2) and 59 (3)) 


 


Candidate list inclusion 
 (Art. 59 (1)) 


 


Prioritisation procedure 
 (Art. 58 (3)) 


 


Annex XIV inclusion     
 (Art. 58 (1)) 


 


Application for authorisation  
(Art. 62) 


 


Authorisation granted/not granted  
(Art. 60) 


 


Review of granted authorisations  
(Art. 61) 


1.5.1. How substances get included in Annex XIV 


The process is started by a Member State or, on request from the Commission, by the Agency, 
when they produce Annex XV dossiers for identification of substances of very high concern in 
accordance with the procedure laid down in Article 59. Only substances with the following 
properties can be included in Annex XIV and therefore, be subject to authorisation {Art. 57}. 


a) Substances meeting the criteria for classification as carcinogenic category 1 or 2 in 
accordance with Council Directive 67/548/EEC. 5 


b) Substances meeting the criteria for classification as mutagenic category 1 or 2 in 
accordance with Council Directive 67/548/EEC. 


                                                 


5  The references to Directive 67/548/EEC will be replaced from 1 December 2010  by references to Regulation 
1272/2008 (CLP Regulation). 
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c) Substances meeting the criteria for classification as toxic for reproduction category 1 or 2 
in accordance with Council Directive 67/548/EEC. 


d) Substances which are persistent, bioaccumulative and toxic in accordance with the criteria 
set out in Annex XIII of the Regulation. 


e) Substances which are very persistent and very bioaccumulative in accordance with the 
criteria set out in Annex XIII of the Regulation. 


f) Substances - such as those having endocrine disrupting properties or those having 
persistent, bioaccumulative and toxic properties or very persistent and very 
bioaccumulative properties, which do not fulfil the criteria of points (d) or (e) - for which 
there is scientific evidence of probable serious effects to human health or the environment 
which give rise to an equivalent level of concern to those of other substances listed in points 
(a) to (e) and which are identified on a case-by-case basis. 


The Annex XV dossier should outline the scientific evidence for identifying the substance as a 
substance of very high concern and candidate for eventual inclusion on Annex XIV. Direction on 
preparing an Annex XV SVHC dossier is included in the Guidance for the preparation of an Annex 
XV dossier on the identification of substances of very high concern. Comments on the Annex XV 
dossier are invited from the Member States, the Agency and interested parties (stakeholders), in the 
latter case via a notice published on the Agency’s website with a deadline set by the Agency {Art. 
59(4)}. These notices include, e.g., information from the Annex XV dossiers on substance identity 
(name, EC and/or CAS numbers), the reason why the substance is believed to meet one or more of 
the criteria set out in Article 57 and the deadline for comments. Guidance on how to submit 
comments is provided in the Guidance on inclusion of substances in Annex XIV. 


Once an agreement has been reached that the substance meets one or more of the intrinsic 
properties outlined in Article 57 (see above), the substance will be placed on the candidate list. The 
main implication of placing a substance on the candidate list is that it then becomes eligible for 
eventual inclusion in Annex XIV. The Agency, taking into account the opinion of the Member State 
Committee, recommends priority substances to be included on Annex XIV. Priority will normally 
be given to substances with PBT or vPvB properties, or wide dispersive uses, or high volumes {Art. 
58(3)}.The Agency will submit  a recommendation for substances to be included in Annex XIV to 
the Commission at least every second year {Art. 58(3)}.  


Before the Agency sends a new recommendation to the Commission, the recommendation is made 
public via the Agency’s website, and all interested parties are invited to submit comments within 
three months of the date of publication. In particular, comments on uses which should be exempted 
from the authorisation requirement are requested. The recommendation may then be updated to take 
account of the comments received {Art. 58(4)}. For consultation purposes, a template for provision 
of comments is made available on the Agency’s website. Guidance on how to submit comments is 
provided in the Guidance on inclusion of substances in Annex XIV. The Commission takes the 
decision on the inclusion of substances in Annex XIV in accordance with the Regulatory procedure 
with scrutiny referred to in Article 133(4) {Art. 58(1)}. 


1.5.2. Annex XIV entries 


The Annex XIV entry for each substance will specify the following {Art. 58(1)}. 


 The identity of the substance as specified in Section 2 of Annex VI; 
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 the intrinsic property (or properties) of the substance referred to in Article 57 (i.e. 
properties leading to the inclusion in Annex XIV); 


 transitional arrangements: 


o the date(s) from which placing on the market and use of the substance is prohibited 
unless an authorisation is granted (hereafter referred to as the sunset date) which 
should take into account, where relevant, the production cycle specified for that use; 


o a date or dates, at least 18 months before the sunset date(s) by which applications 
for authorisation must be received if the applicant wishes to continue to use the 
substance or place it on the market for certain uses after the sunset date(s); these 
continued uses shall be allowed after the sunset date until a decision on the 
application for authorisation is taken; 


 review periods for certain uses if appropriate; 


 uses or categories of uses that are exempted from the authorisation process, if any, and 
conditions for such exemptions, if any. 


After the sunset date, substances that are included in Annex XIV cannot be used by a manufacturer, 
importer or a downstream user, or be placed on the market by a manufacturer, importer or a 
downstream user for a use unless an authorisation has been granted for that use (or where an 
application for an authorisation has been submitted to the Agency before the deadline specified in 
Annex XIV but no decision has yet been reached) or the use is exempt from authorisation. The 
process for setting sunset dates takes into account, where appropriate, the production cycle 
specified for the use under consideration. Therefore it is important for the potential applicant(s) to 
be involved at an early stage in the process and provide information that is relevant for setting 
sunset dates. The Guidance on inclusion of substances in Annex XIV should be consulted for 
further details of the process for setting sunset dates. 


Certain uses of substances are exempted from the authorisation process. These general exemptions 
are listed in Table 1.. In addition, the Annex XIV entry may include substance specific exemptions 
for uses or categories of uses, along with any conditions that apply to such exemptions. Such 
exemptions may be included provided that, on the basis of existing specific Community legislation 
imposing minimum requirements relating to the protection of human health or the environment for 
the use of the substance, the risk is properly controlled {Art. 58(2)}. The Guidance on inclusion of 
substances in Annex XIV gives further examples of existing specific Community legislation that 
could be considered in this respect. The ultimate responsibility for deciding on which uses should 
be exempted lies with the Commission in accordance with the Regulatory procedure with scrutiny. 
In establishing such exemptions, account shall be taken, in particular, of the proportionality of risk 
to human health and the environment related to the nature of the substance, such as where the risk is 
modified by the physical form.   
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Table 1.Uses exempted from authorisation 


On-site isolated intermediates and transported isolated intermediates {Art. 2(8b)}.  


Use in medicinal products for human or veterinary use within the scope of Regulation (EC) No 726/2004, Directive 
2001/82/EC and Directive 2001/83/EC {Art. 2(5a)}.  


Use in food or feedingstuffs according to Regulation (EC) No 178/2002 including use as a food additive in foodstuffs 
within the scope of Council Directive 89/107/EEC, as a flavouring in foodstuffs within the scope of Council Directive 
88/388/EEC and Commission Decision 1999/217/EC or on foodstuffs drawn up in application of Regulation (EC) No 
2232/96, as an additive in feedingstuffs within the scope of Regulation (EC) No 1831/2003 and in animal nutrition within 
the scope of Council Directive 82/471/EEC {Art. 2(5b)}.  


Use in scientific research and development {Art. 56(3)} (Annex XIV shall specify if the authorisation requirement applies 
to product and process research and development) {Art. 56(3}. 


Use on plant protection products within the scope of Council Directive 91/414/EEC {Art. 56(4a)}. 


Use in biocidal products within the scope of Directive 98/8/EC {Art. 56(4b)}. 


Use as motor fuels covered by Directive 98/70/EC {Art. 56(4c)}. 


Use as fuel in mobile or fixed combustion plants of mineral oil products and use of fuels in closed systems {Art. 56(4d)}. 


Use in cosmetic products within the scope of Council Directive 76/768/EEC (this exemption applies to substances listed 
on Annex XIV on the basis of their hazard to human health only) {Art. 56(5a)}. 


Use in food contact materials within the scope of Regulation (EC) No 1935/2004 (this exemption applies to substances 
listed on Annex XIV on the basis of their hazard to human health only) {Art. 56(5b)}. 


Use of substances when present in mixtures below a concentration limit of 0.1% by weight. This applies only to 
substances listed in Annex XIV on the basis of being persistent, bioaccumulative and toxic (PBT) as defined by Art. 
57(d), very persistent and very bioaccumulative (vPvB) as defined by Art. 57(e), or listed in Annex XIV on the basis that 
there is scientific evidence of probable serious effects to human health or the environment which give an equivalent level 
of concern to substances with PBT or vPvB properties, or an equivalent level of concern to substances classified as 
carcinogenic, mutagenic or toxic for reproduction (CMR) category 1 and 2 in accordance with Directive 67/548/EEC, as 
defined by Art. 57(f) {Art. 56(6a)}.  


Use of substances when present in mixtures below the lowest concentration limits specified in Directive 1999/45/EC or in 
Part 3 of Annex VI to Regulation (EC) No 1272/2008 which results in the classification of the mixture as dangerous. This 
applies only to substance listed in Annex XIV on the basis of their classification as CMR category 1 and 2 in accordance 
with Directive 67/548/EEC{Art. 56(6b)}. 


 


As noted in Section 1.5.1, there are two opportunities for formal comments from interested parties 
prior to the substance being included in Annex XIV, firstly a commenting period on the 
non-confidential content of the Annex XV dossier itself {Art. 59(4)} and secondly a commenting 
period on the recommendations for inclusion of the substance in Annex XIV {Art. 58(4)}. This 
second commenting period in particular, allows comments on uses that have been proposed by the 
Agency for exemption and further uses that should be exempted from the authorisation requirement, 
and information on the production cycle, to be put forward. Guidance on submitting information at 
these points in the process can be found in Guidance on inclusion of substances in Annex XIV. 


If new information becomes available to show that the substance no longer meets the criteria of 
Article 57 then the substance shall be removed from Annex XIV {Art. 58(8)}. In addition, 
substances for which all uses are prohibited, either by the restrictions procedure under Title VIII of 
the regulation or by other Community legislation, shall not be included in Annex XIV or shall be 
removed from it (Art. 58(7)). 
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1.5.3. Application for an authorisation 


This section outlines the general requirements for an application. More detailed guidance on how to 
put together an application is given in Section 2. A simplified description of the process following 
listing of a substance on Annex XIV is shown in Figure 2. The detailed process is presented in 
Figure 3, 
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Figure 4 and Figure 5. Figure 6 outlines the time line for applications for authorisation. Further 
details of the timetable are included in Table 2. 


Figure 2     Simplified description for granting of authorisations  
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Figure 3     Granting of authorisations part 1 
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Figure 4     Granting of authorisations part 2 
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Figure 5     Granting of authorisations part 3 
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Figure 6     Timeline for granting of an authorisation. See also Table 2. 
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Applications for authorisations must conform to the requirements of Article 62 of the Regulation. 
These requirements are outlined below. 


The applications for authorisation are made to the Agency {Art. 62(1)}. Applications can be 
submitted by the manufacturer(s), importer(s) and/or downstream user(s) of the substances, and one 
or several of these {Art. 62(2)} can make an application for authorisation for the same substance 
covering one or more uses {Art. 62(3)}. The uses applied for can be the applicant’s own use(s) 
and/or uses for which the applicant intends to place the substance on the market.  If an actor applies 
for an authorisation for a use(s) of his downstream user(s), he needs to cover all uses in the supply 
chain that are necessary to enable that use(s). For example, if a manufacturer or importer applies for 
a use of his downstream user, but there is a formulator in between him and the DU, his application 
has also to cover the use of the substance in formulation. 


Applications can also be made for a group of substances for one or more uses {Art. 62(3)}. 
Grouping of substances can be made on the basis of similarity of physicochemical, toxicological 
and ecotoxicological properties, or where these follow a regular pattern as a result of structural 
similarity (Annex XI 1.5). 


Each application should be accompanied with the fee required in accordance with Title IX {Art. 
62(7)} and Commission Regulation N° EC 340/2008 on the fees and charges payable to the 
European Chemicals Agency (Annex VI and VII). 


The information that must be included in an application for an authorisation is as follows {Art. 
62(4)}:  


(a) the identity of the substance(s), as referred to in Section 2 of Annex VI; 


(b) the name and contact details of the person or persons making the application. 


(c) a request for authorisation, specifying for which use(s) the authorisation is sought and 
covering the use of the substance in mixtures and/or the incorporation of the substance in 
articles, where this is relevant; 


(d) unless already submitted as part of the registration, a chemical safety report in accordance 
with Annex I covering the risks to human health and/or the environment from the use of the 
substance(s) arising from the intrinsic properties specified in Annex XIV;  


(e) an analysis of alternatives considering their risks and the technical and economic feasibility 
of substitution and including, if appropriate information about any relevant research and 
development activities by the applicant. 


(f) where the analysis referred to in point (e) above shows that suitable alternatives are 
available, taking into accounts the elements in Article 60(5), a substitution plan including a 
timetable for proposed actions by the applicant. 


The application may also include {Art. 62(5)}: 


(a) a socio-economic analysis conducted in accordance with Annex XVI; 


(b) a justification for not considering risks to human health and the environment arising either 
from: 


(i) emissions of a substance from an installation for which a permit was granted in 
accordance with Directive 96/61/EC; or 
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(ii) discharges of a substance from a point source governed by the requirement for prior 
regulation referred to in Article 11(3)(g) of Directive 2000/60/EC and legislation adopted 
under Article 16 of that Directive. 


Article 60(7) provides that an authorisation shall be granted only if the application has been made in 
conformity with the requirements set out in Article 62. Since the authorisation procedure is legally 
subject to a time frame (provided in Article 64), it is important that the application is in conformity 
with these requirements at the submission stage. 


Where an application for authorisation has already been made, or where an authorisation has 
already been granted for a use of a substance, a subsequent applicant may refer to the appropriate 
parts of the previous application provided that they have permission from the previous applicant. 
The parts of the previous application that can be referred to include the following aspects {Art. 
63(1),(2)}: 


 Chemical Safety Report(s),  


 analysis of alternatives,   


 substitution plan, and 


 socio-economic analysis. 


In this case the subsequent applicant shall update the information in the original application as 
necessary {Art. 63(3)}. Other information needed for the application shall be provided by the 
subsequent applicant. In cases where an application for the same substance has already been made, 
the Agency shall treat the applications together provided the deadlines outlined in Section 1.5.4 can 
be met for the first application {Art. 64(7)}. 


The deadline for submission of an application for authorisation will be specified in the Annex XIV 
entry. Manufacturers, importers, or downstream users of a substance that is listed in Annex XIV are 
entitled to submit an application to the Agency after that date, but cannot place the substance on the 
market, or use it themselves, until they have obtained the authorisation. 


1.5.4. What happens after an application for an authorisation has been submitted 


An overview of the processes that should be followed after submission of an application for an 
authorisation is outlined in Table 2.  


 


Table 2. Procedure following submission of an application  


Step Organisation 
responsible 


Timeframe 


Check appropriate fee paid. Agency  


Acknowledgement of date of receipt of application 
{Art. 64(1)}. 


Agency  


Broad (non-confidential) information on uses for 
which applications have been received is made 
available via the Agency’s web-site, with a deadline 
by which information on alternative substances or 
technologies may be submitted by interested third 
parties. 


Agency Deadline for information on alternative 
substances or technologies will be set 
by the Agency, within the 10 month 
window for the Agency’s Committees 
draft opinions. 
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Step Organisation 
responsible 


Timeframe 


Check to ensure all information specified in Article 
62 of the Regulation is included in the application. If 
necessary request further information from the 
applicant to bring the application into conformity {Art. 
64(3)}. 


Agency’s Committees 
for Risk Assessment 
and Socio-economic 


analysis 


Deadline for further information will be 
set by the Agency’s Committees within 
the 10 month window as above.  


If it is considered necessary, require further 
information from the applicant or request further 
information from third parties on possible alternative 
substances or technologies {Art. 64(3)}. 


Agency’s Committee 
for Socio-economic 


analysis 


Deadline for further information will be 
set by the Agency’s Committee within 
the 10 month window as above. 


Draft opinions on the application are sent to the 
applicant {Art. 64(1, 5 and 10)}. 


Agency’s Committees 
for Risk Assessment 
and Socio-economic 


analysis 


Within ten months of the date of receipt 
of the application. If the application is for 
a use of a substance for which an 
authorisation has already been granted, 
this will be reduced to five months. 


Written notice of the intention to 
comment shall be sent to the 
Agency. 


Applicant Within one month of receipt of the draft 
opinion. The draft opinion will be 
deemed to have been received seven 
days after the Agency has sent it. 


Comments/argumentation from 
applicant. These shall be sent in 
writing to the Agency. 


Applicant Within two months of receipt of the draft 
opinion 


If the applicant 
wishes to 
comment on 
the draft 
opinion{Art. 
64(5)}. 


Finalisation of opinion on the 
application taking into account the 
written comments/argumentation 
from applicant. 


Agency’s Committees 
for Risk Assessment 
and Socio-economic 


analysis 


The final opinion will be adopted within 
two months of receipt of the written 
comments/argumentation. The final 
opinion along with the written 
comments/ argumentation will be sent 
to the Commission, Member States and 
the applicant within a further 15 days. 


If the applicant does not wish to comment on the 
draft opinion, the draft opinion is sent to the 
Commission, the Member States and the applicant 
{Art. 64(5)}. 


Agency Within 15 days of the end of the period 
within which the applicant may 
comment, or within 15 days of receipt of 
notice from the applicant that they do 
not intend to comment. 


Non-confidential parts of the opinions and any 
associated documentation made publicly available 
on the website {Art. 64(6)}. 


Agency  


Draft authorisation decision {Art. 64(8)}. Commission Within three months of receipt of the 
opinion from the Agency. 


Final decision granting or refusing authorisation {Art. 
64(8)}. 


Commission in 
accordance with 


comitology procedure 
in Article 133(3) 


 


Summaries of the Commission decisions, including 
the authorisation number and the reason for the 
decision, published in the Official Journal of the 
European Union, and made publicly available in the 
Agency database {Art. 64(9)}. 


Commission  


 


Opinions on the applications will be drafted by the Committee for Risk Assessment and the 
Committee for Socio-economic analysis as appropriate. The Committees will take into account the 
information submitted in the application, any information submitted by third parties and any other 
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relevant information available to the Committees. The draft opinions will be given within ten 
months of the date of receipt of the application and will contain the following elements {Art. 
64(4)}. 


Committee for Risk Assessment 


 An assessment of the risk to human health and/or the environment from the use(s) of the 
substance including the appropriateness and effectiveness of the risk management measures 
as described in the application. 


 If relevant, an assessment of the risks arising from possible alternatives. 


Committee for Socio-economic Analysis 


 An assessment of the socio-economic factors and the availability, suitability and technical 
feasibility of alternatives associated with the use(s) of the substance as described in the 
application, when the application is made in accordance with Article 62. 


 Any third party contributions submitted under Article 64 (2). 


Once the draft opinions of the Committees are available there will be an opportunity for the 
applicant to comment on the opinions before the opinions are finalised and sent to the Commission, 
Member States and the applicant. If the draft opinion is to grant an authorisation, the applicant may 
wish to comment on the proposed conditions, the length of the time-limited review period or 
monitoring arrangements. If the draft opinion is to reject the application, then the applicant will 
need to look at the reasons given for rejecting the application. They will have to consider whether 
further information or argumentation can be provided, to give further support to the application and 
to argue against the reasons given for the rejection. This will need to be clearly focussed on the 
specific reasons given. 


If the applicant wishes to comment on the draft {Art 64 (5)}, written notice of the intention to 
comment shall be sent to the Agency within one month of receipt of the draft opinion. The actual 
comments/argumentation should be sent to the Agency within two months of receipt of the draft 
opinion. Within two months of the receipt of the applicant’s comments or 15 days if the applicant 
does not wish to comment, the Committees will adopt their final opinion on the application taking 
into account the written argumentation from the applicant. The opinion will be sent to the 
Commission, which will, in accordance with the comitology procedure, decide whether or not to 
grant the authorisation. A summary of the decision will then be published in the Official Journal 
and made publicly available in the Agency database. 


1.5.5. Factors that are taken into account in granting or refusing an authorisation 


In order to decide whether or not to proceed with an application for an authorisation, it is important 
to understand the factors that will be taken into account in granting an authorisation. This is 
elaborated further later in the guidance (Section 2). The responsibility for granting an authorisation 
lies with the Commission {Art. 60(1)}.  


Authorisations can be granted on two bases. 


a. An authorisation shall be granted if it is demonstrated that the risk to human health or the 
environment from the use of the substance arising from the intrinsic properties specified in 
Annex XIV is adequately controlled in accordance with section 6.4 of Annex I {Art. 60(2)} 
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and taking into account Article 60(3). In this guidance this is referred to as the adequate 
control route. 


b. Otherwise, an authorisation may only be granted if it can be demonstrated that the risk to 
human health or the environment from the use of the substance is outweighed by the socio-
economic benefits and if there are no suitable alternative substances or technologies {Art. 
60(4)}. In this guidance this is referred to as the SEA route. This is the only possible basis to 
get an authorisation in the following cases. 


o Where adequate control of the use of a substance according to a) cannot be shown. 


o For substances included in Annex XIV on the basis of meeting any of the following 
criteria and for which it is not possible to determine a threshold in accordance with 
section 6.4 of Annex 1:  


 classification as carcinogenic category 1 or 2 in accordance with Council 
Directive 67/548/EEC6, 


 classification as mutagenic category 1 or 2 in accordance with Council 
Directive 67/548/EEC7, 


 classification as toxic for reproduction category 1 or 2 in accordance with 
Council Directive 67/548/EEC8, 


 substances identified under Art. 57(f) with the exception of substances 
having PBT or vPvB properties (see below). 


o For substances included in Annex XIV on the basis of meeting the criteria in Annex 
XIII for persistent, bioaccumulative and toxic (PBT) substances and very persistent 
and very bioaccumulative (vPvB) substances. 


o For substances included in Annex XIV on the basis of having PBT or vPvB 
properties giving rise to an equivalent level of concern (identified under Art. 57(f)). 


For substances to be authorised through the adequate control route the Commission’s decision will 
be taken based on the evidence presented in the Chemical Safety Report (CSR), taking into account 
the opinion of the Committee for Risk Assessment.  Guidance for this process is available 
elsewhere (Guidance on information requirements and CSA). 
                                                 


6  From 1 December 2010, it should read:  


-  substances meeting the criteria for classification in the hazard class carcinogenicity category 1A or 1B in 
accordance with section 3.6 of Annex I to Regulation (EC) No 1272/2008 


7  From 1 December 2010, it should read: 


-  substances meeting the criteria for classification in the hazard class germ cell mutagenicity category 1A or 1B 
in accordance with section 3.5 of Annex I to Regulation (EC) No 1272/20082 


8  From 1 December 2010, it should read: 


-  substances meeting the criteria for classification in the hazard class reproductive toxicity category 1A or 1B, 
adverse effects on sexual function and fertility or on development in accordance with section 3.7 of Annex I to 
Regulation(EC) No 1272/2008 



http://guidance.echa.europa.eu/docs/guidance_document/information_requirements_en.htm?time=1288185290�





Guidance on Authorisation Applications 


  


18 


In granting the authorisation and setting any conditions the Commission will take into account all 
discharges, emissions and losses, including risks arising from diffuse or dispersive uses, known at 
the time of the decision. The Commission shall not consider the risks to human health arising from 
the use of a substance in a medical device regulated by Council Directive 90/385/EEC, Council 
Directive 93/42/EEC or Directive 98/79/EC {Art. 60(2)}.For substances to be authorised through 
the SEA route, in cases where adequate control cannot be demonstrated or Article 60(3) applies, the 
Commission’s decision will take into account the opinions of both the Committee for Risk 
Assessment and the Committee for Socio-economic Analysis and the following {Art. 60(4a to d)}. 


 The risk posed by the uses of the substance, including the appropriateness and effectiveness 
of the risk management measures proposed. 


 The socio-economic benefits arising from the use of the substance, and the socio-economic 
implications of a refusal to authorise the substance as demonstrated by the applicant or 
other interested parties. 


 The analysis of the alternatives submitted by the applicant under Article 62 (4e) or any 
substitution plan submitted by the applicant under Article 62 (4f) and any third party 
contributions submitted under Article 64 (2). 


 Available information on the risks to human health or the environment from any alternative 
substances or technologies. 


Planning for substitution: One of the fundamental aims of authorisation is the progressive 
replacement of the substances listed in Annex XIV by suitable alternative substances or techniques 
which are economically and technically viable. To this end, the applicant's planned activities with a 
view to switching to economically and technically feasible alternatives is a crucial factor in the 
decision to grant an authorisation. The applicant's planning for substitution is mainly reflected in 
the following elements of the application: 


1. An analysis of alternatives: this is a required element in all applications for authorisation, 
and provides (together with information eventually supplied by third parties) the basis to 
assess whether alternative substances or techniques are available.  


When assessing whether suitable alternative substances or technologies are available, the 
Commission shall take all relevant aspects into account {Art. 60(5)}, including: 


o whether the transfer to alternatives would result in reduced overall risks to human 
health and the environment, taking into account the appropriateness and 
effectiveness of risk management measures; 


o the technical and economic feasibility of alternatives for the applicant. 


2. A substitution plan: where the analysis of alternatives shows that suitable alternatives are 
available, taking into account the above mentioned elements in Art. 60(5), the applicant 
must submit a substitution plan, including a timetable for proposed actions. It is noted that 
this element will only be required in those cases where an alternative substance or technique 
is available for the applicant, which by definition is only possible in applications under the 
adequate control route.  


Where a restriction exists for a use of a substance, an authorisation will not be granted if this would 
result in a relaxation of the existing restriction {Art. 60(6)}. 


All authorisations granted will be subject to a time-limited review {Art. 60(8)}. The duration of this 
review period will be determined on a case-by-case basis. The decision over this review period will 
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consider all relevant information, including the elements listed in Article 60 (4a to d) as outlined 
above.  


In particular it is noted that the credibility of the substitution plan and the expected time-frame for 
the replacement of the substance submitted by the applicant under the adequate control route will 
determine the length of the review period. In cases where no suitable alternatives have been 
identified by the applicant, the information provided in the analysis of alternatives and the 
information submitted by third parties under Article 64(2) will be crucial to determine the length of 
the review period.  


Likewise, under the socio-economic route, the length of the review period will be determined by the 
information on analysis of alternatives as well as on information submitted by third parties. 
Specifically, applicants should explain as part of the analysis of the alternatives the actions that 
would be required, as well as the time-lines, to switch to an alternative substance/technology. This 
should apply in particular in cases where there is an alternative available on the market but not yet 
ready for an immediate substitution (i.e. within the "sunset date") by the applicant, or another 
operator in the same market is already or will switch in the near future to alternatives. Having a 
robust analysis of the alternatives is critical for the application under the socio-economic route to be 
considered favourably and the absence of a justification as to the existence and suitability of 
alternatives may lead to a negative decision, particularly if third parties (who may provide 
information under Art. 64(2)) or other applicants have already switched. Absence of research and 
development activities should lead to fixing shorter review periods.    


 


The information that will be specified in the authorisation when granted {Art. 60(9)} is summarised 
in Table 3. 


Table 3. Information specified in an authorisation 


Information specified 


The natural or legal person(s) to whom the authorisation is granted. 


The identity of the substance(s). 


The use(s) for which the authorisation is granted. 


Any conditions under which the authorisation is granted. 


The time-limited review period. 


Any monitoring arrangements. 


1.5.6. Requirements following granting or refusal of an authorisation 


Once the authorisation number has been published in the Official Journal, the holder of the 
authorisation is required to include without delay the authorisation number on the label before 
placing the substance, or a mixture containing the substance, on the market for the authorised use. 
The same applies to downstream users using an authorisation granted to an actor up his supply 
chain for that use {Art. 65}.  


The Safety Data Sheet shall also be updated without delay following granting (or refusal) of an 
authorisation {Art. 31(9b)}. If a Safety Data Sheet is not required, the downstream users and/or 







Guidance on Authorisation Applications 


  


20 


distributors shall otherwise be informed of the details of any authorisation granted or denied {Art. 
32(1b)}. 


In cases where a downstream user uses the substance on the basis of the authorisation granted to his 
supplier, the downstream user shall notify the Agency within three months of the first supply of the 
substance {Art. 66(1)}. Such notifications will be kept in a register maintained by the Agency that 
will be made available to the Competent Authorities of the Member States on request {Art. 66(2)}. 


The requirements following granting of an authorisation are summarised in Table 4. 


 


Table 4. Requirements following granting of an authorisation 


Requirement Organisation responsible Timeframe 


Update the registration to take 
account of the granted authorisation 


{Art. 22(2)}. 


Holder of authorisation. Within the deadline specified in the 
decision. 


Update the Safety Data Sheet or 
provide downstream users and/or 


distributors with details of the 
authorisation {Art. 31(9b) and Art. 


32(1b)}. 


Holder of authorisation. Without delay following publication of 
the authorisation number in the 


Official Journal. 


Inclusion of authorisation number on 
relevant label for substance and/or 
mixtures containing the substance 


{Art. 65}. 


Holder of authorisation and 
downstream users using the 


substance in accordance with Art. 56 
(2). 


Without delay following publication of 
the authorisation number in the 


Official Journal. 


Notify the use of a substance on the 
basis of an authorisation granted to 
the supplier of the substance {Art. 


66(1)}. 


Downstream users using the 
substance in accordance with Art. 


56(2). 


Within three months of first supply for 
the Authorised use. 


Maintenance of a register of 
downstream users who have made a 
notification of supply of a substance 
for an Authorised use {Art. 66(2)}. 


Agency. Continuous. 


 


 


In addition to any conditions of use specified in the authorisation, there also is an obligation on the 
holder of the authorisation to ensure that exposure is reduced to as low a level as is technically and 
practically possible {Art. 60(10)}.  


If an authorisation request is refused, the applicant needs to update the registration taking into 
account the decision {Art. 22(2)} within the deadline specified in the decision. Article 22(1) sets 
out the areas of the registration which may need to be updated. 


1.5.7. Review of authorisations 


As indicated in Section 1.5.5 authorisations granted for certain uses will be subject to a review 
period. Further details on how these review periods are determined can be found in the Guidance on 
inclusion of substances in Annex XIV. During such a review the Commission may decide to amend 
or withdraw the authorisation {Art. 61(3)} if circumstances have changed including situations 
where suitable alternatives have now been identified. This latter point applies to both routes of 
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authorisation. In order to continue to benefit from an authorisation the holder must submit a review 
report at least 18 months before the expiry of the time-limited review period. The review report 
should cover only those parts of the original application that have now changed and should contain 
the following elements {Art. 61(1)}. 


 Number of current authorisation. 


 An update of the analysis of alternatives, including information about any relevant research 
and development activities by the applicant, if appropriate. 


 An update of any substitution plan included in the original application. 


 If the update of the analysis of alternatives shows that there is a suitable alternative 
available, then a substitution plan, including a timetable for proposed actions by the 
applicant, should be included.  


 If the holder cannot demonstrate that the risk is adequately controlled, then an update of the 
SEA included in the original application is required. 


 If the holder can now demonstrate that the risk is adequately controlled, then an update of 
the CSR is required. 


 Updates of any other elements from the original application that have now changed. 


In addition to the review period specified in the authorisation, the authorisation can be reviewed by 
the Commission at any time in light of {Art. 61(2), (4), (5) and (6)} 


 a change in circumstance of the original authorisation so as to affect the risk to human 
health or the environment, or the socio-economic impact, or 


 new information on possible substitutes that becomes available, or 


 failure to meet an environmental quality standard referred to in the IPPC Directive 
(Directive 2008/1/EC), or 


 failure to meet the environmental objectives referred to in Article 4(1) of the Water 
Framework Directive (Directive 2000/60/EC) in a river basin relevant to the authorised use, 
or 


 if the use of a substance is subsequently prohibited or otherwise restricted in Regulation 
(EC) No 850/2004 on Persistent Organic Pollutants (in this situation the Commission will 
withdraw the authorisation for that use). 


In these cases, the Commission will set a reasonable deadline for the holder(s) of the authorisation 
to submit further information necessary for the review.  


In the review, the Commission will, taking into account the principle of proportionality9, decide if 
there is a need to amend the authorisation or withdraw the authorisation, if under the changed 
circumstances the original authorisation would not have been granted, or if suitable alternatives 
become available. If suitable alternatives become available to the applicant, then the Commission 
shall require the holder of the authorisation to present a substitution plan if it was not already done 


                                                 


9  In accordance with the principle of proportionality, as set out in Article 5 of the Treaty on European Union, the 
REACH regulation does not go beyond what is necessary in order to achieve its objectives. 
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as part of the application or update {Art. 61(3)}. In the case of an authorisation under the SEA 
route, if suitable alternatives become available to the applicant, the Commission will have to 
withdraw authorisation, taking into account the proportionality principle (Article 60(4) makes the 
granting of an authorisation under the SEA route conditional upon the non-existence of suitable 
alternatives). Should suitable alternatives become available on the market but not yet ready for an 
immediate substitution or has another operator in the same market switched or will switch in the 
short future to alternatives, the applicants should explain as part of the updated analysis of the 
alternatives the actions that would be required, as well as the time-lines, to switch to an alternative 
substance/technique.  


In cases where there is a serious and immediate risk for human health or the environment, the 
Commission may decide to suspend the authorisation pending the review, taking into account the 
principle of proportionality {Art. 61(3)}. 


At the start of the review process, the Agency will make available via the web-site broad (non-
confidential) information on uses covered by the application, with a deadline by which information 
on alternative substances or technologies may be submitted by interested third parties {Art. 64(2)}. 


1.6. Summary of important deadlines for applicants and interested third parties in the 
authorisation process 


The key deadlines for applicants and interested third parties in the authorisation process are 
summarised in Table 5. The various deadlines in the process for any given substance up to granting 
of the authorisation will be made available via the Agency’s website. 
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Table 5. Summary of key deadlines 


Task Deadline Stakeholders 


Comment on Annex XV dossier proposing 
identification of SVHC. 


To be set by the Agency, within 60 
days of circulation of dossier to 
Member States. 


(potential) Applicant. 


Interested third parties. 


Comment on recommendation for inclusion in 
Annex XIV (Substances subject to authorisation). 


Within three months of the date of 
publication. 


(potential) Applicant. 


Interested third parties. 


Submission of application for an authorisation. To be set by the Agency (a 
minimum of 18 months prior to the 
sunset date). 


Applicant. 


Submission of information on alternative 
substances or technologies and socio-economic 
impacts. 


To be set by the Agency. Interested third parties. 


Notify Agency of intention to comment on the draft 
opinion of the Agency’s Committees for Risk 
Assessment and Socio-economic analysis. 


Within one month of receipt of the 
draft opinion. 


Applicant. 


Comment on draft opinion of the Agency’s 
Committees for Risk Assessment and Socio-
economic analysis. 


Within two months of receipt of the 
draft opinion. 


Applicant. 


Update the Safety Data Sheet or provide 
downstream users and/or distributors otherwise 
with details of the authorisation. 


Without delay following granting of 
an authorisation. 


Holder of authorisation. 


 


Include the authorisation number on relevant label 
for substance and/or mixtures containing the 
substance. 


Without delay following publication 
in the Official Journal. 


 Holder of authorisation and 
downstream users using the 
substance in accordance 
with Art. 56(2). 


Notify the use of a substance on the basis of an 
authorisation granted to a supplier.  


Within three months of first supply. Downstream users using the 
substance in accordance 
with Art. 56(2). 


 


It should also be taken into account that the time needed to put together an authorisation application 
could be considerable. The Guidance on inclusion of substances in Annex XIV estimates that 
around 12 months may be needed to prepare a new application, but this could be as long as 24 
months for applicants with less experience of the process. The time needed to prepare a review 
report is estimated at between 6 and 12 months. However, it should be noted that these estimates 
are made on the basis of other procedures under other legislation and need to be revisited when 
there is practical experience from the authorisation procedure. 
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2. HOW TO MAKE AN APPLICATION FOR AN AUTHORISATION 


2.1. Introduction 


Authorisation is required for placing on the market and use(s) of a substance listed in Annex XIV 
after the sunset date. Applications for authorisation can be made by the manufacturer(s), importer(s) 
and/or downstream user(s) of the substance, covering one or more uses and/or one substance or a 
group of substances. In addition applications can be made by separate legal entities or group of 
legal entities. 


 


This Chapter provides detailed guidance on how to put together an application for an authorisation, 
and on the specific information and considerations needed for the application.  


2.1.1. Main elements of an application for authorisation 


As described in Section 1.5.3, Article 62(4) and (5) define the content of an application. Tables 6 
and 7 provide a brief description of the content of the application, and also indicate where guidance 
on each item can be found. 


 


Table 6. Basic information that shall be included in an application for an authorisation 


Information Guidance that is available 


Identity of substance or 
substances covered by the 
application.   


Specifying: 


 reference to Annex XIV entry 


 other information based on Section 2 of 
Annex VI of the Regulation which can be 
deemed sufficient to enable each substance 
to be identified. If it is not technically 
possible or if it does not appear to be 
scientifically justified to give information on 
one or more of the items, the reasons shall 
be stated. 


Guidance on substance 
identification. 


Guidance on registration. 


 


Name and contact details of the person or persons making the application.  


Request for authorisation(s) 
for specific use(s) 


Specifying, 


 the use(s) for which authorisation is sought 


 covering the use(s) of the substance(s) on 
its own, in mixtures and/or the incorporation 
of the substance(s) in articles, where this is 
relevant. 


This guidance 


Guidance on information 
requirements and CSA, 
Chapter R.12: Use 
descriptor system 


Chemical Safety Report(s) 
(CSR(s)) 


This is required if it has not already been 
submitted as part of a registration (although in 
some cases it may be necessary to update the 
existing CSR(s) so as to provide more detailed 


Guidance on information 
requirements and CSA. 
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Information Guidance that is available 


information). 


The CSR(s) shall cover all uses applied for. It 
shall cover the risks to human health and/or the 
environment from the use(s) of the substance(s) 
arising from the intrinsic properties of the 
substance(s) specified in Annex XIV of the 
Regulation.  


An analysis of the alternatives The analysis of alternative substances and 
techniques shall cover all uses applied for and 
should consider: 


 the risks from the alternatives,  


 the technical and economic feasibility of 
substitution,  


 if appropriate, information on any relevant 
research and development activities by the 
applicant, and 


 if there is a suitable alternative available on 
the market but not yet ready for an 
immediate substitution (i.e. within the 
"sunset date") or another operator in the 
same market has already or will switch in 
the short future to alternatives, the 
applicants should explain as part of analysis 
of the alternatives the actions that would be 
required, as well as the time-lines, to switch 
to an alternative substance/technique. 


This guidance. 


 


Substitution plan Where the analysis of alternatives shows that 
suitable alternatives are available for specific 
use(s), taking into account elements in Article 
60(5), the applicant shall also include a 
substitution plan, including a timetable for 
proposed actions.  


This guidance. 
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Table 7. Other information that may be included in an application for an authorisation 


Information Guidance that is available 


A socio-economic analysis 
(SEA). 


This is needed in cases where the applicant cannot 
show adequate control of risks in accordance with 
section 6.4 of Annex I (taking into account article 
60(3)) and the authorisation is applied for on the 
basis that the risk to human health or the 
environment from the use of the substance is 
outweighed by the socio-economic benefits and there 
are no suitable alternatives.  


Guidance on Socio- 
Economic Analysis – 
Authorisation. 


A justification for not 
considering the risks to 
human health or environment. 


This is applicable to the following situations. 


 Emissions of a substance from an installation for 
which a permit has been granted in accordance 
with the IPPC Directive (Council Directive 
2008/1/EC). 


 Discharges of a substance from a point source 
governed by the requirement for prior regulation 
referred to in Article 11(3)(g) of the Water 
Framework Directive (Directive 2000/60/EC) and 
legislation adopted under Article 16 of that 
Directive. 


This guidance. 


2.1.2. Application content  


As stated in section 1.5.5, an authorisation can be granted on the basis of two different lines of 
argumentation, i.e., adequate control or socio-economic reasons. Therefore, this guidance refers to 
two routes: 


 the adequate control route {Art. 60(2)}; or 


 the socio-economic (SEA) route {Art. 60(4)}. 


2.1.2.1. Adequate control route 


The ‘adequate control route’ applies when it can be demonstrated that the risk to human health or 
the environment from the use of the substance is adequately controlled in accordance with section 
6.4 of Annex I {Art. 60(2)}.  


If the application is based on the adequate control of risks, it must include: 


 a CSR (if not already submitted as part of the registration); 


 an analysis of alternatives; and 


 where the analysis of alternatives shows that suitable alternatives are available, taking into 
account elements in Article 60(5), a substitution plan. 


The basis for demonstrating adequate control of risk arising from the intrinsic properties of the 
substance specified in Annex XIV is a chemical safety assessment (CSA) which is recorded in a 
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CSR. The Guidance on information requirements and CSA provides direction on carrying out the 
assessment.  


The evidence whether suitable alternatives are available is presented in an analysis of alternatives. 
The analysis must take into account the reduction in overall risks and technical and economic 
feasibility of the alternatives for the applicant. It must be noted that having a robust analysis of 
alternatives is critical for the application to be considered favourably and that absence of 
appropriate justification as to the existence of alternatives may lead to a negative decision, 
particularly if third parties under Article 64(2)} or other applicants have submitted information on 
the existence of alternative substances or techniques. In addition, the content and robustness of the 
analysis of alternatives will be a critical element to set the review period. 


Where suitable alternatives are available, a substitution plan must be included in the application 
outlining the applicant’s commitment to take actions in a specified timetable to replace the Annex 
XIV substance with the suitable alternative(s).  


It should be kept in mind that the Committee for Risk Assessment may in its opinion disagree with 
the applicant’s demonstration of adequate control which can lead to a decision to refuse the 
authorisation. Therefore, the applicant may consider to also include a socio-economic assessment to 
provide evidence to the Committees that the socio-economic benefits outweigh the risks arising 
from the use of the substance {as per Art. 60(4)}. This applies in cases where the analysis of 
alternatives demonstrates that there are no suitable alternatives available because then, the 
authorisation may still be granted on the basis of the SEA consideration. This, however, requires 
that the application includes all necessary information in support of the SEA argumentation.  


Although not strictly required by REACH, a socio-economic analysis can also bring valuable 
information for defining the length of the review period and/or authorisation conditions for 
applications demonstrating adequate control. Guidance for carrying out a socio-economic analysis 
is available (Guidance on Socio- Economic Analysis – Authorisation). 


The applications may also include a justification for not considering the risks to human health or 
environment for the use(s), as set out in Article 62(5), if applicable. 


2.1.2.2. Socio-economic assessment (SEA) route 


The ‘SEA route’ applies where it can be demonstrated that the risk to human health or the 
environment from the use of the substance is outweighed by the socio-economic benefits and there 
are no suitable alternative substances or techniques {Art. 60(4)}. It applies in circumstances when 
adequate control has not been demonstrated and/or for substances meeting the criteria of Article 
60(3). The latter include: 


 CMR category 1 and 2 substances defined under Article 57 (a), (b) or (c)10, or substances 
listed in Annex XIV as being of equivalent concern defined under article 57 (f), and for 
which it is not possible to determine a threshold; 


                                                 


10  Article 57 (a), (b) and (c) will be amended from 1 December 2010, and from that date this sentence should read: 
"substances meeting the criteria for classification in the hazard classes carcinogenicity, germ cell mutagenicity or 
reproductive toxicity category 1A or 1B in accordance with Annex I to Regulation (EC) No 1272/2008 defined 
under Article 57 (a), (b) or (c),(…)". 
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 PBT or vPvB substances meeting the criteria in Annex XIII (article 57 (d) and (e)); 


 substances which are listed in Annex XIV as being of an equivalent level of concern to PBT 
or vPvB substances defined under article 57 (f). (See section 1.5.5 of this guidance for 
further detail.) 


The application under the SEA route should include: 


 a CSR; 


 an analysis of alternatives; and 


 a SEA.  


Although according to Article 62(5) the inclusion of a SEA is optional in all applications, it should 
be stressed that for applications under the SEA route (that is, for the substances referred to in 
Article 60(3) as well as for substances where adequate control has not been demonstrated) a SEA 
should always be included to provide evidence that the socio-economic benefits outweigh the risks 
arising from the use of the substance {as per Art. 60(4)}. Otherwise the granting of authorisation on 
socio-economic grounds is very unlikely. 


If the application is made under the SEA route it should be noted that the authorisation may not be 
granted when suitable alternatives are available for the applicant. In the application the applicant 
must explain why he considers that there are no suitable alternatives and list the actions, including 
timelines that would be required to transfer to alternative substance or techniques, should suitable 
alternatives be available on the market but not yet ready for an immediate substitution.  


Similar to the adequate control route, the applications may also include a justification for not 
considering the risks to human health or environment for the use(s), as set out in Article 62(5), if 
applicable.  


Figure 7 outlines the information that should be included in the application.  
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Figure 7     Application content (based on Art. 60)  
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2.2. Compiling an application for an authorisation 


The following sections go through each section of the application, indicating the information that 
should be provided. Specific technical guidance on how to compile the application for authorisation 
is contained in user manual(s) available on the Agency’s website.    


Further guidance on specific aspects of the authorisation application, for example analysis of 
alternatives and substitution plans, is given in Chapter 3 and Chapter 4. Appendix 1 provides 
guidance for substance grouping in the context of authorisation applications. Appendix 2 gives 
specific guidance for groups of applicants wishing to file jointly an application for an authorisation. 
More detailed guidance on carrying out a socio-economic analysis is given in the Guidance on 
Socio- Economic Analysis – Authorisation. 


2.2.1. Substance identity 


Basic information on the identity of the substance is needed for the application for an authorisation. 
The information on substance identity should be based on the Annex XIV entry and on Section 2 of 
Annex VI of REACH.  


Substance identity information should be available as part of the registration dossier for the 
substance or the group of substances considered in the application. In cases where no registration is 
available the information should be collated following the Guidance on substance identification.  


A single application can be made covering several substances that meet the definition of a group of 
substances in section 1.5 of Annex XI of the REACH Regulation. In this case the required 
information on identity will be extracted for each member of the group (see Appendix 1). An 
argumentation for substance grouping should be included in the application in cases where the 
substances are not grouped in Annex XIV but have similar physicochemical, toxicological and 
ecotoxicological properties or where these follow a regular pattern as a result of structural 
similarity. Appendix 1 gives further guidance for substance grouping.  


2.2.2. Applicants   


Applications for authorisation can be made by the manufacturer(s), importer(s) and/or downstream 
user(s) of the substance(s). In addition applications can be made by either separate legal entities or a 
group of legal entities {Art. 62(2)}.  


Information for each legal or natural person submitting an application should be provided, 
including: 


 name, address, telephone number, fax number and email address; 


 contact person; 


 financial and legal identifiers; and 


 other relevant contact information. 


In this guidance no distinction is made between situations where the applicant is a manufacturer or 
importer and where the applicant is a downstream user, as the main elements that need to be 
included in the application are broadly the same. However, the considerations when deciding 
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whether or not to make an application may be different for manufacturers and importers compared 
to downstream users. It is important to note that an authorisation granted to a downstream user also 
covers the supply of the substance to the downstream user holding the authorisation {Art. 56(1a)} 
irrespective of whether or not the manufacturer(s) or importer(s) have or have not made an 
application for an authorisation for that particular use. 


In order to ensure that the process is effective, it is important that, where the potential applicant is 
not (or does not include) a downstream user, he keeps his downstream users of the substance 
informed of what will and will not be covered in the application. Similarly, it would be important 
for downstream users to provide information on their specific uses back to the applicant. Given the 
length of time it may take to put together an application (see Section 2.4.1) it is important that such 
dialogue starts at an early stage in the process. 


As mentioned earlier, applications can be made by several legal entities. It will be up to each 
potential applicant (whether a manufacturer, importer or downstream user) to decide on a case-by-
case basis whether he wishes to make an application, either as individual or as part of a group of 
applicants. Appendix 2 discusses further the reasons and approach for filing joint applications for 
an authorisation by several legal entities. 


2.2.3. Request for authorisation for specific use(s) 


2.2.3.1. Use(s) covered in an application 


Each applicant can apply for an authorisation for his own use(s) of the substance and/or uses for 
which the applicant intends to place the substance on the market. If manufacturers and importers 
wish to prepare applications covering both their own use(s) and any use(s) for which they wish to 
place the substance on the market, the application would need to cover the downstream uses of the 
substance. In this situation, the downstream users themselves would not necessarily need to submit 
an application as long as their uses were covered by the application from the manufacturer or 
importer. However, it is important to note that such an application from the manufacturer or 
importer does not preclude the downstream user from making his own application if desired. 


As it is up to each actor to decide, on a case-by case basis, whether or not he wishes to cover his 
downstream users’ use(s) in his authorisation application, it is possible that a potential applicant 
may not wish to apply for an authorisation for a specific use he currently supplies for. Examples 
(non-exhaustive) of some of the many possible situations where this could arise include: 


 the applicant does not wish to continue supply for economic reasons (e.g. the costs of 
preparing an application are high compared to the value of the product), 


 the applicant cannot demonstrate safe use and there appear to be suitable alternatives 
available, or 


 the applicant cannot demonstrate safe use and the risks to human health or the environment 
from the use of the substance appear likely to outweigh the socio-economic benefit of 
continued use of the substance. 


In these cases the downstream users of the substance for the specific use may wish to consider 
developing their own application for their specific use(s). When deciding to do this, they would 
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need to consider their own specific case carefully. Non-exhaustive examples of some situations 
where this could arise include: 


 the actual use or process used by the downstream user is confidential, 


 adequate control can be demonstrated at the downstream user site as a result of specific risk 
management measures and operational conditions in place, or 


 the downstream user can demonstrate that socio-economic benefits outweigh the risks for 
the specific use employed by him in cases where no suitable alternatives are available for 
him for this specific use.  


In such cases it would be advisable for the downstream user to inform their supplier(s) and, if 
relevant, their downstream users (customers) of the substance that they intend to make an 
application for authorisation.  


2.2.3.2. Describing use(s) in the application 


The use or uses should be described in the authorisation application in accordance with user 
manual(s) for authorisation applications made available on the Agency’s website. This section 
should be completed for all applications, irrespective of the basis on which the application is made. 
This should also cover any use(s) of the substance(s) in mixtures and/or incorporation of the 
substance into articles, where this is relevant. For applications for a group of substances it is 
important that the uses being applied for are clearly identified for each member of the group. 


It should be remembered that an authorisation is granted for the use(s) described in the exposure 
scenario(s) and documented in the CSR (see Section 2.2.4.4). The key point is therefore that the 
description has to relate to the exposure scenario(s) for the use(s) for which authorisation is being 
requested, as included in the CSR, the analysis of alternatives, and SEA, when available. The 
development of the description of the use is an iterative process and it should therefore be finalised 
after the work on the CSR, analysis of alternatives and SEA has been carried out. Guidance on 
information requirements and CSA (Chapter R.12: Use descriptor system) has guidance on 
developing descriptions of uses and this should be consulted, but it may in many cases be necessary 
and useful for the applicants to develop the description further to specify more precisely what use is 
applied for. 


Note that the CSR and in particular the exposure scenario(s) needs to cover all of the relevant life 
cycle steps of the substance associated with the use applied for. For example, if the end use applied 
for is part of a mixture, the step formulating the mixture will need to be included. The service life of 
articles containing the substance may also need to be considered. 


Where the substance forms part of a mixture, the use descriptor system in Guidance on information 
requirements and CSA (Chapter R.12: Use descriptor system) characterises the use of the substance by 
the type of end-use product in which the substance is known to be used. Hence the use of a mixture 
is described in a similar way to the use of a substance. Further information on the specific purpose 
of the substance in the mixture can be added if needed. Where the substance is used in production 
of articles, the use descriptor system will include the category of article into which the substance is 
incorporated (it should be noted that the use of the articles themselves is not subject to 
authorisation). 
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2.2.3.3. Uses for which authorisation application is not required 


The application shall not include the risks to human health arising from the use of a substance in a 
medical device regulated by Directives 90/385/EEC, 93/42/EEC or 98/79/EC {Art. 62(6)}. 


In addition, Table 1 in section 1.5.2 includes other exempted uses from applications for 
authorisation. Further to these general exemptions, the Annex XIV entry for each substance may list 
substance specific exempted uses, or categories of uses, along with any conditions that apply to 
such exemptions.  


2.2.3.4. Request for authorisation for several uses 


As mentioned earlier the application can cover several uses. Some of the possible advantages of an 
application considering more than one use are to avoid repetitions and to include a more integrated 
picture of the use of the substance. A main disadvantage is having to produce a complex application 
where there are a high number of uses, or where the application requires both the adequate control 
and SEA routes in order to cover all the uses.  


The applicant should decide on a case-by-case basis if the advantages of combining several uses in 
one application outweigh the drawbacks. Some of the disadvantages of combining several uses in 
one request for authorisation can be addressed through methodical organisation of the application. 
This could be achieved by either the development of separate reports (i.e., the CSR, the analysis of 
alternatives, the substitution plan, and the SEA, where appropriate) or the development of distinctly 
defined sections in each of these reports. This will facilitate the preparation of the application and 
its processing by the Agency and the Commission. 


2.2.4. Documentation in support of the application for authorisation 


As discussed in Section 2.1.2, the information contained in the application may be different 
depending on the basis for the argumentation in the application, i.e. adequate control or socio-
economic benefits. Figure 7 presents in a graphical form the information that should be included in 
the application for each route. The sections below outline the specific information that will need to 
be provided in support of the application.  


2.2.4.1.Chemical Safety Report 


All authorisation applications need to include a CSR or refer to one submitted as a part of a 
registration dossier substances manufactured in quantities of 10 tonnes or more per year per 
registrant must include a CSR as a part of a registration dossier). The CSR(s) should cover the risks 
to human health and/or the environment (as appropriate) from the use or uses of the substance 
applied for arising from the intrinsic properties specified in Annex XIV of the Regulation. 


a) Development and submission 


Where a CSR has been submitted already as part of the registration, and no changes have been 
made for the authorisation application, there is no need to resubmit a copy.  


However, the applicants may need to update their original (registration) CSR as part of their 
authorisation application. This may be required for instance where the applicant wishes to provide a 







Guidance on Authorisation Applications 


  


34 


more precise exposure scenario and/or refine the exposure assessment. It may be advisable to 
submit a revised CSR where the original CSR covers several uses of the substance but the applicant 
only wishes to apply for an authorisation for some of these uses. This may be particularly important 
where some of the uses not applied for lead to high emissions that dominate the total emissions of 
the substance. Here, the update to the CSR could consider the effect of the change in the applicant’s 
use pattern on the overall emissions and risk characterisation from the remaining uses. 


If a CSR is not available, then it will be necessary to carry out a Chemical Safety Assessment 
(CSA), record the assessment in a CSR, and submit it as part of the application. In these cases and 
where a CSR is updated for the purposes of an application for authorisation, it only needs to cover 
the identified uses applied for and can be limited to the risks to human health and/or the 
environment arising from the intrinsic properties specified in Annex XIV. The hazard assessment 
part of the applicant’s CSR needs to be based on the Annex XV dossier that led the substance to be 
included in Annex XIV. The remainder of the CSR has to be developed in accordance with Annex I 
for which the standard guidance on CSA/CSR can be used (see Guidance on information 
requirements and CSA11). Depending on the substance properties this includes a quantitative or a 
qualitative risk characterisation, in accordance with either Section 6.4 or 6.5 of Annex I and 
following the general CSA guidance.  


The content of the CSA varies depending on the basis of the authorisation application. If an 
authorisation is applied for via the adequate control route, the CSR needs to demonstrate that for the 
uses(s) of the substance(s) concerned, the risks are adequately controlled in accordance with section 
6.4 of Annex I.  Therefore, iteration of the exposure scenario or the assessment is needed until 
adequate control can be demonstrated. This may include:  


 refinement of exposure estimates to better reflect the implemented or recommended 
conditions of use, e.g. by 


o collecting further information on conditions of use,  


o use of measured data,  


o use of better models, or  


 modification of risk management measures or operational conditions, or  


 narrowing down the areas of use for which authorisation is applied for.  


If an authorisation is applied for via the SEA route, possibilities to improve control of risks via 
iteration of the exposure scenario or the assessment need to be considered with a view to 
demonstrate minimisation of emissions and exposures as far as possible, and to show that the 
likelihood of adverse effects is reduced. This may include the same actions as listed under the 
adequate control route. Section A.4.3 of the Guidance on information requirements and CSA 
outlines further the steps in the CSA for the purpose of an authorisation application. 


                                                 


11  The following sections of the Guidance on information requirements and CSA are of particular relevance: Parts A, 
C, D and E of the Concise Guidance and from the In Depth Guidance Chapter R.11.2 on emission and risk 
characterisation for PBT/vPvB substances and Chapters R14 – R18 on exposure estimation. 
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In cases where a new CSR has been generated for the application, or where an existing CSR has 
been modified, a copy of the new or revised CSR should be appended to the application as an 
assessment report.  


b) CSR for several uses 


In circumstances where one application covers several uses, it is important to clearly set out the 
exposure scenarios for each use. This can be achieved by developing distinctly defined sections for 
each use in the CSR. This will facilitate the preparation of the application and its processing by the 
Agency and the Commission. 


c) CSR for a group of substances 


In the event the application for authorisation is for a group of substances, CSR(s) needs to cover all 
substances in the group for which authorisation is sought. Although in principle it is possible to 
generate one CSR covering the grouped substances and all their uses, this may not be practical in 
case of applications for many substances with many different uses as documentation of all the many 
different combinations (of substances/uses) could result in a poor analysis that lacks transparency 
and consistency. In such situations a CSR for each member of a group may be more appropriate. 
Appendix 1 provides additional information for substance grouping.  


2.2.4.2.Analysis of alternatives  


All applications must include an analysis of alternatives. The purpose of this analysis is to 
determine if there are any suitable alternative substances or alternative techniques. There are three 
main aspects that at least should be considered, these are: 


 risks from alternatives, 


 technical feasibility of substitution, and 


 economic feasibility of substitution. 


It is important to stress the need for a robust analysis of alternatives. Applicants should explain as 
part of the analysis of the alternatives the actions and timelines required to transfer to an alternative 
substance or technique, in particular in cases where there is a suitable alternative available on the 
market but not yet ready for an immediate substitution (i.e. within the "sunset date") or other 
operators in the same market are already using or will transfer in the near future to alternatives.  


Furthermore, if appropriate, the analysis of alternatives should include information on any relevant 
research and development activities by the applicant. In particular, applicants should include 
information about research and development that is considered appropriate for the understanding of 
the present or future availability of suitable alternatives to the Annex XIV substance. Future plans 
for research and development may also be documented in the application. This may be appropriate 
when no suitable alternatives have been identified.. The information on research and development 
will be taken into consideration in the determination of the review period. In the absence of any 
relevant programme by the applicant intended to allow him to transfer to an alternative, the review 
period will tend to be shorter than in cases where serious actions are taken. In the latter case the 
review period would normally take into consideration the timelines identified by the applicant to 
accomplish the programme.  
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It should be noted that in order for an authorisation to be granted under the SEA route, the analysis 
of alternatives must show that there are no suitable alternative substances or techniques taking into 
account elements mentioned in Article 60(5) (in addition to the demonstration that the socio-
economic benefits outweigh the risks {Art. 60(4)}).  


Detailed guidance on how to carry out an analysis of alternatives is given in Chapter 3. The analysis 
of alternatives should be submitted as part of the application as indicated in the user manual(s) 
made available on the Agency’s website.  


In circumstances where one application covers several uses, it is important to clearly set out the 
alternatives for each use. This can be achieved by developing a separate analysis of alternatives 
report for each use or by developing distinctly defined sections for each use in one report. This will 
facilitate the preparation of the application and its processing by the Agency and the Commission.  


For applications covering a group of substances, it would need to be considered on a case-by-case 
basis whether the analysis of alternatives should cover the group or whether individual reports 
should be generated for each member of the group.  


2.2.4.3.Substitution plan 


The application must include a substitution plan if the analysis of alternatives shows that suitable 
alternatives are available, taking into account reduction of overall risks and technical and economic 
feasibility of alternatives for the applicant.  


Detailed guidance on preparing a substitution plan is given in Chapter 4 of this guidance. The 
substitution plan should be submitted as part of the application as indicated in the user manual(s) 
made available on the Agency’s website.  


In circumstances where one application covers several uses, it is important to clearly set out a 
substitution plan for each use. This can be achieved by developing a separate substitution plan for 
each use or by developing distinctly defined sections for each use in one report. This will facilitate 
the preparation of the application and its processing by the Agency and the Commission. 


For applications covering a group of substances, it would need to be considered on a case-by-case 
basis whether the substitution plan should cover the group or whether individual substitution plans 
should be generated for each member of the group.  


2.2.4.4.Socio-economic analysis 


SEA is an approach used to analyse and describe all relevant impacts of granting (or refusing) an 
authorisation. Although not strictly required by the Regulation, an SEA is particularly important in 
circumstances where adequate control of risks cannot be documented (see section 2.1.2.2), and the 
applicant will need to demonstrate that the risk to human health or the environment from the use of 
the substance or substances is outweighed by the socio-economic benefits {Art. 60 (3 and 4)}.   


SEA can also be beneficial in adequate control route applications. For example, applicants can use 
socio-economic analysis to give the basis for defining the length of the review period or any 
conditions in the authorisation decision.  


Annex XVI of REACH outlines the information that may be included in an SEA and more detailed 
guidance for carrying out a socio-economic analysis is given in the Guidance on Socio Economic 
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Analysis – Authorisation. The detailed report and supporting information should be submitted as 
part of the application as indicated in the user manual(s) made available on the Agency’s website.  


In case one application covers several uses, it is important to clearly set out the socio-economic 
impacts for each use. This can be achieved by developing a separate SEA report for each use or by 
developing distinctly defined sections for each use in one report. This will facilitate the preparation 
of the application and its processing by the Agency and the Commission. 


Where a socio-economic analysis is needed for the application for authorisation for a group of 
substances, it will need to be considered on a case-by-case basis whether a single socio-economic 
analysis covering the whole group, or individual socio-economic analyses for each member of the 
group should be prepared.  


2.2.4.5. Justification for not considering certain risks 


All applications may include a justification for not considering the risks to human health or 
environment {Art. 62(5b)}. This applies to uses in installations where emissions of the substances 
are controlled by a permit granted in accordance with the IPPC Directive (European Parliament and 
Council Directive 2008/1/EC) or to point sources governed by the requirements of prior regulation 
referred to in Article 11(3)g of the Water Framework Directive (Directive 2000/60/EC) and 
legislation adopted under Article 16 of that Directive. 


For a group of substances it would be possible to develop a justification for not considering certain 
risks provided that all substances in the group are used in installations where emissions of 
substances are controlled by permit in accordance with the IPPC Directive (European Parliament 
and Council Directive 2008/1/EC) or to point sources governed by the requirements of prior 
regulation referred to in Article 11(3)g of the Water Framework Directive (Directive 2000/60/EC) 
and legislation adopted under Article 16 of that Directive. 


The justification should be submitted as part of the application as indicated in the user manual(s) 
made available on the Agency’s website.  


2.3. Subsequent Applications 


It is possible for an application for authorisation to refer to previous applications for authorisation 
for the same substance(s) and use(s). Two possible situations exist {Art 63 (1) and (2)}: 


a. Where an application has been made by other applicants for the same substance(s) and 
use(s). 


b. Where an authorisation has been granted for the same substance(s) and use(s).  


In both of these cases, a subsequent applicant can refer to the following parts of the previous 
application, provided they have permission from the previous applicant or authorisation holder: 


 Chemical Safety Report(s). 


 Analysis of alternatives. 


 Substitution plan. 
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 Socio-economic analysis. 


In this case the subsequent applicant should update the information in these parts of the original 
application as necessary {Art. 63(3)}, and complete the following parts of the application. 


 General applicant information (see Section 2.2.2). 


 Substance identity (see Section 2.2.1 – this should relate to the substance used by the 
subsequent applicant), including a description for substance grouping (if applicable – see 
Appendix 1) 


 Request for authorisation for specific uses(s) (see Section 2.2.3 – this can refer to the 
previous applicant’s CSR, SEA or analysis of alternatives and substitution plan as 
appropriate) 


 Other information (if appropriate). 


2.4. Submitting the application for authorisation 


2.4.1. Deadlines for submitting applications for authorisation 


The deadlines for applications for authorisation will be set by the Commission for each substance 
when it is listed in Annex XIV. Applications for authorisation will be made to the Agency {Art. 
62(1)}.  


The time needed to put together an application for authorisation should not be underestimated. The 
Guidance on inclusion of substances in Annex XIV estimates that around 12 months may be needed 
to prepare a new application, but this may be as long as 24 months for applicants with less 
experience of the process. This should be born in mind when planning an application for 
authorisation. 


2.4.2. How to submit an application 


Applications should be submitted to ECHA, via its website, in accordance with user manual(s) on 
how to submit an application made available on the Agency’s website. 


2.4.3. Fees 


The applicant(s) must pay the required fee in accordance with Title IX {Art. 62(7)} and 
Commission Regulation N° EC 340/2008 on the fees and charges payable to the European 
Chemicals Agency (Annex VI and VII). 


2.5. Review reports 


Authorisations will be subject to a time-limited review period. The review period will be specified 
in the granted authorisation. In order to continue placing on the market or using a substance, the 



http://reach.jrc.it/public-2/getdoc.php?file=annex_xiv_en�
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holder of the authorisation must submit a review report at least 18 months before the expiry date of 
the time-limited review period. 


The review report should address only the parts of the original application that have now changed 
but should contain the following elements {Art. 61(1)}. 


 Number of current authorisation. 


 An update of the analysis of alternatives, including information about any relevant research 
and development activities by the applicant, if appropriate. 


 An update of any substitution plan included in the original application if appropriate. 


 If the update of the analysis of alternatives shows that there is a suitable alternative 
available, then a substitution plan, including a timetable for proposed actions by the 
applicant, is required. It is noted that under the SEA route, when suitable alternatives 
become available for the applicant, the authorisation must be withdrawn, taking into account 
the proportionality principle. 


 If the holder cannot demonstrate that the risk is adequately controlled, then an update of the 
SEA included in the original application is required. 


 If the holder can now demonstrate that that the risk is adequately controlled, then an update 
of the CSR is required. 


 Updates of any other elements from the original application that have now changed. 


Review report can be created using the Agency recommended software as indicated in the user 
manual(s) made available on the Agency’s website. Only the parts that have changed need to be 
completed. Any more detailed reports and information (e.g. updated CSRs, SEAs etc.) can be 
appended to the review report. 


The review report will be assessed through the same process as used for the original authorisation 
request (see Section 1.5.7). 


In addition, an authorisation may be reviewed at any time if circumstances change so that the risks 
to human health or environment considered in the original authorisation are affected, or the socio-
economic impact is affected. A review can also be triggered by new information on possible 
substitutes becoming available. Under these circumstances, the holder of the authorisation will be 
invited by the Commission to submit any information necessary for the review within a deadline set 
by the Commission. The holder will need to address any specific aspects requested by the 
Commission, and may also wish to consider the impact of the new information on their CSR and 
SEA. The new information triggering the review and information provided by the holder will be 
considered according to the same procedure as for the original request (see Section 1.5.7). 
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3.  PLANNING FOR SUBSTITUTION: GUIDANCE ON ANALYSIS OF ALTERNATIVES 


3.1. Introduction 


The progressive replacement of SVHCs by suitable alternatives is one of the fundamental aims of 
authorisation and is mainly translated into two elements of an application for authorisation: the 
analysis of alternatives and the substitution plan. The analysis of alternatives is the first step in the 
process of planning for substitution, where an assessment is made on the availability of suitable 
alternative substances or techniques, their risks for human health and the environment, and their 
economic and technical feasibility for the applicant. The analysis of alternatives may also include 
information about relevant R&D activities by the applicant. While such information is not 
mandatory, it will be a critical factor for fixing the review period, in particular in cases where the 
analysis of alternatives concludes that there are no suitable alternatives. Where the analysis of 
alternatives leads to the conclusion that a feasible alternative is available for the applicant, the latter 
must also provide a substitution plan, including a timetable for proposed actions. 


This chapter provides guidance primarily directed to the applicant for authorisation on the analysis 
of alternative substances or alternative technologies to the Annex XIV substance. The chapter sets 
out:  


 What is an alternative;  


 What should be the focus and scope of an analysis of alternatives; 


 How to conduct an analysis to identify and assess possible alternatives; and  


 How to document the analysis in the application. 


An analysis of alternatives is required in all applications for authorisation according to article 
62(4)(e) of REACH. Therefore, the applicant for authorisation must document an analysis of 
alternatives in his application. Whilst this guidance focuses on the applicant, who may be a M/I or a 
DU or indeed a group including different legal entities, it is intended to describe a process by which 
a reasonable and logical analysis of alternatives may be approached, conducted and documented.  
Therefore, it may also help third parties to submit well documented information on alternatives12 
under the provisions in Articles 64(2) and 64(3).  


The guidance is intended to provide considerations for the analysis of alternatives so that users of 
the guidance may provide information that documents their analysis in the best possible light for 
consideration by the Agency and ultimately by the Commission in the decision whether or not to 
grant an authorisation.  


This chapter also addresses how, and under what circumstances, the analysis of alternatives links 
with a substitution plan and a socio-economic analysis (SEA). As described in previous sections 
(1.5.5, 2.2 and 2.4.4.2) authorisations can be granted on the basis of two principally different lines 
of argumentation, i.e. on the basis of adequate control or for socio-economic reasons, leading to 


                                                 


12  The presentation of an analysis of alternatives by a third party may help to support the case that the alternative is 
suitable and available for the uses set out on the Agency web site. Guidance for third parties is at Chapter 5 of this 
GD. 
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applications via either of two routes, the so called adequate control route or the SEA route. The 
route for application influences the requirements for a substitution plan and the applicability of 
SEA. 


Substitution plan: If an application under the adequate control route concludes in the analysis of 
alternatives that a suitable alternative(s) is available, then the applicant must prepare a substitution 
plan that sets out his commitment to transfer to that substitute(s), setting out the timing and other 
considerations for transferral. The detail of how to conduct and document a substitution plan is set 
out in Chapter 4 of this guidance document, but the links between the analysis of alternatives and 
the substitution plan are also highlighted in this chapter. It is noted that an authorisation under the 
SEA route may not be granted if there are suitable alternatives for the applicant. 


Socio-Economic Analysis (SEA): Although according to Article 62(5) the inclusion of a SEA is 
optional in all applications, for applications under the SEA route it should be included and can also 
be submitted in the case of applications under the adequate control route on a voluntary basis. See 
section 1.5.5 for further details on which types of substances or situations that are applicable for the 
SEA route to authorisation. Guidance for compiling an SEA in support of an authorisation 
application and submission of an SEA or input to one from a third party as part of the authorisation 
process is set out in a separate document Guidance on Socio Economic Analysis – Authorisation. 
Key phases of the analysis of alternatives where links to the SEA are important are indicated in this 
guidance, e.g. in section 3.3 on the scope of the analysis of alternatives, in section 3.5 on how to 
identify possible alternatives, and in section 3.7 on comparing the risks of the alternative with the 
Annex XIV substance. Where an SEA is developed an assessment of human health and 
environment impacts will be a necessary part of the SEA. This assessment could be used in the 
analysis of alternatives to assist in the decision regarding comparison of risks for substances 
following the SEA route (see section 3.7.1). 


3.2. What is an alternative? 


An alternative is a possible replacement for the Annex XIV substance.  It should be able to replace 
the function that the Annex XIV substance performs. The alternative could be another substance or 
it could be a technique (e.g. a process, procedure, device, or modification in end product) or a 
combination of technical and substance alternatives. For example, a technical alternative could be a 
physical means of achieving the same function of the Annex XIV substance or perhaps changes in 
production, process or product that removes the need for the Annex XIV substance function 
altogether. 


Article 60(5) provides that when assessing the availability of suitable alternative substances or 
techniques, all relevant aspects must be taken into account, including:  


a) whether the transfer to the alternative would result in reduced overall risks to human health and 
the environment (as compared to the Annex XIV substance) taking into account risk management 
measures, 


b) the technical and economic feasibility of alternatives for the applicant for replacement of the 
Annex XIV substance.  


The alternative must also be available for the applicant (i.e. can be accessed in sufficient quantity 
and quality) for transferral. As an application may be for a number of uses of the Annex XIV 







Guidance on Authorisation Applications 


  


42 


substance, it may be that there will be different alternatives that are suitable and available for each 
different use of the Annex XIV substance that has been applied for. 


3.3. The focus and scope of the analysis of alternatives 


The analysis of alternatives may be relatively simple.For example, where an application is being 
compiled for a single use that is being applied for, the applicant may know of one or a few 
alternatives. In this case, a simple analysis may be able to fairly rapidly identify their capability to 
reduce the overall risk and whether they are technically and economically feasible. In addition, 
some of the work might have already been done in relation to requirements of other legislation, e.g. 
Directive 2004/37/EC (‘the carcinogens Directive’) requires employers to consider the substitution 
of the use of a carcinogen or mutagen as the first level of the risk management hierarchy.   


However, the analysis may require a more detailed assessment. For example, the application may 
start from a position in which no alternatives are known, where the function is complex and where 
there are a number of constraints on the function (including, e.g., strict customer requirements for 
the use of specific substances) as well as the supply chain being complex.  


The focus of the analysis of alternatives is to identify possible alternatives to the Annex XIV 
substance and to assess, on the basis of reduction in overall risks, economic and technical feasibility 
of substitution and availability whether they can be used in place of the Annex XIV substance.  The 
documentation of that analysis needs to be presented in the application for authorisation and can be 
referred to as the analysis of alternatives report. 


The applicant’s analysis of alternatives will conclude that there is a suitable alternative available 
when an alternative substance(s) or technology/ies or their combination: 


 provide an equivalent function to that provided by the substance or makes the substance' 
use redundant (note that a single alternative may not be suitable for all different processes 
or uses for which the original substance was suitable, thus the original substance could be 
substituted by more than one suitable alternative); 


 will result in  reduced overall risks to human health and the environment, taking into 
account appropriateness and effectiveness of risk management measures; 


 are technically and economically feasible (for substitution in the uses applied for) and 
available, for the applicant. 


The applicant should demonstrate whether the above criteria are satisfied or not by possible 
alternatives. It is in the interest of the applicant to be specific in the assessment of the suitability and 
availability of alternatives and to document the results of the assessment in a transparent way. It is 
also strongly recommended that the applicant demonstrates that a comprehensive and adequate 
assessment of alternatives has been done. This is because the Agency in its opinions and the 
Commission in its assessment of whether suitable alternatives are available will take "all relevant 
aspects" into account {Art. 60(5)}, including information submitted by interested third parties.  


This means that in practice the applicant may be well advised to consider including in the scope of 
his analysis all possible alternatives, considering both substances and technologies. This applies 
also to cases where the applicant is a M/I and the alternatives may not be products from his own 
portfolio. An incomplete analysis of alternatives by an applicant may lead the Agency to question 
the accuracy of such an analysis and why some possible alternatives have not been assessed if the 
Agency has received well-documented information that suitable alternatives exist. It is also 
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advisable for the applicant to detail for example relevant research and development that he has 
carried out, with specific emphasis as to why a certain alternative substance or technology was not 
technically or economically feasible. 


If the analysis of alternatives demonstrates that currently there is/are no suitable alternative(s) 
available for the applicant, the latter should provide information on what would be required to make 
possible alternatives suitable and available within an estimated timescale (further guidance is given 
in section 3.10). This information will be key to set the review periods. In particular, if no 
information is provided, the review period would be short, as it would be necessary to assess 
whether there have been any changes.  


The applicant will be a manufacturer/importer (M/I) or downstream user (DU) of the Annex XIV 
substance. Joint applications may also be made (see Chapter 2 on who can make an application).  


The focus and scope of the analysis of alternatives may be influenced by who makes the application 
for authorisation.  Box 1 considers the perspective of the M/I and DU in the analysis of alternatives.  


In order for the applicant to best understand what alternatives may be available and what the scope 
of the analysis of alternatives will be, it is recommended that consultation within the supply chain is 
begun at an early stage. This is so that applicants are in the best position to understand what 
information is available on use of the Annex XIV substance and on possible alternatives to the 
Annex XIV substance. Consultation within and outside the supply chain is considered in section 
3.5.2 and issues relating to competition law and confidential business information (CBI) in Box 2. 


Box 1 Perspective of the analysis of alternatives for different actors  


A M/I may find it difficult to have full information on how possible alternatives may fulfil substance function 
for downstream uses and he may have to work with DUs to understand this fully if the M/I intends to cover 
downstream uses in his application.  


A DU may wish to make an application because he does not wish to share information on exact use with his 
supplier for reasons of commercial confidentiality. Or he may need to apply because he finds that his use will 
not be supported in an application by his supplier (i.e. the M/I). 


It may of course be an option for M/I and DU to make a joint application or share information through an 
independent party to ensure that confidential information is not shared within the supply chain. 


Third parties may submit information on alternatives, which will be taken into consideration by the Agency and 
the Commission when assessing whether suitable alternatives exist  


 


Annex XIV will set a deadline for submitting an authorisation application (see Chapter 2), so the 
amount of work that can be conducted in the analysis of alternatives will be limited by time and 
resource. In practice, it will make sense to undertake some of the tasks of the analysis of 
alternatives at the same time; as information from one part of the analysis may inform other parts. 
For example, gathering initial information to ‘screen’ the possible technical feasibility of an 
alternative may be combined with screening of alternatives on the basis of risks.  


Where an application is via the SEA route the applicant may also wish to consider the information 
needs of the SEA when considering the analysis of alternatives. Consideration of the information 
needs of the SEA may prompt the applicant to collect information on the possible responses of the 
supply chain to not being able to use the Annex XIV substance, at the same time as gathering 
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information on possible alternatives. This is considered in section 3.5. Guidance on Socio 
Economic Analysis – Authorisation is provided in a separate guidance document. 


A suggested check-list for the inclusion of information in the analysis of alternatives is given in 
Appendix 3. Guidance on what to document in the analysis of alternatives and a possible outline for 
the analysis of alternatives report is given in section 3.12. 


3.4. Overview of how an analysis of alternatives is undertaken 


This guidance chapter sets out how an applicant:  


 may conduct an analysis of alternatives; and 


 can document this in the analysis of alternatives report. 


The process involves: 


 identifying possible alternatives for each use applied for on the basis of the functional 
requirements (section 3.5); 


 assessing the technical feasibility of possible alternatives identified (section 3.6); 


 assessing possible alternatives for their potential risks to the environment and to human 
health. For this purpose the applicant should assess whether the alternatives represent a 
reduction in overall risk compared to the Annex XIV substance, taking into account risk 
management measures and operational conditions implemented and recommended (section 
3.7);   


 assessing the economic feasibility of possible alternatives identified (section 3.8); 


 identifying relevant R&D that is appropriate to the analysis (section 3.9);  


 assessing the suitability and availability of possible alternatives, on the basis of their 
technical and economic feasibility for the applicant, reduction in risk and accessibility 
(section 3.10); and 


 determining the actions and timescales  that may be required to make possible alternatives 
suitable and available for the applicant, taking into account relevant R&D where 
appropriate (section 3.11). 


The process for undertaking an analysis of alternatives is illustrated in Figure 8. This diagram 
outlines the possible steps in an analysis of alternatives and the possible outcomes depending upon 
the status of the Annex XIV substance and the identification of available alternatives.   


Clearly, in order to identify possible alternatives to the Annex XIV substance, the function of the 
Annex XIV substance needs to be identified first.  However, the further analysis of technical and 
economic feasibility, the comparative safety of the alternatives and availability need not be 
addressed in the order set out in this guidance.  The applicant should show and document analysis 
of these aspects, but the importance of different aspects of the analysis will be different in each 
case.  For example, it may be clear to the applicant in his analysis of alternatives that all possible 
technically feasible alternatives do not represent a reduction in risk as compared to the Annex XIV 
substance. In this case there would be little merit in detailed analysis of the economic feasibility of 
these alternatives, once it is known that none of them is suitable on the basis of the risks.    
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Figure 8. Flow diagram for the analysis of alternatives 
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Figure 8 illustrates that to properly assess possible alternatives, consultation within and outside the 
supply chain is recommended. This is so that the applicants can: 


 Fully understand the exact uses that are being applied for and therefore understand the 
function of the Annex XIV substance;  


 Ensure that they are aware of the technical and economic feasibility of possible alternatives 
for the uses of the Annex XIV substance for which they are applying; 


 Decide if past, ongoing or planned R&D is relevant and appropriate for the analysis;  


 Decide if the alternative/s is/are suitable and available in order to enable a transfer to the 
alternative/s to take place; and 


 Determine what actions and timescale would be required to make possible alternatives 
suitable and available.  


Figure 8 includes consideration of relevant and appropriate R&D. As it is not obligatory to conduct 
R&D within the analysis of alternatives, this is indicated by a broken line in the figure. Applicants 
may have done or be aware of research and development (R&D) on possible alternatives. Such 
R&D may have highlighted the possibilities and difficulties for using particular alternatives.  
Therefore, it may help in the analysis of alternatives to refer to and explain R&D that is relevant to 
showing how alternatives may or may not be feasible. In addition, this information will be taken 
into account to fix the review periods. The absence of R&D activities should lead to fixing shorter 
review periods.  


3.5. How to identify possible alternatives  


3.5.1. How to identify the Annex XIV substance functions 


The function of the Annex XIV substance for the use/s being applied for is the task or job that the 
Annex XIV substance is performing.  


The process of identification of alternatives normally begins with the consideration of the function 
of the Annex XIV substance. A detailed and specific knowledge of the exact function that the 
Annex XIV substance is doing (and where and how, i.e. under what conditions, that function must 
be performed) for a particular use, will allow the applicant to look for other ways of performing that 
function. This may be by using another substance or technology or by changing the process or end 
product. In the latter cases it is possible that the original function of the substance may become 
redundant. 


Knowledge of the precise function of the Annex XIV substance assists in consultation on 
alternatives within and outside the supply chain by setting out the technical requirements that any 
possible alternatives must meet. This allows users, suppliers and technologists to assess whether 
there may be possible alternatives and also what actions are needed to make them technically 
feasible (technical feasibility is considered in section 3.6).  The users, through co-operation with 
suppliers, may have conducted possible research and development on existing alternatives, for 
example trials of alternative substances and technologies, and this may be helpful in identifying and 
assessing possible alternatives (R&D is considered in section 3.9).   
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The function of a substance could be related to its physical or chemical properties as well as the 
form it is used in (for example, for a solid this may be as a powder, pellets or granules), the physical 
state may also be dependent upon process conditions. Key questions to be considered for each use 
when determining the functions of a substance can be divided into two main groups: 


1. Task that the substance performs: This will require an understanding of the exact use of the 
substance including a description and outcome of the process where the use is applied. Key 
questions addressing the task performed by the substance include: 


 What is the exact use of the Annex XIV substance and what task does it perform? 


This will need to be as specific as possible and the exact function will determine within 
which limits possible alternatives can be identified. For example, a substance that 
functions as a solvent to degrease metal may be replaced by a number of possible 
substance and technical alternatives. However, if the specific function is to degrease 
fine-bore metal tubes to a particular standard of cleanliness, then this will narrow down 
the possible alternatives that can perform this function.   


 What are the critical properties of the substance for this use? 


The function will depend upon key properties of the Annex XIV substance. For example 
this could be its persistence (e.g. a flame retardant or plasticiser; both of which need to 
have longevity in the final product in order to continue to impart their function for the 
lifetime of the product), or a physical property such as its viscosity or vapour pressure. 
The key properties could be a critical combination of properties that make the function 
possible. 


2. The conditions under which the substance is used: This will require an understanding of the 
specific process conditions for using the substance and of any conditions or requirements on 
possible end-products resulting from the process. These may impose constraints under 
which the desired function must be performed and thereby influence which alternatives that 
may be used. Key questions addressing the process conditions where the use is applied 
include: 


 What are the physical and chemical (process/operational) conditions under which the 
function must be performed?  


Physical conditions will include, for example, temperature and pressure of the process. 
Also there may be considerations of increased or decreased electromagnetic radiation 
(e.g. photosensitivity). Chemical conditions may include; the presence or absence of 
other chemicals (introducing issues of chemical compatibility such as reactivity and 
flammability), the process pH, and the gaseous atmosphere (for example increased or 
decreased oxygen partial pressure or other gases including potentially explosive 
atmospheres), amongst numerous others. 


 Are there any specific timing conditions for the substance function?  


There may be constraints on the timing for technical delivery of the function – i.e. the 
function may be delivered in a particular part of a process that is time-critical and 
dependent on the properties of the substance; or the function may need to continue for a 
minimum or maximum time period. Note that for some functions the performance 
cannot be judged in the short-term (e.g. coatings and lubricants) because the function is 
based on the longevity of the function and this can only be evaluated over time.  
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 How could the quality of the final product be affected if the substance/process is altered? 


This requires consideration of how the use of an alternative may affect the end products 
in terms of final function. Qualities of the final product may need to be considered over 
a longer timescale. For example, some coatings may need to provide resistance to 
weathering over a specific product lifetime. This may also include consideration for the 
final disposal of the product and/or its potential recycling. 


 Is the function associated with another process that could be altered so that the use of the 
substance is limited or eliminated? 


For example the Annex XIV substance may be used to control emissions of another 
substance or produce another substance. If the need for control is removed or the end 
product is altered so that the second substance is no longer needed then the Annex XIV 
substance may be more easily substituted or not required at all. 


 Are there features of the end product that determine the requirement for use of the 
substance? 


For example the specific use of the substance may be required because it imparts certain 
characteristics to an end product (e.g. due to customer or legal requirements). Using a 
different end product that performs the same function may enable an alternative to be 
used or may mean the substance is no longer required for the use. 


Appendix 4 presents a check-list for determining the functional requirements for possible 
alternatives (it is not exhaustive) based on functional aspects of the Annex XIV substance. While 
the check list is not mandatory, it gives an indicative list of aspects that should be considered when 
identifying the substance function. 


Example 1 illustrates how substance function might be considered for a particular situation.  
Available information has been used to simulate the possible answers to the questions posed in 
Appendix 4. The functional aspects numbered 1 to 2 in the example and the checklist in Appendix 4 
address the function of the Annex XIV substance (i.e. the task it performs), aspects 3 to 7 address 
the process conditions for the Annex XIV substance (i.e. what process requirements must be 
fulfilled, including possible legal requirements).  


Example 1. Considerations for substance function 


Defining substance function is an essential step in understanding the exact use of the Annex XIV substance. 
Clear definition of function and tolerances allow possible alternatives to be assessed on the basis that it may be 
possible to use them to perform the function of the Annex XIV substance. The example below illustrates a 
possible process for determining substance function for the uses that are to be applied for and how this can be 
documented for presentation in the analysis of alternatives report.  


Substance A is an organic solvent with a strong solvent action, a medium boiling point and high vapour density.  
It is used as an industrial solvent, primarily for vapour degreasing and cleaning of metal parts. More specifically, 
it is used for the removal of substances such as oils, greases, waxes and buffering compounds, or soils. The 
specific use for this example is: 


Degreasing and cleaning of components that have a complex construction including details that have complex 
construction.  


Components must be free from grease and dirt and dried quickly; corrosion, staining and remaining oil/grease 
deposits are not acceptable. For intricate articles the low surface tension of Substance A allows the cleaning of 
folds, double folds and fine tubes. 
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In terms of defining substance function the checklist set out in Appendix 4 is used: 


1 Task performed by Annex XIV substance:  


What is the task that must be performed by the substance? 


The substance is used for degreasing very fine seamless stainless steel tubes (e.g. internal diameter ranging from 
1 to 5 mm, straight lengths and coils) in particular for use in the aviation industry and for medical devices.  The 
function is the rapid removal of grease leaving no residue and no oxidation or staining. See table below for 
further description of applicable criteria. 


2. What critical properties and quality criteria must the substance fulfil? 


Production of clean and dry metallic parts; where the metallic part needs to be dry for the treatment following 
(e.g. coating). The cleaned item must be grease/oil free and free of any staining/oxidation (e.g. from contact with 
water/aqueous solutions.) 


3. Function conditions: 


Task timing and through-put required are indicated in table below. The use of solvent in vapour degreasing baths 
is efficient because solvent is recycled.  Primary and secondary cooling coil systems reduce vapour and hence 
solvent loss and use of covers that seal the degreasing bath work chamber from the atmosphere virtually 
eliminate evaporative losses during downtime. 


4. Process and performance constraints 


To produce clean and dry metallic parts, where the metallic part needs to be dry for the following treatment (e.g. 
coating), a solvent cleaning should be used. Intricate parts and fine tubes limit access for mechanical cleaning 
means.  


5. Is the function associated with another process that could be altered so that the use of the substance is limited 
or eliminated? 


Eliminating any oil or grease on the surface of metal tubing components would negate the need for vapour 
degreasing.  However, metal parts would need to be grease/oil/dirt free to the standards required. No staining or 
oxidation is acceptable.  Currently tubing production methods require the use of oils to ensure that components 
remain free of oxidation.  


Although aqueous-based cleaning systems are effective in many applications, some aspects of aqueous-based 
cleaning can make it impractical or unusable for certain types of work pieces. Solvent degreasers must be used 
for the removal of oil, flux, grease wax and other stubborn solvent-soluble soils from the metal surface. Intricate 
metal tubes and parts for aerospace and medical instruments are routinely cleaned in vapour degreasers prior to 
assembly, inspection, or further processing. Because no water is used in the process, nearly any part can be 
cleaned in a solvent degreaser without concern for quality control issues like the effects of part oxidation, soap 
residue, water stains, and ineffective drying. 


Possible alternatives include other hydrocarbon solvents, aqueous formulations and water blasting or soft 
blasting (shot blasting using a relatively soft medium such as limestone). Continuing improvements in solvent 
recovery technology on hot vapour degreasing baths has reduced the amount of substance A used for hot vapour 
degreasing. These reductions are as a result of better working practices and the use of newer technology. Some 
companies are also attempting to find other hydrocarbon solvents or water-based cleaning agents as alternatives.  


6. What customer requirements affect the use of the substance in this use?   


Customers (including the aerospace industry) require (through operating procedures that must be used) the use of 
solvents for cleaning. Any process change requires customer approval; the time taken and technical and cost 
justification for product change in these sectors are considerable. Quality control inspection criteria demand the 
components be grease/oil stain and oxidation free (non destructive testing applied). 


7. Are there particular industry sector requirements or legal requirements for technical acceptability that must 
be met and that the function must deliver? 


Medical device and aerospace industries are required to use solvents for cleaning. There may be implications for 
fulfilling legal requirements for product safety in these two product areas such as stringent airworthiness and 
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safety requirements (e.g. European Aviation Safety Agency (EASA) Airworthiness Directives) and the Medical 
Devices Directive (93/42/EEC).  These need to be assessed to estimate the minimum time needed for changes. 


The Table below provides an example of how to summarise and document functional aspects and/or 
criteria for determining substance function based on the solvent example in this box: 


Functional 
aspect 


Considerations Criterion Tolerance Testing Quality control Consequence 


Grease/oil 
removal 


 


Necessary degree of 
cleanliness 


No oil 
grease 
residue 
staining of 
tubes upon 
heating to 
200oC   


None Part of non 
destructive 
testing prior to 
use/fitting 


Quality system 
ensures inspection 
according to testing 
schedule that parts 
are grease free. 


Criteria are set out 
in customer specific 
requirements. 


Residual grease could 
cause malfunction of 
instrumentation. 
Therefore, if testing 
reveals residual grease 
parts are rejected and 
cannot be fitted. 


 


Limitation 
of 
oxidation 


 


Necessary degree of 
cleanliness 


Requirements from 
further processing (gluing, 
electroplating, painting or 
coating) 


No 
oxidation or 
staining as 
result of 
contact with 
water or 
moisture 


<60% 
humidity 


Part of non 
destructive 
testing prior to 
use/fitting – 
inspection for 
oxidation 


As above As above 


Drying 
time 


  


 


Acceptable or necessary 
duration of the cleaning 
process 


Requirements from 
further processing (gluing, 
electroplating, painting or 
coating 


Quantity of parts to be 
cleaned per hour/per day; 


Must be < 1 
minute to 
ensure no 
staining 
prior to 
application 
of other 
coatings  


+ 15 seconds None As above for 
application of 
coatings 


As above for effect on 
application of coatings.  


 


Task timing 


 


Quantity of parts to be 
cleaned per hour/per day 


Acceptable or necessary 
duration of the cleaning 
process 


 


Degreasing 
and drying 
must be 
completed in 
7 minutes 


+ 1 minute N/A N/A Increase in degreasing 
time would 
significantly decrease 
the output of 
components and affect 
the efficiency of the 
process.  This affects 
downstream processes 
such as coating of 
tubes. 


 


 


3.5.1.1.Information on use and function of the Annex XIV substance in the CSR 


Information on the use of the Annex XIV substance will be documented in the CSR (see Guidance 
on information requirements and CSA). This can either be parts of the CSR from substance 
registration or a CSR for authorisation; in the latter case the CSR has only to focus on the properties 
of the substances that have caused it to be listed on Annex XIV {Article 62(4)(d)}. The key part of 
the CSR in this context will be the exposure scenarios (ES) for the uses applied for, as the 
authorisation will be possibly granted on the basis of those exposure scenarios. It should be noted 
that use descriptions developed according to guidance for preparing the CSR may not be sufficient 
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on their own to describe the use in sufficient detail to determine exact use function13. Some 
suppliers may have used questionnaires to request information from DUs on uses in order to 
prepare the CSA and CSR. These may be a useful source of information on use. 


The applicant will need to elaborate upon the information set out in the CSR based on his 
knowledge of the specific uses being applied for and the function that the substance must perform 
for each use. This can be used to determine the function for each use and will include information 
on the substance’s physicochemical properties, biological properties and operational conditions as 
well as its functionality.   


3.5.1.2.Other sources for information on use and function of the Annex XIV substance 


Information specifying the exact function of the Annex XIV substance can be found, for example in 
company records (e.g. operating procedures, customer specifications for substance use and product 
specifications) and the wider literature (e.g. industry technical literature describing specific uses, 
standard operating procedures and technical research papers). Communication with the supply 
chain can be useful to further define function and use conditions and to ensure that all functions for 
uses applied for in the authorisation have been identified (see chapter 3.5.2.1).  It is important to 
determine all the functions of a substance for each use, so that possible alternatives that may deliver 
or replace the equivalent function can be identified. The determination of a specific function and 
use conditions allows clearer communication and consultation within and outside the supply chain 
as it describes exactly what is required. Suppliers of alternative substances and alternative 
technologies can then try to match the function performed with possible alternatives. 


3.5.2. Identifying and gathering information on possible alternatives 


As described above the understanding of the exact tasks the Annex XIV substance performs and the 
conditions under which it has to be able to perform these tasks is the starting point for the 
identification of alternative substances or technologies.  


 


On the basis of the substance function it is useful to identify possible alternatives and at the same 
time gather the information needed to establish their technical and economical feasibility, capability 
to reduce the overall risk and availability. Recommendations and considerations for identifying 
alternatives and gathering information are given in the sections below. Further guidance on 
gathering information on hazards and risks to health and environment is given in section 3.7. The 
applicant is advised to consider what he will need to consider in his SEA at the stage where he is 
gathering and analysing information for the analysis of alternatives. 


                                                 


13  The Chemical Safety Report (CSR) is a mandatory part of an authorisation application. The CSR must assess the 
exposure scenarios for those uses that are applied for.  Authorisations may be granted for uses within the conditions 
specified in such exposure scenarios as amended by the conditions of the authorisation decision if any. The 
exposure scenarios for authorisation applications therefore need to be sufficiently specific and precise. Guidance 
for the preparation of the CSR contains advices on the development of the CSR including the specific 
circumstances for authorisation.   
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It is advisable to also list possible alternatives which are easily shown not to be suitable. This is to 
document that the applicant has considered the possible alternatives broadly. However, the 
information gathering and analysis of such clearly non-suitable alternatives can be kept limited as 
long as it meets its purpose of showing whether they are suitable or not.       


3.5.2.1.Communication within the supply chain 


Consultation with the supply chain with regard to the uses of the Annex XIV substance to be 
applied for will be important at an early stage. This will help to ensure that consideration has been 
given to the exact use of the substance and for supply of information on alternatives that may 
possibly fulfil an equivalent function to the uses applied for. Consultation may also address any 
necessary changes in equipment, the form of the substance and the waste and re-use of the 
substance (these may also have economic consequences). The aim of communication with the 
supply chain is to identify for each use, what the possible alternatives are, and to understand how 
they perform in relation to the required equivalent function. 


Possible sources for the applicant to initially find possible alternatives within the supply chain 
include (the list is not exhaustive): 


 Applicant's own knowledge (including industry employees/in-house knowledge) 


 Downstream users 


 Suppliers 


 Trade/sector organisations 


 


Communication with the supply chain will help to: 


 Gain precise knowledge of specific function; 


 Identify possible alternatives (substances and technologies); 


 Provide an understanding of the technical and economic feasibility, safety and availability 
of alternatives; 


 Identify information on existing, on-going and planned future research and development on 
alternatives; and 


 Identify possible responses of the supply chain to not being able to use the Annex XIV 
substance (for the uses applied for). 


Alternatives can be identified that seem feasible for a particular use; but there may be some factors 
that could make the transfer to such alternatives difficult.  For example, a downstream user relying 
on their supplier’s (e.g. M/I) authorisation14 may have the use of a particular substance imposed on 


                                                 


14  Note that an applicant can be a manufacturer/importer or a downstream user, or a joint application may be made in 
involving a number of legal entities. 
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them through the use of operating procedures that are set out by legislation or their customers 
(sometimes in countries outside the EU) and therefore substitution can only be made with prior 
consent. In some cases this may lead to loss of contract work, which may have economic 
consequences (economic feasibility of alternatives is considered in section 3.8).  


On the last bullet point above, this information will be useful to gather for applicants preparing 
application under the SEA route.  Information in the SEA on what downstream users may do if they 
cannot use the Annex XIV substance (i.e. if an authorisation was refused), may be needed to 
analyse if the socio-economic benefits of continued use of the Annex XIV substance (for the uses 
applied for) outweigh the risks to human health and the environment. Gathering this information 
from the supply chain at the same time as information on alternatives will optimize the applicant’s 
data gathering and give a better understanding of what possible alternatives might be used. 
Guidance on Socio Economic Analysis – Authorisation is set out in a separate guidance document 
(this includes guidance on developing a consultation plan in Appendix A of the guidance). 


Supply chain communication is an interactive process and can involve all relevant parts of the 
supply chain from downstream users to suppliers, involving the appropriate experts.  This is 
important for identifying possible alternatives for all uses applied for. Suppliers may have identified 
a possible alternative that the downstream users are unaware of and vice versa. Downstream users 
usually have a clear understanding of the functions required by a substance/product/process, whilst 
suppliers, manufacturers and importers may have a more informed view on possible alternatives.  
Contact with trade associations could also prove useful in this regard. 


Consultation with the supply chain is an interactive process, so when possible alternatives have 
been identified, the supply chain may have to be consulted further on technical and economic 
feasibility; environmental and human health hazards and risks; as well as availability of 
alternatives. Guidance for Downstream Users sets out guidance on aspects of communication with 
the supply chain from the DU’s point of view.  Example 2 illustrates the process of supply chain 
communication for a substance.  


Example 2. Illustration of supply chain communication  


Substance B is used as a coolant and a lubricant for metal-working.  When coolants/lubricants containing 
substance B are used, the substance has potential emissions and risks for the environment. Workers are 
potentially exposed to the substance through skin contact or inhalation of dust or mist and there are risks for 
workers through use of the substance.   


The initial view of the supplier (here M/I as applicant) was that it would be difficult to find a suitable substitute.  
The supplier had contacted relevant downstream users in order to gather information to develop the CSR for 
substance B. During this process information on possible alternatives and process changes required to 
accommodate possible alternatives were gathered.      


As a result of the collected information, the supplier contacted users, to identify possible alternative for the 
substance in the metal working fluid.   


Possible alternatives identified through communication with the supply chain DUs were: 


Possible 
alternative 


Identified problems Possible solutions Comments 


Sulphur based oils Production of SO2 during use and 
risk to workers also problem for 
waste and disposal of substance 
after use – environmental risk and 


Control of sulphur release 
and emission. 


Expensive to fit and require very 
large investment in equipment 
disproportional to benefits 
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cost implications. 


Animal fat oil Problems with use at high 
temperature – inadequate cooling. 


Addition of additives to 
increase high temperature 
resistant properties 


No such additives available  


Vegetable fat oil As above As above As above 


Zinc-based 
compound 


Increase of environmental risk Control of metal in waste – 
emissions treatment. 


Very difficult to remove metal 
component from waste stream. 


Process 
optimisation 


Requires different formulations to 
be used according to the material 
(i.e. type of metal) that is being 
processed. 


Testing required to identify 
possible reformulation of 
products in order to reduce 
and eliminate use. 


Requires drawing on R&D and 
possible technical testing 
programme. Business risks as 
programme has costs and may 
not be possible at busy times. 


 
For the options above the details of the relevant R&D may be appropriate to set out in the analysis of 
alternatives, in particular where the supplier and user identified that testing would be required in order to 
understand better if the alternative was a technically and economically feasible option (consideration of R&D is 
in section 3.9). 


This process of collecting information from the supply chain was repeated for each use that is to be applied for 
by the applicant.  Information on alternatives can be summarised as in the table above. 


 


It may also be useful for the applicant to consider the possible barriers to information gathering on 
the substance and possible alternatives. For example, effective communication within the supply 
chain may be hindered by aspects of confidential business information (CBI), which may prevent 
some parts of the supply chain giving full and precise information on specific uses and possibly on 
possible alternatives. In this case, the downstream user would need to consider the possibility to 
supply that information under a confidentiality agreement with his supplier or to make his own 
application for the authorisation of that use. Box 2 sets out CBI and competition law in this context. 


Box 2. Competition Law and confidential business information (CBI) 


Competition Law 


EU Competition law is not intended to inhibit legitimate activities of companies. Its objective is to protect 
competition in the market as a means of enhancing consumer welfare. Therefore, agreements between 
companies or decisions by associations or concerted practices which may affect trade between Member States 
and which have as their object or effect the prevention, restriction or distortion of competition within the 
common market are prohibited (Article 81 of the EC Treaty). 


The EU competition rules also apply in the context of REACH-related activities.  Although none of the 
obligations under REACH require exchanging information or other actions that are in breach of the competition 
rules, when preparing a joint application for an authorisation, applicants need to be aware of the competition 
rules.  While a single exchange of information about the use of a substance will not generally give rise to 
antitrust concerns, competitors should abstain from organising periodic exchanges of information or from 
exchanging information on markets, prices, or customers.  Also, certain decisions between competitors as to 
whether an alternative is or is not suitable could be seen as unlawful collusion.  Therefore, the use of an 
independent third party could be considered by competitors making a joint analysis of alternatives or a joint 
substitution plan (particularly if they have large market shares).   Exchanges of information on uses and on 
whether an alternative is suitable between manufacturers/importers and their downstream users will generally 
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not give rise to antitrust concerns. 


Further information and considerations can be found in the Guidance on data sharing. 


Confidential business information (CBI) 


Some information or data may be considered by companies to be confidential business information (CBI) that 
they consider important to protect. Whether certain information is CBI, needs to be determined on a case-by-
case basis. CBI issues must not be confused with competition law which refers to situations where the sharing of 
information is likely to lead to distortion of competition (see above). The Guidance on data sharing is also 
considering CBI in detail, including useful options identified to circumvent problems with CBI (e.g. using third 
party experts to assess information which companies do not want to exchange).   


3.5.2.2.Communication outside the supply chain 


For information on possible alternatives, it may be useful to contact other manufacturers, research 
organisations, environmental or consumer groups, academic institutions, industry experts or other 
third parties. This is particularly important when a possible alternative is not produced by 
manufacturers/suppliers within the supply chain. 


It will be possible to search within the REACH IT system i.e. IUCLID 5, for substances within the 
same broad category of use, and this may act as a starting point for identifying possible alternative 
substances. There may be difficulties associated with this approach, for example where possible 
alternatives are not part of the applicant’s portfolio of products or where another company holds a 
patent on an alternative technology.   


External sources to be consulted will vary depending on the substance under consideration.  It may 
prove useful to consult: 


 Key suppliers/manufacturer/importers not within the substance supply chain 


 Key process/technology developers/producers not within the substance supply chain 


 Leading academic and research institutions on chemicals and processes 


 Publicly available tools and databases 


Possible sources for the applicant to initially find possible alternatives outside the supply chain 
include (the list is not exhaustive): 


 Academic/trade journals 


 Trade/labour unions 


 EU and non-EU programmes on chemical safety 


 REACH-IT system  


 Non-confidential Annex XV dossier information; comments from public consultation and 
response to comment 


 Patents databases  
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3.6. How to determine the technical feasibility of alternatives 


Technical feasibility of an alternative is based on the alternative fulfilling or replacing the function 
of the Annex XIV substance. It is therefore closely linked to the function that the Annex XIV 
substance performs, i.e. the specific task that the Annex XIV substance performs and under what 
conditions the function must be performed as discussed in Section 3.5.1. Therefore, the function of 
the Annex XIV substance in the uses applied for must be clearly defined before considering the 
technical performance and feasibility of the alternative(s).   


In principle, the assessment of technical feasibility may be straight forward as it may be a case of 
selecting an alternative that meets specific functional requirements in order to replace the Annex 
XIV substance. However, the process changes that may be needed in order to accommodate the 
alternative have to be considered in all cases. On the other hand, the determination of technical 
feasibility may require a more detailed analysis and may include research in order to identify 
whether the alternative can perform or replace the function of the Annex XIV substance as well as 
possible trials to verify performance.   


3.6.1. Technical feasibility criteria 


It may be possible to develop technical feasibility criteria (i.e. a list of technical requirements on 
function that must be fulfilled for an alternative to be technically feasible, see Box 3). A good 
understanding of the substance function is the basis for the development of these criteria. This list 
of criteria may include the tolerances of these requirements (i.e. an acceptable range) and may also 
include consideration of the constraints on functionality.  For example, for replacing one substance 
with another the criteria may include a criterion on the minimum purity required or minimum 
physical or chemical properties that must be imparted to the end product. For the process changes 
needed to allow the use of an alternative, criteria may include the range of conditions that can be 
achieved with available technology and evaluation of whether these enable the alternative to be 
used for the desired function. 


Box 3. Technical feasibility criteria and performance analysis  


The development of criteria for evaluating technical feasibility could include a series of steps, as set out below (a 
screen-printing ink cleaner is used as the example*): 


1) Review the functional requirements of the use.  For example, for a printing ink cleaner a minimal amount of 
residual ink on the screen after cleaning may be a specified requirement. A performance criterion may be that the 
screen must be cleaned until no visible ink residue remains on the screen surface. 


2) Identify relevant performance characteristics that could be qualitatively or quantitatively evaluated. For 
example these might include the ease of use (e.g. the physical effort required to clean the screens), the time 
required to accomplish the desired function (e.g. cleaning), the effectiveness of the alternative in achieving the 
function, or the effect of the alternative on the quality of the finished product (e.g. will use of the cleaner reduce 
the life of the screen). 


3) Establish a performance scale for each of the performance measures to facilitate evaluation of the 
alternative/s. The scale should consider both subjective and objective characteristics. (For example, visual 
inspection could be used to assign a high, medium or low level of cleanliness. A quantitative test, such as light 
transmission through cleaned screens, could be used to quantitatively measure the amount of residual ink left on 
a screen after cleaning).  Some objective characteristics can be evaluated using standard product specifications, 
such as military specifications. 


The technical criteria against which possible alternatives can be appraised for feasibility will depend upon the 
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consideration of the function as well as other concerns such as customer requirements. The approach to technical 
feasibility set out here relies upon setting a basis for technical feasibility that is determined by the functioning of 
the Annex XIV substance (the assumption here is that the Annex XIV substance performs the function 
adequately, otherwise the applicant would not be considering applying for continued use of the substance).  
However, this does not disregard the possibility that an alternative may out-perform the original substance in 
terms of technical functionality. 


Evaluation against technical criteria measures how well an alternative performs to meet the functional 
requirements of the use. Technical performance data can be collected for both current use and the alternative 
processes and used as a basis for an evaluation. The effort required to perform a useful assessment of technical 
feasibility may vary depending on the thoroughness of the study and the specific nature of the process under 
consideration.  In the first instance the evaluation would rely on the compiling of performance information from 
literature sources and from consultation rather than the design of an actual operating trial. The focus for the user 
will be on the: 


• Design of accurate and reliable performance measures. 


• Collection of required data from suppliers. 


• Evaluation of relative performance of the alternative. 


 
* Based on the US EPA document: US Environmental Protection Agency: Cleaner Technologies Substitutes Assessment - 
Office of Pollution Prevention and Toxics Washington, DC 20460 EPA Grant X821-543 


 


3.6.2. Consideration of process adaptation and changes 


The selection of possible alternatives to the Annex XIV substance can be done based on 
consideration of the replacement of substance function with another substance or with a technical 
alternative or perhaps by eliminating the need for the Annex XIV substance through process change 
or changing the end-product. How to use substance function to identify possible alternatives is 
considered in the previous section (section 3.5). The determination of what process adaptations or 
changes may be needed to replace or remove the need for the Annex XIV substance and whether 
these are technically feasible are considered below.  


The technical feasibility of an alternative will be highly dependent on the possibility of the process 
adaptations and changes that may need to be put in place in order for the alternative to perform the 
desired function. Therefore, the consideration of the questions below for each type of alternative is 
recommended in order to address the technical feasibility of a possible alternative (i.e. substance or, 
technical alternative or process redundancy) 15: 


1. Is it possible to replace the Annex XIV substance with an alternative substance? 


a. If yes, what adaptations to the process are needed?  


b. Are these adaptations technically feasible for the applicant?  


2. Is it possible to replace the Annex XIV substance with an alternative technology?  


                                                 


15  Considerations on the economic feasibility of replacement of the Annex XIV substances are set out in section 3.8. 
Considerations for the documenting past or future R&D are set out in section 3.9. 
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a. If yes, what adaptations to the process are needed in addition to applying the technology 
for replacing the substance? 


b. Are these adaptations technically feasible for the applicant? 


3. Is it possible to make redundant the process or a part of the process in which the Annex XIV 
substance is used? 


a. If so, what changes are needed?  


b. Are these changes technically feasible for the applicant? 


Consideration of process conditions influencing the functional requirements have also been given in 
section 3.5.1 The alternative may not need to be used under the same process conditions as the 
Annex XIV substance in order to fulfil the same function. For example, it may be possible that the 
constraints imposed by the use of other chemicals or processes could be adapted or changed to 
accommodate an alternative. However, the constraint may be imposed by the conditions under 
which the function must be performed. 


Process change is normally required to accommodate an alternative and technical feasibility should 
not be discounted on the basis that an alternative cannot be simply substituted without any process 
change. For example:  


 Changing one chlorinated solvent for another with a higher boiling point in vapour 
degreasing baths may mean increased use of energy to produce the necessary vapour.  


 The design and use of spraying nozzles for the use of biodegradable mould releases; the 
nozzles for the current substance in use are not effective with the alternative substance.  
Adaptation of the design of the nozzles allows the alternative to be used. 


 In offset printing, certain rubber mixtures for the rollers could not be used, as they tended to 
swell with alternative substance. Using different material for the rollers allowed the use of 
the alternatives. This however required tests to determine the technical feasibility of the new 
roller types (with time implications). 


An alternative substance or technology may also require investment in equipment for it to become 
technically feasible. Therefore, what process changes and investments in equipment and training are 
required should be identified and described. These may include:  


 Determining what equipment and worker training will be needed for changes in the process 
required in order to accommodate the use of an alternative substance or technique. 


 Assessing the requirements associated with installation of equipment e.g. space (housing) 
considerations, health and safety requirements (for installation and operations of equipment) 
and maintenance and repair of equipment.   


 Calculating the cost of equipment and training requirements16. 


Based on consideration of the constraints, an assessment can be made of whether it is possible for 
the applicant to replace the Annex XIV substance through changes and adaptation to accommodate 
the alternative or remove the need for the Annex XIV substance function altogether. However, the 
technical feasibility of these adaptation or changes will also be dependent on further factors. 


                                                 


16  The analysis of economical feasibility is addressed in section 3.8. 
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Therefore the assessment will also comprise consideration of requirements which may include one 
or more of the following: 


 Legal requirements: for example relating to product safety. 


 Customer requirements: for example changes that require customer approval. 


 Testing or research requirements: for example the process change may need to be tested to 
ensure that it is compatible (this may have fit in alongside normal production processes), or 
research may be needed to analyse the effects of the process change. 


The outcome of the assessment of the technical feasibility of process adaptation or change has to be 
documented in the application. The assessment of technical feasibility of alternatives may clarify 
actions needed to make an alternative technically feasible or reveal need for research and 
development to develop or ensure the technical feasibility of an alternative. In such case relevant 
action, together with a timetable, and/or R&D should be documented in the application.  How to do 
this is set out in further sections of this guidance: 


 Circumstances that might prompt the inclusion of R&D in the analysis of alternatives is 
considered in section 3.9.1; and 


 The listing and documentation of the actions that are needed in order to make an alternative 
suitable and available are set out in section 3.11. 


Example 3 is intended to give an illustration of the consideration of the technical feasibility of 
alternatives.  


Example 3. Considerations for technical feasibility 


Substance C is used in plating of metals and plastics; it is used to lower the surface tension of metal plating 
solutions to prevent the formation of mists containing potentially harmful components from the baths. The 
substance is used specifically in this application for hard metal and plastic plating and decorative metal plating. 


The importance of the substance for metal plating is that it is stable in ‘hostile’ environments, such as hot metal 
acid, where it can form a foam blanket on the surface of the treatment bath, thereby preventing the release of 
acid mists by acting as a barrier.  The substance is considered to be vital to operations of this type ensuring the 
health and safety of workers and reducing the risks of health impacts (including lung cancer and metal exposure 
ulcers) associated with metal plating. Prior to the introduction of the substance, control of metal ion emissions 
was by local extraction – substance C is considered to have made the control of mists more efficient and a 
considerable help to meet Workplace Exposure Limits. 


Suppliers purchase aqueous solutions of the substance C, which they may dilute further and then sell to their 
customers. Typically 10% solutions are used. 


R&D suggests that the substitution of the metal ion with a less hazardous ion of the same metal in some plating 
applications (use 1) would eliminate the need to use any substance for prevention of mist formation. This option 
is not available for use 2 – alternatives for this use are subject to industry research. 


Difficulties with technical feasibility 


Substance alternatives 


There are currently no known alternative chemical mist suppressants to the substance for metal and plastic 
plating. Testing* has shown that substitute mist suppressants, such as substances D and E are not technically 
feasible because of excessive pitting of coatings and rapid breakdown during the process (electrolysis). 
[*Reference to relevant R&D reports or findings supports this] 


Possible technically feasible alternatives 
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Technical alternatives 


A number of options for mechanical mist suppression and improved ventilation have been identified.  


For use 2, the longer time periods of immersion in the electrolyte required to obtain the necessary thickness of 
coating provides the opportunity for greater tank enclosure (compared with use 1 where immersion times are 
measured in minutes rather than hours/days). Whilst causing some interruption to the process of immersing and 
taking out articles, this would eliminate the need for chemical mist suppression to meet occupational exposure 
level when combined with suitably adjusted ventilation extraction (the use of the metal ion is already limited in 
the automotive electric and electronics industries).  


For use 2 applications the use of greater physical tank enclosures presents some operational disadvantages over 
the use of chemical mist suppressants. These include the need to remove and replace the enclosure between 
operations; the advantage of chemical mist suppressants being that they effectively provide a floating chemical 
enclosure through which articles can be raised and lowered. Such disadvantages do not occur with the use of 
improved ventilation extraction alone. However, while these may present operational disadvantages over 
chemical mist suppressants there are no technical disadvantages from the perspective of product quality 
/production standards. 


Process changes making the Annex XIV substance function redundant 


For use 1, the indication from R&D is that the use of the less toxic ion of the metal would eliminate the need for 
substance C (or any other substance for the prevention of mist formation) in this use and would not result in any 
significant technical difficulties and may have a number of technical advantages including: 


• production of fewer rejects and freedom from burning  


• better metal distribution and good covering resulting in better corrosion production 


• easier draining because of the lower viscosity and lower chemical concentration of metal ion electrolytes 
resulting in less staining of the work. 


• uniform coverage without build up on high current density areas  


• maintained plating and deposit appearance over a very wide current density range 


3.6.3. Uncertainties in determining technical feasibility 


It is important to clearly set out what the uncertainties are in the documentation of the analysis of 
alternatives and determine how they may affect the outcome of the assessment of the analysis. 
Setting out the actions required to make an alternative suitable and available (see section 3.11) will 
therefore be a critical part of the analysis of alternatives and this will include the consideration of 
what needs to be done to make an alternative technically feasible. The uncertainties, for example 
the possible outcome of research, product safety17 and technical test-trials will need to be part of the 
documentation. 


                                                 


17  Product safety referred to here relates to the possible legal requirements, such as for fire safety as distinct from the 
analysis of safety of chemical within REACH (i.e. in the CSA). 
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3.7. How to compare the risks of the alternative and the Annex XIV substance   


3.7.1. General considerations on assessing and comparing the risks 


The use of a suitable alternative must lead to a reduction in overall risks to human health and the 
environment compared to the Annex XIV substance. Therefore, in the analysis of alternatives it is 
essential to compare the potential risks of possible alternatives to the Annex XIV substance for the 
uses that are being applied for. This should also include the consideration of the appropriateness 
and effectiveness of risk management measures that control risks. 


Note that for substances included in Annex XIV and following the SEA route to authorisation 
(based on the provisions in Article 60(4), see section 1.5.5. for further details on applicability), an 
SEA report, which may include an assessment of health and environment impacts made according 
to the Guidance on Socio-Economic Analysis - Authorisation will be available. This assessment 
could be used to support the decision making on whether the possible alternatives will lead to a 
reduction in overall risks or not.  


The assessment of risks related to the alternatives has a comparative nature. It should document 
whether or not the transfer to the alternative would result in reduced overall risks to human health 
and the environment. It is therefore important not only to consider the risks that resulted in the 
requirement for authorisation (based on the substance properties listed in art. 57), but also all other 
possible risks resulting from the Annex XIV substance and the alternative. The aim is to assess the 
effects of the transferral to the alternative in reducing the identified risk of the Annex XIV 
substance while not causing other risks that cannot be controlled. 


For example, in relation to alternative substances, the work involved may include: 


 collecting data on the properties of alternative substances from manufacturers and importers 
or other sources (e.g. registration dossiers on alternatives when these have been registered, 
or from other sources when registration has not yet taken place);  


 examining the hazard profiles of the alternative substances and comparing them to the 
hazard profile of the Annex XIV substance to assess whether it is possible to determine with 
sufficient certainty that the alternative would result in a lower level of risk;  


 examining the exposure levels of the alternative substance, e.g.,  


o examining information on emissions to the environment and/or environmental 
concentrations of the alternatives and data on current levels of exposure of workers 
or consumers from publicly available sources or impacts associated with alternative 
options; 


o using exposure modelling 


 where necessary, combining the hazard and exposure data for alternatives to determine 
whether they would result in a lower level of risk 


 if appropriate, quantifying and valuing the change in risk following the approach set out for 
the Annex XIV substance. 


The applicant is not required to generate new hazard data or provide a chemical safety assessment 
for each of the alternatives. Nor is it required that the risks associated with alternative substances or 
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technologies are assessed in the same detail as the risks associated with the Annex XIV substance. 
The level of effort that needs to be put into this assessment above the documentation of available 
information will be a matter of judgment for the applicant. For example, the comparison of hazard 
profiles may indicate that the alternatives present a clearly lower level of risk. In these cases, no 
additional assessment may be necessary. When a comparison of hazard profiles or a lack of data 
raises concern, then there may be a need for more detailed assessment of any changes in risk 
following as appropriate the approaches described in the guidance on preparing chemical safety 
assessment.  


For the purpose of the analysis of alternatives, when the applicant can show that an alternative that 
could be assumed to entail lower risks is not technically or economically feasible for him, it would 
not be necessary to continue with further assessment of the risks of the alternative. However, if the 
applicant considers inclusion of a SEA in his application, it may be useful for the applicant to 
provide information comparing the risks of alternatives to those of his application (even if the 
alternatives are not feasible for the applicant) to be used as a basis for the assessment of health and 
environment impacts within his SEA. 


3.7.2. Collecting hazard and risk information on alternatives 


This section addresses primarily how to collect information on alternatives that are substances, but 
to some extent also provide information relevant for alternative technologies (e.g. see box 4).  


As already mentioned it should be noted that the applicant is not required to generate new hazard 
data or perform and submit a chemical safety assessment in order to determine the safety of 
possible alternatives. However, the applicant should use all information available for him, including 
public information generated by possible registrants of the alternative substances. 


The guidance for preparing the CSA will be useful for collecting and generating easily available 
information on hazards and risk and control of risks in order to compare the safety of the 
alternatives with the Annex XIV substance. For example, the applicant can use the same basic 
information strategies in assessing the risks of alternative substances as set out in the Guidance on 
information requirements and CSA. These approaches consider what the applicant might do in 
cases where information on hazard and exposure of the alternative substance is scarce or are not 
available, for example because the alternative substance is not registered under REACH18. Where 
there is insufficient information on hazards for the purpose of concluding whether the overall risks 
are reduced by a transfer to an alternative substance, the applicant may for example use methods 
like quantitative structure activity relationships ((Q)SARS) and ‘read-across’ from similar 
substances.  


The CSA guidance also includes detailed information on data search strategies and databases for 
collection of available data using publicly available data sources to assist with gathering 
information on possible alternatives. Box 4 gives some further examples of internet based 
information tools that have been developed to assist with comparing safety of alternatives. The 


                                                 


18  Availability of data via REACH-IT will be dependent on whether substances have been registered (above 1 tonne 
per annum). Note that the registration timetable depends on the tonnage band therefore this will determine whether 
and when information is available on possible substance alternatives within the REACH system. It should also be 
noted that the whole registration dossier is not publicly available. 
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examples in Box 4 are only examples of the type of information that is freely available and are not 
recommendations. Note that none of the databases is designed specifically for REACH. 


Box 4. Examples of databases and tools to assist with hazard and exposure information on 
possible alternatives 


There are a number of publicly available databases that have been set up aimed at assisting the substitution of 
dangerous substances. Some allow hazardous properties of substances to be searched, while others provide 
examples of how hazardous substances have been substituted (i.e. case studies). Some of these databases are 
listed and commented upon below (these are examples and there are other databases available): 


Examples of alternative comparison tools: 


Tool: P2Oasys Tool to Compare Materials 


Developed by: TURI - Toxics Use Reduction Institute (University of Massachusetts Lowell USA) 


Web reference: http://www.turi.org/ 


Description/comments: The aim of P2OASys is to allow companies to assess the potential environmental, 
worker, and public health impacts of alternative technologies aimed at reducing ‘toxics’ use. The tool is 
supposed to assist companies in two ways: 1) Examine the potential environmental and worker impacts of 
‘TUR’ options in a comprehensive manner, examining the total impacts of process changes, rather than simply 
those of chemical changes. 2) To compare TUR options with the company's current process based on 
quantitative and qualitative factors. 


Input of data can be quantitative and/or qualitative data on the chemical toxicity, ecological effects, physical 
properties, and changes in work organisation as a result of the proposed option. 


Tool: Column Model 


Developed by: Berufsgenossenschaftliches Institut für Arbeitsschutz - BGIA 


Web reference: http://www.hvbg.de/e/bia/ 


Description/comments: Various types of hazard (health, environmental, fire and explosion, potential emission 
and procedural) are grouped in columns and the attributes of a possible alternative could be compared (with the 
Annex XIV substance) within a group/column. This allows the user to focus on the hazards and exposure 
potential that is most significant for the use of the alternative. 


Because of data uncertainties, data quality and the mix of quantitative, semi-empirical and qualitative data used 
to complete the matrix; a risk index of this type can be subjective. 


Example of hazardous substances database: 


Database: PRIO 


Developed by: KEMI (Swedish Chemicals Agency) 


Web reference: http://www.kemi.se/ 


Description/comments: The aim of PRIO is to facilitate in the assessment of health and environmental risks of 
chemicals so that environmental managers, purchasers and product developers can identify the need for risk 
reduction. To achieve this PRIO provides a guide for decision-making that can be used in setting risk reduction 
priorities. 


The PRIO database is most useful for users identifying the hazardous properties of the substances they use in 
order to help them in priority setting for action on the substance, rather than identify possible ('safer') alternatives 
to a substance. Listing of alternatives is not currently available, but may be considered in the future. 


Example of substitution experience database: 


Database: CatSub 


Developed by: European Agency of Occupational Safety and Health, Danish Working Environment Authority 



http://www.turi.org/�

http://www.hvbg.de/e/bia/�

http://www.kemi.se/�
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and Danish Environmental Protection Agency 


Web reference: http://www.catsub.dk 


Description/comments: Catsub is a database of examples of the substitution of hazardous substances. The data 
base is populated with some 200 examples which can be viewed. The process of substitution difficulties and how 
these were overcome is provided in the commentary from industry and authorities.  


The database does not provide information ‘look-up’ on hazardous properties of substances or have possible 
alternatives for dangerous substances other than those in the database examples. The examples are in the Danish 
language (apart from eight examples in English). There are plans to develop Catsub into an international tool for 
substitution. 


 


It should be noted that the information on the comparison on the risks of the Annex XIV substance 
and alternative(s) may be of use in an SEA, if such an analysis is to be performed for the 
application. As noted in sections 3.2 and 3.4.2, key information collected and analysed in the 
analysis of alternatives may be used in the SEA. Conversely, the assessment of health and 
environment impacts that may be carried out as part of the SEA could be used in the analysis of 
alternatives to support the decision making on whether the possible alternatives will lead to a 
reduction in overall risks or not. Box 5 sets out the links between the comparison of risks in the 
analysis of alternatives and the assessment of impacts in the SEA. 


Box 5. Comparison of risks: links to the SEA 


The aim of the SEA as part of an authorisation application is to assess whether the socio-economic benefits of 
the use of the Annex XIV substance (for the uses applied for) outweigh the risks to human health and the 
environment (see Guidance on Socio-Economic Analysis - Authorisation). To do this two scenarios are 
compared: 


1. The use of the Annex XIV substance for the uses applied for (this is called the ‘applied-for use’ scenario); 
and 


2. Not using the Annex XIV substance for the uses applied for (this includes what the response to the ‘non-
use’ (i.e. removal) of the Annex XIV substance would be – this is called the ‘non-use scenario’. 


In order to compare the two scenarios, there is a need to understand what the impacts of the two scenarios are, 
and to assess what the difference is (i.e. the net impact). When assessing the health and environmental impacts, a 
stepwise approach is proposed, whereby the assessment focuses on those impacts that are considered to be 
significant outcomes of the authorisation, with the level of detail and quantification applied determined by the 
extent to which further information will be needed in presenting a robust SEA. Throughout the process, 
judgements will need to be made on what impacts are likely to be significant and how these can best be assessed. 


The basis for the identification and assessment of health and environmental impacts is a proper understanding of 
the changes that granting or not granting an authorisation causes on step 1-3 below: 


1. The use of the Annex XIV substance or the use of any alternative substance or technology. 


2. The resulting emissions and exposures, 


3. The subsequent impacts to health and environment, 


4. If possible, valuation of these changes in impacts can be applied as a last step. 


The stepwise assessment of changes induced needs to be done for the Annex XIV substance as the ‘applied-for 
use’ scenario and any alternative substance or technology identified for under the ‘non-use scenario’. 
Respectively, any other affected process upstream or downstream in relation to the Annex XIV substance or to 
alternative(s) will be analysed.  



http://www.catsub.dk/�
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The above outline is used as the conceptual framework for identifying, assessing and, if possible, quantifying, 
and ultimately valuating health and environmental impacts in the SEA.  


The analysis of alternatives may have considered replacement or adaptation of the end product that would lead to 
removal of the need for the Annex XIV substance altogether. However, the extent/scope of the analysis of 
alternatives may not have covered the extent of the non-use scenario in the SEA (e.g. use of a non-suitable 
alternative which may be applied in case the Annex XIV substance is not granted authorisation). This may 
require the gathering of further information for the impact assessment of the SEA as mentioned in sections 3.3 
and 3.5.2 above.   


 


3.7.3. Assessing and comparing with the risks of possible alternative substances  


In principle the assessment of human health and environmental risks for an alternative substance 
can be conducted using the same approaches as for the Annex XIV substance for which a CSR is 
developed as a part of the application. However, the Guidance on information requirements and 
CSA does not consider the comparison of risks between substances (i.e. comparing the risk of the 
alternative with the Annex XIV substance). 


In order to be able to compare the risks arising from the available alternatives one needs to take a 
flexible approach towards the assessment of such alternatives, as well as the Annex XIV substance. 
Ideally the assessment should address all possible risks throughout the entire lifecycle of the 
substances including all relevant compartments and populations, even those not originally 
associated with the identified risk. The reason for this is that, while an alternative may reduce the 
specific identified risks of the Annex XIV substance, it may pose other risks at different points in its 
lifecycle or may shift the risks to other compartments/populations when it replaces the substance of 
concern. In other cases, the use of alternatives may have secondary adverse effects that may not be 
immediately recognisable, for example, an increase in the production of hazardous waste at the end 
of the lifecycle or increased energy consumption.  


It is recommended that the assessment of the risks of possible alternatives is approached in a step-
wise manner, considering whether there is sufficient information on hazard, exposure, risk and risk 
control in order to make an assessment of the risks of the alternative and compare this to the Annex 
XIV substance. Figure 9 illustrates in a general flow diagram how one might address the risks of 
alternatives. 
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Note: Solid grey boxes indicate where guidance on gathering hazard and exposure information and chemical safety 
assessment of substances is set out in Guidance on information requirements and CSA (including where surrogate 
information on hazards may be derived such as (Q)SAR and read-across); the dashed box indicates a link to Guidance 
on Socio-Economic Analysis - Authorisation. 


Figure 9     Flow diagram for the assessment of and comparison to risks of alternatives 







Guidance on Authorisation Applications 


 


 


67 


The assessment of alternatives should be based primarily on risk rather than hazard. However, risk-
based replacement of the original substance or process may not always be simple or indeed feasible. 
Therefore, assessing the risks of alternatives substances may be conducted using a tiered approach 
starting from a comparison of the hazardous properties and, if necessary, possibly ending in a full 
assessment of the risks arising from the alternatives.  


A detailed tiered approach is described in Box 6. Each tier increases the level of data required and 
complexity of the assessment. However, the complexity of the assessment is highly dependent on 
the properties of the alternative substance or technology. For example, if a clearly less hazardous 
substance is available then a comparison of the hazardous properties could be enough, or in the case 
where an alternative technique results in the elimination of emissions of the substance of concern, 
then a description of the resulting emissions could be suitable. Nevertheless, care should be taken to 
assess other possible secondary effects of the alternative, such as possible increases in the 
production of hazardous waste or increased energy consumption. 


Box 6. A tiered approach for assessing the risks of alternative substances 


For alternative substances the tiered approach set out below may be appropriate. Such an approach may include 
the following levels of increasing complexity: 


• Tier 1: Comparison of the hazards of the alternative substance to those of the substance of concern.  


Part A: Collection of available hazard information for the alternatives. Where registration dossiers and 
other REACH-related information (Articles 31 and 32) are available, these may be reviewed. If such 
sources are not available, other sources should be considered (see section 3.5). Where vital information is 
missing, consideration may be given to generating this, for example, by use of (Q)SARs. Uncertainty on 
the validity of such results should be acknowledged and documented in the analysis. 


Part B: Comparison of the hazard information of alternatives to that of the Annex XIV substance. This 
assessment should be used as a screening process to rank alternatives based on their hazard profile in order 
to help on whether to consider such alternatives as potentially suitable. This comparison should first look at 
those hazard properties of highest concern such as PBT/vPvB, and CMR characteristics. If both the Annex 
XIV substance and the alternative substances have similar properties of concern or when all potential 
alternatives have PBT/vPvB/CMR properties, the applicant should take into consideration information on 
the potential exposure and any possibilities to better control the exposure19. Furthermore, for applications 
via the SEA route a health and environment impacts assessment may form part of an SEA. This assessment 
can provide further information for the decision on whether the alternative would lead to a reduction in 
overall risks or not. The same principles apply when comparing less severe hazard properties. If the 
alternatives have been registered and have been assessed for risks, PNEC and DNEL values for them may 
be available and these may be compared to those for the Annex XIV substance. Also, the collection and 
comparison of information on physico-chemical properties of the alternatives may be pursued if it is of 
particular relevance to the identified risks. 


• Tier 2: This would involve the use of information on the alternative substance (properties and hazards) 
within the Chemical Safety Assessment for the Annex XIV substance to perform a quick revised exposure 
assessment and risk characterisation for the alternative for the applications associated with the identified 


                                                 


19  If an alternative substance is already on Annex XIV, it will normally not make sense to transfer to it. If the 
substance is on the candidate list, then a very close consideration on the overall risks should be given before 
transferring to it. If the alternative substance seems to fulfil article 57 criteria but it is not yet on the candidate list 
or registry of intentions, the applicant should document his reasons for suspecting the substance to be a SVHC and 
such hazard profile could be seen as an argument that the transfer to this substance may not reduce the overall risks. 
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risk; there may be three possible situations of increasing complexity: 


1)  If the exposure assessment for the Annex XIV substance shows that the release estimates do not 
depend on the substance properties, then the existing emission estimates for the original substance may 
be used.  


1a)  When the alternative has similar physico-chemical and environmental fate properties to the Annex 
XIV substance, it may be sufficient to use the existing PEC values for the comparison of the PNEC or 
DNEL values of the substance of concern and the alternative; or  


1b)  When the alternative does not have similar physico-chemical and environmental fate properties to the 
Annex XIV substance, the emission estimates may be used in conjunction with environmental fate data 
on the alternative to calculate its PEC values. These should then be used to revise the risk 
characterisation. 


2)  If the emission estimates in the chemical safety assessment depend on the substance properties, it may 
be possible to estimate whether the alternative would have lower or higher emissions than the Annex 
XIV substance by simple consideration of the properties.  However, it is possible that emissions to one 
compartment may increase while those to another decrease, and it will be difficult to make a simple 
judgement on how this would affect the PECs (for regional concentrations at least). In such cases, it 
may be necessary to estimate the emissions of the alternative substance and then carry out similar 
calculations as those for the substance of concern to generate PEC values. It may also be necessary to 
consider the effect of replacing the substance with the alternative in terms of the tonnage of the 
alternative that would be required. For example, the registration dossier for the alternative will be 
based on the current tonnage and uses and is unlikely to consider an increase in use or a new use as a 
result of replacement (see also Appendix 5 on ‘risk profiling’ for environmental risks of substance 
alternatives). 


• Tier 3: use of exposure scenarios specific to the alternative substance (rather than those for the Annex XIV 
substance) to perform an assessment of risks for the alternative for the applied for uses across all 
compartments/populations at risk. This will effectively be similar to Tier 2 only that the Exposure 
Scenarios will be specific to the alternative substance for the applications associated with the identified 
risk, if available for example from an annex to the SDS or from a registration dossier for the alternative.  


 Note: This approach has been adapted from an approach set out in Guidance for the preparation of an 
Annex XV dossier for restrictions 


 


It may also be the case that the Annex XIV substance would have to be replaced not by a single 
substance but rather a combination of substances or a complete reformulation of products 
containing the substance or even by alternative substances used within an alternative processes. In 
such cases, the combined effects of such changes may be difficult to assess. Therefore, the analysis 
may include an assessment of the potential effects of each alternative used in isolation and some 
discussion of the envisaged implications of combined effects may be provided. 


For hazard data, the key health and environmental effects of alternatives should be identified where 
this is possible. For alternative substances particular attention should be focussed on carcinogenic, 
mutagenic or reproductive effects and PBT and vPvB properties. These comparisons of similar 
properties and effects between substances are not necessarily straightforward or simple. The 
classification and labelling of possible alternative substances can be consulted in the list of 
harmonised classifications (Part 3 of Annex VI to Regulation (EC) No 1272/2008 (if available20) 


                                                 


20  The Classification and Labelling Inventory (database) is available at the ECHA website.  
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and the hazard statements applied to substances may be useful in the assessment of the comparative 
hazard21. 


The comparison of different hazards and their magnitudes may require value judgments about the 
acceptability of different risks to different endpoints. For example, such judgements may involve 
comparing different types of health impacts (e.g. liver toxicity versus neurological effects) or 
different effects to the environment. Simultaneously ranking health, safety and environmental risk 
may require the applicant to be involved in trade-offs which are not always straightforward. Risks 
of the alternative may also be difficult to compare to those of the Annex XIV substance because 
they may be of a radically different nature. For example, a substance of low toxicity could have an 
adverse effect on the earth’s ozone layer. Alternatives may be more benign with regard to such 
effects but they could be, for instance, flammable, toxic or may pose other hazards to the 
environment. In these cases, the applicant should assess the relative importance, gravity, imminence 
and implications of the different types of risk and decide whether the risks introduced by the 
alternatives are acceptable and why. 


The applicant may also need to consider the wider implications of the risk and impacts in order to 
further inform and support the decision on whether the use of the alternative would represent a 
reduction in risk. This may include addressing risks of various other substances from other 
processes, i.e. upstream or downstream processes related to the manufacture or use of the Annex 
XIV substance and alternative substances. This may also include external impacts or substances 
created unintentionally, e.g. emissions from energy generation as well as consumption/production 
of other things such as waste production and water use. 


 It may not, however, be necessary to conduct a full comparison of risks on all possible alternatives. 
This could be very resource intensive, especially if new information needed to be collected on a 
number of possible alternatives in order to compare risks. For alternative substances it may be 
possible to conduct an initial comparison of risks by focusing on the specific use pattern, tonnage 
used and predicted emissions. With key (but limited) information on the physico-chemical, eco-
toxicological and biodegradation properties, alternatives may be compared in terms of their 
predicted risk. Such a process of so-called risk profiling22 may enable short listing of alternatives 
that may be of lower environmental risk. 


3.7.4. Assessing and comparing with the risks of possible alternative technologies 


There are difficulties in comparing the risks of a substance and the risks of a technical alternative. 
For example, there may be risks associated with alternative technologies but these may not be of the 
same nature that the Annex XIV substance risks present to human health and the environment 
However, for it to be suitable, the alternative must represent a reduction in the overall risks to 
human health and the environment as compared to the Annex XIV substance. Therefore, a 
comparison of risks must be conducted and the applicant will need to consider how these different 
                                                 


21  For example the COSHH Essentials published by the UK HSE provides a scheme by which substances can be 
grouped by relative hazard on the basis on risk phrases. 


22  An approach developed by the Environment Agency of England and Wales for compiling generic risk assessment 
from detailed knowledge of likely release patterns and the influence of key environmental properties of those 
substances used in a particular industry. A brief description is presented in Appendix 4. 
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risks might be compared in terms of risks to human health and the environment. Note that the 
introduction of an alternative technology to replace the Annex XIV substance may also involve a 
change in the use of other substances in the relevant processes. Possible risks of these substances 
will also need to be considered in the assessment following, as far as possible, Guidance on 
information requirements and CSA and section 3.7.3. 


The comparison with technological alternatives can normally not be fully quantitative (i.e. with 
directly comparable numeric values) as the risks will not be expressed in similar terms, but will in 
most cases be qualitative or semi-quantitative. Nevertheless, a clear and transparent description can 
give a good basis for the applicant to conclude whether overall risks are reduced (and for the 
Agency Committee to give its opinion on that). 


Especially in the case where the analysis requires the comparison of the risks of technical or process 
alternatives with the Annex XIV substance23 the applicant may also need to consider the wider 
implications of the risk and impacts in order to further inform and support the decision on whether 
the use of the alternative would represent a reduction in risk. For alternative technologies 
consideration should for example be given to environmental controls, working practices and 
legislation controlling other risks (e.g., fire and explosion, confined spaces and extreme temperature 
and pressure). Care should be taken to assess other possible secondary effects of the alternative, 
such as possible increases in the production of hazardous waste or increased energy consumption 
(see also Box 7). 


There are systems that have been developed for the qualitative, semi-quantitative and quantitative 
comparison of risks. These range from simple comparisons of hazard information such as the 
'column model' from Germany's Berufsgenossenschaftliches Institut für Arbeitsschutz – BGIA (see 
also Box 4), to more complex systems that consider more far-reaching impacts from the whole life 
cycle of products such a life cycle analysis (LCA) and related methodologies. With LCA 
methodologies, however, it may be difficult to focus only on the impacts from the alternative since 
the LCA is concerned with all impacts from the final end product. These methodologies are 
designed more for selection of the sustainable manufacture and use of products than selecting lower 
risk alternatives for hazardous chemicals for particular uses. But the same basic methods and 
approaches used in LCA to describe the effects could be used. 


Some consideration of the possible difficulties in comparing substances risks and risks from 
technical alternatives is given in the example in Box 7. 


Box 7. Comparing risks from substances and technical alternatives 


Cleaning of facades – halogenated solvents vs. high pressurised water 


The cleaning of building facades can use a number of hazardous chemicals. In this example the focus is on the 
use of a chlorinated solvent (that is assumed to be the Annex XIV substance). An alternative cleaning method 
(i.e. technical alternative) for this use is high pressure water systems. The alternative technique has risks 
associated with its use but these are not toxic risks but are due to the physical working environment, waste and 
energy use created by the use of the alternative. The risks of the solvent and the use of high-pressure water are 
summarised below: 


                                                 


23  The socio-economic impacts of the possible wider risks of the use of alternatives may be one of the aspects 
considered within an SEA (see Guidance on Socio-Economic Analysis - Authorisation). 



http://guidance.echa.europa.eu/docs/guidance_document/information_requirements_en.htm?time=1288273983�

http://guidance.echa.europa.eu/docs/guidance_document/information_requirements_en.htm?time=1288273983�
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Risks of halogenated solvents:  


 - Exposure of workers with a toxic or carcinogenic substance (risk to workers health) 


 - Contaminated soil (risk to environment) 


 - Dangerous waste (risk to health and environment) 


The identification of risks takes into account risk management measures and operational conditions related to the 
control of exposures. It is of importance to consider the actual effectiveness of the measures. For the purposes of 
this example, it is assumed that the effectiveness of risk management measures to control emission to soil is 
limited due to problems in putting them in place as the work moves from site to site. Similarly, occupational 
controls are not fully implemented in practise because the use is not in one place and some items of personal 
equipment (e.g. respirator) are found to be physically restrictive for the operator when using the substance in 
particular situations.   


Risks of high pressure water: 


- Accident risk due to high pressure (risk to workers’ health), also for pedestrians (risk to public health) 


- Noise and vibration (risk to workers’ health) 


- Technical Risks: Risk of damages of the façade: mechanical, wetness, oxidation, freezing (technical risk) 


- Waste water (risk to health and environment) 


- Energy consumption (risk to environment) 


As for the substance, the risks are considered with possible risk controls in place. As with the use of the 
substance, some measures are not fully implemented because of the non-stationary nature of the use scenario.  
When assessing these (non-toxic) risks any obligations under other Community legislation setting requirement 
on the implementation of RMMs and OC has to be taken into account. As above, the actual effectiveness and the 
possibilities to implement these requirements have to be considered. 


3.7.4.1.Comparing with risks of alternative technologies: Human Health 


Physical hazards to human health arising from the use of alternative technologies such as potential 
exposure to extreme temperatures, raised levels of noise and vibration or increased risk of fire and 
explosion are likely to be particularly relevant in the workplace. Comparison of the risks associated 
with use of the Annex XIV substance and those associated with other possible alternatives should 
include these physical risks. However, comparing different types of risks (i.e. toxic with non-toxic) 
is also difficult (see Box 7). 


Although the guidance on the evaluation of human health risks within the Guidance on information 
requirements and CSA is not directly applicable to the consideration of alternative technologies and 
does not address all the different kinds of physical hazards that could be posed by technologies, it 
provides a framework for an assessment that may be applied to the assessment of these risks (i.e. 
comparing hazards with exposure).  


Where hazards have threshold effects; no-effect ‘safe’ levels could be determined. These levels can 
be compared to the predicted worker exposure level. The implementation of control measures to 
mitigate risk should be included in the assessment. The safety of an alternative technique may be 
assessed by comparing residual exposure (i.e. after the implementation of control measures) to 
effect levels. 


Member State Competent Authorities for the protection of worker health will often have 
information available on the assessment and control of non-toxic hazards. It is recommended that 
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such guidance is consulted to determine the relevant risks (and control measures) from alternative 
techniques.  


3.7.4.2.Comparing with risks of alternative technologies: Environment  


The comparison with risks to the environment from alternative technologies replacing the Annex 
XIV substance will probably in many cases primarily address changes in the use of other substances 
in the relevant processes caused by the introduction of the alternative technology. The risks of these 
substances will need to be included in the assessment and should as far as possible be assessed 
following the Guidance on information requirements and CSA and section 3.7.3.  


A potential difficulty with comparing environmental risks of alternative technologies to those of the 
Annex XIV substance is that the risk of toxicity and or risk of persistence in the environment may 
need to be compared with other kinds of risks. For example such as the risk presented by the 
generation of greenhouse gases from increased use of energy or risks by increased production of 
waste etc. However, it should be noted that these risks could also be caused by the release of 
chemical substances and this difficulty is not confined to comparison of substances and 
technologies.  


Some guidance on determining best available techniques (BAT) has been developed in the 
framework of Integrated Pollution Prevention and Control directive (see Box 8). This offers a 
methodology to allow a comparison of different options in terms of their potential environmental 
effects considering seven broadly defined so called environmental themes. The concept takes into 
account the likely cost and benefits of measures as well as aiming to protect the environment taken 
as a whole to avoid creating a new and more serious environmental problem when solving another. 


Box 8 Alternative techniques and comparing environmental risks: ‘cross media effects’ 
guidance from IPPC 


Choosing between different options for the control of emissions to the environment has been considered under 
Integrated Pollution Prevention and Control (IPPC). A Reference Document (‘BREF’) on Economics and Cross-
Media Effects has been developed and published1.  


In the BREF document the term ‘cross-media effects’ is used to describe the environmental effects of the options 
under consideration. Choosing between alternative options might require a choice to be made between releasing 
different pollutants in the same environmental medium (e.g. different technology options might release different 
air pollutants). In other cases, the choice might be between releasing to different media (e.g. using water to scrub 
an air emission thereby producing waste water or filtering a water discharge to produce a solid waste). The 
BREF also provides guidance on comparing the costs of different abatement measures (including investment 
costs, operating and maintenance costs, revenues and avoided costs) the possible use of this methodology is 
considered later in section 3.8 on economic feasibility. 


The BREF is focused comparing alternative options for determining what represents the best available 
technology (BAT) for controlling emissions from industrial processes in order to achieve a high level of 
protection for the environment as a whole. It is not specifically intended to allow a comparison between the 
specific use of a substance and a possible alternative. The BREF does however offer a methodology to allow a 
comparison of different options in terms of their potential environmental impact, taking into account different 
environmental media, different environmental impacts and the costs of each option. 


The cross-media methodology consists of four steps. However, the first two steps (called ‘guidelines’ in the 
BREF) describe the process for identification of abatement technology and compiling an inventory of emissions 
for each option. Whilst this is not so relevant for identification of alternatives under the REACH authorisation 
process, it presents a framework for the selection of techniques that may be helpful. Steps (guidelines) 3 and 4 in 
which the possible effects and risks from different techniques are compared and interpreted are of more direct 
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use. The BREF also describes how the economic viability of different options can be evaluated.  


Where the BREF may be helpful is where it considers effects other than toxic effects on humans and the 
environment (such as ozone depletion, climate change, eutrophication and acidification etc.). The BREF does set 
out assessing toxic effects, but the methodology is based on toxicity factors that have been derived from a 
number of air pollutants for human health and the derivation of PNECs (based on the TGD for new and existing 
substances). For assessing the risks of the Annex XIV substance and alternative substances the guidance within 
REACH, i.e. Guidance on information requirements and CSA should be used where relevant.  


The BREF guidelines are summarised below: 


Guideline 1 -  Scope and identify the alternative options: the initial step in the process is to scope and identify 
the alternative options that are available and that could be implemented. The boundaries of the 
assessment need to be set at this stage, with the normal expectation being that the assessment will 
be restricted to the boundary of the IPPC process. 


 If at this stage there is sufficient justification to come to a conclusion, the user should stop and set 
out the justification for the decision. 


Guideline 2 -  Inventory of emissions: this step requires the user to establish an inventory of emissions for each 
of the alternative options under consideration.  


 If at this stage there is sufficient justification to come to a conclusion, the user should stop and set 
out the justification for the decision. 


Guideline 3 -  Calculate the cross-media effects: this step allows the user to express the potential environmental 
effects anticipated from each of the pollutants within seven environmental themes (e.g. human 
toxicity, global warming, aquatic toxicity, etc.). This is so that a wide range of pollutants can 
either be compared directly or aggregated and expressed as a total effect. 


 Two approaches are described which allow the mass emissions of an individual pollutant to be 
expressed as an equivalent effect (e.g. the Global Warming Potential of a wide range of 
greenhouse gases can be expressed as kg of CO2 equivalents). These allow individual pollutants 
to be summed and expressed as a total potential effect within each of the seven environmental 
themes2. The user may then be able to compare the alternatives to estimate which option has the 
lowest potential effect in each theme. 


 If at this stage there is sufficient justification to come to a conclusion, the user should stop and set 
out the justification for the decision. 


Guideline 4 -  Interpret the cross-media effects: this final step in the cross-media guidelines discusses how the 
user can interpret which of the alternative options offers the highest level of protection for the 
environment. Different approaches for comparing the result of the cross-media assessment are 
discussed. 


The degree of uncertainty in the basic data collected for Guidelines 1 and 2 is relatively low compared to the 
uncertainty after subsequent manipulation when guidelines 3 and 4 are applied. 
1 European Commission (July 2006) Integrated Pollution Prevention and Control Reference Document on Economics and Cross-Media 
Effects 
2 Environmental themes/cross media effects are: human toxicity, global warming, aquatic toxicity, acidification, eutrophication, ozone 
depletion and photochemical ozone creation. 


3.7.5. Uncertainties in evaluating risks 


The uncertainties in determining chemical safety are set out in the Guidance on information 
requirements and CSA. However, that guidance does not consider the uncertainties associated with 
determining risks that are wider than toxicity or physico/chemical effects when considering 
substances and in particular technical alternatives. 
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The quality of the data that is used to assess the risks of alternatives is important. This is because a 
decision on the relative risks of the alternative (i.e. as compared to the Annex XIV substance) may 
be based on these data. The applicant may need to evaluate the quality of the data available and to 
compare data from different sources where necessary. There may be quantitative measures available 
regarding the uncertainty that can be attributed to data. For example, reported output of emissions 
may be measured or estimated based on a range (e.g. ± 5 %).  Using such data it may be possible to 
consider the upper and lower ranges to allow a sensitivity analysis. 


It may also be possible to give a qualitative indication of the data reliability using a rating score. 
This may help to give a guide to the confidence the applicant has in the data and may help to 
indicate the depth of a sensitivity analysis. See the Guidance on information requirements and CSA 
for further guidance on evaluating data quality and reliability.  


It is important that data of ‘inferior’ quality are not suppressed nor excluded from the assessment by 
considering only data of highest quality. Otherwise, if less reliable data are excluded, then applying 
the methodology might become a barrier to considering alternatives. New and innovative 
alternative techniques will often not have as much data available as established techniques. If only 
data of inferior quality are available, then conclusions should be drawn cautiously. However, 
conclusions can still be drawn and can form the basis for further discussion or to identify where 
more reliable data needs to be obtained. 


Uncertainties will apply to the risk assessments for the Annex XIV substance and to the 
alternatives, but may not apply equally. This needs to be considered in drawing the conclusions. 


3.8. How to determine the economic feasibility of alternatives 


The economic feasibility of an alternative is to be addressed within the analysis of alternatives and 
is focused on the economic viability of the use of the alternative in the uses applied for. It focuses 
on the changes in applicant's costs and revenues including possible pass-through of cost to 
customers if he was to transfer to an alternative substance or technique.The assessment will not 
regard the wider impact on society or the wider economy.  


The assessment may consider the economic impacts of the transferral to an alternative and the use 
of an alternative within the supply chain. The assessment may include: 


 The investment and recurrent costs of the alternative substance or technology including how 
they may change over time. 


 Other costs of transferral to the alternative – including equipment, training, energy use, 
regulatory costs, potential down-time and handling to the extent these are not covered under 
recurrent costs. 


 The cost of R&D – including trials24. 


 The time spent and other costs by downstream users in re-specifying alternative products. 


 Potential market distortions: For example if an alternative is produced by only a single 
company (monopoly) or a very limited number of companies (oligopoly). However, one 


                                                 


24  This should be documented along other aspects of R&D, see section 3.9 on research and development. 
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should note that if a producer of an alternative would abuse its dominant market position, 
competition authorities of Member States should be notified. 


One criterion for an alternative to be economically feasible is whether the net present value of the 
revenues minus costs is positive. In other words, the issue is that using the alternative should result 
in generating gross profit. 


Box 9. Economic feasibility: links to socio-economic analysis 


While the assessment of economic feasibility focuses on the economic viability of the possible alternative for the 
applicant; SEA addresses the wider social and economic benefits of the continued use of the Annex XIV 
substance (granted authorisation) and compares this to possible the social and economic impacts of the 
withdrawal of the Annex XIV substance from the market (refused authorisation).   


Applications for authorisation for Annex XIV substances that cannot be adequately controlled can only be 
granted if it is shown that the socio-economic benefits outweigh the risks to human health and the environment 
and there are no suitable alternatives to the Annex XIV substance.  The way to assess the socio-economic 
benefits is by conducting a socio-economic analysis (SEA) and guidance on how to conduct and document an 
SEA supporting an authorisation application is in a separate Guidance on Socio-Economic Analysis – 
Authorisation. The entry point to the SEA is that the analysis of alternatives has concluded that there are no 
suitable alternatives. (SEA may also be used to support authorisation application for Annex XIV substances 
which can be adequately controlled.) 


Some of the same techniques that are used and explained in the guidance for SEA may be used in the assessment 
of economic feasibility and where relevant reference is made to the separate Guidance on Socio-Economic 
Analysis – Authorisation, including: 


 - Consistency in cost analysis; 


  - Discounting;  


 - Relevant product/substance life-times 


These techniques are set out and explained in the technical guidance for SEA because that guidance includes the 
consideration of economic methodologies and is a good reference if the applicant chooses to use and apply such 
techniques to his assessment of economic feasibility.  Since applications under the SEA route will have to 
include documentation of an SEA, the applicant will need to refer to that guidance in this case anyway.   


 


 


The basis of determining the economic feasibility of alternatives can be called a cost analysis.  This 
identifies the costs associated with the Annex XIV substance and compares this to possible 
alternatives, calculating the comparative costs between them. The analysis should also include 
possible changes in revenues due to substitution. Such revenues would be deducted from the costs.  


The costs and revenues identified should reflect only the uses applied for and take account of 
economic consequences of any related changes in the production volume. It is recommended that, 
as a minimum, the cost analysis identifies and compares the direct and indirect costs and revenues 
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of the use of the Annex XIV substance and the use of alternative(s). Data may also be collected on 
future liability costs25 and indirect benefits26 that occur due to the transferral to an alternative. 


Appendix I of the Guidance on Socio-Economic Analysis – Authorisation provides practical 
information and further guidance on how to estimate economic feasibility in the analysis of 
alternatives. The appendix builds on this section as well as Chapters 3.4 (Economic impacts), to 
some extent 3.5 (Social impacts) and Appendices B, C, D, E and F of the Guidance on Socio-
Economic Analysis - Authorisation. 


The process can be summarised as: 


 Categorise and determine the costs and revenues that are incurred by producing or using the 
Annex XIV substance and the alternative(s). 


 Identify possible liability issues and less-tangible benefits that can result from the transferral 
to the alternative. 


 Perform a comparative cost analysis of current use of the Annex XIV substance versus the 
alternative/s. 


A stepwise process for considerations in determining economic feasibility is set out below27: 


1) Determine the data requirements for the cost analysis, including data showing if the 
revenues of the applicant would be affected as a result of producing or using the alternative 
substance or technology. It is advisable that these data are collected at the same time as data 
on the technical feasibility of alternatives (see section 3.5.2). Data should be collected on a 
"per unit production basis", or some other basis that allows a comparative evaluation of the 
trade-off issues (for example human health and environmental risks and energy use). Obtain 
these data and additional relevant cost-related data for example on energy use, risk 
management measures, regulatory status, process safety and market information. Determine 
whether resource consumption rates, waste generation rates, and worker activities data for 
the Annex XIV substance and alternatives are consistent. If the data are not consistent, it 
may be necessary to have knowledgeable industry personnel review and resolve any 
inconsistencies28. 


2) Estimate the direct costs associated with the operation of the Annex XIV substance and the 
alternatives using the data gathered in and checked in Step 1. Direct costs include capital 
expenditure, operating costs, and maintenance costs. Waste management costs are also 
examples of direct costs (but many businesses allocate these costs to overhead). The costs 


                                                 


25  It can be difficult to quantify costs that are incurred as a consequence of uncertain future liability for clean-up of 
hazardous substance releases or for liabilities from personal injury claims stemming from environmental releases or 
product use. 


26  These are benefits that may occur but cannot be readily quantified (e.g. reduced health maintenance costs because 
of a safer work environment, or increased product sales as a result of better product performance). 


27  Based on US Environmental Protection Agency: Cleaner Technologies Substitutes Assessment - Office of 
Pollution Prevention and Toxics Washington, DC 20460 EPA Grant X821-543 


28  To ensure that the cost analyses for alternatives are comparable, these data should be used in actual cost 
calculations only if the data are available for all of the alternatives being evaluated.  There may not be sufficient 
data contain on new or novel alternatives that are not widely used. 
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relating to the application procedure (fees, personal costs for drafting and updating 
authorization dossier) should also be included. Estimate the revenues from the sales of the 
Annex XIV substance (or the product using the substance) as well as the revenues for the 
alternative. 


3) Estimate possible indirect costs, indirect benefits and possible liability issues for the Annex 
XIV substance and alternatives:   


a. If there is a reasonable indication of possible liability in connection with the use of 
the Annex XIV substance or the alternatives, this should be considered.  In most 
instances, the estimation of future liability cost is subject to a high degree of 
uncertainty. Therefore, the need to quantify the future liability may be less important 
than assessing how likely it is that the risk of liability could materialise in future. 


b. If possible, identify any less-tangible benefits that could result from the transferral to 
an alternative.  The benefits of a cleaner product, process, or technology can be 
substantial and should not be overlooked when performing a cost analysis. 


4) Perform cost analysis of the Annex XIV substance and alternative(s) using the data on costs 
and revenues collected in Step 1 and possibly in Step 3.  (Further guidance on how to ensure 
the consistency of the cost analysis can be found in Appendix I and Chapter 3 of the 
Guidance on Socio-Economic Analysis – Authorisation. This provides guidance on dealing 
with; exchange rates, inflation, double counting and discounting. These are crucial aspects 
to any robust cost analysis.)    


The above points present a generic approach for considerations to asses the economic feasibility 
of alternatives. In addition, it may be possible to support the cost analysis using financial ratios 
that may be available as these are the figures that are routinely reported for financial 
performance of companies (such as for reporting to shareholders or for internal financial 
reporting). However, in many cases these financial ratios are company wide figures rather than 
product specific, and furthermore, such figures are not available for the future. Therefore their 
use is likely to be limited. (Possible financial ratios which can be used for assessing economic 
feasibility are set out in chapter 3 of the Guidance on Socio-Economic Analysis – 
Authorisation.) 


Apart from analysing if the net present value of the revenues minus costs is positive  aplicants 
may use other methods to document whether an alternative is economically feasible for them, 
but it is recommended that any such explanation is sufficiently detailed, particularly if the 
applicant concludes that the alternative is not economically feasible for them. A simple 
conclusion that the alternative is not economically feasible for the applicant that is not 
supported by sufficient justification could be considered insufficient by the Agency, particularly 
if other applicants have identified that alternative as being suitable for them. 







Guidance on Authorisation Applications 


  


78 


The example presented in Box 10 illustrates simple supporting arguments for non-feasibility of an 
alternative on an economic basis (based on the example above). Note that these are descriptive 
examples and use in an application would have to be supported by evidence (i.e. data) and/or 
references. 


Box 10. Simple example of supporting information  


If the alternative had a negative NPV it could be argued that the alternative was not economically feasible. This 
may be based on the assumption that the price of the product is unchanged. A qualitative assessment of the 
market provides some supporting evidence for this assumption that the price will not increase (although 
references and data where possible should be used for an actual authorisation application).    


Current market synopsis of the applicant’s product: 


• The market for the product produced with the use of Annex XIV substance is price driven by a highly 
competitive international market (i.e. the use can take place either within or outside EU where no 
authorisation is needed). There are approximately 60 producing companies, with no single producer having 
a dominant share of the market. Any increase in the price of the product will mean a substantial loss in 
demand for the applicant’s product. This is because the costs of transporting rival imported products 
accounts for only a very small fraction of the product price. The threat of imports and competition from 
rival products ensures the applicant product price does not increase (in order to some on pass on some of 
the capital costs required to use the alternative) with the overall price remaining sufficiently low to make 
competing products less attractive than the applicant’s product.   


• Due to low product prices combined with low entry costs for new entrants to the market, current 
profitability is kept low by market forces. If sufficient profits were made in the industry then new entrants 
would have the incentive to enter the market (i.e. enter the market with a lower price to gain market share 
at the cost of a small reduction in profitability). Therefore if it is not possible to pass on some of the capital 
costs of the alternative, it is not economically feasible to invest and raise the capital required to use the 
alternative, even though there will be some savings in operating costs.  


The qualitative analysis above only considers the implications of using the alternative to the applicant. Impacts 
such as unemployment and health benefits are not included because they are not part of the economic feasibility 
analysis. Guidance on Socio-Economic Analysis – Authorisation is provided in separate document and chapter 3 
of that guidance provides further details on how to analyse the market for a substance. 


3.8.1. Uncertainties in determining economic feasibility 


The evaluation of economic feasibility may be based on the average cost of a substitute at a 
"typical" or "model" facility. Neither the cost analysis nor the assessment of technical performance 
are intended to give absolute cost or performance information, but they may result in comparative 
information on the relative cost or performance of the Annex XIV substance and alternatives. This 
analysis together with the information on the impact of the substitution costs on the operating 
margin and on their possible pass over of the costs, would give the basis upon which the applicant 
can demonstrate whether an alternative is economically feasible for him. However, the uncertainties 
in the assessment of economic feasibility should be clearly stated in the documentation of the 
analysis of alternatives. Chapter 4 of the Guidance on Socio-Economic Analysis – Authorisation 
can be used for guidance on how to carry out uncertainty analysis and Appendix F of the SEA 
guidance contains several uncertainty techniques which may be relevant when determining if an 
alternative is economically feasible.  
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3.9. Research and development that is relevant and appropriate 


Article 62(4)(e) states that the application shall include: an analysis of the alternatives considering 
their risks and the technical and economic feasibility of substitution and including, if appropriate, 
information about any relevant research and development activities by the applicant; 


This means that the applicant should document in the analysis of alternatives of his application any 
relevant information on research and development that is considered appropriate for the 
understanding of the Agency and the Commission of the present or future availability of suitable 
alternatives to the Annex XIV substance. Although not mandatory, it is noted that it is strongly 
advisable to provide this information if available, in order to strengthen his analysis of alternatives, 
particularly when it is concluded that there are no suitable alternatives available. Also, the applicant 
may plan to initiate new R&D and may decide to document this in the application. These plans will 
play a critical role in fixing the review period. This may be appropriate when no suitable 
alternatives have been identified.  The Commission, when deciding on the duration of the time-
limited review, would take this information into account. 


This section addresses the consideration of R&D in the analysis of alternatives, it includes 
consideration of: 


 Under what circumstances it would be appropriate to report (document) R&D that the 
applicant considers to be relevant to the analysis of alternatives; 


o Examples of relevant types of R&D and what they may involve;  


o The costs of R&D; and 


 Documenting R&D in the application (see also section 3.12). 


3.9.1. Circumstances that might prompt the inclusion of R&D in the analysis of alternatives 


The applicant should consider that past, current (on-going) or planned research and development 
activities are appropriate for inclusion in the analysis of alternatives for example in the following 
situations:  


 The results of past or current R&D activities can be used to support the documentation that 
sufficient analysis of identified possible alternatives has been made. This is particularly 
relevant when suitable alternatives have not been identified or have been identified on the 
market but are not available for the applicant for an immediate substitution..  


 R&D related to generating information on risks, economic or technical feasibility of the 
identified possible alternatives, in order to support the arguments made in the analysis of 
alternatives. 


 When R&D is needed because transferring to the alternative would require major changes in 
the production processes or in the supply chain; or because the transfer include fulfilling 
legal product safety or other requirements that may take many years. This may include test 
trials by the applicant, his suppliers or downstream users, that are necessary to ensure 
functioning and acceptability of the alternative. While R&D is not mandatory, it should be 
noted that the finding that no suitable alternatives exist and no plans for R&D are indicated 
will lead to short review periods. It may also undermine the credibility of the applicant, 
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particularly if third parties have submitted information about alternatives or other operators 
in the sector have transferred to an alternative. 


 The lack of any possible alternatives may prompt the initiation of R&D on novel substances 
and/or techniques. Although there is no obligation for the applicant to initiate such research 
and development, it may be very valuable to show such research has, is being, or is planned 
to be conducted to support the analysis of alternatives.   


In summary, as mentioned above information from any relevant research and development 
activities by the applicant should be considered appropriate to include in the analysis of alternatives 
whenever this information can be used to increase the understanding of the Agency and the 
Commission regarding the reasons for present alternatives being non-suitable and prospects for 
future availability of suitable alternatives in the uses applied for. The information on research and 
development will also be taken into account by the Commission when deciding on the duration of 
the time limited review period. 


Below some examples are given showing different reasons for presenting R&D on the basis of past, 
current and future activities: 


 Past R&D may be demonstrating why a certain alternative is not technically feasible, or that 
processes are unable to be adapted to accommodate an alternative. This R&D may take the 
form of test trails for example. Test trials may also be related to the manufacturing of the 
alternative. For example, where the R&D has focused on the possibility to achieve the 
required purity of an alternative substance. Test trials with end products may have focused 
on the quality of the end product manufactured using the alternative. (For example, in the 
production of paper, by investigating the possibility of coating drying cylinders without 
using the Annex XIV substance or with an alternative and testing the quality of paper 
produced against customer quality requirements.) Past R&D may also demonstrate that 
possible alternatives are not technically feasible on the basis that they have not been 
demonstrated to meet legal standards for product safety. 


 Ongoing R&D may be able to show that there are efforts being made to search for 
alternatives, or that currently technically unfeasible or unavailable alternatives are being 
subject to research on what would be required to make them feasible. For example, what 
needs to be done to make an alternative available and/or feasible? This may relate to 
sourcing or production of the alternative or industry and legal requirements that must be 
satisfied before products can be accepted. This R&D may have addressed what testing must 
be done and what criteria need to be satisfied before an alternative can be used for a 
particular function. It should also clearly set out the timing for such product testing and 
research. In some industry sectors the timing for such product safety development and 
testing can take many years. 


 Future (planned) R&D will have a similar role to ongoing R&D and may be able to show a 
planned commitment to continued investigation of alternatives that have been shown to be 
currently not technical feasible or available and investigating what will be needed to make 
them suitable. R&D could also focus on the continued search for replacements for the 
Annex XIV substance such as molecular or product design. It may address known, possible 
or anticipated changes in product design and consumer need. For example, there could be 
indications of further technological changes that reduce the need for the Annex XIV 
substance or will make use of the substance redundancy due to trends in industry design or 
new technology in the longer term. 
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The applicant may also identify research and development undertaken by suppliers, industry, 
regulators, universities, research institutes and others by using in-house information, publicly 
available information and/or by communicating within and outside the supply chain.  


The costs of R&D can be considerable and vary widely from sector to sector. Expenditure on R&D 
may also be the subject of commercial confidentiality. However, the cost of R&D should be 
considered and may help to show, in cases where there are no suitable and available alternatives, a 
commitment to replace the Annex XIV substance when that becomes a possibility. The cost of 
further R&D needed should also be considered within the assessment of the economic feasibility of 
an alternative.  


3.9.2. Documenting R&D in the application   


The applicant may wish to consider supporting an application by including details of: 


 Results of past relevant research and development activities; 


 The current status of relevant research and development activities regarding alternative(s) 
for the applicant and for other users; 


 Planned future relevant research and development for identification of possible alternatives 
to the Annex XIV substance.   


Further recommendations on what to consider in documenting relevant research and development 
activities is given in section 3.12. 


3.10. Concluding on the suitability and availability of alternatives 


The analysis of alternatives is the process of determining the suitability of the alternative and 
consideration of its availability.  There are three main aspects that the applicant should assess in 
relation to the suitability of the alternative for each use applied for: 


 reduction of overall risks to the environment and to human health (taking into account the 
appropriateness and effectiveness of risk management measures); 


 technical feasibility for the applicant (based on the alternative fulfilling the specific 
function); and 


 economic feasibility for the applicant (based on the assessment of the economic 
consequences of transferral to the alternative). 


The guidance here is intended to show how the applicant can draw together his analysis and 
conclude on the suitability and the availability of alternatives. This process focuses on the three 
main aspects mentioned above. However, it should be borne in mind that according to Article 60(5) 
not only these but all relevant aspects shall be taken into account by the Commission in assessing 
whether an alternative is suitable and available. Consequently, the applicant may also decide to 
include other relevant aspects in his assessment.     


The flow diagram in Figure 8 illustrates a process for the analysis of alternatives that may be 
considered to be step-wise, considering different aspects of an alternative’s feasibility, risks and 
availability separately and bringing these together in a final decision.  However, in reality although 
this may be possible, it is more likely that all these aspects will be considered simultaneously. 
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Further to this, consultation within and outside the supply chain on alternatives will not be a single 
process in advance of selecting possible alternatives for further investigation; but rather it will be 
iterative, with continued consultation and information gathering at each stage of the process. 


The alternative must represent a reduction in risk compared to the Annex XIV substance. The 
alternative must also be technically and economically feasible. For risk, the evaluation is one of 
comparing the alternative with the Annex XIV substance. In terms of technical and economic 
feasibility, the evaluations are whether the alternative is viable for the applicant, including if 
relevant his downstream users in the uses applied for. The applicant can refer to any of these 
aspects or combination thereof when demonstrating that an alternative is not suitable. 


The applicant should show and document analysis of these aspects, but the extent of the different 
parts of the justifications that should be provided by the applicant will depend on the specific 
circumstances of the case. If the applicant concludes that there are no suitable alternatives, then the 
analysis of alternatives should clearly document the reason why no such alternatives exist. For 
example, the applicant should document in as much detail as possible why identified alternatives 
resulting in an overall reduction of risks were not technically or economically viable for him. In 
addition, in this case the applicant is encouraged to provide information on planned or ongoing 
R&D activities concerning potential alternative substances or technologies. In these cases it is not 
necessary to explain in full length the examination of the risks of such potential alternatives. 


The level of detail will of course depend on the relative importance of each aspect in determining 
the alternative as not suitable. For example, it may be clear to the applicant that all technically 
feasible alternatives do not represent a reduction in risk as compared to the Annex XIV substance. 
In this case there would of course be little merit in detailed analysis of the economic feasibility of 
those alternatives that are not suitable on the basis of the risks. 


The focus of the analysis will be the compilation of the information from the assessments of the 
various aspects of the alternatives and weighing them together and considering any possible trade-
offs between them in order to draw a conclusion on the suitability and availability: 


 Compilation of the results of the assessments of technical feasibility, economic feasibility 
and risk; comparing the Annex XIV substance and the alternatives; 


 Compilation of information on the uncertainties in the data that should be considered in the 
decision-making process;  


 Identification of the possible ‘trade-offs’ between technical feasibility, economic feasibility 
and risk; comparing the original substance and possible alternatives. For example, some 
reduction in end product performance resulting from the use of an alternative could be 
acceptable (subject to, for example, product safety approval) on the basis of the reduction in 
risk and the decreased costs in exposure control; and  


 Consideration of the availability of suitable alternatives: e.g. whether there is enough of the 
alternative available at a certain point in time and if it is accessible to the applicant. 


Alternative techniques can be regarded as available when they are developed enough to allow 
implementation in the relevant industrial sector and they are reasonably accessible without undue 
delay to the operator. Alternative substances can be regarded as available when they are reasonably 
accessible without undue delay to the operator in the required quantity (i.e. the global production 
capacity should not be severely constrained due to the new demand). To be considered available, 
both techniques and substances have to fulfil the relevant legal requirements (e.g. a substance may 
need to be registered in accordance with REACH before it can be manufactured, imported, placed 
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on the market or used; or the change of the substance used in production may require approval 
under other legislation; a major change to the production facility may require a permit in 
accordance with the IPPC-directive.)  


An important issue in identifying the availability of alternatives is also timing: alternative 
substances may not be available immediately or they may not be available in the required tonnages 
but could become available in the market at some point in the future. To assess this, knowledge of 
the quantities, relevant markets and the current trends and research within them would be useful. 
On alternative techniques the same basic consideration applies: is the necessary equipment or 
technology already available in the market in sufficient quantities? The time needed to invest, 
install and make alternative techniques operational should be considered. This applies also to 
alternative substances that need changes in processes or equipment. In both cases fulfilling the legal 
requirements may require time.  


When assessing the time constrains the applicant will have to consider the sunset date, i.e. the date 
from which the placing on the market and the use of the substance is prohibited unless an 
authorisation is granted. The sunset date will take into account, where appropriate, the production 
cycle specified for that use (Article 58.1(c)(i)) and will be at least 18 months after the deadline for 
receiving the authorisation applications (Article 58.1(c)(ii)). Should the substitution be possible 
before the sunset date, the alternative will be considered available from this perspective. 


For the reviews of authorisations the holder of an authorisation will have to submit an update of the 
analysis of alternatives taking into account any new possible substitutes. He should verify the 
grounds for concluding on availability (or non-availability) of suitable alternatives referring also to 
the list of recommended actions to make possible alternatives suitable and available (see section 
3.11), contained in his original application. It should be noted that under the SEA route 
authorisations will have to be withdrawn when suitable alternatives exist for the holder of the 
authorisation, having due regard to the proportionality principle.  


Box 11 sets out some considerations on suitability and availability of alternatives for different types 
of applicants and for a third party. 
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Box 11. Availability of suitable alternatives for different actors 


The consideration of whether an alternative is available will depend upon the perspective of different actors in 
the authorisation process.  For example:  


Manufacturer/importer (M/I) as the applicant: The M/I should not a priori take the view that any alternative that 
is not or cannot be part of his product portfolio is not an alternative that is available to him. He will need to 
consider what alternatives may be suitable on the basis of technical and economic feasibility, considering 
possible alternatives from outside of his portfolio and even from outside of his sector (for example, possible 
alternatives for one or more uses that he may be applying for may be a change in process or a technical 
alternative rather than a substance). He may also wish to consider the suitability of the alternative for other parts 
of the supply chain. 


Downstream user (DU) as applicant or contributor to an application: The DU, who is in perhaps the best position 
to understand his use most fully, may not be familiar with the supplier’s portfolio, and be only aware of what 
alternative(s) is(are) technically and economically feasible for his use(s).   


Third party, contributing information on alternatives: The third party may have less resource for investing in 
research to understand all the possible alternatives but may have experience of what may be suitable or available 
for broad uses. Note, however, that third parties could be suppliers of alternatives. In this case they may have the 
full technical knowledge of the alternative. However, they have to submit information on alternatives on the 
basis of ‘broad information on uses’ on the Annex XIV substance published on the Agency's website. Therefore, 
the information may not be able to be tailored to the specific uses that are the subject of the application. 


 


As set out in Figure 8 in section 3.4, if the applicant’s analysis of alternatives concludes that 
suitable alternatives are available, an authorisation cannot be granted in accordance with Article 
60(4) (‘socio-economic route’). 


3.11. Actions needed to make possible alternatives suitable and available 


If the analysis of alternatives demonstrates that currently there are no alternatives or the possible 
alternative(s) is/are not suitable or available, the applicant should provide the following additional 
information: 


 a list of actions that are needed to make a possible alternative(s) technically or economically 
feasible for the applicant and a timetable in which these actions can be implemented taking 
into account investment and operating costs required; and 


 research and development activities needed, e.g.: 


o What research and development activities are needed and/or planned to develop an 
alternative substance(s) or technology(ies), or develop equipment or processes 
enabling the use of alternative(s); and 


o What testing must be done and what criteria need to be satisfied before an alternative 
can be used for a particular function – including clearly setting out the timing for 
such product testing and research. 


The inclusion of the additional information listed above would support the applicant’s assessment 
that the alternatives are not available for the applied-for uses within the given timetable. It will also 
be taken into account when fixing the review period of the authorisation. The actions needed for 
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making a non-suitable and/or non-available alternative into a substitute will most likely have been 
considered by the applicant in determining the various parts of the analysis of alternatives. For 
example, in the consideration of technical feasibility the applicant will have determined why the 
possible alternative is not technically feasible for him and on what basis. It may be that the 
alternative is not technically feasible because it has not yet satisfied the legal safety or performance 
criteria that are required for the end product. Here the list of actions would include what needs to be 
done for the alternative to be allowed to be used and the timetable necessary for these actions. 
Furthermore, the possible costs of such actions may well have been considered in the assessment of 
the economic feasibility of the alternative, or may be available in an SEA.   


In the list below some examples are given of situations where the applicant should include 
information on actions needed to make the alternative suitable and available (this list is not 
exhaustive): 


 The transfer to the alternative requires investments that take considerable time (time needed 
to plan the necessary changes, to purchase the equipment needed, to build any constructions, 
to install, to train the personnel, etc.); 


 The transfer to an alternative substance requires regulatory approval (e.g. production of 
aircraft or medical equipment), or change to an alternative technique requires a review of a 
permit (e.g. under the IPPC Directive); 


 The transfer to an alternative requires customer approval (e.g. for use in products that must 
be tested for technical performance over long time periods, or where the transfer to an 
alternative up in the supply chain may affect the quality of the end products and testing by 
several downstream user levels is required );  


 An alternative substance is currently not produced in sufficient quantity ; and 


 Costs related to investment in new equipment/techniques may depend on other planned 
investments, age of the current equipment, etc. 


Example 4 illustrates, for a hypothetical substance and situation, how the applicant identified the 
actions that may be needed to make a possible alternative suitable and available.  
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Example 4. Actions needed to make a possible alternative suitable and available 


Scenario description 


Substance H (a vPvB substance) is an active ingredient in coatings that are used to prevent corrosion in 
commercial/industrial machinery. The coatings are used in production of the machinery and also for professional 
maintenance and repair of machines. Substance H is only used professionally by trained technicians and 
exposure of workers and the environment to substance H is well controlled both during machine manufacture 
and repair and maintenance. The CSR details the operational conditions and risk reduction measures in place.  
The applicant is the downstream user of the substance. 


There are very prescriptive legal safety requirements that mean that any change in manufacture, maintenance or 
repair of the machines is subject to considerable safety criteria and legal requirements. Addressing the safety 
criteria and legal requirements takes a minimum of five years.   


The machines have a long service life (30+ years, if well maintained). The continued use of the Annex XIV 
substance is required to maintain and repair machines during their service life. As there is no available 
alternative that is technically feasible, a refused application would mean that machines would be manufactured 
outside the EU and existing machines could not be repaired and maintained and therefore would not be available 
for use. 


Alternative that is not technically feasible for the applicant 


There is a possible substance alternative that may be used to replace the function of the Annex XIV substance. 
However this alternative has not been subject to any safety testing, so it is not yet shown to be technically 
feasible or available for the applicant (or anyone) to use for the desired function.   


The identification of actions needed to transfer from the Annex XIV substance to the possible substance 
alternative 


This includes what testing has currently been done on product safety and what further work is required for it to 
satisfy product safety legislation (noting that the alternative may fail to fulfil the product safety requirements).  It 
also includes a description of the time required for product safety testing. To document this, the applicant sets 
out (in the analysis of alternatives report in the application): 


- The safety requirements that must be met; 


- What product safety testing has been done and what the results were for the possible alternative; 


- What further testing needs to be completed for the legal requirements to be met; and 


- The time-line for the completion of the testing programme for the possible alternative.  


 


The task here is bringing together of all the aspects of the alternative that lead to it being concluded 
as not suitable and not available and assessing what would have to be done to make it a suitable and 
available substitute. The applicant will have concluded that these actions are not currently possible; 
otherwise he would not have concluded that there are no suitable and available alternatives. 
Therefore, for each aspect of the evaluation of alternatives (i.e. technical and economic feasibility, 
reduction in risk and availability of the alternatives) the applicant can consider the actions and 
timescale required to make the alternative suitable and available. Table 8 illustrates hypothetical 
examples of how the information may be summarised. 


 


Table 8. Hypothetical examples of summaries of actions needed to address the suitability and 
availability of possible alternatives   


Aspect of Outcome of analysis of Action to address suitability/availability 
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analysis alternatives 


Technical 
feasibility 


Not feasible on the basis that 
the required purity of the 
substance cannot be achieved 
(see: ref to reported R&D and 
assessment of technical 
feasibility). 


R&D is addressing the possible methods that may be able to provide 
the required purity (99.9%) at the volumes needed.  These include: 


 ‘Method 1’ 


 ‘Method 2’ 


 ‘Method 3’ 


The method that indicates that the required purity can be achieved 
will be subject to R&D to investigate the possibility to scale the 
production to deliver the required volume. Actions required with 
indicative timescales are: 


 Completion of lab scale R&D to determine which method 
can be used to deliver the required purity: x to y months.  


 Confirmation of lab scale results on purity: x to y  months.  


 Planning of pilot plant for initial production: x to y months. 


 Pilot scale production on-line and conformation of purity: x to 
y  months. 


 Product testing and customer approval: x to y  months. 


 Commercial scale production initiation to x% of required 
tonnage: x to y  months. 


 Scale up to full commercial production: x to y  months.    


Total timescale required x to y months/years.  


Details of the proposed R&D programme are at (ref).   


Economic 
feasibility 


Not feasible because 
introduction of the technical 
alternative would mean that no 
currently used equipment 
could be used (i.e. this would 
mean that the current assets 
would be zero as sale value of 
equipment would be very 
limited). The replacement 
would mean re-housing and 
relocation of all users. The 
investment in capital and 
operational costs are too large 
to be borne by any users. This 
prevents the possibility of 
costs being passed onto the 
customer, because the 
economic barrier is the 
investment costs to 
accommodate the alternative. 
Phase out/phase in is not 
possible as the systems are so 
different (see economic 
feasibility analysis - ref)    


The capital and operational costs could only be overcome by very 
large financial investment in the industry, which is currently not 
possible (as essentially this would mean firms changing the business 
they are in). This would require considerable financial assistance for 
phase out of the Annex XIV substance and phase in of the alternative 
over at least an x year period.  


Actions required (with indicative timescales) to overcome the financial 
barriers to substitution for each of estimated 200 users are: 


 Identify possibilities for re-housing/relocation possibilities 
required to house and operate new equipment (approx. cost 
to each user firm depending on location € x to y): Possible 
timescale: x  to y months. 


 Investment in new equipment required to accommodate 
alternative (approx. cost to each user firm € x) – action to 
find funds or investor:  Possible timescale: x to y months. 


 Set up and testing of equipment and facility (including, 
relocation, recruitment, training/retraining, detailing and 
documentation of new operating procedures, health and 
safety and other legal requirements).  Approx. cost to each 
user firm depending on location € x to y).  Timescale: x to y  
months. 


 Customer approval for use of alternative, including product 
testing. Approx. cost to each user firm € x. Timescale: x to y  
months. 


Estimated cost per user facility ranges from € x to y M per user firm 
(total estimated cost (i.e. for 200 firms) ranges from € x to y billion).  


Estimated timescale ranges from x to y years for each user. 
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(Details of the financial analysis are presented in the analysis of 
alternatives under the assessment of economic feasibility) 


Risks to 
human 
health and 
the 
environment 


The alternative has not been 
demonstrated to represent an 
overall reduction in the risk to 
human health and the 
environment as compared to 
the Annex XIV substance. This 
is because the alternative is a 
nanoparticle for which the 
possible risks to human health 
and the environment have not 
yet been fully understood. 
There is evidence to suggest 
that release to the environment 
and exposure to workers could 
cause risks.  However, the 
control of risks is still uncertain 
since the hazards are not well 
understood and the 
operational conditions and risk 
reduction measures are not yet 
developed (see consideration 
of risks of the alternative - ref) 


Understanding of the hazards and exposure presented by the 
alternative is required before appropriate control measures can be 
developed to ensure that the possible risks from the alternative are 
adequately controlled. This is possible but is dependent on further 
research and development of appropriate tests to determine the 
hazards of such materials and development of appropriate exposure 
control measures. 


Actions required to determine the human health and environmental 
safety of the alternative are: 


 Completing of documentation of the test methodologies for 
determining the environmental hazard of nanoparticles. This 
is being completed by an international initiative. Timescale 
for completion of ring-test for aquatic toxicity testing: x 
year/s.  


 Publishing of test guidelines that can be used by industry: x 
years.  


 Development of test programme to determine the 
environmental (aquatic toxicity) hazard – x year/s. 


 Completion of test programme for human health hazard: x 
year/s*. 


 Development of risk reduction measures for the effective 
control of emissions to the environment:  x years 


 Development of occupational control measures for 
workplace exposure: x year/s*. 


 (*Human health testing programme and development of controls 
could be planned and conducted at the same time as the 
environmental testing.) 


Total time required to be able to assess the risks and develop 
effective control measures – x years. 


 
Note: Entries in the table are summaries for different hypothetical alternatives and situations. Each aspect is considered individually. 
However, the total actions and time required to make a possible alternative suitable and available should include consideration of all the 
aspects that have been identified leading to the conclusion that the alternative is not suitable or available. Some actions may be 
conducted at the same time. 


3.12. Considerations for documenting the analysis of alternatives 


REACH does not specifically describe the minimum documentation required for the analysis of 
alternatives. However, Article 62(4)(e) sets out the information on alternatives that shall be part of 
the analysis. This includes consideration of the risks of alternatives and the technical and economic 
feasibility of substitution and, if appropriate, information on any relevant research and development 
activities by the applicant. Furthermore, the applicant should note that according to Article 60(5) 
the Agency's opinions and the Commission’s assessment of the application with regard to the 
suitability and availability of alternatives is not limited to reduction in overall risks or technical and 
economic feasibility of the alternative, but will take all relevant aspects into account. This could for 
example include information on alternatives from interested third parties. Therefore, in order to 
demonstrate that adequate steps have been taken to identify possible alternatives or to demonstrate 
whether or not possible alternatives are suitable and available the applicant would be well advised 
to document a comprehensive analysis of all possible alternatives and take all relevant aspects into 
account. 
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It is important that the documentation is clear and transparent. This means that for each part of the 
analysis the applicant should try to present the information in a logical way that describes how they 
came to their conclusion on each aspect of the analysis. It should present the information used to 
come to decisions, including data/information gaps and assumptions made, as well as provide 
explanations and justifications for the conclusion made addressing the uncertainties, and reference 
the material that has been used. In this way the Agency can see what is being presented, what 
assumptions have been made, what conclusions are drawn and how those conclusions were drawn. 


Information on appropriate research and development activities could be included under the most 
relevant heading for each separate case. For example it could be addressed under section 2 on the 
analysis of substance function or under section 4.1 on the assessment of technical feasibility of 
alternatives. The applicant may also consider adding a separate heading for research and 
development, e.g. under section 4 on the assessment of suitability and availability. 


The guidance below is intended to be an indication of what could be documented for each aspect of 
the analysis of alternatives following the structure of the analysis of alternatives format published 
on the Agency’s website. Under these headings the applicant should document the results of his 
analysis for each use applied for (noting that he may indicate which data he regards as confidential).  


 


Summary of the analysis of alternatives 


This section could present a summary of the findings and conclusions of the analysis regarding the 
identification of possible alternatives and the suitability and availability of alternatives for each use 
applied for. Furthermore, any findings on actions needed to make possible alternatives suitable and 
available and the timescales for these actions should also be included. 


 


Introduction 


The applicant could use this introduction to describe any appropriate background information for 
the analysis of alternatives. 


 


Analysis of substance function 


Detailed information should be presented on the precise functions or tasks performed by the Annex 
XIV substance for each of the uses applied for. This should also include a description and outcome 
of the process where the use is applied and under what process conditions the function must be 
performed. Examples of functional requirements to take into consideration may include: critical 
substance properties related to the desired equivalent function, quality criteria, process and 
performance constraints, customer requirements or legal requirements for technical acceptability.  


For all functions the applicant may wish to report any obstacles or difficulties identified or expected 
in relation to finding possible alternatives and their consideration as substitutes.  


 


Identification of possible alternatives 


The possible alternatives identified for each use should be presented and described in detail in this 
section. For substance alternatives this would include the identity and a summary table of relevant 
properties. For technical alternatives a description should be given of the technology to be 
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introduced in order to achieve the same function as the Annex XIV substance, or to possibly 
remove the need for the Annex XIV substance function altogether by other changes to the process. 


A description of the data searches and consultations that have been made should be included. In 
particular in cases where no possible alternatives have been identified this documentation needs to 
be detailed and thorough. In such cases also including information on research and development 
activities supporting the lack of possible alternatives would be appropriate. 


Data searches 


The extent and results of searches for data and information on possible alternatives should be 
detailed and in particular how these were incorporated into the analysis of alternatives. 


Consultation 


The applicant may wish to document consultation undertaken during the analysis. Such 
documentation should be transparent and auditable. When documenting the communication to 
support an application the applicant may wish to include: 


 Details on which parts of the supply chain have been consulted; 


 Details on other organisations that have been contacted; 


 Details on the possible alternatives that have been identified through this process and 
evidence of (non)availability of (suitable) alternatives.  


 


Technical feasibility 


Technical feasibility is a key aspect for determining the suitability of alternatives. Here the 
applicant needs to present a transparent analysis of technical feasibility of alternatives in terms of 
the possible provision of equivalent function. There may be a number of alternatives for different 
uses, therefore the applicant must clearly document the consideration of the technical feasibility for 
each use that is being applied for and consider each alternative for that use in turn. 


If an approach developing technical feasibility criteria has been taken (see Box 3 section 3.6), the 
applicant should clearly document how the criteria for equivalent function were applied to possible 
alternatives to determine technical feasibility. For example, which data were used (citing the 
sources) and how they were used including any assumptions made, i.e. what was the process by 
which criteria were developed and applied.   


The applicant should also document the process changes required for possible transfer to the 
alternative as well as the requirements for equipment, risk management measures, energy, 
personnel changes and training needs (amongst others) and how these affect the technical feasibility 
of the alternatives. 


The analysis will be different depending on who the applicant is. For example, the technical 
feasibility of an alternative may depend upon process changes, use of equipment or risk reduction 
measures that are available to the manufacturer but not to downstream users for technical or 
economic reasons. An important consideration will be the uncertainties in data evaluation and how 
these have been dealt with. The applicant should clearly indicate the effect that these uncertainties 
may have on the assessment of technical feasibility. 


 


Reduction in overall risks to human health and the environment 
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An important consideration for documenting the assessment of the reduction of overall risks to 
human health and the environment by use of possible alternatives will be what data have been used 
to compare the risks of the Annex XIV substance and the alternative. For example as mentioned in 
section 3.7, there is likely to be less information available on alternatives than there is for the 
Annex XIV substance (but noting that if the alternative has been registered and a CSR has been 
carried out, there may actually be a similar amount of information on the risks as for the Annex 
XIV substance). Therefore, the documentation will need to set out how the assessments have been 
conducted, what data were used and what assumptions have been made (for example the use of 
assessment factors for hazard data and conservative emissions for exposure scenarios).  


Further to this, how any comparison between risks of different types has been dealt with will need 
to be described and clearly documented. For example how have different health effects or different 
environmental effects been compared and weighed against each other? For alternative technologies, 
where the risks may be physical such as temperature or vibration, how have these risks been 
compared to toxic risks of the Annex XIV substance? The conclusions drawn on the possible 
reduction in risk to human health and the environment will need to be supported by the data used; 
highlighting the uncertainties within those data and how they have been addressed.  


 


Economic feasibility 


As with technical feasibility the evaluation of economic feasibility is from the applicant’s 
perspective. It will be important, for each use, to set out how the analysis has been conducted 
detailing the data and the methodology used for analysis.  It will also be important to set out the 
perspective of the analysis, as the economic feasibility of an alternative may be different for a 
downstream user compared to a supplier. For example, a downstream user may be able to easily 
consider the economic feasibility of an alternative (provided it is technically feasible and 
reasonably accessible) by assessment of the direct cost of possible transfer. However, for a supplier 
this could mean having to implement changes in production process and the loss of customers for 
the product related to the Annex XIV substance that cannot switch to the alternative and, as such, 
the analysis would be more complex. The analysis will therefore be different depending on who the 
applicant is. As such, the documentation of the assessment of economic feasibility will need to 
clearly set out the boundaries of the assessment and show the reasoning for the setting of these 
boundaries. 


The documentation of the assessment of economic feasibility will need to set out the sources of data 
and importantly the uncertainties in the data sources used and how these have been dealt with (i.e. 
what the assumptions are). 


 


Research and development activities 


When documenting any relevant research and development activities, for example the following 
issues should be considered: 


 What is the purpose of documenting the R&D?  


o Demonstrating that a possible alternative is not technically feasible for an applied 
use. 


o Demonstrating that the alternative does not satisfy product safety legislation or rules. 
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o Demonstrating research and development on novel substances and/or techniques to 
show that such research has, is being, or is planned to be conducted to support the 
analysis of alternatives. 


 Who did/does/will do the R&D, who was/is/will be participating/consulted (e.g., in house, 
trade organisation, commissioned or from literature only)? 


 What was/is/will be done? 


 What were the results/findings? 


 What were the changes implemented and other follow-up actions taken? 


The applicant should note that he may indicate parts of the application that are confidential {Art. 
118 and 119}. This may be of particular importance with regard to research and development on 
possible alternatives, but also other confidential information that he considers would have a 
detrimental affect on his business, if they were to be made public (see Box 2). 


 


Conclusions on suitability and availability of alternatives 


The documentation of the steps taken to identify whether alternatives are suitable and available will 
need to set out that a sufficient analysis of alternatives has been conducted. Clear reasoning and 
transparent documentation will be essential to demonstrate that a proper consideration has been 
made of the technical and economic feasibility, reduction in overall risks and availability of 
alternatives.  


This is especially important in cases where the conclusion is that no suitable alternatives are 
identified. In these cases the applicant should also provide information in the report on what actions 
and time scales are needed to make the alternative a suitable replacement for the Annex XIV 
substance in the uses applied for. 


 


Actions needed to make a possible alternative suitable and available 


This section should include a presentation of a list of actions that would be needed in order to make 
the alternative(s) technically and/or economically feasible, and available in the uses applied for, 
including the time frame required for these actions to be implemented as well as potential obstacles 
(see section 3.11 and Table 9). This should apply in particular in cases where the conclusion is that 
no suitable alternative is available for the applicant but there is a suitable alternative available on 
the market although not yet ready for an immediate substitution (i.e. within the "sunset date") or 
another operator in the same market is already or will switch in the short future to alternatives. This 
information will be considered for determining the review period of the authorisation decision. 


3.13. Links to other parts of the application 


3.13.1. Substitution plan 


If an application under the adequate control route concludes in the analysis of alternatives that a 
suitable alternative(s) is available, then the applicant must prepare a substitution plan that sets out 
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his commitment to transfer to that substitute(s), setting out the timing and other considerations for 
transferral. Guidance for how to produce a substitution plan is set out in Chapter 4 of this guidance. 


3.13.2. A socio-economic analysis (SEA)  


An SEA is required for applications under the SEA route and can also be submitted in the case of 
applications under the adequate control route on a voluntary basis. Guidance for compiling an SEA 
in support of an authorisation application and submission of an SEA or input to one from a third 
party as part of the authorisation process is set out in the Guidance on Socio-Economic Analysis – 
Authorisation. 


A key link between the analysis of alternatives and the SEA will be communication with the supply 
chain on the possible response to an authorisation not being granted. For example, this may lead to 
the use of alternatives that were found to be unsuitable. The SEA may have to consider the socio-
economic impact of such a scenario. Another key area is the comparison of the safety of 
alternatives with the Annex XIV substance (see section 3.7, Box 5).  While the analysis of 
alternatives is focused on the Annex XIV substance function and whether this can be replaced or 
made redundant; the SEA may need to consider a wider boundary. This may be considering the 
consequences of use of an unsuitable alternative or the wider consequences of removal of function 
in end-products. This would usually be beyond the scope of the analysis of alternatives. However, 
the SEA assessment of health and environmental impacts could be used in the analysis of 
alternatives to assist in the decision regarding comparison of risks for substances following the SEA 
route. 


The applicant is advised to consider what he will need to consider in his SEA at the stage where he 
is gathering and analysing information for the analysis of alternatives. This will help to optimise 
data gathering and help the applicant to have a wider consideration of possible alternatives to the 
Annex XIV substance, especially where there are possibilities to make redundant the use of the 
substance by changes in end-product. Key phases of the analysis of alternatives where links to the 
SEA are particularly important are indicated in the guidance, especially in:   


 section 3.3 on the focus and scope of the analysis of alternatives;  


 section 3.5 on how to identify possible alternatives; and  


 section 3.7 on comparing the risks of the alternative with the Annex XIV substance. 


3.14. Presenting the documentation of the analysis of alternatives to the Agency 


Applications should be made via the Agency’s website. Applications can be prepared as indicated 
in the user manual(s) made available on the ECHA’s website. Supporting documents such as the 
analysis of alternatives and an SEA should be appended to the application. 







Guidance on Authorisation Applications 


  


94 


4. PLANNING FOR SUBSTITUTION: GUIDANCE ON SUBSTITUTION PLANS 


4.1. Introduction 


If the applicant has found a suitable and available alternative to the Annex XIV substance for a 
use(s) for which he is applying for an authorisation under the adequate control route, he must 
provide a substitution plan. A substitution plan is a commitment to take the actions needed to 
substitute the Annex XIV substance with a suitable alternative substance or technology within 
a specified timetable. 


The information contained within a substitution plan will be used by the Agency Committees when 
forming their opinion and by the Commission when considering granting an authorisation and it 
will be taken into account when determining the duration of the time-limited review period of an 
authorisation decision29.   


This section of the guidance addresses the preparation of a substitution plan in accordance with 
{Art. 62(4)(f)}. It encompasses guidance on the following elements: 


 Scope and contents of a substitution plan  


 How to prepare and document a substitution plan:  


o Identifying the actions required for substitution. 


o Defining a timetable for those actions. 


o Documenting the plan for submission with the application. 


Figure 10 illustrates the overall proposed process of developing a substitution plan; including 
consulting with downstream users/the supply chain, where relevant, to get necessary information 
and to ensure that it is workable; documenting the plan; and submitting it with the application. The 
figure also includes later stages (i.e. post granting of an authorisation) relating to initiating the 
introduction of the substitute and updating the plan as a result of authorisation conditions and for 
the authorisation review process. However, the guidance set out here focuses on the preparation and 
documentation of the substitution plan that is presented as part of the application. 


                                                 


29  Various other factors are taken into account in determining the duration, as set out in Article 60(8), see Section 
1.5.5. Note that the holder of an authorisation has to comply with any conditions of the authorisation. This may 
require him to take different actions than he had presented in his substitution plan included in the authorisation 
application. However, once an authorisation is granted there is no obligation to re-submit an up-date of the 
substitution plan, until the authorisation is due for review. 
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Figure 10   Flow diagram for preparing and implementing a substitution plan 
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4.2. Scope and contents of a substitution plan 


A substitution plan can only be developed for those uses for which a suitable alternative is available 
to the applicant. It should be noted that different alternatives may be suitable for different uses 
applied for, so a number of substitution plans may need to be developed and included in the 
authorisation application. The overall process of preparing and submitting a substitution plan is 
expected to be similar amongst different types of applicants (e.g. M/I or DU).  


The key elements of the substitution plan are the list of actions required for transferral to the 
substitute and the timing for those actions. The substitution plan therefore needs to include: 


 A description of proposed actions and justifications why those actions are required; 


 Who will conduct the proposed actions; 


 A timetable for proposed actions that will lead to transferral to the substitute and 
justification why the actions require the time allocated; and   


 What the uncertainties are in achieving the actions within the timescale and what possible 
mitigation is to be considered. 


4.3. Preparing a substitution plan 


The preparation of the substitution plan involves a number of activities summarised in the bullet list 
given below. It should be noted that the order of the bullets do not imply that they should be carried 
out following that sequence. Especially supply chain consultation will have been an important part 
already in the analysis of alternatives and will be crucial also in detailing the actions for the 
substitution plan.  


 Identifying the factors affecting the transfer to the substitute(s); 


 Determining the actions required for transferring to the substitute;  


 Determining what time is needed for each of those actions; 


 Consultation with the supply chain on actions and timings;   


 Planning the management of the actions including consideration of uncertainties and 
mitigation; and  


 Identifying how to follow up the progress of the plan.  


Each of these aspects is considered in the sub-sections below. In Appendix 6 a possible check-list 
for a substitution plan is presented. This list is intended to assist the applicant in planning how to 
develop a substitution plan and identifying the essential issues to be considered. 


4.3.1. Factors affecting the transfer to the substitute(s) 


The main factors that affect the suitability and availability of the alternative will have been 
addressed in the analysis of alternatives. Therefore, the substitution plan should be based on the 
considerations of these factors for the alternative and especially on how these different factors may 
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influence the actions needed and the timing for the transfer to the substitute. Some examples are 
given below: 


 Availability (considered in the assessment of availability in the analysis of alternatives):  
How soon can the substitution be made based on current markets? The substitution plan will 
need to take account of the ability of the market to supply the substitute and within which 
timetable. The transferral will be dependent on continuing supply of the substitute. The 
possibility of the substitute being phased in could also be taken into consideration. 


 Price and the market (considered in the assessment of economic feasibility in the analysis of 
alternatives): For example how potential changes in the market for the alternatives may 
change the availability of the substitute (perhaps not considered in the analysis of 
alternatives in the wider context of the supply chain). This may also have links to a 
supporting SEA that considered the wider impacts of transferral in terms of socio-economic 
impact and may consider more complex analysis of a justification for the timing of 
transferral. 


 Process change (considered in the assessment of technical feasibility in the analysis of 
alternatives): Changes in equipment and production processes (including training and health 
and safety considerations) may be required to accommodate the use of the alternative. In 
some cases this may take considerable time and resource. 


 Process change (considered in the assessment of technical feasibility in the analysis of 
alternatives): Regulations, standards and customer requirements may require testing and 
changing of operating procedures as well as product safety requirements. These factors 
require actions that have a considerable influence on the timing of the plan (for example 
legal product safety requirements can often take substantial time to complete). 


The appraisal of these factors will enable actions to be defined on how these factors can be 
addressed so that the substitute can be transferred to, in a way that is achievable and manageable for 
the applicant. This appraisal can then be used for the derivation of the justification required for each 
action and/or the time needed for the action in the documentation of the substitution plan.  


4.3.2. Defining the actions  


The actions are defined as individual tasks or sets of tasks that address distinct aspects of the 
transferral process. It is recommended that the list of actions should contain the following elements: 


 A series of actions proposed by the applicant (though not necessarily always for the 
applicant to undertake) to carry out the substitution. 


 A proposed timescale/date for the completion of each action (see section 4.3.4 below). 


 A justification statement to present the rationale behind each action/timescale proposed by 
the applicant. 


 Detail of uncertainties associated with actions and possible problems that may affect the 
actions or the timing of actions. This should include consideration of measures that can be 
put in place to mitigate any problems that may arise.   
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 A process for reviewing progress against the proposed timetable for the actions. This assists 
with investigating reasons for lack of progress and with planning and initiating corrective 
actions when the plan is in progress. 


4.3.3. Identifying and setting progress markers 


The identification of critical actions or groups of actions that must be completed in order to ensure 
that the substitution can be carried out in practice will facilitate the development of the substitution 
plan and later support its implementation. Progress markers (‘milestones’) essentially represent the 
completion of key stages (e.g. groups of actions) in the plan and allow progress to be measured and 
assessed against the timetable of the substitution plan. It is useful to document these milestones in 
the substitution plan as this will help the Committees in assessing the effectiveness and practicality 
of the substitution plan.  


It is important to bear in mind when setting milestones that, whatever milestones are chosen, they 
must be relevant to the analysis conducted earlier in the development of the substitution plan (i.e. to 
those elements to which the most significant uncertainty or highest level of risk are attached or on 
which the success of the overall substitution plan depends). 


The next stage is determining what review criteria will be used.  This can be as simple as assessing 
whether or not a milestone target has been achieved in line with the proposed timetable. In more 
complex substitutions, a broader set of review criteria may be warranted such as: 


 Is the project on target with the proposed timetable?  


 Are all outstanding actions from the last review complete?  


 Have all high risks (to the substitution plan) been mitigated? If not how many remain? 


 Are all interdependencies currently being managed? 


Such criteria as given above are illustrative only and should be set in discussion with supply chain 
stakeholders in the substitution plan. Documenting in the substitution plan how the applicant plans 
to follow up and document the progress against the plan increases the credibility of the plan and 
will facilitate in the update of the plan for the review of the application (if and when appropriate).  


4.3.4. Defining the timing of the plan 


The timetable for actions can be drafted using a number of methods. At its simplest it could be a 
short list of key actions and associated timescales.   


The key element of the substitution plan timetable is the start and end dates for the identified 
actions. Both are critical and must be made with full and appropriate consideration of the factors 
affecting the transfer to the substitutes and the uncertainties that should be identified in the 
preparatory work to produce the substitution plan. The setting of an end date (i.e. the date at which 
completion of the substitution plan is made) should be guided by the development of the list or 
series of actions and individual dates for completion of each of these actions. 


For each action that has been identified, it is required that the substitution plan contains a 
justification made by the applicant as to why such an action is required and a justification for the 
time allowed for it to be implemented. In many cases this may be obvious (for instance, the supply 
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of sufficient quantities of the alternative(s) may take a certain amount of time). In other cases, the 
justification may be more complex and draw upon information from a wide range of sources. 


When setting the timetable it may be important to consider issues such as (list is not exhaustive): 


 Periods of stakeholder consultation and/or information dissemination; 


 Potential delays from other parties, particularly where information is being supplied by 
another company or person outside of direct programme/project control; 


 Customer approval timescales (for example industry standards); and 


 Other legislation (e.g. that affects the final product). 


4.3.5. Communication with the supply chain and customers 


In developing a substitution plan, good communication with key stakeholders in the supply chain is 
in many cases important to ensure that the plan will be practical and implementable.  Supply chain 
communication will also be important for gathering information to identify the actions needed for 
substitution and timings for those actions and to understand the conditions necessary for these 
actions to succeed.  


It will be important for all relevant parts of the supply chain to be aware of the need to replace the 
substance and input to the development of the plan. An applicant that is a manufacturer of the 
Annex XIV substance may, for example, benefit by taking into account his customers’ or suppliers’ 
needs in developing the substitution plan. 


The presentation of information on communication could be used in the justifications for actions 
needed, where appropriate, to demonstrate that the substitution plan, and especially the timetable, 
has a practical basis and takes into account implications for the supply chain and end users. It can 
also be used to show how the applicant and downstream users intends to carry out the substitution 
in the uses applied for in accordance with the timetable set out. 


4.4. Documenting the plan 


The format of the substitution plan is not set out in the REACH Regulation. Due to the nature of the 
substitution plan the structure must be flexible to meet the requirements of the application. For the 
five part outline suggested below (and illustrated in a format published on the Agency’s website), 
the applicant is prompted by questions to set out the detail of each aspect of the plan, so that a full 
documentation of the plan may be presented to the Agency/Commission in the authorisation 
application. 


 Part 1) Use and substitute; 


 Part 2) Analysis of factors affecting transferral; 


 Part 3) Actions required for transferral with a time-plan; 







Guidance on Authorisation Applications 


  


100 


 Part 4) Links to other parts of the application30; and 


 Part 5)  Internal monitoring 


It may be helpful to document a summary of the justification for actions to be taken and the actions 
themselves in the plan. In many cases, a simple table of issues referenced to justification statements 
may be sufficient to demonstrate a considered approach with suitable transparency. In others, a 
more complex approach may be required. An example is provided in Box 12.  


                                                 


30  Especially links to the analysis of alternatives, but there may be links to other parts of the application. For instance, 
there may be links to a voluntarily submitted SEA, as some of the reasons why the transfer to an alternative 
requires time may be of a complex socio-economic nature.  
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Box 12 Summarising actions of the substitution plan and their justifications  


Table A     Example of an action list summary table 


Ref. Factor affecting 
transferral 


Proposed Action Resource Review Timescale 


 Keep this brief and 
if necessary, refer 
back to other 
documents or parts 
of the substitution 
plan 


When proposing actions, focus on 
succinct statements including the 
following: 


Indication of any uncertainty/how 
this will be managed. 


Links to any proposed mitigation 
measures. 


Who is 
responsible for 
completing the 
action. 


Availability of 
staff resources  


Who is 
responsible for 
reviewing the 
action 


This may be 
a date or a 
timeframe 
(e.g. within 
6 months) 


A1.1 Sufficient supply 
of alternative 
substance 


Agree contracts in principle with 
supplier to allow sufficient 
quantities to be developed.  Monitor 
progress through regular meetings. 


Suppliers in 
place and staff 
availability for 
undertaking 
work confirmed 


Manager/skilled 
person in place 
to review 
decisions 


12 months 


A1.2      


A1.3      


 


Table B     Example of an action list justification statement summary table 


Ref. Rationale/Justification Additional Reference 


 When writing the justification try to consider the following elements: 


Why the action is required? 


What additional information supports the action? 


Are there any constraints relating to the action (e.g. resources). 


The rationale behind setting any dates for completion? 


Estimation/quantification of the level of risk associated with completing the action. 


Whether the action is on the critical path. 


It is important that links 
to supporting 
information be made, 
for example arguments 
made within the socio-
economic analysis 
report should be 
referenced. 


A 1.1 Substance Y (the replacement for substance X) has only recently become available 
commercially.  Current production is only 25% of that needed for full replacement of 
substance X in this use. 


Detailed discussions have been undertaken with the supplier of substance Y and 12 
months is considered the most realistic estimate of the time required to reach the 
desired level of supply. 


This is critical to achieving full substitution.  If there is not full replacement of X 
with Y, it will no longer be possible to produce the required number of medical 
devices, etc. 


Contact details for 
supplier of substance Y. 


A 1.2   


A1.3   


 


Summarising the actions against timescales and their justifications are intended as a presentation of 
considerations of the applicant based on a wide range of factors. Some of which are likely to be presented in 
further detail in other documents, such as the analysis of alternatives and the socio-economic analysis.   
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The actions should be set out against a timeline for achieving these actions with progress markers 
and key stages indicated. This can be described simply against a timescale and illustrated in a table 
or using a timeline illustration or project management graphic tool such as a Gantt chart.  How this 
is done is dependent upon the complexity of the plan. A possible illustration is set out below. 


 


 


Figure 11   Illustration of timeline for substitution plan 


 


In order to demonstrate transparency within the substitution plan, the sources of information used 
by the applicant should be clearly referenced. The most appropriate method of this may be inclusion 
of an appendix or a referencing system to other documents submitted as part of the authorisation 
application (or available elsewhere). 


4.4.1. Presenting the documentation of the substitution plan to the Agency 


The substitution plan should be submitted as part of the application for authorisation as indicated in 
the user manual(s) made available on the Agency’s website. 
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5. GUIDANCE FOR THIRD PARTIES ON SUBMITTING INFORMATION ON ALTERNATIVE 


SUBSTANCES OR TECHNOLOGIES  


The guidance in this chapter has been drafted to assist third parties in their submission of 
information about alternative substances and technologies to the substance for which authorisation 
is sought or reviewed. The aim is to assist third parties in making effective submissions to the 
Agency. Further detailed guidance on how to perform an analysis of alternatives primarily directed 
to the applicant for authorisation is given in chapter 3. Interested third parties may find the guidance 
in that chapter useful in order to submit a well documented information on alternatives.  


It should be noted that interested parties also have an opportunity to contribute further evidence to 
support the decision making process on the Annex XIV substance on the basis of its technical 
performance, on economic grounds or its environmental/human health impacts through contribution 
to the SEA process (guidance on this process is given in Guidance on Socio-Economic Analysis – 
Authorisation). 


This chapter describes the overall context within which third parties may wish to provide 
information and the interactions between the applicant, downstream users, the Agency and third 
parties. The guidance chapter is intended to assist all third parties: any organisation, individual, 
authority or company other than the applicant or the Agency/Commission with a potential interest 
in submitting information on alternatives including: 


 The suppliers of alternative substances or technologies; 


 Academics/innovators who have developed or have knowledge of an alternative substance 
or technology; 


 NGOs and Trade Unions; 


 Governmental and intergovernmental agencies; and 


 Downstream users. 


Submissions from third parties may be extremely important to the Agency’s Committees’ 
considerations on authorisation applications. The applicant may not be aware of the alternative 
substance or technology proposed by the third party and the Agency may only become aware of the 
existence of alternatives through the submissions made by third parties. In addition, technical, 
economic and safety information provided by third parties on alternative substances or processes 
may influence the Committees’ assessment of suitability.   


The extent to which information submitted by third parties can influence the decision process will 
depend on the quality and clarity of information submitted and the extent to which third parties are 
able to help to demonstrate the technical and economic feasibility of using an alternative substance 
or technology as well as assessment of its capability to reduce the overall risk. In accordance with 
Article 64(3) any information submitted by third parties will be taken into account by the Agency 
when preparing an opinion. In this regard, it should be noted that, in deciding whether an alternative 
is suitable for the applicant, the Agency will have to consider the economic and technical feasibility 
for the applicant. 


Third parties do not have access to the detailed information within the application for authorisation 
and must base their submissions on the information provided by the Agency on its website about 
the broad use of a substance for which authorisation is sought or being reviewed. Third parties 
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should pay special attention on when describing what function the alternative fulfils, for which uses 
their alternative is suitable and under which conditions is can be used. For example, a lubricant that 
is specially designed for extreme temperatures and/or use with specific material; should not be 
described simply as a lubricant without any accompanying information about the conditions of use.  


Information must be submitted within a specified time period (see below), if it is to be considered 
by the Agency. It may be appropriate to submit information even before technical feasibility for a 
specific use has been fully established. For instance, a convincing case may be presented that the 
innovation is sufficiently promising to warrant further research, further research is planned and the 
innovation would be likely to have a major benefit for human health or the environment.  This 
information may inform the specification of a review period for the authorisation by the Agency. 


The Agency is not required to respond to submissions made by third parties but may choose to 
request further information.  


5.1. Circumstances leading to third party submission of information 


Third parties may wish to submit information about potentially suitable alternatives that are 
technically feasible and safer for human health and/or the environment. They may have a particular 
interest in indicating how the use of a chemical could be entirely avoided by use of an alternative 
technology or by optimizing the process such that the chemical is no longer required or very much 
less is used. 


5.2. Timing of third party submissions 


Third parties are specifically invited to submit information on alternatives when the Agency 
publishes information on its website about uses for which applications have been received or when 
the Agency indicates on its website that an authorisation is subject to review (Art. 64(2)). The 
Agency will indicate a deadline for the submission of information which will be within the 10-
month period that the Agency’s Committees for Risk Assessment and Socio Economic Analysis 
have to prepare a draft opinion.  Article 64(3) indicates that third parties may also be invited by the 
Committee for Socio-economic Analysis to provide additional information on possible alternative 
technologies and substances.  


The sunset dates31 given in the Annex XIV list provide an indication of the likely timing of 
applications for authorisation. Applications for authorisation should be made before the deadline 
specified in the Annex XIV entry, which will be at least 18 months before the sunset date, in order 
that use of the substance shall be allowed after the sunset date if a decision has not been taken by 
that time. Once an application is submitted, the Agency’s Committees for Risk Assessment and 
Socio Economic Analysis must issue a draft opinion within a 10-month period. 


Submissions on proposed alternatives are likely to be most effective in influencing the decision 
process if submitted during the consultation period defined under Article 64(2) that is specifically 
tailored for the consideration of alternatives. There are however two earlier periods of consultation 
during which interested parties may wish to comment: 


                                                 


31  Date from which the placing the market and use of the substance shall be prohibited unless an authorisation is 
granted 
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 Following the preparation of an Annex XV dossier32 by the Agency/Member State, the 
Agency is required by Article 59(4) to place a notice on its website inviting comment from 
interested parties. Details of this process are provided in the Guidance for the preparation of 
an Annex XV dossier on the identification of substances of very high concern and Guidance 
on inclusion of substances in Annex XIV. 


 Once the Agency has considered the Annex XV dossier, Article 58(4) requires the Agency 
to publish its recommendations on priority substances and uses to be included on Annex 
XIV on its website and to invite comments, in particular on uses which should be exempted 
from the authorisation requirement, from ‘all interested parties’. 


These earlier phases of the procedure provide an early indication of substances that may become 
subject to authorisation. In addition, these phases provide information about why substances have 
been placed on Annex XIV. This may assist third parties in the preparation of a submission that can 
demonstrate a suitable alternative when a certain use(s) is applied for. It should be noted that the 
inclusion in the candidate list does not set any presumption when the substance would be subject to 
authorisation.  


As well as the formal opportunities for input of information and commenting, some third parties 
(for example users of a substance for which an application for authorisation is being made) may 
wish to maintain a two-way dialogue with the applicant for the authorisation to ensure that 
information on the actual uses, and what is and is not being covered by the application is clear to 
both parties, and the best available information is used to generate the application. Communication 
within the supply chain is addressed in more detail in Chapter 3.  


Following the granting of an authorisation, third parties may still submit relevant information to the 
Agency. All authorisations will include a time limited review period and the holders of 
authorisations are required to submit a review report at least 18 months before the expiry of this 
period. In addition, Article 61 (2) indicates that the Agency may review authorisations at any time if 
circumstances change so as to affect the risk to human health or the environment or the socio-
economic impact, or if new information on possible substitutes becomes available. The review 
process will include an invitation for third parties to submit further information within a specified 
time period following the publication of broad information on uses on the Agency’s website.  


The time line below summarises the opportunities available to third parties to comment on Annex 
XIV substances. The guidance in this chapter relates to the specifically to the stages after placement 
of a substance on Annex XIV including the granting of authorisation and the subsequent review of 
authorisations.  


                                                 


32  Annex XV dossier proposing the identification of substances of high concern. For further information see Guidance 
on inclusion of substances in Annex XIV). 
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A time line illustrating the opportunities for third parties contribution is shown below: 


Agency actions Third party actions 


  


Notice that Annex XV dossier has been prepared placed 
on Agency website (Article 59(4)) 


 


  


 Comments invited from interested parties within specified 
time period (Article 59(4)) 


  


Substance placed on candidate list, recommendations 
for priority substances published on Agency’s website 
(Article 59(10)) 


 


  


 Comments invited from interested parties, in particular on 
uses that should be exempted within 3 month time period 
(Article 58(4)) 


  


Substance placed on Annex XIV, applicant applies for 
authorisation, Agency publishes information on broad 
uses on website (Article 64(2)) 


 


  


 Information on alternatives invited from third parties 
within a specified time period (Article 64(2)) 


  


Agency may request further information from third parties 
(Article 64(3)) 


 


  


Granting of authorisation (Article 60)  


  


 Interested parties may still provide information on 
alternatives to the Agency (Article 61(2)) 


  


Review of authorisation (Article 61)  


  


 Comments invited from interested parties  


(Article 61, 64(2)) 


  


5.3. Preparation of a third party submission 


All information submitted by third parties must be taken into account by the Agency, but 
submissions are most likely to be effective if information is presented in an organised logical 
fashion that will enable the Agency to take proper account of the arguments and information 
presented. Third parties may wish to state their interests in respect to the outcome of the 
authorisation process. 
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Third party submissions should be based on the information provided by the Agency on use and, if 
possible, include sufficient technical detail to enable the Agency to assess the availability and 
suitability of the proposed alternative. If possible, the extent to which the alternative can deliver an 
equivalent function to that provided by the substance in relation to the use(s) specified by the 
Agency should be clearly described. 


A single alternative may not be suitable for all different processes or uses for which the original 
substance was suitable, thus the original substances could be substituted by more than one suitable 
alternative. Third parties may submit information relevant to a limited number of uses or describing 
several alternatives for different uses. Third parties may submit information about alternatives that 
are still under development, where technical feasibility and reduced risks to human health and/or 
the environment have still to be fully established. Although it would not be possible to immediately 
introduce the alternative, the Agency will take such information into account when setting of a 
review period for the authorisation. 


Third parties may wish to take account of the information requirements placed on the applicant 
(Chapter 2), in setting out their submissions. The guidance provided for applicants on the analysis 
of alternatives may be of particular relevance (Chapter 3). Ideally, submissions would include a 
good description of the proposed alternative and indicate its relevance within the context of the 
authorisation process. A suggested format for third party submissions is provided on the Agency’s 
website.  


In making an assessment of the suitability and availability of proposed alternatives, third parties 
may wish to take account of the information provided by Agency on the inclusion of the substance 
on Annex XIV that led to the application for authorisation and on the uses for which authorisation 
is sought.  


To the extent that it is possible (which is likely to be limited by the information available about 
use), third parties should provide any information that is relevant to the application and seek to 
demonstrate that the proposed alternative(s): 


 Meet(s) technical performance specifications relevant to the uses described by the Agency; 


 Are/is safer for human health and/or the environment, and/or 


 Are/is economically feasible including reasonably accessible in sufficient quantities to meet 
the probable annual volume required for the use of interest. 


An alternative should have adequate technical performance that is fit for purpose. Third parties may 
wish to consult with the supply chain in order to inform their submission. Although it is unlikely to 
be possible to fully demonstrate technical and economic feasibility for the applicant, combined with 
reduced risks for health/environment, third parties should include any information that is relevant to 
the assessment of suitability. A statement that alternative X can be used should be supported by 
data and information demonstrating for which use(s) and under which use conditions it is a 
plausible substitute.  


When providing information on an alternative substance, third parties may wish to consider what 
data are available that can be used to demonstrate lowered risks and to provide a description of 
these data in their submission. For substances already registered under REACH, information may 
be available from within REACH IT to demonstrate lowered risks to human health or the 
environment. When providing information on alternative technologies third parties would ideally 
seek to demonstrate that their use would lead to a reduction in human or environmental risks. 
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Where alternative substances or technologies are readily available, it would be helpful to describe 
the predicted costs, if known, associated with using an alternative in relation to those associated 
with the substance subject to authorisation. Where alternatives are not currently readily available, 
the costs of making them available and predicted costs of use would be useful. 


In as far as it is possible, third parties should describe as clearly as possible the extent to which an 
alternative is better or worse than the subject of the authorisation application for each of the three 
criteria: technical and economic feasibility and reduction of overall risks. When assessing whether 
suitable alternatives are available the Agency is required to take into account all relevant aspects 
concerning the alternative(s), as stated in Article 60 (5) including whether: 


 the transfer to alternatives would result in reduced overall risks to human health and the 
environment, taking into account the appropriateness and effectiveness of risk management 
measures; and 


 be technically and economically feasible for the applicant. 


In considering risks to human health and the environment, a life cycle analysis approach may be 
taken for the specified use of the substance. Some examples of hypothetical situations are given in 
Box 13.  


Box 13. Examples of third party consideration of alternative substances 


Substance: carcinogenic organic solvent 


Specified use: solvent used for extraction during laboratory analysis 


Proposed alternative: organic solvent with similar chemical and physical properties but not known to be carcinogenic, 
mutagenic or toxic to reproduction; similar potential to persist in the environment or bioaccummulate as the original 
solvent.  


Functionality: Alternative solvent is unlikely to provide same range of functionality as current solvent, but for many 
analytical protocols, the performance of the alternative is adequate. 


Technical feasibility: suitably as a laboratory solvent demonstrated for 4 widely used analytical protocols. Although 
alternative solvent is more flammable than the original solvent and therefore may not be suitable for larger scale 
applications; suitability of alternative solvent not demonstrated for all potential uses and its suitability would need to be 
validated for each analytical protocol. 


Economic feasibility: alternative solvent is more expensive, but as only small quantities are used, the calculated overall 
cost to laboratories of substitution is extremely small in comparison to the overall costs of maintaining laboratory 
facilities. 


Risk reduction: levels of human exposure similar for both solvents, but alternative not associated with cancer risk; 
environmental risks similar for both solvents 


Substance: carcinogenic organic solvent 


Specified use: solvent used for cleaning of reaction vessels used in polymer production 


Proposed alternative: treatment with water heated to 90oC followed by treatment with an alternative organic solvent 
with similar intrinsic properties, including environmental hazards, but no proven potential to cause cancer  


Functionality: the hot water was not capable of removing congealed fragments of part formed polymer from the reaction 
vessel, but the two stage process was demonstrably effective and resulting in a lower use of the alternative solvent than 
would have been required if the hot water step had been omitted. The water requires treatment before discharge to the 
environment and the use of hot water presents safety issues. 


Technical feasibility: Alternative process was adequate for the intended purpose but introduced a requirement for 
facilities for wastewater treatment that had not previously existed. 


Economic feasibility: An analysis of the cost of heating and subsequently treating the water indicated that these 
represent substantial additional process costs. The alternative solvent is currently more expensive than the original 
solvent but this is likely to change as the demand for alternative solvents increases. 


Risk reduction: levels of human exposure lower for alternative solvent which is not associated with cancer risk, giving 
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rise to an overall reduction in health risks; reduced quantities of solvent use associated with small reduction in 
environmental risks; introduction of new hazard in form of hot water 


Substance: carcinogenic organic solvent 


Specified use: solvent used for cleaning of nozzles used in polymer extrusion 


Proposed alternative: organic solvent with similar chemical and physical properties, poses similar risks to environment 
but not known to be carcinogenic 


Functionality: Solvent was demonstrated to be effective in use provided a longer washing time was allowed. 


Technical feasibility: Although the alternative solvent provided an equivalent function, the longer washing time had an 
adverse impact on the overall production schedule. 


Economic feasibility:  The cost of the alternative solvent is similar to that of the original solvent. The longer washing 
time means that operators may need to have an increased number of spare nozzles available as the longer turnaround 
time means than individual nozzles are used less frequently. Over a ten year period, the calculated additional costs were 
small in relation to total operational costs. 


Risk reduction: levels of human exposure similar for both solvents, but alternative not associated with cancer risk; 
environmental risks similar for both solvents 


Substance: carcinogenic metal 


Specified use: used with other metals in high strength alloy 


Proposed alternative: reformulated alloy excluding metal carcinogens 


Functionality: reformulated alloy is more brittle than original alloy and not suitable for all applications 


Technical feasibility: The reformulated alloy can be produced using existing production facilities 


Economic feasibility: Market demand for reformulated alloy is likely to be smaller than for the original formulation 
because of its lower technical performance. It is estimated that future demand will fall to 50% of current levels. 


Risk reduction: Reduction in human exposure to the metal carcinogen 


Substance: carcinogenic solvent  


Specified use: dry degreasing of surfaces such as plate glass 


Proposed alternative: specialist textile which eliminates need for solvent use 


Functionality: the textile is highly effective in removing grease from smooth surfaces, but less effective on rough 
surfaces; textile becomes progressively less effective as it becomes saturated with grease but can be regenerated by 
treatment with an environmentally friendly detergent 


Technical feasibility: The textile can provide a similar quality of cleansing for smooth surfaces as the solvent but 
requires manual cleaning to be undertaken whereas the solvent can be used within automated process 


Economic feasibility: For small scale processes employing manual cleaning, there is a small long term saving in cost 
through discontinuation of use of the solvent, although initial investment in the textile is required. For processes that are 
currently automated, the transition to manual cleaning is likely to greatly increase labour costs and process time and the 
replacement of a solvent based process by a manual process employing the textile is likely to give rise to unacceptably 
high additional costs. 


Risk reduction: Use of the textile eliminates the need for human exposure to the carcinogenic solvent 


 


5.4. Confidentiality 


Third parties wishing to submit information on alternatives should take account of the right of 
access to documents of the Community institutions. Under Art. 2(1) of Regulation 1049/2001, any 
citizen of the Union, and any natural or legal person residing or having its registered office in a 
Member State, has a right of access to documents of the Community institutions, except for a 
defined number of reasons including where disclosure would undermine the protection of: 
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(a) the public interest as regards: 


— public security, 


— defence and military matters, 


— international relations, 


— the financial, monetary or economic policy of the Community or a Member State; 


(b) privacy and the integrity of the individual, in particular in accordance with Community 
legislation regarding the protection of personal data. 


or where disclosure would undermine the protection of: 


— commercial interests of a natural or legal person, including intellectual property, 


— court proceedings and legal advice, and 


— the purpose of inspections, investigations and audits, unless there is an overriding public 
interest in disclosure.  


Similarly, the institutions may grant access to documents to any natural or legal person not residing 
or not having its registered office in a Member State (Art. 2(2)).  


In case of a request for a third party document, according to Article 4(4) of Regulation 1049/2001, 
“[the Agency] shall consult [the provider of the comments] with a view to assessing whether an 
exception in paragraph 1 or 2 is applicable, unless it is clear that the document shall or shall not be 
disclosed.”  


Under Article 118 of REACH disclosure of information on the full composition of a mixture; on the 
precise use, function or application of a substance or mixture; on the precise tonnage as well as on 
links between a manufacturer or importer and his distributor or downstream user normally will be 
deemed to undermine the protection of the commercial interests of the concerned person. Thus, an 
exception according to Article 4(2) in the right of access of Regulation 1049/2001 will normally 
apply. 


Third parties should clearly indicate within their submissions the information that they wish to 
remain confidential and the reasons for not disclosing submitted information. The Agency may 
grant access to documents, unless any of the above reasons applies. Therefore, if clear reasons for 
not disclosing information are not provided, the Agency reserves its right to decide that access can 
be given to your comments. 


Third parties who have requested that information remains confidential may still decide to make 
available: 


 certain parts of the document to anyone requesting access to it or  


 certain parts or all of the document to a restricted number of actors requesting access to it. 
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Appendix 1     Considerations for grouping of substances 


An application for a group of substances is only possible if it is for a group in accordance with 
Article 62 (3). A description of the reasons for considering the substances as a group is required. It 
should be submitted as part of the application, in accordance with specific instructions in user 
manual(s) made available on the Agency’s website. It should outline the argumentation for the 
grouping, based for example on similarity of physicochemical, toxicological and ecotoxicological 
properties, or where these follow a regular pattern as a result of structural similarity.  


The group or category is most likely to have already been created as part of the registration process 
or for the Annex XV dossier which lead to inclusion on Annex XIV. In such cases, the 
argumentation for considering the substances as a group will already have been prepared, and the 
benefits of an application for a group should be relatively easy to determine. The majority of the 
guidance in this section relates to the situation where the applicant wishes to form a new group for 
the application. However, some of these considerations may be useful in deciding whether to apply 
for an authorisation for all members of an existing group. 


The definition of a group of substances is given in Section 1.5 of Annex XI of the Regulation, and 
according to this definition, grouping of substances can be made only on the basis of similarity of 
physicochemical, toxicological and ecotoxicological properties, or where these follow a regular 
pattern as a result of structural similarity. Similarities may be based on: 


 a common functional group; 


 the common precursors and/or the likelihood of common breakdown products via physical 
and biological processes, which result in structurally similar chemicals; or 


 a constant pattern in the changing potency of the properties across the category. 


It is important to note that this definition precludes grouping of substances based on similarity of 
use alone. Further guidance on grouping of substances is given in the Guidance on information 
requirements and CSA. 


 


A1.1 Reasons for grouping substances 


The main reason for grouping of substances for an application for authorisation is that savings in 
time and effort can be made in some situations, particularly where common information can be used 
for the application. Possible situations that are envisaged with a group of substances are outlined 
below. For each situation, although there is nothing to stop an applicant from submitting a single 
application covering the group of substances, there may be some cases where the complexity of the 
situation will outweigh any benefit from reduction of information and effort needed. Therefore, it is 
advisable that the applicant assesses the benefits from grouping on a case-by-case basis. 


a) All members of the group have the same uses, and the application for authorisation is made 
for all of the uses of the group. Here, as the same uses are considered for all substances, the 
information needed for the application for all substances may be similar, or could involve 
consultation with the same users or industry sectors, and so could then be collected at the 
same time. 
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b) All members of the group have the same uses, but the application for authorisation is made 
for only some specific uses of each substance within the group. Similar to above, if the 
specific uses considered are common to more than one of the substances in the group, then 
the necessary information could be collected at the same time. If, on the other hand, the 
specific uses are all different for each substance in the group, there would appear to be little 
advantage in treating the substances as a group, as the information for each substance would 
probably need to be collected separately, and the application would be complex and may 
lack transparency and clarity. 


c) Members of the group have different uses, and the application for authorisation is made for 
different uses for each substance. Here there would appear to be little advantage in grouping 
the substances. 


Another consideration when grouping substances is the basis that will be used for the application, 
i.e., whether the “adequate control route” or the “socio-economic analysis route” can be used.  
Different documentation may be needed for applications by these two routes and so there would 
appear to be little advantage in grouping substances where different routes will be used for 
individual substances.    


When deciding whether or not to submit an application for a group of substances, a key 
consideration is maintaining clarity in the applications. In complex cases, it may be preferable to 
submit separate applications for each member of the group. In this case it may still be possible to 
use some of the same supporting information for each application if this information was collected 
for the group as a whole.  


 


A1.2 Argumentation for grouping substances for authorisation 


Several possibilities could be envisaged as a basis for describing the arguments for the grouping of 
substances. Examples are given below.  


a) The substances were treated as members of a group or category in the context of registration 
(i.e. for the purpose of the CSR or use of read-across for the purpose of preparing the 
registration dossier). In this case an argumentation for considering the substances as a 
group/category would already exist in the registration dossier and the same reasons could be 
used as a basis for considering the substances as a group/category for authorisation, if 
compliant with Section 1.5 of Annex XI. 


b) The Annex XV dossier(s) for inclusion of the substance in the Candidate List treated the 
substances as a group or category or used a read-across approach for the substances. Here, 
reference to the Annex XV dossier in the application for authorisations would be sufficient 
for considering the substances as a group/category for authorisation.   


c) Grouping based on a common impurity or degradation product, or constituent of multi-
constituent substance, if the impurity/degradation product/constituent is the reason why the 
substances were listed on Annex XIV. Again the Annex XV dossier for the substances 
should provide the necessary background for considering the substances as a group/category 
for authorisation. 
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d) The substances are considered as a group or category based on structural similarity. The 
arguments that could be used here could be structured around common structural features 
and/or functional groups or a constant and predictable pattern in the properties of relevance 
across the category. The properties of relevance here would be the properties outlined in the 
Annex XV dossier that lead to the substance being identified as a substance of very high 
concern, and so subsequently listed in Annex XIV. In this case the Guidance on information 
requirements and CSA (Chapter R6.2) should be used to develop the argumentation. If 
necessary, it is possible to draw on substances not listed in Annex XIV to strengthen the 
argumentation, although such substances themselves cannot be the subject of the application 
for authorisation. 


For a review report, the argumentation for the grouping should be reconsidered in light of any new 
data that has become available. 


 







RIP 3.7 Guidance on Authorisation Applications 


  


 


117 


Appendix 2     Applications by several legal entities 


A2.1 Reasons for joint applications  


Possible advantages for joint applications: 


 Sharing of costs needed to put together the necessary documentation required. 


 Broader range of experience and expertise. 


 Ensuring the specific conditions of use of downstream users are covered. 


Possible disadvantages for joint applications: 


 Commercial and confidentiality issues relating to the use(s) of the substance. 


 Not all uses of the substance may be relevant to each legal entity. 


 Disagreements over the information. 


Applicants who want to submit a joint application should refrain from exchanging commercial 
sensitive information prohibited under the competition rules (e.g. information about prices or 
customers). Exchanging information about substance identity or substance properties is permissible 
under the competition rules. However, exchanging detailed information about alternatives could 
give raise to concerns, particularly if there is a concerted action as to whether, when, and how 
companies switch to an alternative.  Therefore, when preparing the analysis of alternatives, parties 
may consider the use of an independent third party. 


 


A2.2 Approach for joint applications by groups of applicants 


The basic approach for an application by a group of applicants33 would be to firstly identify the 
manufacturer(s), importers and downstream users that are involved in the supply chain for the 
substance.  


If a SIEF has been created for the substance, the interested members of the SIEF could form a 
useful basis for the formation of group for the application. SIEFs have no legal status in relation to 
applications for authorisations, but they may be a useful platform in cases where the substance has 
been (pre-)registered by more than one company. However an application for an authorisation from 
a group of applicants need not be limited to the group of, or a subgroup of, the members of a SIEF 
(e.g. manufacturers and importers of substances that have been identified as suitable for read-
across).  


                                                 


33  The REACH Regulation does not specify what form of co-operation should be used for applications from more that 
one applicant. This could include formal consortia or other forms of cooperation. The term group of applicants is 
used here to cover all forms of possible cooperation between manufacturer(s); importer(s) and/or downstream 
user(s) acting as applicants for authorisation. 
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It may also be beneficial to include downstream users in the group of applicants if they are not 
already members of the SIEF. Such downstream users could be identified, for example, based on 
the known customers of the members of the SIEF etc., or through relevant trade associations etc.  


The Guidance on data sharing gives detailed guidance on how to put together SIEFs and other 
forms of collaboration, and how to deal with issues in relation to Confidential Business Information 
(CBI) and competition laws. This guidance could also be useful in the case of applications for 
authorisations by a group of applicants, however, it will be up to the applicants themselves to 
decide how they share information and prepare the joint application. 


Possible situations that could be envisaged when considering an application for authorisation from a 
group of applicants are outlined below.  


 The potential group of applicants consists of actors in one supply chain (manufacturer or 
importer and downstream user(s)). The different actors will have knowledge on different 
aspects required for the application and can effectively contribute to a joint application. For 
example, a downstream user has detailed knowledge on actual conditions under which he 
uses the substance contributing to an accurate exposure scenario while the manufacture or 
importer may have better knowledge on how to perform an exposure assessment and 
develop the CSR on the basis of that exposure scenario. The downstream users have good 
understanding on the requirements for an suitable alternative, knowledge of all actors is 
relevant for a SEA, etc.  


 The potential group of applicants consists of manufacturer(s) and/or importer(s), all supply 
the substance for the same uses, and the application is for all uses of the substance. In this 
case there would appear to be an advantage in developing a group for the application as the 
information needed for the application would be common to all members of the group. 


 The potential group of applicants consists of manufacturer(s) and/or importer(s) and/or 
downstream user(s), and the application is for only some of the uses. Here the advantages of 
developing a group for the application would need to be considered on a case-by-case basis 
as not all information that will be needed for the application may be relevant to all members 
of the group. 


 The potential group of applicants consists of manufacturer(s) and/or importer(s) and/or 
downstream user(s) that each supply the substance for different uses, and the application is 
for all uses of the substance. Here it could be questioned whether there is any benefit 
derived in developing a group for the application. 


The same situations could also arise where the application is for a group/category of substances. 
However here, as discussed at length in the Guidance on information requirements and CSA, the 
formation of a group/category may also be dependent on which chemicals are of interest to the 
companies sponsoring the category.  


Subsequent applications {Art. 63}, whereby a second legal entity wishes to make an application for 
authorisation when an application has already been submitted by another applicant or an 
authorisation has already been granted to another legal entity, are discussed in Section 2.2.5 of this 
guidance. 
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A2.3 Completing the application 


For groups of applicants the following points should be taken into account when completing the 
application. 


 The application should identify the members of the group of applicants and also the main 
contact point. 


 The application must have CSR(s) covering all the uses applied for by the group of 
applicants. In some cases it may be possible to use the existing CSRs of the group members 
(if available) but it is also possible that a single, consolidated CSR covering the uses for 
which authorisation is applied for, may need to be generated. The Guidance on information 
requirements and CSA should be followed in this case. 


 An analysis of alternatives and where included in the application, an SEA and/or a 
substitution plan have to cover all uses applied for and can be submitted jointly.  


 There may be issues in relation to Confidential Business Information (CBI) and competition 
laws in relation to an application for a group of applicants. The Guidance on data sharing 
gives more detailed guidance on these aspects but, if in doubt, legal advice should be 
sought. 


How a single application from multiple applicants will be created in practice will be elaborated in a 
separate user manual.  
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Appendix 3     Checklist for analysis of alternatives 


Analysis of Alternatives Checklist 


The following checklist can be used by the applicant for cross-referencing the key components of 
an analysis of alternatives against their own preparatory work. 


 


The analysis of alternatives includes the following information: 


Yes 


 


No 


 
1. Identification of Annex XIV substance function for the uses applied for  


 
 


2. Identification of possible alternatives(s) – substances and/or technologies for the uses applied for  
 


 


3. The assessment of risks to human health and the environment of the alternatives and whether the 
transfer to alternatives would result in reduced overall risks; 


  


4. The assessment of the technical feasibility of the alternative(s) for substitution;   
 


 


5. The assessment of the economic feasibility of the alternative(s) for substitution;   
 


 


6. The assessment of availability of the alternative(s).   
 


 


7. List of actions required, as well as the time-lines, to switch to an alternative substance/technology. 
  
In particular in cases where there is a suitable alternative available on the market but not yet ready 
for an immediate substitution (i.e. within the "sunset date") or another operator in the same market 
is already or will switch in the short future to alternatives. 


 
 


 


8. A justification for the conclusion of the analysis of alternatives if it concludes that there are no 
suitable alternatives available.  


a. Reference to an SEA (if the application is for an Annex XIV substance which cannot be 
adequately controlled; i.e. for an application under the socio-economic route) 


  


9. A justification for selection of the alternative (for an application under the adequate control route) 


a. Reference to a substitution plan (if the application is for a substance for which adequate 
control can be demonstrated and there is a suitable alternative available).   


  


10. Relevant R&D is documented and explained where appropriate  
 


 


11. References to all information sources cited  
 


 


12. Confidential data is clearly indicated as such.  
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Appendix 4     Checklist for Annex XIV Substance Function  


The following checklist can be used to assist in determining the functional requirements of possible 
alternatives based on functional aspects of the Annex XIV substance (it is not exhaustive). 


Functional aspect1 Explanation 


1. Task performed by Annex XIV substance 


 


What is the task that must be performed by the substance? 


Consider in detail what is required of the specific task that must be 
performed by the Annex XIV substance and why and how this must 
be performed.  


Sources of information: 


Exposure scenarios in CSA/R – this will detail the operational 
conditions (Guidance on information requirements and CSA). 


Supply chain: More specific information detailing exact use, quality 
criteria and specific product requirements will need to be gathered 
from downstream users (if they are not the applicant) – (see 
Guidance on information requirements and CSA).  


Note: the exact description of the function may be considered to be 
confidential information by the user – i.e. they may not wish to 
impart details of the exact process for manufacture. In that case 
the DU can consider providing the information under a 
confidentiality agreement. Alternatively he can consider making his 
own application for that use.     


2. What critical properties and quality criteria 
must the substance fulfil? 


 


This should include the tolerance range for acceptability, i.e. what 
is the acceptable range for performance (for example maximum 
drying time for a solvent or coating, or temperature tolerance). 


3. Function conditions 


What is the frequency of performing the task 
(continuous or batch process)? 


How much of the substance is used/consumed in 
the process. 


This will give an indication of the amount of substance that is 
required for the function and the speed and duration of the task. 


4. Process and performance constraints 


What are the process constraints of the task? 
Does the task have to be performed under 
particular conditions?  


For example these could be physical and chemical constraints as 
well as temporal and quality constraints. 


Consider the circumstances under which the task must be 
performed. How do these conditions determine the qualities of the 
Annex XIV substance i.e. what are the constraints?  These could 
for example be physical (e.g. extreme pressure or temperature, or 
confined space), chemical (e.g. possible reaction with other 
chemicals in the process or pH), or biological (stability for biological 
systems e.g. microorganisms involved in the process e.g. a 
bioreactor) that may dictate how the task is performed. 


5. Is the function associated with another 
process that could be altered so that the use of 
the substance is limited or eliminated? 


For example the Annex XIV substance may be used to control 
emissions of another substance or produce another substance. If 
the need for control is removed or the end product is altered so that 
the second substance is no longer needed then the Annex XIV 
substance may be more easily substituted or not required at all. 


6. What customer requirements affect the use of 
the substance in this use?   


For example, customers may have particular operating procedures 
that must be followed and contractual arrangements that demand 
use for a certain length of time. 


7. Are there particular industry sector For example some substances are long lifetime products that must 
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requirements or legal requirements2 for technical 
acceptability that must be met and that the 
function must deliver? 


be tested for technical performance and acceptability for use over a 
long period. Also the function may need to deliver a function that 
meets particular standards (such as fire safety requirements, 
product safety or component worthiness). 


Notes: 


1.  Functional aspects suggested are not an exhaustive list, but an indication of the main considerations that may assist 
the applicant in determining function. 


2.  This is considered further in section 3.6 on technical feasibility. 
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Appendix 5 Brief example of possible method for profiling environmental risk  


‘Risk profiling’ may be used for comparing environmental risks of different substances used within 
the same specific industry sectors (using emission scenario information) and a similar technique 
may be adapted for human health.  An outline of the technique is set out in Box A.   The technique 
may be helpful for assessing the comparative risk of alternative substances and for indicating the 
potential risk of the alterative if used in the same use pattern (i.e. assuming the same emission 
scenarios). 


Box A Risk profiling for environmental risks 


Risk profiling1 is a technique developed to allow the generic assessment of the environmental risks of substances 
that have similar function.  It uses the same principles used in the risk assessment of chemicals for assessing the 
need to limit risks based on comparison of exposure with effects, but instead of focusing on a single substance, a 
range of possible substances used within a use pattern can be considered and the physical and chemical 
characteristics that lead to risks can be evaluated. 


The prediction of emissions from the life cycle phases of substances can be determined based on the 
combination of the type of industry in which the substance is manufactured and uses to which the substance is 
put. These combinations determine the predicted emissions to environmental compartments based on the so-
called A and B tables in the Guidance on information requirements and CSA and within the European Union 
System for the Evaluation of Substances (EUSES). Furthermore, more specific emissions from some industrial 
sectors have been documented in emission scenario documents.  The emissions can be used to derive predicted 
environmental concentrations (PEC) for environmental compartments. However, certain key physico-chemical 
properties (biodegradability, octanol-water partition, and vapour pressure and water solubility) have the most 
influence on the environmental fate of a substance released into the environment. Therefore for substances with 
the same use pattern (i.e. releases to the environment) for the same tonnage use, risks will be determined by 
exposure (determined by key properties) and the toxicity of the substance (i.e. the predicted no-effect 
concentration - PNEC).  


By using the calculations for determining the environmental fate of substances based on key properties and basic 
information on the aquatic toxicity of the substances, the combinations of these features and the tonnage used of 
substances that give rise risks can be investigated.  Therefore for particular use patterns that define releases to 
the environment a theoretical ‘profile’ of the key physico-chemical properties, toxicity and tonnage use can be 
investigated.  Combinations that lead to risks can be avoided and those that do not can be investigated further. 


The utility for the analysis of alternatives is that for use patterns with known emission characteristics and for 
particular tonnage uses, the combinations of physico-chemical and toxicological characteristics substances that 
give rise to a risk can be compared to and between possible alternatives.  This can be based on a small amount of 
information on the alternative substances (e.g. readily biodegradable, octanol-water partition and acute aquatic 
toxicity).  The alternatives that indicate a potential risk can be avoided and those that do not can be selected for 
further investigation. 


1. Environment Agency (2004) R&D Report: “Development and Assessment of Risk Profiles for Substances: 
Application to Specific Industry Sectors – Plastics Additives and Lubricant Additives 
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Appendix 6     checklist for substitution plan  


Substitution Plan Checklist 


The following checklist can be used by the applicant for cross-referencing the key components of a 
substitution plan against their own preparatory work. 


Element Yes 


 


No 


 
1. The substitution plan includes the following information 


 A list of actions detailing (as a minimum) the information presented in 2 (e-h).  


 A timetable for implementation of actions 


 The method used to communicate information to stakeholders and the supply chain 


 References to supporting information or reports (e.g. SEA)  


  


2. The list of actions includes: 


 A series of actions proposed by the applicant (though not always for the applicant to 
undertake) to facilitate or carry out the substitution. 


 A proposed timetable with a deadline for the completion of each action. 


 A justification to present the rationale behind each action/timetable proposed by the applicant. 


 A reviewing progress against proposed actions/timetable. (This may take the form of a 
progress chart so that progress can be tracked against the planned action (for example a Gantt 
chart). 


  


3. A substitution timetable should be presented within the plan that: 


 Contains a start-date for implementation of the substitution plan 


 Contains an end-date by which substitution is anticipated to be complete 


 Contains a timetable with a deadline for each action 


 Is realistic given the limitations identified in the substitution plan 


 Contains references to suitable justifications for proposed dates  


 Highlights the milestones set within the action plan 


 Highlights the internal progress review and internal progress reporting (i.e. by the applicant)  


  


4. Internal review of overall substitution position for the purpose of the review report, where 
relevant: 


 Are there any new/emerging alternatives that were not present before? 


 Is the substitution still the best available option? 
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